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Story

Donald Shaver began his distinguished career
when he established his chicken breeding
operation in Ontario, Canada in the mid-1930s.

During WWII he fought his way through Italy,
France and then Holland, in a Canadian armored
division, rising to the rank of Colonel.

Onreturnto Canada he re-established his farm
using his demobilization allowance and went
onto establish a global breeding organization,
distributing highly profitable layer and broiler
strains.

TnheSHAVER [oday

Supremely Efficient Performer

The Shaver White is a very efficient white egg layer with
alowfeed intake. Producing high numbers of first quality
eggs per hen housed, the Shaver White has a high
livability and excellent feed conversion ratio.

Early maturity, high peak production and outstanding
laying persistency make the Shaver White a real money
maker. The Shaver White performs wellin many different
environments, housing - and management system -an
ideal layer for both the table eggs and egg processing
markets.

% Winner in efficiency
and economic results

% Excellent feed
conversion ratio

%

% High egg production

The Shaver proved itself as a money makerworldwide
and when Donald Shaver stepped down, in 1985, his
organization accounted for an estimated 20% of the
world market for eggs.

Throughout his career, Dr. Shaver set high personal
standards interms of effort, ethics and consideration
for other people. He is regarded as one of the most
successful and entrepreneurial breeders of his
generation.

In 2015 he was honored by the King and Queen of
the Netherlands for his contributions to liberating
Holland 70 years ago.
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INTRODUCTION

This guide highlights feeding, management and
environmental factors, which can help achieve maximum
profit fromthis genetically superior white egglayer. These,
combined with sound stock sense, are the prime
ingredients required for good performance. It is
recommended that the guide be read completely prior to

Table 1 - Shaver White

setting upamanagement programto ensure co ordination
of all phases of the life of the flock. This is important,
particularly where growing and laying phases are separate
operations. Improper treatment in the growing period
can limit the pullet’s potential.

COMMERCIAL PERFORMANCE OBJECTIVES 18-90 WEEKS

Body weight at 18 weeks: 1296-1363 g 2.86-31bs.
Body weight at 30 weeks: 16119 3.55Ibs.
Body weight at 90 weeks: 1680 g 3.70lbs.
Hen housed production

at 60 weeks: 259 eggs

at 72 weeks: 328 eggs

at 90 weeks: 423 eggs

Age at 50% rate of lay: 141 days

Peak production: 96%

Production rate:

at 60 weeks: 88%

at 72 weeks: 84%

at 90 weeks: 76%

Total egg mass

at 60 weeks: 15.50kg 34.2 Ibs.

at 72 weeks: 19.90 kg 43.91bs.

at 90 weeks: 26.06 kg 57.41bs.
Average egg weight: 61.79 48.9 Ibs./case
Feed Conversion* (ratio by weight) 1.99 3.24 Ibs./dozen
Average feed consumption during lay per day 1049 23.0lbs./100
Shell Strength 4100 g/cm?

Haugh Units 87

Liveability (18 —90 weeks) 94%

*Data concerningfeed conversionis based on controlled environmental temperature and phase feed under this guide’s recommendation

(Tables 2-4).

Commercial Product Guide
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SUGGESTED RATIONS

The choice of diet will be determined by factors such as
price, type of ingredients and climate. The Shaver White

is capable of good performance onawiderange of different

Table 2

RECOMMENDED PULLET FEEDING PROGRAM

feeds, as long as they are balanced properly. Suggested
ration specifications are shownin Tables 2, 3and 4.

Grower |l
Nutrients 1B wrocks 0 12 weks 13-160r17
Crude Protein (%) 205-21.0 18.0-18.5 17.0-17.5
ME (kcal/kg) 2850-2950 2750-2850 2700 - 2800
(kcal/lb) 1295 -1340 1250-1295 1225-1270
Linoleic Acid (%) 1.30 1.00 1.00
Amino Acids (%)
Methionine 0.49 0.43 0.38
Methionine + Cystine 0.85 0.73 0.65
Lysine 1.10 1.00 0.90
Tryptophan 0.23 0.21 0.18
Threonine 0.75 0.70 0.60
Arginine 1.20 1.10 1.00
Minerals (%)
Calcium 1.1 1.1 1.2
Available Phosphorus 0.45-0.50 0.45-0.50 0.42-0.47
Sodium 0.18 0.18 0.18
Chloride (max.) 0.25 0.25 0.25

Notes:

Starter diet could be fed in a crumble form to improve feed intake (when achieving proper body weights is challenging)

Feed Chick starter and grower rations containing a coccidiostat from day-old to 8-12 weeks of age when rearing flocks on litter
floors without the use of a coccidiosis vaccine.




Table 3

RECOMMENDED VITAMIN TRACE MINERAL LEVELS
ADDED PER TON OF COMPLETE FEED

Nutrients Starter Grower Layer
Vitamin A (19)] 12,000,000 9,000,000 12,000,000
Vitamin D3 (ICU) 2,500,000 2,500,000 3,500,000
Vitamin E (V) 30,000 20,000 30,000
Vitamin K3 ), 3.0 3.0 3.0
Thiamine (9) 2.5 2.5 2.5
Riboflavin (9) 7.0 5.0 6.5
Pantothenic Acid (9) 12.0 9.0 10.0
Niacin (9) 40.0 30.0 40.0
Pyridoxine (9) 5.0 35 5.0
Biotin (9) 0.2 0.2 0.2
Folic Acid (9) 1.0 1.0 1.0
Vitamin B12 (9) 0.03 0.02 0.02
Choline (9) 1,000 800 1,000
Iron (9) 80 80 80
Copper (9) 10 10 10
Manganese (9) 85 85 85
Zinc (9) 80 80 80
lodine (9) 1.0 1.0 1.0
Selenium (9) 0.3 03 0.3
Note:

Antioxidants should be added at levels recommended by the manufacturer. Antioxidants are especially important in hot climates
and where fats are added to the ration.

Commercial Product Guide shaver-poultry.com



Table 4

SHAVER WHITE FEEDING RECOMMENDATIONS
LAYING PERIOD

Nutrients 1'62‘49_;'8 Layerll” Layerlll ™ LayerlV ™ LayerV ™
Age Range weeks 39 - 51weeks 52 - 64 weeks 65 - 77 weeks 78 - end
Feed Cons. 21-22.51bs/100 | 21.4-22.91bs/100 | 22-231bs/100 22-231bs/100 | 22-231bs/100
Range 95-102 g/bird 97-104 g/bird 100-105 g/bird | 100-105 g/bird | 100-105 g/bird
Crude Protein (%) 18.5-19.0 17.5-18.0 16.0-17.0 15.5-16.5 15.0-16.0
ME (kcal/kg) 2860 — 2900 2850 - 2880 2840 - 2860 2820 - 2840 2820 - 2840
(kcal/lb) 1300-1320 1295-1310 1290 - 1300 1280 - 1290 1280 - 1290
Linoleic Acid (%) 1.90 1.60 1.40 1.30 1.30
Amino Acids (%)
Methionine 0.50 0.46 0.42 0.39 0.36
Methionine + Cystine 0.82 0.77 0.72 0.68 0.62
Lysine 0.98 0.94 0.90 0.86 0.82
Tryptophan 0.22 0.19 0.18 0.17 0.16
Threonine 0.70 0.66 0.63 0.61 0.57
Arginine 0.96 0.92 0.88 0.84 0.80
Minerals (%)
Calcium 41-42 42-43 43-44 44-45 46-4.7
Available Phosphorus 0.45-0.48 0.43-0.46 0.40-0.43 0.37-0.40 0.34-0.37
Sodium 0.18 0.18 0.18 0.18 0.18
Chloride (max.) 0.25 0.25 0.25 0.25 0.25

*

**Changes from Layer Il to Layer Ill should be made around 52 weeks, when egg mass is about 57.2 grams.
*** Changes from Layer Il to Layer IV should be made around 65 weeks, when egg mass is about 54.8 grams.
**** Changes from Layer |V to Layer V should be made around 78 weeks, when egg mass is about 52.3 grams.

Changes should be subtle, if possible mixing both formulas for aweek between each phase.

Note:

Daily egg mass output can be calculated by multiplying the actual hen-day rate of egg production by the average egg weight in
grams (e.g. aflock laying 93% with an average egg weight of 60 grams has a daily egg mass output of 55.8 grams per bird).

Changes from Layer | to Layer |l should be made based on daily egg mass. After peak mass has been achieved (about 39 weeks of age),
change from Layer | to Layer Il.




THE BROODING PERIOD

(First day to 6th week)

The objective is for uninterrupted growth in order to
achieve the correct body weight and frame development
fromday old through sexual maturity and during the egg
production period.

The bird’s ability toresist disease, to respond to vaccines,
toreach the correct mature body size and, eventually, to

Table 5

performtoits genetic potential, depends greatly onwhat
happens during these first 6 weeks.

Lighting and vaccination programs, as well as body weight,
all start during the brooding period. These, and other
management aspects, are dealt with in the appropriate
chapters.

RECOMMENDED SPACE ALLOWANCE FROM DAYOLDTO
6 WEEKS FOR OPTIMUM PERFORMANCE

Cages Litter ‘ Litter & Slats
Floor 160 cm 2 (24.8 sq.in.) / bird 18 birds/m2 (0.6 sq. ft./bird)
Feeder Trough 5.0cm(2")/ bird 5.0cm (2")/ bird
Pans - 4/100 birds

Drinker Trough

2.5cm (1") / bird

2.5cm (1") / bird

Birds/Round Bell Drinker -

90

Cups or Nipples

Notes:

1. Withalltypes of equipment, do not exceed the manufacturer’s
recommendations for minimum floor, feeder and drinker
space.

2. These recommendations reflect general practice. In some
countries, legislation dictates greater minimum space
allowances. Comply with the law.

Planning & preparation
“Allin, all out” is recommended.

CLEANING

Remove all traces of manure, litter, dust, feathers, feed
and any other residues from previous flocks. If stored or
spread, keep manure at least 300 m (1,000ft) downwind
from poultry houses. Take steps to eliminate rodents, wild
birds, insects and other pests. Carry out all repairs.

Flush and sanitize waterlines and tanks. Empty and clean
bulk feed bins and store rooms. The house and equipment,
after cleaning and disinfecting, must be left dry, to air for
at least 10 days before the new flock arrives.

Commercial Product Guide

maximum 10 birds/cup or nipple a
minimum of 2 cups or nipples per cage

maximum 10 birds/cup or nipple

3. Insome countries, floor, feeder and drinker allowances are
less than required for optimum performance. Under these
conditions, lower performance is expected and accepted.
Shaver birds perform competitively under all circumstances.

4. Inhotweather conditions, allow 25% more space than figures
above.

ISOLATION

If buildings are less than 45 m (150 ft) apart, place young
stock upwind fromolder birds. The attendant should not
gonearolderflocks. If thisis unavoidable, visit the younger
flock first and change footwear, cap and overalls before
tending the older birds. Hands should be washed too,
using plenty of soap and water.

Place a 10 cm (4”) deep bath of disinfectant solution at
each house door. All who enter must first dip their
footwear. Clean the bath and replenish the disinfectant
atleast once daily. Keep the footbath sheltered fromsun
and rain.Unless their presenceis essential, allow no visitors
in, or close to, the poultry house.

shaver-poultry.com



Water

Water intake restriction, whether accidental or deliberate,
will reduce feed intake and growth rate. Water is also
essential for body temperature regulation.

Before chicks arrive, have clean, fresh water ready. Ina
cool climate, it should be at room temperature, but even
in hot regions, never warmer than 35°C (95°F).

Provide plenty of easily accessible, well-illuminated
drinkers. For afast start, especially when new arrivals
have been heat stressed or dehydrated, give water, but
no feed for the first two hours.

Tolimitwastage, begin raisingdrinkers as soon as possible.
Nipples should be within “stretching” reach overhead.
Cupsandtroughs should have their rims at mid neck height.
Water depth must be sufficient to allow immersion of the
whole beak, but for baby chicks, never so deep as torisk
drowning.

Approximate water consumption levels for pullets and
layers arein Appendix 6.

Feed

Feed conversion efficiency will never be betterthanduring
these first few weeks of life. Take full advantage of this.
Go for maximum intake and thus maximum growthinthe
“Brooding Period”.

Use a good quality diet (see Tables 2-4). Crumbles are
better than mash at this stage. Provide plenty of feeder
space. Place thefirst feed on clean paper or new fiber egg
trays, but as soon as possible, have the chicks eat from
regular feed troughs.

Keep feeders full at the beginning but, within a week,
reduce feed depth to minimize wastage. Chicks must still
be able to eat without restriction. By the end of the second
week, the rims of both manual and automatic troughs
should be at the level of the bird’s back.

DANGER SIGNS

Watchfor, listen, and react to the chick’s complaints. Their
welfare is your profit. They can help you avoid mistakes.

Some indications are:

Loud chirping: hunger, cold, fear
Huddling together: cold, draughts
Prostrate, listless: too hot

Cage brooding
TEMPERATURE

Preheat the house for 24 hours before chicks arrive,
maintaining 30-32°C (86-90°F) at cage level. Check
temperatures at several different locationsin the house.

Tomaintainhealth, growth and comfort of the flock, reduce
temperature by about 3°C (5°F) per week. Aim for 22°C
(72°F) at 21 days, but temper all adjustments to the
behavior and thereal needs of the birds. When stressed,
sick, or reacting to a vaccine, a flock’s needs for warmth
may increase temporarily,even beyond the age of 6 weeks.

Excessively high temperatures reduce feed intake. Any
apparent advantage of lower consumption is more than
wiped out by slower development and the lost opportunity
to maximize growth while feed efficiency is at its peak.
Caged birds cannot escape to more comfortable areas.
They rely on the attendant to get their environmental
conditions right the first time.

HUMIDITY

For optimum feather growth, health and feed conversion,
maintain a relative humidity in the house of not less than
50%. If necessary, the cage house walkways and walls can
be hosed down with afine spray 3 or 4 times daily. Avoid
getting water on the feed.

PAPER

Several layers of newsprint, or similar absorbent, nonslip
paper over the wire floors will allow chicks immediate full
use of the available space. [t may also conserve heat and
stop draughts.

Spread the paper under all drinkers to give quick, easy
accesstowater. Peelback one layer at atime, as it becomes
soiled. Remove paper altogether by 10 days.

Not all cage designs need paper on the floor. Besidesthe
high labor requirement it entails, paper may interfere
with ventilation. Follow the recommendations of the cage
manufacturer.

Floor brooding

TEMPERATURE

Preheat for 24 hours before chick arrival and maintain a
room temperature of 24°C (75°F).

Brooder temperatures, before chick arrival, should start
at 32°C (90°F),5cm (2”) above the litter at the edge of the
canopy. Aim to reduce this by 3°C (5°F) each week to a
room temperature of 22°C (72°F) at 21 days.

Do not rely only on automatic controls or thermostats.
Be guided by chick behavior and see that their real needs
are met.

CHICK GUARDS

Use circular screens 38-46 cm (15-18") high to confine
chicks to the heated area. In cold seasons, the circle can
be 1 m (about 3’ 3") from the edge of the heater canopy.
In hot seasons, leave 2 m (6’ 6”) or more space.




Cardboard or similar flexible, draught proof material can
be used, but when night temperatures stay above 30°C
(86°F), small meshwire netting makes a better substitute.

Space all feeders and drinkers withinthe circle, but never
under the direct heat of the brooder.

Gradually enlarge the circle, at least every second day,
adding equipment as necessary and spacingit evenly. By
6-10days, remove the chick guards altogether.

LITTER

Litter should be able to absorb and release moisture
quickly. It should be non abrasive and non toxic.

Use 8 cm (3”) of litter spread evenly over the floor.
Concrete floors are recommended. Level the litter
carefullyinthe brooder area. Do not cover it. Mold grows
quickly evenin new litter when paper or other materials
exclude air.

Chick box lids, or similar containers, make good first time
feeders and help to exclude litter from feeder troughs.
Place drinkers on small boards for the same reason, but
always ensure that the chicks have easy access to water.

Most manure will accumulate where the chicks rest. From
the first week, turn this litter over to prevent caking. Let
it become evenly “humid” rather than wet in spots.
Promptly remove badly caked or soaking wet litter.

BEAK TREATMENT

Wherewindowed or opensided houses are used, or where
intensive systems of management are employed and when
high-energy diets are fed, beak treatment is recommended
for the control of cannibalism and to improve feed
conversion.

For the least interruption in growth, beaks should be
precision trimmed by infrared beak treatment at hatch
or at 6-9 days of age, not later. Trimmed carefully, they
will not need touching again, but for assurance, inspect
all at 10-12 weeks of age, when touch up is still feasible.
Beaktreatment after 10days of age creates anunnecessary
stress at acritical age, whenareductioningrowthrateis
least desired. As an alternative to beak treatment at this
time, to burn the tip of the beak and subsequently do a
precision treatment at 10-12 weeks has proven to be
satisfactory, with leastinterference in growth and precise
shape and size of beak.

AT HATCH

- Use standard beak treatment protocol for the infrared
beak treatment at hatch (i.e. 27/23cinterface plate, glass
radius mirror, treatment level 47 - chicks from PS flock
younger than 30 weeks of age; 25/23 with treatment
level 50 - chicks from PS flock 30 weeks and older).

Commercial Product Guide

- Infrared beak treated chicks should have very easy access
to the water upon arrival to the brooding facility.
Watering system could impact livability, weight and
chicksuniformity. Usage of 360 degree nipplesis strongly
recommended.

AT 6-9 DAYS
- Use the “baby chick” adapter on the machine.

-Select the guide hole that will allow the guillotine blade
to make its cut 1-2 mm (3/64”-6/64”) distal from the
nostril. In most cases, this would be the 4.4 mm (11/64")
diameter hole.

- The blade must be sharp, straight and heated to acherry
red color (600°C or 1112°F). Blades must be replaced
after every three hours of use. Do not clean it with metal
scrapers.

-Insert the beak squarely into the guide hole. The thumb
should be pressed lightly against the back of the chick’s
head, the forefinger at its throat to hold back the tongue.

- Depress the blade firmly and steadily to achieve aclean
cut. Keep the blade down for acount of 2,5 seconds and
keep the beak firmly against the blade.

- Anautomaticcamonthe machine cantake the guesswork
out of that part of the operation and through controlling
the blade movement, achieve better, more uniform
results.

- Do not cauterize for longer than 2,5 seconds.

- If the cut continues to bleed, stop the machine and re-
sharpenor, preferably, replace the blade. Do notincrease
the blade temperature above that recommended.

- One common cause of permanent beak damage is
excessive cauterization.

If the job is done with precision, it will last the flock’s
lifetime. If done in haste or without due care, re-beak
treatment may be needed within afew weeks and, at that
time, may seriously interrupt growth rate.

At the age of 6-10 days, a skilled operator should beak
trim at the rate of 500-600 birds per hour, not faster.

AT 10-12 WEEKS

- Inspect 100% of the pullets’ beaks and select individuals
that need atouch-up (birds with beak regrowth, of either
upper or lower beak, or with sharp edges or “prongs”,
that may cause injury during eventual peck behavior).
Dependingonthe precision of the first treatment, it may
be even necessary to tough-up the whole flock, which
iscommonly done.

- Do not use any “baby chick” adapter, but only the beak-
support bar (for older birds) on a manually operated
beak-treatment machine.

shaver-poultry.com
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- The blade must be at a higher temperature: 700°C -
(1245°F)

- Cut and cauterize the upper and lower beak separately,
to achieve ideal shape and size desired for upper and
lower beak. A single block cut will give less than optimum
results for control of regrowth

- Cut the upper beak 5 mm from the nostrils, with the
pullet’'s head on an angle 10° to 15° below horizontal.
Cauterize the upper beak for 2.5-3.0 seconds, slightly
turningthe pullet head to the sides, but still pressing the
cut edge against the centre of the blade, thus allowing
athorough rounding of the corners of the beak.

EXAMPLES OF PROPER INFRARED BEAK
TREATED BIRDS:

Infrared beak-treated chick at day of age

Photos: courtesy of Nova-Tech Engineering, LLC

INSOLUBLE GRIT

Insoluble grit should be given from the first day where
birds have accessto litter. Itisanaid tofeed digestionand
also helps birds cope with any fibrous materials that they
may ingest such as feathers, litter, etc.

(Specifications on Table 6)

- Cutthe lower beak at the samelengthor 1-2 mmlonger
than the upper beak, but never shorter. Cauterize it
rounding the corners.

- Toensure arapid recovery from the inevitable stress
caused by beak treatment, increase the depth of feed in
feedersduringthe day of beak treatment and subsequent
week.

- Provide water soluble Vitamin K and Vitamin C for two
days prior to treatment and three days after.

- Mid-night feeding for aweek has provided satisfactory
results in body weight recovery after beak treatment.

Infrared beak-treated hen at 17 weeks of age
Smm SCALE
I —

VENTILATION

There are 5 main objectives for ventilation:

- to provide fresh air

- toremove stale air

-to control temperature
- to control humidity

- toremove dust

Eachof these five must be satisfied if the flock is to perform

toits best ability infeed conversion, livability, growth and
egg production. (Specifications on Table 7)




Table 6
Insoluble grit

Age Grit Size

Litter Housing

Cages & Wire Floor

Baby Chick

1-21d
ays (1.0-1.5 mm diameter)

1 handful/200 birds/week

1 handful/200 birds/week

Grower

22-70d
ays (2.0-2.5 mm diameter)

5009 (11b.) /100 birds/week

5009 (11b.)/ 100 birds/month

Layer

71 daystoend oflay (3.0-4.0 mm diameter)

Note:

50049 (11b.) /100 birds/week

Amounts are approximate. Surplus grit in an automatic feeding system may cause damage.

Table 7
Ventilation rates

50049 (11b.) /100 birds/month

Fan Design Specifications at 2.0 mm (0.08 in) Static Pressure
Type of House Maximum Air Requirement/Bird Minimum Air Requirement/Bird
m3/hr C.F.VM.* m3/hr C.F.M.*
Brooder House (0-6 wks) 35 2.1 0.5 0.3
Grower House (7-17 wks) 7.7 4.6 1.0 0.6
Layer House (17 wks-end of lay) 1.0 6.5 1.0 0.6

Commercial Product Guide
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THE GROWING PERIOD

REARING SPACE
REQUIREMENTS

The requirements for feeder, drinker and floor space are
showninTable 8. These are minimum requirements and
should be increased during periods of hot weather and
where ventilation or feed quality is marginal.

MONITORING DEVELOPMENT

Important records to keep during the growing period
include:

- body weight

-feedintake

-water intake

- hours of light

-temperature

-vaccination

- mortality

Table 8
Rearing space requirements 6-18 weeks

Other important information to record includes:

- type of feed (protein and energy values)
- any change of attendant

- equipment failures

- disease outbreaks

- beak treatment

Complete records, analyzed correctly, will provide the
opportunity to make good management decisions to
improve the profitability of current and future flocks.

Every time the records are updated, compare the actual
information with the objective for that age. Any deviation
from the expected target indicates that some form of
management change is necessary to bring the flock back
tothe correct line of performance.

Todevelop alargeframed, strong, lean pullet for optimum
laying results, it is necessary to grow the pullet to the
correct weight for age. To achieve and maintain target
body weights, monitor growth by individually weighing
arepresentative sample of the flock.

Cages Litter Litter & Slats
Floor 350 cm2 (54 sq.in.) / bird 10 birds/m2 (1.07 sq.ft./bird)
Feeder Trough 7.5cm (3")/ bird 7.5cm (3") / bird
Pans - 4/100 birds

Drinker Trough

5.0 cm (2") / bird

5.0cm (2") / bird

Birds/Round Bell Drinker -

90

Cups or Nipples

Notes:

1. Withalltypesof equipment, do not exceed the manufacturer’s
recommendations for minimum floor, feeder and drinker
space.

2. These recommendations reflect general practice. In some
countries, legislation dictates greater minimum space
allowances. Comply with the law.

Weighing

Start weighing at 4 weeks of age.

Inacage house, select the cages containing the birds to
be weighed fromvarious locations and different levelsin
the house. Include some on both the delivery and the

maximum 10 birds/cup or nipple
a minimum of 2 cups or nipples per cage

maximum 10 birds/cup or nipple

3. Insome countries, floor, feeder and drinker allowances are
less than required for optimum performance. Under these
conditions, lower performance is expected and accepted.
Shaver birds perform competitively under all circumstances.

returnsides of the automatic feeder. Alwaysweighevery
bird in the cage and mark the selected locations so that
the same birds are weighed each time. In alitter house,
use alightweight screento block off two areasineach pen
and weigh every bird enclosed.




Growth rate control

Comparethebird's average body weight with the standard
(Table 9). If ontarget at 28, 35 and 42 days, it will probably
be safe to plan the change from starter to grower ration
forthe 50-57 day period. If body weights are not reaching
the standard, postpone the feed change and/or take other
measures to speed growth. Inany case, itis normally not
recommended to continue with chick starter feed beyond
the 10th week.

Some ways to stimulate feed
intake and growth rate

a) Ifthe age and health of the flock permit, reduce room
temperatures (gradually) by 1 or 2°C (2 or 4°F).

b) Increase light intensity over drinkers and feeders.

o) Increase the number of drinkers per pen, or per cage.

d) Increase the frequency of feeding, or feeder line
operation.

e) Increase depth of feed in the trough.

f) Addfeeders, or decrease bird numbers per pen,
or per cage.

Table 9

g) Increase the energy level of the diet (adding fat).

h) Increase the protein level in the chick starter.

i) Verify the amino acid balance and vitamin/mineral
levelsinthediet.

i) Inrearing, delay the step-down lighting program or
step down to alonger day length (but not more than
12 hours).

k) Anadditional 1-hour of light inthe middle of the dark
period (“mid-night feeding”) has also been shown to
increase feed consumption.

Underweight flocks should be checked to determine the
reason. Poor growth can be the result of a disease
outbreak, low energy or low protein feed, heat stress,
overcrowding and other environmental factors. Take
prompt action to correct deficiencies and to stimulate
feedintake.

Consult your feed supplier or nutritionist for further
advice.

Body weights & approximate feed consumption for Shaver White pullets

Age _ _Body Weiglﬂft Feed. ir!take per birc! per day | Feed in_ta_|ke per bird c_umulative
minimum - maximum minimum - maximum minimum - maximum
Weeks | Days (g) (Lbs.) g/bird Lbs./100 birds g/bird Lbs./100
min max min max min max min max min max min max
1 0-7 63 66 0.14 0.15 6 8 1.2 1.7 39 53 8.6 11.6
2 8-14 125 132 0.28 0.29 12 14 2.7 3.1 124 152 273 334
3 15-21 192 202 0.42 0.45 18 20 4.0 4.5 251 293 553 64.6
4 22-28 263 276 0.58 0.61 24 26 52 5.7 417 473 91.9 104.3
5 29-35 337 354 0.74 0.78 29 31 6.3 6.8 619 689 1364 151.8
6 36-42 413 434 091 0.96 33 35 74 7.8 852 936 187.9 206.4
7 43-49 491 516 1.08 1.14 38 40 83 8.7 1,116 1,214 2459 267.5
8 50-56 571 600 1.26 1.32 41 43 9.1 9.6 1,405 1,517 309.8 3345
9 57-63 651 684 143 1.51 45 47 9.9 103 1,720 1,846 3791 406.9
10 64-70 731 768 1.61 1.69 48 50 10.6 11.0 2,056 2,196 4534 484.2
11 71-77 810 852 1.79 1.88 51 53 11.3 11.7 2,414 2,568 532.2 566.1
12 78-84 888 934 1.96 2.06 54 56 11.9 123 2,791 2,959 6153 652.3
13 85-91 964 1,014 | 213 2.24 57 59 12.5 129 3,187 3,369 702.6 742.7
14 92-98 1,038 | 1,091 2.29 241 59 61 131 135 3,602 3,798 7941 837.3
15 99-105 | 1,109 | 1,166 | 2.44 2.57 62 64 13.7 14.1 4,036 4,246 889.9 936.2
16 106-112 | 1,176 | 1,236 | 259 | 2.72 65 67 143 | 147 | 4491 4715 | 990.1 | 1039.5
17 113-119 | 1,238 | 1,302 | 273 2.87 68 70 15.0 155 4,968 5,206 1095.1 1147.6
18 120-126 | 1,296 | 1,363 | 2.86 3.00 73 75 16.2 16.6 5,481 5733 12083 | 1263.9

Commercial Product Guide

shaver-poultry.com

15



Uniformity

Commercial poultrymen apply their management
techniques to the complete flock as asingle unit because
itisimpractical tomanage each bird asanindividual. Itis
for this reason that flock uniformity is so important in
obtaining optimum performance and the greatest
profitability.

The lighting program, diet changes and vaccinations are
applied to the whole flock. If it is uniform in weight and
maturity, the flock will derive maximum benefit fromthese
treatments. The better the uniformity in a laying flock,
the higher the peak. Better persistency of egg production,
livability and uniformity of egg size can also be expected.

Wherever flock uniformity is less than desired, take action
toimproveit. Poor uniformity may be caused by disease,
poor ventilation, lack of, or poor distribution of equipment,
or any other management fault.

A good level of uniformity is when 80% of the birds are
within plus or minus 10% of the flock’s average weight.

Weigh scales

The “uniformity” of aflock may work out at 75% if weights
are taken on a scale with 5 gram (0.2-o0z) increments. If
these weights are simultaneously measured on a scale
with 20gram (0.7 oz) increments, uniformity would appear
better, inthis case about 80%. Withstill larger increments,
50grams or about 1/10b., the uniformity would appear
to be as high as 85%.

Do not compare separate “uniformity” calculations unless
the scales measure in the same increments.

At Hendrix Genetics, we recommend using a 5-kgor 11-

Ib.dial faced scale graduated in either 20 gramor 1/10-Ib.
increments.

FEEDIN THE
GROWING PERIOD

Suggested ration specifications are provided in Tables 2,
3 and 4. These should be full fed. Where temperatures
exceed 30°C (86°F), feed intake may be depressed and
body weights fail to reach target. Under these
circumstances, a change in diet formulation may be
necessary. Consult your nutritionist for such changes.
Starterrationshould be fed fromweek 1 toweek 8; Grower
1 ration from 9 to 12 and Grower 2 ration from week 13
tolé6or17.

Moving to the laying house

During and following the move from the growing facilities
to the laying house, the birds are subject to many varied
stresses. Make every effort to keep these factors to an
absolute minimum.

Losses of between 5-10% in body weight can be common
atthistime. Every effort should be made following transfer
toregainthis weight and attain target weights. Failure to
maintaingrowthinthe early production period canresult
inlow peak egg production, inadequate egg size and/or
post peak dips in production.

Complete the move by 112 days (16 weeks) of age. This
will allow the birds to settle down and become familiar
with their new surroundings before production starts.
The mainvaccination program must be completed before
the flock is moved. For the first 2-5 days in the new
quarters, keep light intensity high until you are sure all
the birds have located feed and water.

LIGHTING MANAGEMENT

The lighting program, together with the recommended
feeding and management programs contained in this
guide, are designed to achieve the performance standards
of Appendices 3and 4. The Shaver White has shown great
adaptability in egg size distribution to meet various market
requirements.

The purpose of controlling daylength during the rearing
and laying periods is:

- toadjust maturity and onset of production for the correct
age and stage of development

- to achieve the best rate of egg production

- toachieverequired eggsize

- to achieve adequate body weight

Introduction

- Anincreasing photoperiod stimulates the bird to mature.
A decreasing photoperiod retards maturity and will
affect egg production.

- Daylength controlintherearingand laying periodsis an
important management tool in the achievement of
economic performance, both in egg number and egg
weight.

- Thelighting program starts immediately day old chicks
arrive.

- For suggested lighting programs, see pages 17 - 19.




Table 10

Lighting program for controlled
environment housing

Age Day Length (hours)
Day1-7 23
Day 8- 14 21

Day 15 -21 19
Day 22 -28 17
Day 29-35 15
Day 36 - 42 13
Day43-112 11
Week 17 (113 days) 12
Week 18 13
Week 19 13:30
Week 20 14
Week 21 14:30
Week 22 15
Week 23 15
Week 24 15
Week 25 15

Notes:

Table 11
Lighting program for open sided
houses at the equator
Age Day Length (hours)
Day1-7 23
Day 8- 14 20
Day 15 - 21 18
Day 22 -28 16
Day 29-119 12
Week 18 (120 days) 13
Week 19 13:30
Week 20 14
Week 21 14:30
Week 22 15
Week 23 15:30
Week 24 16
Week 25 16
Week 26 16
Week 27 16
Week 28 16

- Pullets must reach 17 weeks standard body weight before light stimulation begins (min.1,238 gor 2.73 Lbs.).
- If pullets grown with higher than recommended stocking density it is possible to use longer Step down program,

to ensure proper weight gain.

- If layer house is not 100% light proof (no light traps at fan openings) it is possible to go up to 16 hours of light during lay.

Commercial Product Guide
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Table12
Lighting program for open sided houses - northern hemisphere

HATCHES FROM APRILTO SEPTEMBER HATCHES FROM OCTOBER TO MARCH
Age Day Length (hours) Age Day Length (hours)
Day1-7 22 Day 1-7 22
Day 8- 14 20 Day 8- 14 21
Day 15 -21 18 Day 15-21 20
Day 22 -28 16 Day 22 -28 19
Day 29 - 35 18

Constant day length,

Day29-112 equivalent to longest Day 36-42 17

natural day in this period

Constant day length,
Week 17 (113 days) +1h Day43-119 equivalent to longest
natural day in this period

Week 18 +30 min

Week 19 Week 18 (120 days) +1h
Week 20 Week 19 +30 min
Week 21 Week 20

Week 22 weekly increases of 30 Week21

Week 23 minutes until reaching Week 22

2 total of 16 hours weekly increases of 30
Week 24 Week 23 minutes until reaching
a total of 16 hours

Week 25 Week 24
Week 26 Week 25
Week 27 Week 26

Note:

Flocks hatched from April to September will tend to be later into production than flocks hatched from October to March.
Therefore, we recommend:

Hatches from April to September:

- Quicker step-down program in rearing and an earlier stimulus of one extra hour at week 17.

- Constant Light between 5 and 16 weeks. Total day length never shorter than longest natural day in the period.
- Hatches from October to March:

- Longer Step down program in rearing, to ensure proper weight gain.

- Constant Light between 7 and 17 weeks. Total day length never shorter than longest natural day in the period.




Table 12
Lighting program for open sided houses - southern hemisphere

HATCHES FROM OCTOBER TO MARCH HATCHES FROM APRILTO SEPTEMBER
Age Day Length (hours) Age Day Length (hours)

Day1-7 22 Day1-7 22

Day 8- 14 20 Day 8- 14 21

Day 15 -21 18 Day 15-21 20

Day22-28 16 Day 22 -28 19

Day 29 - 35 18

Constant day length,
Day29-112 equivalent to longest Day 36-42 17
natural day in this period

Constant day length,
Week 17 (113 days) +1h Day43-119 equivalent to longest
natural day in this period

Week 18 +30 min

Week 19 Week 18 (120 days) +1h
Week 20 Week 19 +30 min
Week 21 Week 20

Week 22 weekly increases of 30 Week21

Week 23 minutes until reaching Week 22

2 total of 16 hours weekly increases of 30
Week 24 Week 23 minutes until reaching
a total of 16 hours

Week 25 Week 24
Week 26 Week 25
Week 27 Week 26

Note:

Flocks hatched from October to March will tend to be later into production than flocks hatched from April to September.
Therefore, we recommend:

Hatches from October to March:

- Quicker step-down program in rearing and an earlier stimulus of one extra hour at week 17.

- Constant Light between 5 and 16 weeks. Total day length never shorter than longest natural day in the period.
- Hatches from April to September:

- Longer Step down program in rearing, to ensure proper weight gain.

- Constant Light between 7 and 17 weeks. Total day length never shorter than longest natural day in the period.
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The basics of daylength adjustment
REARING

In rearing, use a “Step down” or a “Constant” lighting
pattern,or acombination of the two. A stepdown program
tends to retard maturity and increase lifetime average
egg size, more so if applied beyond 42 days of age.
However, in the early weeks, when chicks are growing
rapidly, longer days stimulate higher feed intake and
maximum bone growth at the least cost. Infact, the light
program s flexible. A decision not to reduce day length
as quickly as planned may be takenif growthisinsufficient.
However, this may delay sexual maturity and affect egg
size.

CONTROLLED ENVIRONMENT HOUSING
See Table 10

OPEN SIDED HOUSING

Birds should be reared on aday length equal to the longest
natural photoperiod that they will encounter during the
period of 6-18 weeks of age. An example is provided in
Table 11 for the situation encountered at the equator
with a constant day length of 12 hours. For
recommendations that are more suited to your particular
conditions, please consult your local Shaver representative.

START OF LAY

Never increase day length until the rearing period is over
and then time it carefully to match the needs of the flock
in terms of body weight and physical maturity. If body
size and development have beenretarded, the day length
increase should be postponed a few days. The timing of
photostimulation should be based on body weight. A
precocious, well-grown flock could be stimulated safely
earlier than the Guide suggests, depending on your
particular egg size requirements. Light stimulationat 16
weeks of age can only be safely employed if birds are on
targetweightfor 17 weeks of age. Obviously, any deficiency
in body weight will reduce average egg weight.

Infully blacked out, light proofed houses, where daylight
cannot enter, a year round day length of 15 hours is
recommended once egg production has peaked (see Table
10). Sixteen hours will also support maximum production
in open sided houses, wherever the longest day of the
yearis 14 hours or less.

Whenever the longest natural day is more than 15 hours
and the house not 100% light proof, day length throughout
lay must at least equal the longest natural day. Thisensures
that the flock will never experience shortening days after
mid summer, a factor that could induce neck moult, or a
significantdrop in egg production.

ON OFF TIMES & TIME CLOCKS

Light “On” and “Off” times are usually arranged to suit
working hours. A popular systemis for lights tocome on
one hour before attendants arrive. “Off” time in the
evening allows for a routine inspection of the flock after
the lights are out. The regular, repeated pattern of lights
on, lights off is the stimulation for aflock’s egg production
response. If the patternis interrupted or irregular, the
full benefit of lighting may be lost. As aresult, egg
production will suffer, especially in older flocks (over 40
weeks). Reliable, fully automatic, accurate and properly
maintained electrictime clocks are strongly recommended.

Table 14
Suggested light intensities

Age Light Intensities
(days) Lux Foot Candles
0-3 20-30 20-3.0
4-10 20 2.0
11-112 15-20 1.5-2.0
113 -end of lay 5-10 0.50-1.0

Light Intensity

Once accustomed to a particular level of light intensity, a
flock will reactto any noticeable change. More brightness
will increase activity, may stimulate feed intake and will
increase the chance of cannibalism. Under bright lights,
birds in strange surroundings find water and feed more
quickly thanwith dim lights.

Decreasing brightness will make a flock calmer, although
the bird’s initial response to a sudden large reduction in
light intensity may be to cease activity and sleep. This
happensevenwhenthelight levelistheoretically adequate.
Minimum light intensity is usually put at 10 lux (1.0-foot
candle), but may, under some circumstances, be as low as
5.0lux (0.5-foot candle).

DIMMERS

Dimmers onthe light circuits give some advantages. Day
today management may require moreor less light at short
notice for such jobs as vaccinating, catching, beak
treatment and routine inspections. None the less, to avoid
possibleinterruptionsineatingor laying habits, longterm
changes in light intensity should be made slowly. Small
daily adjustments over a7 day period can achieve achange
without any negative reaction from the flock.




THE PRE-LAY AND LAYING PERIODS

Laying house requirements

Adult optimum space requirements are presentedin Table 15. Inhot areas, allow 20% more space per bird, particularly

when ventilation is marginal.

Table 15
Adult space requirements
Cages Litter Litter & Slats
6 birds/m2 8 birds/m2
FI 4 2(69.8sq.in.) / bi
oor 50¢m2 (69.85qin.) /bird 1.8 sq.ft./bird 1.3 sq.ft./bird
Feeder Trough 10cm (4") / bird 7.5cm (3") / bird
Pans - 4/100 birds

Drinker Trough

10 cm (4") / bird

5.0cm (2") / bird

Birds/Round Bell Drinker -

90

Cups or Nipples

Notes:

1. Withalltypes of equipment, do not exceed the manufacturer’s
recommendations for minimum floor, feeder and drinker
space.

2. These recommendations reflect general practice. In some
countries, legislation dictates greater minimum space
allowances. Comply with the law.

Feeding during pre laying period

Shaver White layers should be full fed for maximum
production. During the 2-3 weeks prior to first egg, the
liver and reproductive systems increase in size in
preparation for egg production. At this time, calcium
reserves are built up. Layer I ration should be givento the
birds as soon as the first secondary signs of sexual maturity
appear (combs, wattles). Ideally, at least one week before
expected firstegg.

In order to avoid feeding a costly layer ration when the
birds are still not laying, some programs utilize a pre-lay
rationtoreplace the 17-18% crude protein grower. A pre
lay rationis similar to alaying ration, except for 2.0-2.5%
total calcium. Furthermore, the linoleic acid contentof a
pre lay ration does not need to be over 1.0%. Just aswith
the layer, the pre-lay Energy level must be higher than
that of the grower ration. Pre lay ration can only be fed
until first eggis reached, and never after. Failure to feed
laying hens with acomplete Layer ration may resultin less
than optimum shell quality later in production. To obtain
the best results, pullets should be housed no later than
16 weeks of age, or one week prior to light stimulation.

Commercial Product Guide

maximum 10 birds/cup or nipple
a minimum of 2 cups or nipples per cage

maximum 10 birds/cup or nipple

3. Insome countries, floor, feeder and drinker allowances are
less than required for optimum performance. Under these
conditions, lower performance is expected and accepted.
SHAVER birds perform competitively under all circumstances.

Feeding at onset of production

At first egg, birds must be already on alayer ration (Table
4). Recommended vitamin and trace mineral levels are
foundin Table 3.

In certain circumstances, the flock might not reach 100
g/bird (221b/100) daily feed intake before peak production.
Insuch cases, a high nutrient density layer ration may be
required toensure the birds receive the required nutrients
for sustained production and early egg size increase. It is
also recommended to stimulate feed intake, through
suggestions on page 15.

Protein

Satisfying the crude protein requirementis no assurance
that the bird will attain its genetic potential. The daily
intake of essential amino acidsin the proper proportions
is essential if maximum performance is to be obtained.
Specific amino acid daily intake recommendations are
shown in Appendix 2.

shaver-poultry.com
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Table 16
Body weight in the adult period

Ageinweeks Grams Pounds
19 1383 3.05
20 1430 3.15
21 1471 3.24
22 1505 3.32
23 1525 3.36
24 1541 3.40
25 1555 343
26 1568 3.46
27 1580 348
28 1592 3.51
29 1602 3.53
30 1611 3.55
40 1662 3.66
50 1674 3.69
65 1675 3.69
75 1677 3.70
90 1680 3.70

Energy

Energy intake of the henis often more limiting than protein
or amino acid intake. Thisis especially true duringwarm
periods (25°C (77°F) and above), and also at the onset of
production when feed intake is low. The energy level, as
well as density of all other nutrients in the ration, should
be adjusted in accordance with actual intake of feed.
Appendix 2 can be used to determine correct nutrient
densities based on actual feed consumption.

Body weight, egg size and production
increase

Duringthe 10 weeks after the flock reaches 5% daily egg
production, weekly egg weights and body weights should
be taken (see Appendix 3 and Table 16). The aim is for
weekly increases in body weight and egg weight. Body

weight should increase by 300 grams (0.66 |b.) and egg
weight by 14.5 grams (11.5 Ib. per 30 dozen case) during
this 10-week period. If the flock fails to increase body
weight in any one week, egg weight may also soon fail to
increase. Loss in egg numbers could follow if effective
remedial action is not taken promptly.

Low gain in egg and body weight is usually indicative of
sub-optimal nutrient intake. Stimulate feed intake as
necessary (see “Some Ways to Stimulate Feed Intake”,
page 15) and consult a nutritionist for ration changes.
Disease conditions can adversely influence nutrient
absorption. Check with a veterinarian or poultry
pathologist when necessary.

Adjusted density feeding

Market conditions vary throughout the world. Premiums
are paid for eggs of a certain size in some markets, while
inothers they are sold by weight. The “ideal size” froman
economic point of view varies with market area.

Eggweight tendstoincrease throughout the life of aflock.
Thistrend can be modified by regulating nutrient intake,
aswell as modificationsin lighting and other management
techniques.

Several formulae for the laying period are given in Table
4. Energy densities between 2820 kcal/kg or 1280 kcal/
Ib. and 2900 kcal/kg or 1320 kcal/lb. are suitable. The
change from one ration to another should be based not
only on percent production, but also on egg mass output.
Page 8 illustrates how this output is calculated. Do not
shift fromLayer I to Il before daily egg mass starts declining.
The change from Layer Il to Ill should not be made before
daily egg massis downto 57.2 g. Changefrom Layer Il to
IV before daily egg mass goes below 54.8 g. Change from
Layer IV to V before daily egg mass goes below 52.3 g.

The formulae suggested differ in the level of protein and
other nutrients. The protein must provide all required
amino acids in the proper balance. Make sure that the
recommended amino acid levels are met.

Decide which formulashould be used, based onthe actual
feed intake and on daily protein requirements (see
Appendix 2).

Protein and amino acid requirements are greatest from
the onset of production up to peak egg mass. This is the
period when body weight, egg weight and egg production
areallincreasing.

While production is over 85%, feed 19-20 g of protein/
bird/day.




The Adjusted Density Feeding Program is designed to
provide adequate levels of all nutrients early in the laying
cycle to encourage good early egg size.

Post peak protein and energy

After the peaks in both egg numbers and daily egg mass
have beenreached,daily nutrient requirements are lower.
The protein/energy level in the ration can be adjusted to
reflect this lower requirement.

Do not decrease daily protein intake in any one week by
more than 0.5 g/bird/day and energy by 50 kcal/kg (23
kcal/Ib). Intervals between subsequent reductions must
be at least 3-4 weeks.

Post peak body weights

From 36 weeks of age to the end of lay, body weight should
remain relatively constant with only a slight gain (Table
16). Investigate any decrease in body weight. The cause,
if not corrected, may lead to reduced egg production.

Egg size

Egg size may be manipulated by adjusting nutrientintake
or the lighting program. If satisfactory egg size is not
obtained, check your criticalamino acid levels, particularly
that of methionine. If this is not adequate, correct it by
either increasing protein intake, and/or adding a feed
grade form of methionine. The level of linoleic acid should
also be checked to make sure that itis 1.9%in Layer 1
Ration.

Small eggsize can be caused by low energy intake, as well
as low protein intake which, in turn, may be caused by
extremes in temperature, excessive feed control and/or
inadequate feeder space.

Eggsize may be increased by switchingtoa 3houronand
3 hour off lighting program. A small loss in egg numbers
may be experienced at this time, but egg size is increased
and shell quality and color are also improved. Returning
toaregular lighting programwill return egg size tonormal.
This program should only be used in light tight housing.

It must be noted that limiting protein/energy in an attempt
to reduce egg size may adversely affect egg numbers.
Changingthe protein/energy level to control egg size must
be done carefully and slowly.
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Temperature and ventilation

For optimum bird health and performance, laying house
temperatures should be between 21-24.5°C (70-76°F).
This is the range within which normal metabolic heat
productionis balanced by heat loss. However,intemperate
climates, laying houses are often kept at 24-28°C
(75 -82°F) for maximum feed efficiency.

Calcium

Calcium is one of the most critical nutrients for laying
hens. Calcium absorption is more efficient when it is
provided both as ground limestone and granular limestone
or marine shells.

From the commencement of lay to 40 weeks of age, it is
recommended that two thirds of the total calcium be
provided as ground limestone powder and one thirdina
granular form.

After 40 weeks of age, the amount of granular calcium
should beincreased so that it represents two thirds of the
calcium, while the powder is one third.

The efficiency of calcium absorption may become
progressively lower after 40 weeks of age. In addition,
the increase in egg size raises the amount of calcium
required for a strong shell, thus a higher daily intake is
necessary.

Recommended daily calcium allowances are shown in
Appendix 2. Appendix 2 can be used to determine the
calciumlevel requiredinthe feed tomeet therecommended
calcium allowance.

Phosphorus

Phosphorus requirements vary slightly during the laying
period from about 0.45% of Available Phosphorus early
inthe production cycle to 0.37% at the end. Do not feed
over 0.5 gof Available Phosphorus per bird per day. Excess
phosphorus has been shownto be detrimental to egg shell
quality.
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PULLETAND HEN HEALTH

Bird healthresults from the interface between adequate
biosecurity, sanitation, animal welfare, poultry husbandry,
proper housing and equipment usage, nutrition,
immunization, and general disease prevention, control
and monitoring. This sectionisintended toserve asa
general guide for maintaining healthy flocks. Pullets and
hens reared and maintained on the floor may have slightly
different requirements to maintain bird health depending
on many items. Details on actual procedures should be
provided by a poultry health professional. This sectionis
intended to be used only as areferencefor pullet and hen
health. The end user is responsible for the use or misuse
of this information and Hendrix Genetics do not accept
liability for the results of the use of this reference
information.

Biosecurity

The concept of biosecurity may be complex and difficult
to generalize or adapt to every possible circumstance.
However, the important notion and objective of biosecurity
is to prevent infectious disease from affecting otherwise
healthy flocks; to prevent disease spreading from already
infected flocks or contaminated premises; and to ensure
adequate flock performance through disease prevention
and control. Among the many strategies used to prevent
infectious disease, some of the most effective onesinclude:
a) limit access of unnecessary visitors and preventing
access to contaminated vehicles and equipment; b)
prescribe aquarantine period of at least 72 hours for any
visitors prior to visiting the farm; ¢) maintain a record of
all visitors; d) avoid visits to multiple farms in the same
day; e) shower in and out of any poultry facility; f) even
when showering is not possible, it is imperative to wear
cleanclothes or coveralls, footwear, hairnets and to cover
facial hair with personal protective equipment or clothes
(ppe) that should not leave the farm being visited; f)
establish, maintain and monitor adequate programs for
rodent and insect control and prevent direct or indirect
contact with wild birds and other animals; and g) practice
biosecure entry procedures to every barn or chicken
house. Agood practiceis the “Danish entry system’,which
consists of entering a vestibule in the barn where there
are“clean” and “dirty” areas separated by a physical barrier
atthekneelevel. Personnel enteringthe dirty areashould
already be wearing clean and sanitized biosecure boot

covers. The physical barrier dividing the clean and dirty
zones should not be crossed without acomplete change
of footwear. The footwear to be used in the clean area
and inside the chicken barn should never leave the clean
area and barn and it should be fitted such that it never
touches the dirty area. Itis agood ideato have abench
around the dividingbarrier sothat personnel cansit down,
remove one shoe or boot at a time and fit the “clean area”
boot without touching the dirty area. Once one clean
boot is fitted, it can go on the ground while the second
foot is fitted with a clean area boot. In addition, it is
importantto consider allmajor risks in terms of biosecurity
such as moving birds into and from the farm; sales,
maintenance, equipment and construction personnel;
manure removal personnel, pullet transfer and vaccination
crews; beak conditioning crews; welfare and food safety
auditing personnel; and vehicles and equipment among
other personnel and fomites. Service personnel should
not visit any flocks after having been in contact with flocks
with known, suspect or obvious signs of disease caused
by agents suchas MG, MS, ILT,NDV, AlV or IBV. Certainly,
other disease agents must be considered as well.
Oftentimes a simple drop of water and/or feed
consumption, or even adrop in egg production or egg
weight could be the very first sign of disease in the poultry
house. Inthose circumstances it is best to limit visits to
any other farms until absence of infectious disease can
be confirmed. Poultry houses must be thoroughly cleaned
anddisinfected prior to placing or housing pullets or hens.
All chicken houses must be bird-proof and care must be
followed not to track wild bird droppings into the chicken
house. For this purpose, footbaths with acleandisinfectant
and/or a careful change of footwear just prior to entering
the premises can help to minimize the risk of infection
with unwanted disease agents. Avoid having bodies of
water close to or around the farm since this may attract
wild birds that may carry deadly diseases such as avian
influenza. Do not use open water reservoirs as a source
of drinking water. If there is no other choice, always
sanitize the water by acidification and chlorination, but
verify that the water pH is not lower than 6.0 and that
chlorine at the drinker levelis not higher than 3 ppm. Do
not share equipment with other farmers without
thoroughly cleaning and disinfecting it and simply do not
shareitif at all possible. Finally,be aware of the fact that




one of the most effective ways to spread infectious
diseases is through contaminated manure trucks and
equipment; mortality and rendering trucks and equipment;
spent fowl collection vehicles, equipment and personnel;
and pullet crews and vaccination crews.

Welfare and poultry husbandry

Overall bird health and welfare are relatively easy to
maintain by simply applying good husbandry practices.
Thehealth and productivity of chickens is closely related
to their welfare, which in turn depends on the use of
adequate biosecurity and husbandry practices. In many
areas, official regulations dictate specific requirements
related to animal welfare and it is important to ensure
compliance with regulatory agencies. Local or national
poultry associations and Government institutions are
usually a good source of welfare guidelines that are
relevant for each geographical area. Althoughit may seem
counterintuitive, keep in mind that maintaining birds on
the floor (cage-free, free-run or cage-free with access to
pasture)inavariety of housing systems may not necessarily
result in better livability compared to maintaining the
birds in enriched or community cages because birds on
thefloor are subject to possible trauma, intestinal diseases
and even predation if they have access to the outdoors.

Disease prevention by immunization

”

Anindividual becomes “immune’, “immunized” or resistant
toaspecificdisease after inoculation of a specific vaccine,
or after exposuretoadisease agentinthefield. Vaccination
programs should be designed to “immunize” flocks against
diseases of economic importance; and against disease
agents that could potentially compromise food safety.
The entire disease control program relies on sound and
well-designed vaccination programs and adequate
biosecurity, husbandry and nutrition. At the same time,
vaccinations should be administered at times or ages
when their detrimental impact should be minimal, and at
times or ages when the best possible benefit can be
obtained from them.

Most vaccination programs are intended to immunize
chickens against diseases that affect the immune system;
cause tumors in chickens; affect the respiratory, urinary
or reproductive tracts; affect the nervous system; induce
disease in the intestinal tract; cause skin infections; or
represent a food safety concern. Fortunately there are
biosecurity procedures and vaccines and vaccination
methods available to protect chickens against most of
these groups of conditions or diseases.
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Prior to using any vaccines, ensure that their use is legal
locally and that it will not disqualify specialty flocks
because of the type of preservatives contained in the
vaccines. Always verify the contents of the vaccine vial
and vaccine diluent, and keep a record of the type of
vaccine being used, the manufacturing company, serial
number, expiration date and number of doses per vial and
per diluent container (bagor bottle) according to the label.

Types of vaccines

There are many types of vaccines available for commercial
poultry. Itisimportant to become familiar with the basic
characteristics related to their potential for protection,
safety, ease of administration, relative cost, reactivity,
compatibility with other vaccines, etc. Followingis a list
of some of the most important types of vaccines and
disease prevention products:

o Liveattenuated virus vaccines

e Recombinant virus vaccines

e Liveattenuated bacterial vaccines

o Inactivated (killed) bacterial vaccines (also called
bacterins)

o Gene-modified and gene-deletion mutant live
attenuated bacterial vaccines

» Autogenous inactivated bacterial vaccines or
bacterins

e Autogenous inactivated viral vaccines

e Livecoccidiosis vaccines

e Live Mycoplasma vaccines

o Inactivated Mycoplasma vaccines (bacterins)

e Recombinant Mycoplasma vaccines

o Competitive exclusion products, probiotics and
prebiotics

Vaccination methods

Itisimportant to knowthe characteristics of each vaccine
and to use each product according to the manufacturer’s
recommendations. Vaccines are designed and approved
for individual or mass application methods and are
intended to be given at specific age ranges. Some should
be administered only as booster and not as a primer.

Individual vaccination methods include:

e Ocular (eyedrop)

e Beakdippingorintranasal

o Subcutaneousinjection

e Intramuscular injection

» Transcutaneous injection (wing web)
e Ventbrush application
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Mass vaccination methods include:

* Inovoinjection
o Drinking water vaccination
e Spray vaccination

Ocular (eye drop), beak dipping and
intranasal vaccination

Eyedropvaccinationis commonly used to protect chickens
against some respiratory viruses, Mycoplasma and
occasionally against infectious bursal disease. Ocular
vaccination is most suitable for delivery of live vaccines
against respiratory diseases or agents such as (but not
exclusively) Newcastle disease, infectious bronchitis,
infectious laryngotracheitis, avian metapneumovirus and
Mycoplasma gallisepticum (MG). Eye drop vaccination
is likely the most effective and safest method for
respiratory viruses. Direct contact of the vaccine with
the mucosa of the eye will result in stimulation of the
Harderian gland and a strong local immune response.
Despite being highly effective, eye drop vaccination is
labor intensive and time consuming and thus it is usually
limited to applicationof vaccines that must be administered
viathe ocular route and by no other method, such as some
(but not all) live MG vaccines and live attenuated vaccines
against ILT or Newcastle disease. Intranasal and beak
dipping application of vaccines has the same objectives
as with the ocular route but the tissues preferentially
stimulated reside inthe nasal cavity, the paranasal sinuses
andthe oropharynx and larynx. Intranasal applicationis
popularinsome countries but beak dippingis rarely used.
The vaccineis administered by depositing adrop (usually
30 ul or 0.03 ml) of reconstituted vaccine directly on the
eye or into the nostrils. The advantage of eye drop
applicationis that if applied properly, every bird receives
asimilar dose of vaccine and s thus likely to be immunized
(protected) against the disease, as opposed to mass
application methods, which unavoidably result in
suboptimal coverage since not every bird receives an
equally immunizing dose and some may even be missed
altogether. Because eye drop vaccination requires
individual handling of birds, biosecurity is mostimportant
and the vaccination crews must follow strict biosecurity
procedures not to bring infectious diseases to the flock
being vaccinated. For the beak dipping method to be
successful, both nostrils must be immersed in the vaccine.
This method is suitable only for chicks up to 7 days of age
and is used for immunization against NDV or IBDV. ltis
used in areas or farms where an even vaccine uptake is
not possible using the drinking water or spray methods,
or with the objective of minimizing vaccine reactions.

Care should be exercised not to accidentally inoculate
fowl pox vaccines by eye drop because this will cause
severe local inflammation, loss of the affected eye and
evendeath,or atleast aseveredelayinpullet development.

Subcutaneous and intramuscularinjection

Injection via the intramuscular and subcutaneous routes
isreserved primarily for inactivated vaccines and bacterins
inthe case of growing pullets, but it can also be used for
some live vaccines such as Marek’s disease vaccines given
to pullets at hatch. The vaccination equipment should be
sterile and the needles used should be of the proper caliber
and length for the age of the bird and also for the type of
product beinginjected. The needles should be replaced
withsterile needles at least every 500injections to prevent
injections with bent or blunt needles, and to avoid
transmission of some diseases from infected to non-
infected chickens. Most inactivated (killed) vaccines are
administered at approximately 12-14 weeks of age but
in many cases layer operations may be forced to apply
killed vaccine injections at younger or later ages. Should
it be necessary to vaccinate younger chickens with
inactivated products it should be kept in mind that bird
handling and administration of inactivated vaccines or
bacterins between 6 and 11 weeks of age might delay or
alter the development of the pullets. Inactivated viral
vaccines are usually available in aluminum hydroxide, or
in a water-in-oil (WQO) or water-in-oil-in-water (WOW)
emulsion; the latteris typically lessreactive. Such products
can be injected via the intramuscular or subcutaneous
routes, provided the injection is done in the proper site
and without depositing any of the vaccine productinthe
abdominal cavity or directly into the internal organs.
Inactivated products containing killed Mycoplasmas and/
or killed bacteria such as Salmonella, Pasteurella, E. coli
or Avibacterium (the causative agent of infectious coryza)
may be quite reactive and every effort should be made to
minimize the local vaccine reactions that can be derived
from the injections. For subcutaneous injections, it is
especially important to avoid the thymus by injecting the
vaccine inthe middle line (avoiding the sides of the neck),
and by not injecting the vaccine too close to the head or
to the base of the neck. Injections done too close to the
head or toolow towards the base of the neck tend toinduce
unnecessary swelling. For intramuscular injections (in
the breast muscle), every effort should be made to avoid
injecting the product into the cavity. Vaccinationsinthe
thigh may contribute to reduce adverse reactions but
care must be exercised to minimize injuries resulting in
lameness.




Transcutaneous injection (wing web)

Transcutaneous (wing web) application is used almost
exclusively to vaccinate chickens against fowl poxvirus
(POX), avian encephalomyelitis (AE), and for live fowl
choleravaccines. For convenience, manufacturers of
vaccines have added other agents to the AE vaccines such
as chickeninfectious anemiavirus (CAV) for breeder hens
and avian encephalomyelitis virus (AE) to POX vaccines
andthusitis possible to vaccinate pullets simultaneously
against AE, POX and CAV in a single wing web injection.
CAVisonly necessaryin layer breeders or grandparents
but AE and POX are routinely used incommercial layers.
In addition, there are recombinant vaccines containing
fowl poxvirus as a vector that carries genes that express
proteins from ILTV or MG. Such products can also be
administered by wing web application.

VVent brush vaccination

Vent brush vaccination was developed decades ago to
protect chickens against ILTV using vaccine strains that
were extremely reactive and caused vaccine-induced ILT
(VLT). The procedure involves dipping arough brushinto
the reconstituted ILTV vaccine vial and brushing harshly
the mucosa of the vent. This procedure is still used with
relative success in a few countries for administration of
live attenuated vaccines against ILTV.

In ovo injection

In ovo vaccination is a mass-application procedure that
is reserved for vaccination of embryos in the hatchery
and is typically done at 17 to 19 days of incubation. The
procedure was designed for immunization against Marek’s
disease virus (MDV). With the advent of recombinant
vaccines, in ovo vaccination can now be used to protect
chickens against diseases such as Marek'’s disease, fowl
poxvirus, infectious laryngotracheitis, infectious bursal
disease (Gumboro) and Newcastle disease. In addition,
some coccidiosis vaccines are nowregistered and approved
for in ovo administration. However, commercial layers
are typically vaccinated at hatch for the first time and not
in ovo.
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Drinking water (oral) vaccination

Vaccination via the drinking water is a suitable method
tovaccinate pullets against hardy viruses such as infectious
bursal disease virus (IBDV) and CIAV, but it can also be
used to vaccinate chickens against diseases such as
Newcastle disease, infectious bronchitis, infectious
laryngotracheitis (only for chickenembryo originvaccines),
colibacillosis, salmonellosis and other diseases. Along
with spray vaccination and in ovo vaccination,
administration of live vaccines via the drinking water is
considered amass-applicationmethod. Although practical,
mass application methods usually result in less-than-
optimal vaccine coverage and thus protection might be
suboptimal compared toindividual vaccination methods.
Vaccination viathe drinking water should be used in birds
that are at least one week old or older because water
consumptioninyounger pullets might be tooirregular for
every pullettoget anevendose of vaccine. Oral vaccination
canbedonebydirectly adding the vaccine into the water
reservoirs supplying water to the barn to be vaccinated;
it can also be accomplished by using “medicators”,
“dosifiers” or “medication tanks” that can be connected
to the main water pipelines feeding the drinkers.

The method relies on the preparation of a stock solution
of vaccine that is to be placed inacontainer (aclean bucket)
fromwhichthe medicator draws small quantities of vaccine
to be mixed automatically with fresh incoming water in
the water pipelines. For example, 1 ounce of stock solution
of vaccine (approx. 28.5 ml) is drawn by the medicator
and mixed with every 1 gallon (approx. 3.78 liters) of fresh
water to be consumed. This method requires that the
birdsto be vaccinated be thirsty sothat water consumption
results in relatively rapid vaccine consumption (within
approximately 60 minutes or less). Thus, access to water
by the birds should be interrupted for approximately 2-4
hours or longer (depending on the barn temperature, barn
humidity, age of the birds, etc.) prior to vaccination.
Because the stock solution is drawn in a pulse manner,
and because it must be mixed with incoming water
automatically before it is delivered it is not possible to
achieve anevenvaccinationinall birds. Using this method
in the early morning hours as the lights are turned on
ensures rapid vaccine consumption since the pullets or
hens tend to be thirsty after several hours of darkness
during the night.
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Vaccination through a medicator

Vaccination through a medicator is one of the methods
of vaccination with live virus vaccines which is least
recommended, albeit it is a suitable method for
administration of drugs, vitamins, etc. Coccidiosis
vaccination using amedicator should be avoided because
the Eimeria oocysts will tend to settle and the actual dose
of oocysts per bird will vary greatly, giving very poor
results. The best vaccination age for coccidiosisis at hatch
but several provisions must be followed after vaccination
for proper vaccinal oocyst cycling.

Water vaccination can also be accomplished using awater
pumpto “inject” or “force” the vaccine into the water lines,
which is a popular and very effective method of mass
application using the drinking water for delivery of live
vaccines. Water pump vaccination requires aclosed water
system (nipple drinker lines) and can be used successfully
for delivery of vaccines against diseases or disease agents
such as IBDV, CIAV,NDV, IBV or ILTV. As with other
methods involving water delivery, this one requires that
the birds be thirsty prior todelivering the vaccine tothem.
Wherever possible, thedrinker lines are raised highenough
so as to prevent drinking by the pullets in the 2-3 hours
prior to vaccination. For pullets or hens in cages where
the drinker lines are fixed or can be removed away from
the reach of birds, one must take advantage of the hours
of darkness when birds do not drink water and vaccinate
immediately as the lights are turned on while the birds
arethirsty.

Water vaccination

Water vaccination requires flushing the drinker lines with
fresh water a day ahead of vaccination to minimize
unwanted residues. Commercial products can be used
tocleanthedrinker lines thoroughly prior to vaccination.
Even after the use of commercial products, it is
recommended to flush the lines with clean fresh water
before vaccinating the flock in order to avoid chemical
residues that may inactivate vaccine viruses. This is
particularlyimportantinoperations that have hard water,
or in operations that have used antibacterial drugs or
other products that may have formed afilmor precipitates
inthe drinker lines. Prior to vaccination, it is important
toallowthe birds to become thirsty by interrupting their
access towater. Check thedrinkers or nippledrinkers to
ensure they are clean and operational and shut down all
water sanitizing systems (interrupt the use of added

chlorine to the water). The amount of time required for
the birds to become thirsty will depend on their age,
environmental temperature, environmental relative
humidity, feed formulation, etc. The goal should be for all
pullets to consume the vaccine in a matter of 60 minutes
or less, but not in less than 30 minutes.

Ifthe birds consume the vaccineinless time, it would mean
theyweretoothirsty anditis possible that only or mostly
the dominant birds will consume animmunizing dose. On
the other hand, if it takes the birds more than one hour to
fully consume the vaccine this would be anindication that
the water was not removed long enough prior to
vaccination and therefore vaccine strength (virus titer)
may be compromised after sittingindefinitely inthe water
lines.

Afew essential steps for water vaccination are listed as
follows:

e Clean and flush the water lines.
« Turn off the water sanitation system.
 Ensure proper functioning of the drinker system.

« Interrupt access to drinking water so that the pullets
consume the vaccine in less than one hour.

« Verify that the vaccine to be administered has been
stored according to the manufacturer’s
recommendations; thatis still viable (before expiration);
and maintain arecord of the type of vaccine, serial (lot)
number, number of doses per vial and number of vials
used, as well as the expiration date and who actually
reconstituted the vaccine and administered it to the
flock.

Reconstitute the vaccine in an aseptic manner and
verify that the number of vials used matches the number
of doses to be given. The amount of vaccine to be
consumed in volume should be equivalent to
approximately 1/7 the total water consumed the
previous day.

» Use acommercially produced vaccine stabilizer or
powdered skim milk to help protect the vaccine viruses.
Follow closely the recommendations of the
manufacturer of the vaccine stabilizer and the vaccine
itself. If skimmed milk is used, approximately 2.5 g of
well-dissolved skim milk per liter of water plus vaccine
is enough to protect the vaccine from any residual
chemicals or minerals in the drinking water. Keep the
reconstituted vaccine cool and away from exposure to




the sun light. The water used for vaccination should
not be too acidic or too basic. The ideal pH for vaccine
delivery should be between 5.5 and 7.2 but slight
deviations should be harmless provided a suitable
vaccinestabilizeris used. The water temperature should
not exceed 26C if the vaccinationis to be done via the
drinking water.

Deliver the vaccineintothe drinkers and drinker lines.
Toensure acomplete fill out of the drinker lines (pipes)
add avisual aid such as commercial-grade vaccine dye
and let the vaccine be flushed to the end of the water
lines until blue dye is seen at the end of the lines. At
this time close the end of the water lines and allow the
birds to drink. If the vaccine is delivered into open
water systems, it is important to walk slowly through
the house to stimulate water consumption and to help
distribute the birds in the house until the vaccine is
consumed completely. If the premise is an open-sided
house avoid the vaccine to be exposed directly to
sunlight.

If there are automatic (mechanical) feedersinthe barn,
activate the feeders to stimulate feed consumption,
which might prompt the birds todrink the vaccine more
rapidly.

Oncethevaccine has been consumed (when the vaccine
dye is no longer visible in the drinking water), check
the oral cavity and tongues of at least 100 birds
throughout the barn to verify that they have consumed
the vaccine and that the vaccine dye is easily seenin
their oral cavity and tongue. If enough dye was used,
it should be easy to observe a blue coloring of the
tongue, head feathers and occasionally the crop, which
may be visible through the skin. Vaccine coverage of
atleast 97% should be a realistic and acceptable goal.

Spray vaccination

Spray vaccination is used primarily for immunization
against respiratory viruses such as Newcastle disease
virus (NDV) and infectious bronchitis virus (IBV). At least
one of the commercially available MG vaccines is labeled
for spray administration, albeit the best results with these
vaccines are attained when given by eye drop. It should
be noted that spray vaccination should involve the less
invasive forms or strains of viruses, such as the B1B1
strain of Newcastle, or H120 of infectious bronchitis,
albeit other vaccine strains may be suitable for spray
vaccinations (always check with the vaccine supplier). In
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general, the more invasive the virus, the better the
protection against disease but the harsher the vaccine
reactions, especially in flocks infected with MG or even
some strains of MS. Coccidiosis vaccines are sometimes
sprayed on the feed of layer breeders or cage-free layer
pulletsinsome areas, but more recently spray application
of coccidiosis vaccines has become a popular practicein
commercial hatcheries, with substantially better results
than with field vaccinations. Some live Mycoplasma
gallisepticumvaccines (but not all) can be sprayed directly
onchickensinthe field, although the best method for live
MG vaccine application is by eye drop. Each type of
equipment intended for spray vaccinations may be
different and the operator must be thoroughly familiar
with each piece of equipment and its spray patterns,
pressure and particle size. For example, pressurized
sprayers are excellent todeliver vaccine totherespiratory
tract but because of the small particle size that they
produce the vaccine will tend to remain suspended inthe
air or it may be sucked towards the house fansif they are
not turned off prior to vaccinating the birds. During the
hot weather season, the minimum ventilation fans may
be runduring vaccination but care must be observed not
toallowthe sprayed vaccine to be sucked out of the house
via the exhaust fans and at the same time the reduction
of ventilation rates during vaccination must not threaten
the welfare and health of the birds. With some types of
sprayers the equipment must be located not more than
50 cm over those birds to be vaccinated. This method is
therefore not practical for mass application over chickens
ontheground. Rather, sprayersintended for horticultural
use or pesticide application in the horticultural industry
have proved very popular and effective for application of
live respiratory vaccines in the field if pullets are grown
onthefloor, but keep in mind that if the equipment scares
the birds away fromthe vaccinator, the vaccine coverage
may be poor. The particle size will range between 100
and 300um, whichis suitable for most respiratory viruses
but some sprayers produce rather a mist that consists of
very fine droplets. Mist vaccination induces very good
immune responses but may cause significant vaccine
reactions that could potentially result in respiratory
complex. In general, spray vaccination is used for
protection against respiratory viruses and Mycoplasma
in pullets; and for protection against respiratory viruses
incaged hensin production. Water vaccinations are better
suited for cage-free pullets and hens. A few essential
considerations for spray vaccination are listed as follows:
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Record the type of vaccine used, the expiration date,
vaccine strains contained, number of doses in the vials,
amount of diluent used, serial number for the vaccine
and vaccine stabilizer, manufacturer, age of the birds
being vaccinated, etc.

Prior to choosing spray vaccination to immunize
chickens against respiratory viral diseases, consider
all possible options. Be aware that spray vaccination
against Newcastle disease and Infectious Bronchitis
generally provides better protection than water
vaccination, but vaccine reactions can be harsh,
particularly in Mycoplasma-positive chickens; and/or
in dusty environments; and/or wherever air quality is
suboptimal. Spray vaccination against Infectious
Laryngotracheitis should be avoided and must never
be done in chickens in production. Vaccinate only
healthy chickens.

For adult flocks, verify the flock antibody titers prior
tovaccination. If IBV or NDV antibody titers are low,
vaccine reactions may be harsh and egg production
and eggshell quality may be detrimentally affected.
Avoid using spray vaccination for MG-positive hens.

Ensure that the vaccination equipment has been
thoroughly cleaned, disinfected and rinsed to remove
all traces of vaccine and disinfectant.

Drive the birds (if reared on the floor) to an area of the
barnwhere they can be vaccinated without them flying
or movingfreely away from the vaccination equipment.
If birds areflighty or too nervous, do not vaccinate by
spray and choose the water vaccination methodinstead.

Calculate thetotal number of doses and the total volume
of diluent (distilled deionized water) required to
vaccinate all chickens. The water used should not be
chlorinated and should have a pH of 5.5to 7.2 (ideally
6.8t07.2). Using acommercial vaccine stabilizer helps
to minimize water pH and chlorine problems.

Turn off the lights, space brooders and ventilation
system (only briefly while leaving on minimal ventilation
and ensuring the birds do not overheat or suffocate).
The flock should be relatively calm at the moment of
spraying the vaccine on them.

Reconstitute the vaccine aseptically and in the shade,
and only immediately prior to vaccinating the flock.

Use appropriate personal protective equipment (PPE),
including protective mask and goggles.

Adjust the spray nozzle toaproperdropletsize. Coarse
sprays(>80-120microns) are recommended for priming
vaccinations and also for invasive vaccines. Fine sprays
(50-60 microns) are recommended for boost
vaccinationsinolder chickens, but only after they have
been primed with similar viruses and after they have
developed arobust antibody response after previous
vaccinations against the same virus (es). MG-infected
chickenstendtoreact tooseverelytosprayvaccinations,
particularly if the droplet size is too small and thus they
should be vaccinated via the drinking water instead or
by eye drop and using mild vaccine strains.

Usedistilled water or clean water without chlorine to
dilute the vaccine (the amount should be adjusted to
every situation). If a pressurized spray apparatus is
used, it should be kept in mind that this type of
equipment delivers droplets with a large diameter
range, and consequently only part of the vaccine will
beinhaled. Hence, itis necessary to spray the vaccine
atadistance not larger than 50 cm from the chickens.
This type of equipment typically requires a relatively
large volume per chicken house (15-20 liters). For
situations where a controlled-droplet application
apparatus is used, thedroplet size is considerably more
uniform (~50-150 microns). Although the dropletsize
is more uniform with this type of equipment, some of
thedroplets are toosmalland may remainin suspension
for quite some time after the vaccine is sprayed. This
may represent a problem because avaccine that stays
in suspension a long time may decrease in virus titer
beforeitisinhaled and much of the vaccineendsupon
house and equipment surfaces but not in or on the
chickens. In addition, if much of the vaccine remains
in suspension (in the form of a mist), re-activating the
ventilation system will draw the vaccine out of the
house through the exhaust fans.

Spray-vaccinate only healthy birds. Avoid spraying
birds that are infected with MG.

Adjust the nozzle to obtain the desired droplet size.
Wear amask and goggles for personal protection when
spray-vaccinating.

Make sure the sprayer to be used is clean and has no
residual disinfectant or alcohol-based products. The
vaccine containers of the spray apparatus should be
rinsed with distilled water prior to and after every use.




» Use only one dose per bird or less and ensure that all
vaccines being given are compatible with each other.

o Always comply with local regulations and make sure
that the vaccine preservatives are allowed for use in
organic egg production or antibiotic-free (ABF)
production according to local regulations.

Reconstitute the vaccine only immediately prior touse.

Close up the house including curtains and doors and
shut the ventilation system (while allowing minimum
ventilation and ensuring the birds do not overheat or
suffocate) and dim the lights while the birds are being
vaccinated and if possible, during the 20-30 minutes
after vaccination (provided the air quality and
temperature allow for atemporary shut down without
compromising the flock integrity). If the flockisin a
hightemperature area, vaccinate birds at night or early
in the morning and restore ventilation immediately.
Make sure the ventilation systemis not running at the
time the vaccine is being applied or that it runs at a
minimum power.

Spray the birds evenly and thoroughly at least twice
and ensure that all calculated doses are used evenly.
The heads and upper body of the sprayed birds should
appear wet after vaccination.

Make a point about not leaving the farmwithout making
sure the ventilation system and the lights have been
reengaged. Ventilation should be restored
approximately 20 minutes after the initiation of the
vaccination process, but this may vary accordingto the
time of the year and the prevailing environmental
temperature and relative humidity.

Rinse, clean, disinfect and rinse again the vaccination
equipment before leaving the farm.

Destroy all residual vaccine and vaccine vials by
incineration. Follow local regulations regarding
adequate disposal of vaccines, vaccine vials and
biological materials.

Parasite control

The most commoninternal parasitesinlayinghensinclude
coccidia, Histomonas (“black head”), Capillaria worms,
round (Ascaridia) worms, cecal (Heterakis) worms and
various tape worms. External parasites frequently seen
in layer operations include the Northern fowl mite
(Ornythonyssus). Thered mite or roost mite (Dermanyssus)
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and poultry lice are less frequent but can be frequently
seen insome areas. The Northern fowl mite completes
itsentire life cycle on the birds, whereas the red mite feeds
onthe birds only at night. As awhole, mites are external
parasites that must be controlled to avoid drops in egg
production, dermatitis around the vent, restless birds,
increased mortality and farm employee discomfort. Some
mites are known to carry other disease agents and can
induce anemia if the infestation is severe and thus must
be controlled. Of these, the only type of parasite that can
be prevented by vaccination is Eimeria (coccidia). Tape
and round worms as well as external parasites should be
controlled by using acombination of cleaning, disinfection,
biosecurity and preventative or therapeutic treatments
that must comply with local regulations for their use and
inaccordanceto the type of bird (conventional production,
organic, ABF, etc.).

Vaccination against coccidiosis

Pulletsrearedinbattery cages do not ordinarily experience
significant internal parasitic diseases. However, if they
have access to droppings in the hen house because of the
type of equipment and manure removal systems and/or
because of poor fly control, outbreaks of coccidiosis could
potentially occur. Pullets reared on the floor (cage-free,
free-run, chickens on pasture or in aviary systems) are
commonly exposed to coccidia parasites at a relatively
young age. Regardless of the type of operation, it is
important to ensure immunity against coccidiosis, which
canbe accomplished by using one of two common methods.
Where legal, pullets reared on the floor may be treated
with anticoccidial drugs for up to 8-12 weeks of age to
allow for a gradual acquisition of immunity. Commonly
used drugs for this purpose include (not exclusively)
amproliumand salinomycin. However, other anticoccidial
drugs have been used successfully. Perhaps the best
approach to control coccidiosis in pullets reared on the
floorisvaccination. Pullets can be vaccinated by spray at
the hatchery with one of the various commercially
available vaccines. It isimportant to use acommercial
product that will contain atleast E. acervulina, E. maxima,
E.tenella, E.necatrix and E. brunetti. Coccidiosis vaccines
for broiler chickens do not contain E. necatrix,an essential
component of coccidiosis vaccines for long-lived birds.
Ideally, the volume of vaccine per 100 chicks should be at
least 21 mlorupto 25 mlto ensure proper coverage and
vaccine consumption through preening. Gel-based
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coccidiosis vaccines may require adifferent total volume
per 100 chicks. When coccidiosis vaccines are used, it is
critical not to medicate the flock with any drug that coccidia
would be sensitivetoinordertoallow at least twoto three
complete coccidial cycles, which normally occurs at
approximately 14-16 days of age, depending on various
factors including litter moisture, bird density,
environmental temperature, etc. Itis also important to
allow vaccinated birds to remain in the brood chamber
for the duration of at least 2 complete coccidial cycles
before allowing them to occupy the entire barn. If
vaccinated pullets are given the entire barn prior to the
second cycle being completed, many of them will not be
properly immunized and might develop coccidiosis at a
later age, with the significant consequences of increased
mortality, delayed growth, poor uniformity and the need
for treating the flock. This means that if pullets are
maintained on 100% plastic or wooden slats or wire floor
from day of age, the floor should be covered with paper
and kept covered with paper until at least 16 days of age
to allow for proper coccidial oocyst cycling and
consumption, and to allowfor atleast 2-3 coccidial cycles.
Specialty flocks may not be treated with drugs of any kind
andthusitis critical to ensure proper coccidiosis control
with the use of vaccines.

Histomoniasis and round worms

Histomonas meleagridis (HM) is the causative agent of
histomoniasis or histomonosis (“black head”) and affects
almost exclusively pullets reared on the floor, particularly
in premises with dirt floors or in flocks with access to the
outdoors. The condition, which can be devastating, has
made a come back after the ban of many anti-parasitic
drugs and upon rearing pullets on the floor (cage-free).
Histomoniasis is difficult to control since there are no
effective drugs that can be used legally in many areas of
the world. Because the microscopic parasite depends to
some extent on the life cycle of cecal worms and
earthworms (round worms or nematodes), one of the
strategies for control involves the control of worms. Early
administration of drugs against round worms might
contribute to maintain HM under control. The layer
industry uses most commonly piperazine and anti-worm
compounds in the family of the benzimidazole drugs such
aslevamizole, albendazole or fenbendazole inthe drinking
water; or feed-grade hygromycin (12 grams per ton of
feed); or, where legal, antiparasitic drugs in the family of
theivermectins. Controllingworms reduces the challenge
posed by HM. Where legal, HM infection may be treated
with drugs such as nitarsone, but even this drugis only
partially effective and has beenwithdrawnfromthe market

inmany countries. Control of HMinvolves not only treating
birds against worms, but also proper cleaning and
disinfection, adequate husbandry, biosecurity, proper
coccidosis control, particularly of E. tenella, and avoiding
rearing birds on dirt floor.

Mites

The best form of prevention for mite infestation is
biosecurity. Infested flocks should never be visited before
visiting mite-free flocks. Mites can easily be mechanically
carried from farmto farm on birds, in clothes, footwear,
on people, equipment, egg flats and egg boxes, etc. Such
parasites usually thrive in sexually mature flocks and thus
most treatments become necessary while the infested
flocks are in production. Effective control requiresdirect
application of “acaricide” products. Avariety of products
can be used for mite control, including pyrethroids,
ivermectin, organophosphates, carbamates, mineral-based
products, vegetable oils, citrus concentrated extracts and
other products. Some of such productscanbeadministered
by dry (dust) spray, or as awet spray. Careful observation
of precautions with each of these drugs should be
practiced. Prior to usingany of these productsitis critical
to determine whether they are locally approved for use
in hens in production, and also whether the personnel
applying the products require personal protective
equipment.

Some products are poorly effective if applied dry but quite
effective when applied wet directly on the birds, which
requires considerable more time than the application of
dry products. Treating birds against mites is frequently
expensive and it may be necessary to treat aninfested
flock more than once. After the affected flock is removed,
thorough cleaning anddisinfection and chemical treatment
of the premises and equipment is necessary. Heating the
affected barn to as high a temperature as possible for
several days may help reduce viability of the parasites.
Breeder houses and cage-free houses can be treated with
sulphur prior to housing hens. The barns are cleaned,
disinfected, treated for rodents and insects, and then
(where legal) sulphur is carefully applied (using personal
protective equipment) to the ground prior to furnishing
the barn with wood shavings, rice hulls or other suitable
bedding material. The skin of birds or humans should not
be allowed to come indirect contact with sulphur to avoid
chemical dermatitis. The best approach is to exercise
adequate biosecurity and never to transit from infested
flocksto clean flocks, or to share equipment and egg flats
or boxes between infested and clean premises.




Controlling groups of diseases by
vaccination

Infectious diseases can be grouped by the organ system
they affect. Thus, infectious diseases can affect the
respiratory, digestive, nervous, urinary, reproductive and
immune systems among others. Other diseases tend to
affect the integument (skin or cutaneous tissues) and yet
some others are considered a concern for food safety.

Respiratory diseases

Respiratory diseases of major concern in commercial
layers include Newcastle disease, infectious bronchitis,
infectious laryngotracheitis, avian influenza, avian
metapneumovirus infection (swollen head syndrome),
avian mycoplasmosis (MG and MS), infectious coryza,
avian pasteurellosis (fowl cholera) and Gallibacterium
anatis (formerly Pasteurella haemolytica) infection. All
such diseases or disease agents can be prevented or
controlled by using a combination of biosecurity and
vaccination. In general, vaccination against respiratory
viruses is done with live vaccines followed by killed
(inactivated) vaccines. Live attenuated avian influenza
vaccines are not legally available anywhere, but
recombinant vaccines and killed vaccines are (in some
areasor countries). Bacterial diseases (infectious coryza,
fowl cholera and Gallibacterium infection) are typically
prevented by means of inactivated (killed) vaccines or
bacterins, which are givenonce or twiceduringtherearing
period. Bacterins are usually administered by
intramuscular or subcutaneous injection at approximately
10-14 weeks of age or earlier. Live vaccines against viral
respiratory diseases may be administered by spray or in
the drinking water once or multiple times while the flocks
arein production.

Peritonitis in layers

Peritonitisin layersis frequently caused by E. coli strains
that are unrelated to E. coli strains affecting cattle or
humans. However, they can induce severe economic
losses if there is no adequate control. Colibacillosis
associated with peritonitis in layers is not strictly a
respiratory condition, but E. coli can penetrate via the
respiratory tract (descending infection). E. coli can also
penetrate via an ascending route (via the reproductive
tract), or possibly from the intestinal tract, amechanism
that has not yet been confirmed. Peritonitis in layers
should be controlled by avariety of approaches, including
maintaining proper husbandry practices, adequate
ventilation, and vaccination against E. coli among other
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strategies. Vaccination against E. coli in layers is a very
effective method of control and is commonly done by
using live vaccines by spray or in the drinking water twice
duringrearing, once at hatch and once afew weeks later.
Live E. coli vaccines can also be given safely in flocks in
production or soon before onset of production if they
were not vaccinated during rearing. It should be keptin
mind that E. coli is not the sole pathogen inducing
peritonitisin layers. Another common pathogen causing
peritonitis, salpingitis and polyserositis is Gallibacterium
anatis (formerly Pasteurella haemolytica), for which
inactivated vaccines (bacterins) may be available insome

countries but not inthe U.S.

Diseases of the digestive system

Diseases of the digestive system that are preventable by
vaccination include the parasitic disease coccidiosis.
Coccidiosis vaccines are typically administered at the
hatcheryinovo or by spray, or by spray onthe feed during
the first week of life.

Diseases affecting the nervous system

Diseases affecting the nervous system such as avian
encephalomyelitis (AE) require effective vaccination for
prevention. Flocks may be vaccinated via the drinking
water or by transcutaneous injection in the wing web,
usually along with POX vaccination at approximately
10-12 weeks of age. AE vaccines should not be givenfor
the first time before 10 weeks of age or too soon before
theflockinitiates egg production because they caninduce
disease or drops in egg production. AE vaccines that are
combined with fowl pox can only be given safely by wing
web application.

Diseases affecting the urinary and
reproductive tracts

Diseases affecting the urinary and reproductive tracts
are represented typically by infectious bronchitis.
Prevention of infectious bronchitis requires vaccination
atvarious ages with the same or similar serotypes of virus
circulatingin the field. It may be necessary to vaccinate
3-4times the pullets with live viruses during rearing and
once with akilled vaccine containing at least the same or
similar serotypes circulating in the field. Still, in many
instances it might be necessary to vaccinate flocks in
production by spray or drinking water several times in
order to maintain a healthy urinary, respiratory and
reproductive tract.
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Diseases affecting the immune system

Diseases affecting the immune system can be numerous.
Well-knowndiseases affecting the immune systeminclude
infectious bursal disease (IBDV, or Gumboro disease),
chicken infectious anemia (CIAV), and Marek’s disease
(MDV), the latter being adisease that also causes tumors
and mortality. IBDV can be prevented by vaccination with
live attenuated vaccines, immune complex vaccines, or
recombinant vaccines. Live attenuated vaccines are
becoming less popular because of the need to give them
multipletimesinordertocontrol IBDV effectively during
the rearing period and because of the time and labor
required for vaccination, even though they are quite
effective and inexpensive, and they have contributed very
positively to the successful control of IBDV in the field,
particularly in floor rearing operations. Some immune
complex live attenuated IBDV vaccines are given 3-4
times during the first 8 weeks of age, beginning with an
initial application at approximately 14 days of age. Itis
not necessary to vaccinate commercial layers against
CIAV because they are clinically susceptible to this
immunosuppressive agent mostly during the first 3weeks
of life, and the layer parents should provide protection
after being exposed and/or vaccinated themselves. All
layer pullets must be vaccinated against MDV to prevent
losses to mortality,immunosuppression and tumors. The
most potent vaccinesagainst MDin layersinclude vaccines
that contain serotype 1 vaccines (Rispens strain,or CVI-
988) and serotype 3 or HVT (herpes virus of turkey).
Serotype 2 vaccines (SB-1or 301/B1 strains) can also be
added, albeit a trivalent vaccine has not been shown to
have a significant advantage over bivalent vaccines
(HVT+Rispens). Wherever MD is not a significant
challenge, bivalent HVT+SB-1 vaccines may be sufficient
to protect hens against MD in the field. Still the best
combination known to date is HVT+Rispens as a MD
vaccine for day-old pullets. In this case, HVT may be
represented as such or as recombinant HVT vaccines
(rHVT) expressing proteins from other viruses such as
Newcastledisease virus (NDV),infectious laryngotracheitis
virus (ILTV) or infectious bursal disease (IBDV).

Fowl adenovirus

Fowl adenovirus (FAdV) causes inclusion body hepatitis
(IBH) and hydropericardium syndrome (HS) in young
chickens, primarily meat type chickens. However,in some
countries FAdV can be an economically significant problem
affecting the livability of commercial layersreared on the
floor. Inactivated IBH vaccines are available for layer
chickens in some countries but not in the United States
and Canada. Another important disease caused by a
unrelated adenovirus (Egg Drop Syndrome 1976; or
EDS76), may induce severe egg production drops and is
preventable by vaccination.

Disease agents of concern for food
safety

Salmonella control requires a very complex approach,
part of which involves vaccination. Where legal,
vaccination against Salmonellais one of the most effective
means of control (albeit insufficient by itself) and is usually
donewith live attenuated or genetically-modified vaccines
against S. typhimurium, or with live attenuated S.
enteritidis (SE) vaccines followed by killed vaccines against
S.enteritidis or containing other Salmonellaserovarsthat
may be residents in a particular area or operation. Live
attenuated SE vaccines are available and legal only in
some countries. Itis recommended to use two live
Salmonellavaccines (SE and/or ST) and at least one killed
vaccine (but ideally two) containing SE and other serovars
to reduce gut and reproductive colonization and bacterial
sheddinginto the egg and the environment. It should be
emphasized that vaccinations against Salmonella are an
essential tool in the fight against Salmonella, but many
other intervention and prevention strategies must be
implemented in order to achieve effective Salmonella
control.

Fowl typhoid caused by Salmonella gallinarum is a high
impact disease that results in high mortality and severe
drops in egg production. Salmonella gallinarum may be
prevented by first, biosecurity; and second vaccination,
where applicable.




Appendix 1

SUGGESTED DAILY NUTRIENT INTAKE FOR SHAVER WHITE

COMMERCIAL PULLETS

(PER CAGED BIRD)

\':Iii:(ns M.E. (kcal) | Protein(g) | Lysine (mg) Me;::;;line N:glsotril:;e Try?;:);)han Thlzr.:)gn)ine Ca(::.igu)m Iﬁleslpa)::i
(mg) rus (mg)
1 24 1.7 88 39 68 18 59 84 38
2 41 3.0 154 69 119 32 104 147 66
3 59 43 220 98 170 46 148 210 94
4 75 5.2 247 127 221 52 172 273 122
5 90 6.2 295 152 264 62 205 326 146
6 102 7.0 333 172 294 70 231 368 165
7 116 7.8 380 196 340 80 264 420 188
8 125 8.2 409 202 344 86 284 452 202
9 132 8.9 432 202 348 29 310 494 221
10 140 9.4 460 215 365 105 320 525 235
11 148 9.8 488 228 387 1 339 557 249
12 157 10.2 515 241 409 118 353 588 263
13 165 10.6 531 254 431 121 372 649 283
14 168 11.0 537 262 445 125 378 671 293
15 176 11.2 563 275 467 131 384 704 307
16 184 1.7 590 288 489 137 402 737 322
17 202 13.0 686 350 574 154 490 2800 329
18 216 13.9 735 375 615 165 525 3000 349

Instructions for the use of Appendix 1and 2

1. The Daily feed requirement is determined by dividing the
daily energy requirement by the level of the ration, e.g.
assuming a daily requirement of 300 kcal ME and a ration
containing 2850 kcal ME / kg: 300/2850 =0.105 kg or 105

g/bird/day

2. Add 3.5 kcal ME/bird/day for each 1°C below 21°C.
Subtract 3.5 kcal ME/bird/day for each 1°C above 21°C.

3. Add 2 kcal ME/bird/day for each 1 g of egg mass above the

figures quoted in Appendix 3.

Subtract 2 kcal ME/bird/day for each 1 g of egg mass below
the figures quoted in Appendix 3.

4. Add 6 kcal ME/bird/day for each 50 g of body weight in

excess of the mean weight quoted in Table 9 and Table 16.
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Appendix 2

SUGGESTED DAILY NUTRIENT INTAKE

FOR SHAVER WHITE COMMERCIAL LAYERS

(PER CAGED BIRD)

\'/A\[gQi :(ns M.E. (kcal) L{;ign)e Me;::t;;line I\I::::P;z?rl]r;e Try?:fg%han ThE:gr;ine Ar(ir;i)ne Calicgi)um F/-’\Itnlca):::(li
(mg) rus (mg)
19 231 784 400 656 176 560 768 33 368
20 246 833 425 697 187 595 816 35 391
21 266 902 460 754 202 644 883 3.8 423
22 275 931 475 779 209 665 912 39 437
23 283 960 490 804 216 686 941 4.1 451
24 286 970 495 812 218 693 950 4.1 455
25 286 970 495 812 218 693 950 4.1 455
26 286 970 495 812 218 693 950 4.1 455
27 286 970 495 812 218 693 950 4.1 455
28 286 970 495 812 218 693 950 4.1 455
29 286 970 495 812 218 693 950 4.1 455
30 286 970 495 812 218 693 950 4.1 455
31 286 970 495 812 218 693 950 4.1 455
32 286 970 495 812 218 693 950 4.1 455
33 286 970 495 812 218 693 950 4.1 455
34 286 970 495 812 218 693 950 4.1 455
35 286 970 495 812 218 693 950 4.1 455
36 286 970 495 812 218 693 950 4.1 455
37 286 970 495 812 218 693 950 4.1 455
38 286 970 495 812 218 693 950 4.1 455
39 289 949 465 778 192 667 929 43 444
40 289 949 465 778 192 667 929 43 444
41 289 949 465 778 192 667 929 43 444
42 289 949 465 778 192 667 929 43 444
43 289 949 465 778 192 667 929 43 444
44 289 949 465 778 192 667 929 43 444
45 289 949 465 778 192 667 929 43 444
46 289 949 465 778 192 667 929 43 444
47 289 949 465 778 192 667 929 43 444
48 289 949 465 778 192 667 929 43 444
49 289 949 465 778 192 667 929 43 444
50 289 949 465 778 192 667 929 43 444
51 289 949 465 778 192 667 929 43 444
52 294 927 433 742 185 649 906 45 422
53 294 927 433 742 185 649 906 45 422
54 294 927 433 742 185 649 906 45 422
55 294 927 433 742 185 649 906 4.5 422




(PER CAGED BIRD)

\I/-\\lii ;(ns M.E. (kcal) L{nslign)e Met(:ig?ine N:EI;'SC:C?:]T Tryr(::;hm Th;ﬁ:)gr;ine Ar(iilr;i )ne Catt;i)um sr\l'z'sl;::
(mg) rus (mg)
56 294 927 433 742 185 649 906 4.5 422
57 294 927 433 742 185 649 906 45 422
58 294 927 433 742 185 649 906 4.5 422
59 294 927 433 742 185 649 906 4.5 422
60 294 927 433 742 185 649 906 4.5 422
61 294 927 433 742 185 649 906 45 422
62 294 927 433 742 185 649 906 45 422
63 294 927 433 742 185 649 906 4.5 422
64 294 927 433 742 185 649 906 45 422
65 293 886 402 700 175 628 865 4.6 402
66 293 886 402 700 175 628 865 4.6 402
67 293 886 402 700 175 628 865 4.6 402
68 293 886 402 700 175 628 865 4.6 402
69 293 886 402 700 175 628 865 4.6 402
70 293 886 402 700 175 628 865 4.6 402
71 293 886 402 700 175 628 865 4.6 402
72 293 886 402 700 175 628 865 4.6 402
73 293 886 402 700 175 628 865 4.6 402
74 293 886 402 700 175 628 865 4.6 402
75 293 886 402 700 175 628 865 4.6 402
76 293 886 402 700 175 628 865 4.6 402
77 293 886 402 700 175 628 865 4.6 402
78 291 845 371 639 165 587 824 4.8 361
79 291 845 371 639 165 587 824 4.8 361
80 291 845 371 639 165 587 824 4.8 361
81-90 291 845 371 639 165 587 824 4.8 361
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Appendix 3

SHAVER WHITE EGG PRODUCTION

Daily Cumulative
Agein | %HenDay | % - ti(\:/l;néglgz-/ Average Egg Weight ,\:Elggs :55 anoa::e{j Feed Intake Body Weight
Weeks | Production L'V:‘?'l'_ Hen o0z/ | Lbs./ bird/ 1100/d

Housed | g/egg thJ.z. cassle grams kg lb. daI; (;) (lés)a Y grams | Lbs

19 7.8 99.8 1 424 17.9 337 33 0.0 0.0 80 17.6 1383 3.05
20 48.5 99.8 4 45.5 193 36.1 221 0.2 0.4 86 19.0 1430 3.15
21 731 99.7 9 48.1 204 38.2 35.2 0.4 0.9 92 20.3 1471 3.24
22 86.1 99.6 15 50.4 213 40.0 434 0.7 1.5 97 215 1505 332
23 91.7 99.5 21 524 222 41.6 48.1 1.1 24 101 222 1525 3.36
24 93.5 99.4 28 54.0 229 429 50.5 14 3.1 102 225 1541 3.40
25 94.3 99.3 35 554 234 44.0 523 1.8 4.0 102 226 1555 343
26 94.6 99.3 41 56.6 24.0 449 535 2.1 4.6 103 22.7 1568 3.46
27 94.9 99.2 48 575 243 45.6 54.6 25 55 103 22.7 1580 3.48
28 95.1 99.1 54 583 24.7 46.3 555 29 6.4 103 22.8 1592 3.51
29 953 99.0 61 58.9 249 46.7 56.1 33 7.3 104 229 1602 3.53
30 95.5 98.9 68 59.4 25.1 47.1 56.7 37 8.2 104 229 1611 3.55
31 95.6 98.9 74 59.8 253 47.5 571 4.1 9.0 104 23.0 1619 3.57
32 95.6 98.8 81 60.1 254 47.7 575 4.5 9.9 104 23.0 1626 3.59
33 95.7 98.7 87 60.3 255 47.9 57.7 4.9 10.8 105 23.1 1633 3.60
34 95.7 98.6 94 60.5 256 48.0 57.9 53 1.7 105 23.1 1639 3.61
35 95.7 98.5 101 60.7 257 48.2 58.1 5.7 12.6 105 232 1644 3.62
36 95.6 98.4 107 60.8 257 483 58.2 6.1 134 105 232 1649 3.64
37 95.5 98.4 114 61.0 258 484 58.2 6.5 14.3 105 232 1653 3.64
38 95.4 98.3 120 61.1 259 48.5 583 6.9 15.2 105 233 1657 3.65
39 953 98.2 127 61.2 259 486 583 73 16.1 106 233 1660 3.66
40 95.1 98.1 133 613 259 48.7 583 7.7 17.0 106 233 1662 3.66
41 94.9 98.0 140 61.5 26.0 48.8 584 8.1 17.9 106 233 1665 3.67
42 94.7 98.0 146 61.6 26.1 48.9 58.4 8.5 18.7 106 233 1667 3.67
43 94.5 97.9 153 61.7 26.1 49.0 58.3 8.9 19.6 106 234 1668 3.68
44 94.2 97.8 159 61.8 26.2 49.0 58.3 9.3 20.5 106 234 1670 3.68
45 94.0 97.7 166 61.9 26.2 49.1 58.2 9.7 214 106 234 1671 3.68
46 93.7 97.6 172 62.0 26.2 49.2 58.1 10.1 223 106 234 1672 3.69
47 934 97.5 179 62.1 26.3 49.3 58.0 10.5 23.1 106 234 1672 3.69
48 93.1 97.5 185 62.2 26.3 49.4 579 10.9 240 106 234 1673 3.69
49 92.7 97.4 191 62.3 264 49.4 57.8 1.3 249 106 234 1673 3.69
50 924 97.3 197 624 264 49.5 57.7 1.7 258 106 234 1674 3.69
51 92.0 97.2 204 62.5 26.5 49.6 57.5 121 26.7 106 235 1674 3.69
52 91.6 97.1 210 62.5 26.5 49.6 573 124 | 273 106 235 1674 3.69
53 91.2 97.0 216 62.6 26.5 49.7 57.1 128 | 282 106 235 1674 3.69
54 90.8 97.0 222 62.7 265 49.8 56.9 132 | 29.1 106 235 1674 3.69
55 90.4 96.9 228 62.8 26,6 49.8 56.7 13.6 | 300 106 235 1674 3.69




Daily Cumulative
Agein | %HenDay | %' ' ti(\:/:?;lgz_/ Average Egg Weight I\ﬁgsgs :egg II-\II:;':\usSse{:| Feed Intake Body Weight
Weeks | Production LN:::I“_ Hen o0z/ | Los./ bird/ 1100/d

Housed | g/egg Dcz)‘z. cass.e grams kg Lb. daI; (é) (lt:s)a v grams | Lbs

56 90.0 96.8 235 62.8 26.6 49.8 56.6 140 | 309 106 235 1675 3.69
57 89.6 96.7 241 629 26.6 49.9 56.4 144 | 317 106 235 1675 3.69
58 89.2 96.6 247 63.0 26.7 50.0 56.2 14.7 324 106 235 1675 3.69
59 88.8 96.6 253 63.0 26.7 50.0 56.0 15.1 333 106 235 1675 3.69
60 884 96.5 259 63.1 26.7 50.1 55.8 15.5 34.2 106 235 1675 3.69
61 88.0 96.4 265 63.2 26.8 50.2 55.6 159 | 35.1 106 235 1675 3.69
62 87.6 96.3 270 63.2 26.8 50.2 554 16.2 357 106 235 1675 3.69
63 87.2 96.2 276 63.3 26.8 50.2 55.2 16.6 36.6 106 235 1675 3.69
64 86.8 96.1 282 63.4 26.8 50.3 55.0 17.0 375 107 235 1675 3.69
65 86.4 96.1 288 63.4 26.8 50.3 54.8 17.4 384 107 235 1675 3.69
66 86.0 96.0 294 63.5 269 50.4 54.6 17.7 39.0 107 235 1676 3.69
67 85.6 95.9 300 63.6 26.9 50.5 54.4 18.1 39.9 107 235 1676 3.69
68 85.2 95.8 305 63.7 27.0 50.6 54.2 18.5 40.8 107 235 1676 3.69
69 84.8 95.7 311 63.7 27.0 50.6 54.0 18.8 414 107 235 1676 3.70
70 84.4 95.7 317 63.8 27.0 50.6 53.8 19.2 423 107 235 1676 3.70
71 84.0 95.6 322 63.9 27.0 50.7 537 19.5 | 43.0 107 235 1677 3.70
72 83.6 95.5 328 64.0 27.1 50.8 53.5 199 | 439 107 235 1677 3.70
73 83.2 954 333 64.0 27.1 50.8 533 203 | 448 107 235 1677 3.70
74 8238 953 339 64.1 27.1 50.9 53.1 206 | 454 107 235 1677 3.70
75 824 95.2 344 64.2 27.2 51.0 529 210 | 463 107 235 1677 3.70
76 82,0 95.2 350 64.3 27.2 51.0 527 213 | 470 107 235 1677 3.70
77 81.6 95.1 355 64.3 27.2 51.0 525 21.7 47.8 107 235 1678 3.70
78 81.2 95.0 361 64.4 273 51.1 523 220 | 485 107 235 1678 3.70
79 80.8 94.9 366 64.5 273 51.2 52.1 224 49.4 107 235 1678 3.70
80 80.4 94.8 371 64.6 273 513 519 22.7 50.0 107 235 1678 3.70
81 80.0 94.8 377 64.7 274 513 517 230 50.7 107 235 1678 3.70
82 79.6 94.7 382 64.7 274 513 515 234 516 107 235 1679 3.70
83 79.2 94.6 387 64.8 274 514 513 23.7 52.2 107 235 1679 3.70
84 78.8 94.5 392 64.9 27.5 515 51.1 241 53.1 107 235 1679 3.70
85 784 94.4 398 65.0 275 51.6 50.9 244 53.8 107 235 1679 3.70
86 78.0 94.3 403 65.1 27.6 51.7 50.7 24.7 54.5 107 235 1679 3.70
87 776 94.3 408 65.2 27.6 51.7 50.5 25.1 553 107 235 1679 3.70
88 77.2 94.2 413 65.2 276 517 50.3 254 | 56.0 107 235 1680 3.70
89 76.8 94.1 418 65.3 276 518 50.1 257 | 56.7 107 235 1680 3.70
90 764 94.0 423 65.4 277 519 49.9 26.1 575 107 235 1680 3.70
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Appendix 4

SHAVER WHITE EGG WEIGHT DISTRIBUTION (%)
— CANADIAN SYSTEM

Weekly Cumulative
Agein Extra Extra
Weeks | Jumbo | Large Large |Medium| Small Peewee Jumbo | Large Large |Medium| Small Peewee
over70g| 64-70g | 56-64 g | 49-56g | 42-49g | under42g over70g| 64-70g | 56-64g | 49-56g | 42-49g | under42g
19 0.0 0.0 0.0 25 517 45.8 0.0 0.0 0.0 25 517 45.8
20 0.0 0.0 0.2 16.3 66.4 17.1 0.0 0.0 0.2 144 64.4 21.1
21 0.0 0.0 2.1 39.0 533 5.6 0.0 0.0 1.2 283 58.2 123
22 0.0 0.0 8.3 555 34.3 1.8 0.0 0.0 4.1 39.2 48.6 8.1
23 0.0 0.3 19.1 59.6 203 0.7 0.0 0.1 8.6 453 40.2 59
24 0.0 1.0 314 553 11.9 0.3 0.0 0.3 13.9 47.6 33.6 4.6
25 0.1 2.6 42.2 47.8 7.2 0.1 0.0 0.8 19.3 47.6 28.6 37
26 0.2 4.9 50.0 40.3 4.7 0.1 0.0 1.4 24.2 46.5 24.8 3.2
27 03 76 55.0 33.9 3.2 0.0 0.1 23 284 44.7 21.8 2.7
28 0.6 104 57.8 289 23 0.0 0.1 33 320 428 19.4 24
29 0.9 13.0 59.1 25.1 1.8 0.0 0.2 43 35.0 40.9 17.5 2.1
30 13 15.4 59.6 223 14 0.0 0.3 54 374 39.1 15.9 1.9
31 1.6 173 59.7 20.2 1.2 0.0 0.4 6.5 394 374 14.6 1.8
32 20 18.9 59.4 187 1.0 0.0 0.6 75 41.0 35.8 135 1.6
33 23 20.2 59.2 17.5 0.9 0.0 0.7 84 424 344 12.5 1.5
34 25 212 58.8 16.6 0.9 0.0 0.8 9.3 435 332 1.7 14
35 28 221 58.5 15.9 0.8 0.0 1.0 10.2 445 321 11.0 13
36 3.0 228 58.2 15.2 0.7 0.0 1.1 11.0 454 31.0 104 1.2
37 3.2 235 579 14.7 0.7 0.0 1.2 1.7 46.1 30.1 9.8 1.1
38 34 24.2 575 14.2 0.7 0.0 1.3 124 46.7 29.2 9.3 1.1
39 36 24.9 57.2 13.7 0.6 0.0 14 13.0 47.3 284 8.9 1.0
40 39 255 56.8 13.2 0.6 0.0 1.6 13.6 47.7 27.7 8.5 1.0
41 4.2 26.4 56.2 12.6 0.5 0.0 1.7 14.2 48.1 270 8.1 0.9
42 4.5 270 55.8 12.2 0.5 0.0 1.8 14.8 48.5 26.3 7.8 0.9
43 4.7 276 554 11.8 0.5 0.0 19 15.3 48.7 257 74 0.9
44 4.9 28.1 55.0 114 0.5 0.0 2.1 15.8 49.0 25.1 7.2 0.8
45 5.2 287 54.6 11.1 04 0.0 2.2 16.3 49.2 246 6.9 0.8
46 54 29.2 54.2 10.8 04 0.0 23 16.8 49.4 24.1 6.7 0.8
47 5.6 296 53.8 10.5 0.4 0.0 24 17.3 49.6 236 6.4 0.7
48 59 30.1 534 10.2 04 0.0 25 17.7 49.7 23.1 6.2 0.7
49 6.1 30.5 53.1 9.9 04 0.0 2.7 18.1 49.8 227 6.0 0.7
50 6.3 309 527 9.7 04 0.0 2.8 18.5 49.9 223 59 0.7
51 6.6 313 523 9.5 04 0.0 29 18.9 50.0 219 57 0.6
52 6.8 317 520 9.2 03 0.0 3.0 19.3 50.0 215 5.5 0.6
53 7.0 320 51.6 9.0 03 0.0 3.1 19.7 50.1 211 54 0.6
54 7.2 324 51.2 8.8 0.3 0.0 3.2 20.0 50.1 20.8 5.2 0.6
55 74 327 50.9 8.6 0.3 0.0 33 204 50.1 20.5 5.1 0.6




Weekly Cumulative
Agein Extra Extra
Weeks | Jumbo | Large Large |Medium| Small Peewee Jumbo | Large Large |Medium| Small Peewee
over70g| 64-70g | 56-64g | 49-56g | 42-49g | under42g over70g| 64-70g | 56-64g | 49-56g | 42-49g | under42g
56 7.7 331 50.5 8.4 03 0.0 35 20.7 50.1 20.2 5.0 0.6
57 7.9 334 50.2 8.2 03 0.0 3.6 21.0 50.1 19.9 4.9 0.5
58 8.1 337 49.8 8.1 0.3 0.0 3.7 21.3 50.1 19.6 4.8 0.5
59 8.3 34.0 49.5 7.9 0.3 0.0 3.8 21.6 50.1 19.3 4.6 0.5
60 8.6 343 49.1 77 0.3 0.0 3.9 219 50.1 19.0 4.5 0.5
61 8.8 346 48.7 7.6 0.3 0.0 4.0 22.2 50.1 18.8 4.4 0.5
62 9.1 349 48.4 74 0.2 0.0 4.1 225 50.0 18.5 4.4 0.5
63 9.3 35.2 48.0 7.2 0.2 0.0 4.2 22.8 50.0 18.3 43 0.5
64 9.6 355 47.6 7.1 0.2 0.0 43 23.0 49.9 18.0 4.2 0.5
65 9.8 35.8 47.2 6.9 0.2 0.0 4.5 233 49.9 17.8 4.1 0.5
66 10.1 36.1 46.9 6.7 0.2 0.0 4.6 235 49.8 17.6 4.0 0.4
67 10.4 36.4 46.5 6.6 0.2 0.0 4.7 238 49.8 17.4 4.0 0.4
68 10.6 36.7 46.1 6.4 0.2 0.0 4.8 240 49.7 17.2 39 0.4
69 10.9 36.9 45.6 6.3 0.2 0.0 4.9 243 49.6 17.0 3.8 0.4
70 11.2 37.2 45.2 6.1 0.2 0.0 5.0 245 49.5 16.8 3.8 0.4
71 1.5 375 44.8 6.0 0.2 0.0 5.1 24.7 49.5 16.6 3.7 0.4
72 11.9 37.8 444 5.8 0.2 0.0 5.2 249 49.4 16.4 36 0.4
73 12.2 38.0 439 5.7 0.2 0.0 54 252 493 16.2 36 0.4
74 125 383 435 55 0.2 0.0 55 254 49.2 16.1 35 04
75 129 38.6 43.0 54 0.2 0.0 5.6 256 49.1 159 35 04
76 13.2 38.8 42.6 53 0.1 0.0 57 25.8 49.0 157 34 04
77 13.6 39.1 42.1 5.1 0.1 0.0 58 26.0 48.9 15.6 34 04
78 13.9 393 41.6 5.0 0.1 0.0 6.0 26.2 48.8 154 33 04
79 14.3 39.5 41.2 4.8 0.1 0.0 6.1 264 48.7 153 33 04
80 14.7 39.8 40.7 4.7 0.1 0.0 6.2 26.6 485 15.1 3.2 0.4
81 15.1 40.0 40.2 46 0.1 0.0 6.3 26.8 484 15.0 32 03
82 15.5 40.2 397 44 0.1 0.0 6.5 27.0 483 14.8 3.1 03
83 15.9 404 39.2 43 0.1 0.0 6.6 27.1 48.2 147 3.1 03
84 16.3 40.6 387 4.2 0.1 0.0 6.7 273 48.1 14.5 3.1 0.3
85 16.8 40.8 383 4.1 0.1 0.0 6.8 275 47.9 144 3.0 0.3
86 17.2 41.0 378 4.0 0.1 0.0 7.0 277 47.8 14.3 3.0 0.3
87 17.6 411 37.3 39 0.1 0.0 7.1 27.8 47.7 141 29 0.3
88 18.0 413 36.8 3.8 0.1 0.0 7.2 28.0 47.5 14.0 29 0.3
89 185 414 36.4 36 0.1 0.0 74 282 474 13.9 29 0.3
90 18.9 416 359 36 0.1 0.0 7.5 283 473 13.8 28 0.3
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Appendix 5

SHAVER WHITE EGG WEIGHT DISTRIBUTION (%)

- U.S.A.

SYSTEM

Weekly Cumulative
Agein Extra Extra
Weeks | Jumbo | Large Large |Medium| Small Peewee Jumbo | Large Large |Medium| Small Peewee
over 30 27-30 24-27 21-24 18-21 under18 over 30 27-30 24-27 21-24 18-21 under18
0z./Doz. | 0z./Doz. | 0z./Doz. | 0z./Doz. | 0z./Doz. 0z./Doz. 0z./Doz. | 0z./Doz. | 0z./Doz. | 0z./Doz. | Oz./Doz. 0z./Doz.
19 0.0 0.0 0.0 1.6 46.7 51.7 0.0 0.0 0.0 1.6 46.7 517
20 0.0 0.0 0.1 12,6 66.5 20.8 0.0 0.0 0.1 1.1 63.7 25.1
21 0.0 0.0 1.3 339 57.7 7.2 0.0 0.0 0.8 239 60.3 15.0
22 0.0 0.0 6.0 521 394 25 0.0 0.0 2.8 35.2 52.0 10.0
23 0.0 0.3 14.8 59.5 244 0.9 0.0 0.1 6.4 425 43.7 7.3
24 0.0 1.2 257 57.9 14.8 0.4 0.0 0.4 10.9 46.0 37.0 57
25 0.0 29 357 51.9 9.3 0.2 0.0 0.8 15.6 47.2 317 4.6
26 0.0 54 434 45.0 6.1 0.1 0.0 1.6 20.1 46.8 27.6 39
27 0.0 84 48.4 387 4.2 0.1 0.0 25 24.0 45.7 24.4 34
28 0.0 1.5 515 33.6 3.1 0.0 0.1 3.6 27.3 44.2 21.8 3.0
29 1.0 14.4 53.1 29.6 24 0.0 0.1 4.8 30.1 42.6 19.7 2.6
30 1.0 16.9 53.8 26.6 1.9 0.0 0.2 6.0 324 41.0 18.0 24
31 1.0 19.1 54.0 243 1.6 0.0 0.3 7.1 344 39.5 16.5 22
32 1.0 20.8 53.9 225 14 0.0 0.3 83 36.0 38.2 153 20
33 1.0 223 53.8 21.2 13 0.0 0.4 9.3 373 36.9 14.2 1.8
34 20 234 53.6 20.2 1.2 0.0 0.5 103 385 357 13.3 1.7
35 20 244 533 19.4 1.1 0.0 0.6 11.2 394 346 12.5 1.6
36 20 25.2 53.1 18.7 1.0 0.0 0.7 12.1 40.3 337 1.8 15
37 20 26.0 52.8 18.1 1.0 0.0 0.8 129 41.0 328 11.2 14
38 20 26.7 52.6 17.5 0.9 0.0 0.8 13.7 41.6 31.9 10.6 13
39 20 275 523 16.9 0.9 0.0 0.9 14.4 42.2 311 10.1 1.3
40 3.0 28.3 52.0 16.4 0.8 0.0 1.0 15.1 42.7 304 9.6 1.2
41 3.0 29.2 515 15.7 0.8 0.0 1.1 15.7 431 29.7 9.2 1.2
42 3.0 299 51.2 15.2 0.7 0.0 1.2 16.3 434 29.1 8.9 1.1
43 3.0 30.6 50.8 14.7 0.7 0.0 13 17.0 43.8 28.5 8.5 1.1
44 3.0 31.2 50.5 14.3 0.7 0.0 1.3 17.5 44.0 279 8.2 1.0
45 4.0 31.8 50.1 13.9 0.6 0.0 14 18.1 443 274 79 1.0
46 4.0 324 49.8 13.5 0.6 0.0 1.5 18.6 44.5 26.8 76 0.9
47 4.0 329 49.5 13.2 0.6 0.0 1.6 19.1 44.6 264 74 0.9
48 4.0 334 49.1 12.9 0.6 0.0 17 19.6 44.8 259 7.1 0.9
49 4.0 339 48.8 12.5 0.5 0.0 1.8 20.1 449 255 6.9 0.8
50 4.0 344 48.5 12.2 0.5 0.0 1.8 20.5 45.0 25.0 6.7 0.8
51 5.0 34.8 48.1 12.0 0.5 0.0 19 21.0 45.1 246 6.5 0.8
52 5.0 353 47.8 1.7 0.5 0.0 20 214 45.2 242 6.3 0.8
53 5.0 35.7 475 1.4 0.5 0.0 2.1 21.8 453 239 6.2 0.7
54 5.0 36.1 47.2 11.2 0.5 0.0 2.2 22.2 453 235 6.0 0.7
55 5.0 36.5 46.9 11.0 04 0.0 23 226 454 23.2 59 0.7




Weekly Cumulative
Agein Extra Extra
Weeks | Jumbo | Large Large |Medium| Small Peewee Jumbo | Large Large |Medium| Small Peewee
over30 27-30 24-27 21-24 18-21 under18 over30 27-30 24-27 21-24 18-21 under18
0z./Doz. | 0z./Doz. | 0z./Doz. | 0z./Doz. | Oz./Doz. 0z./Doz. 0z./Doz. | 0z./Doz. | 0z./Doz. | 0z./Doz. | 0z./Doz. 0z./Doz.
56 5.0 36.9 46.6 10.7 04 0.0 23 23.0 454 229 5.7 0.7
57 6.0 37.3 46.2 10.5 04 0.0 24 233 454 226 5.6 0.7
58 6.0 37.6 45.9 103 0.4 0.0 2.5 237 454 223 55 0.7
59 6.0 38.0 45.6 10.1 0.4 0.0 2.6 24.0 454 22.0 53 0.6
60 6.0 384 453 9.9 0.4 0.0 2.7 244 454 21.7 5.2 0.6
61 6.0 387 449 9.7 0.4 0.0 2.7 247 454 214 5.1 0.6
62 6.0 39.1 44.6 9.5 0.3 0.0 2.8 25.0 454 21.2 5.0 0.6
63 7.0 394 443 9.3 0.3 0.0 29 253 454 20.9 4.9 0.6
64 7.0 39.8 439 9.1 0.3 0.0 3.0 256 454 20.7 4.8 0.6
65 7.0 40.1 43.6 8.9 0.3 0.0 3.1 259 453 20.4 4.7 0.6
66 7.0 40.5 43.2 8.7 0.3 0.0 3.2 26.2 453 20.2 4.6 0.6
67 8.0 40.8 429 8.5 0.3 0.0 3.2 26.5 45.2 20.0 4.6 0.5
68 8.0 411 425 83 0.3 0.0 33 26.7 45.2 19.7 4.5 0.5
69 8.0 415 42.2 8.1 03 0.0 34 27.0 45.1 19.5 44 0.5
70 8.0 418 41.8 79 0.3 0.0 35 273 45.1 19.3 43 0.5
71 8.0 42.1 414 7.7 0.3 0.0 3.6 275 45.0 19.1 43 0.5
72 9.0 425 41.0 7.6 0.3 0.0 3.7 27.8 44.9 18.9 4.2 0.5
73 9.0 428 40.6 74 0.2 0.0 3.8 28.0 449 18.7 4.1 0.5
74 9.0 43.1 40.2 7.2 0.2 0.0 3.8 283 44.8 18.5 4.1 0.5
75 10.0 434 39.8 7.0 0.2 0.0 39 28.5 44.7 184 4.0 0.5
76 10.0 43.7 394 6.9 0.2 0.0 40 28.8 44.6 18.2 3.9 0.5
77 10.0 441 389 6.7 0.2 0.0 4.1 29.0 44.5 18.0 39 0.5
78 10.0 444 385 6.5 0.2 0.0 4.2 29.2 444 17.8 38 0.5
79 11.0 44.7 38.1 6.3 0.2 0.0 43 294 444 17.7 38 04
80 11.0 449 376 6.2 0.2 0.0 44 29.7 443 17.5 37 04
81 11.0 45.2 37.2 6.0 0.2 0.0 4.5 29.9 442 17.3 37 04
82 12.0 45.5 36.7 58 0.2 0.0 4.6 30.1 441 17.2 36 0.4
83 12.0 458 36.3 5.7 0.2 0.0 4.7 30.3 44.0 17.0 36 04
84 12.0 46.0 358 5.5 0.2 0.0 4.8 30.5 43.8 16.9 35 04
85 13.0 46.3 354 54 0.2 0.0 49 30.7 43.7 16.7 35 0.4
86 13.0 46.5 35.0 5.2 0.1 0.0 5.0 30.9 43.6 16.6 34 0.4
87 14.0 46.7 345 5.1 0.1 0.0 5.1 31.1 435 16.4 34 04
88 14.0 46.9 34.1 5.0 0.1 0.0 5.2 313 434 16.3 34 0.4
89 14.0 47.1 337 4.8 0.1 0.0 53 315 433 16.2 33 0.4
90 15.0 47.3 33.2 4.7 0.1 0.0 55 31.7 43.2 16.0 33 0.4
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Appendix 6

SHAVER WHITE WATER CONSUMPTION LEVELS
FOR PULLETS AND LAYERS

Water consumption per 100 Birds per Day

Agein Liters Gallons (US)
weeks min max min max
1 1.04 1.38 0.27 0.37
2 2.08 242 0.55 0.64
3 3.1 3.46 0.82 091
4 415 450 1.10 1.19
5 5.02 5.36 1.32 1.42
6 5.71 6.06 1.51 1.60
7 6.57 6.92 1.74 1.83
8 7.09 7.44 1.87 1.96
9 7.79 8.13 2.06 2.15
10 8.30 8.65 2.19 228
11 8.82 9.17 233 242
12 9.34 9.69 247 2.56
13 9.86 10.21 2.60 2.69
14 10.21 10.55 2.69 2.79
15 10.73 11.07 2.83 2.92
16 11.25 11.59 297 3.06
17 11.76 12.11 3.1 3.20
18 12.63 12.98 333 343
19-25 14.64 18.67 3.86 493
26-38 18.85 19.22 4.98 5.07
39-60 19.22 19.40 5.07 5.12
61-end 19.40 19.58 5.12 5.17

Notes:
1. Table gives water consumption levels for house 3. Water consumption level in this table is an indicative value,
temperatures in the range 21.1-24.4°C (70-76°F). that could be affected by house temperature, water

temperature and humidity.
2. If house temperature increases above 77 degrees

Fahrenheit or 25 degrees Celsius during lay cycle, water 4. Important to have water meters installed in the poultry
consumption increases significantly. Ratio between feed house and monitor daily water consumption. Evolution of
and water consumption could be in the range of 2.5 or water consumption is indicative of the flock wellbeing.
higher. Sudden change in water consumption could be a cause for

alarm.
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PRODUCTION RECORDING GRAPH

Shaver White

s)y99m uj aby

06 88 98 ¥8 ¢8 08 8/ 9/ ¥/ ¢/ 0L 89 99 ¥9 ¢9 09 85 95 ¥S TS 0S 8y 9% ¥¥ ¢¥r O 8¢ 9¢ vE€ ¢C& 0€ 8C 9¢ ¥¢ ¢C 0C 8L 9l

0scl 0
S
00S1 oL
Sl
0s/L  S¥ 0¢
14
000C 0§ 0€
3
SS (014
1yBramApog 14
09 05 Buker
SS
S9 09
59
0L 0L
wybMm S/
663
abesany 08
S8
06

S6
Aungear D .
00l ~

46



EGG MASS & EGGS PER HEN-HOUSE GRAPH

Shaver White
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ISA North America

650 Riverbend Drive, Suite C
Kitchener, Ontario

Canada N2K 352

T+15195782740
hendrix-genetics.com

Hendrix - ISALLC.

621 Stevens Road

Ephrata, PA iz

USA 17522 HEND& GENETICS
T+1717 7380424

hendrix-isa.com Villa ‘de Kérver’

P.O.Box 114, 5830 AC Boxmeer
The Netherlands-EU

T+31485319111
hendrix-genetics.com
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