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Along Without Them?
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Introduction

Regulatory, medical and government
officials have stated for decades that antibiotics
should not be fed to farm animals for growth
promotion. While there is still not conclusive
evidence that use of antibiotics for growth
promotion increases drug resistance among
human pathogens, it appearslikely that the use of
antibiotics for growth promotion will be phased
out. Theprospect of raising poultry with no feed
antibiotics has raised concern in the minds of
many growers. In view of this situation, an
experiment was undertaken to determine the
possible performance and economic conse-
guences of raising broilers without antibiotics.

Procedures

group wasnumerically better than theantibiotic
treated group. Thesedataillustratethefact that,
with careful management, feed antibiotics may
not be necessary.

A technical service manager for a
pharmaceutical company visited the farm
during one of the flocks. The company that
employed the manager manufactured the
antibiotic being fed. When asked to identify
which group of animals was receiving feed
antibiotics, themanager could tell no difference
between the birds. Someone remarked, “It
appearsthat wedon’t need thisantibioticat all.”
The manager replied, “In this particular
situation, you may not.”

Four broilers houses (40
X 400" were used in this
study. Two houses received

Table 1. Performance of broilers with and

without antibiotics.

feed with antibiotics while

the remaining two houses

received feed that had no | Treatment | Feed |Livability | Age | Wt [Cost/Lb|Pay/Lb
antibiotics, but did contain _

coccidiostat. Birds were | With

placed at approximately the Antibiotics | 2.13 9382 |53.10 | 5.69 | 14.16 3.77
same density in each house :

and feed treatments were | Without

continued for approximately Antibiotics | 2.09 9452 |5290 | 588 | 13.80 | 4.13

ayear (5 flocks). Data were
then compiled and averaged.

Findings

Production and economic data obtained
from the trial are shown in Table 1. When the
treatments were compared, no statistically
significant difference was found between any of
the variable examined. In fact, the no antibiotic

Poultry Production without Antibiotics
Whether antibiotic usein the production of
food animals causes bacterial resistance in
humans or not, public perception will continue
todrivetheindustry to limit antibiotic use. For
many years the industry has benefited from the
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ANTIBIOTICS - continued from page 1

Froviding new chicks
and poults with the
right temperature,
the qppropriate
amonnt of 1resh air
exchange as well as
clean feed and water
can greatly reduce
susceptivility to
A/seases,

use of antibiotics to promote and maintain flock health and seeing a future without them can be
intimidating. However, with careful thought and planning, producers can minimize the risk of
diseasein their flocks and consequently minimize the need for antibiotics. Minimizing the use of
drugs is not only a more effective way to produce poultry products, but it also promotes good
relations between cautious consumers and food suppliers. The paragraphs that follow focus on
areas where producers can strengthen their production practices to minimize the risk of disease
making the transition to little or no antibiotic use positive.

Biosecurity

Thisword has been used agreat deal in the last few months and with good reason. Limiting
the access people have to your operation is extremely important. There should be no exception to
the rule with particular emphasis on visitors who may have their own poultry. However, itisalso
important to limit the access animal s haveto your operation. Limiting the accessthat rodents, wild
birds, insects and predatory animals such as raccoons and coyotes can be a producer’ s number one
defense against disease invasion. ALWAY S keep poultry houses secure from entry by foreign
animals(thiswould include everything from catsto opossumsto birds) to reducetherisk of disease.

Recently aturkey producer had achronic problem with coronavirus. The producer had made
aconcerted effort to clean up his operation and keep it clean including his dead bird disposal area,
which was a composter. However, the producer decided to set traps around the composter. Over
ashort period of time, the producer trapped numerous coyotes, raccoons, opossums, skunksand rats
at the composter. Following disposal of these wild animals, the farm was thoroughly cleaned, the
composter area was secured and the disease issues went away. All of these wild animals were
probably bringing disease organisms onto the farm and the producer was tracking them into his
houses.

One company used drag swabs to test the floors of poultry barns between flocks and
discovered an increased incidence of Salmonellain one of the barns. It turns out that the producer
had failed to shut the end doors afew days after load-out and skunks had been visiting the house,
tracking in this and maybe other diseases.

Whilewemay al realizethat humanscan carry diseasesfrom on poultry flock to another, wild
animals may be even more of a disease threat because they are often unseen. The bottom line is
don't give potential disease sources an invitation into your facilities.

Providetheright environment

Providing new chicks and poults with the right temperature, the appropriate amount of fresh air
exchange as well as clean feed and water can greatly reduce the bird's susceptibility to diseases.
Chilled or hot birds are almost guaranteed to become sick, particularly if birds are placed in stuffy,
ammoniafilled barns. Making surethelitter isthe right temperature before birds are placed will get
birds eating and drinking quicker aswell asstimulating the devel opment of ahealthy immune system.

Producerswho have achronic problemwith poor performance during thefirst week, might benefit
from taking the time to do a brood area audit. This audit would include examining the following
guestions about the brood area.

* Are there enough heaters? Are there too many hirds per heater?

* |sthere adequate brood space?

« Are hirds brooded for an adequate period of time?

» How many drinkers are present? Are there enough functioning drinkers so that birds have

adequate water?
» What type of drinker is present? Do these drinkers allow young birds to easily access water?
» How isthefeeder system set up? Do birds have accessto feed without |eaving the brooding area?

Write the answers to these questions down on paper and then compare what you are doing to what
producerswith good startsare doing. Thiscomparison could reveal weaknessesin the brood setup
that can be corrected.

An additional action producers could take to get birds off to agood start is to flush the water
linesright before bird placement. Thisprocedurewill minimizetherisk of microbial contamination
that might occur in warm, stagnant water lines. Develop awater sanitation program and stick too

ANTIBIOTICS - continued on next page
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it. It isamazing how good water quality remains even at the end of the lines on farms that have
consistent water sanitation programs. Some top producers will even chlorinate city water,
particularly if they are at the end of the city water distribution line.

Many times producers who struggle with unexplainable poor bird performance have put little
effort into water sanitation programs. It has been eye opening to see how much contamination and
debris can be found in the water systems of these producers. A few dollars spent on daily water
sanitation can save producers lots of production headaches and more than pay for itself in bird
performance. Taketimeto addressthelittle detailsof water sanitation and the rewardswill often be
flocks that return profits.

Good litter management can not be emphasized enough when it comes to bird health. Wet
litter not only can chill birds, but wet litter promotesthe growth of pathogenssuch ask. cali, oocysts
(that cause coccidiosis), Salmonella and other organisms. In addition, wet litter resultsin ammonia
release which can damage abird’ srespiratory tract. Ammonialevelsaslow as25 parts per million
have been found to damage the trachea, eaving the bird much more susceptibl e to diseases such as
bronchitis. A litter moisture level of 15 to 25% isagood target. Controlling litter moisture through
proper ventilation is one of the most critical stepsin maximizing poultry health.

Sanitation

House sanitation should include a plan for cleaning between flockswith litter present aswell
asatotal house clean out plan. Cleaning between flockswith litter present should be donein away
that does not lead to excessive moisturelevelsinthelitter. Many producerslike
to wash down fans, brooders and other equipment with water between flocks.
However, if wet cleaning procedure is used it should be done as quickly as
possible after thelast flock isremoved so that the litter has plenty of timeto dry.
An dternative strategy is to dry clean by using air pressure to blow off
equipment. Dry dust promotes the growth of organisms much lessthan mud or
wet litter does. The more often aproducer canrest afacility or haveatrue down
time of at least 14 days between flocks, the more chance there will be fewer
disease pathogens in the house when the next flock arrives.

For producersthat are completely cleaning their facilities, it isimportant to
get the floor as clean as possible. Field research has shown that the cleaner the
floor the more effective the disinfectant. The more organic matter left, the less
likely disinfectants areto kill bacteria, viruses, yeasts and molds. Field research
has also shown that for maximum pathogen kill floors and facilities should be
allowed to dry completely before new litter is placed in the barn. In addition producers should pay
attention to sanitation of areasjust outsidethe house. Thisisparticularly true of theareajust outside
the load-out door. Many timesthis areacontainsagreat deal of old litter and mud. The new litter
truck must pass through this areawhen delivering aload and may end up tracking pathogens back
into the house.

Summary

Although it is difficult to imagine producing poultry without using antibiotics, with careful
thought and planning, producers can minimize therisk of disease in their flocks and consequently
minimize the need for antibiotics. To minimize disease risks producers should address the
following:

« Biosecurity programs which limit the access of humans and wild animals to facilities.
« Allowing birds to grow and develop healthy immune systems by providing birds with the right
environment and addressing:
- Providing new chicks and poults with the right temperature,
- Providing the appropriate amount of fresh air exchange
- Providing clean and accessible feed
- Providing clean and accessible water
* Proper sanitation procedures between flocks.
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C. Dayton Steelman, Professor
Department of Entomology ¢ University of Arkansas

Biology, |mpact on
Production and Control of
the Northern Fowl Mite

Introduction

TheNorthern Fowl Mite, Ornithonyssus sylviarum (Canestrini and Fanzago), isconsidered to
bethemost common external parasitefound on awidevariety of domesticfowl andwild birds. Mite
populations often reach population levels that cause substantial losses in commercial egg and
broiler-breeder egg production. Large numbers of mites cause poor fertility, anemiaand frequently
death in males. Egg production by hens is reduced from 10 to 20% in most infestations.
Conservative estimates of losses in annual egg production are reported to be in excess of $283
million in the United States. In addition, poultry house workers are often reluctant to perform their
duties inside infested facilities so bird management suffers.

I nfestation

Northern Fowl Mites can be transported between poultry facilitiesin many ways. Wild birds,
rats, miceand infested pulletshaveall beenimplicated in thedissemination of themites. In addition,
personnel moving between poultry facilities, egg crates and flats and vehiclestransporting poultry
are sources that are known to initiate infestations.

Mite populations increase rapidly after a bird has been infested, especially during the colder
monthsand ontheyounger birds (18-22 weeksof age) that havejust been placed inthefacility. Nine
to 10 weeksafter the birdshave becomeinfested, they may support morethan 20,000 mitesper bird.
However, the mite population does not generally become established on the birdsin large numbers
until the birds have become sexually mature. Although the reason is unknown, birds older than 40
weeks usually do not support many mites.

Onfemale birds mitestend to congregatefirst in the vent area, then on thetail, back and legs.
Mites are more scattered on the male birds. Asthe mitesincrease in numbers the feathers become
soiled from the presence of mite eggs, cast skins, dried blood, and mite excrement. The resulting
soiling of the feathers in the vent area causes the characteristic blackened feathers indicative of
large numbers of Northern Fowl Mites.

Impact of Infestation

The impact of northern fowl mite infestation is as follows:

1. In many instances scabs may form in the vent area preventing copulation in broiler-breeders.

2. Death dueto the actual anemiacaused by continued blood lossisrare. However, birdswith heavy
infestations of 50,000 mites per bird can loose 6% of their blood on adaily basis. For each 1,000
mites thereis a 1-ml of blood loss per day.

3. A 10-20% reduction in egg production by Broiler-breeder hensis common.

4. Caged-layers generally experience up to 15% reduction in egg production.

5. There is decreased feed consumption by infested birds.

6. Feed conversion is generally poorer in infested birds.

7. Roosters generally experience lower body weight and decreased seminal fluid volume.
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LifeCycle

The Northern Fowl Mite completesits entire life cycle on the bird host. However, mites can
survive off the host for 2 to 3 weeks under suitable conditions. The mite passes through 5 stages
during itslife cycle. Oneto 2 days after laying, amite egg will hatch into asix-legged larvacalled
aprotonymph. The protonymph or larval stage devel opsto maturity in 8-9 hoursand then moltsinto
ablood-feeding nymph. Theblood-feeding nymph fully maturesin 1to 2 daysand moltsagain. The
second stage nymph is called a deutonymph which, like the larva, do not feed before molting into
an 8-legged adult miteinlessthan 1 day. Theentirelife cycle can be completed within aweek under
favorable conditions.

Mite Detection and M onitoring

A mite-monitoring program isessential and allows early detection when theinitial infestation
isat alow level allowing effective and economical control procedures. The early detection of mites
is extremely important. For example early detection of the mitesin a caged-layer egg production
system can allow successful control without the necessity of treating the entire facility. In the
broiler-breeder production system themonitoring system should consist of 10 malesand 10 females
being picked up while walking through the facility and examined. In caged-layer production
systems, 10 hens should be examined at random in each cage row in the entire facility. Bird
monitoring should be conducted weekly throughout the production cycle.

When the bird is examined, the vent area should be observed with a bright light, and the
feathers should be parted to reveal the mites. Single caged birds often have more mites than those
caged in groups and because of bird-linevariation in susceptibility. Onebird may havemiteswhile
itscage matesor birdsin neighboring cages have no mites. Thefollowing rating scaleisan effective
way to estimate the level of northern fowl mite infestation levels:

Infestation Estimated Number of Mites
Rating on the Entire Birds

o

No mites observed
1-2
39
10-31
32-99
100-300
301-999
1000-3000
3001-9999
10000-32000
>32,000

1
2
3
4
5
6
7
8
9

=Y
o

An average of 5 or more mites observed on the vent area out of all the birds examined generally
indicates the need for treatment procedures.

The decision to treat involves consideration of the flock age, time of year, and distribution of
theinfestation withinthefacility. Asstated above, because of older birdssupporting lower numbers
of mites, it is not usually economical to treat these birds. High numbers of Northern Fowl Mites
generaly build up in young flocks. Mite infestations can increase to extremely high numbersin
either cool or warm months. In caged-layer facilitiestheinfestation may be restricted to one part of
the house and may not spread, but the infested area must be monitored closely. In broiler-breeder
production facilities the detection of mites generally means the entire flock must be treated.

It is highly recommended that all birds and transportation equipment be carefully examined
for Northern Fowl Mites prior to movement of the birds to the egg production facilities.

AVIAN Advice  Fall 2002  \ol. 4, No. 3

MITE - continued on page 6
5



MITES- continued from page 5

Control Procedures

At the present time poultry producers are dependent upon pesti cides to manage popul ations of
the Northern Fowl Mite. In caged-layer operationsdirect pesticide applicationsare madeto thevent
region of the henswith sufficient pressure (minimum 100 to 125 psi) to penetrate the feathers. The
spray should bedirected upwardsfrom beneath the cagesto reach thevent. Sincewater isheld better
by feathersif they are already wet, asplit treatment isrecommended to increase effectiveness of the
treatment. The split treatment method is done by mixing one-half of theinsecticideinthe standard
amount of water for the first application, spray the birds and then mix the other half of the
insecticide in another standard amount of water for the second application. There are also dust
formulations available that are ready to use and may be applied with a hand operated crank duster
or apower blower.

Resistanceto I nsecticides

Although currently unpublished, research conducted in California indicates that Northern
Fowl Mitescollected at over 20 caged-layer farms have devel oped resistance to Sevin, Permethrin,
Rabin and Malathion. In preliminary studies it appears that the mites found on many Arkansas
flocks are also resistant to these insecticides. Researchis currently being conducted in Arkansasto
determine the resistance/susceptibility of the mites infesting broiler-breeders. Il

CURRENT RECOMMENDATIONS:

I nsecticide/Formulation

Application/Rate

Restrictions

Sevin (carbaryl) 5% Dust

No mixing necessary. Dust birds
thoroughly 1 1b/100 birds

Use no more than every four weeks.
Do not contaminate feed, water or
eggs. Wait 7 days after treatment
before slaughter.

Sevin (carbaryl) (50%) 5 Ib of 80% WP/100 gal water. Wait 7 days after treatment
Wettable Powder (WP) 1 gal spray/100 birds. Repeat in before slaughter.
4 weeksiif needed.
Permethrin 5.7% or 11% 1qt. 5.7% or 1 pt 11%/25 gal water. Read label
Emulsifiable Concentrate Apply to vent of birdsat 1 gal spray/
(EC) 100 birds
Permethrin 40% EC 1-4 02/3.75 gal water, apply to 1,500 Read label
birdsat 1 gal spray per 100 birds
Malathion 4 or 5% Dust No mixing, use directly to dust birds Read label
thoroughly at 1 1b/100 birds
Malathion 0.5% Spray 6 1/2 pt. of 57% EC or 16 |b of 25% Read label
WP in 100 gal water. Apply at 1
gal/100 birds
Rabon 50% WP 8 Ib of 50% WP/100 gal water. Apply Do not repeat moer often than
at 1 gal/100 birds 14 days. Spray birds lightly.
RaVap EC Mix 1 gal RaVap/50 gal water. Apply | Do not repeat more often than
at 1 gal/100 birds every 14 days.
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The Campaign for Quality
Drinking Water Continues

Introduction

Public concern over the use of antibiotics in feed animals has forced the poultry industry to
limit the use of antibioticsin poultry production. Some companieshave even reduced usage of other
feed additives such as copper sulfate in an effort to reduce proventriculitis (gizzard erosion) and
feed costs. Astheuseof antibioticsdecreasesindaily production, theemphasison ahealthy rearing
environment for optimum bird performance will increase. One critical aspect of a healthy
environment is high quality drinking water. Water comprises 70 % of the bird’s body and it is
essential for virtually every bodily function.

Nature designed the chicken and turkey to swallow whole seeds and bugs. Swallowed
materials collect in the crop where they become softened by water before moving into the
proventriculus or true stomach and on to the gizzard to begin the grinding process. When seedsare
whole the outside protective coating prevents it from being attacked by bacteria so that a limited
number of bacteriawould develop within the crop. However, most feed today isground and easily
digested by both bird and microbes. Thus, feed can encourage bacterial, mold or yeast growthinthe
crop, particularly if the water supply is contaminated. This extra microbial growth may reduce
performance and could increase contamination rates. This is just one of many reasons why a
producer should continuously strive for good water quality.

Water Quality Problems—More Common than You Think.

As the modern broiler has been bred for more and more efficiency in growth and feed
conversion, birds have become less and less tolerant of stressors. What might have had no impact
on hirds fifteen years ago could be devastating for the bird of today. The industry’s evolution
towardsenclosed water systems might result in afal se sense of security bout the quality of drinking
water over thelife of production facilities. Thereality isthat when birds activate nipples there can
be somebackflow of water inthe compartment abovethenipple. Water inthe backflow may contain
whatever infection or contaminant the birdsdrinking have, including bacteriaand viruses. To make
mattersworse, any lossin pressurein the water system can result in water recircul ating back asfar
asthewell or municipal water line. If thishappens, contamination can exist not only inthedrinkers,
but also throughout the entire system. If no action istaken to maintain adequate levels of sanitizer
in the water supply then over time, given the warm stable environment of the water system, afilm
of bacteriacan build up where harmful pathogens can survivefor daysif not months. Bordetella has
beenisolated (which causesturkey coryza) from theinside of nipple drinkers and from the rubber
seal in the water line regulator in houses from Bordetella positive turkey flocks.

Recent Field Findings
* Bacterial contamination in closed water lines

Y ears of testing and numerous water quality evaluationsfor poultry producers have produced
surprising results. Regularly we have found high levels of aerobic (meaning oxygen requiring)
bacteria in closed water lines. Up to a million bacteria per milliliter (ml) have been found in
contaminated water, when acceptable levelsare 100 bacteria/ml.  While performance may or may
not be poor on farms with this level of bacteria, the situation makes the water system a potential
disaster becauseif aharmful organism doesget in, there are now so many hiding placesinthewater
system that drastic sanitation measures will be required to get rid of the problem. Remember
organisms such as E. coli can multiply into trillionsin only afew hours given the right conditions.

WATER - continued on page 8
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MITES- continued from page 5

e Contamination in Well or Municipal Water

Extensivetesting has shown that many water sources such aswellsor municipal suppliesat the
farm are contaminated with bacteria. This finding further stresses the need to have back flow
protectorsto prevent pulling water from poultry houses back into clean systems. Should awell turn
out to be contaminated, the best solution is shock chlorination between flocks. I nstructions on how
to accomplish this are listed at the end of this article. It is important to note that drinker
manufacturersdo not recommend running high level s of bleach through drinker linesbecauseit can
be damaging to the equipment. Therefore, a shock chlorinated well should not be flushed through
the poultry house. Instead, after the well has been cleaned, follow up with line sanitation using an
approved cleaner and disinfectant. Bacteriatests conducted on contaminated wellsthat have been
properly shock chlorinated have shown a dramatic reduction in bacterial count.

e Mineral Build-Up

Minerals such asiron tend to build up in water lines. Thisis particularly true in drinker lines
that have never been flushed properly. This has been documented by measuring mineral levels at
the source (thewell or medication room) and then at the end of thedrinker line. Sincemineral build
up (sediment) provides harmful organisms with food and a place to hide, prevention of mineral
sediment alone is an adequate reason for high pressure flushing. However, many producers may
not have the proper regulator bypass flush systems or water pressure to get agood flush. Producers
who have drain lines that run up into the ceiling before exiting the house may not have adequate
pressure to achieve astrong flushing actionin theline. 1t might on occasion help with flushing to
drop these drain lines onto the floor and let the water run out adoor. Certainly it isworthwhileto
check with the manufacturer of your water system to determineiif it is designed properly for high
pressure flushing.

« Coping with High Sodium and Chloride Content

Producers who have high sodium and chloride (salt) levels in the water seem to minimize
flushing in their birds when water sanitation is excellent. Producers with high salt levels and poor
sanitation almost always suffer from poor flock performance. Since there are no economical
solutionsfor high salt content inthe water, everything aproducer can do to minimizeitsimpact can
only benefit bird performance.

* Too Much Sanitizer

Not only is a water sanitation program important, but also the proper use of sanitizers is
essential. Recently wetested the water on apoultry farm that had suffered poor performance flock
after flock. The birds not only did not grow and convert well, but also had pasty coloring. A test
on water taken at the end of the line revealed a chloride level of over 600 parts per million (ppm).
It turns out that the producer had improvised chlorination utilizing a system that had not been
designed for delivering thissanitizer. After the equi pment was disconnected thetotal water chloride
levels dropped to less that 7 ppm and flock performance improved.

* Testing for Water Problems

If aproducer suspects that awater supply might be the cause of chronic flock problems such
as feed passage, poor weight gains or poor feed conversion, then it isimportant to have the water
tested for both minerals and bacteria. The Center of Excellence for Poultry Science is currently
equipped to conduct pH and mineral testing (with the exception of nitrates and sulfate), aswell as
aerobic bacteriacountsfor asmall fee. The contact number is479-575-3250 for more information
about water testing.

A Procedurefor Shock Chlorinating Wells!

For shock chlorination, the god is to achieve 200 parts per million (ppm) chlorine in the
system. Remove any activated carbon filters that might bein the system to prevent filter damage.
Household bleach can be used for shock chlorination. Approximately 3 pints per 100 gallonswill
givea200 ppmsolution. Caution should be used when handling chlorine compoundsand minimize
human exposure to chlorine fumes in confined areas such as well houses.

WATER - continued on next page
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STEPSFOR SHOCK CHLORINATING WELLS:*

Step 1. Determinethe depth of water inthewell. It might be necessary to contact the company that
drilled the well to get an exact well depth and water level.

Step 2. Determinethevolume of water inthewell. Measuretheinside diameter of thewell and then
refer to Table 1 to determine gallons per foot of water depth.

Table 1: Volume of water contained per foot of well depth

Well casing diameter Water volume
(Inches) (Gallons/foot of water depth)

4 0.65

6 147

8 261

10 4.08

12 5.88

18 13.22
24 235
30 36.72
36 52.87

Step 3. Estimate the volume of water in the distribution system and then cal cul ate the total amount
of water in the system. Planfor at least 50 gallonsin the pipelines and also calculate how much is
in hot water heaters, holding tanks etc.

Step 4. Determine the amount of chlorine product required for a 200 ppm solution for al of the
water in the system.

Step 6. Pour the chlorine mixture into the well and distribution system. Dissolve the amount of
chlorine solution needed into aclean 5 gallon plastic bucket and then slowly poor thisinto the well
but splash it onto the well casing when possible. It is recommended that a hose be attached to a
nearby water hydrant and this be allowed to drain back into the well. Thiswill help mix the bleach
withthewell water. Oncethe solution hasbeen placed in thewell, then turn on hydrantsand let run
until a strong bleach smell is observed. Turn off hydrants and let bleach stand in system for 2-3
hours or overnight if possible.

Step 7. Flush the system to removethechlorine. Theentire system must beemptied of chlorineand
thoroughly flushed. Do not put the chlorinated water into a septic system. Drain the water where
it will have a minimal impact on vegetation and animals.

References
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Egg Shell Mottling and
Hatchability

Hatchability Problems

Hatching egg quality parameters have become increasingly important as commercial broiler
breeder producers attempt to maximize hatchability. The egg pack can be easily monitored and
growers held responsible for sending too many poor quality eggs to the hatchery. However, even
good quality eggs can be mishandled. When care is not taken the incidence of otherwise good
hatching eggs sent to the hatchery in the form of upside-down, or filth covered eggs, which may
cause contamination, or even slab sided eggs, will also reduce hatchability.

When troubl eshooting hatchability problems, traditionally producers have placed the blamein
one of three areas, fertility, hatchery (incubation) conditions, or egg handling. Obviously most of
the attention is usually turned to the malesin the breeder house and overall flock fertility. Thisis
normal considering that the majority of actual hatchability related problems are directly related to
poor fertility. Additionally, poor fertility iscorrelated withincreased early embryo mortality which
results reduced hatchability. A second area often responsible for poor hatchability can be directly
linked to actual hatchery or incubation conditions. Even with the modern technology available
today, hatchery equipment can, and does, wear out and malfunction over time. Equipment
maintenance is often more than a full time job when trying to manage a hatchery for optimum
production. A third areaoften responsiblefor reductionsin hatchability isegg handling conditions
and procedures. Whileit isobviousthat we have much to learn in thisareaand that our ‘tried and
