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7. Water Management

Water is an essential nutrient that impacts virtually all physiological functions. Water
comprises 68-76% of the body composition of a bird depending on age. Factors including
temperature, relative humidity, diet composition and rate of body weight gain influence water
intake. Good water quality is vital to efficient broiler production. Measurements of water quality
include pH, mineral levels and the degree of microbial contamination. It is essential that water
consumption increases over time. If water consumption decreases at any point, bird health,
environment and/or managerial techniques should be re-assessed.

7.1 Mineral Content

Although broilers are tolerant of some minerals in excess, (calcium and sodium, for example),
they are very sensitive to the presence of others. Iron and manganese tend to give water a
bitter taste that may decrease consumption. In addition, these minerals support the growth
of bacteria. If iron is a concern, filtration systems and chlorination are effective controls. It is
advisable to filter the water supply using a filter with a mesh of 40-50 microns. The filter needs
to be checked and cleaned at least weekly.

Calcium and magnesium in the water are measured by hardness. These minerals in
combination can form scale or deposits that will compromise the effectiveness of a drinker
system. This is especially true of closed systems. Water softeners can be incorporated into
a system to mitigate calcium and magnesium effects. However, sodium levels should be
assessed before a salt-based product is used.

Broiler performance can be impeded by as little as 10 ppm nitrates. Unfortunately, there are
currently no cost effective options for removal. Water should be tested for nitrates because
elevated levels may indicate sewage or fertilizer contamination.

7.2 Microbial Contamination

Chronic poor performance may indicate contaminated water and requires prompt testing.
When testing water, evaluating the total coliform bacterial count is important, as high levels
can cause disease. Assessing the total bacteria through a plate count will reflect the
effectiveness of the water sanitation program. Microbial contamination can be introduced
from the source of water forward. If an effective water sanitation program is not in place,
proliferation of bacteria will readily occur. The water should be tested always when you see
noticeable change in color, odor or taste, flooding has occurred near the well, person or
animal becomes sick from waterborne disease, maintenance on water supply system,
persistently poor performance or loss of pressure in water system.
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7.3 Water Sanitation and System Cleanout

A regular water sanitation and water line cleaning program can provide protection against
microbial contamination and the build-up of slimy bio-films in water lines. While bio-films may
not be a source of problem to birds, once established in water lines, bio-films provide a place
for more detrimental bacteria and viruses to hide from disinfectants and also act as a food
source for harmful bacteria. Products which contain hydrogen peroxide have proven to be
outstanding for the removal of bio-films in water lines. Biofilms have influence on natural
contaminants, - iron, sulfur, etc, - vitamins, electrolytes, organic acids, kool-aid, jello, sugar
water, vaccines and stabilizers, antibiotics and probiotics can all contribute to the growth of
bio-film and special attention to internal drinker line cleanliness should be initiated after the
use of any of these products.

7.3.1 Oxidation-Reduction Potential (ORP)

Another important factor is the ORP value of the water. ORP stands for oxidation-reduction
potential and it simply refers to the property of sanitizers such as chlorine to be a strong
oxidizer. A strong oxidizer literally burns up viruses, bacteria and other organic material
present, leaving water microbiologically safe.

An ORP value in the range of 650 mV (Milli volts) or greater indicates good quality water.
The lower the value, such as 250 mV, indicates a heavy organic load that will most likely
overwhelm the ability of chlorine to properly disinfect the water.

The ORP meter can be a useful tool for identifying and maintaining adequate chlorine supplies
without overusing chlorine.

Warning: Swimming pool chlorine test kits do not distinguish between free and bound
chlorine. A heavy organic load would result in a greater percentage of bound chlorine resulting
in a poor sanitizer even though a test kit might indicate chlorine levels of 4-6 ppm.

Chlorine is most effective when used in water with a pH of 6.0 to 7.0. This pH level results in
a greater percentage of active hypochlorous ions that are a strong sanitizer.

Inorganic acids such as sodium bisulfate reduce water pH without tainting the water.

Free chlorine residual levels are not considered useful as sanitizers unless there is at least
85% hypochlorus acid present. Most common source of chlorine includes:

• Sodium hypochlorite (NaOCl, household bleach) increases water pH so it is a poor option
as a water sanitizer.

• Trichlor (trichoro-s triazinetrione) which is 90% available chlorine and is in the form of
tablets which slowly release chlorine over a period of time; these actually reduce water
pH so it is a good option as a water sanitizer.

• Chlorine gas is 100% available chlorine and is the purest form of chlorine, but it can be
dangerous and is restricted in its use.
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7.3.2 pH

• pH is the measure of how many hydrogen ions are in solution and is measured on a scale
of 1.0 to 14.0 with 7.0 being neutral.

• pH below 7.0 indicates an acid while numbers above 7.0 indicate an alkaline.

• pH above 8.0 can impact taste by causing bitterness, thus reducing water consumption.

• High water pH can be reduced by using inorganic acids. Organic acids can also negatively
affect water consumption and so are discouraged.

• pH impacts water quality and the effectiveness of disinfectants such as chlorine.

• At a pH above 8.0, the chlorine is present mainly as chloric ions, which have very little
sanitizing quality.

Impact of pH on the Ratio of Hypochlorus (HOCL) to Chloric Ion (OCL)

The ideal drinking water pH for a disinfection water program is between 5 to 6.5

95

pH % Hypochlorus Acid - HOCI % Hypochlorite Ion - OCI

8.5 10 90

8.0 21 79

7.5 48 52

7.0 72 28

6.5 90 10

6.0 96 4

5.0 100 0
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7.4 Total Dissolved Solids

Measurement of total dissolved solids (TDS), or salinity, indicates levels of inorganic ions
dissolved in water. Calcium, magnesium and sodium salts are the primary components that
contribute to TDS. High levels of TDS are the most commonly found contaminants
responsible for causing harmful effects in poultry production. The following table provides
guidelines suggested by the National Research Council (1974) for the suitability for poultry
water with different concentrations of total dissolved solids (TDS), which are the total
concentration of all dissolved elements in the water.

Suitability of Water with Different Concentrations of Total Dissolved Solids (TDS)

Source: Nutrients and Toxic Substances in Water for Livestock and Poultry, National
Academy of Sciences, Washington, DC. National Research Council (1974).

TDS - ppm Comments

Less than 1,000

1,000 to 2,999

Water suitable for any class of poultry.

Water suitable for any class of poultry. It may cause watery
droppings (especially at higher levels) but with no affect on health
or performance.

3,000 to 4,999 Water not suitable for any class of poultry. Can cause watery
droppings, increased mortality, and decreased growth.

5,000 to 6,999 Water not suitable for any class of poultry. Will almost always
cause some type of problem, especially at the upper limits, where
decreased growth and production or increased mortality probably
will occur.

7,000 to 10,000 Water unfit for poultry but may be suitable for other livestock.

More than 10,000 Water should not be used for any livestock or poultry.
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7.5 Drinking System Cleanout Between Flocks

• Drain drinking system and header tanks.

• Determine the capacity of the drinking system.

• Prepare the cleaning solution to the manufacturer’s recommendation.

• Where possible, remove header tank and scrub it clean.

• Introduce the solution into the water system, usually in the header tank.

• Make sure protective clothing and eyewear are worn when using chemicals.

• Turn on the tap at the end of the drinking line and let the water run through until the
sanitizing solution appears, then close the end tap.

• Raise each drinker line.

• Allow the solution to circulate through the drinking system.

• If circulation is not possible, let the sanitizing solution stand for at least 12 hours.

• After draining the system, flush the system thoroughly to remove bio-film and sanitizing
chemical.
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7.6 Water Testing

Water testing should be performed on a periodic basis but at least yearly. Samples should
be collected at both the well house and at the end of a drinker line using a sterile container
and analyzed at an accredited lab. When taking the water sample, it is important not to
contaminate the water sample.

Water Quality Standards for Poultry

Source: Muirhead, Sarah, Good, clean water is critical component of poultry production,
Feedstuffs, 1995.

Water Sampling Technique:
1. Sterilize the end of the tap or nipple by using an open flame for 10 seconds. Never use a

chemical for this process as it may affect the sample.

2. In the absence of an open flame, run the water for a few minutes before taking the sample.
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Contaminant, mineral
or ion

Level Considered
Average

Maximum Acceptable
Level

Bacteria
     Total bacteria 0 CFU/ml 100 CFU/ml
     Coliform bacteria 0 CFU/ml 50 CFU/ml
Acidity and hardness
     pH 6.8 - 7.5 6.0 - 8.0
Total hardness 60 - 180 ppm 110 ppm
Naturally occurring elements
     Calcium (Ca) 60 mg/L
     Chloride (Cl) 14 mg/L 250 mg/L

     Copper (Cu) 0.002 mg/L 0.6 mg/L

     Iron (Fe) 0.2 mg/L 0.3 mg/L

     Lead (Pb) 0 0.02 mg/L

     Magnesium (Mg) 14 mg/L 125 mg/L

     Nitrate 10 mg/L 25 mg/L

     Sulfate 125 mg/L 250 mg/L

     Zinc 1.5 mg/L

     Sodium (Na) 32 mg/L 50 mg/L

Note: The water supplied to the birds should be fit for human consumption.
A swab sample should be taken to measure how effectiveness of the line
sanitation program.
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8. Nutrition Management

Broiler diets are formulated to provide the energy and nutrients essential for health and
efficient broiler production. The basic nutritional components required by the birds are water,
amino acids, energy, vitamins and minerals. These components must act in concert to assure
correct skeletal growth and muscle deposition. Ingredient quality, feed form and hygiene
directly affect the contribution of these basic nutrients. If raw ingredients or milling processes
are compromised or there is an imbalance in the nutrient profile of the feed, performance can
be decreased. Because broilers are grown to a wide range of end weights, body compositions
and production strategies, it is impractical to present a single set of nutritional requirements.
Therefore any expression of nutrient requirements should only be viewed as a set of
guidelines from which to work. These guidelines must be adjusted as necessary to address
specific scenarios from one producer to another.

Selection of the optimum diets should take into consideration these key factors:
• Raw material availability and cost.

• Separate sex growing.

• Live weights required by the market.

• The value of meat and carcass yield.

• Fat levels required by specific market needs such as oven-ready, cooked and further-
processed products.

• Skin color.

• Meat texture and flavor.

• Feed mill capabilities.

Feed form varies greatly as diets may be prepared as a mash, crumble, pelleted or extruded
product. Blending the manufactured feed with whole grains prior to feeding is also common
in some areas of the world. Further processing of feed is often preferable as there are both
nutritional and managerial benefits. Pelleted or extruded diets generally have a greater ease
of handling when compared to mash feeds. Nutritionally, further-processed feeds show a
noted improvement in flock efficiency and growth rates when compared with mash feeds.
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Crude Protein:
The broiler requirement for crude protein actually describes the requirements for amino acids,
the building blocks of protein. Proteins are found as structural components in tissues ranging
from feathers to muscle.

Energy:
Energy is not a nutrient but a means to describe the metabolism of energy yielding nutrients.
Energy is necessary for maintaining the bird’s basic metabolic functions and body weight
growth. Traditionally, the metabolizable energy system has been used to describe the energy
content of poultry diets. Metabolizable energy (ME) describes the gross amount of energy of
a feed consumed minus the gross amount of energy excreted.

Micronutrients:
Vitamins are routinely supplemented in most poultry feeds and can be classified into either
water-soluble or fat-soluble. Water-soluble vitamins include the B-complex vitamins. Vitamins
classified as fat-soluble include A, D, E and K. The fat-soluble vitamins can be stored in the
liver and other parts of the body.

Minerals are inorganic nutrients and are classified as major or trace elements. The major
minerals include calcium, phosphorus, potassium, sodium, chlorine, sulphur and magnesium.
Trace minerals include iron, iodine, copper, manganese, zinc and selenium.
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Feed Testing:
A systematic approach to feed sampling on the farm is a “best practice” policy. A good feed
sampling technique is important if the results of the analysis are to reflect the real nutrient
content of the feed. A sample must be representative of the feed from which it was taken.
This cannot be achieved by “grabbing” a sample of feed from the trough or pan. In order to
collect a representative feed sample it is necessary to take sub-samples and combine them
into a composite sample. It is recommended that five sub-samples from each delivery of feed
be taken. Sampling from the feed lines is not recommended as sifting of ingredients or fines
will skew results. Samples should be stored in a refrigerator until the flock is processed. Each
sample should be recorded with the date, feed type and delivery ticket number. If problems
arise during production and feed is suspected, samples should be analyzed. Lab reports
should be compared with nutrient specifications for the respective diets.

Phase Feeding:
Nutrient requirements generally decline with broiler age. From a classical standpoint, starter,
grower and finisher diets are incorporated into the growing program of broilers. However, bird
nutrient needs do not change abruptly on specific days, but rather they change continuously
over time. Most companies feed multiple feeds in an attempt to match bird nutrient
requirements. The greater the number of feeds a bird receives, the closer the producer can
feed his birds to the requirement. The number of feeds is limited by economic and logistical
factors, including feed mill capacity, transportation costs and farm resources.

Dietary nutrient concentrations are based on the objectives of the producer. There are three
main objectives of feeding broilers and most producers use a combination of these.

Diet Type 1:
Nutrient-rich to optimize live weight gain and feed conversion. This approach may promote
additional carcass lipid content. In addition, diet cost will be high.

Diet Type 2:
Lowered energy content but optimal crude protein and amino acid content. This approach
will result in less lipid gain but maximize lean mass production. Live weight and feed
conversion will be negatively affected but cost per lean mass will be optimal.

Diet Type 3:
Low nutrient concentration. This approach will result in lower live weight growth and higher
feed conversion but cost per live weight may be optimum.

Feed Withdrawal:
During this period, special attention should be directed towards medication withdrawal dates
to ensure there is no residue retained in the carcass at processing. Carefully kept records
are essential.
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Supplemental Whole Wheat Feeding:
The feeding of supplemental whole wheat to broiler chickens is being practiced in many
countries around the world. Benefits observed include a reduction in feed cost and therefore
cost per kg (lb) of live weight, improvements in gizzard development resulting in improved
digestive efficiency and the ability to manipulate the nutrient intake on a daily basis if
necessary. Possible disadvantages are reduced growth rate, reductions in lean gain and
poorer uniformity if adjustments to the compound feed are not made.

Supplemental wheat may be added either at the feed mill or at the farm. While adding whole
wheat at the farm is preferable due to the increased flexibility it offers, this requires an on-
farm feed proportioning system as well as additional bulk bins. At the feed mill, whole wheat
may be added in the mixer or during the loading of the feed truck. Adding the whole wheat at
the feed mill also allows for the potential of some processing, if available, such as roller
milling.

Typically beginning around day 7, or when birds weigh 160 g, supplemental whole wheat is
added at a level of 1%-5%. This can be increased up to approximately 30% using gradual
increases of 1%-5%. The maximum percent used will depend on the compound feed quality
and nutrient density, wheat quality, desired performance and the performance of the individual
flock.

It is important to take into account the dilution effect of adding supplemental whole wheat to
the diet. Any medications will need to be adjusted as needed to ensure they are fed at the
correct levels. Regular monitoring of bird live weight is important to determine the effect whole
wheat addition has on a particular flock. The supplemental whole wheat should be removed
48 hours before slaughter to avoid contamination of the carcass during evisceration.

102 COBB



COBB Broiler Management Guide

9. Catching Procedures

Logistics
The goal of the planning and coordination of the catching process is to insure low DOA (dead
on arrival), minimal shrink, and high animal welfare standards. If done properly this is a very
complex process that will require the coordination of farm starting times, multiple catching
crews and processing plant schedules. The benefits of good planning in terms of improved
mortality shrink and plant yield are very real and make it worth the effort.

The catching process requires good communication and planning that must include the
following key areas:

• Plant processing schedule - To insure that birds are available to slaughter with minimal
holding time.

• Transportation and driving distance from farm to plant - Coordinate the transportation
assets to maximize their utilization.

• Catching crew schedule - Ensure that crews are scheduled to catch the birds.

• Farm set up - Time frames to shut off and raise feeders and water.

Feed and Water Withdrawal
The feed withdrawal and water withdrawal process is critical in optimizing feed conversion,
plant yield, and preventing holding shrink and plant contamination. The purpose of feed
withdrawal is to empty the digestive tract, preventing ingested feed and fecal material from
contaminating the carcasses during the evisceration process.

Always allow access to water as long as possible prior to catching. Only raise the water after
the catchers get to the house and start setting up. On multiple house farms only withdraw
water just prior to commencing catching.

Optimum recommended time off feed is a window of 8 hours to 12 hours. Less than 8 hours
will result in excess feed and fecal residues in the digestive tract. This is a waste of the
undigested feed as there will be no conversion to meat. The excess feed residue will cause
yield and processing problems in the plant. Fecal residues cause contamination of plant
equipment. Feed withdrawal in excess of 12 hours causes the intestines to lose their tensile
strength, making them easy to tear and rupture. The intestinal contents will become viscous
due to the start of intestinal cell necrosis. This condition will cause major equipment
contamination in the plant and continue to get worse with time.
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In a properly planned program the feeders should be raised in the broiler house so the first
load from the house will be unloaded and started kill as close to the 8 hour mark as possible
with the last load from the house being killed as close to being inside the 12 hour mark as
possible.

Also in the planning process it should be considered that product held at the plant even in a
good holding shed or holding area will continue to lose weight at a rate of .25% or more of
body weight per hour from natural shrink. Part of the logistical planning should include
minimizing this holding time.

It is important to refer to local legislation for feed withdrawal restrictions.

Preparation
Regardless of method of catch or
type of containers used there are
some common general operating
procedures that should be followed.

• Birds should be carefully placed
in clean crates or modules to
a density that complies with
manufacturer’s recommendations.
These densities should be reduced
in summer months.

• Minimize light intensity reduce bird
activity. Light in the house should
be only enough to see to do the
job. If dimming is not feasible, the
use of blue or green lights will calm
birds and reduce activity.

• When possible schedule catching
at night to reduce bird activity.

104

The drinking system must remain down until the start of catch.
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• When catching during the day it is recommended to utilize curtains and other methods to
keep the houses as dark as possible. In cases where light cannot be restricted migration
fences and gates must be used to restrict bird crowding. Coops can be used with great
effect by building pens from the coops to restrict bird movement. Calm birds facilitate better
ventilation, reduce bird stress and diminish the risk of piling.

• The use of a catching tunnel should be used during day time catching where possible.

• Reduce as much as possible pre catch activity. Make sure all feeders and water are rolled
up. Make sure any unnecessary equipment or items that might interfere are out of the
house.
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• Make sure the proper number of head per coop or module compartment is communicated
to the catching crew. This number is determined by container type, bird size and seasonal
conditions.

• If there is time between loads, turn up the lights, replace the water and gently walk through
the birds.

Preparation for catching
Welfare considerations should be of utmost importance during catching. Special care should
be given to minimize bruising and downgrades. The stockman should be present during the
catching operation to ensure that the correct procedures are followed.

Possible causes of downgrades in the processing plant
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Causes Scratching Bruising Broken limbs Blisters-
hock/breast

Too high stocking density ● ● ● ●

Feeding system break down ●

Incorrect lighting program ●

High light intensity ●

Aggressive movement by
stockman ● ● ●

Poor feathering ● ●

Aggressive catching ● ● ●

Poor litter ●

Incorrect nutrition ● ● ●

Plucking machines ●

Ventilation ● ●

Drinker management ●
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Monitoring bruising color can give an indication of when it happened and how to cure
the problem.

Machine Catching
As with all technology, machine catching equipment is being improved every year.

Machine catching is a viable option to manual catching in areas where labor is not available
or other factors make manual catching not an attractive option.

With machine catching it is important to implement a good preventative maintenance
program. Maintenance and repair cost need to be considered when implementing a machine
catching program.
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Color of bruise Age of bruise

Red 2 minutes

Dark red and purple 12 hours

Light green and purple 36 hours

Yellow green and orange 48 hours

Yellow orange 72 hours

Slight yellow 96 hours

Black and blue 120 hours
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Manual Catching
The two most common methods of manual catching are by the feet or by the back. With both
machine and manual catching, crew training is essential to ensure correct bird handling with
minimal damage.

The vast majority of companies catch by the feet. The following handling limits need to be
enforced:

• Grip only the shank to limit drum bruising.

• Handling limits - depends on bird size and crate/module design:
• No more than 3 large birds per hand - >2.6 kg (5.75 lb).

• Smaller birds – up to 6 birds per hand.

• Limit handling birds more than once – do not pass birds between catchers.

• Back catching is limited to 2 birds – common practice when coops are used. This limits
wing damage.
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10. Biosecurity and Farm Sanitation

10.1 Biosecurity

Bio-security is the term used to describe an overall strategy or succession of measures
employed to exclude infectious diseases from a production site. Maintaining an effective
biosecurity program, employing good hygiene practices and following a comprehensive
vaccination program are all essential to disease prevention. A comprehensive biosecurity
program involves a sequence of planning, implementing and control. Remember, it is
impossible to sterilize a house or the premises. The key is to reduce pathogens and prevent
their reintroduction.

Outlined below are various key points to a successful biosecurity program:
• Limit non-essential visitors to the farm. Keep a record of all visitors and their previous farm

visits.

• Farm supervisors should visit the youngest flocks at the beginning of the day and working
by age to the oldest flock for the last visit in that day.

• Avoid contact with noncompany poultry, particularly backyard poultry.

• If equipment must come from another farm, it should be thoroughly cleaned and disinfected
before it comes onto the farm.

• Provide wheel dips or wheel spraying facilities at the farm entrance and allow only
necessary vehicles on site.

• Farms should be fenced.

• Keep doors and gates locked at all times.

• Absolutely no other poultry should be kept on the same farm as your poultry unit. Farm
animals other than poultry should be fenced separately and have a different entrance from
the poultry farm enterprise.

• No pet animals should be allowed in or around the poultry housing.

• All farms should have a vermin control plan which includes frequent monitoring of rodent
activity. Adequate supplies of rodent bait must be maintained.

• All houses should be vermin proof.

• The area around the poultry house should be free from vegetation, debris and unused
equipment that could harbor vermin.

• Clean up feed spills as quickly as possible and fix any leaking feed bins or feed pipes.

• Farms should have toilet and hand washing facilities separate from the poultry house.

109COBB



COBB Broiler Management Guide

• Ideally poultry farms should be built away from other poultry farms and away from rivers
and ponds to limit any exposure to wild birds.

• If equipment does need to be brought onto the farm then it should be subjected to
disinfection by Ultra-Violet light in a sanitizing box that has been constructed with suitable
protective sides and bottom.

• Best practice is to have feed delivered to a central bin from outside the farm perimeter
fence and then using dedicated farm vehicles for moving the feed from the central bin to
each house feed bin.

• Provide hand-sanitizing facilities at the entrance to each house.

• Provide well-maintained footbaths at the entrance to each poultry house.

• Footbaths placed outside must have a lid to prevent dilution of disinfectant by rain and
prevent contamination from the environment.

• Clean footwear before using footbath to remove organic material, which could inactivate
the disinfectant.

• The choice of disinfectant for the footbath needs to be one that has a broad spectrum of
activity and be fast acting because of limited contact time.

• Incorporate a boot-change or boot cover system at each entry to the poultry house.

• Single-age broiler farms are highly recommended to reduce the cycling of pathogens
and/or vaccine agents within the farm.

• Birds should be placed from similar age parent flocks of the same vaccination status.

• Depletion of birds should be complete before arrival of new chicks.

• Catching crews should be provided with protective clothing. Equipment such as coops/
crates and forklifts should be washed and disinfected before entry to the farm, especially
if partial depopulation is practiced.

• Absolute minimum downtime of three days must be observed from last disinfection on the
farm to first placement of birds on a farm. Farms reusing litter require a minimum of 14
days downtime. 
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A dedicated changing facility for protective clothing and footwear should be
sited at the farm entrance. Note: Ideally a “shower on and shower off” policy
is regarded as best practice. A timed five minute hot shower using the
necessary sanitizing agents is recommended.
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10.2 Farm Sanitation

The single most important factor in keeping poultry healthy is maintaining good hygiene.
Healthy parents and hygienic hatchery conditions contribute greatly to disease-free chicks.
Good hygiene standards will reduce disease challenge.

Farm sanitation does not just mean the choice of the right disinfectant. The key to farm
sanitation is effective cleaning. Disinfectants will be inactivated by organic material. The
following points are the basic steps for effective farm sanitation. However, these steps are
not applicable when litter is re-used.

Key points of a successful farm sanitation program:
• At the end of each flock remove all the birds from the farm.

• Apply an insecticide. This is best carried out immediately after depopulation and before
the litter and building cool. Heavy insect infestations may require an additional insecticide
application after the disinfection process is complete.

• Maintain the rodent control program after depopulation.

• Remove all unused feed from the feed system, including all bins and augers.

• Carefully consider the health status of the depleted flock before moving the feed to another
flock.

• Clean out all the litter from each house and remove it in covered vehicles.

• Clean all the dust and dirt from the building, paying special attention to less obvious places
such as air inlets, fan boxes and the tops of walls and beams.

• Dry clean any equipment that cannot be washed directly and cover it completely to protect
it from the washing process.
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Drinking systems should be drained and flushed with an approved
disinfectant before flock placement. Ensure that the system is again flushed
with clean water before placement to remove any residue

• If litter is re-used between flocks, all damp or caked litter should be removed and heat
turned on in time to release any built up ammonia and to encourage drying of litter prior
to placement of next batch of chicks.

• Test water annually for mineral levels and microbial quality.
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• Open up any drainage holes and water runoff pathways and wash down all interior
surfaces of the house and fixed equipment with a general detergent through a pressure
washer. If using a foam or gel, allow the recommended soak time to allow the product
adequate time to work. The process should be carried out in a predetermined fashion,
washing from the top to the bottom of the house (ceiling to the floor). If the fans are in the
roof they should be washed before the ceiling.

• In curtain sided houses, special attention should be given to cleaning both the inside and
outside of the curtain.

• The house should be washed from one end to the other (paying special attention to fans
and air inlets) and washed to the end with the best drainage. There should be no standing
water around the poultry house and each farm should have adequate drainage that meets
local legal requirements.

• House control rooms should be carefully cleaned as water may damage electricity control
systems. Power air blowers, vacuums and wiping with a damp cloth (where possible and
with safety in mind), may be helpful in such areas.

• If a water storage or header tank is present, where possible open it and scrub it clean with
a detergent.

• Drain the drinking system and header tank completely before adding cleaning solution.

• Removed equipment should be cleaned first with a detergent (or, if needed, a scale
remover) and then thoroughly disinfected.

• Any equipment or materials such as a fiber chick guard or feeder lids that cannot be
cleaned should not be reused for the next crop and should be safely destroyed.
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It is best, if possible, to circulate the sanitizing solution in your drinking
system. If not, leave it to stand in the drinking system for a minimum of 12
hours before completely flushing the system with clean water.
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• External areas such as gutters, fan boxes, roofs, pathways and concrete areas should be
cleaned and maintained. Remove any washed out litter or organic matter from the farm
compound. Unused and unneeded equipment should be removed from the farm.

• Carry out any equipment or facility repairs at this point and re-plug/fill any drainage holes
opened up prior to washing.

• Outside concrete areas and ends of the house should be washed completely.

• Drying down after washing is advantageous. Heat and/or fans can be used to aid in the
speed of this process.

• Staff areas, canteens, changing areas and offices should also be thoroughly cleaned. All
footwear and clothing should be given a complete washing and disinfection at this point.

• Apply an effective broad-spectrum disinfectant through a pressure washer with a fan jet
nozzle. Thoroughly soak all the interior surfaces and equipment working from top to
bottom. Fan boxes, inlets, support beams and posts require special attention.

• After disinfection, biosecurity controls at house entrances must be reinstated.

• Adequate downtime between flocks will increase the effectiveness of the hygiene program.

• When choosing which disinfection product to use check what environment temperature
the product is effective in working in.

To monitor the effectiveness of the sanitation program, a visual inspection and microbial
culture are suggested. The effectiveness of the sanitation program can be measured using
quantitative laboratory tests. Sterilization of the facilities is not realistic but microbiological
monitoring can confirm that non-desired organisms such as salmonella have been eliminated.
A documented audit including microbiological monitoring and attention to the performance of
subsequent flocks can help to determine the effectiveness and value of the sanitation
program.

Swabbing to monitor cleaning and disinfection: 
The residual bacterial counts or total viable count (TVC), is used to monitor the effectiveness
of the cleaning out process.

No salmonella should be isolated after cleaning out procedure is completed.
A minimum of ten swabs per house should be taken.
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The maximum total viable count in colony forming units per cm² of floor area
should not exceed 1,000 (TVC) and maximum 100 (TVC) for all other
surfaces.
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11. Bird Health

Prevention is by far the most economical and best method of disease control. Disease
prevention is best achieved by the implementation of an effective biosecurity program in
conjunction with appropriate immunization. However, diseases can overcome these
precautions and when they do, it is important to prevent the spread to other flocks/farms.
Caretakers and service personnel should be trained to recognize problems that may be
attributed to disease. These include water and feed consumption patterns, litter conditions,
excessive mortality, bird activity and behavior. Prompt action to address the problem is
essential.

11.1 Vaccination

Parent stock breeders are vaccinated for a number of diseases to effectively pass on maternal
antibodies to broiler chicks. These antibodies serve to protect the chicks during the early
portion of the grow out period. However, these antibodies do not protect the broilers
throughout the entire grow-out period. Therefore, it may be necessary to vaccinate the broilers
either in the hatchery or in the field to prevent certain diseases. The timing of vaccinations
should be based upon the level of expected maternal antibody, the disease in question and
current field challenges.

The success of a broiler vaccination program is contingent upon properly administering the
vaccines. Specific recommendations for vaccine applications should be obtained from vaccine
suppliers, as these supplier recommendations may be different from the following general
guidelines.

1. General vaccine handling procedures
• Ensure that vaccines are stored at the manufacturer’s recommended temperature

(2-8°C/36-46°F).

• Prepare vaccine and stabilizer mixture in clean containers free of any chemicals,
disinfectants, cleaners or organic materials.

• Record vaccine product type, serial number and expiration date on pen charts or some
other permanent flock record.

• Open each vial of vaccine while submerged under the water-stabilizer mixture.
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• Prepare vaccine and stabilizer mixture on a clean surface in clean containers free of any
chemicals, disinfectants, cleaners or organic materials. (Use stabilizer only if called for by
manufacturer of equipment and vaccine for this application method).

• Rinse each vial of vaccine completely.

A. Hatchery vaccination guidelines
• The hatchery has become a very important piece of the health program as many vaccines

are administered either via in-ovo or at day of age and a high number of embryos or chicks
can be easily vaccinated against several diseases. The hatchery is the only place where
in-ovo vaccination can be performed.

• For years, spray vaccinations have been also performed at the hatchery for effective
immunization against Infectious Bronchitis, Newcastle Disease, and Coccidiosis. Make
sure to follow vaccine manufacturer recommendations as to how to achieve the best
immunization possible as recommendation differ among products and manufacturers.

• Broilers that are placed on used litter and/or grown to heavy weights may require
immunization against Marek’s disease at the hatchery. This is done by injecting at least
1500 pfu’s of the HVT vaccine either in-ovo or at day of age.

• HVT-vectored vaccines can also be administered at the hatchery as an aid to prevent
Infectious Laringotracheitis, Newcastle Disease, Infectious Bursal Disease, and Avian
Influenza. It is important to note that HVT-vectored vaccines require the administration of
a full dose so the vector virus and the insert can reach the levels needed for proper
immunization.

B. Field vaccination guidelines
1. Water Vaccination
• Amount of water for vaccination should be calculated based on 90-120 min vaccination

time.

• Vaccinate early in the morning to reduce stress, especially in times of warm weather.

• Avoid using water rich in metallic ions (e.g. iron and copper). Bring in outside water of
better quality if these conditions are known to exist.

• Water pH should be 5.5-6.5. High pH water can taste bitter to the birds and so reduce
water and vaccine intake.

• Ensure rapid uptake of vaccine by depriving the birds of water a maximum of 1 hour before
administration of vaccine begins.
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• Use of a vaccine manufacturer’s approved dye or colored stabilizer may help in
determining when water lines are primed and how many birds have consumed vaccine.

• Turn off chlorinator 48 hours before administering the vaccine.

• Clean water filters 48 hours before vaccination commences to remove any detergent
residues. Clean filters using plain water.

• Turn ultra-violet light off, if used, as this may inactivate the vaccine.

• Vaccination can be performed unevenly if done through a medicator.

• Calculate the needed amount of water by using 30% of the previous day’s total consumed
water. If no water meter is available, use the following calculation: Number of birds in
thousands multiplied by their age in days multiplied by two. This equals the amount of
water in liters needed to vaccinate over a 2-hour period.

• Mix 2.5 g (2 teaspoons) of powdered skimmed milk per liter (1.05 quarts) of water.
Alternatively, commercial stabilizers can be used per manufacturer’s recommendations.

• Prepare skimmed milk solution 20 min. before administering the vaccine to ensure the
skimmed milk powder has neutralized any chlorine present in the water.

• Raise drinker lines.

• Pour the prepared vaccine, stabilizer and color solution into the header tank or storage
tank.

• Prime the lines until the stabilizer or dyed water comes through the far ends of the lines.

• Lower drinker lines and allow birds to consume vaccine, making sure to turn water back
on into the header tank just before the tank runs dry.

• Walk through the birds gently to encourage drinking and uniformity of application.

• Note the vaccine consumption time in the records and any adjustments needed for next
application of similar age birds and equipment to reach the ideal time of 90-120 min.
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Open - Bell drinker system:
• Two people are needed to carry out the vaccination procedure. One person is needed to

mix the vaccine solution and the other person is needed to administer the vaccine.

• Clean each drinker, emptying it of water and litter. Do not use a disinfectant to clean the
drinkers.

• Carefully fill each drinker in a predetermined fashion, making sure not to over fill the drinker
or spill the mixed vaccine solution.

• During vaccination, walk the house to encourage birds along the walls to get closer to the
drinkers. 

Monitoring water vaccination intake:
• Start to monitor after birds receive vaccine.

• Select 100 birds per house and check how many have dyed tongues, beak or crops.

• Divide the house into four parts and check for staining from 25 birds per house division.

• Calculate number of birds on a percentage basis with staining.

• Vaccination is considered successful when 95% of birds show staining.

If anything happens out of the ordinary during or after vaccination, closely monitor
birds and consult your veterinary advisor.
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Percentage of birds with Blue staining Hour after administration of vaccine

75% 1 hour

95% 2 hours
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2. Aerosol/coarse spray vaccination
• Spray vaccination requires careful management. Spray may be lost through evaporation,

settlement and drift before it reaches the birds.

• Vaccination equipment should be serviced as per manufacturer’s recommendations to
ensure correct functioning and dispersion of the correct particle size.

• Spray vaccinating day-old chicks in boxes at the farm requires a specific type of sprayer.
(Consult vaccine manufacturer).

• Check that the vaccination equipment is working properly at least 1 week before
vaccination to allow time for repairs if needed.

• Operators inexperienced with specific house conditions and equipment should practice
using plain water to verify walking pace.

• Use the sprayer for vaccination only. Never put disinfectant or any chemicals such as
insecticides into your sprayer.

118

Vaccinate early morning to reduce stress, especially in times of warm
weather.

COBB

andycraig
Sticky Note
This image is copied from Word - original or improved quality file preferred.



COBB Broiler Management Guide

• Use fresh, cool distilled water.

• Rinse the sprayer with distilled water and dispense a small volume through the unit just
before adding the diluted vaccine.

• A typical coarse spray water volume is 15-30 liters (4-8 gal) per 30,000 birds. (Again refer
to vaccine and equipment manufacturer for specific volumes).

• If using a fine spray the water volume is 1 liter (0.26 gal)/30,000 birds.

• Turn the fans off before spraying commences and dim the lights to reduce stress on the
birds and to allow easy movement through the house for the vaccinator.

• Pen the birds along the outside of the house for coarse water spraying. The distance
between the vaccinator and the side wall must not be more than four meters (13 ft).

• Coarse spray should be about 1 m (3 ft) above bird height.

• Angle the sprayer nozzle down.

• Walk through the birds gently and carefully.

• Leave the fan off for 20 minutes after spraying has finished, provided that the birds are
not being heat stressed and that they are not unattended.

• After vaccination, rinse the sprayer with distilled water and allow it to dry in a clean, dust-
free environment. Take correct care of this valuable equipment.
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12. Record Keeping

Accurate record keeping is essential to monitor the performance and profitability of a flock,
and to enable forecasting, programming and cash flow projections to be made. It also serves
to provide an early warning of potential problems. The daily records should be on display for
each house. In some countries the following data must be made available to the relevant
authorities before the birds are slaughtered.

Daily Records include:
• Mortality and culls by house and sex

• Daily feed consumption per bird

• Daily water consumption per bird

• Water to feed ratio

• Water treatments

• Minimum and maximum daily temperatures

• Minimum and maximum daily humidity

• Number of birds taken for processing

• Management changes

• Type of culls
•  Leg culls
•  Small culls
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Flock Records:
• Feed deliveries (supplier/amount/type/date of consumption)

• Feed sample from each delivery

• Live weight (daily/weekly/daily gain)

• Medication (type/batch/amount/date of administration/date of withdrawal)

• Vaccination (type/batch/amount/date of administration)

• Lighting program

• Litter (type/date of delivery/amount delivered/visual inspection)

• Chick delivery
•  number/date/time/count in boxes
•  truck temperature and humidity
•  internal chick temperature

• Stocking density

• Chick source (hatchery/breed/donor breeder code/chick weight)

• Weights of each load at processing plant

• Downgrades

• Date and time feed withdrawn

• Date and time catching started and finished

• Cleanout (total bacterial counts/visual inspection)

• Post mortem results

• Visitor Book

Annual Records:
• Water (tested at source and at the drinker)
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13. Appendices

Metric Conversions:
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Length:
1 meter (m) 3.281 feet (ft)
1 centimeter (cm) 0.394 inches (“)
Area:
1 sq. meter (m²) 10.76 sq. ft (ft²)
1 sq. centimeter (cm²) 0.155 sq. inch (in²)
Volume:
1 liter (l) 0.22 imperial gallon (IG)
1 liter (l) 0.262 US gallon (gal)
1 cubic meter (m³) 35.31 cubic ft (ft³)
Weight:
1 kilogram (kg) 2.205 pounds (lb)
1 gram (g) 0.035 ounces (oz)
Energy:
1 calorie (cal) 4.184 joules (J)
1 joule (J) 0.735 foot pound
1 joule (J) 0.00095 British thermal unit (BTU)
1 British thermal unit (BTU) 252 calories (cal)
1 British thermal unit (BTU) 0.3 watt per hour (kWh)
Pressure:
1 bar 14.504 pounds per square inch (psi)
1 bar 100,000 Pascals
1 Pascal (Pa) 0.000145 psi
Volume Flow Rate:
1 cubic meter per hour (m³/hour) 0.5886 cubic feet per minute (ft³/min)
1.70m³/h 1 cubic foot per min
Stocking density:
1 square foot per bird (ft²/bird) 10.76 birds per square meter (birds/m²)
1 kilogram per square meter (kg/m²) 0.205 pounds per square foot (lb/ft²)
Temperature:
Celsius to Fahrenheit (°Celsius x 9/5) + 32
Fahrenheit to Celsius (°Fahrenheit - 32) x 5/9
Light:
1 foot-candle (fc) 10.76 lux
1 lux 0.0929 foot-candle
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Feather Sexing Broiler Chicks

Broiler chicks in the feather sexable, slow feather format, can be feather sexed at day old as
illustrated below.

In the non-feather sexable, fast feather format, both males and females will show the same
pattern of feather development illustrated by the diagram below relating to females.

123

A-Primaries
B-Coverts

At hatching all
feathers short
but coverts
extend only ½
to ¾ length
of primaries

After several
hours feathers
longer but 
coverts still ½
to ¾ length
of primaries

1. Spread wing out like a fan.
2. Look at feathers on outer joint - bottom row of feathers are primaries, top row of

feathers are coverts.
3. When the bottom row (primaries) of feathers is longer than the top row (coverts), the

chick is female.
4. When the bottom row (primaries) of feathers is the same length, or shorter than the

top row (coverts), the chick is male.

Coverts and
primaries
extend
same length

Coverts extend
slightly beyond
primaries

Coverts extend
greatly beyond
primaries

FEMALES
Coverts always shorter

than primaries

MALES
Coverts always as long as
or longer than primaries

TOP OF WING
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14. Notes
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