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Foreword

In my veterinary practice | work with many poulfanciers and backyard poultry farmers. | am oftgked what
books | could recommend to help them learn betsmagement and gain a better understanding of seasks that
may affect their birds. | have been unable to tledpn much with their requests, as most of the temtavian
diseases are written for veterinarians, of limitedfulness to the layperson. Very few books aréadla for the
fancier, and those that | have seen are generalbmplete and not particularly accurate.

Therefore, | am delighted to see this publicatieimtp made available to the poultry fancier. Gailri@aow has covered
the topic of small-flock poultry health managemestty completely and competently. The informatioprssented
accurately and in enough detail to give the fareierl understanding of the diseases, their prigmeand treatments.
Yet this is done in an easily understood manneutyir careful attention to definitions and

explanations. It is not an easy task to conveerific information that veterinarians study folaye to understand into
useful, management-bottom-line information for dwerage back-yard poultry grower. | believe Ms.

Damerow has accomplished this in her book.

Ms. Damerow has also presented her informatiorguite accessible format for the fancier. She nbt o

describes each disorder as a distinct entity, wtdchbe looked up by the fancier who has just vedea

diagnosis and wants to learn more about the diskasshe also has provided a section arrangetirigat signs. The
fancier, seeing certain clinical signs in the floc&n go to the book and look up what the poss#ulises are. Both of
these approaches will have their usefulness fdiatinger.

Prevention of disease through good managemengests when raising poultry, especially small Roof

poultry, which are often not vaccinated for manyhef diseases that commercial poultry are, whitdndfavel to and
from shows, and which are maintained in multi-ag@lities. Also, the generally low monetary valde o

individual birds makes costs of diagnosis andtneats impractical in many cases. Having a book asdahis which
outlines good disease prevention strategies, dawdisease management strategies should probtaus is a valuable
asset to the poultry fancier.

| believe the best use of this book is to realdrdugh for the disease prevention management iafttmmwhether you
are having disease problems in your birds or ngblément whatever management practices you are not
already using. Then keep the book handy as a neeliéyou see a problem pop up in your flock.

JEANNE SMITH, D.V.M.
AVIAN HEALTH SERVICES
3220 QUAIL DRIVE, PLACERVILLE, CA 95667



Introduction

This book was born out of years of frustrationryfintg to deal with chicken diseases and not bebig t find a
clearly understandable, in-depth source of inforomatBBooks that are easy to understand are usnallgomplete
often failing to contain the very information neddrost. On the other hand, comprehensive bookky nauake
sense to the non-specialist. Making matters wansst printed information is geared toward operatbitarge
commercial flocks, who deal with quite a differeet of problems from those experienced by smatkflmwvners.

Since | couldn't find the book | needed, after gasrexperience raising chickens | decided to vitritéve tried to
include all the information necessary to keep aldioak healthy, while avoiding technical detailsat have no
practical application (do yoeally need to know which bacteria are gramnegative rystdaning, and non-motile?

| can't promise to have described every conceivpfmblem your chickens might experience, but l'geeted all the
common problems and many less common ones yd&éllylnever see but will surely be interested impne of them
turns up in your flock.

Years ago, when | was secretary of the PacifictBoBteeders Association and was responsible ftimguout
the organization's newsletter, | was accused ofrdoo much emphasis on diseases. Complainemsofed that
chicken-keepers (especially novices) might getdba that raising chickens involves a constantdoadth
diseases.

Those complaints haunted me as | wrote this bankwssh to make clear that my aim is not to disege you from
keeping chickens. It is, rather, to help you fimee your management practices so you can avoidsgiseand to
increase your disease awareness S0 you can reea@giproblem that might occur and take actionredfte problem
gets out of hand.

How you approach injury or disease in your flockel®s a great deal on your purpose in keeping @hssckvhether it
is to enjoy healthful meat and eggs, to have funvgtg your birds, or to make money selling homegrameat or

eggs. This book provides information pertainingltahree situations. It isot for the commercial grower who takes an
impersonal view of individual birds, them and thsrénduces stress and disease, who medicates théma max,

and who breeds for ever-greater growth or prodociiahe expense of disease resistance. (Diseasss primarily

in

commercial flocks are described who crowds here/gver, so you can watch out for them if you livaimajor
poultry-producing area.)

| wish to thank Randy Holliman of Hoechst-RoussgitiA/et Company in Murfreesboro, Tennessee, fopihglme
learn how to do a home fecal test; L. Dwight Schizydd.V.M., avian health consultant with Aviconglnn Okemos,
Michigan, for reviewing my chapter on "Diseases Bigbrders” and helping fill in the gaps; Arthur Bickford,
D.V.M,, of the California Veterinary Laboratory Turlock for his thorough review and numerous

helpful suggestions; and Jeanne Smith, D.V.M.,\a&A Health Services in Placerville, Californiar, Fer

technical review and wonderful insights into thelpems of small-flock ownership.



1- Chicken Health

During the past century, most of the serious des#sat once plagued poultry keepers have beewglurander
control. It wasn't that long ago, for example, thatdiscovered viruses and invented vaccines aghies), or that we
first began to understand the life cycles of inkbparasites and were finally able to control them.

While we have been busy learning to control ole&tas®es, new ones have appeared. Some were alweg;stithiee
discovered as technology improved. Others havegubpp out of the blue. Still others have been chbgehe

way modern poultry flocks are managed. So, whithelogy gives us new ways to fight diseasessi glves us new
diseases to fight.

What Is Disease?

Disease is defined as a departure from healthrartades any condition that impairs normal body fioms.
Disease results from a combination of indirect eaugalled "stress") that reduce resistance amttdirauses that
produce the disease.

Direct causes of disease can be divided into twegcaies: infectious and non-infectious. Infectidiseases result
from invasion of the body by another living orgamibacteria, viruses, fungi, protozoa, and a vaonéinternal and
external parasites. Non-infectious diseases argedaoy nutritional problems (deficiency or excessgmical poisons,
traumatic injury, or even excessive stress.



ALLAN DAMERD

Fresh air and sunshine promote good health.

Technically speaking, all infectious diseases amagtic, and all parasitic invasions are infedidsly convention, the
word "parasite” is often used to identify infeasodiseases caused by animal forms, most of wlanhbe seen with
the naked eye (worms, lice, mites, and the like).

The word "infection” is generally reserved for isian by other forms, which all happen to be micopsc
(bacteria, virus, fungi, etc.). The distinction &ks down, however, in the case of protozoa, whiehbath animal
forms and microscopic. (In this book, protozoagmaiped with the other animal forms.)

Regardless of a disease's cause, before you caatiedfy control it, you must know how diseasegyéneral are
introduced and how they spread.
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Microorganisms causing infectious
disease

Reservoirs of Infection

Diseases are introduced from reservoirs of infectitefined as any source or site where a diseasgrta

organism survives or multiplies and from whichandoe transferred to a host in this case, a chickeaservoir of
infection may be animate or inanimate.



Animate or living reservoirs include
Chickens and other domestic poultry
Exotic and cage birds

Wild birds

Wild animals (including rodents)
Livestock

Household pets

Humans

Earthworms, snails, and slugs

Arthropods (fleas, mites, ticks, lice, and mosgestehat bite; sow bugs, crickets, and grasshoppatschickens
eat)

Some disease-causing organisms, such as the aufedironchitis virus, are species specific for ks, meaning
they affect only chickens. Others are shared anddfeyent kinds of poultry, such as the avian reasj which
infects both chickens and turkeys. Some microbefiarmless to one type of fowl but devastatinghes, such
as the Marek'’s disease virus that's common andéssnm turkeys but potentially deadly to chickebsme
microbes, includingalmonellebacteria, infect a wide variety of vertebratedudog humans. A few infectious
organisms spend part of their life cycles livinganthropods that parasitize chickens or that spdesghse to
chickens through their bites.

A chicken may serve as its own reservoir of infattias occurs when a disease is caused by an smgée

chicken normally carries on or in its body. Examspee streptococci aftbhsteurellabacteria, both of which infect a
bird after its resistance has been reduced by sthee cause. Dead chickens, improperly disposecbofalso serve as
reservoirs of infection, if their bodies are peckgdusceptible chickens.

Inanimate reservoirs of infection include:
Feed containing fungi or bacteria
Water, usually stagnant and rich in organic mattewhich bacteria, fungi, or protozoa thrive

Litter, soil, and dust harboring spore-bearing argas that produce disease when they get into ckeh’s tissue,
often through a wound so-called "fomites" artidlest can be contaminated by disease-causing organixamples

of fomites include a crate used for carrying chitkean incubator used for hatching chicks, or adeo in which
chicks are raisedA fomite can be either a reservoir of infectionrerely a vehicle that serves as a means of
spreading infectious organisms from one place twtlzer.



How Diseases Spread
Once a disease has been introduced, it may spi@acbhe chicken to another in two ways:

vertically from an infected hen to her chicks byame of hatching eggs (or, in the case of some esusom an
infected cock through semen fertilizing the eggs);

horizontally from one bird to another through direcindirect contact.

Direct contactoccurs when an infected bird and a susceptibteg®ck, preen, or mate one another. Diseases that
spread through contact with the skin of an infedtied include pox and influenza (caused by viruses)
staphylococcal and streptococcal infections (cabgeapportunistic bacteria). Staph and strep indestalso spread
through direct mucus-to-mucus contact during mating

Indirect contacioccurs by means of a vehicle (sometimes calledexhanical vector”). A vehicle is anything, living

or otherwise, capable of transporting disease-ngusiganisms from one place to another. Like resesof
infection, vehicles can be either animate or inatén
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Animate vehicles include

wild birds, rodents, household pets, and other alsirthat carry infectious organisms on their festhers, or fur (as
distinct from diseased animals that spread infadtimough their saliva, droppings, or urine);

flies and other arthropods that carry disease eir fhet or bodies (as distinct from infected asfiuds that spread
disease by injecting contaminated saliva);

humans who carry disease-causing organisms ondb#hiing, shoes, skin, or hair, including fancietso visit one
another, vaccination crews that travel from placplace, meter readers, electricians, plumbersfesdidelivery
personnel.

Inanimate vehicles include:
shed skin, feathers, droppings, broken eggs, dret debris from infected birds;

feed and drinking water contaminated by body disggs from infected birds, including undrained peddand
streams that run past one flock and then another;

air, which wafts dust, fluff, fine bits of dried apppings, and droplets of respiratory moisture dedeby breathing,
sneezing, or coughing (most airborne infectionsalospread far);

needles that contaminate the blood of susceptifilekens during flockwide vaccination of infecteddasusceptible
birds alike;

used equipment, egg cartons, waterers, feedetsséaxks, tires (of cars, trucks, or wheelbarroasjl, other

fomites to which body discharges containing diseaaesing microbes may cling, to be transportedhiordreds of
miles.

Carriers

Many diseases are spread by carriers. A carrgebigd that does not show symptoms of a diseasdaybors the
organism that causes the disease. Carriers magtibe ar passive. An active carrier once had symgtof the
disease but has since recovered. A passive cagver developed symptoms. Whether active or passiearrier
sheds and spreads disease-causing organisms.

Diseases that produce carriers usually are nothwarting. You can cure a bird of infectious coryfa, instance,
but you have no way of knowing if the bird will lmene a carrier and spread the disease to suscebiitiein the
future.

The older a bird is, the more exposure it has badigease-causing organ- isms, and the more likédyto be a
carrier. Since growing and adult birds carry leva@isnicrobes that chicks and young birds can'tstegirds of
various ages should never be mixed together.



CHART 1-1

Disease

Air-sac disease
Arizonosis
Blackhead
Bluecomb
Campylobacteriosis
Canker
Chlamydiosis
Cholera

Chronic respiratory disease
Erysipelas
Infectious bronchitis
Infectious coryza
Infectious laryngotracheitis
Infectious synovitis
Influenza
Leucocytozoonosis
Listeriosis
Lymphoid leukosis
Marek's disease
Newcastle
Newcastle (exotic)
Parasites
Paratyphoid

Pox

Pullorum

Thrush

Typhoid

Ulcerative enteritis

Diseases Spread by Catrriers

Cause
bacteria
bacteria
protozoa
unknown
bacteria
protozoa
bacteria
bacteria
bacteria
bacteria
virus
bacteria
virus
bacteria
virus
protozoa
bacteria
virus
virus
virus
virus
worms
bacteria
virus
bacteria
fungus
bacteria
bacteria

Incidence
common
rare
rare
rare
common
rare
rare
not common
common
rare
common
common
common
not common
rare
rare
rare
common
common
common
rare
very common
common
common
rare
common
rare
common



Biosecurity

"Biosecurity" is the latest buzzword in the worlflgoultry health.lt means protecting your flock from infectious
diseases and it encompasses any precaution youdagkevent diseases from entering or survivingaar yard.

Different sectors of the poultry industry place émgis on different biosecurity measures. The US®&Aifs all-in, all-
out management, which works fine for commercialler@and layer operations, but not for an ongoing

backyard flock. Manufacturers of pharmaceuticatsypte the use of antibiotics and other drugs asansiof
controlling disease, but the use of drugs for n@thcal purposes has serious drawbacks in commearuial
backyard flocks alike.

No single biosecurity measure provides the perd@siver to preventing disease. Instead, protect ffock with a
well-thought-out program of interrelated precausictmoroughly grounded in old-fashioned common esens

As part of your common sense biosecurity program:
keep a flock history

start with good foundation stock
maintain a closed flock

breed for resistance

medicate only as necessary
provide a sound environment
practice good sanitation

minimize stress

feed a balanced ration

Flock History

A flock history is basically a diary that includasything and everything pertaining to your floctargit the
moment you acquire your first birds, noting theed@tr date of hatch if you purchase by mail, it \vé on the
shipping carton), source, strain (if applicableytaing the seller tells you about the birds' festory, and any
health certificates that come with the birds.

Document your feeding and management practicesiandhanges you make, including vaccinations yue gnd
medications you use. Write things down as you ga@llt may seem like a time-consuming chore, taitilot easier
than trying to reconstruct events later if you ntedlinformation to help trace a health problem.

The "Flock History" chart on page 148 lists additibinformation to include in your flock history.



Foundation Stock

It's difficult to maintain a healthy flock unlesswstart out with healthy stock. The best way t&ensure the birds are
healthy is to purchase locally, so you can seelveneair not they come from a healthful environm&au can then ask
the seller, eye to eye, about the birds' ages aatihhhistory, and you can see for yourself if ahthe seller's birds
have symptoms of diseases that might be carrigépirds you plan to buy.

You'll have the least chance of getting diseasedshf you start with newly hatched chicks. Theaulthe bird, the
more disease problems it has been exposed toulidgopurchase older birds, take time to check thppearance.
Make sure they have glossy plumage, look perkyaatiste, and don't show any signs of stress behavior

Flocks enrolled in the National Poultry ImprovemPrdan (NPIP) are certified to be free of pullorund ayphoid.
Some are also free of mycoplasmosis. (Informatimhaw to obtain the latest NPIP directory is oftene the
appendix.) Unfortunately, you may not find an NRiBmber who has the kind of birds you want.

Don't buy birds if you are not totally satisfiedthviheir background in terms of genetics, managénsamitation, or
health history. Above all, avoid birds from liverdbiauctions, flea markets, wheeler-dealers, tradamsertified
hatcheries, and any other source where birds atgbt together from far-flung flocks.

Closed Hock

Each flock is exposed to a unique set of diseagshrg organisms, so that each develops its owmdisiet of
immunities. Birds from two healthy flocks can tHere give each other diseases for which the othaxse no
defenses.

Once your flock is established, the best way tacheizeases is to keep a closed flock. Keepingsed flock
means avoiding direct or indirect contact with othieds. Complete avoidance isn't always posshlé knowing the
dangers helps keep them to a minimum.

Maintaining a closed flock means you don't:

mix Birds from various sources

Bring in new birds

Return a bird to your property once it's been etsses
visit other flocks

Let owners of other flocks visit yours

Borrow or lend equipment

Hatch eggs from other flocks

Allow wild birds free access to your yard



Excluding Wild Birds
Wild birds are seriously endangered due to thenguttown offorests,
draining of wetlands, and other disturbances tar thatural environment.
Instead of trapping or poisoning wild birds to keepm away from your
flock, cover your run with wire or plastic mesh. ybur chickens are
range fed, so that an overhead cover is impractigalce their feeders
indoors so spilled grain won't attract wild birds.

Unfortunately for biosecurity, visiting other flogks part of the fun of having chickens. If youwsit other flocks, slip
plastic grocery bags over your shoes and tie thdlba around your ankles. When the visit is oves the two bags in
a third bag for disposal. If other flock ownersity®u, ask them to do the same. You may feel $bolvearing plastic
bags on your feet, but you'll feel even more fdolfsyou spread a disease to someone else's bitating a disease
home to your flock.

Trading and showing birds are other fun activitiest breach biosecurity. Although diseases are i@y to be
spread by trading than by showing, occasionallighli contagious disease (most often infectious
laryngotracheitis) does make the show rounds. Tenbihe safe side, isolate any returning show dniridcoming
new bird with two or three sacrificial culls froroyr flock. If your old chickens remain healthy aftdout a month,
chances are good the incoming chicken is not @&ecarr

Breeding for Resistance

Old poultry books make frequent references to "titional vigor." The concept is quite simple:awery flock
some individuals are less affected by diseasesatians. Susceptible birds get sick or die wheroseg to a
disease. Resistant birds (those with "constitutieiger") get mildly sick and recover quickly or lbget ill at all.

Developing your flock's genetic resistance meaasdng only those birds that are less affecteddmade, so you'll
raise more like them. The remainder should be @ulfethis context, cull means kill it does not mgeassing on
your problem birds to someone else.

Some poultry specialists take the position thatlistheak owners should purchase new stock each wpear that
raising chicks from your own breeder flock only miates disease. Quite the contrary will be tiugou take care
to cull sick birds so that your flock gradually eééyps genetic resistance. Fred P. Jeffrey (backgauder, retired
professor of poultry science, and authoCtiicken Diseases)dvocates the rigid culling of all snifflers, dpzws,

feather rufflers, poor eaters, and paleheaded tarde sure they don't reproduce their kind.



Guidelines on Breeding for Resistance
Keep a minimum breeding flock of about fifty birds, you'll have the leeway to cull vigorously atitl s
maintain a viable flock.
Use breeders that are at least two years old, vdfpbses the conventional wisdom that the older the
bird, the more diseases it has been exposed tthamelss healthy it is likely to be. Chicks hatched
from survivors of disease exposure are particulaelyrty and may carry maternal antibodies that give
them further immunity. (Be sure that the diseasmotbe egg-transmitted from survivor-carriers to
their chicks.)
"Progeny test" or evaluate your breeders baselleopdrformance of their offspring. Progeny testing
requires pedigreeing your birds; in other wordsy gaust know exactly which cock and hen produceti eac
chick (for ideas on how to keep track of chickg '&@hick Identification,” page 221). For
progeny testing, Jeffrey suggests this criteribting majority of progeny from a particular matinge for
1Y% years, keep the parents in your breeder flottkeimajority of progeny do not survive that longll the
parentsandthe remaining progeny.
Find indicators or factors known to be relatedusceptibility or resistance to diseases prevatent i
your area. Some indicators can be identified thndalgod typing, a potentially impractical, expersignd
time-consuming practice. Other indicators are nagcessible to the owner of a small flock. For eXamp
resistance to pullorum is associated with a higjen normal body temperature in chicks during thivesir
six days of life.
Give your flock a leg up on resistance by stantuith) a breed or strain that already has some rlatura
resistance to the diseases and parasites thegnedlunter in your area. Leghorns and other ligkedbs,
for example, are more resistant to pullorum thaokRoReds, and other heavy breeds; Rhode Islansl Red
are more resistant to worms than White Leghorns.

Breeding for genetic resistance does have its diden your birds can develop resistance only teadis present in
your yard. If a new disease is introduced, youcl#ns may have no defenses against it. Since dodkn be exposed
to all possible diseases, no flock can be immuradl fwossible diseases. Even if you breed for genesistance, you
must still take care not to introduce new diseases.

Another aspect to breeding for resistance is tiseade-causing organisms are likely to evolve afgnig with your resistat
strain of birds. These evolving new forms of baatand viruses make breeding for resistance a reswding process.



Medication Schedule

Using drugs casually, rather than controlling dseelarough proper management, will only increase pooblems and
your costs. Instead, work out a disease preveptiogram based on the problems prevalent in yoa. are

Vaccinate against serious diseases your flockéito be exposed to, especially epidemic trenmbectious
bronchitis, infectious bursal disease, and Margiksase. Pay attention to your flock and know wiédok for, so if a
problem does occur you'll be ready to treat it prigpand promptly.

Sound Environment

The way you house your chickens influences thatestf health. Poultry housing falls into four lcasategories:
cage confinement common for show birds, pedigreedders, and large, mechanized laying flocks
confinement housing common for broilers, breedsoki$, and floor-managed layers

free range favored for backyard laying flocks aswage-fed or so-called "organic" meat birds

yard and coop preferred for backyard flocks indgtleurbs and other areas where space is limited
Commercial flocks are confined indoors, in cagesrothe floor, for several reasons: lighting carstoietly
controlled, air can be filtered, and diseasesdhaspread by flying insects and wild birds caexsuded. While
confined flocks are protected from some diseases,teade-off they incur other health problemstduack of
sunshine, fresh air, and activity. In additiora ifontagious disease does manage to get in, ddpli&e wildfire.

No matter how you choose to house your chickeres; tieed protection from cold, heat, rain, and wikdound
fence protects them from four-footed predatorspeced yard protects them from flying predatorse Vard or pen
should be free of junk and weeds to discourage amderats.

The single most important feature of any chickendeois ease of cleaning. If cleanup is a hassleywan't do it as
often as you ought. The tighter the constructiba,dasier cleaning is and the fewer cracks andceethere will be
where pathogens and parasites can hide.

Smooth surfaces are easier to clean than rougbroup surfaces. Old-time poultry keepers used taysgrankcase
oil along the bottoms of walls and on wood and aanfleors, to make these surfaces less penetralaldherefore
easier to clean. The practice has the additionargtdge of controlling roundworms, as well as comnmsects, but
it has the disadvantage of creating a fire hazawdaod structures.



Floors
Flooring can be one of four basic types:

A dirt floor is simple and cheap, and it keeps $iobol in warm weather. Its disadvantages areitliaaws heat in
cold weather, does not exclude burrowing rodemis,cannot be effectively cleaned.

A wood floor invariably has cracks that get packeth filth, and most are built too close to the gnd, providing a
shallow air space that invites invasion by rodents.

Droppings boards made of wood battens or welded Wwave the advantage of allowing droppings to tfaibugh
where chickens can't pick in them. Like a wood fflairoppings boards must be placed high enoughstmodrage
rodents.

Concrete, if well finished, is the most expensiyeet of flooring, but requires minimal repair anckeep, is easy to
clean, and discourages rodents.

Floor Space

Crowded conditions get filthy fast, reduce the flofafresh air, and cause stress all inducemendssease. The
minimum floor space requirements, including thasted in the accompanying chart, may need adjudtioesuit
your specific management practices.

Roosts
Since droppings tend to accumulate where chickerchmt night, roosts
should be placed over wooden battens or weldeddragpings boards.
Allow at least 8 inches (20 cm) of roosting spaeelprd. Roosts should
be approximately 2 inches (5 cm) in diameter (b if2c5 cm)] for
bantams) and free of splinters and sharp edgesahatause foot
injuries. To prevent breast blisters and bumblefobtoilers and in
cocks of the heavy breeds, do not allow these Bebwds to roost.

To keep chickens evenly spread over the availgidees use several feeders and waterers and speadatound in
different locations. In extremely cold weather dtinds, provide heat to prevent huddling.

Litter managemetit

When chickens are kept on a flooring other thappirgs boards, use litter to absorb droppings anidtare

expelled by the flock. For chicks, use 3 inche§ ¢fm) or more of clean litter that's absorbent -toxic, free of mold,
and has particles too large to be eaten. For hatdk, litter should be at least 8 inches (20 ce®pd Dry pine shavings
make



CHART 1-2

Minimum Space Requirements

Birds Age Open Housing Confined Housing Caged
sq ft/Bird Birds/sq m sq ft/Bird Birds/sq m sq imB sq cm/Bird
Heavy 17 days - - 0.5 20 (Do not house heavy breeddre)
18 weeks 1.0 10 2.5 4
915* weeks 2.0 5 5.0 2
1520 weeks 3.0 4 7.5 15
21 weeks + 4.0 3 10.0 1
Light 1 dayl week - - 0.5 20 25 160
111 weeks 1.0 10 2.5 4 45 290
1220 weeks 2.0 5 5.0 2 60 390
21 weeks + 3.0 3 7.5 15 75 480
Bantams 1 dayl week - - 0.3 30 20 130
111 weeks 0.6 15 15 7 40 260
1220 weeks 15 7 35 3 55 360
21 weeks + 2.0 5 5.0 2 70 450

*or age of slaughter

excellent litter. Hardwood shavings, on the otherd) should be avoided due to the danger of adipsigi

Remove and replace litter around feeders if it bexsothick with droppings. Remove and replace ntittist around
waterers. Moist litter favors the growth of moldsi¢ch as those causing aspergillosis) and bactéaa groduce
ammonia and other unpleasant gases), and aidsirthieas of viruses, protozoa (such as those caushugidiosis),
and nematodes (worms).

At least once a year, empty your coop, clean odtraplace all the litter, and scrape manure froetialls and
perches. Fall is the best time for this chore,esitguts your flock on clean litter at the stafrtwonter, when bad
weather keeps chickens indoors much of the timengdst the used litter or spread it on a field wiadniekens will
not range for at least one year.

If you use the built-up litter system of managenfartereby litter is only infrequently removed aegplaced), compost
the litter if you plan to introduce a replacemdoti. The heat produced during composting will g®stost
pathogens and parasites.

Ventilation

Fresh air dilutes the population of microbes amiices the buildup of airborne diseases. Good aéotil also
keeps air in motion (without causing drafty coratis) and removes suspended dust and moisture.uwoteinds to be
particularly high in a chicken house because chiske
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Pine shavings make excellent litter to absorb dragsp
and moisture.

breathe rapidly, thereby using more air in proportio their size than any other animal. Anotherangmt benefit of
good ventilation is preventing the buildup of ammadinmes from accumulated droppings.

Providing an adequate flow of fresh air may regaifan to move out stale air and bring in freshiéns are sold
according to how many cubic feet of air they moee minute (cfm). A good rule of thumb is to geta that provides
5 cfm (.03 cubic meters per minute) per bird.

Ammonia Check

High levels of ammonia in the air can reduce femusamption, affecting the growth rate of young
birds and the production of laying hens. Ammonisa g@gsolves in fluid around the eyes, causing
irritation, inflammation, and blindness. Symptonigummonia-induced conjunctivitis are rubbing the ey
with a wing and reluctance to move or go into sghtliHigh levels of ammonia can also damage the
mucous membranes of a bird's respiratory tracwatig bacteria, dust, and viruses to travel doven th
tract to cause disease.

Ammonia that is concentrated enough to cause cotifis or respiratory tract damage is
concentrated enough to be detected by the humae sésmell. To check the ammonia level in your
coop, squat or bend down until your head is 1 (86tcm) above the litter, or about the height of a
chicken's head. Breathe normally for a moment or tiwour eyes, nose, or throat burn, the ammonia
level is too high for your birdsdecrease litter stoie and improve ventilation. Once the condit®n i
corrected, a chicken's cells that were damagedrimania fumes should repair themselves within 2
weeks.



Sanitation

After a period of continuous use, chicken housiagdmes contaminated with disease-causing organighmay
eventually reach infectious levels. Regular cleashogs not eliminate microorganisms, but it doepkbem at bay.
You can remove an estimated 95 percent of contdimmeith a thorough cleaning.

Dry cleaning is not nearly as effective as cleanuity water, and hot water cleans better than ealter.
Detergent (or a 4 percent washing soda solutiode@do the hot water reduces surface tension aipd ke
water penetrate organic matter. In addition, detetggare mildly germicidal.

During cleanup, wear a dust mask and avoid inhgbiogltry dust, which can cause human respiratooplpms.
Methodically follow these steps:

Choose a warm day so facilities will dry quickly.
Suppress dust by lightly misting equipment and svalith water and a bit of detergent.
Remove portable equipment, such as feeders, wateests, and cages.

Remove litter and droppings; compost them or spteath on land where your chickens will not rangedbleast
a year.

Use a broom, brush, or shop vac to remove dusttab@ebs from the ceiling and walls.
Brush, blow, or vacuum dust from fans, vents, andedectrical equipment.

Use a hoe or other scraper to remove manure andidging to the floor, walls, and perches; asg@s you can see
manure or dirt, keep scraping.

Turn off electricity and protect electrical equipmand outlets with watertight covers or duct tape.

Apply detergent or washing soda and hot water syaieally to the ceiling, walls, floor, and washaklquipment
with a brush or fruit-tree sprayer that deliver £8i (pounds per square inch) or 28 kg per sqarrgdod
penetration.

Open doors and windows, and turn on the ventilat#n to air out and dry housing before letting téckens
back in.

Finish the job by removing any debris that has ardated around the yard since your last cleanup.
Disinfection

Thoroughly cleaning a chicken house is more impdrtaan disinfecting it, since many disease-causirganisms
cannot survive long in an environment away fronddior their debris. In addition, the microbes tbatise some
diseases including infectious bursal disease, dmzis, and tuberculosis resist disinfectants. ribésition, in most
cases, should be used only as a way to zap stradgllewing cleanup.



CHART 1-3

Survival Ability of Disease-Causing Organisms

Disease Cause Survival off Birds
Chlamydiosis bacteria hours to days
Cholera bacteria month or more
Coccidiosis protozoa months
Erysipelas bacteria years

Infectious bronchitis virus week or less
Infectious bursal disease virus months
Infectious coryza bacteria hours to days
Infectious laryngotracheitis virus days

Influenza virus days to weeks
Marek's disease virus years
Mycoplasmosis bacteria hours to days
Newcastle disease virus month or less
Pox virus months
Salmonellosis bacteria weeks to months
Tuberculosis bacteria months to years

Disinfection becomes a necessity if you acquiredusguipment or your flock experiences an infectidot all
disinfectants work equally well against all diseaaasing organisms. A veterinarian or poultry phigist can
help you select the appropriate disinfectant fargituation.

Check the date on any disinfectant to be surenibi®utdated. Store the disinfectant in a coat@l&ome
chemicals are quite toxic and should be stored dvwag children, pets, livestock, food, and feeds.avoid a
tragic error, keep disinfectants in their originahtainers with the labels intact.

Dilute a disinfectant according to either direci@m the label or instructions provided by a vepathologist.

Some disinfectants work best in hot water, but sewaporate too quickly in warm or hot water. Newex

different kinds of disinfectant, or you may renttem all ineffective. Before mixing a disinfectavith detergent, lye,
washing soda, or other cleaning product, checkatte for information on compatibility.

Organic matter inhibits penetration by a disinfattand in some cases actually deactivates thafeisant, so
follow the above steps for thorough cleanup befmelying a disinfectant. If surfaces cannot belsoed clean, use
a disinfectant that is not readily deactivated hyanic matter. Take care, though such disinfectargsjuite toxic
and should never be applied with a spray.

Wear goggles to protect your eyes, and avoid ingalisinfectant chemicals. After scraping and Soindp
housing clean, close doors and windows before agptihe disinfectant. Work systematically, startmigh the

ceiling, then the walls, and finally the floor. Aftvard, don't forget to disinfect your shovel, bmpaeake, hoe, and
other clean-up tools. Wait at least 20 minutes teeffimsing equipment and tools to give the disit#gattime to do
its job. To protect your chickens from skin injuagd from respiratory irritation due to inhaled cheats, allow
housing to dry thoroughly, and leave the faciligespty for as long as possible. The safe time betvegplication
and letting your chickens in varies from 4 hour2 ays. Consult the label.



Chemical Disinfectants
Chemical disinfectants include:

Hypochloriteschlorine-based disinfectants such as chlorinechléahich contains 5 percent available chloring) an
swimming pool chlorine (which contains 15 perce@9pmmon brand names are Clorox and Halazone.

Chlorines work best in warm water but evaporatédigpso prepare a fresh solution right before @dorine is
destructive to fabric, leather, metal and someskifdplastic.

lodine, organic mixture of iodine with some other chemical. Comniwand names include Betadine and Isodyne
When the amber color fades, organic iodine is ngéo effective.

Quart quaternary ammonium compound (sometimes alsaeefts as QAC). Quats vary in composition and are
widely available at drugstores, pet shops, feegst@and poultry supply outlets. Common brand nanebsde
Germex and Zephiran. Quats have no strong odee lea stains, and are non-corrosive, non-irritatamgl
relatively non-toxic. They cannot be combined vgittap or detergent and will not work on surfacesdtranot
completely free of soap or detergent.

Phenol another name for carbolic acid, a coal tar desreaind the standard by which all other disinfestante
measured. Common brand names include Lysol ancd@rémylphenol. Most chicken keepers consider plkewool
expensive for use in poultry houses.

Cresolscoal tar product related to phenol and simildbactericidal properties, once found on every fatnes|400 is
one common brand name. Cresylic acid is cresol suigp added.

Quicklime also called "slaked lime" is used primarily fomgayards where the sun does not shine (and whete b
shouldn't be kept, anyway). Quicklime is highly stiz) so keep birds away until the area dries tnginty.



CHART 1-4

Used for:
Eggs
Incubator
Housing
Equipment
Troughs
Drinking Water
Bootbath
Effective against:
Bacteria
Bacterial spores
Fungi
Viruses
Usage level (ppm):
Disinfect
Sanitize
Application:
Water temperature
Effective pH
Deactivated by alkaline water
Deactivated by hard water
Deactivated by organic matter
Apply with brush
Apply with spray
Other Properties:
Toxicity
Residual effect

Odor

Chemical Disinfectants

lodine Quat
yes yes
yes yes
yes yes
yes yes
yes yes
yes no
yes yes
yes most

some no
yes some

some some
100 600
25 200

<110°F (43.5°C)  hot

acid alkaline
yes no

no somewhat
yes somewhat
yes yes
yes yes
low low

no yes
little none

Chlorine Cresol Phenol
yes no yes
yes no yes

no yes yes
yes yes yes
yes no yes
yes no no
no yes yes
yes yes yes
some no no
yes most most
some some some
200 varies varies
50 varies 500

<110°F (43.5°C) hot hot

acid acid acid
yes no no
no no no
yes no no
yes yes  yes
yes no no
low high  high
no yes  yes
strong strong strong



Non-chemical Disinfectants
Not all disinfectants are chemicals. Here's the rundomwreadily available nonchemical disinfectants:

Hot water increases the effectiveness of some chemical disinfectamdshoiling water and live steam are both
effective disinfectants in their own right.

Sanitation Terminology
Products with names ending in "cide" kill the diseaseinglegent named in the first part: a
bactericide Kills bacterial cells, a fungicide kills moldsl d&ungi, a viricide kills or inactivates viruses, a
germicide kills bacteria, but not necessarily their sp@m@ost germicides are also viricides).
Products ending in "stat" retard the growth of the migga named in the first part: a bacteriostat slows the
growth of bacteria, a fungistat slows the growth of moldsiegi, and so forth.
Antiseptic destroys or retards the growth of microoigas
Detergent improves the cleaning action of water, acksvestting agent or surfactant to help water
penetrate the surface of organic matter, and is mildiyigedal
Disinfectant inactivates or kills microorganisms, but not sgaely their spores
Sanitizer reduces microbial contamination to a levesitered safe
Sterilizer destroys all microbes, including bacteria, spdtangi, and viruses

Restinghousing by keeping chickens out for 2 to 4 weeks afeanup helps reduce the microorganism population,
since many cannot live long in the absence of chieken

Drying also reduces the population of microorganisms, but killisigjaificant number of microbes by drying takes a
long time.

Sunlight speeds up drying of portable equipment (such as feedaterers, cages, and nests) and housing that can
be readily opened up to direct rays. Sunlight doepeoetrate deeply, but will destroy microbes on the seurfac
Sunlight and normal soil activity will effectively disexdt a yard or run from which surface organic wastee ha
been removed.

Heat produced by composting will destroy most of the bacteniases, coccidial oocysts, and worm eggs present
in litter. Heap the litter into a pile (but not on a woambfl, or you could start a fire). If the litter is dry, dampt

a little to start fermentation. Let the pile heat up to@tl@25°F (52°C), leave it for 24 hours, then turn thso
outside is on the inside. Let it heat for another 24 hbefsre spreading the litter back out. Composting litter to
destroy its microbes is a good idea, whether the \itiébe reused for chickens or used to fertilize adgaror

field.

Flameis an effective disinfectant, but a hazardous especially around wood structures. It is best resenved
disinfect concrete pads and to sear away feathers stuaket cages, but take care: if you hold a torch to
galvanized wire long enough for the wire to get hot,ghleanizing will be damaged.



Stress Management

Stress encompasses anything that reduces resistanceagediSeme microbes are so strong (or "virulent") tlest th
readily overcome a bird's normal resistance. Margrabies, on the other hand, cause no illness or onlyilnigs,
unless stress lowers the bird's resistance.

Some diseases are themselves stress factors theytagerioos, but they lower a bird's resistance to a more
serious infection. Internal parasites (worms) are a parample of a mild infection that can open the door to
something more serious or that can become seriousnbination with other stress factors.

No matter how much natural resistance a chicken lsagsistance will be reduced to some extent by siB&Ess
cannot be avoided. It is normal in every chicken's Mest chickens are able to adapt, even to times of peak
stress: hatching, reaching maturity, and molting. Additistralsses are caused by the environment (such as
chilling, heating, and excessive humidity) and by routramagement procedures (debeaking, vaccinating, and any
procedure in which birds are handled or herded).

Stress management involves providing clean, dry litter anger, adequate protection from the elements, good
ventilation without draftiness, contamination-free feed water, adequate feed and water space, properamytatid
freedom from crowding. Avoidance of crowding is espicimportant for chicks, since they grow fast and can
quickly outgrow their living quarters. As birds grow, yreevelop immunities through gradual exposure to disease-
causing microbes. Stress due to crowding can causasgisnstead of immunity.

Stress reduction also involves avoiding the indiscriminatenpraper use of medications, as well as avoiding
handling birds at critical times, including when pullets jaist starting to lay, when a flock has recently been
moved or vaccinated, and when the weather is extyeméor cold.

Gentle handling as a stress-reduction measure isimpgtant to chicken health than fancy housing, accordireg
study by W.B. Gross at Virginia Tech. Gently treated$are easier to handle and experience less stresg duri
procedures that require handling. Compared to birdsateagnored or are treated roughly, birds that ardlgen
gently grow to a more uniform size and are more @sigo infections.

Preconditioning is another stress-reduction technique. Weegeu make a management change, precondition
your birds by making the change gradually so that eaphistelatively minor. If, for example, you plan to eag
your pullets for laying, move them at least a week beforeexpect them to start production. If you plan to move
or separate breeders, give them plenty of time to ajukeir new surroundings before the start of breeding
season.



Showing and Stress

Showing causes stress by exposing a bird to unfamiliac@amasing surroundings, strange people, different-
tasting water, and any number of new and potentialijfeining experiences. Excessive showing can be so
stressful that it affects the fertility and hatchabitifyeggs. Hens are more easily stressed by showingctieks.

If you show your chickens, precondition them by coojmiing them prior to the show so they'll get used to being
caged alone and handled frequently. At show time, f&iogg your own feed and water if your chickens didwtthe
feed or water at the show, they won't eat or drink wiledlir stress level will go up, and they'll be more
susceptible to diseases. Some exhibitors add antibartelectrolytes to water during a show, but if a biogégh't like
the taste it won't drink, increasing its stress level.

Stress Behavior

If you're familiar with the way your chickens normadigt, you can readily notice changes caused by stressan
take appropriate action. You may be able to alleviatsttless behavior through a simple management change.
Continuing stress that causes long-term behavioral elsaseyiously reduces a chicken's resistance to disease.
Sometimes the stress behavior itself is a first sighsafase.

Stress behavior falls into three basic categories:
Diarrhea

Labored breathing

Changes in normal behavior or activity patterns

Diarrhea becomes evident as a stress sign when yoa dpiadh suddenly and it reacts by pooping on you.rbBé&a can
also be a sign that there's something wrong withabd 6r water or that your birds are suffering from a

digestive disorder. Labored breathing can be causedowding, panic, high temperatures, and respiratory
distress. Changes in normal behavior or activitylmaitriggered by any number of factors including boredear,
crowding, constant introduction of new birds, frequeighg, insufficient or unpalatable water, uncomfortable
temperatures, and disease.

The study of animal behavior and its relationship to heslttalled "veterinary ethology." For observation
purposes, ethologists divide the behavior of chickenseileteen distinct areas:

Reflex behaviorinvolves any automatic reaction, such as flinching ginghaway from sudden movement. A
frightened chicken, for example, might shake its headh fside to side. A sick chicken reacts more slowlyntha
usual to perceived danger.

Feeding behaviorncludes both the frequency of visiting feed or wataughs and the amount ingested. Under norma
circumstances, a chicken visits feed and water statioexs ahd eats or drinks a little at a time. Stress usuakema
bird eat and drink less, although some diseases indigeste Anomalous feeding behaviors that call for managnt
action include feather picking, cannibalism, drinkingessive amounts of water, eating litter or soil, aatthg eggs.



Rest patternsincluding sleep, are easily disturbed during times @fsstrA classic example is restlessness at
roosting time, caused by anticipation of being bittenxigraal parasites that feed on birds at night.

Exploratory behaviorsatisfies the need to investigate new things in theamment, including new birds. Excess
stress can be induced by the sudden introduction ofteorge bird can't see or doesn't understand (sucleas th
loud noise of machinery operating nearby). Excesstirgss leads to over-reaction, often in the form ghfiness
(the "Chicken Little syndrome"). Flightiness is relativewever, since some breeds naturally tend to be more
flighty than others. Anomalous behavior that may bezaaly sign of disease is loss of interest by a bird in its
surroundings.

Body activityrelates to motion, including moving from place to placeving flapping for the sheer joy of it. A
stressed-out chicken may pace up and down, indicetthgr frustration (as in the case of one cock tryingeto g
away from another) or boredom (in the case of adatpicken).

Grooming activitiesnclude head scratching, preening, mutual groomingdastibathing. If you're not familiar
with dust-bath behavior, the first time you see your a@melaid out in the dirt, you'll surely think they died a
sudden death. Loss of interest in grooming behavidhatdirds take on a scruffy look, is a common eady sf
disease.

Sexual behavioon the part of a cock involves courtship (peckingdgteind, waltzing, and wing fluttering) and
crowing (to establish location and warn off competieotsehavior that's territorial as well as sexual). Sexual
behavior on the part of a hen largely involves crougkwhen a cock puts his foot on her back in preparation f
mating. Hens that are low in the pecking order will cfoas the rooster nears and will be mated more often than
other hens. You can readily identify these subordinaes by the broken or missing feathers on their backs or
sometimes by wounds inflicted by the mounting cock. Sumtinds may be serious enough to require isolatidn an
treatment.

Parental behaviorefers to the relationship between a hen and her ¢huiticee a cock develops no special
relationship with his offspring. A hen protects her chitéads them to feed and water, and communicates with the
(and they with her) through a series of vocalizationsgaeh have a specific meaning. Anomalous parental behavi
includes leaving the nest before the eggs hatch (pebegpsise the hen was bothered by mites), attacking chifeks
they hatch, or abandoning chicks. Some breeds, partictihose best known for their laying abilities, have been
selectively bred not to have the brooding instinct.



Territorialism involves aggressive behavior used in an effortamtain personal and territorial space. Crowding
increases aggression, which increases stress. Sthesgdran the form of so-called "displacement” activity
commonly occurs when one cock of a sparring pair sugdsarts preening or pecking the ground. Anomalous
territorial behavior includes attacking intruders, otherlams, or humans and refusing (or being unable) teemo
due to fear.

Social relationsin a flock of chickens boil down to the peck order. Bitust are low in peck order get chased
away from feeders, don't get enough to eat, and danit gs well or lay as many eggs as others. The more ymrds
have, the more important it is to have several feedetsnaterers, and to spread them around. Stress goghamp
the peck order is disrupted for any reason, such ksesis or the removal or addition of birds. As a resbintls eat
less, grow slowly or lose weight, and lay fewer eggs.

Relationship to marstarts with imprinting, a phenomenon occurring in chiglring their first day of life. By the
time a chick is 3 days old, it starts experiencing feaichvis why you'll never develop the same friendly
relationship with mail-order chicks that you can have wftitks hatched in your incubator. Whether or not your
chickens are imprinted on you, minimize stress by talkingraging softly when you work among them, and by
moving calmly and avoiding abrupt movements.

Balanced Rations

The best way to ensure that your chickens are gettiatpaded ration is to purchase commercially preparet! fee
designed to suit your flock's stage of maturity: chiektst for young and growing birds, layer ration for tedugy
production, and breeder (or gamebird) ration for hatglegg production. The relationship between health and
nutrition is covered in the next chapter.



2 - Health and Nutrition

Health and nutrition interact in many ways. Disease @wtys caused by bacteria, viruses, or other parasites.
Disease can also be caused by a nutritional deficien@y.nttritional deficiency may, in turn, inhibit the body's
immune response, opening the door to infection.

Conversely, an infectious disease may reduce a hpg'stite or inhibit absorption of nutrients from its digestive
system. The resulting nutritional deficiencies may eitledgiydrecovery or further reduce the bird's resistance,
increasing its susceptibility to secondary infection.

Nutrients

Free-ranged flocks are able to forage for naturalcssuof the nutrients their bodies need. Other nutrieats ar
manufactured within their bodies, aided by sunlight. Samatritional deficiencies occur only in chickens cordine
indoors, away from sunlight. Others occur due totireszt formulation or improper storage of preparedi$ee

More than thirty-six nutrients have been identified as begsgntial to chickens. Since no single ingredient
contains all the necessary nutrients, the best ratidodes a combination of ingredients that together satisfy a
chicken's requirements.

Nutritional problems don't always result from deficienciest can be caused by excess. Too much of any
nutrient, or a lack of balance between nutrients,lmjust as devastating as a deficiency, so don't bguic&
to pump your birds full of nutritional supplements.
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eBrranged chickens forage for natural sourcestaents.

Protein

A chicken's body uses protein to produce antibodiesfitjfatt disease. During infection, a bird rapidly loses its
protein stores, causing its protein requirement to gdfupe bird cannot obtain additional protein, its resistan
level drops.

Feathers are 85 percent protein. Protein requirementfdheincrease during the annual molt, when all of dsbird

feathers are replaced with new ones. When your flodidatao molt as indicated by plumage taking on a duk loo
begin tossing a handful of dry cat food into the yardyewéner day, and continue until the molt is over. Usdaxad,
rather than dog food, because cat food contains apnoiin (which is rich in amino acids), while most sif dog
food are top-heavy with grains.

A hard molt where feathers fall rapidly but grow batéwly may indicate animal protein deficiency. Another
indicator is feathers that become brittle and breakyedisthe deficiency is unlikely to be caused by a digtar
problem, look for a disease (recent or current) iyt be inhibiting protein absorption.

General symptoms of protein deficiency are similaréoegal symptoms of infection: decreased appetite, slow
growth in chicks or weight loss in mature birds, decreésgdg, and smaller egg size.

Excess protein in a chicken's diet is converted toagid and deposited as crystals in joints, causing dbat excess us
of meat scraps as a source of protein can also resuitimbalance of phosphorus (described later in thistehap



Vitamins

Vitamins are divided into two groups: fat soluble and waikrtde. The fat soluble vitamins (A, D, E, and K) are
retained in body fat and used as they are neededvdtee soluble vitamins (C and the B complex) are not stoyed
the body, which uses only what it immediately needs apdlsyxany excess in droppings. Water-soluble

vitamins must therefore be replenished more often tasoluble vitamins.

Every known vitamin is needed by chickens in some amdéuthbck's vitamin requirements are interrelated with
and must be balanced against other nutritional compopssttsn, minerals, and energy. Of all the nutrients,
chickens are most likely to be deficient in vitamins Aabd B2 (riboflavin).

Caged birds are more prone to vitamin deficiencies than-feosed birds, since the latter pick up some of the
vitamins they need from litter. Similarly, housed chickeme more prone to deficiencies than free-ranged flocks
since the latter enjoy a more diverse diet.

Stress, including disease-induced stress, increaseldbes ef a vitamin deficiency. Heat stress causes hiréat less
and worsens a deficiency. A vitamin supplement will giearychickens' immune systems a boost during times of
stress, such as when their bodies are battling a disgaen the weather is unpleasant, during a moverdahd after
a show, and during breeding season. Chicks will gabaifgood start if you give them a vitamin

supplement during their first 3 weeks of life.

Fat-Soluble Vitamins

Vitamin Ais needed for vision, growth, and bone developmeist.cilled the "anti-infection" vitamin because it helps
maintain the immune system. It also aids disease residtgmaying a role in maintaining the linings of the digesti
reproductive, and respiratory tracts.

Vitamin A deficiency is unlikely to result from improper diéut may be caused by a health condition that
interferes with nutrient absorption, such as coccidiosisorm infestation.

If a chicken misses the mark when pecking, suspemtg@gesight due to vitamin A deficiency. An increase in
blood spots in eggs may be another sign, since therdanbwitamin A needed to minimize blood spots is higher
than the amount needed to keep a laying hen healthy.

Vitamin A deficiency can cause nutritional roup which pretirespiratory symptoms similar to those of

infectious bronchitis or infectious coryza; it can also caliseipper digestive tract to develop blisters resembling
those of fowl pox. The damage caused to linings otigper digestive and respiratory tracts can open the door t
bacterial or viral invasion. Deficiency increases the sgvef respiratory infections such as bronchitis ahtbaic
respiratory disease, and increases a chicken's sudldgpblparasites such as coccidia.

Cod liver oil mixed into mash at the rate of 2 percent isagource of vitamin A. Take care not to go overbtzod
much vitamin A is toxic to chickens.



Vitamin- D is necessary for the absorption of calcium to makegtbones, beaks, claws, and eggshells. A bird's
body synthesizes vitamin D from sunshine, making defigiemare likely in caged or housed chickens than in
penned or range-fed flocks. Deficiency can also ocrahickens fed rations intended for other livestoaice
chickens need vitamin D3 while most other stock reguitamin D2.

A typical sign of vitamin D deficiency is a continuingcte of normal egg production followed by the appeae of
thin-and soft-shelled eggs followed by a drop in pobida followed by a return to normal production. A
deficient hen may have weak legs right before stedayegg, causing her to squat in a penguin-likestdf the
deficiency is not corrected, her beak, claws, antiwildoecome soft and her eggs will be small witluced
hatchability. Deficiency can be easily corrected thgiag cod liver oil to mash at the rate of 2 percerity

adding vitamin AD&E powder to drinking water thrémés a week.

A chicken's need for vitamin D is intimately tied with needs for the minerals calcium and phosphorus. A
deficiency in any of these three nutrients can resulickets (in young birds) or cage fatigue (in oldénds). A
deficiency may also cause egg eating.

Excess vitamin D causes kidney damage. One sign aftat vitamin D in a hen's diet is calcium "pimples!’
eggshells that, when scraped off, leave little hiolése shell.

Vitamin E is necessary for normal reproduction and for r@scst toEscherichia colinfection (colibacillosis).
Wheat germ oil is a good source if used fresh viteenim fortified rations degenerates rapidly, especiatien
temperature and humidity are high. Deficiency is mé&styito occur in confined young birds fed a diet'thiaigh
in soy bean oil or cod liver oil and in birds fed eas containing rancid fats. Deficiency in chicks caultan
encephalomalacia, exudative diathesis, or white musclesdisBaficiency in cocks can cause loss of fertility.

Vitamin K is necessary for normal blood clotting. Signs dictkency are profuse bleeding from slight wounds and
internal bleeding (under the skin or into the body cavititamin K may trigger infectious anemia, especially in
chicks treated for extended periods with the cocdidiaulfaquinoxaline. Alfalfa leaves are a good sewf

vitamin K.



Water-Soluble Vitamins

Vitamin B is actually a whole group of unrelated substances evhases change so often it's hard to keep up.
Vitamin B deficiency was not an issue in the days wheckens roamed pastures, freely picking in cow pattids an
horse apples. Health problems occurred when brestigted to specialize and began penning their chickettsode
early days, poultry keepers kept their flocks healthyolsging them fresh horse or cow manure, but no ong g

it worked until 1948, when researchers discoverediamure contains vitamin B12. This B

vitamin is unique among nutrients in being found alneaslusively in animal products.

Today, deficiency is not a problem where poultry keepesge returned to the practice of letting chickens rith w
other livestock. Chickens raised on

CHART 2-1
Vitamin Benefits and Sources

Vitamin Source Benefit

A cod liver oil AD&E powder vision, growth, bone developrmeaesistance to
diseases & parasites
growth & hatchability

B complex

whole cereal grains
Thiamin (B1)

lea reens, grass, milk,
Riboflavin (B2) ye;gtg J

L many sources
Pyridoxine (B6)

S _ meat protein, whole grain
Nicotinic acid
(niacin)
_ _ many sources
Pantothenic acid

brewer's yeast, leafy greens,

Biotin (H) molasses
_ many sources
Inositol
_ yeast, many sources
Para-amino-
benzoic acid
_ many sources
Choline
) ) green leaves
Folic acid
(folacin)
meat protein
B12
ascorbic acid stress reduction
D cod liver oil AD&E powder strong bones, beaks, clawgg@shells; hatchability

wheat germ oil AD&E
powder fertility, resistance to colibacillosis
K alfalfa leaves normal blood clotting



built-up floor litter get enough vitamin B12 by picking time litter. Deficiency can occur in housed flocks,
especially those fed soymeal as the sole or main sotigretein.

Curled-toe paralysis in chicks is a sign of riboflavirigmin B2) deficiency, occurring when penned breedes lage
fed unsupplemented lay ration. Greens, including youagsgrare good sources of riboflavin. Milk, whey, attter
dairy products are also good sources, but too muchasse diarrhea.

All the B vitamins, along with other vitamins, are added dmmercial rations and are otherwise so readily
available in a wide variety of feedstuffs that, in a prbpmanaged flock, deficiency is unlikely.

Vitamin C helps prevent diseases by reducing the harmful eidéstsess. Chickens make their own vitamin C and dc
not need a supplement except when the absorption of viaramd other nutrients is inhibited by stress, such astmig
be induced by high environmental temperatures.

Minerals

While vitamins have their origins in organic plant or aalimatter, minerals are inorganic elements. They give
bones rigidity and strength, and they interact with otliénients to keep the body healthy. Just as caged dnieds
more prone to vitamin deficiencies than floor-raised bittsy're also more prone to mineral deficiencies. But,
unlike vitamins, minerals do not go stale. Most commeéfegds contain adequate amounts, with the possible
exception of calcium.

Calcium and phosphorusire needed by chicks for bone formation and by f@resggshell formation. Calcium and
phosphorus are interrelated, and both require thempecesof vitamin D to be metabolized. A deficiency in vitam
D can cause a deficiency of calcium and/or phosphorus

Regardless of the cause, a deficiency of calcium angpbaoss increases a chicken's susceptibility to parasit
infection. Beetles and other hard-shelled bugs comdésnof calcium and phosphorus; ironically, they may &le a
source of parasitic infection. A good supplemental sowfccalcium is ground oyster shells or limestone (imit
"dolomitic" limestone, which can inhibit egg producijo

Older hens need more calcium than younger hens, lahdrss need more calcium in warm weather. Rough
eggshells are a sign that a hen is getting too muchuoal

Magnesiumis needed for bone formation, eggshell formatiod, tae metabolism of carbohydrates. A chicken's
diet is more likely to have too much magnesium than tde, lldading to diarrhea and smaller eggs with thin
shells.

Saltin the form of sodium and chlorine can be deficient in ekfodiet,



Chicks are more susceptible to salt poisoning than adads.poisoning can occur when a flock's sole source of
drinking water is saline water, although chickens can tolesatan water up to 0.25 percent. Poisoning can also
occur when chickens pick in rock salt used for degigitlewalks and driveways.

Salt poisoning can be caused by a normal amount of saltioms during summer, if chickens run out of water,
and during winter, if drinking water freezes. Obvioushg way to avoid salt poisoning is to be sure your chikel
have fresh, clean water at all times.

Potassiumdeficiency can occur during times of heat or other stressilting in decreased egg production, thin
shells, and general weakness.

Manganeseis needed for normal bones, for good eggshell qualitd to prevent slipped tendon. Coccidiosis
interferes with its metabolism.

Copperdeficiency can cause a loss of feather color in Nempthires and Rhode Island Reds. As with
manganese, the metabolism of copper is affected loydiosis.

Seleniumdeficiency is associated with white muscle disease; assxaf selenium increases susceptibility to
salmonellosis. Corn and other grains may be low imgeieif they are grown east of the Mississippi Rived & the
Pacific Northwest, where the soil is selenium deficient. Graiay be especially high in selenium if they are grown ir
the Great Plains or parts of Canada where soils comtagxcess of selenium.

Energy

A chicken's protein requirement goes up during theialmolt, its vitamin and mineral needs remain fairly

constant year around, and its energy requirements #itectuth outside temperature. Where the temperature range i
extreme, energy must be adjusted seasonally upwaingccold months, downward during warm months.

Energy can be lowered by adding wheat bran (but tazhratfects laying). Energy can be increased by isomga
protein or carbohydrates.

Although protein contains a certain amount of energyctieapest form of energy is carbohydrates found @ater
grains. Grains are also the most caloric form of enemthesy must be used judiciously. Since a chicken eats to
satisfy its energy needs, if its ration is too high in caydodtes, the bird gets fat; if too low, the bird becomes
underweight. In both cases, the bird is more susdeptlulisease.



CHART 2-2
Nutritional Diseases and Disorders
Deficiency of: Excess of:
Disease caused by:
calcium/phosphorus

Cage fatigue

riboflavin
Curled-toe paralysis

(vitamin B2)

calcium/phosphorus
Egg binding

vitamin E
Encephalomalacia

vitamin E
Exudative diathesis

carbohydrate

Fatty liver syndrome

water protein
Gout

vitamin K

Infectious anemia
calcium/phosphorus
Prolapsed oviduct
vitamin D
Rickets
vitamin A
Roup (nutritional)
calcium/phosphorus
Slipped tendon
manganese
vitamins
vitamin D
White muscle disease
vitamin E/selenium

Nutritional Diseases

Nutritional research has traditionally focused on broilecks and laying hens. More is therefore known about the
requirements for rapid early growth in heavy breedsaudit the maintenance needs of light laying breeds thaut a
the requirements of breeder flocks, especially in tleeyhbreeds. Commercial feeds designed for mature &ieds
formulated for maintenance, ensuring that hens lay weldimecessarily providing sufficient nutrition for thgge

to develop into strong viable chicks. (See chapter 18toe about the influence of nutrition on the hatdihgmf

eggs and viability of chicks.)

Chickens, like humans, depend for good health onxiséeace of beneficial bacteria and other microorganisms
living in their digestive tracts. A bird's nutritional requirems go up when the delicate balance of these micraflora
upset by illness, drugs, stress, or an abrupt charfged.

A bird's nutritional requirements can also be increaseghlgycondition that causes nutrients to be destroyed before
they can be absorbed or that inhibits the chicken'syatwliabsorb them. Interference with the absorption of
nutrients, called "malabsorption,” can be caused bgsftarloads including worms or coccidia, infection, drsg, and
environmental stress due to low humidity or temperaturees. Any of these conditions can make even th& m
perfectly formulated rations insufficient to prevent &aiency.



Deficiency Symptoms
A nutritional deficiency may be:

borderline resulting in slow growth, poor or rough fesithg, lack of energy, lack of appetite, a slight droag
production, and slightly reduced hatchability;

serious birds become crippled, hens stop laying;
extreme ending in death.

Nutritional diseases tend to be quite similar to one anatieking it hard to tell specifically which nutrient is
lacking. In addition, deficiencies are rarely simple (hg\a single cause) but are more likely to be multiple
(caused by the lack of more than one nutrient). Symgtaf a simple deficiency are determined by deliberately
putting chickens on a deficient diet and observing thelt® In a real-life multiple deficiency, symptoms conetio
complicate the diagnosis.

CHART 2-3
Nutritional Symptoms
Body Part Disease/Condition Deficiency Excess
Beak soft vitamin D
Blood excessive bleeding vitamin K
Bones brittle calcium
vitamin D
soft calcium
phosphorus
vitamin D
Brain greenish yellow vitamin E
Claws soft vitamin D
Droppings loose & runny salt
magnesium
Eggs blood spots vitamin A
small magnesium
protein
pale yolk vitamin A
calcium pimples vitamin D
low fertility vitamin E
low hatchability* calcium
magnesium
vitamin A
low production potassium
protein
vitamin A

(chart continued on next page)



(chart continued from previous table)

Body Part
Eggs (cont.)

Eyes

Feathers

Keel
Legs

Mouth
Muscle

Respiratory
Ribs

Skin

Susceptibility

Weight

Disease/Condition
no production
soft shell
thin shell

no shell
eating of

pale
poor vision
watery
black, in ermine pattern
brittle
curled
hard molt
missing
pale, in black & red breeds
ruffled
deformed
stiff walk
penguin squat
weak or bowed
whitish sores
swollen joints
weak muscles

general symptoms
collapsed (adult)
beaded (chick)
inflamed

general
colibacillosis
parasites
salmonellosis
slipped tendon
emaciation
fat
slow growth

weight loss

Deficiency
calcium
calcium/vitamin D

potassium
vitamin D
vitamin D
calcium
vitamin D
vitamin A
vitamin A
vitamin A
vitamin D
protein
protein
protein
protein
copper
vitamin A
vitamin D
biotin
vitamin D
vitamin D
vitamin A
vitamin D
vitamin E

vitamin A
vitamin D
vitamin D
biotin

vitamin A
vitamin E
calcium & phosphorus

manganese
vitamin A

protein
vitamin A
vitamin D

carbohydrate
protein

*See "Nutrition-Related Hatching Problems," p. 217.

Excess

magnesium

salt

pantothenic
acid

selenium

carbohydrate



Feeds

Certain feedstuffs themselves affect digestion and matsigsorption. The growth rate of chicks, for examigle,
retarded by uncooked soybeans and soymeal. Deficiesmiestimes occur when commercial feeds are
manufactured under new technologies. When processached from the expeller method to the solvent method of
extracting soybean meal, feeds were deficient in folic asdlhad to be reformulated to include an increased
amount of that B vitamin. Even feedstuffs that are highuimients may contain them in "bound" form, meanirey t
nutrients are unavailable to or poorly utilized by kbics.

If you stockpile feed or continuously buy from the sastockpiled source, diagnosis of a nutritional defiyen
may involve analyzing your feed. For most small flodk&ugh, feed is bought in small batches, and onébatc
not likely to be around long enough to cause a sedefisiency, let alone be analyzed for its nutritionaiteat.

A good rule of thumb is to buy only as much feed/@s can use within 6 weeks of manufacture. Store dbd fn
such a way that it won't go rancid, moldy, or staleldvend other spoilage organisms destroy nutrients,eaed
the best commercial rations lose nutritional value durirdopged storage at a warehouse or on your back port
Despite the inclusion of antioxidants to retard detation, nutrients are destroyed over time by heat, sunlayid
oxygen.

CHART 2-4
Feeding Schedule
Flock Type Age Feéd
Broilers starter
1 day5 weeks
finisher
57 weeks
or 1 day7 weeks starter/grower
Roasters and Capons finisher + corn
7 weeksslaughter
Layers and Breeders starter
1 day6 weeks
grower
613 weeks
pullet developer
1320 weeks
or 1 day20 weeks starter/grower
lay ration + oyster shedlr limestone grit
20 weeks

*In many areas, the only feeds readily available foalsftocks are starter/grower and lay ration.
Gradually make any feed change by adding progressivetg of the new ration until the changeover
is complete.



Nutritional content holds up best in feed stored in a abgl,place, away from direct sunlight. Once you open a
bag, transfer its contents to a sealed container suzlclaan plastic garbage can with a tight-fitting lid; dstote
feeds in metal cans, which sweat in warm weathesicguhe feed to go moldy. Never feed chickens moldy
rations, whether the mold developed in a storage containe a sack that got wet.

Avoid cheap feeds that don't contain animal protein or filgh-ingredients such as alfalfa or wheat products.
Such feeds start out missing nutrients and go downhill fheare. Also avoid the temptation to save money by
feeding your flock copious amounts of scratch grairstale bakery products, both of which will upset the
nutritional balance of even the best feeding progann and other treats should never make up more than 5
percent of a flock's total diet.

CHART 2-5
Feeder Space
Age Space per Bird
Layers:
1.0" 2.5cm
06 weeks
20" 5.0cm
718 weeks
3.0" 7.5cm
19 weeks and up
Broilers:
1.0" 2.5cm
1 dayl week
2.0" 5.0cm
14 weeks
25" 5.0cm
48 weeks
4.0" 10.0 cm
820 weeks
5.0" 12.5cm

21 weeks and up

Feeders

Feeder design can affect health by allowing droppinge¢amulate in the feed. Droppings can be excluded by
hanging feeders from the rafters or by fitting them \withch guards that rotate and dump any bird tryingdstro
on them.

Feeder design can also affect health by allowing febe sxattered on the ground, where it not only attracts
rodents but combines with manure and moisture to provi®d environment for disease-causing organisms.
Billing out (the bad habit chickens have of using theikbéda toss feed out of a trough) can be prevented by asin
feeder with an inwardly rolled lip and by positioning theder so the hopper is approximately the height obittaks’
backs. Here, again, a hanging feeder is ideal becaussgts can easily be adjusted as birds grow.

Feed Amount

How much chickens eat varies with the ration's palatapiéture, energy, and protein content, as well as thih
chickens' breed and strain, degree of activity, anditondf health. How much a chicken eats also varigh wi
environmental temperature. Chickens subjected to coltemiemperatures need more feed than chickens raised in
a warm climate or in a



controlled environment. Hot weather causes a chickeratdess; the ration's nutritional value must therefere b
increased to meet the bird's needs.

Depending on their breed and purpose, chickens mayther é&d free choice (given a constantly ready supy)
placed on a restricted feeding schedule. Broilers aasters should be fed free choice, since the ideagsttthem to
butchering age as quickly as possible. Pullets ofigiweight laying breeds may also be fed free choicgesthey
have been bred for efficient feed utilization.

Older lightweight hens, as well as breeders in the duglgseror meat categories, should be kept on a redtricte
diet. Restricting the feed intake of pullets past the dgkweeks slows their growth and delays the onsetyifida
causing them to do better when they become layer®mht#eders. Restricting the intake of mature breedspsk
them from getting unhealthily fat and developing fattyrisgndrome.

CHART 2-6
Restricted Feeding Schedule for Pullets
Ager Body Weight* Feed per Bird
weeks pounds grams pounds grams
Laying Breeds:
4 0.59 270 0.06 28
6 0.88 400 0.07 36
8 1.32 600 0.08 39
10 1.60 730 0.09 42
12 1.87 850 0.09 45
14 2.09 950 0.10 49
16 255 1160 0.11 53
18 272 1240 0.14 64
20 3.03 1380 0.14 79
Meat Breeds:
4 1.16 530 0.19 90
6 1.68 765 0.22 100
8 2.01 915 0.23 105
10 2.34 1065 0.25 115
12 2.67 1215 0.27 125
14 3.17 1445 0.29 135
16 3.72 1695 0.33 150
18 4.30 1955 0.37 170
20 4.89 2225 0.41 190

*To age 4 weeks, each layer pullet averages 1.47 go@7@ grams) of feed, each broiler pullet
averages 1.09 pounds (954 grams).
**Average expected body weight under restricted feggirogram.



RationsRelated Problems

Starvationoccurs when newly hatched chicks do not learn to eeklgjenough, causing them to lose energy
rapidly until they can no longer actively seek foodoltter birds, starvation occurs when rations aoehigh in
fiber (common in cheap feeds). Starvation may atscetated to climate: during cold weather, chickeag not
get enough to eat to keep warm; during extremely dativeg, vegetation may be scarce for free-ranged esck

Obesityis most likely to occur in chickens kept as pets @ndaged birds that are inactive and therefore eat mor
energy-rich feed than they need. Some breeds, efipadew Hampshires and other dual-purpose breed& ha
natural tendency to put on fat. Fat hens do not ldiyamel are prone to heat stroke, reproductive prohlemg fatty
liver syndrome.

Xanthomatosisa condition in which thick yellow or orange patchppear on the skin, is apparently caused by toxic
fats in rations.

Water

A chicken's body is 50 percent water and an egg ipdbent water, making water the most important
nutrient in a chicken's diet. Water serves many fansti among them is to transport other nutrients
throughout the body and to keep the body cool tHi@wgporation.

CHART 2-7

Diseases Affecting Water Consumption
Increase Consumption Decrease Consumption
Blackhead Infectious coryza
Cholera Omphalitis
Enteritis
Typhoid
Infectious bursal disease
Leucocytozoonosis

Newcastle disease
Salmonellosis
Spirochetosis

CHART 2-8

Diseases Related to Drinking Water
Diseasé Cause
Algae poisoning algae toxins in surface water
Bluecomb stress triggered by lack of water
Botulism rotting organic matter in water
Gout insufficient drinking water
Salt poisoning insufficient or saline drinking water
Thrush water contaminated with fungus

*Numerous bacteria, protozoa, and viruses are sfingadans of
drinking water contaminated with droppings or mucumfinfected
birds.



CHART 2-9

Environmental Temperature and Water

Consumption
Temperature Ratio of Water to One Part
Feed
60°F 16°C 1.8 parts
70
21 2.0
80
27 2.8
90
32 4.9
100
38 8.4

An old saying points out the perversity of chickens: 'Gklfls water supply is no better than the poorest drinking
water available." You can bring your flock the purégtishest water, yet your birds will persist in drinkfram

filthy puddles. Good yard drainage prevents stagnaidipa in which disease-causing microbes and
parasitecarrying insects thrive. If your soil is neithedgaror gravelly, enhance drainage by locating your coop
slight slope. Many microbes and parasites can't survivggitothe absence of moisture.

Provide your flock with water from a clean, reliable sgurAvoid surface tanks, ponds, or streams, all of ware
easily contaminated. Chickens prefer drinking water witemperature of about 55°F (13°C), and will drirds|é
water is much above or below that.

The average chicken drinks between 1 and 2 cupst(®?874 ml) of water per day, depending on numefactsrs
including its size, the environmental temperature, watatgaility, feed intake, feed composition, condition daditie
and whether or not the bird is laying.

The average layer drinks twice as much as the avemgkayer. Some disease conditions cause chickengiio dri
more, as do rations that are high in protein or salt. @nhgkirink less if the water contains medication or an
excessive amount of dissolved minerals that the bindsunpalatable. Chickens that don't drink enough Umexa
water is unpalatable, dirty, or warm (or there simgpiyt enough) can die from kidney failure.

Under normal conditions, a chicken will drink approxielatwice as much as it eats, by weight. A layer, for
example, may eat %2 pound (224 g) of feed and driokg® (474 ml) of water per day. As the temperaturs gpethe
ratio of water to feed also goes up, as high temp@stiause a chicken to eat less and drink more.

Dehydration

A chicken can survive longer without feed than withoutenaChickens drink only a little at a time, so they must
drink often. Insufficient water slows growth in chicks aaduces egg production in hens.

Water deprivation can occur at any age and for a yaofateasons. Water may be available to chicks, butaper
they are too small to reach it. Chickens of any agebgiltleprived of water if the water quality is poor o thienply
don't like the taste of it. Diarrhea causes dehydratygoalssing water through the body too quickly to be rdiesb
Hens may have plenty of water in winter, but if the whtsezes, egg production will drop. In warm weathetewa
deprivation occurs when a flock's water needs goutiphie supply remains the same.



CHART 2-10

Signs of Water Deprivation

Body Part
Comb and wattles

Tendons on backs of legs

Droppings

Change
shrunken and bluish

stand out prominently

off color

If a laying hen goes without water for as little as 24 haahie may take as long as 24 days to recover. Ifebe g
without water for 36 hours, she may go into a moltpfe##d by a lengthy period of poor laying from which sfey

never recover.

CHART 2-11

Age
Layers:

06 weeks
718 weeks

19 weeks and up

Broilers:
1 dayl week
18 weeks

8 weeks and up

Breeders:

Age

1 dayl week

14 weeks

412 weeks

12 weeks and up

*Double in hot weather

Watering

Waterer Space

Trough/Bird Birds/Fount
1.0" 2.5¢cm 100
1.0" 2.5 cm 50
2.0" 5.0cm 30

Founts or Cups/100 Birds

1.0" 2.5cm

1
1.0" 25cm

2
1.0" 2.5cm

2
1.0" 2.5cm

2*

Minimum Water Needs

Water Per Dozen Birds

1 quart 1 liter
2 quarts 2 liters
1 gallon 4 liters

1.5 gallons 6 liters

Caged Birds/Cup Nipple

25 15
12 8
12 8



Waterers

A good waterer is designed so chickens can't step indkex wr roost over it, and it holds enough to last until it car
conveniently be refilled. Automatic watering is, of courdeal, provided you check it daily to make sure theéesys
is functioning properly. Once a week, add 1 tablespdosodium bicarbonate (baking soda) per gallon to the

automatic watering tank to keep slime from forming in tipeg valves, and drinkers. Diseases can be spreagyth
drinking water, so clean and disinfect all waterersilaaty.

In winter, coils or a heating pan will keep water froeefzing. In summer, place waterers in a shady placeswher
the water won't be warmed by the sun. A gravel or s&ddoeneath the waterer, topped with droppings boards,
will keep chickens from drinking spills and picking in istofilthy soil that invariably surrounds a waterer.



3- Anatomy of a Chicken

Different diseases affect different parts of a chickbaty in different ways. When a bird gets sick, knowirmatpart
of its body is affected may help you determine whagatis the bird has.

If your flock keeps getting diseases that always atfecsame body system, some management change may be in
order. Frequent bouts with digestive disorders, formgta, may indicate a need for improved sanitation, while
repeated respiratory problems may signal a need foowagrventilation.

Vital Statistics

Maximum Life Span: 30-35 years
Maximum Productive Life: 12-15 years

Body Temperature

adult 103°F (39.5°C)

chick 106.7°F (41.5°C)
Respiratory Rate

cock 12-20 breaths per minute
hen 20-36 breaths per minute
Heart Rate*

adult 250-350 beats per minute
chick 350-450 beats per minute

*Heart rate varies with breed and sex; a mature Nempshire cock has a heart rate of 250 beats per
minute, a mature Leghorn hen 350 beats per minute.



Immune System

A chicken's first defense against disease is its skiniatigest organ and the main one by which a bird comes int
contact with its environment. The majority of diseasestay organisms can enter a chicken's body only throug!
the skin protecting the outside of its body or the muooeshbranes lining the openings on the inside of its body.

On the skin live certain microbes that, through compaetitkeep other microorganisms away. If the skin is brpken
even these "good" microbes may get into the body ane chssase. Microbes have an easier time getting through
mucous membranes than through the skin. They are kepyanoving fluids (mucus and tears) and by enzymes
that destroy invaders.

If a microorganism manages to break through the defeofstbe skin or mucous membranes, the bird's lymphatic
system takes up the battle. All body tissues are lubridagedatery fluid, called "lymph," that's derived from the
bloodstream and that accumulates in the spaces betwsar tells. The lymphatic system drains lymph from al
over the body and returns it to the bloodstream, afterngaggihrough lymph glands (or lymph nodes) that fitiat
microbes and other foreign bodies.
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Where antibodies are produced

Lymph contains specialized white blood cells of sdvkirads, technically called "lymphocytes” but popularly
known by such names as "engulfing" cells and "killerlisceLymphocytes neutralize or destroy invading
microbes, which they recognize as antigens. An antigequite simply, a protein that differs from any natural
protein in the body.



CHART 3-1

Diseases Involving the Cloacal Bursa

Disease Effect
Infectious anemia atrophy
Infectious bursal disease atrophy
Lymphoid leucosis tumor
Marek's disease tumor
Runting syndrome atrophy

When lymphocytes detect an antigen, they respond byipirgglsubstances to fight the invader. These substanees
called "antibodies" or "immunoglobulins.” No one knosxactly how antibodies are produced. What is knovtinas
antibodies attach themselves to antigens, making it easien@ulfing cells, killer cells, and other

lymphocytes to destroy the antigens.

Antibodies are also produced by the spleen (the additfanction of which is to remove and destroy worn-out
blood cells). Many diseases affect the spleen, causiogvtell (paratyphoid), turn mushy (histoplasmosis), or
atrophy (infectious anemia). The spleen is not a vigdorhowever, and if it ceases to function, other péttseo
body take over its job.

Immunity is controlled and antibody production is activatedhicks by a rose-shaped organ behind the cloaca,
called the "cloacal bursa" (or "bursa of Fabricius"m8airal diseases damage the cloacal bursa, permganentl
compromising the bird's immune system. Infectious bulisalase, the most common cause of immunosuppressen,
fairly common infection of chicks 3 to 6 weeks old thaacks lymph tissue and destroys the cloacal buraeel4
disease, a common tumor disease of birds 3 to 6 molithsiay also damage the cloacal bursa.

CLOACAL BURSA ~

DIGESTIVE TRACT — ' S

coaca < .

Location of cloacal bursa, organ responsible for raibody production



Digestive System

A chicken has no teeth. Saliva starts breaking dowt &sesoon as it enters the bird's mouth. Its tongsbgsuthe
feed toward the back of its mouth. The feed then slidesdbe esophagus, a tube leading to the crop wherfee¢hde

is temporarily stored. You can sometimes see a full budging at the base of a bird's neck.

Occasionally the crop becomes impacted (see "Cropdimopd’ page 264). Crop impaction may occur when feed
withheld preparatory to worming, causing chickens to eairtioch at once afterward. Crops may also get
packed when birds are free ranged where little is availaldat but tough, fibrous vegetation. Even if the bird
continues to eat, nutrition cannot get through. The swaollep may cut off the windpipe, suffocating the bird.Cro

impaction is not likely to occur in properly fed birds.

M
.
/V @ 0
P
N\ ._..\F!DVENTRIEULUS i S
| '._ ..". I
ESOPHAGUS J—I—I \ N |I|
| (3 b !

_LARGE
INTESTINE

CECA

DUODEMAL LOOP

SMALL IMTESTIME

Digestive System



From the crop, feed is moved to the proventriculus @ stomach, where enzymes break it down further. Ites th
passed along to the gizzard, or mechanical stomachrgan with strong muscles, a tough lining, and a colleation
small stones or grit for grinding up grains.

A chicken fed only commercially prepared mash olepeldoes not need grit. Its digestive efficiency will be
impaired, however, if it eats grains without havingess to grit for its gizzard. If a bird eats a smalrp object
such as a tack or staple, the object is likely to lodgesigizzard and, due to the strong grinding motion of the
gizzard muscles, may eventually pierce the gizzard Walh result, the bird will grow thin and eventualig d good
reason to keep the yard free of nails, glass shatdgflwire, and the like.

From the gizzard, feed passes into the small intestirebfwrption. The upper portion of the small intestine,
called the "duodenum,” forms a loop. Enclosed by theldoal loop is the pancreas, which secretes enzymed to
digestion, bicarbonate to neutralize acids, and hormnegulate blood sugar.

Between the duodenal loop and the lower small intestioenisected the liver, an organ that secretes gree(obile
gall) to aid in the absorption of fats in the intestine. Attddioethe liver is a transparent pouch, the gall bladder,
where bile is stored until it is needed.

Branching off between the small and large intestine arebtind pouches, called the "ceca" (one is a "cecuthay,
have no known function. The ceca empty their contentsdmthree times a day, producing pasty droppings that
often smell worse than regular droppings.

The last portion of the intestine, the large intestine ectlim,"” is relatively short. It absorbs water frondigeffs as
they pass through.

Both the small and large intestine are normally populaydaeheficial bacteria, referred to as "microfloradi¢ro
meaning very small arftbra meaning plants). Microflora aid digestion and enhamtaunity by guarding their
territory against invading microbes. An intestinal diseascurs when the balance of microflora is upset or the
normal microflora are overrun by too many foreignamigms (usually eaten in contaminated feed or water)réeudt
is enteritis or inflammation of the intestines; symmpsanclude diarrhea, increased thirst, dehydration,dbappetite,
weakness, and weight loss or slow growth.

Enteric diseases tend to be complex. Combinations ohéecctions between various organisms worms, bacteria,
protozoa, viruses, and natural microflora determineséverity of the disease. Successfully treating enteritis
requires knowing what organism, or combination of nig/as, is causing the illness.

The large intestine ends at the cloaca, where thetdigeseproductive, and excretory tracts meet. The cloasa h
three chambers:

The fecal chamber, at the end of the rectum
The urogenital chamber, where the excretory and deptve systems come together
The vestibule, into which the cloacal bursa empties

In the fecal chamber, a final bit of moisture is absorivem feedstuffs leaving the body, which are then kege
through the vent in the form of droppings. In a heaftthicken, feed passes through the entire digestivensysts
to 4 hours.



Excretory System

The excretory system consists basically of the kidngysy(along the chicken's back) connected to the cloaca's
urogenital chamber by means of tubes called "urét€he kidneys are responsible for filtering and removing
wastes from the blood. In humans, these waste prodecexpelled in urine. A healthy chicken does not drcre
urine, but expels blood-wastes in the form of semi-saiiclacid, called "urine salts" or "urates," that apzesar
white, pasty caps on droppings.

Urates may be improperly metabolized due to water deminjeexcess dietary protein or calcium, or certain
diseases. Droppings may then contain more thanghal amount of urates (as occurs in spirochetosisyatesumay
accumulate as pasty deposits in the joints (articular gouidllect as crystals that block the ureters (as in the ch
infectious bronchitis).

Respiratory System

The function of the respiratory system is to circulategexythroughout the body and to aid in temperature
regulation. Parts of the respiratory system include the rlogst, trachea or windpipe, lungs, air sacs, anthicer
bones.

Chickens, like other birds, are peculiar in havingegiensive system of air sacs, or thin-walled pockets, tha

circulate air from the lungs into other parts of the bddye system of air sacs extends around the intergaher
and into some bones, called "pneumatic” bones, thdi@dlow. While the lungs are rigid, air sacs areifiex All but
one come in pairs. The largest pair is in the abdoswemnunding the intestine.

CHART 3-2
Air Sacs

Number Name Location
2 abdominal surrounding intestine
1 cervical neck, above esophagus
2 interclavicular shoulder
2 thoracic, anterior beneath lung
2 thoracic, posterior behind lung
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Respiratory System

Respiratory Disease

Respiratory disease has always been a problem in pcAdtoye time, all respiratory diseases were lumped
together as "colds" or "roup.” During the middle parthaf 20th century, they were recognized as a group of
separate, sometimes unrelated, infections with commaracteristics similar to a human cold: labored breathing
coughing, sneezing, sniffling, gasping, runny eyesrose.

In these modern times, respiratory diseases arefiddssccording to their cause, whether nutritional, parasitic
bacterial, fungal, viral, or environmental. Most seriousiragpy diseases are caused by viruses, for whicle iker
no cure and which are easily spread in moisturellexpby a sick bird that coughs, sneezes, or simpltiesa
Respiratory distress can also occur as a reaction tinadion, especially against Newcastle disease ortintex
bronchitis.

Respiratory diseases often occur in combination, daatflack cured of one disease may continue to hargtyms
produced by a second disease. The best defensetagapigatory illness is to develop your flock's genstgistance.
The best management practices are to provide gootiatientand avoid introducing carriers into your flock.



Skeletal System

The skeletal system of a chicken has three functions:
To support the bird

To transport calcium

To aid respiration

Respiration is aided by a system of hollow pneumatic bddakium transport is aided by a system of so-called
"medullary” bones, from which a hen gets 47 percetiietalcium used in eggshell formation.

Skeletal problems can be caused by insufficient calciitherebecause the diet is deficient or because a disease o
other condition keeps calcium from being properly metabaligZ@mmon problems include crooked or humped back
crooked keel, and wry tail (that flops to one side).

By far the most common problem is weak legs, which neaselated to genetics, nutrition, infection, or some
combination thereof. In hens, the problem is usuallyébalt of mineral imbalance. Leg weakness is more likely to
occur in heavy breeds than in light breeds. Guard spiiby keeping young birds off slippery surfacesfdsding a
balanced diet, and by not breeding lame or deformeld .ite aware that lameness is not always a

skeletal disorder, but may result from nerve or musateage.

Skeletal System

Another common skeletal problem is inflammation of the jointssynovial membranes thin membranes lining joint
cavities and tendon sheaths. The synovial membragests synovia, a fluid resembling thin egg white thatidabes
joints. Inflammation of the synovial membranes, calgghovitis,” causes excess synovia to be secretedngtie
joint swell and become warm and painful. The most likeilyt jaffected is the hock. Non-infectious synovitis may be
caused by injury or nutritional problems. Infectious®yjtis may be caused by bacteria, staphylococci, os@su



Near the joints, at places where a tendon or musclees@ssone or muscle, are small, fluid-filled sacs, called
"bursa," that cushion pressure points. Inflammation @bilirsa (bursitis) can be caused by pressure, frjatio
injury to the membrane surrounding the joint. If tlvel Iis not reinjured or does not become infected, afteane
the excess fluid is reabsorbed by the bloodstreammidst common form of bursitis is keel bursitis, popularly
known as "breast blister." Breast blister is caused égyspire against the keel, usually in a bird with weak (sg

it cannot keep its weight off the keel while restingdl/@r poor feathering (that offers little protection tolkeel).

Reproductive System

A cock’s reproductive system consists of two sperm-miaduestes and the accompanying equipment necessary
get the sperm into a hen. A hen's reproductive systamisis of one ovary and a passageway or oviduts tha
slightly more than 2-feet long.

A female chick embryo actually starts out with two ovarirg the right one atrophies. Only the left one comtsnto
develop and become functional. For some unknownorgasccasionally the right oviduct develops partially an
becomes cystic, eventually growing so large it presgasist other internal organs and causes death.

The functioning left ovary consists of a clump of undevetbpolks or ova (one is an "ovum") located just bénea
the hen's backbone, approximately halfway between ttlearel tail. As each ovum develops and matures, it is
released into the oviduct, usually about an hour aftepriaous egg was laid. Double-yolked eggs, laid most
often by pullets and by heavy-breed hens, occur wiveryolks are released within 3 hours of each other.

During a yolk's journey through the oviduct, it is fezed (if sperm are present), encased in aloumengwége,
wrapped in a membrane, and sealed in a shell. The whmtess takes about 25 hours, causing a hen to laghea
little later each day. Since a hen rarely lays in thenmng, as the cycle progresses she'll eventually skay ad start
a new cycle the following morning. A group of eggs laithwm one cycle is called a "clutch.” A hen with a longe
cycle (say, 28 hours) lays fewer eggs per clutch tHasmawith a shorter cycle.

Any interruption in normal cycling can result in abnormaglk patterns. Abnormal patterns also occur when yolk
are released less than 25 hours apart, causinggygote move through the oviduct close to each other.
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Reproductive System of a Hen

The second egg will have a thin, wrinkled shell ghifdittened toward the pointy end. If it bumps agairsffitist egg,
the shell may crack.

Egg shape is inherited, so you can expect to see famijarities. Occasional variations are normal, and so are
seasonal variations. Shells will be thicker and strongevimer, but will get thinner in warm weather due to a
reduction in calcium mobilization. Soft-shelled eggs are comwizen production peaks in spring.

A hen lays best during her first and second year. Hiftere as long as she is healthy she will continue to latyndt
efficiently enough for commercial production. Regardigfss hen's age, the number of eggs she lays, thejr siz
shape, and internal quality, and shell color, texture stnethgth can be affected by a variety of things

including environmental stress, improper nutrition, medicatioaccinations, parasites, and disease.

Reproductive Disorders

Soft-shelled, thin-shelled, or misshapen eggs, rupturikd yothin eggs, reduced production, and prolapse Inegijre
result of either poor nutrition or infection. Watery whitesl weak or misshapen shells with altered texture and
strength can be caused by a viral respiratory disead®astuinfectious bronchitis or Newcastle, or sometinyes
vaccination. A coccidiostat in a hen's rations may afigrséze, color, and shell texture.

Tumorsoccur in the reproductive organs of hens more oftemithany other animal and are a common cause of poa
laying. Some tumors have known causes notably lymgdkeakibsis and Marek's disease others do not. Slowggpwi
tumors occuring in older hens are understood leadt,afince only young hens are kept in commerciakiahat
sponsor most of the research.
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Wrinkled and misshapen eggs

Prolapsed oviductalso called "blowout" or "pick out," is a condition iniainthe lower part of a hen's oviduct
turns inside out and protrudes through the vent. Prolagsas most often when a hen starts laying at too young
an age, is too fat, or lays unusually large eggs. Gandime, the prolapse can sometimes be reversed byiagpl
a hemorrhoidal cream (such as Preparation H) and isotanigen until she improves. Otherwise, the other
chickens will pick at her vent, eventually pulling out beiduct and intestines and causing the hen to die from
hemorrhage and shock. Not all vent picking is due to pselabut instead may result from faulty management
feeders, waterers, and roosts may be positionedcmaway that birds below can pick at the vents ofstafabve.

A false layeris a hen whose egg-laying mechanism malfunctionga@ldamage in chickhood, usually by
infectious bronchitis. The hen acts normal, visits the rgstlarly, but leaves no egg. Instead, yolks drop mo t
hen's abdominal cavity and are partially reabsorlyatidd hen's body. A postmortem examination (see Cha@jer 1
of a false layer will reveal large quantities of orangerfahe body and coagulated, cooked-looking yolk in the
abdominal cavity. The latter is called "yolk peritonitisiiacan be caused, as well, by a variety of bacterial
infections.

An internal layeris a hen with partially or fully formed eggs in hedamminal cavity, caused by reverse peristaltic
action (the rhythmic, wavelike motion that moves an egg firdlie oviduct). No one knows what causes
peristaltic action to reverse, and no treatment is knéwnnnternal layer is easily recognized by her loweest end,
causing her to stand like a penguin.

Salpingitis or inflammation of the oviduct, derives its name fréva Greek word "Salpinx,” meaning trumpet the sha,
the oviduct. Salpingitis is the most common cause of ded#ly@ns. It usually results from a respiratory infection
which bacteria invade the oviduct via one of thedaminal air sacs. Most hens die within 6 months of béeginfected
survivors do not lay. If you conduct a postmortem arthsathen, you will find a cheesy mass in the ovidlice longer tr
infection has gone on, the bigger the mass will be.



Egg Binding

An egg travels down the oviduct pointed end first. Wheets$ to the urogenital chamber of the cloaca, it
turns end for end so it will come out large end first. Sometian egg gets stuck. The egg may be too
large (for example, if a pullet lays unusually large ¢gmsa disease may cause the oviduct to

swell or its muscles to become partially paralyzed. Thekstgg then causes future eggs to accumulate
behind it, distending the hen's abdomen. Unless yogetaiiings moving again, the hen will die.
Lubricate a forefinger with mineral oil or KY Jelly amtsert it into the vent. With your other hand, push
gently against the hen's abdomen to force the egg tawanent. If you can see the egg, but it is too big
to pass through the vent, puncture the shell and reihmvpieces (with great care not to let a sharp shard
injure the hen). Rinse the cloaca with hydrogen peroxide.

If the egg was stuck in the cloaca too long, cloasale may protrude through the vent. In that case,
protect the hen from cannibalism by isolating her untilrhescle tone is back to normal.

Atrophy of the ovargan occur due to disease or to severe stress caysadkbof feed or water. Symptoms, in
addition to cessation of laying, are emaciation and dehydratioompanied by a neck or body molt.

Spontaneous sex changea phenomenon whereby an old hen develops thraatbastics of a cock, perhaps
because an infected ovary has caused hormonal chdingelsen's comb grows larger, she molts into male
plumage, and she may crow or mount other hens. Ihfieetion is successfully treated, the "cock” will revextkow a
hen at the next molt. If the infection is cured beforenwet molt, the "cock™ will lay eggs. This phenomemeas once
considered witchcraft, the most famous case beingoek” named Basel who was burned at the stake in 74

laying eggs.
Nervous System

The nervous system is the network coordinating all the sfstems. It consists of two parts: the central nergystem,
responsible for voluntary movements (like eating) thgieral nervous system, responsible for involuntandy
functions (like breathing)

The nervous system can be disrupted by poisoning (ae itase of botulism), by a virus (such as the heripes v
causing Marek's disease), or by a hereditary defech @sithe recessive genetic trait that causes congenital
tremor). Typical symptoms of a nervous disorder aredmdination, trembling, twitching, staggering, circling, kiec
twisting, convulsions, and paralysis of a wing, leg, erehtire body.



Circulatory System

Blood type influences a chicken's resistance to disedms®#)'segg production and vigor, and the hatchabilityeof
eggs. A chicken may have one of twelve blood type®8,AC, D, E, H, |, J, K, L, P, and R, which explainsywh
certain breeds and strains are more vigorous and Iesspible to disease than others. The resistance &21gifor
example, is found in birds that are immune to Mareksase.

Blood is part of the circulatory system, which inclsidiee heart and a network of blood vessels. The heart is
pump that keeps blood circulating through the vesselsfurtaion of the circulatory system is to transport
oxygen, hormones, and nutrients throughout the bagyf ban also transport disease-causing microbes.

The blood may be invaded by bacteria, viruses, fungtppoa, and other parasites that get into the blood throug
mucous membranes or through the skin, introduced lbwydsor insect bites. Some species of parasitic worms
temporarily travel through the blood stream on thely o the organ or tissue in which they will grow to mi&u

Septicemiaoccurs when any infectious organism enters the bloodstes® becomes "generalized" or "systemic" b
invading the whole body. Typical symptoms that a disémsegone septicemic are weakness, listlessness, lacl
appetite, chills, fever, and prostration. In acute iseptia, chickens that are in good flesh and appealthyedie
suddenly. Sudden death with a full crop is a good ataio of acute septicemia, since any other fatal conditibkely

to cause loss of appetite.

Anemia or "going light," is a condition in which the blood is deficient in quanftilood loss) or quality (low
hemoglobin, red blood cell count, or both). Anemia mnayaused by dietary iron deficiency, worms,
bloodsucking parasites (mites and lice), coccidiosis, amsnfectious diseases notably infectious anemiaechu
by a virus known as "chicken anemia agent.” Signs efméeinclude pale skin and mucous membranes, loss of
energy, loss of weight, and death.



CHART 3-3

Skin

Breast blister
Bumblefoot

Favus

Flukes

Lice

Mites

Necrotic dermatitis
Pox (dry)

Digestive
Arizonosis
Blackhead
Bluecomb
Campylobacteriosis
Canker

Cholera
Coccidiosis
Colibacillosis
Crop impaction
Necrotic enteritis
Newcastle (exotic)
Paratyphoid
Pasted Vent
Pullorum

Rotaviral enteritis
Roundworms
Infectious stunting
syndrome
Tapeworms
Thrush

Typhoid
Ulcerative enteritis

Reproductive

Egg drop syndrome
Flukes
Fusariotoxicosis

Joint and Bone
Arthritis

Cage fatigue
Gout (articular)
Infectious synovitis

Kinky back

Osteopetrosis
Rickets
Slipped tendon

Twisted leg
Respiratory

Air-sac disease
Aspergillosis

Chlamydiosis
Cholera
Chronic respiratory
disease
Cryptosporidiosis
Emphysema

Flukes

Gapeworms
Infectious bronchitis
Infectious
laryngotracheitis
Infectious synovitis
Influenza
Newcastle disease
Pox (wet)

Roup (nutritional)
Swollen head syndrome

Blood and
Cardiovascular
Ergotism
Infectious anemia
Leucocytozoonosis
Malaria

Disorders by the Body System They Affect

Nervous
Algae poisoning
Botulism
Congenital tremor
Epidemic tremor
Ergotism
Marek's disease
Newcastle disease
Toxoplasmosis

Generalized
(Entire Body)
Aflatoxicosis
Arizonosis
Blackhead
Campylobacteriosis
Chlamydiosis
Cholera
Chronic respiratory
disease
Colibacillosis
Erysipelas
Histoplasmosis
Infectious bursal disease
Infectious stunting
syndrome
Listeriosis
Lymphoid leukosis
Marek's disease
Newcastle disease
Paratyphoid
Pseudomonas
Pullorum
Runting syndrome
Spirochetosis
Staphylococcosis
Streptococcosis
Toxoplasmosis
Tuberculosis
Typhoid



Temperature Contrb

A second function of the circulatory system is to aideigulating body temperature. The normal body functiors of
chicken depend on a relatively steady temperature of palgrul07°F (42°C).

A chicken's temperature normally decreases slightly &t migd during cool weather. Heat is lost through
droppings, evaporation (primarily from the lungs), agetobn (sitting on a cool surface), and radiation (hesttto
surrounding air that is appreciably cooler than the bindan infection that causes fever, a drop in body
temperature to below normal means death is near.

Body heat normally increases slightly during the day/iarwarm weather. A rise in body heat also occurs
naturally during physical activity and digestion. Feieen symptom of certain infections, including influenza
infectious bursal disease, and spirochetosis, and aswtimor that becomes septicemic.

General Symptoms of Systems Diseases

Enteritis: diarrhea, increased thirst, dehydration, loss of #ppeteakness, weight loss or slow growth
Nervous Disorderincoordination, trembling, twitching, staggering, circlingck twisting,

convulsions, paralysis

Respiratory Diseasdabored breathing, coughing, sneezing, sniffling, gspunny eyes and nose
Septicemiaweakness, listlessness, lack of appetite, chills, fevestration

Acute Septicemiasudden death in an apparently healthy bird in goot fheth a full crop

4- External Parasites

A parasite is a living organism that invades the bodynotther living organism and survives without providing
benefit. Any living thing that invades a chicken's body pratiuces an infectious disease is, by definition, a
parasite. Those organisms commonly called parasites, koweave certain characteristics that set them apart fr
other infectious agents.

They are animals, while other infectious agents are priengiant forms.

They primarily cause mechanical damage to the bodyerrdtien poisoning the body with toxins, as do other
infectious agents.

They normally cause a long-term decline in health,erathan the usual brief life-or-death struggle triggered by
other infectious agents.

Parasites are divided into two groups: internal parasigsinvade the internal organs (discussed in the next two
chapters), and external parasites that generally sttheayutside of a chicken's body.

External parasites, in turn, are divided into two groupsects (bugs, fleas, flies, lice) and mites (chiggers,smite
ticks). Most external parasites produce similar results: Wwdagss or slow growth, reduced egg production, and
aesthetic damage to meat birds. Serious infestations awsg aeath, particularly to young birds. Some parasites
carry diseases from one bird to another.



CHART 4-1

Diseases Spread by External Parasites

Disease Transmitted by Disease Transmitted by
Chlamydiosis shaft louse Marek's disease darklirgde
Cholera fowl ticks Pox mosquitoes
Epidemic tremor fowl ticks Spirochetosis fowl ticks
Leucocytozoonosis blackflies Variety of bacteriaegdises flies

Malaria mosquitoes

Insects

Bugs, fleas, flies, and lice all belong to class Insectay B have three-part bodies and three pairs of legs
attached to the middle part. They develop to maturity gesteand young insects do not look like mature ones.

Most insects spend at least part of their lives off thesblyddy, making it possible to control them by eliminating
their favorite hiding places and breeding grounds crankiscrevices inside buildings, junk piles outside.

Bugs

Bugs are flat-bodied insects belonging to the family Cinaiejdbrder Hemiptera. They all bite to get a blood meal. |
doing so, they inject saliva that causes itchingsamelling.

The poultry bug laematosiphon modoywalso called "adobe bug," "curuco,” or "Mexican chichkmig" occurs in
southern and western states. It attacks humans aasaaickens.

The swallow bug @eciacus vicariusis spread to poultry flocks by barn swallows. It haseece bite and, like the
poultry bug, attacks humans.

The cone-nose assassin bidgigtoma sanguisugan California, Florida, Maryland, and Texak, protratain
California and Utah) bothers chickens but is a regfiminor pest.

Bedbug

The most common bug that affects chickens is the bedbugek lectulariusn temperate area€. bouetiand C.
hemipterudn the tropics and subtropics). This bloodsucking plras so well-known for attacking humans that it is
mentioned in an old nursery rhyme ending with the linen'Oet the bedbugs bite."

Bedbug
(Cimex lectulariuy

The bedbug infests cracks, crevices, and litter, wihesn survive for as long as a year without a bloedlnit feeds at
night, for about 10 minutes at a time, and is raregnhon birds during the day. Evidence of bedbugteties is black
fecal spots deposited on eggs and in cracks, arch#tracteristic unpleasant odor

created by the bug's stink glands.



Adult bedbugs are up to ¥ inch (0.5 cm) long. Tinedlle lays several eggs per day until she has prdduce
between 70 and 200 eggs. Depending on the tempertta eggs hatch in 6 to 17 days. In 1 to 3 moathan
depending on temperature, young bedbugs go threaghed stages to reach maturity and begin repraduci
Control includes removing infested litter, cleaning bousing, and dusting cracks and crevices witimsecticide
approved for poultry.

Life cycle of the Darkling Beetle
(Alphatobius diapernus)

LARVA |LESSER
MEAL WORM)
FLUBA
EGGS \
"' *" ‘s’ '|'|f

Darkling Beetle
The darkling beetleAlphatobius diaperingsand its larvae, the lesser
mealworm, are not, strictly speaking, parasites wkeims, but they're
often found in and around poultry houses. This begthbout ¥ inch
(0.5 cm) long and likes to hide in corners and umhekeders. It is difficult to
control unless you can take advantage of its extsanesitivity to low
temperatures: if the temperature falls below 40°E)8thoroughly clean out
the coop and open it up to the chill.

Heas

Fleas are insects (order Siphonaptera) with angadahird pair of legs that allow them to jump. Thpgrel most
of their lives off their host, usually in bedding oags. They live for weeks off the host, but surviveufpto a
year if they temporarily return for a blood feedingnfales lay several eggs per day, which hatch initvgdd
litter, or grass.

Most fleas are brown and are large enough to seetiéthaked eye. They are particularly abundantmpésgate and
warm climates. Of the six species that attack pguliree are important in North America.

The European chick fle@eratophyllus gallinae)s most likely to be found in northeastern areasvésslin nests and
litter, and stays on birds only long enough for abtlmeal.

The western hen flegC. niger)is common along the Pacific Coast and northward Adberta. It is similar to the
European chick flea, but occurs in a different gedgcgb area. It breeds in poultry droppings and onlyasonally
returns to birds for feeding.

The tiny, reddish brown fleas measuring 6/100 of an {ichmm) attack humans and other mammals as well as
chickens. They attach themselves in clusters of 100002 to the skin of a chicken's head, where they reroain f
weeks. Sometimes they imbed their mouths permanently inskihéo suck the chicken's blood. The resulting blood
loss may cause death, especially to young birds.



Sticktight Fleas

The sticktight flea Echidnophaga gallinacgaalso called "southern chicken flea" or "tropical Hiea" is quite
common all across the southern United States and asrtarasNew York. It is particularly prevalent in sandy
areas.

Sticktight Flea
(Echidnophaga
gallinaceg

Sticktight fleas are easy to control on birds using a taesr poultry-approved insecticide. Unfortunately, they
are difficult to remove from housing, due to the fétsahabit of forcefully ejecting eggs so they will lodgel a
hatch in sand or litter. Control involves removing infestddrliand heavily dusting the floor with an approved
insecticide. Repeat the application two or three times ablD4-day intervals to kill fleas that hatch in the mean-
time.

Sunlight, heat, excessive moisture, and freezing all inktloktight and other fleas. Moisture may be used to
control fleas when housing is empty between flocks. i§otlheat, or cold may be used effectively in a clean
coop that can be opened up for complete exposure.

Flies

Flies are insects of the order Diptera, meaning "twagedh’ One pair of wings is for flying, the other is fo
balance. Flies that bother chickens fall into two categorieaglfiies and filth flies. Both kinds spread diseases and
parasitic infections.

Biting Flies

Biting flies are found primarily around bodies of @atThe two main kinds that bother chickens are blaek #ind
biting gnats.

Blackflies(Simuliumspp) also called "buffalo gnats" or "turkey gnats"fatend at the edge of flowing water. They are
approximately the same size as mosquitoes, but are chankidrave rounded or humped backs. They transmit
leucocytozoonosis and sometimes attack in swarms ésr@egh to cause anemia and death.



Blackfly (Simuliurapp)

Blackflies are difficult to control. Your best bet is tanbwl larvae in spring (using an insecticide locally apprbfor
the purpose), before adults emerge. Chickens kegttiat confinement may be protected from blackfligsMndows
fitted with fine-mesh screens.

Biting gnats Culicoidesspp) also called "midges," "no-see-ums," "punkies,"sandflies" are found in swampy
areas. Attacks irritate chickens, causing them to becestess and to eat less. Like blackflies, biting gnats are
difficult to control. A good start is to eliminate sourcéstagnant water.

Filth Flies

The common house fMusca domesticagnd other filth-breeding flies don't bite, but they irritatedy transmit
tapeworm (by ingesting tapeworm eggs that infect a chielen it eats the fly), and spread bacterial diseases.
Flies also leave annoying specks on eggs, and theyrbraighbors, sometimes leading to nuisance-abatement
lawsuits.

Fly problems are a direct result of housing a flock imuificial environment without providing proper
management. Flies breed in damp litter and manure. Aworiant fly-control measure is keeping litter dry by
guarding against leaky waterers, leaky roofs, and fiuseepage due to improper grading outside.

Good ventilation also helps dry out manure and littercéthies don't like moving air, a ceiling fan not ontygroves
ventilation on hot days, but keeps flies from bothedhigkens.
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A common mistake that can lead to a warm-weather populatiplosion of flies is to remove litter without
thoroughly cleaning the coop. When manure accumulateésiges out, it attracts fly parasites and predators that
naturally control flies. If you remove litter and maauyou also remove the natural fly predators.

Homemade Fly Trap

How many traps you need depends on how big yoekehihouse is and
on how bad the fly problem is. For each trap, yowgktd a milk jug or
similar container. Cut four 3-inch (6 cm) diameter baoigo the upper
one-third of the jug, one hole in each face. In the bottbthe jug, place
2 tablespoons of commercial fly bait granules comgithe fly sex
pheromone (common brand names include Muscalure @cwiure).
Hang the jug close to the ceiling. Flies will enter the jugeeaifon the
bait and die before they can leave. As dead flies aglaue; replace the
jug with a new one.

Letting manure accumulate during warm weather, andngaure it stays dry, is a good fly-control method.
Another is cleaning out litter and manure at least once k. \Wée cleaning must be absolutely thorough one small
clump of manure contains enough fly eggs to producdredls of flies. Dispose of the litter by composting it,
burying it, or spreading it on a field where chickens wa@m within the next year.

If flies get out of hand, avoid using insecticides or'lyoun the risk of breeding a resistant fly populationeO
alternative is to introduce fly predators, purchasethfone of several mail-order sources. Another altermadito buy
or make fly traps.

Mosquitoes

The occasional mosquito does not seriously botlebicken, but a mass attack lowers egg productidrcan

cause death. Several mosquito spedeslésandCulexspp) transmit poultry diseases, including malamié @ox. Such
diseases are most likely to occur in late summer amhglfalh, when cool nights attract mosquitoes to the viaramd
lights of a poultry house.

Control mosquitoes by eliminating their principal laeg grounds stagnant water in persistent puddldgjres, and
swampy areas. Where mosquitoes are dense, vacagaatest pox.

Lice

Lice come in two varieties: blood-sucking and chewingoBbucking lice attack only mammals. Chewing or dilice
(order Mallophaga) attack both mammals and birdge@¢ species infest chickens, and a bird may betedeby more
than one species at a time.

Lice are species specific, meaning a louse that prefiickens doesn't like any other kind of bird or anirkiiw
seriously chickens become louse-infested, or lousy,rifspe part on their strain some strains are more resistan

than others. Debeaked birds, because they can't gyomperly, are more likely to become seriously infesiteah
other chickens.



An infested bird becomes so irritated from being chewetthanit doesn't eat or sleep well. Egg production drap
as much as 15 percent, and fertility may also droyckéns get restless and injure themselves by scratahohg
pecking their own bodies. In the process, featherdagaaged an important consideration if the birds aredfise
show. In a serious infestation, especially in chicksidlie.

Louse infestation (technically called "pediculosis") oftenoagganies poor management and associated problen
such as malnourishment, internal parasites, and atfesmtions. Whether louse infestation causes these preptam
these other problems make chickens more susceptilide tes arguable but entirely academic.

Lice Species

Lice species vary in shape and size, ranging in length @% to % inch (1 to 5 mm) big enough to see with the
naked eye. Most lice are yellow or straw-colored, mgithem difficult to see on white chickens, but easy i sp
dark-feathered varieties.

Among the different species that attack chickens, basta preference for feeding on certain parts of tg, bo
resulting in descriptive common names such as wing loes#, louse, and fluff louse. Most lice eat feathers ski
scales, and other organic matter on the skin. An excestithe body louse, which chews through skin and
punctures growing quills to get blood. Body and hezedare the two most serious louse pests of poultry.

Headuse
(Cuclotogaster
heterographa

The head louseC{uclotogaster heterographuis the most serious louse pest of young birds, partlgataheavily
feathered breeds like Polish and Cochin. It spreads &rden to her chicks, causing the little guys to becoonwpgirand
weak. Seriously infested chicks may die before theyhréamonth of age.

Body Louse
(Menacanthus
stramineu$

In a heavy infestation of body licBénacanthus straminels/ou'll find numerous scabs on the bird's skin andlpea
colored egg masses at the base of feathers. Body dice fast when you part a bird's feathers, take a doaik
before the lice scurry into hiding.



CHART 4-2

Lice

Common Body Part Where Found Appearance of AppearahEgg Common in
Name Affected Louse North
Scientific America
Name
head louse head and neck base of feathers oblaysiyr white, attached to  very
Cuclotogaster 0.1" (2.5 mm) down or feather
heterographus long base
small body  vent, breast, close to skin like body lpusdike body louse no
louse head, under but smaller eggs, but smaller
Menacanthuswings
cornutus
body louse  vent, breast, close to skinin straw-eolor  in clusters near very
M. stramineushead, under  sparsely feathered moves feather base

wings areas
small body  vent, breast, close to skin like body lpusdike body louse no
louse head, under but smaller eggs, but smaller
M. pallidulus wings
shaft louse  feather shafts body feathers like bodselou in strings on yes
Menopon but smallerand  feathers
gallinae paler
wing louse  feather wing, tail, back, slender, gray, clisters near yes
Lipeurus barbules and neck feathers moves slowly feather base
caponis
fluff louse body feather  back and vent small, broad in clusters near no
Goniocotes  fluff yellow, slow feather base
gallinae
large chicken body and body feathers dark, smokey gralusters near no
louse feathers 0.25" (5 mm) long feather base
Goniodes
gigas
brown chickenfeathers body feathers large, reddish n clusters near no
louse brown feather base

G. dissimilis



The shaft louseMenopon gallinag which does not infest young birds until they becomé feathered, is a
possible transmitter of chlamydiosis. It punctures sddthier quills near the base and leaves strings of light-
colored eggs on feathers. It likes to rest on feathetsshait scurries toward the bird's skin when you part the
feathers.

The fluff louse Goniocotes gallinagis fairly common. It stays mainly on fluff and is rel&y inactive, so it

causes little irritation or injury. Similarly, the brown chiokeuse Goniodes dissimiliswhich occurs primarily in the
South, lives on body feathers. Two species of small bodyMenacanthus cornutuandM. pallidulug are similar to
each other, and both are often mistaken for immatuwlg lwe. These and other lice species are not partigular
common in North America.

Life Cycle and Treatment

A louse lives for several months, going through itsre life cycle on a bird's body. It can survive lessithaveek off
the body. The female louse lays her eggs, called "mitsd chicken's feathers and makes sure they staylifier
sticking them down with glue.

Nits hatch in 4 to 7 days. Young lice, called "nymplas¢ unlike other insects in that they look like adults, only
they're smaller and nearly transparent. They go threagharal molts and develop color as they grow.

When a louse matures, it mates on the bird and $agntg) nits. One female may lay as many as 300 nitefin h
lifetime. Since lice go through one generation in abouté&wdn just a few months one pair explodes into
120,000.

Lice usually travel to chickens by way of wild birdsused equipment. They spread by crawling from bird to daird
through contact with infested feathers, especiallyndua molt.

Lousiness is usually worse in fall and winter. Suspecifligeur chickens are restless and constantly scratch and
pick themselves. Look for moving lice on feathers and, gkad for white or grayish egg clusters at the base of
feathers. If you see lice on one bird, chances are tp@oathole flock has them, or soon will.

Inspect your birds at least once a month. As soon aspaiudice, treat the flock by spraying or dusting with an
insecticide approved for poultry. Spray caged birdsiftbe bottom as well as from the sides and top. Tréaut-lit
reared birds by sprinkling powder on the litter and efgmred dusting areas. Treat individual birds by plaaing
pinch of powder beneath each wing and in the vent Baehead lice, mix insecticide powder with Vaseline and
rub it on each bird's head and neck. Since no inseetidlid nits, repeat the treatment twice at 7-day intervals.



Mites

Mites belong to the tribe Arthropoda, characterized by extskeletons and jointed limbs. They are members of the
class Arachnida, a group of spider-like creatures sitgle-segmented bodies and four pairs of legs.

Mites are quite small, usually under 1/25 inch (1 mmigngth; some are microscopic. All have mouths desigoed f
piercing or chewing. Depending on the species, theyolivelood, tissue cells, or feathers.

Most mites spend a lot of time off the bird and areagbi®y contaminated equipment, shoes, or clothing. Tleeglso
spread by infested birds, including wild ones.

Red Mite
(Dermanyssus
gallinae

Some mites remain on a chicken's skin. Others hide thefieparts, burrow under the skin, or make their wapde
within the body to live in the lungs, liver, or other orgavige infestation (technically called "acariasis") causes
irritation, low vitality, plumage damage, increased appatitompanied by low egg production, reduced fertility,
retarded growth in young birds, and sometimes anandadeath.

Red Mites

The red mite[Dermanyssus gallindelso called "chicken mite,” "poultry mite," or "roosit@t is the most

common mite found in warm climates and is a bigger prolmlesammer than in winter, since it becomes inactive
when the temperature drops. The red mite is moreyltkebe found on litter-raised birds than on those kept
cages.

Red mites are grey until they suck a chicken's blowbtarn red. They live and lay their eggs in cracks naasts or
nests. They survive for up to 6 months off chickend)@agsing may remain infested long after chickens have
been removed.

The red mite population increases rapidly in hot weathmer female lays as many as 120,000 eggs. The mitestfeed
night. In a heavy infestation, some mites may stay on Hirdag the day and can kill chicks and setting hema. |
particularly severe infestation, red mites invade the obafbird's mouth, causing serious anemia. Red mitesy w
abundant, will also attack humans.

Check birds at night, when mites are on the prowl. Yae# little specks crawling on the roost or on the bir
themselves. Red mites can be controlled solely by clgamprthe bird's environment no need to treat individualsbir
Clean facilities thoroughly and dust with a pesticide powg@eraved for poultry, with particular attention to crack:
and crevices. Repeat the dusting in 5 to 7 days.



CHART 4-3

Mites

e
o
S Comimon
= Comumon  Where in North
2 | Family Species neme Jound America
Sarcoptidae hemidocores scaly-leg unfeathered yies
T mite part of legs
K. gallitiae depluming  in skinat base i
mite of feathers
| Epidermoptidae  Epidermopies scaly-skin body and upper o
| bilaharus mite legs on birds
] Rivolsia feather-
E hiftercata cating mite
= | Cyioditida Cytodites mudus air-sacmite  respiratory unknown
£ system
g Laminosioptidae  Larinioptes cyst mite under skin unknown
3 Cysiicia
Analdesidae Megninin feather mite  legs and heacd 1o
| gallinilae
M. celvitalis feather mite  on birds
Meralichidag Darnrogmdpiius quill mite inside quills 1o
Hrirr
0. elongatus quill mite inside quills
Prerolichs feather mite  on fight and
oliuses tail feathers
Trombiculidae  Acomasacarns gallf chigger hedgerows and southem
& Newschongastia. chicken dense brush stales
é AR chigger |
Z Tromilvicida chigger |
= a
= edfrecldnpes:
5 T Itevdars chigper
E i 1 splenelens red bug
= | Myobiidae Syringophilus quill mite inside quills no
] bipectinatus
= Dermanyssidac  Dermenyssns red mite atnight in nests Very
= pellinee anel cracks: during
& day on birds
= Crruilronyssis northermn o birds narthem
& sylvigrin fowl mite statles
-.E" O3 Drrersa tropical fowl  on birds WA
mite regions |
i Argasidae Argas spp. fowl tick wiood liter, cracks yes
% Ixodidae Al lore star waood litter, cracks  southern
= dAntericaniin tick slates
2 | Ixodidae A, maculationt Gull Coast wood litter, cracks  southern
= tick slates




Fowl Mites

The Northern fowl mite@rnithonyssus sylviaruyms the most serious external parasite of chickedglamost
common one found in cooler climates. It completesntseslife cycle in less than a week, so an infestation
worsens rapidly. In contrast to red mites, Northern foites increase more rapidly in cold weather.

'''''''''

Northern Fowl Mite
(Ornithonyssus
sylviarum)
found in cool

climates

This mite differs from the red mite in another way itvdees only about a month off the bird. It lives itdienlife on
the bird and therefore does more damage than theited m

Evidence that northern fowl mites are present inclmiéss crawling on eggs in nests, large numbers of mitése
skin of birds during the day, darkened vent featheis ptackened, scabby skin around the vent. This miteesiov
quickly and will crawl up your arms when you handleryohickens. Control involves dusting individual birdshnat
pesticide approved for poultry. Repeat the dusting dgarto 7 days.

Nearly identical Tropical

Fowl Mite (Ornithonyssus

bursg found in warmer
areas

The tropical fowl mite Qrnithonyssus burgaesembles the northern fowl mite and seems to replace/arm
areas. Like the northern fowl mite, the tropical mite lite®ntire life on the bird, but by contrast is more likelyetp
eggs in poultry nests. Control involves dusting nests #sawendividual birds.

Skin Mites

The scaly-leg miteKnemidocoptes mutans a pale gray, round, tiny creature, only about 14fC&n inch (0.5 mm) in
diameter. It is more likely to attack older birds, but @#ects young birds kept with old birds. It burrows itite
unfeathered portion of the skin on a chicken's shaalksing the scales by generating debris that

accumulates beneath them. As a result, the legs thaoictiorust over. In severe infestations, this mite attacks
combs and wattles as well as legs. The scaly-leg péteds its entire life on the chicken. Once it invades,



you'll have a hard time getting rid of it. The best apgdnaado cull affected birds. Treatment involves smotigethe
mites by applying a kerosene-linseed oil mixture (s®g to the chicken's legs every 10 days until the proldiesrs
up. Coat the legs with mineral oil or warmed petroleum j@llgseline) to loosen old, crusty scales, but don't expe
raised scales to return to normal.
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Controlling Scaly-Leg Mites

Scaly-leg mitespread slowly by traveling from bird to bird. They d¢en
controlled by brushing perches and chickens' lege ammonth with a
mixture of one part kerosene to two parts linseed otl frotor oil).
Scaly-leg and other burrowing mites can be controlled ib&ion birds
with ivermectin (trade name Ivomec), an over-thenteucattle wormer
sold at most feed stores. Give a bantam 5 to 7 drop®obgh; give a
larger bird % cc by mouth. Since the withdrawal timeasknown,
ivermectin should not be used on birds kept for meaggs.

Scaly-skin mite(Epidermoptes bilobat)igs a relatively rare parasite that causes avian scathesmite burrows into
the skin of a chicken's body and thighs, causing inflatlmand itchiness. The skin thickens with brownishyellow
scabs that may become infected with fungus. A seridastation causes emaciation and death. The scalyskin mite
difficult to control. Keep it from spreading by isolatingculling infested birds.

Feather Mites

Feather mites live on and eat plumage, ruining feathechéwing stripes across them or by damaging thbdedase.
Luckily, these mites are not common in North America.

Perhaps the most common among them is the depluminginigenidocoptes gallinaga tiny creature that is barely
visible to the naked eye. It burrows into the skirhathiase of feathers, causing the chicken to scratcpudinolit its
feathers in an effort to reduce the irritation. The probiecreases in warm weather. This mite is difficult to cdntro
cull birds to avoid its spread. Treatment involves digpndividual birds in a solution made up of 1 ouncedBms)
soap, 2 ounces (60 grams) sulfur, and 1 gallon ()itearm water.



The quill mite (Syringophilus bipectinatyisnhabits a feather quill, resulting in partial or tokaés of the feather.
Evidence of its presence is the powdery residuads in the quill stump. Since these mites hide insidedestthe
only known way to control them is to dispose of affedids and thoroughly clean their housing. Quill mitesuocc
in the eastern states, but are quite rare.

Also rare are:
the feather-eating mitd{voltasia bifurcaty which does little damage
the Canadian feather mit®légninia gallinulag, which causes crusty heads and the loss of leg scales

the southern feather mit®( cubitalig, which is similar to the Canadian feather mite but ocpursarily in the
southern United States.

Internal Mites

Although mites are basically external parasites, they soregtinvade the inside of a chicken's body, either by
burrowing under the skin or by invading internal org&isone knows how common they are. Since they do not
cause serious health problems, few people look for tAsra.result, little is known about them.

The cyst mitel(aminosioptes cysticojalso called "flesh mite" or "subcutaneous mite" i creature visible
only under a microscope. It burrows into a chickekiis, svhere it does little damage until it dies. Then it bee®m
encased in a yellowish nodule (somewhat resemblinglal@@aused by tuberculosis). The main problem cyst
mites cause is destroying the aesthetic appeal of meat Dire®nly known way to get rid of them is to destroy
infected birds.

The air-sac miteGytodites nudysnvades a chicken's respiratory system, where imhsée do little damage

unless it becomes abundant. A serious infestatiotuges symptoms that resemble avian tuberculosis:iatoac
anemia, and death. During postmortem examination (sggerhl0), you can see the mites as slow-moving wbite d
on the air-sac surfaces. The only known method airabis to cull affected birds. Unlike other mites, whiwdtch

from eggs and molt several times to reach maturity, airrstes are born live and spend their entire life cycles in a
chicken's windpipe, lungs, air sacs, and bone cavities.



Chigger Mites

Chigger mites also called "jiggers," "harvest mitesd ‘aad bugs" infest the skin of birds, humans, androthe
animals. Of the 700 known species, only 4 are commtime United States and Canada. Chiggers are most
prevalent east of the Rockies, although some species ioc&rizona and California. The adult, identified by its
red, figure-eight shaped body, feeds on plants. Onliatlval stage is parasitic. In southern states chiggers
through several generations per year; in the north,gbelirough only two or three generations.

Chigger larvae have three pairs of legs, instead otishal four of other mite forms. They are about 1/k&Eb
(0.17 mm) long so small they can barely be seen witméhed eye. They are straw-colored, making them even
more difficult to see until after they feed, when thegkitike red dots.

Chigger Mite Larvae
(Trombicula
alfreddugesi

Chiggers are fond of attacking a chicken's neck, braad wings. They pierce the skin with their mouthscinje
poisonous saliva that liquifies the skin, and feed anfleg skin for up to 6 days before dropping off. T causes
itching, swelling, and irritating scabs that may last feels. Young birds become droopy, stop eating and dgnkin
and sometimes die.

Since chiggers prefer tall weeds, they can be a profderfiee-ranged chickens. The best method of contrtd is
keep weeds mowed around your coop. Where chiggerssgrecially numerous, repel them by dusting or spyayir
with sulfur.

CHART 4-4
Chiggers
Species Distribution Habitat
Acomatacarus galli southern U.S. grassy meadows, dense brush
Neoschongastia a. americana southern U.S. dry soil and rocks
Trombicula alfreddugesi widespread dry, brushy areas
T. batatas tropical areas  sunlit, grassy meadows
T. splendens eastern U.S. swamps, bogs, rotten logs
Scavenger Mites

Scavenger mites (family Uropodidae) live inlpguitter and feed on fungi. They are especially nuraerehere
new pine shavings are thrown tp of old litter. Discovering an infestation of scavenmites can be alarming, but do
worry these mites do not attack chickens.



Ticks

Ticks are really nothing more than big mites. They aveleld into three families, two of which are parasitic
Argasidae or soft ticks and Ixodidae or hard ticks.

Soft Ticks

Of several species of soft ticksrgas persicuss the most prevalent in the United States. It is commardyk as the
"fowl tick," "adobe tick," "blue bug," "chicken tick,'r dtampan.” It mainly occurs in the southwestern statekalong
the Gulf Coast.

Fowl ticks are leathery, egg-shaped, flattish and up tect{12 mm) long. They feed only on blood and can
survive as long as 4 years between feedings. Theyraoe taddish-brown until they feed, then they turn bluish

A female tick lays as many as seven batches of egdaioimy up to 150 eggs each. She deposits her eglgs tree
bark and in coop walls. In warm weather, the eggshhatabout 10 days; in cool weather, they take up to Btinso
Tick larvae crawl around until they find a host, attach teues, and feed for about a week. They leave thddird
molt, then return for another blood meal.

Fowl Tick
(Argas persicus

Ticks are particularly active during dry, warm weathdrey hide in cracks and crevices during the day anteaaut
at night to feed. Feeding takes 15 to 30 minutes anedeged spots on the bird's skin. Chickens that expeloe
bitten become restless at roosting time.

Other signs of infestation are ruffled feathers, weakriEgwessed appetite, weight loss, a drop in laying, and
sometimes diarrhea. The bite wound may become infectedadtieria. In a growing or mature hen, toxins

released from the ticks' saliva can cause transienypiaréhat is sometimes mistaken for botulism or Marek's
disease. Soft ticks also spread a number of diseaseg]imgccholera, epidemic tremor, and spirochetosis. Aelarg
infestation causes anemia, emaciation, and deathraCamcludes housing chickens in a metal building (to eliminat
hiding places),and installing suspended roost
or keeping birds in cages (so ticks can't easily climibo dhem). Eradicating ticks is difficult. It involves
thoroughly cleaning housing and spraying with a pestitateled for ticks that is approved for use with poultry
Use a high-pressure sprayer and pay special attemtioratks and crevices. If birds must be individually tieate
for larval ticks, dipping is more effective than gpng. Since ticks molt several times before reachingtadod, and
the entire process takes about 8 weeks (longer, itemyjrspray every week for at least 8 weeks to destrayages in
the life cycle, then spray once a month thereafter. Adterthe type of insecticide you use so the ticks decrbe
resistant to one type.



A serious tick infestation involving the transmission of sedse may require such drastic measures as cutting
down and burning nearby trees in which chickens roosifoanburning down infested housing. Moving
tickinfested chickens to new housing will, however, anlyve the problem to a new location.

Hard Ticks

Hard ticks are most likely to be found on free-rangeidkens in temperate and tropical climates. Two kinds taffe
chickens in North America.

The lone star ticklAmblyomma americanynoccurs from southern lowa eastward to the Atlantic Caad
southward into Mexico. It is found in woodland and bgusireas, and attacks dogs and humans as well as
chickens. Since it transmits human diseases, you danttame of these to bite you.

The adult female lone star tick is pear-shaped andraltdsrown with a pale spot on her back. She'll lay betwe
5,000 and 7,000 eggs, which take 32 days to hatahlarhae, called "seed ticks," are straw-colored aadlaround
in bunches. Nymphs are light to dark tan and are snthberadults. The lone star tick has a 1-year life cyltlang
which it feeds three times on three different hosts.

Lone Star Tick
(Amblyomma
americanum

The Gulf Coast tickAmblyomma maculatunis chestnut-brown with colorful patterns on its backctiurs along the
Atlantic Coast from Virginia southward into Florida and westwal@hg the Gulf Coast into Texas, decreasing i
numbers as it moves inland. Although it attacks chickensefers humans, dogs, and other large animals. Ea
female lays 15,000 to 19,000 eggs, which take 19 tda38 to hatch. Larvae usually attach themselves todtie n
area and feed in groups.

Parasite Control

Not all external parasites are equally common in akhsua the country. Your state Extension poultry specialist
can tell you which parasites are most likely to be founglaur area and can advise you on currently approved
methods for their control.

Many parasites can be controlled through good managiemcluding

Giving housing a periodic thorough cleaning. Once parasitegle a coop, sometimes the only way to get rid of
them is to use a pesticide.



Methods for applying pesticides to birds can be diviohtd two categories: individual treatment and flock
treatment. Individual treatment is more effective, batkltreatment is more practical for a large flock.

No pesticide destroys parasite eggs. To avoid reini@stathen eggs hatch, a repeat application is necessary,
timed to coincide with the hatching cycle of the péeasvolved.

Pesticide Use

The list of pesticides recommended for poultry is faifgrs and changes often due to two things:
continuing development of resistant strains of parasitgsiaw knowledge about the dangers of
various products. Even approved pesticides are txicshould be handled with care. Always read the
label and follow all precautions.

Before applying any pesticide, remove or cover feegietiswaterers and gather eggs. Wear gloves and
a face mask, and avoid inhaling sprays or dusts.ufsgall any on yourself, wash your skin and

launder your clothing. After applying a pesticide, washryclothing separately.

Store pesticides away from children, pets, livestock,dpadd feeds. Keep them in their original
containers with their labels intact. Puncture empty coetaiso they can't be reused. Due to laws
regarding toxic wastes, getting rid of empty containarske difficult. Check with your local waste-
disposal agency.

Some pesticides approved for poultry are restrictednmgaou must obtain a permit to use them.
Contact your county Extension office or state poultcggist for details. Obviously, your best bet is to
avoid using toxic chemicals by managing your flock sogonit need them.

Pyrethrum

One fairly safe natural pesticide is pyrethrum, a platiaet that's relatively non-toxic to humans and birdsidut
highly toxic to insects. Put into a squeeze bottle and pirifeccracks and crevices, or powdered onto vent fludf a
beneath wings, it wards off body parasites and flies.

Dust Baths

Old-time poultry keepers controlled external parasitesrbyiging their flocks with bins of fine road dust ohas,
sometimes adding sulfur or lime-and-sulfur garden dushtharmce the beneficial effects of the dust bath. Chickens
instinctively dust themselves to keep clean and rid thieesef external parasites, which they dislodge by pulling
feathers through their beaks while grooming. But dustiragshes, sulfur, or other chemicals involves a tratle-of
chickens are highly susceptible to respiratory problemd in- haling exotic materials makes matters worse.



Nicotine Sulfate

Another old-time treatment that works wonderfully well is glaedening pesticide nicotine sulfate (sold as a 40
percent solution under the trade name Black Leaf-#@)oiks by evaporating when it is warmed by a bird&ybo
heat. It's painted on roosts just before nightfall obédton vent fluff. As a 2 percent dust it's puffed weat
feathers. The use of nicotine sulfate on poultry has baened in some states because it is highly toxic if dpille
on the skin of chickens (or humans). Old-timers csolahetimes revive a poisoned bird by tossing it intathe
causing the bird to flap its wings and inhale oxygendfigx, but the trick didn't always work and the bird often
died.

Petroleum Oil

A safer old-time method that's messy but effective agparsisites living off a bird's body is to paint petroleum oil
onto roosts and nests and into cracks and creviogerks by coating and smothering lice and mites, but can
create a fire hazard in a wooden building.

Dog Dip/Steampmm

Two other products that work quite well for chickensfiga dips and flea-tick-louse shampoo for dogs.
Shampooing is ideal if you wash your birds for extioli anyway. On a warm, sunny day, wash each bircammw
water, soaking the bird thoroughly and working adyaher among the feathers. Rinse the bird at least twice
warm water. Pat the feathers dry with towels. Let the biydrda warm area, away from drafts, or hasten drying
with a blow dryer.

Systemic Inhibitors

A fairly new idea being developed for chickens is the afssystemic inhibitors that minimize infestation by
making a chicken's body unpleasant to parasites. Commseatlyaystemic inhibitors include brewer's yeast fed to
cats to ward off fleas, and vitamin B taken by hugtankeep mosquitoes away. Some drugs, including the
coccidiostat sulfaquinoxaline and the cattle wormemneztin, work similarly.

Precaution

Despite the success of extra-label uses such as shggested above, it isn't a good idea to experiment with
products that are not specifically intended for poulimess: a) you do not plan to eat meat or eggs from your
flock in the near future, and b) you're prepared e loirds treated with inappropriate products.



5- Internal Parasites:

Worms

Internal parasites are divided into two major categonetopoa (discussed in the next chapter) and the group
commonly known as worms. Worms can become a probieground-reared flocks, particularly where chickeres a
kept in the same place year after year. Most infestatienslop rather slowly.

Under good management, worms and chickens becomecbdlan peaceful co-existence. Through gradual
exposure, birds can develop resistance to most pEgasi overload is usually caused by disease osstres

If the scale tips in favor of the worms, the chickeny gradually lose weight as the worms interfere with food
absorption and other digestive processes. Some warstsad of invading the digestive tract, invade the
respiratory system, causing breathing difficulties aradlgal blockage of airways. Less common worms invade
other parts of the body.

Worms are divided into two main groups, according tcstiegpes of their bodies. Roundworms or

Nemathelminthes have cylindrical bodies; flatworms or Platyimthes have flattish bodies. In turn, roundworms, ar
divided into two groups, nematodes (also called "raworchs") and acanthocephalans (thorny-headed worms
Flatworms are also divided into two groups, cestotigme(vorms) and trematodes (flukes).

Intermediate Host
Some worms have direct life cycles whereby female wornrgyliv a chicken's body shed eggs that pass out of

the chicken in droppings and are eaten by the sametrex chicken to begin a new life cycle. Other worms laawve
indirect cycle that requires an intermediate host. A haatydiving thing in which a parasite resides. In an iradire
cycle, worm eggs expelled by a chicken are eaten bgssigopper, earthworm, or other intermediate host. Aehic
becomes infected or reinfected by eating the intermeldcstie(or being bitten by the intermediate host, which reteas
parasite larvae in its saliva).
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Parasitic Worms of Chickens
Nemathelminthes (roundworms)
Nematodes (roundworms)
Acanthocephalans  (thorny-headed
worms)

Platyhelminthes (flatworms)
Cestodes (tapeworms)
Trematodes (flukes)

More than half the nematodes and all the tapeworms tedénchickens require an intermediate host. These
indirect-cycle parasites create greater problems in latensu, when beetles, grasshoppers, and other intermedi
hosts proliferate. Knowing which parasites have indiréetdycles, and which intermediate hosts are involvednis
important part of any parasite control program.

Controlling Worms

Controlling parasitic worms requires good management rdkizer constant medication. Not only can parasites
become resistant to medication, but worming becomeaensive and never-ending cycle unless you eliminate th
source of infection.

Reducing the need for worming medications includes giogia proper diet; a diet that's high in vitamins A and B
and animal protein enhances immunity to roundwormsd@eanagement involves these sensible parasite-
control measures:

Practice good sanitation

Eliminate intermediate hosts

Rotate the range of free-ranged birds
Avoid mixing chickens of different ages
Don't raise turkeys with chickens

General Symptoms of Worm Infestation

Usual Symptoms
Pale head (anemia)

Droopiness/depression

Reduced laying
Gradual weight loss

OcassionaSpymppoanss
Foamy diarrhea
Death

Most worms spend part of their life cycles away fromttind's body, offering a good handle on parasite preéoe and
control. To avoid direct-cycle parasites, design housinghickens can't pick in their own droppings. To avwdirect-
cycle parasites, keep intermediate hosts away frc
the coop. Take care when using insecticides, thougbe £hickens can be poisoned from eating poisongelcts.
When possible, use an insecticide only in an unoccup@ade, then thoroughly clean up before introducing
flock.



Wormers

A healthy chicken can tolerate a certain amount of parasiision. Avoid using a wormer unless parasites cause
your chickens to look scrawny and scruffy, lose weight lay fewer eggs. If worms get out of control aeath the
point where they begin to affect the chicken's hegtth,may have no choice but to use a wormer. Wornensare
properly called "anthelmintics” (from the Greek woaalgi meaning "against" arfaielminsmeaning "worms").

Wormers

Different brands of the following anthelmintics come inyuag strengths. Dosages vary accordingly.
Always follow label directions.

CoumaphogMeldane) is a feed additive approved for large rowrdvs, capillary worms, and cecal
worms. It is not readily available for small-scale us@. replacement pullets, 10 to 14 days before
laying starts coumaphos is added to mash at the r@t@@4 percent. For hens that are already laying,
the rate is 0.003 percent for 14 days. Since coumapmsumulative toxic effects, it should not be
used within 3 weeks of a previous worming. The withédgeeriod is 7 days.

Hygromycin Bis a feed additive approved for large roundwormsilleapworms, and cecal worms. It

is not readily available for small-scale use. Minut@ants are added to mash at a continuous rate of
0.000880.00132 percent. The withdrawal period iaysd

Piperazineis a readily available wormer approved for large rownrdwg. Despite its wide safety

margin, it is currently under FDA scrutiny and may ong loa withdrawn for use in chickens.
Piperazine is rapidly absorbed and rapidly excretedtdtasca narcotic, weakening and paralyzing
adult worms and causing them to be expelled fromlieken, live, with a bird's digestive wastes, but
requires a high concentration to be effective. Piperazimksazest as a one-time oral dose of 50 to 100
mg per bird. The next most effective method, andtbats more practical for large flocks, is to add
piperazine water-wormer to the bird's sole source okohgwater at the rate of 0.1 to 0.2 percent (3 ml
per gallon) for 4 hours. Repeat the dosage in 7 taa¥8.d he withdrawal period is 7 days.
Phenothiazineis approved for cecal worms. It works only againsateorms and has a narrow

margin of safety, so take care not to exceed tremetended dosage of 0.05 grams per bird for 1 day onl
The withdrawal period is 7 days.

(chart continued on next page)



How often your chickens need worming, if they need #ltdepends in part on the way your flock is managed
Chickens on open range may need worming more often d¢bafined chickens. Caged chickens need worming
least often of all. Flocks in warm, humid climates, vehegrtermediate hosts are prevalent year-around, are more
likely to need worming than flocks in cold climates, whatermediate hosts are dormant part of the year.

To ensure a wormer's effectiveness (especially ifrgdagttling tapeworm), withhold feed from the flock 1&
hours before worming. About an hour after wormingdf@ moist mash, which causes hungry chickens to eat
slowly.

After you've used one wormer for a time, parasitesh@tiome resistant to it. Resistance takes between eight and
ten generations. To minimize the development of resisteaihs, avoid always using the same anthelmintic. Don't
alternate too quickly, though, or the parasites may becesmgtant tall the wormers you use. For maximum
benefit, rotate wormers annually.

Drugs not approved for poultry use (withdrawal periadstherefore not made public):

Levamisole the active ingredient in tetramisole, is effective aganside variety of nematodes. It acts on
a worm's nervous system, paralyzing the worm and aguitdio be expelled, live, with digestive wastes.
Levamisole drench (for oral use) is added to water atatteeof 0.03 to 0.06 percent (10 ml per gallon) for
one day only. Levamisole injectable is injected subcutastg@oeneath the skin) one time only at the rate
of 25 mg per 2 pounds of body weight (25 mg/kg). Legaia's therapeutic effect in treating a variety of
infectious diseases is under investigation.

Thiabendazoles a rapidly absorbed, rapidly metabolized, rapidigreted wormer used to kill

gapeworm and common roundworm. It is less potentnimae slowly absorbed and excreted products,
making a divided dose (administered over a period of)tmge effective than a single dose. The
dosage rate in feed is 0.5 percent for 14 days; ing@iteatment calls for 75 mg for each 2 pounds of a
bird's weight (75 mg/kg). Due to its extended treatmenoggethiabendazole is effective against
emerging worm larvae as well as adult parasites. Sindeetiniiazole moves through a chicken quickly, the
withdrawal time is relatively short.

Mebendazoles based on thiabendazole and is used for spiral stomarm, common roundworm, and
thorny-headed worm. The dosage rate is 10 mg fdr 2gounds of body weight (10 mg/kg) for 3

days.

Ivermectinis effective against a wide variety of internal and extepagasites (excluding flukes and
tapeworm). It can be toxic to chickens in relatively $raahounts. Given orally, ¥ cc is enough to
worm a large chicken; up to 7 drops will worm a bantam

(chart continued from previous page)



In the old days, anthelmintics worked against a nareowge of parasites. Today's more potent wormers work
against a wider variety of parasites. They work in twgsvay interfering with the parasite's feeding pattern (in
other words, by starving it), or by paralyzing the paeaso it is expelled live in the chicken's body wastes.

A wormer may be administered to chickens in one ofways:

Orally (added to feed, water, or given directly by myuth be absorbed through the digestive tract;
Injected, to be absorbed from tissue under a chicke&ims

Either way, the wormer is transported throughout the eniskbody, metabolized, and eventually excreted.
Withdrawal Period

Different wormers require different amounts of time beftirey disappear entirely from a bird's body. Each drug
approved for use in poultry has an established "withdrgeriod” the amount of time it takes before the drug no
longer shows up in the bird's meat or eggs. Thiedrétwal period for most wormers is 1 week.

Because an approved drug against a particular passitalivays available, many flock owners use drugs that are
not approved. Such use is considered "experimentdég@nation that allows the drug to be used by qualified
researchers) or "extra label" (a designation that allowsinat@ns to prescribe the drug as needed). Since no
withdrawal period has been established for them, dhajsare not approved should not be used on chiclepts k

for meat or eggs. (Chickens raised for meat reacthbtitg age so quickly that worming them shouldn't actually
be necessary.)

Drug approval keeps changing, so what was "in" todégus' tomorrow, and vice versa. Check with your state
poultry specialist, veterinarian, or veterinary prodwstipplier regarding the latest regulations. Carefully voltbe
label directions of any drug you use.

Roundworms

In the number of species involved and the damage théy chickens, roundworms are the most significant
parasitic worm. They belong to the phylum Nemathelminthesnémeans "thread" andelminsmeans "worm" in
Greek). Most nematodes are long and thin, appearingwsbat threadlike.

Nematodes are less common in caged layers than in #8aced birds. Direct-cycle nematodes and those reguann
indoor-living intermediate host (such as cockroache®etlds) are more of a problem in penned birds;
indirect-cycle nematodes requiring an outdoor-living imediate host (such as grasshoppers and earthworms) are
more of a problem in free-ranged flocks.

Embryonation

Not all nematode eggs are infective when they are expleten a chicken. Some require development or
"embryonation” to become infective. Some eggs embryamai®little as 3 days, others require 30 days or more.

In order to embryonate, nematode eggs must encousteahg@iright conditions of temperature and humidity. In less
than favorable conditions, embryonation may take longeray not occur at all. In general, eggs embryonatemor
quickly under fairly warm, humid conditions. Minimizing rstire inhibits embryonation and slows the

buildup of parasite loads.



Large Roundworm

The large roundwormAiScaridia gall) is one of the most common poultry parasites. Roundvasrascarid
infestation is called "ascaridiasis.”" The large roundw@rapproximately the same thickness as pencil lead and
grows as long as 4%z inches (9 cm) big enough to beve#ieout a magnifying glass.

Adult large roundworms roam a chicken's small intestinea€ionally one will migrate from the intestine up the
cloaca and get trapped inside a newly forming eggcadeely unappetizing occurrence. Such a roundworm can
easily be detected during candling.

One female roundworm lays up to 5,000 eggs, whikh 1® days or more to embryonate. Embryonated eggs
survive in the soil for a year or longer. Roundwormssgead by direct cycle embryonated eggs are picgduya
chicken from droppings, soil, feed, and water.

Birds that are over 3 months old are more resistantdaridgasis than younger birds. Heavier breeds such as
Rhode Island Red and Plymouth Rock are more residtant lighter breeds such as Leghorn and Minorca.
Chickens that eat primarily animal protein are mosgstant than chickens that eat primarily plant protein.

Signs of ascaridiasis are pale head, droopiness, weggghtloslow growth, emaciation, and diarrhea. In a sever
infestation, the intestines become plugged with wormssiog death. Even a somewhat mild infestation may be
devastating when combined with some other disease, parycaoccidiosis or infectious bronchitis. In addition,
ascarids have been implicated in the spread of aviamruses (see "Viral Diseases," page 119).

Of the drugs approved for ascarids in chickens, pidgrazines readily available to owners of small-scale flocks,
althoughlevamisolés often used for backyard flocks, particularly exhibitirds. Piperazineaffects only adult
roundworms. When an embryonated egg hatches in kectsantestine, within 7 days the new young worm
attaches itself to the bird's intestinal lining. Although thiseture form does more damage than an adult
roundworm, during the 10 days it remains imbedded itirtiveg, piperazinecan't touch it. Whenever you worm
your flock, repeat the worming in 7 to 10 days, givingryg@ worms time to release their hold on the intestinal
lining.

Capillary Worm

Six species o€apillaria or capillarids invade chickens, causing "capillariasigpilfarids are white, hairlike or
threadlike worms. Most are too small to be seen with #kedheye, but may be seen with the aid of a magnifying
glass. They usually lodge in a chicken's crop, cecdpaimdestines. In a serious infestation, worms may mioizethe
bird's throat or mouth.

Most capillarids have an indirect cycle, with earthwoeasshe intermediate host. Some have a direct cycle. One
speciesC. Contortg is both direct and indirect. Capillarid eggs are snal difficult to identify during fecal
examination (described later in this chapter).

Symptoms of capillariasis are pale head, poor appetiv@pihess, weakness, emaciation, and sometimes diarrh
Chickens may sit around with their heads drawn intrRadem examination (described in chapter 10) may reve
adult worms in a thickened and inflamed crop.

Capillariasis is most likely to occur in flocks kept on builtliifer. No approved treatment is readily available to
small-flock ownerstevamisoles often used.



Crop Worm

Easily confused with capillary worm, the threadlike croprw (Gonglyonema igluvicolainvades the crop and
sometimes the esophagus and proventriculus (stomé&cidirect cycle involves beetles and cockroaches.

Unless they get out of hand, crop worms do little dgan&igns of a serious infection are droopiness, weeskn
lack of activity, reduced appetite, and thickeninghef crop wall. Crop worms can be controlled by contrgllin
beetles and cockroaches.

Cecal Worm

The cecal wormHeterakis gallinarumis the most common parasitic worm in North Americaickans. As its
name implies, it invades a bird's ceca. Other thanioarbtackhead, to which most chickens are immune, the
cecal worm does not seriously affect a bird's heaklghbrns are more susceptible to this parasite than heavier
breeds such as Rhode Island Red and

Wyandotte.

Cecal worms are slender, white, and about %2-inch longngnéhem easy to see. Their cycle is direct. Eggs
embryonate in 2 weeks (longer in cool weather) and seifeiviong periods under a wide range of environmenta
conditions. Phenothiazine is the approved method afrtrent, although many backyard flocks are treated with
levamisole.

Strongyloides aviuris another parasite that invades the ceca, primarily ikkehgcraised in Puerto Rico. This

worm is unusual for two reasons. First, rather thaghiag in an animal host, it's eggs hatch in soil, where matt
worms live and grow. Second, only the female worm pigzasi chickens. Infestation can be deadly to young birc
but may cause no symptoms in adult birds. No approwadntent is available for small flocks; levamisole is ofte
used.

Stomach Worm

The stomach worniletrameres americafjdnvades a chicken's proventriculus, causing anemis;iatitn,

diarrhea, and in a severe infestation, death. This vimsuch a bright red color that you can sometimes see
through the wall of an unopened stomach during postmagt@amination (see chapter 10). On close inspectan, y
will find worms of two shapes: the elongated ones atkenthe roundish ones are female.

T. americanahas an indirect lifecycle involving cockroaches andgjnappers. Its near relatiVefissispinawhich is
identical but considerably smaller, is carried by the sateemediate hosts and also by earthworms and sarmisp
Control of the stomach worm involves controlling its intediate hosts.

Eye Worm

Eye worm QOxyspirura mansohis prevalent in the southern United States, HawaiiPthigppines, and other

tropical and subtropical areas. It is a small white wdrat ibdges in the corner of a chicken's eye. The eye
becomes swollen, inflamed, and watery, impairing the elm'skvision. The eyelids may stick together and the e\
may turn cloudy and eventually be destroyed. Meantihgechicken scratches the eye, trying to relieve irritation

Eye wormshave an indirect cycle. Worm eggs deposited in thepags into the tear duct, are swallowed by the
chicken and expelled in droppings, and are eaten by thiraBu cockroachRycnoscelus surinamensisVhen a
chicken eats an infective cockroach, worm larvae migrptéhe esophagus to the mouth, through the tear alodt,
into the eye. Wild birds are also infected by eye worng may help spread it to chicken flocks. Eye worm i
controlled by controlling cockroaches around the harsa.



CHART 5-1
Roundworms (Nematodes)
Common Name Appearance Intermediate Host

Scientific Name
capillary worm (capillarid) white, threadlike, 0.3B28mm) long none

Capillaria anatis
capillary worm (capillarid) white, threadlike, 0.042(460 mm) long  earthworm

C. annulata
capillary worm (capillarid) white, threadlike, 0.32(@&60 mm) long noner earthworm

C. contorta
capillary worm (capillarid) white, threadlike, 0.30(718 mm) long none

C. obsignata

capillary worm, white, threadlike, 0.41.4" (1135 mior)g earthworm
threadworm (capillarid)

C. bursata

capillary worm, white, threadlike, 0.31" (925 mm)dpn  earthworm
threadworm (capillarid)

C. caudinflata

cecal worm yellowish-white, thin, 0.30.6" (715 mm) one
long
Heterakis gallinarum
cecal worm white, free-living, tiny, 0.08" (2.2 mm)  ome
long
Strongyloides avium
cecal worm white, 0.30.6" (714 mm) long beetle, eargigsshopper
Subulura brumpti
cecal worm white, 0.20.7" (4.518 mm) long beetle kooach, grasshopper
S. strongylina
crop worm white, threadlike, 0.72.2" (1755 mm) longockroach, beetle
Gongylonema
ingluvicola
eye worm, Manson's eye  white, slender, 0.30.8" (8&() long cockroach
worm

Oxyspirura mansoni
gapeworm, forked worm, red, Y-shaped, 0.20.8" (%29) long noner earthworm, slug, snalil
red worm

Syngamus trachea
gizzard worm reddish, 0.41" (924 mm) long beetle, gagsér

Cheilospirura
hamulosa
roundworm, common white, slender, 0.20.4" (5.511 riomg none



Trichostrongulus

tenuis
roundworm, large (ascarid) yellowish white, thick,2' (50115mm) none
long
Ascaridia galli
stomach worm bright red, male: long, 0.2" (5 mm) female:cockpa

_ grasshopper round, 0.16" (4mm)
Tetrameres americana

stomach worm similar toT. americanaut smaller cockroach, earthworm,
T. fissiprina 0.060.16" (1.54.1 mm) long grasshopper, sandhopper
stomach worm, spiral ~ white, coiled, 0.30.4" (710 mm) long none

Dispharynx nasuta
*Use not approved consult a veterinarian.



Common Name Organ Affected Symptoms Severity Treatment
Scientific Name

capillary worm cecum, sometimes  weakness, emaciaissjipe moderate- levamisole*
(capillarid) small intestine, diarrhea, death severe

Capillaria anatisloaca

capillary worm  crop, esophagus emaciation, death enabe- levamisole*
(capillarid) severe

C. annulata

capillary worm  crop, esophagus, weakness, emaciatiluctance  severe levamisole*
(capillarid) sometimes mouth ~ to move, possible dearldeath

C. contorta

capillary worm small intestine, huddling away frolock, severe levamisole*
(capillarid) cecum weakness, emaciation, possible

C. obsignata diarrhea, death

capillary worm, small intestine pale head, inactivigduced moderate- levamisole*
threadworm appetite, slow growth, possible severe

(capillarid) diarrhea, death

C. bursata

capillary worm, small intestine pale head, inactivigduced moderate- levamisole*
threadworm appetite, slow growth, possible severe

(capillarid) diarrhea, death

C. caudinflata

cecal worm cecum weakness, weight loss (carries mild  phenothiazine
Heterakis blackhead) (wormal)
gallinarum levamisole*
cecal worm cecum, sometimes  none or pasty cecalagsh mild-severe, levamisole*
Strongyloides small intestine turning thin and bloody (found in vese in thiabendazole*
avium Puerto Rico) young birds

cecal worm cecum none mild levamisole*
Subulura

brumpti

cecal worm cecum none, (found in Puerto Rico andl&. levamisole*
S. strongylina America, not N. America)

crop worm crop, sometimes droopiness, weaknesdjvitg, mild control
Gongylonema esophagus, reduced appetite, slow growth, inteatesdi
ingluvicola proventriculus thickened crop wall host

eye worm, eye scratching of eyes; watery, moderatevermiectin (3
Manson's eye inflamed, swollen eyes; eyelids dropyeén
worm stuck together twice daily)
Oxyspirura

mansoni

gapeworm, windpipe, bronchi, gasping, coughing, elesed, mild- levamisole*
forked worm,  lungs head drawn in, yawning, head madden

red worm shaking, death adult birds

Syngamus

trachea

gizzard worm  gizzard usually none mild- control
Cheilospirura moderate intermed. host
hamulosa

roundworm, cecum, sometimes  primarily in young bivdsight  severe thiabendazole*
common small intestine loss, anemia, deaths pesjbring mebendazole*

and fall



Trichostrongulus

tenuis
roundworm, small intestine, pale head, inactivigguced moderate piperazine
large (ascarid) sometimes appetite, slow growth, diarrhea (wormal)
Ascaridia galli esophagus, crop, death levamisole*

gizzard
stomach worm  proventriculus diarrhea, anemia, eriiagja moderate-  control
Tetrameres death severe intermed. host
americana
stomach worm  proventriculus diarrhea, anemia, eriiagja moderate-  control
T. fissiprina death severe intermediate
host

stomach worm, proventriculus, heavily infested birdsy die moderate- mebendazole*
spiral sometimes severe
Dispharynx esophagus
nasuta

Veterinary treatment, usually reserved for valubblis, involves applying a local anesthetic to the eyefably
lifting the third eyelid, applying 1 or 2 drogsgpercent cresol solution, and immediately flushingtba eye
with clean water. If the eye is treatechm ¢arly stage of infection, it should clear up irr 3 days.
An alternative (unapproved) treatment involves putting 3sladgvermectin into the chicken's eye, twice a day,
until the eye worms are gone.

Gapeworm

The gapeworntfyngamus tracheduries its head in the lining of a bird's windpipe or offeat of the respiratory
system, causing "the gapes" or "gapes." Gapaw/get their name from the habit an infected birdofias
continually yawning or gasping for air. Theg@ms, which are big enough to be seen without magidic, are
also called "red worms" or "forked wormstlealood-red female has a somewhat paler male pentigne
attached, forming the letter Y.
Gapeworms can cause considerable losses trainged flocks, particularly those associated with adult ystke
This parasite is especially serious in young pottker chickens become resistant.
An infected chicken coughs up worm eggs, swallttvem, and expels them in droppings. The cycle is eitrestd
or indirect, involving earthworms, slugs, and sné&itggs take up to 2 weeks to embryonate and may survaal
for as long as 4v2 years.
Symptoms of gapes are yawning, grgngasping, sneezing, coughing (sometimes coughirzgdgtached
worm), choking, loss of energy, lobapetite, weakness, emaciation, closed eyes, hekmhghftequent
throwing of head forward with mouth open asmfor air, and convulsive shaking of the head (to digledyms
from the windpipe). Gapeworms multiplgicdy, eventually suffocating the bird.
Infected small flocks are treated with eitheabendazol®r levamisole.



Thorny-Headed Worm

The thorny-headed worm (Acanthocephalans) is more @ymmAsia than in North America. It invades a
chicken's intestine, causing anemia and weakness. Likeethatode, it is cylindrical in shape. It can be identibgd
its tubular sucking appendage, or proboscis, spoctinged hooks or spines.

These worms have an indirect life cycle. Intermediagshmclude snakes, lizards, and a variety of arthropods
(spiders, mites, ticks, centipedes, and insektshendezolealthough not approved, is used as a treatment.

Flatworms

Flatworms belong to the phylum Platyhelminthpkatys meaning "flat" anchelminsmeaning "worm" in Greek).
Flatworms come in two versions, ribbon-shaped tapew¢cestodes) and leaf-shaped flukes (trematodes).

Tapeworm

An estimated 50 percent of all chickens in small flocksirfested with tapeworms. Like roundworms, tapeworms
come in many species. The eight species that invadeettsicknge in size from microscopic to 13% inches(3y
long. Infestation is called "cestodiasis."

Most tapeworms are host specific those infecting chickerzle only chickens and their close relatives. All
tapeworms lodge in the intestinal tract, attaching theadk to the intestine wall with four pairs of suckershEa
species prefers a different portion of the intestine.

During postmortem examination (see chapter 10), moswains can easily be seen without benefit of
magnification. The exception is the microscopic tapewbBamainea proglottinaTo see it, open a portion of the
duodenal loop and place it in water. The loose ends déffevorms will float away from the intestinal tissue.

Ironically, this smallest species is also the most deadlynasy as 3,000 have been found in one bird. Sympton
include dull feathers, slow movement, emaciation, bregtifficulty, paralysis, and death. General symptarfis
cestodiasis are weight loss and decreased laying. Leggteard to be more resistant than Plymouth Rocks.

All tapeworms require an intermediate host; an ant, besttéhworm, housefly, slug, snail, or termite. Caged
birds are likely to be infected by worms whose cycle ineslflies. Litter-raised flocks are likely to be infected by
worms whose cycle involves beetles. Free-ranged chicterigkely to be infected by worms whose cycle
involves ants, earthworms, slugs, or snalils.

A tapeworm's body is made up of individual segmearis, or more of which break away each day. A chicken
starts shedding segments within 2 to 3 weeks after eatimgfective intermediate host. In a severe infestajion
may see segments in droppings or clinging to the areadtba vent, looking like bits of white rice. Each
segment contains hundreds of eggs in its lifetime, &gadworm releases millions of eggs, ensuring that some
survive.

Tapeworm Control

To control tapeworm, you must control the intermediate I8ste symptoms are similar for most tapeworm
species, it's important to know which species you're dgalith so you'll know which intermediate host(s) you

are looking for.

Exterminating beetles is particularly troublesome, sin¢alhbeetles found in and around chicken coops are
harmful. In fact some are beneficial. To complicatertfadter, tapeworms are carried by numerous species
including darkling, dung, and ground beetles. Ask yamumty Extension agent or state poultry specialist for
information on problem beetles and their control in yoaaar



Although no drug is currently approved to combat tagew a veterinarian can provide a suitable medication.
Luckily, tapeworm is not a major poultry disaster.

Flukes

Trematodes or flukes belong to the same phylum (Platyh#ies) and class (Cestoda) as tapeworms, but are
the order Galliformes. Their only similarity to tapewss is that both are flat. The fluke is leaf-shaped ratteen
ribbon-shaped. It is not as host specific as the tapevgarihmay be introduced to an area by wild birds.

CHART 5-2
Tapeworms (Cestodes)

Common Name Appearance Intermediate Host

Scientific Name
large chicken tapeworm very white, flat, segmented, @ {83 cm) long beetle (several species),

housefly
Choanotaenia
infundibulum
large chicken tapeworm white, flat, segmented, up {@%'tm) long histerid and darkling
beetle
Ralillietina cesticillus
large chicken tapeworm white, flat, wide, segmentgdto 13.5" (34 cm) ant
R. enchinobothrida
large chicken tapeworm white, flat, wide, segmented, U®td25 cm) long ant
R. tetragona
microscopic tapeworm white, flat, segmented, less tH&n(4lmm) long slug, snalil
Davainea
proglottina
short tapeworm whitish, flat, segmented, less tha&"{4 mm) earthworm
long
Amoebotaenia
cuneata
short tapeworm white, flat, segmented, up to 0.&n{2 long dung beetle (S.
_ carabeidae)
Hymenolepis
cantaniana
threadlike tapeworm white, flat, segmented, slendezathiike, up to 0.5" dung and ground beetle,
(12 mm) long termite

H. caricca



Flukes are rarely serious except where poor living comditelow a massive infestation. The four species that
infect chickens each prefer a different part of the begy, skin, oviduct, or lower excretory system wheggy th
attach themselves with two suckers.

The oviduct fluke causes a hen's oviduct to swell anteimes rupture, resulting in the hen's death. Early
symptoms of infection include droopiness, weight ladsalky white droppings, reduced egg production,
softshelled eggs, and finding a fluke encased irpgn e

The skin fluke forms 1/6- to Ys-inch (46 mm) cysts urttle skin, usually near the vent. The cysts, each icamgawo
flukes, ooze and attract flies, leading to a possibhalfbacterial infection. Meantime, the chicken suffers fro
depressed appetite and has difficulty walking. Treatnegntires surgically removing the flukes.

Flukes have complicated life cycles that involve two inteliate hosts. Breaking the cycle is therefore easier than
breaking the cycles of roundworms or tapeworms. Theastegoes something like this: Fluke eggs pass out of an
infected chicken, are picked up by and develop wittsnail, are released by the snail in water, swim around unt
they're eaten by a dragonfly or mayfly, and infechieken that eats the dragonfly or mayfly. The easwastto
control flukes is to keep chickens away from pondsdakr swamps where dragonflies and mayflies abound.

Part of Intestine Affected Symptoms Severity Treatment
small intestine weight loss, decreasethoderate none approved for poultry; see your
laying veterinarian
duodenal loop, small
intestine none-mild
large intestine severe
large intestine moderate-
severe
duodenal loop severe
duodenal loop mild
duodenal loop none-mild
duodenal loop none-mild
CHART 5-3
Flukes
Body Part Affected
Fluke
skin
Collyriclum faba
eye
Philophthalmus gralli
oviduct

Prosthogonimus macrorchis (P. ovatus)
. _ lower excretory system
Tanaisia bragai



Fecal Test

Some internal parasites can be identified by signs that iapptbe infected bird's droppings. Checking droppings
may therefore help you identify the parasite so youde@rmine appropriate management changes and/or
treatment, and so you can avoid the unnecessaryf usgmers due to guesswork. You may discover that yo
chickens are not seriously infected with parasites, givingrgason to look for some other cause if your flock is
experiencing problems.

Checking droppings, or more properly called "conducérigcal examination," can be done by any veterinarian,
usually for only a few dollars. There are, howegend reasons to learn how to do your own testing. A
veterinarian's office might not be handily nearby, disagingayou from testing as often as you would like. lhgil
samples doesn't solve the problem, since samples tiandparasite eggs may hatch or disintegrate. Even yden
do your own testing, if you find something that looksaes, you might then wish to have your findings
confirmed by a veterinarian before making drastic managéphanges or initiating drug treatment.

Home Test

Conducting your own fecal examinations is not difficult. &t an idea what's involved, take a fecal sample to
your veterinarian and ask to have a look when #mpde is placed under a microscope. The vet will help you
identify anything that is found. Once you know what 's@looking for, you will have an easier time identifying
signs of parasites on your own.

The parasites in a bird's digestive tract release, égygsae, cysts, segments, and sometimes mature adalts in
bird's droppings. Parasites in the respiratory systembeagoughed up and swallowed to appear in the birdesfe
Even external parasites, especially mites, are somegies®d by a bird and turn up in its droppings.

You can collect droppings from the ground or floor, ifiye certain they're fresh. Otherwise, obtain a sample
directly from a bird: place your hand inside a plastic, Ipggsuade the bird to do its duty, and wrap the sahyple
turning the bag inside out over the sample. If yoehecking the whole flock rather than individual birds (for
example, new birds you're just bringing in), collect abaidhzen samples and mix them together.

Examine the sample for clearly visible signs of deadwsoor tapeworm segments. Whether or not you find
anything, the next step is to examine the sample undecrastope. The most likely thing you'll see is parasite
eggs. Some eggs are unique and easy to recogniz¥s@tie quite similar within a group, making it difficult td tel
one species from another. Either way, you'll need amattguide such a¥eterinary Clinical Parasitologylisted

in the appendix).

Be aware that some things a bird eats that turn up dnafgpings may resemble parasites. Such "pseudoHealas
include mold spores, pollen grains, grain mites, and st spores. The latter can easily be mistaken for
tapeworm eggs.



Examination Kit

To conduct a fecal examination, you'll need a microsgoyaderably one that magnifies from 100 times to #des.
A good microscope can cost hundreds of dollars, anjles find one at a flea market or garage sale. Arperesive
microscope, designed to introduce children to sciaaaifficient for most home purposes. As an alternative
purchasing a microscope, you might persuade a lodaldaigool or college biology instructor to let you bringyour
samples for examination.

Most of the other things you'll need are ordinary itemsdoaround the average house. If your microscope is an
inexpensive one, you'll need a light for it which canalesimple as a well-directed strong flashlight beam or a
hand-held egg candler.

The most difficult to find items, though not expensive, microscope slides and test tubes. Look for them at

medical supply outlets or ask your druggist to get tf@myou. If you purchase a student microscope, ¥ o@ne
with a variety of things you need, including microsliéesl covers, but eventually you'll need replacemergrso
Unless you plan to test more than one sample at a tira#, ryped only one test tube (it doesn't hurt to haveast le
one spare). To hold the test tube in an upright positiongraatand by drilling a hole in a block of wood or
styrofoam so the tube fits snugly.

To speed up the separation of eggs from other feciémarofessionals use a centrifuge (a machine that spins
separate particles of varying densities). At home, ypiions are to examine a simple smear or use the flotatio
method.

Fecal Examination Kit

Description
Equipment

100X to 400X magnification
Microscope

_ 3 ounce (90 ml) paper cups

Specimen cups

tongue depressors or Popsicle sticks
Wooden sticks

small tea strainer
Strainer

%" x 4" (12 mm x 10 cm) long
15 cc test tube

wooden or styrofoam block
Test tube holder

sugar and tap water
Flotation solution

eye dropper
Medicine dropper

standard 3" x 1" (75 x 25 mm)
Microslides with cover slips

tweezers
Pincers

Veterinary Clinical Parasitology
Identification guide



Simple Smear Method

The simple smear method is not very accurate t'buiatter than nothing, and it gives you somettondp while you're
waiting for eggs to separate for the flotation method

Begin by placing your microscope on a piece of a magaa newspaper in such a way that you can lookugiirahe
microscope to read the print. Put a slide into the osmpe and use an eye dropper to place a drop ef wmathe
center of the slide.

With a toothpick, pick up a 1/8-inch (3 mm) blob ebppings and stir it into the water droplet until the watens
cloudy. You should still be able to see the printed pagaigh the moistened sample. If necessary, uszeke to
pick out large pieces of debris. Place a cover slidg the sample and systematically examine the sahmplegh
the microscope.

Flotation Method

The aim of the flotation method is to separate out egdarvae so you can more readily see them. When you
combine the feces sample with a flotation solution, egy$leat and heavier fecal matter will sink.

To make the flotation solution, combine 2¥4 cups of sugad @) with 1% cups (355 ml) of tap water in a small
saucepan. Stirring, heat the mixture until it turns cleaunr Bee solution into a clean, labeled jar and keep it in the
refrigerator until you need it.

When you're ready for the test, use a wooden sticknsferaa Y2-inch (2-3 g) blob of fresh fecal matter into a
paper cup (more is not better here too much fecal nvaittanake your sample too thick to strain). Measure o@t on
and a half test tubes of flotation solution into the cup. \tfithwooden stick, mix the sample and solution
thoroughly, taking care not to stir up air bubbles. Roeadiquid through a strainer into a second paper cupaisdir
press out as much liquid as you can.

Important Sanitation Measure

Before proceeding, seal the first cup containintidsfiecal matter in a plastic bag for disposal aclean the
strainer by pouring boiling water through it

Place the test tube in a holder and pour the liquid fromedbensl cup into the test tube. If necessary, use an ey
dropper to top off the test tube with fresh flotation solutiotil the liquid rises above the rim, but does not run over
the edge. Using tweezers, place the slide cover slipmrtaking care not to leave an air bubble beneathliphers
jostle the tube so it overflows.

Leave the cover slip on the test tube for 3 to 6 halusng which parasite eggs will float to the top. A goddkihess of
material should stick to the bottom of the slip.



Fecal samples can be examined for

nematodes and oocystigsa
low-powered microscpe

FANIDF) NHCT

Flotation solution rising above test
tube rim.



With tweezers, carefully lift the slip straight upwarttlgput it in the center of a microscope slide, taking cent to
create air bubbles. Avoid squeezing the slide and d¢ogether, or you might mash the evidence.

Place the slide in the microscope and systematically exaimimeler 400X magnification. (For protozoan oocysts
described in chapter 6, set the microscope at 100xnpare anything you find with photos in your identifioati
guide.

Finding a few parasite eggs is normal and no causddon. A count of more than 500 eggs per gram adec

(EPG) is considered a moderate infestation, which transtateabout 1,000 eggs per ¥2-inch blob of droppings. A
count of more than 1,000 EPG (or about 1,200 egg®zpach blob) means prompt treatment is necessaryose,
you would need a centrifuge to spin this many eggs &nynsample, but you can see that there's a vast difference
between finding a few eggs on your slide and even aénatel' infestation.

When you're done with your fecal test, clean out thettegt with an old toothbrush labeled for the purpose. Rilhise
your materials with boiling water and set them on a pegeel to dry before putting them away. Store your
microscope away from moisture and dust.

6- Internal Parasites:
Protozoa

Protozoa are single-celled creatures that look round wikered through a microscope. They are the simplest
members of the animal kingdom and also the smallest, ramgsige from 1 to 50 microns (0.00004 inch or
1/1,000 mm) too small to see with the naked eye. Maotppoa are harmless. Others are parasites, causing
serious diseases.

Two phyla of protozoa affect chickens: Apicomplexa &adcomastigophora. Included in them are several genera
that cause a variety of diseases in chickens, someraofdhie serious. Luckily, the worst protozoan parasites ar
rare or are not found in North America.

CHART 6-1

Protozoan Diseases
Genera Disease Affects Prevalence
Cryptosporidium cryptosporidiosis cloaca, cloacal bursa, lungssais, eye lids common
Eimeria coccidiosis ceca or intestines common
Histomonas blackhead ceca and liver very rare
Leucocytozoon leucocytozoonosis blood, liver, lung, spleen, brain rare
Plasmodium malaria blood, liver, lung, spleen, brain rare
Toxoplasma toxoplasmosis central nervous system very rare

Trichomonas canker mouth and throat rare



Coccidiosis

Coccidiosis is the most common and most widely knowmatozoal disease of poultry. It is caused by several
different species of protozoa known as coccidia, mosttoEh are in the Eimeria genera. Cocci is the mostylike
cause of death in growing birds, usually striking chicke 8 weeks of age. The worst cases are likely to oatdr
to 5 weeks.

Coccidia are found wherever there are chickens. Evtreihealthiest flock, coccidia are present in the imestof
most birds over 3 weeks old. Many species causesaask or only mild disease, in which case the chickersaat to
have "coccidiasis."

Gradual exposure (or surviving an infection) allows al@ndo become immune to the disease-causing coccidia
in its environment, so by maturity most chickens are imeChickens with Marek's disease are an exception,
since they don't always develop the same immunity toidosis as healthy chickens do. Immune chickens won't
get coccidiosis, unless their resistance is reducedrbg sther disease or they're exposed to a new spcies
coccidia.

A devastating outbreak may occur when a large nunftgnowing or mature birds are brought together from
different sources, since they may not all have beposed to (and therefore developed immunity to) theesa
coccidia species. Outbreaks also occur where sanitatwoor and/or birds are stressed due to overcraydim
abrupt change in rations, being transported, or soastidichange in the weather.

Life Cycle

Coccidia have short, complex, direct life cycles. A kbiteats an infective egg, or oocyst, containing eight
coccidia in a form known as a "sporozoite." The obig/srushed in the bird's gizzard, releasing the eight
sporozoites, which lodge in the bird's intestine wail begin to reproduce. Within 4 to 6 days, the reprodectiv
cycle goes through two or more generations (the lendgimefand number of generations vary with coccidia
species), at the end of which millions of oocysts arexsele in the chicken's droppings.

Oocysts: E. tenella (left),
E. acervulina (right).

The life cycle of protozoa resulting from the first odagsnow over, making coccidiosis a self-limiting diseasi
potentially inconsequential results. How seriously a Erthfected depends on the number of oocysts it eats in
highly contaminated environment, one chicken may eat betars=thousand and one million infective oocysts.



To become infective, the oocysts must develop or tdp@"” (the protozoal equivalent of embryonation in
nematodes). For most species of coccidia, sporulati@s th8 hours or less. When a chicken eats a sporulated
oocyst, the cycle begins again.

Infected and recovering birds shed oocysts that contendust, soil, damp litter, feed, and drinking water. As
birds either die or recover and the infection plays tetnumber of shed oocysts decreases. Oocysts argveens
ammonia, molds, and bacteria, so they do not surviveitolitter. Continuing litter contamination requires constant
shedding by infected birds.

In soil, given the right moisture and temperature, oocystsarvive for several weeks (up to 18 months under
ideal conditions). They can't survive long in dry said they don't survive at temperatures below freezing or
above 130°F (55°C). The danger of an outbreak iethiee greatest during warm, humid weather. Chicks lkdtch
in late winter or early spring therefore tend to be healthan chicks hatched during the warmer, more humid
summer months.

The first outbreak of coccidiosis in a new chicken csapsually the worst, a phenomenon known as "new-house
coccidiosis syndrome." The reason is that the firsshiatsed on new ground have little exposure to infectiv
oocysts. When they eventually become exposed, tey little or no immunity and the outbreak is particularly
serious.

Oocysts are spread on the feet of wild birds (even ththuglhwild birds themselves don't become infected), on th
bodies of insects and other animals, on people's sbodke tires of feed delivery trucks, and on usedpegent that
hasn't been thoroughly cleaned.

Symptoms

Coccidia irritate the intestinal lining, interfering with tHesarption of nutrients. Outbreaks range from so mild you
don't notice your chickens are sick to so severe tleyrdmature birds, the chief sign is slow or no egg
production. Breeds with yellow shanks and skin may pale due to their reduced ability to absorb pigments from
feeds. Older birds that appear healthy become a sotinakection for younger birds.

In young birds, symptoms include slow growth, a chandkardroppings (runny, off-color, sometimes tingechwit
blood), and dehydration due to diarrhea. The diseasecame on slowly, or bloody diarrhea and deaths may
come on fast. The weakened chickens become moreptibée¢o other parasites and diseases. Intestinaktissu
damage causes the birds to be especially suscefatibéeterial infections such as salmonellosis or necrotic
enteritis.



CHART 6-2
Coccidia Affecting Chickens

Species Invades Symptoms Postmortem Findings® Qocysts
Eimeria acervnling® duodenal loop {usually in chicks 3 1o 6 weeks old) roughened wall of duodenal loop  oval
slow growth, pale skin with gray or white round or
striped patehes funder magni-
fication), sometimes overlapping
E. brunenri*® tower small intestine and ceca slow growth, bloody droppings, pocling away of intestine large,
up 10 30% mortality; survivors lining oval
1 do not grow well
I hageni dundenal loop watery diarrhea tiny bloody spots along oval 1o
dundenal loop wall round
I nraxinne™ middle portion of small intestine {usualiy chicks 3-6 weeks old) reddened, distencled, large,
slow growth, pale skin. rough thickened small intestine vellow-
feathers, vellow, gray, or brown filled with gravish, pinkish, ish, oval
4 diarrhea, loss of appetite, weight or orange brown mucus
loss, high maortality
S E ninis lower small intestine slow growth, weight loss, pale skin none significant small,
round
o L onveti™ entire intesting [starts in upper slow grawth thickened intestine wall roundish
portion and works its wiy down) with patches similar wo
. acerviding but rounder
o E necarin®™® middle portion of small intestine (usually in birds 8 to 18 weeks old) portions of intestine may be roundish

comes on kst weight loss, watery,
bloody diarrhea, up to 25% mor

twice the normal size, filled

with blackish bleod clots, lining
thickened. mottled with white
spots.or bloody (red or black) dots

E. prawecox dundenal loop slow growth, pale skin, watery intestine filled with watery rowndish
diarrhea, dehvdration fluicl, small red dots along o oval
. lining
E tenella™® ceca {usually in chicks 3106 weeks old) ceca filled with clotted blood large.
comes on fast: slow growth, weight and dead tissue that toms rowned

*See Chaper 100 ™" Main causes of clinical outbreaks.

loss, bloady dinrrhea, severe anenyia
high mortaity (bacterial infection);
survivors do not grow well

blackish, hardens and is
eventually expelled in droppings



Coccidiosisis worse in a flock that's combating another disease;i often follows an outbreak of infectious
bursal disease.

In severe cases, destruction of the intestinal lining sauseorrhaging and death. In any case, internal daimage
often done before you notice the first symptoms. Segaasnaged birds never become as productive as
unaffected birds. It's therefore best to manage youk fth cocci in mind, rather than to wait and treat the
disease after it occurs.

If you do suspect coccidiosis, a fecal test (describathapter 5) will tell you whether or not your birds a
shedding oocysts and will help you pinpoint the specieer8ktests may be required to identify the speciesgesin
an infected chicken does not shed oocysts at a stedyrraiagnosing the cause of an outbreak, you cettypr
safely eliminate any species that previously infected yloukfIf you conduct a postmortem examination (see
chapter 10), do so immediately after death within an,lehanges occur that make diagnosis more difficult.

Coccidia Species

Eimeria protozoa come in many species that infect neagly&ind of livestock, but each is highly species
specific the coccidia that invade chickens do not atifetr kinds of livestock, and vice versa. Even differen
kinds of birds are infected by different speciesaufodia.

In chickens, coccidiosis is caused by nine speciesnoéiia protozoa, some more serious than others. Qdertay

be infected with more than one species at a time. Haeties is identifiable by a number of traits including the
portion of a chicken's intestinal tract it prefers, theeapance of its oocysts (size, shape, and color),tlaad
symptoms it produces.

E. acervulinais the most common cause of coccidiosis in North AmeliceenellaandE. necatrixare the most
serious, coming on rapidly and resulting in high deatbs E. tenella a form of cecal coccidiosis, generally infects
chicks 3 to 6 weeks of age. necatrix a form of intestinal cocci, takes longer to build ud aa is more likely to
occur in maturing birds 8 to 18 weeks old.

Cocci Control

Measures for controlling coccidiosis involve, in orddrpreference:
Good management

The use of drugs

Vaccination

Good management includes providing adequate dry littem denking water, and proper nutrition. All groundfed
chickens are exposed to infective oocysts througheirt lives. A well-managed flock quickly develops resista
The sooner that happens, the healthier the chickginse.



CHART 6-3

Drugs Used to Treat Coccidiosis*

Drug Application Withdrawal Time
Amprolium water none
Sulfadimethoxine water 5 days
Sulfamethazine water 10 days
Sulfaguinoxaline feed 10 days

*For dosage and length of treatment, follow directions on
label.

Coccidiosis is generally less of a problem in free-rdrftpeks, being more serious when chickens are
concentrated in a small area. Chicks raised on wire anddrto litter when they're partially grown become
seriously infected, since they have not had a chancevedoperesistance through gradual exposure. Resistamod
necessary for caged layers and cage-managed shoky sitece they are unlikely to be exposed to coccidikegs
their drinking water becomes contaminated).

Vaccination against coccidiosis has limited success,athad is sometimes used for breeder pullets. Vadoimat
is seldom used for broilers the mild infection proalbg the vaccine slows growth, making the option
uneconomical. Genetically engineered antigens, nowehdhzon, may one day be used to immunize young
chicks.

Anticoccidials

A number of drugs are available to prevent or cominatidiosis. Which one you use, if any, and how youituse
depends on whether your intent is to prevent infecpennit a mild infection that allows resistance to devebop,
treat an existing infection. The type of drug usedtaedlosage needed also vary with the species of coccidia
involved not all coccidiostats are effective againsspdicies.

Drugs designed for treatment require high dosagdsleyet an excessive dose can poison chickens. Sinaexibe t
level of sulfamethazine is close to the level requiredré&atment, poisoning can occur at normal doses if high
temperature causes an increase in treated water intakpt@ns of poisoning are depression, paleness, amd slo
growth. At temperatures over 80°F (27°C), avoid padrsgpiy using only one-third the recommended dose.

The use of some anticoccidials, particularly amproliunusea vitamin deficiency. It's a good idea, therefore,

offer a vitamin supplement after you treat your flock. B use a vitamin supplemedtring treatment, because
vitamin deprivation is one of the ways amprolium cdstreoccidia. Since coccidiosis increases a flock
susceptibility to bacterial infections, using an antibiatang with the anticoccidial improves the rate of recpver

Some of the same drugs used to treat cocci, plus adewional ones, are used in low dosages to preveniauser
outbreak in young birds while (at least theoretically) ailtgamthem to develop immunity through gradual exposur
The use of drugs for this purpose, usually from thealdnatch to 16 weeks of age, does have drawbacks:

Although drugs used for treatment are equally effectiy@evention since they reduce the protozoa populétyo
killing any coccidia a chicken eats the chickens may netxpesed to adequate numbers of coccidia to become
immune, so an outbreak may occur when the drug is raithd

Drugs designed specifically for control (rather thanttnegt) supposedly reduce the degree of infection while
allowing immunity to develop, but some only arrest the greent of immunity, paving the way for an outbreak
when they are withdrawn. Some are toxic at high levetBoarproduce side effects. Any continuous low dose o
medication in water or feed can lead to the developmendtugf-resistant strains of coccidia, requiring rotation o
drugs used.



The medication has a withdrawal time of 30 days, so ifrg@e meat birds, you'll have to find a non-medicateddra
of feed during that last month. That being the casg,vah seek out the alternative brand and use it right fheem
start? Feeds containing preventive medication aremssifpr commercial producers who bring in as many &8080
broilers at a time, and raise one batch right after andtina small flock, the use of medication is a poosstuie

for good management.

Cryptosporidiosis

Cryptosporidiosis is the one form of coccidiosis that is aased byEimeria but rather by the protozoa
Cryptosporidium baileyiUnlike the other forms of coccidiosis, cryptosporidas not specific to chickens; it

infects other birds and is possibly spread by wild igge®@IlthoughC. baileyidoes not invade mammals, it may be
spread from flock to flock on the feet of animals anch&os.

Like other coccidioses, cryptosporidiosis is spread bysiecbut each contain four (rather than eight) sporeoit
The oocysts are considerably smaller than those of otleerdia, and detecting them requires special laboratory
techniques.

Like other coccidia oocysts, cryptosporidia oocysts samesitive to ammonia in litter. They are also somewhat
sensitive to chlorine bleach as a disinfectant, and thayotaurvive temperatures above 140°F (60°C).

Unlike Eimeria oocysts, those dCryptosporidiumare infective when they leave the host's body. Somenohy
leave at all, but remain and develop within the same (ocafled "autoinfection”). As few as 100 oocysts in one
bird can quickly produce a serious infection.

Although it has not been studied as thoroughly as étinens of coccidiosis, intestinal cryptosporidiosis is
apparently quite common in chickens. It is usually naften producing no symptoms other than pale skin in
yellow-skinned breeds. Once infected, birds becomevinem

Oocysts may be inhaled as well as ingested, causipgatsy infection that is less common though more sever
than the intestinal form. Respiratory cryptosporidioslikéeiest to affect birds in the 4- to 17-week age group.
Survivors begin recovering in 2 to 3 weeks coli often produces a secondary infection, and an existiiegtion
with E. coli or infectious bronchitis virus makes respiratory apgpbridiosis worse.

Cryptosporidia invade other parts of the body, includiegdyelid and the cloacal bursa, from which they may lttgve
the urinary tract. No means of prevention or treatrreeknown. Chickens develop natural immunity whenoseal to
oocysts at low levels, leading to the possibility of eciae in the future.

Histomoniasis

Infection with Histomonas meleagridiprotozoan parasites is commonly known as "blackhbadause an infected
bird's face tends to darken, although this is neithgura sign of the disease nor necessarily charactesfsiicThe
disease caused by round, microscopic histomonadsiaais in turkeys, but chickens are normally immune.

Blackhead is more common in range-fed than housedgadcchickens, since the disease occurs when a chicken
eats an earthworm carrying eggs of the cecal weteterakis gallinaruny which in turn are harboring histo-
monads. The parasites lodge in the chicken's cecuasr, the bloodstream, and eventually migrate to the liver.

Histomonads shed by infected chickens may reinfect the shicken or infect another chicken that picks in
droppings or eats a fly, sowbug, grasshopper, or ¢rickeying the parasite on its body. Once shed, histagd®n
cannot survive long in the environment unless they aregted by a cecal worm egg or an earthworm.

Chicks 4 to 6 weeks old are the most susceptible torhistad infection. Mild strains produce no symptoms;
virulent strains may cause deaths in the 20 to 30 permege r Drugs approved in the United States are not
particularly effective. Since survivors continue to égHestomonads, control requires controlling cecal worsee (
"Cecal Worm," page 84).



Toxoplasmosis

The protozoarToxoplasma gondgauses toxoplasmosis in warm-blooded animals includiiuk@ns and humans. It
is mainly a disease of the central nervous system, aytatso affect the reproductive system, muscles, and
internal organs.

This protozoa has a complex life cycle. A chicken magolne infected in many different ways: picking in
infected droppings of chickens, cats, or other aninpid&ing at an infected chicken, live or dead; eating
earthworms harboring toxoplasma oocysts. Toxoplasayabe spread from one area to another on the feet of
rodents.

Control involves keeping litter dry, controlling filth fliespckroaches, and rodents, and keeping the yard free of
cats. No effective cure is known.

Trichomoniasis

The protozoan parasiferichomonasoccasionally infects chickens, causing a mouth and tliisease known as
"canker." It is primarily a disease of pigeons that magjread to chickens through feed or water contaminétld
discharge from an infected bird's mouth. Control ines keeping pigeons away from chickens and isolatifegted
chickens so the parasite does not spread.

Blood Parasites

A chicken's blood may be invaded by a variety of proéozparasites, most of which are not common in North
America.

Leucocytozoorare found near swampy areas and are spread byflldacknd biting midges, causing anemia and
sometimes death due to hemorrhage.

Plasmodiumprotozoa, transmitted by mosquitoes, cause malaria fountdickens in Africa, Asia, and South
America, but so far (knock on wood) not in North Aroar

Avoid these blood infections by controlling biting arlddalsucking insects such as blackflies, biting midges,

mosquitoes, and flies. Do not allow weeds and trashdonaulate, as they provide breeding grounds for insects.

7- Infectious Diseases

The infectious diseases described in this chapter aseddny plant-like microscopic parasites bacteria, vituses
and fungi. Some of these microflora are always presenhtause disease only under certain circumstancds,asuc
when a chicken's resistance is low due to stress.8ischbes are called "opportunists.”

A few microbes produce disease wherever they occay ale commonly known as "germs," but technically e
"pathogens,” and are described as being "virulent'pathbgenic.” Variations in pathogenicity among strainsecau:
the same disease to appear in different degreevefity or even in different forms altogether.

The vast majority of microbes are either harmless oefi®al. Beneficial microflora may live on a chicken's s&im
within its body, aiding digestion and/or enhancing the'®irdmunity by fending off pathogenic microbes, a pssce
known as "competitive exclusion."

e

87% OF ALL MICROBES ARE BEMEFICIAL OR HARMLESS

999 o4

10% ARE OFPORTUMISTIC 3% ARE PATHOGEMIC
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Bacterial Diseases

Bacteria are single-celled microbes that are abundang isath water, and air. They were first discovered in the
17th century, when the microscope was invented. Sommoga only on air or water currents; others (like
salmonella) have tails that let them swim through liquids

Some bacteria multiply by producing spores (individual ealisased within a tough membrane). Others multiply by
dividing themselves in half; under ideal conditions, theyitiply so rapidly that within hours, one bacterium
becomes millions.

Pathogenic bacteria enter the body through the digegswers, respiratory system, or cuts and wounds. If they
settle in an organ or tissue, the infection becomes whoorlong term. If they travel throughout the body by nseat
of the bloodstream (a condition called "septicemia”) jtifexction is acute or short term, often ending in death.

Bacteria produce diseases in two ways: by causing anexdl damage to the body and by generating toxins that
poison the body. Some bacterial diseases are causedbhgelasome by poisoning, and some by both.

Most bacterial diseases share one or more of theseroperties: they produce carriers; they are transmitted fr
breeders to chicks through hatching eggs; they aredspyeadents and wild birds; they survive for a long time
poultry housing. Owners of commercial flocks control biéatey periodically depopulating their housing and
thoroughly disinfecting before bringing in new, cle&ock (all-in, all-out management).
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Bacterial Shapes

Bacteriaare divided into four related groups according to thkeapes, visible by magnifying them 1,000 times
under a microscope. The major ones that are harméhit&ens fall into three categories:

rod-shaped, called "bacilli,” such as the organisms thatecaolibacillosis, clostridial diseases, erysipelas,
infectious coryza, listeriosis, cholera, pseudomonas osahosis, and tuberculosis;

round, called "cocci,” such as the organisms that celisenydiosis, staphylococcosis, streptococcosis, and
mycoplasmosis (although mycoplasmas are unique in thiéityao change shape);

spiral, called "spirilla,” such as the organisms that caasgylobacteriosis and spirochetosis.

Campylobacteriosis

Campylobacteriosis is an intestinal disease that infectsl@a range of animals including dogs, humans, and
especially chickens. Poultry experts estimate that 9@peat all commercial broilers are infected.

Several species @ampylobactecause the disease. The species most likely to affedtens, as well as humans, is
C. jejuni Campylobacters are spread among chickens througbtimis droppings in feed and water. The main
symptoms are depression and watery, mucousy, or bitiadyea.

No effective way has been found to treat an infecteckfl@€ampylobacters are, however, particularly sensitive t
drying and can be eliminated from housing by thorougi#aning and disinfecting, followed by leaving the coop
empty for at least a week before introducing new birds
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Disease
Campylobacteriosis
Chlamydiosis
Clostridial diseases

Botulism
Necrotic dermatitis
Necrotic enteritis

Ulcerative enteritis
Colibacillosis

Air-sac disease
Chronic respiratory disease
Omphalitis

Swollen head syndrome
Coryza, infectious
Erysipelas
Listeriosis
Mycoplasmosis

Air-sac disease

Chronic respiratory disease
Pasteurellosis

Cholera, (acute)
Cholera, (chronic)

Pseudomonas
Salmonellosis

Arizonosis

Paratyphoid

Pullorum
Typhoid
Spirochetosis
Staphylococcosis
Arthritis, staphylococcic
Bumblefoot

Omphalitis

Bacterial Diseases
Cause
Campylobacter jejuni
Chlamydia psittaci

Clostridum botulinum
C. septicum

C. perfringens

C. colinum

Escherichia coli
E. coliand other bacteria

E. coli
E. coli
E. coli

Haemophilus paragallinarum
Erysipelothrix rhusiopathiae
Listeria monocytogenes

Mycoplasma gallisepticumnd other bacteria

M. gallisepticumand other bacteria

Pasteurella multocida

P. multocida

Salmonella arizonae
S. heidelberg

S. enteriditis
S. typhimuriumand other spp
S. pullorum

S. gallinarum

Borrelia anserina
Staphylococcus aureus
S. aureus

S. aureusand other bacteria

Prevalence
common
very rare

rare
rare
rare
common

common
common

common
common
rare

common
rare
very rare

common

common

common
not common

very rare

rare

very common

rare

rare

rare

common

common

common



Streptococcosis Streptococcus zooepidemicus not common

N Streptococcus faecalend other bacteria common
Omphalitis
Synovitis, infectious M. synoviae not common
Tuberculosis Mycobacterium avium fairly common

Clostridial Diseases

Clostridial diseases result from toxins produced bydsarcin theClostridiumgroup. Some clostridial bacteria do not
cause disease unless a chicken's resistance hdgeérsteduced by coccidiosis or by an iliness (sach a
infectious bursal disease) that damages the immunaersyste

Clostridium colinumcauses ulcerative enteritis, a short-term intestinahgésspread by infectious droppings in litter,
feed, and water. The disease is known as "quail disbasause it was first identified in quail, the most

susceptible of all avian species. The bacteria are abigives under a variety of conditions, so once an outbrea
occurs, housing is permanently contaminated. Control thelvies replacing litter between flocks or keeping your
birds on wire. Ulcerative enteritis may be avoideddkmg care not to bring a carrier into your flock.

Clostridium septicums commonly found in soil and in the intestines of chickdt usually causes infection in
combination with other bacteria, often after the chickenmunity has been reduced by some other illness,
especially infectious bursal disease. Alone or in contioinathe bacteria cause necrotic dermatitis, charactebized
patches of dead skin and/or sudden death. Necrotitatiis can easily be avoided through good management an
proper sanitation.

Clostridium perfringensis commonly found in air, soil, water, and feces. Thetdyéa generate a potent toxin that
causes necrotic enteritis in young and growing birdedantensively on litter. The disease appears suddeftn
after a change in feed) and progresses rapidly, mgudgiaths within a few hours, sometimes without
symptoms. It is easy to treat with antibiotics and easyéid through good management.

Clostridium botulinum bacteria that commonly live in the intestines of chickeresnat themselves pathogenic.
When they multiply in the carcasses of dead animals mtting solid vegetables such as cabbages, they generate
some of the world's most potent toxins. Birds becomeopeis after pecking at rotting organic matter or aftarking
water into which it has fallen.

A poisoned bird gradually becomes paralyzed from ¢le¢ @ip. Initially the bird sits around or limps if youkeat
move. As paralysis progresses through its body, its wingep and its neck goes limp (giving the disease its
common name, "limberneck”). By the time the eyelidspaelyzed, the bird looks dead, but it continues te liv
until either its heart or its respiratory system lmees paralyzed.

If the bird isn't too far gone, you might bring it arowmith antitoxin (from a veterinarian) or by squirting cool
water and an epsom salt solution into its crop (see HEBJS page 192). Botulism is another disease thatasily ée
avoided through good sanitation.



Colibacillosis

Colibacillosis is a group of infectious diseases causedrnigyor more strains dEscherichia coli the so-called
"coliform” bacteria commonly found in the environment waiilde. Many strains, including some that normally
live within chickens, do not cause disease. Other stragngpgortunistic.

The illnesses caused By coli are varied and often complex. The bacteria may infeneado may combine with or
follow other diseases, especially chronic respiratory diseafectious bronchitis, infectious synovitis, and
Newcastle. A bird's susceptibility to coliform invasigrincreased by stress and by damage to its respisatsigm
caused by ammonia fumes or dust.

Coliforminfections range from severe and acute to mild anohat The susceptibility of chickens varies with the
bird's strain and age infection is more common in yduirds than in older ones. The bacteria are transmitted
through the shells of hatching eggs, causing deadyasibor chicks with infected navels (omphalitis). In the
brooder E. colibacteria spread rapidly by means of infected droppiaed from litter, feed, or water.

The bacteria enter a chicken by way of either the digest the respiratory system but may eventually settthe
bird's eye, heart, liver, navel, oviduct, leg joints, orgyoints. They may get into the bloodstream, causingeacu
septicemia and the sudden death of an apparentiyirdsaid.

Coliform bacteria survive for long periods in dry litter andtdared are spread through the droppings of infected
rodents and chickens. Respiratory colibacillosis carréeepted by minimizing stress, providing good ventilation,
and keeping chickens free of mycoplasmal and virattides.Intestinal colibacillosiss more difficult to avoid

but can be minimized by controlling rodents and keefeéed and drinking water free of chicken droppings.

Coryza

Infectious coryza is a respiratory disease causeddeynophilus paragallinarurbacteria that are prevalent in the
southeastern United States and in California. The diseasbe difficult to recognize because it resembles other
respiratory diseases and often occurs in combinatitmtheém. Its chief symptoms are swelling of the face snchronic
cases, the unmistakable odor of nasal discharge.

Infectious coryzas spread mainly through contact with carrier birdsicl include all survivors of the disease and
other birds in the same flock, even though they magmlesve had symptoms. The disease is easily introduyced

unknowingly bringing growing or mature carriers intoestablished flock. A vaccine is available, but shouldgesl

only to prevent future outbreaks once Infectious congmbeen diagnosed in your flock.

The only way you can get rid of infectious coryzaygisposing of the infected flock, disinfecting therpiges, and
leaving housing vacant for at least 3 weeks befdredncing new birds. Infectious coryza is not transmitteduijino
hatching eggs, making it possible to start a new flockbybating eggs from infected breeders, providedtgke great
care to raise the chicks in an uncontaminated environmen

Erysipelas

Erysipelas, caused Wyrysipelothrix rhusiopathiadacteria, is rare in chickens. It is significant agseake
chickens share with many other birds and animals, notatidgyts, pigs, sheep, and humans.

Bacteria shed in the droppings of infected birds or acthanals survive for years in alkaline soil. Chickengange
that previously held infected turkeys, sheep, or pigg Ime@ome infected through open wounds that result from
fighting, cannibalism, or dubbing. The disease is tikalty to occur among cockerels on free range

cockerels, because they commonly wound each otheckaguéer fights; free range, because it provides contac
with potentially contaminated soil.

The most startling symptom is the sudden death of appaheaithy cockerels, while birds in nearby flocks (on
uncontaminated soil) thrive. Since survivors continue &al $facteria, and since this disease poses a health risk to
humans, the only sensible approach is to dispose ofected flock and start a new flock on fresh ground.
Erysipelas is not transmitted through hatching eggs,mgakpossible to start a new flock by hatching eggs from
infected breeders, provided you keep the new birds/dwwm contaminated ground.



Mycoplasmosis

Mycoplasmosis encompasses any disease caused bylagmamacteria, the smallest living organisms capable of
free existence. A mycoplasma is about the same siaevaus, but (unlike a virus) can multiply outside a bvaell.

The two important mycoplasmas affecting chickendyeoplasma synoviaevhich causes air-sac disease in young
birds and infectious synovitis in all ages, &ndgallisepticumwhich causes air-sac disease in young birds andichro
respiratory disease in growing and mature birds.

Diseases caused by mycoplasmas can be difficult tomemogithout laboratory work, since they often occur in
combination with other bacteria and with viruses. Theyspread from infected breeders through hatching eggs and
by direct contact with infected or carrier birds. Survivagsdme immune to future infection but remain carriers.

The bacteria cannot survive long away from a birddybo

At one time, all chickens carried mycoplasma and becafeetious in response to stress. Today, mycoplases-f
strains are available among the commercial breedsbdtteria threaten primarily commercial operations with high
concentrations of large flocks in relatively confined geplgiraareas. The farther your flock is from an

infected flock, the lower its risk of exposure.

Chlamydiosis

Chlamydia psittagia bacteria-like organism, affects all species of bltds like a virus in that it multiplies only within
the cell of another life form, but otherwise it behalles a bacteria and can be treated with antibacterial diugs
produces an infection commonly known as "psittacasisparrot fever" because it was first identified intfagine
birds (parrots). Outbreaks are cyclical and, amongipo@re more common in turkeys than in chickens, wareh
naturally resistant. Chlamydiosis is significant becausddtia humans as well as birds.

Salmonellosis

The genusSalmonellacontains over 2,000 different species. Although thehatke the potential of causing disease il
chickens, only about a dozen cause 70 percent of th®rsalla outbreaks. Evidence suggests that 75 perc¢eit o
chickens are infected with one or more kinds of salefiae at some time in their lives.

These bacteria create a serious problem for poultry keepeause chickens that appear perfectly healthy tare of
carriers. Symptoms may be triggered at any time by stikess$o crowding, molting, feed deprivation, drug
treatment, or simply being transported.

The bacteria are transmitted by carriers to their dfigpthrough hatching eggs (a process called "transovar
transmission) in one of two ways:

The yolk is infected as the egg is being formed inbibay of an infected hen;

The shell is contaminated as the egg is being laid or whands in a dirty nest; the bacteria then penetrate the shel
(most likely because the shell gets cracked or wethautply within the egg.

An infected embryo may die in the shell toward the@&nidcubation or may hatch into an infected chick. The
disease spreads to healthy chicks or chickens that cooneointact with infected chickens or other infected

animals (including humans). It spreads by means of oongted droppings in litter, drinking water, and dampaound
waterers. It is spread mechanically by flies, rodeniig, birds, used equipment, shoes, truck tires, antikbe
Salmonellae may also be present in rations containinguonated livestock by-products.

Salmonellae generally enter a bird's body by way oftimdthey cause inflammation of the intestines, or
Ulcerative enteritis, and so are often referred teateric" bacteria. Acute Ulcerative enteritis is indiddtg watery
diarrhea, sometimes smelling bad or containing blood. Syngptdichronic Ulcerative enteritis are

emaciation and persistent diarrhea, which may appeemusy or bloody. If the disease becomes septicendc, th
bird's head, comb, and wattles turn dark and purplish.



Salmonella bacteriare divided into four groups with symptoms so similat toratory identification is required to
tell them apart.

1. S. pullorumcauses pullorum, a disease that affects only popltimarily chickens. Because it is always
associated with diarrhea topped with white urates, it wes called "white diarrhea.” Pullorum is spread by
infected breeders through hatching eggs, causinth deeembryos in the shell or to chicks soon after theghha
Since some states require exhibition birds to be blood testeaina-testing kit is now available. Local laws may
require you to pass an examination in order to testgau flock.

2. S. gallinarum causes typhoid that is also specific to poultry, pritpahickens. Like pullorum, typhoid is rare in
North America.

3. Paratyphoid infection (para meaning resembles) is caused by over 150 differentespef salmonellae that
invade a large number of animal species. Paratyphoié imtist important bacterial disease in the hatching
industry, since it causes deaths among chicks and swumnisors. This group is also important in the meat gl e
industry, since it is responsible for causing food pargpim humans. The most common paratyphoid strains in
chickens aré&. heidelbergndS. typhimuriumat present, the most serious to humais esnteriditis

4. S. arizonaelike the paratyphoid group, infects a large numbemial species. These salmonellae cause avian
arizonosis, mainly among turkeys. Rarely do chickehshgedisease, which is similar in appearance and treatme
paratyphoid.

Controlling Salmonellae

Salmonellae readily survive and multiply in the environtmeraking their control difficult. They survive for ysan
infected droppings, feathers, dust, and hatchery thnid, for almost a year in garden soil fertilized witleatéd
droppings. The bacteria cannot survive long at 1400FQH a temperature well below that of heating compidse.
bacteria thrive in fresh litter, but cannot live long inltbup litter, due to the high PH of ammonia.

Antibiotics can be used to control a salmonella outbrbak.culling is preferable to treatment for at least three
reasons:

Antibiotics alter intestinal microflora, interfering withcmvery;
The use of antibiotics causes antibiotic-resistant straingatiha to develop;
Survivors are carriers and continue to spread the @iseas

In 1935, the National Poultry Improvement Plan (NPIP) argsnized to standardize pullorum blood-testing and
eliminate reactors from breeding flocks. Later, test®fioer salmonelloses were added to the program.
Approximately two-thirds of the states are now classifiedpullorum-Typhoid Clean." Information on NPIP,igfh
publishes a directory of pullorum-free breeding flocks eapp in the appendix.

Avoid salmonellosis by purchasing birds from disease-flocks and purchasing rations that do not contain
slaughterhouse wastes. Keep feed and water free gbidgs. Minimize stress. Clean and disinfect facilities
between flocks; clean and disinfect incubators and breduetween hatches. If an outbreak occurs, cull heavily.
Remember, survivors are carriers you'll never gedfrsalmonellae unless you get rid of the carriers.

Spirochetosis

Spirochetosis is rare in North America, although the tek tarries it is quite common in the Southwest.
Symptoms include yellowish-green diarrhea containing langeuats of white urates, and a high rate of deaths.
Control the disease by controlling fowl ticks and bygieg susceptible birds away from birds that are immune
carriers due to exposure to fowl ticks.



Staphylococcosis

Staphylococcus aureusacteria commonly live on a chicken's skin or mucoumbnanes. Normally they increase
the bird's resistance to other infections, but will teelves cause infection if they get into the body throaddreak
in the skin. Procedures such as dubbing, croppirzgaleéng, and toe clipping open the way to a staph infectio

Staph bacteria are the most likely cause of infectidaeh(bumblefoot), joints (arthritis), and breast blster

Newly hatched chicks become infected through open ndeatphalitis). If a chicken's immune system has bee
permanently damaged by infectious bursal disease orkidalsease, staph may get into the bloodstream, causi
sudden death. Laying hens in hot weather are panigidasceptible. Ironically, mild stress increases a chiske
resistance to staph infections.

Streptococcosis

Streptococcubacteria normally live within the intestines of chickangecting birds only if their resistance is low
usually due to infection by some other dise&sdaecaliss one of the causes of omphalitis, in which embryes d
in the shell and chicks die soon after hatchfigzooepidemicusan cause sudden death in mature b#ds.
equisimiliscauses wounds to fill with pus. Avoid strep infectiongrbgimizing stress and practicing good
sanitation.

Pasteurellosis

Pasteurellosis is a group of illnesses caused by Jthespof pasteurella bacteria. The only significant dsed
chickens in this group is cholera, causedPhgteurella multocidaa bacterium that both causes damage and
generates toxins.

Fowl choleracan be either acute or chronic. Although the two foamesquite different, symptoms may overlap,
since survivors of the acute form often become chronatuhd chickens are more susceptible than young ones.

P. multocidabacteria survive at least 1 month in droppings, 3 manttiscaying dead birds, and 2 to 3 months in
moist soil. They are spread primarily through mucus diggd from the mouth, nose, and eyes of infected birds
(including wild species), wild animals (rodents, raccoop®ssums), livestock (particularly pigs), pets, and
humans. They may be eaten in contaminated feed or armdemay be spread on contaminated equipment and. shoe
They are not transmitted through hatching eggs.

Antibiotic treatment sometimes reduces the rate of deatlhé disease usually returns when medication is
withdrawn. At one time, cholera was very common. fatles controlled through good management, which entails r
bringing in older birds that might be carriers and not ngpbirds of different ages.

Tuberculosis

Avian tuberculosis, one of the first poultry diseasesr investigated, is caused Mycobacterium aviupbacteria that
infect all species of birds, but more often chickert @ptive exotic birds than other domestic poultry or wiidcies.

The bacteria also infect
pigs and rabbits, and to some extent people (althodgfesent bacterium is usually responsible for hum&).T

Avian tuberculosis is more likely to be found in the nortiica states than in the West or South. It spreads

through contact with the droppings of infected birdse Bhacteria survive in soil for up to 4 years. The

concentration of bacteria in soil depends on how long tedebirds have been housed there and on how crowde
they are.

Since the disease requires a long period of exposued established, it affects primarily older birds. Symptoras a
not dramatic. An infected chicken is less active thanlwswuhgradually loses weight, even though it continueatto e
well. Eventually its breast muscles shrivel, causingatd to stick out. It may live for months or years, delrggnon
how extensively the disease invades its body.



Prevention entails replacing each year's breeding/mgdlock with young birds, keeping birds away from
housing or range that formerly held an infected flock, mixing birds of different ages, and preventing chickens
from picking in their droppings.

The disease may be controlled by blood-testing or skimtgatflock and removing positive reactors. If just one
infected bird is overlooked, however, the disease wiltioue to spread. Since contaminated premises areuttiffic
to decontaminate, the best approach is to disposeinfeanted flock and establish a new flock in a new
environment.

Uncommon Bacterial Diseases

Some bacteria commonly found in the poultry environn@ett chickens only if their resistance has been
reduced by some other disease or condition. Onceatsdiecome infected, the bacteria multiply within the birds'
bodies, become more numerous in the environment,@rtthae to cause disease. Among these opportunistic
infections are two that are significant in their abilityrttect humans as well as chickens.

Listeria monocytogenebacteria are common in the soil and intestines of birdo#rer animals living in

temperate climates. They cause listeriosis, a diseaseith wiost chickens are resistant. The bacteria primarily
infect a chicken's heart and brain (encephalitic form),rbay get into the blood-stream (septicemic form) and
cause death.

Pseudomonas aeruginosaacteria live in soil, water, and other humid environtsidnfection may occur in
chickens treated with a vaccine or antibiotic that has beandled in an unhygienic manner. Pseudomonas spre:
from breeders to chicks through hatching eggs, cguath to chicks during late incubation or early hatch.

Viral Diseases

Compared to bacteria, viruses are simpler in straciad are much smaller. They are, in fact, the smallest
pathogens known so tiny they can be seen only threumicroscope that magnifies them to 100,000 times. Like
bacteria, not all viruses cause disease and the diskagetotcause range from mild to fatal.

Viruses differ from bacteria in being more host specifitey are more difficult to control than bacteria because
they

Break down the defenses of a healthy bird,

do Not respond readily to drugs,

Survive well in nature,

Are readily transmitted from one location to another.

Since they are so small, millions of viruses can travelnenspeck of dust. Just think how many can be carrigdeon
hair of a fly, a rat's foot, a feather, the sole afan's shoe, or a used chicken crate.

Outside the cells of another living organism, a virus ha life it neither breathes nor eats. Its only known agtisit
to take over the cell of another life form for the pupof making copies of itself.

Pathogenic viruses usually get into a chicken's body by lr#vaded or swallowed, but they may also enter
through an eye or a wound (including an injection purgjt Sometimes viruses invade a cell and hide there for
months or years before becoming active. Sometimegakeyover cells near their point of entry, causisgia
disease such as pox. Other times they travel to anptbferred site, most often the respiratory systefadtious
bronchitis) or the nervous system (Marek's diseaseefmes they travel through the bird's body, prodypilague-
like infections such as exotic Newcastle disease and fetinas of avian influenza.



Virusescause disease in five ways, by

Disrupting or destroying cells;

Invading or disrupting the immune system;

Activating the immune system, causing fatigue or fever;

Triggering development of antibodies that lead to inflatiomaor tissue damage;
interacting with chromosomes to cause a tumor.

Usually when a bird is attacked by a virus, its immuystesn mobilizes to fight off the virus, which may take a

few days to a few weeks. In the process, the biatly becomes sensitized to the virus, and it is thereafteune to the
disease caused by that virus.

The bird may, however, continue to shed the virusiafect birds that haven't yet been exposed.

Some viruses, on the other hand, attack so fast ti'e biwdy cannot respond before serious damage thr dea
occurs. Other viruses weaken the immune system, lgdken bird open to attack by an opportunistic or seagnda
infection (which may cause the bird's death). If a admnickas a viral infection when it is vaccinated againsesotimer
disease, the virus may interfere with the vaccine's akdlitsigger immunity.

Viruses are classified into families according to their sizé shape. Each family includes numerous members, ¢
new families are constantly being discovered.

Adenovirus Syndromes

Viruses in the adenovirus family are not yet well understdbdy apparently cause a variety of infections, aften
combination with other organisms. They may be the catisdectious anemia, a fatal disease of broiler chick
intensively raised on used litter. The viruses enteiickeh's body through the digestive system and spreadyshywl
means of contaminated body discharges, especiallpihgg Their main method of transmission is throbgtching
eggs laid by infected hens or placed in contaminated cafimtine disinfectant slows the spread of

disease. Chicks are protected by maternal antibodi¢lsdio first 2 or 3 weeks of life.

Egg drop syndrome is caused by a waterfowl adem®witnoduced to chickens either through vaccine derived

from infected duck eggs or through contact with atdd waterfowl or drinking water contaminated by them.

The virus remains quiet and undetected until hens apptbat peak of production. Eggs laid by infected heay have
thin gritty shells, soft shells, or no shells.

The first sign in brown-egg layers is pale eggs. Althoughvifus has been found in numerous ducks and geese
North America, and has infected chickens elsewherigraw chickens have experienced egg drop syndioriNerth
America.

Arthritis

Viral arthritis, caused by the avian reovirus, is quite Isinin appearance to infectious synovitis caused by
mycoplasma bacteria. The main symptoms are swollen laockiameness, primarily in intensively raised broilers
4 to 8 weeks old. Aside from vaccination, the only knavay to prevent viral arthritis is to avoid overcrowding.
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Bronchitis

Infectious bronchitis, the most contagious disease of ehgkis a respiratory illness caused by a coronavirds an
characterized by coughing, sneezing, and rattling soimdhe throat. It starts suddenly, spreads rapidig, Gan
travel through the air to a second flock more tha®Q yards away. Deaths occur primarily in chicks. Pulieds
survive may have permanent ovary damage and mayyeggs as mature hens.

Vaccination is not foolproof, since it bestows immunityyoadainst the strains contained in the vaccine, and new
strains keep popping up. Survivors are carriers, sorthyesure way to get rid of infectious bronchitis is to g of
your flock, clean up, disinfect, and start over. Beedhs disease is not usually transmitted through hatelggs,
you can get clean chicks from an infected flock, bugure to carefully clean up the environment and avoid
introducing infected birds in the future.

Bursal Disease

Infectious bursal disease occurs when a birnavirus @s/Bainph tissue, particularly tissue of the cloacal bursa. T
disease is sometimes called "Gumboro disease" eeitaumas first studied in Gumboro, Delaware. It causephyr
of the cloacal bursa, resulting in suppressed immuamitygreater susceptibility to future infections,

particularly colibacillosis and necrotic dermatitis. Anottesult of suppressed immunity is failure to develop an
immune response to vaccines.

The disease appears suddenly, usually in large flocksaiers, and involves most birds in the flock. Thetfirs
symptoms are watery or whitish diarrhea that sticks ta feathers, causing birds to pick at their own ventsth3ea
when they occur, peak within a week and survivorsvecoapidly thereafter. A subsequent infection in theesam
housing may be SO mild you
don't notice it.

IBD virus is not egg-transmitted and survivors areqaotiers, but the disease is highly contagious and difficiget
rid of in housing that once held an infected flock. Chiekposed to the virus before they are 2 weeks old
develop natural immunity. Vaccines are also available.

Viral Diarrhea

Enteritis, characterized by inflamed intestines and dgarrinas many viral causes, some of which have ye¢ to b
discovered. Viral enteritis in chickens is becoming mmyenmon than ever, and can be divided into three main
groups:

Bluecombcause unknown. The disease affects pullets just comiagproduction. It is similar to bluecomb in
turkeys, caused by a coronavirus to which chickemsemistant.

Infectious stunting syndromecause unknown, but likely involves one or more reovgu3dis disease primarily
infects intensively raised broilers.

Rotaviral enteritisrotaviruses are common in the poultry environmentdamndot always cause disease. When
infection does occur, massive amounts of new virusesedeased in the droppings of infected birds, causiag th
disease to spread.

Avoid viral diarrhea through good sanitation and not crogdiirds. Thoroughly clean up and disinfect between
flocks, and don't reuse old litter.

Epidemic Tremor

Avian encephalomyelitis is a relatively rare infectious ageof chicks caused by a picornavirus. Its chief
symptoms are loss of coordination and rapid tremblingehead and neck, giving the disease its common name,
epidemic tremor. The disease is transmitted from bre¢oletgcks through hatching eggs. An adult outbreak is so
mild it is likely to go unnoticed, lasts less than a momtd, laaves birds immune without making them carriers.
Survivors of a chick outbreak should be culled, stheg rarely develop into good layers or breeders.



Influenza

Avian influenza was among the first diseases knowretodnsed by a virus. It is caused by several differen
orthomyxoviruses and comes in many forms, ranging frald to rapidly fatal. Symptoms vary widely and may teka
respiration (coughing, sneezing), digestion (appetite thaghea), reproduction (reduced fertility, soft-shellgds, or
nerves (twisted neck, wing paralysis). Sometimes the fispm is numerous sudden deaths of apparently healtls,

In North America, outbreaks among chickens are rarenaahely spread in both time and place: the disease
appeared in Alabama in 1975, Minnesota in 1979, amdwtist case) in Pennsylvania in 1983-84. If avian
influenza occurs in your area, stay away from infé¢kecks and their handlers until the infection is unctntrol.

Laryngotracheitis

Infectious laryngotracheitis, or "laryngo," is a higbtyntagious respiratory disease caused by a virug indfpes
family. Its chief symptoms are moist respiratory sigi(gurgling, choking, rattling, whistling, or "cawing") and
coughing up bloody mucus. In a serious case, a fgegeentage of birds die.

Vaccination keeps the disease from spreading, but chirdego become carriers. Vaccinating therefore dbesake
sense unless laryngo is prevalent in your area. Vaammia usually recommended for those who show or who
regularly bring in adult birds, but since vaccinated badscarriers, if you vacinate, you run the risk ofilgyour
birds infect any unvaccinated birds they come into comtdh. (In the old days, flocks were immunized by brirggin
an infected bird survivors of the ensuing infection beceanmeune.)

The virus does not live long off birds and is not sptéaolugh hatching eggs. You can safely start a new flock
from infected breeders if, and only if, you disposehaf old flock and carefully clean and disinfect housinfpige
moving the young birds in.

Newcastle Disease

Newcastle disease gets its name from the British tovidewefcastle-upon-Tyne, one of the first places wherag
studied. The disease comes in many different formsimarfigom mild to devastating. Mild forms are quite common,
not particularly serious, and can be controlled bywetion where the virus is prevalent. Virulent or socdleabtic”
forms will infect even a properly vaccinated flock, fartunately are relatively rare.

Vaccination in the face of an exotic outbreak slowsgread of disease and reduces the number of deaths, b
won't keep birds from getting the disease. Furthernvaieginated survivors are likely to be carriers.

Exotic Newcastle is usually introduced by illegally imjgolrcage birds that have not gone through official quisre

It is spread by contaminated droppings on used equipmdrha shoes of humans, and causes a rapid, highemum
of deaths. The disease can easily be confused wigh s¢hious respiratory infections.

Symptoms include a sharp drop in laying accompanidatdgthing difficulties, soon followed by muscular
tremors, twisted neck, and wing or leg paralysis, anaketimes watery, greenish diarrhea. If an exotic tndac
occurs in your area, stay away from infected birdska®gh their handlers away from your flock until theboeak has
been controlled.
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Forms of Newcastle Disease

Form Characteristic Symptoms Formal Name

MILD:

Beaudettesaffects all ages, milddrop in laying, slight wheezing, few deaths mesogenic
respiratory infection Newcastle disease
affects young birds,

mild to serious lentogenic

Hitchner's respiratory infection ~ wheezing, some deaths Newcastle disease

asymptomatic -
enteric lentogenic
enteric mild intestinal infection none Newcastle disease

EXOTIC:
affects all ages, acute, appears suddenly, gaspoayghing, drop in  neurotropic
lethal, nervous & laying, wing or leg paralysis, ¥9@ffected, up  velogenic

Beach's respiratory infection to 50% adults die, UpO%h young die Newcastle disease
affects all ages, acute,
lethal nervous, sudden death or listlessness, rapadting, viscerotropic
respiratory & intestinal drop in laying, watery gredndiarrhea, 100%  velogenic

Doyle's infection affected, nearly 100% die, bloadilyestive tract Newcastle disease

Pox

Pox in chickens (not at all the same as chicken pox in hsimecurs when the pox virus gets into wounds caused
by insect bites, dubbing, fighting, cannibalism, oriipjan poorly designed equipment. Fowl pox appears i tw
forms: dry pox affecting the skin (cutaneous form) amed pox affecting the upper respiratory tract (diphtheric
form).

Dry poxcauses clear or whitish bumps on the comb, wates other unfeathered portions of the body. The
bumps eventually come together to form scabs, fallasff] leave scars. Wet pox causes yellowish bumps in the
mouth, throat, and windpipe, sometimes affecting the bty to breathe so that it dies from suffocation. In
either case, survivors recover in 4 to 5 weeks.

In pox-prone areas, disease may be contrblfedgh vaccination and by controlling mites and maegs.

Viral Tumors

Some viruses are nearly identical to the growth-prorgatitomosomes in a chicken's cells, and have the ataility
invade cells and modify those chromosomes. The resuttintion induces the cells to multiply out of control,
causing a tumor.

Tumors can occur in any part of a chicken's body. Thay be benign (starting and developing in one place) or
malignant (spreading to other parts of the body). Bealdsenign tumors may be removed surgically (assuthieg
bird is worth the cost); malignant tumors usually come ladtel surgery. Interior tumors, whether benign or
malignant, are rarely discovered until after the bie$.d

In veterinary jargon, a tumor is called a neoplasm (fn@mmeaning new anglasmmeaning shape).
Miscellaneous viruses occasionally cause neoplasmshen'a ovary or oviduct (most often in hens over ors ye
old) or along the backs and thighs of broilers (appeasngrater-like ulcers that may clump together).



By far the most important tumors in chickens are inathian leukosis complex, an interrelated group of viral
diseases that affect few other birds (or animals) bestiekens and that fall into two categories based on their
causes:

Marek's disease, caused by six different herpeswiiingse primarily affect the nerves of growing birds;

The leukosis/sarcoma group (leukosis means "whitghsagcoma being a malignant tumor), caused by retr@srus
that primarily affect older birds.

Marek's Disease

The Marek's virus kills more chickens than any othseate. It's so common, you can safely assume yalrifio
infected, even if your chickens don't show any sympt@tress due to crowding, moving, or even the natuoalgss
of maturing can weaken a flock's immunity, causingatbreak of the dormant virus. The virus attacks vanpauss
of a chicken's body, resulting in an array of symptdne®py wing, paralyzed leg, head held low, twistecknec
blindness, sudden death.
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Forms of Marek's Disease
Form Characteristics
Cutaneous (skin form) enlarged feather follicles
Neural (nerve form) progressive paralysis
weight loss
anemia
labored breathing
diarrhea
few or insignificant postmortem findings
Ocular (eye form) graying, shrunken iris
irregular-shaped pupil
emaciation
diarrhea
blindness
death
Visceral (internal organs) tumors in ovary, heart, lumgl, @her organs

The virus is not transmitted by means of hatching elggi&act, a newly hatched chick is briefly protectedsfdam
transmits a high antibody level through her eggs. Chicksldhie brooded away from adult birds, however, since t
first few weeks of life are the most critical time for infecti@hicks that are isolated until the age of 5 months devel
a natural immunity that helps them overcome exposuhMarek’s virus as adults. Some chicken strains aretigally
more resistant than others.

Turkeys carry a non-tumor-forming virus that preventdMiaeek’s virus from developing tumors. Chickens that
are run with turkeys therefore develop some measummminity (although keeping the two together creates oth
problems, such as the possibility of the turkeys gettiagkbead from the chickens).

Marek's vaccine for chicks is derived from the turkeys; making it one vaccine that does not cause a ragd of
disease in order for birds to build up antibodies. To lecionmune, chicks must be exposed to the turkey vt
they are exposed to Marek's virus. Vaccination shoakfbre occur as soon after hatch as possible ackscthould
be isolated until immunity develops in about a week. Alsimgccination confers lifelong immunity, but is not 100
percent foolproof about 5 percent of all vaccinated chislget the disease anyway.



Marek's disease in chickens has been used as a noodgudlying cancer in humans, and Marek's vaccine has
become a model for developing a human cancer vacg@inere is no evidence, however, that the Marek's viru
causes cancer in humans.

Leukosis

Like Marek's disease, the neoplasms in the leukosisfeargroup infect all chickens by the time they reach
maturity. Rarely, however, do they cause disease.

The viruses in this group are most likely to cause lynpleukosis, occasionally osteopetrosis (thickening efi¢y
bones that affects primarily cockerels and cocks), ably erythroid leukosis (causing enlarged, bright red bwer
spleen) or myeloid leukosis (causing chalky white intenn@lors along the spinal column and beneath the keel). Th
latter two are so infrequent that they warrant onlyflmention.

Lymphoid leukosigsually strikes chickens just reaching maturity. The sgmptare not particularly dramatic and are
so similar to those of Marek's disease that the twoasiyeonfused. Unlike Marek's disease, lymphoid
leukosis cannot be prevented by vaccination.

CHART 7-5
Differences Between Lymphoid Leukosis and Marek's Bease
Lymphoid Leukosis Maré&k'sease
Characteristic
14 weeks 2 weeks
Incubation period
14 weeks 4 weeks
Earliest age
over 6 months under 6 months
Usual age
4 to 10 months 2 to 7 months
Peak age
24 to 40 weeks 10 to 20 weeks
Peak age for deaths
no yes
Paralysis
no possible
Eye tumors
rare possible
Skin tumors
no yes
Nerve tumors
yes yes
Liver tumors
yes yes
Heart tumors
yes yes
Intestinal tumors
yes no
Bursal tumors
rare possible

Muscle tumors



Runting Syndrome

Runting syndromdike lymphoid leukosis, is caused by a retrovirus eaual be easily mistaken for Marek's

disease. The virus that causes runting syndrome sieebes more prevalent than the disease, but since intloes
always produce symptoms, it's considered relatively aacenot much is known about it. In North America, it is
most likely to occur in southeastern states, especiihdg, Mississippi, and North Carolina.

Fungal Diseases

Fungi are parasitic plants that lack chlorophyll and live on dieacporganic matter. They include molds, mildews,
yeasts, mushrooms, and toadstools. Of more than 10dj@éfent species, most are either beneficial or hesml
Two kinds of fungi cause disease yeast-like and m&tl-lThey cause disease of four types:

Allergic reaction to inhaled spores in moldy litter;
Poisoning due to toxins released by fruiting bodies (osgmous mushrooms and toadstools);

Poisoning due to toxins generated through invasion oédtteed (e.g. aflatoxicosis or ergotism) this type of
Poisoning is called "mycotoxicosis" (discussed on [dzif);

Infectiondue to invasion of skin, lungs, or other body tissug. f@vus or thrush) this type of infection is called a
"mycotic disease" or a "mycosis."”

Mycoses
Mycoses are grouped according to whether they are:
superficial affecting the skin or mucous membraees. favus);

deep affecting internal organs, usually the lungs (@spergillosis, dactylariosis, histoplasmosis, thrush). Deep
infections are opportunistic, taking advantage of a chiskiew resistance due to stress or the presence & som
other disease.

Fungal infections have gotten more common since sketiantibiotics became widespread, because antibiotics
destroy normal body flora, making it easier for pathagémgi to take over. Still, mycoses are rare enough in
chickens that methods for their control and treatmenairefass advanced than those for bacterial and viral
diseases.

CHART 7-6
Fungal Diseases
_ Cause Prevalence

Disease

Aspergillusspp rare
Aspergillosis

Dactylaria gallopava very rare
Dactylariosis

Microsporum gallinae rare
Favus

Histoplasma capsulatum very rare
Histoplasmosis

Candida albicans common

Thrush



Aspergillosis

Aspergillosis refers to any disease caused by the spbespergillusspp fungus commonly found in the
environment, especially in soil, grains, and decayemgetative matter including litter. These molds are loiepaf
infecting all birds, more commonly turkeys than chickdiey produce a form of pneumonia that is acute in
chicks and chronic in mature birds.

Infection is rare in North America and may easily bevpnted through good sanitation (especially in the inoulaaid
brooder), avoiding moldy grain and litter, periodicallywvimy feeders and waterers or placing them on
droppings boards, providing good ventilation to minimizstdand keeping stress to a minimum.

Thrush

Candida albicanscauses thrush or candidiasis in many species of birdsaaimals, including humans. Thrush
probably occurs among chickens more often than wevksoce its symptoms are not particularly distinctive
Thrush is primarily a disease of chicks and growirrgsilt can be prevented by controlling coccidiosis and b
avoiding the overuse of antibiotics.

Rare Mycoses
Uncommon fungi that occasionally invade chickens include

Microsporum gallinaethat causes a superficial infection called "favus," ifnctvithe comb of a mature cock looks like
it's been sprinkled with flour;

Dactylaria gallopavain moldy sawdust used as litter, causing a brain diseaked "dactylariosis" that makes
chicks tremble and walk in circles;

Histoplasma capsulatuma fungus that causes histoplasmosis, a rare but pttefdtal disease chickens share
with other birds and with humans living along the Missigisiplissouri, and Ohio rivers.

Syndromes

A syndromas a group of symptoms that occur in combination and agsea particular disease. In most cases, the
disease is poorly defined its symptoms are not alteysame and/or its cause is not yet known. These

diseases are so poorly defined that one disease anayskveral names (malabsorption syndrome, pale bird
syndrome, infectious stunting syndrome) or the saamee may be applied to more than one disease (atqngu
syndrome). The diseases in this group are descmiloed fully in chapter 15:

Air-sac syndrome (air-sac disease)

Egg drop syndrome

Fatty liver syndrome

Infectious anemia

Infectious stunting syndrome

Runting syndrome

Star-gazing syndrome (epidemic tremor)
Sudden death syndrome

Swollen head syndrome



Diseases of Unknown Cause

Syndromes are not alone among diseases for whisle wet yet found a cause, despite all our modermt#afy. The
following conditions (described in chapter 15) have unkmoauses:

Bluecomb

Broiler ascites

Crop impaction

Gout (visceral)

Round heart disease

Twisted leg

8- Environment-Related Problems

The environment cannot be overlooked as a sourkeadth problems for chickens. Extremely cold weatiaerlead
to frostbite. Steamy weather can cause heat stressd€d conditions often lead to cannibalism. Unsafe
chemicals or vegetation cause poisoning. Rodents sgiszakes and, on occasion, attack chickens. Hapadk, &
these problems can be avoided through awarenes®addtanagement.

Frosthite

All chickens can tolerate quite a bit of cold weatheovjgled you see that their drinking water doesn't freezke a
their housing is neither drafty nor damp. Draftinessaees warm air trapped by ruffled feathers. Moisturthéair
makes chickens cold by absorbing body heat. Combsvatites are therefore more likely to freeze in dampihgus
than in dry housing.

Since cocks don't sleep with their heads tucked undeng, &s hens do, cocks are more likely than hens te hav
their combs and wattles frozen when temperatures dipglthie night. Cocks with large combs are more likely than
others to be frostbitten.

Frozen combs and wattles look pale. If you discdivercondition while the part is still frozen, apply a gamvarm
cloth (105°F, 40.5°C) to the frozen part for 15 minuteantil it thaws. Do not rub. After the part has thawngehtly
apply an antiseptic ointment such as Neosporin. Isolaterith@dd keep an eye on it to see that the comb heals

properly.

Frozen combs and wattles are more likely to be discoatedthey have thawed and become red, hot, swolhkeh, a
painful. The bird doesn't feel like moving, is listless, ls@s interest in eating. If the part has already thawed,
warming it is no longer necessary. Gently coat thevpieintNeosporin and isolate the bird.

After the swelling goes down, the skin may peel, theé ipay itch, and it may be sensitive to cold for a wiitle.
may turn scabby, develop pus, and eventually fall df€ Suffering cock will continue to lose weight and may
become infertile.

If the comb or wattles were seriously frozen, insteadveélling they may remain cold, begin to shrivel, and
eventually die back. Other chickens may peck at thetafiepart, making matters worse.

If a comb or wattle turns black, the affected tissue has @il gangrene has set in the comb or wattle is norong
receiving a blood supply and must be surgically removed.
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Heavily feathered birds like these New Hampshires
adapt better to winter weather than ligtly feathered birds.

Dubbing and Cropping

Surgical removal of the comb (dubbing) and wattles (aireg) is done for one of several reasons: to
remove injured or infected tissue

to keep combs and wattles from freezing

to increase egg production and reduce feed costs

to minimize blood loss in fighting cocks

because show regulations require it

Modern and Old English game cocks must be dubbedrapged in order to avoid disqualification from some
shows (other breeds may be disqualified if tasydubbed or cropped). Fighting cocks are dubbed tamze
blood loss due to injuries. In cold climates, large-comizet Imay be dubbed to minimize heat loss, thereby
reducing feed costs and improving egg productiooke@re dubbed to avoid frostbitten combs and wattégs th
interfere with fertility.

Dubbing and cropping are stressful and should be avaige@diately before or after birds are vaccinated. Mgeith
should breeders be dubbed before or during hatceisgps, or low fertility may result. Birds can be dublted a
any age after their combs and wattles develop, but thake 8+ to 12-week-old bracket bleed less than older
birds.

Regardless of a bird's age, it can bleed to death asilho&improper dubbing. Feeding each bird a vitamin K
tablet daily for 5 days preceding the operation aids clotlihg surgery is painful and should be done under
veterinary supervision so an anesthetic can be used.

Use small tin snips or 6-inch (12 cm) curved surgiceasers, available from a medical supplier, and heat the
instrument to destroy any bacteria that might be pteSaip off the comb %2 inch (1 cm) above the head.
Cauterize the surface by searing it with a hot iron to maerbieeding. If the wattles are to be cropped at the
same time, snip them off and coat them with an astrirgyestt as iron subsulfate.



To prevent infection, either inject %2 cc penicillin inte third's breast muscle daily for 10 days or add 1 teas(b
ml) tetracycline or bacitracin per gallon to the drimkiwater for 10 days. The comb and wattles should hea
within 30 days.

Heat Stress

Lightly feathered breeds like Leghorns, Hamburgs,Mimbrcas suffer less in warm weather than heavily

feathered breeds like Brahmas, Cochins, Rocks, ansl Raying hens are more susceptible to heat stress than
birds not in production. Closed nests make matters waks®d using trapnests during hot weather. If hens must k
trapnested, check nests frequently and release refoeelthey suffocate in the close confines of a tdofiest.
Outdoors, white birds are less subject to heat sttwke dark birds because they reflect sunlight better.

Any chicken's body operates most efficiently when dl#side temperature is 70-75°F (21-24°C). Chickens
cannot sweat to keep cool. Instead, they hold their wangsy from their bodies and pant. Holding the wings
away from the body exposes more skin surface umgewings, thereby increasing evaporation and radiational
cooling. Panting releases heat through evaporation the lungs.

A mature chicken starts panting when the temperatuohesa85°F (29.5°C). A chick pants when the temper&ure
100°F (38°C) or more. Panting causes a chicken talexarge quantities of carbon dioxide, which raisesldsd

pH. The resulting changes in physiology cause stiéss chicken stops eating and lays fewer and smallsrveitjy
thinner shells. A young bird stops growing.

When the temperature reaches 104°F (40°C), eveimgastnot enough and deaths may occur. Cool things down
by increasing air circulation open doors and windowsistall a fan. Among the least expensive fans is a \Gafiab
speed paddle or Casablanca fan. Be sure the cooppisrly vented so hot air doesn't get trapped against the
ceiling.

Hosing down the outside walls and roof improves codlimgugh evaporation, as does occasionally misting or
fogging chickens. Take care not to mist so much th&mmddles on the floor. Mist only adult chickens ang onl
when the temperature is above 95°F (35°C) and thedity is below 75 percent. Cooling won't occur if theigir
already so humid that no more water can evaporate.adigtwhen the fan is running or air circulation is
otherwise sufficient to dry the birds.

Chickens eat less when they're hot. To ensure adenuiaiteon, feed only fresh rations. Chickens also drmdee in
hot weather so they can expel extra moisture in theppings as an additional cooling mechanism (causing
droppings to be looser in hot weather). Encourageiaigroy supplying cool water and extra watering statitfirtbe
water supply remains the same when a flock's watglinements go up, water deprivation may result (see
"Dehydration," page 40).

Walking among your birds will encourage them to move, datimg drinking, but don't disturb them at peak hee
periods, which only increases stress. Symptoms of sehieasstress include drinking excessive amounts ofrwat
labored breathing, and weakness. If a heat-strdsisebecomes prostrate, but is still alive, move it ithie shade.
Dunk it in cool water and use a plastic tube attached toreefua fill its crop with cool water. If the bird survives,
may remain weak for several days.

Cannibalism
Light, high-strung laying breeds, especially Leghorras @ther Mediterraneans, are more likely to engage in

cannibalism than the heavier American and Asiatiedse Within a breed, some strains are more cannibaiisn
others. Birds of the same strain may be cannibalistic wéised in one place but not another, proving that you c
discourage cannibalism by providing a proper envirotmen



The problem has many causes, often working in combinaBonditions that can trigger cannibalism include:
heat without adequate ventilation

nests not dark enough

bright lights in the brooder house (lights on all nighsanlight coming through windows)

crowding (especially in fast-growing chicks that quickly the available space and can't get away from each
other)

boredom or lack of exercise (more likely in caged ardeal birds than in free-ranged flocks)

feed and water troughs too few or too close togetiadure to increase the number of feed and water statiens
chicks grow)

feed too high in calories and too low in fiber (chickgoikly satisfy their nutritional needs and get bored)
external parasites (a chicken pulls out its own featheawjidg blood that attracts other birds to pick)
injury or bleeding (e.g. from an injured comb or akem feather quill)

Toe Picking

Cannibalism often starts with toe picking, a common llgratamong chicks, especially those reared on paper to
prevent litter eating. Toe picking can also occur in chimlooded on wire sharp wire edges cut their toes and the
bleeding attracts toe pickers. Toe picking may start veherks can't find anything else to eat because the feeder
poorly designed, is too high, is too far away, or ssmall for the number of chicks involved.

To get chicks picking at feed instead of feet, sprirkiiétle starter ration on paper, or place shallow contaioé
starter close to the heat source where the chicksasily énd it. If toes are injured from picking, light the boer
with a red light so chicks can't easily detect blood whietties heal.

Head Picking

Head picking generally occurs in older birds, especialign combs or wattles bleed due to fighting or frostbite.
Cocks or hens housed in adjoining cages may pick etiwr's heads, even if the birds have been debeaked.
When possible, space cages far enough apart to pgickinty. Cardboard or paper feed sacks wedged batwee
cages are not the answer, since a solid barriercesdair circulation, causing caged birds to suffer armv
weather. Isolate any bleeding bird until the wound heals.

Feather Picking

Evidence of feather picking is dull, broken feathers laawe patches on a bird's neck, breast, back,elod the
vent. Tail-feather picking is especially common in graybirds, when new feathers filled with blood attract
pickers before enough plumage grows to cover thee &t it can start at any time, triggered by crowdingds tzc
exercise, irritation due to parasites, or low-protein anel other nutritional deficiencies. Picked birds must
continually grow new feathers, causing the same steastions associated with molting, including a drop in

laying.

Feather loss doesn't necessarily indicate feathkingicLayers often have broken or missing feathers@alby

on their necks and tails, rubbed off on feeders ants.ndating cocks frequently wear the feathers off dshen
back. The annual molt also causes feather loss. Sodsedvop and replace their feathers gradually, otlbses
many feathers at a time. During the molt, encourage fegtbeith and discourage feather picking by increasing
dietary protein.



Vent Picking

Vent picking is the worst form of cannibalism becaussdalates quickly and often ends in death. It can start if
nests are too light, so that a hen's vent gets picked glfele laying. But it is most likely to occur among pulless ju
coming into lay, usually after one tears tissue or psaapvhile passing an unusually large egg (see

"Prolapsed Oviduct," page 53).

Egg Eating

Egg eating occurs when not enough nests are provigsts are too light, housing is too light in general, oslae
crowded and bored. Egg eating is also encouraged \ilgiag that causes egg breakage eggs aren't collected ofte
enough, have soft or thin shells, or become crackedadumsufficient nesting material. Once chickens find ooy
good eggs taste, they will break eggs on purposd thea.

A nutritional deficiency, especially vitamin D or calciumnazuse soft shells that lead to egg eating. A laying
hen's calcium needs are increased by warm weathdyyaauge. Appropriate nutritional supplements include
freechoice feeding of limestone or ground oyster shelidding vitamin AD&E powder to drinking water three
times a week.

Controlling Cannibdism

The first step in controlling cannibalism is to remove theragbird. The next step is to try to identify and remoe tt
picker. Cannibalism usually starts with just one bird, waches the bad habit to others. If you can't cateh t
instigator(s) in the act, look for blood or egg yofklzeaks and face feathers.

In the brooder, start heat at 95°F (35°C) and reduBeH (3°C) per week. After the first week, turn offHis at
night. Increase ventilation as birds grow and become mctive, and when the weather turns warm.

At the first sign of cannibalism, smear red anti-pick solutiorwounded birds and a few others, install red lights, a
paint windows red or cover them with red plastic (imitatsbmined glass). Red lighting gives everything a rosy ht
making it more difficult for birds to identify bloody sorgt encourage more picking.

Add oats, barley, or alfalfa to the ration so birds wikdaomething to pick at. Salt and manganese are other
nutritional additives that may help.

Alleviate boredom by feeding less at a time but feedingeroéien. Hang a bunch of greens or a shiny pie tim fitze
ceiling. Install swinging perches for bantams and lighels to play on (but never for heavy breeds pronsoto f
injuries). Darken nests by tacking or stapling curtainfsant, pinning up one edge for a few days untilltbes learn
to go behind the curtains.

High-strung birds may be fitted with "specs" or clip-greghields that reduce their ability to accurately aim thei
beaks. The disadvantages to using specs are thatdheyidyoung birds and they are expensive forrgddlock.

If all else fails, debeak.
Debeaking

Debeaking involves removing the tip of the upper portiérihe beak. It is routine in commercial operations as
means of controlling cannibalism and reducing fighting mgnoocks. Debeaking does not inhibit a bird's abilitgdd
or drink, but it does disfigure the bird. For that reasthow birds should never be debeaked.

Some hatcheries offer debeaked chicks as an optioririEléebeakers are used by those who handle large
numbers of chicks. On a small scale, birds can be #etlest any age, but care must be taken to avoid damage
chicks. Regardless of a bird's age, improper debeakimgause permanent injury.



Removing one-fifth of the upper beak of day-old chickfwail clippers keeps cannibalism from getting started
but is not permanent, as the beak will grow backiwi@weeks. Any beak will grow back if you trim too littlee
first time. If you remove too much from the upper hebk lower beak may grow long and require occasional
trimming.
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Debeaking

Small-scale debeaking may be done in one of three ways:

1. Use toenalil clippers to remove one-third of theaugeak. Hold the bird's tongue away from the clippgrs
pressing it against the lower beak with a finger. Stop blgdujrcauterizing the cut with a styptic pencil or with
heat. Take care: if you burn too little, bleeding will coag; if you burn too much, the beak will be sensitive or
interfere with the bird's ability to eat and drink.

2. Use a hot instrument (livestock disbudding iron, hot-tpr gluing, vehicle cigarette lighter, etc.) to burrciba
one-third of the upper beak of a chick or ¥ inch froe tipper beak of an adult bird. This method debeaks an
cauterizes at the same time.

3. Use a knife to nick the upper beak of an adult Bindich from the end. With your thumb, hold the cutipar
against the blade and roll the knife against the tip totheahorny portion and expose the quick. This methadesa
little or no bleeding, but is only temporary as the bedlkeventually grow back.

Poisoning

Poisoning is not often a problem in chickens, especiallysvb@mmon sense is used in keeping the flock away from
pesticides, herbicides, rodenticides, fungicide-treated §atended for planting), wood preservatives, rock aat
antifreeze.

Poisoning can result from misguided management, espetiadin effort to repel lice and mites. Some people pu
mothballs in nests, for example, without knowing that nagdahe is toxic to chickens. Others use nicotine sulfat
(Black Leaf-40) to paint roosts or treat individual bjrdausing birds to become depressed and go into a oo,
die suddenly of respiratory failure.

Toxic seeds are sometimes accidentally harvested aldhde®d grains. Such seeds include:

coffee weed Cassia obtusefoljain corn and soybeans, causing a drop in egg pradidiarrhea, paralysis, and
death;

gossypol in cottonseed meal, causing bluish combs atttesyaemaciation, low egg production, and low egg
quality;



crotalaria seeds and stems, causing bright yellowish-gtemppings and inactivity;
sorghum seed, causing depressed growth and leg digform
rye seed, causing poor growth, pasting, soft bomekleeneness.

Other naturally occuring toxins in the environment cagedenium poisoning (see page 32), blue-green algae
poisoning (see "Algae Poisoning," page 246), botulism"@kxstridial Diseases,” page 111), and mycotoxicosis.

Mycotoxicosis

Unlike infectious fungal diseases, which occur whergf or their spores invade body tissue, fungal poigpni
occurs when chickens consume toxic by-products gesteby mold growing in feed. A number of poisons or
mycotoxins are produced by molds that grow naturallyamng, and some molds generate more than one kind of
poison.

Aspergillus flavus the same fungus that causes aspergillosis, alsexatlatoxicosis, a disease that increases a
bird's susceptibility to heat stress and infection. In theéedrStates, aflatoxins are the only feed-borne mycotoxi
regulated by law.

Fusarium sporotrichioides along with other species &lusarium causes fusariotoxicosis, a digestive disorder the
interferes with egg production, growth, and feathering.

Claviceps purpuregoroduces a highly toxic alkaloid that causes ergotismottlest known mycotoxicosis. It is
characterized by shriveled combs, sores on legs, coams)sand death.

Aspergillusspp and other fungi generate ochratoxin, one of tret pwsonous of all mycotoxins. The fungi that
cause ochratoxicosis prefer high temperatures and sontrast to ergot and fusarium molds, they thrive in pelleted
feed (which is manufactured under intense heat) uitlesatains mold inhibitors.

All mycotoxicoses increase a chicken's need for vitaptmace elements (especially selenium), and protein.
Poisoning is difficult to identify and diagnose, in part beseaane feed source may contain more than one kind «
mycotoxin. A positive diagnosis usually requires analysihe feed to identify any fungi present. Since small-flock
owners generally buy feed in small quantities, it's likelghat a given batch will
be used up before anyone thinks of analyzing it. Oreedhtaminated feed is removed, chickens usually ezcov

Fungal poisoning can be avoided by using commerga#ipared feeds containing mold inhibitors and by storing
feeds away from humid conditions. Use plastic storage cather than metal ones, which generate moisture by
sweating. Never give chickens feed that has goneymbilgou buy moldy feed, take it back and insist oefamd.

CHART 8-1

Fungal Poisoning

Disease Caused By Grain Source

Aflatoxicosis  Aspergillus flavugnd other fungi all grains

Ergotism Claviceps purpurea wheat, rye, cereal grains
Fusariotoxicosig-usarium sporotrichioideand others corn, wheat, barley, millet, safflowedse

OchratoxicosisAspergillus ochraceousnd other fungi barley, corn, sorghum, wheat

Antifreeze Poisoning

Nearly all animals are attracted to ethylene-glycol bex#uastes sweet and it doesn't freeze, thereby becdh@ng
only "water" available to drink in cold weather. Poisoningst likely to occur due to antifreeze spillage in fall,
winter, and early spring. The lethal dose is 0.1 ogargound (8 ml/kg) of body weight, or about 3

tablespoons of antifreeze per mature chicken.



Antifreeze destroys a bird's liver and kidneys. Tineé &ppears drowsy and uncoordinated, twists its heeld bas
trouble breathing, and has watery droppings. It reffie feathers, lies down, and dies. Few people woulthreze
antifreeze poisoning unless they actually saw the birdidgrantifreeze.

Chick Poisoning

Chicks are especially susceptible to certain toxingdineg:

Carbon monoxide, from being transported in the poaghtilated trunk of a car (chicks die);
Disinfectant overuse, especially in a poorly ventilatedoder (chicks huddle with ruffled feathers);
Fungicide, eaten on coated seeds intended for plarthigké rest on hocks or walk stiff-legged);
Pesticides, used to rid housing of insects (chicks die)

Rose chafers, occurring in late spring and early sumimeastern and central North America (chicks become
drowsy, weak, and prostrate, go into convulsions, &dmrecover within 24 hours);

Nitrofurazone, used to treat some bacterial diseases (dtoksvk loudly, move rapidly, fall forward);

Coccidiostats (nicarbazin, monensin, sulfaquinoxaliadiied to water in warm weather, when chicks drinkemor
and thereby obtain a toxic dosage.



CHART 8-2
Toxic Plants*

Common  Botanical Name Toxic Parts Symptoms
Name
Castor beafricinus communiean diarrhea and progressive paralysis
Argrostemma
Corn cockle githago seed rough feathers, diarrhea, and slow growth
Daubentonia
Daubentoningifolia seed diarrhea, staggering, droopy wing, and death
Death leaf, stem, and
camas Zygadenuspp  root diarrhea, salivation, and muscular weakness
Glottidium
Glottidium vesicarium seed bluish comb and wattles, diarrhea, and prostratio
Milkweed Asclepiaspp leaves incoordination, convulsions, and death
immature
NightshadeSolanum nigrum berries irregular movements, paralysis, and death
Oleander Nerium oleander all parts weakness and diarrhea
Phytolacca
Pokeberry americana berries incoordination
Solanum
Potato tuberosum green tubers incoordination
raw peels, and prostration
sprouts
Vetch Vicia spp pea convulsions

bluish combs and wattles, labored breathing,
Yew Taxusspp all parts incoordination, and collapse

*Most toxic plants don't taste good and chickens won't atlyreat them unless the birds are starving.

Rodents

Rodents are attracted to chicken houses by feed in spspitied grain, availability of water, and protection frthra
elements. They spread diseases on their feet amehduthrough droppings left in troughs or grain bins. Tdrey
especially a problem where the floor is raised abovemtioviding a darkened airspace, and where wall
cavities and trash piles offer nesting sites.

The most common rodents in chicken houses are:
Norway rat Rattus norvegicys
Roof rat Rattus rattus alexandrinyis

House mouseWus musculus



CHART 8-3
Rodent Droppings

Rodent Droppings
Mouse small, dark brown or black, rodséd
Rat large, various colors, capsule-shaped

Don't assume that just because you rarely see rogamidon't have them. Rodent experts say that for dvgoy do
see, 300 to 1,000 are hiding somewhere. Despite ywsimbanagement efforts, always assume you have
rodents. Wage a constant battle and increase youtsiffgou spot any of these signs: holes through walls,
tunnels (in soll, litter, or under floors), droppireg®und feed storage.

Rats

Rats start fires by gnawing through the tough insulatioelextrical wires to keep their teeth filed down. They als
attack chickens. If you find dead, chewed-up chidkspect rats.

Rats are active at night. If you see a rat in the daytyme have dadrat problem the rats have overpopulated and tl
dominant ones are keeping the weaker ones away &edj forcing them to eat during the day.

Feed loss is one of the worse consequences of astanfs. Eight rats eat 1 pound (2.2 kg) of feed eash @ne
pair of rats produces four to seven litters each y©&aen though not all of the offspring reach breeding, agthin a
year one pair can easily become 1,500 rats.

Mice

Chickens are the natural enemies of mice, but the bifiderodents are good at scurrying away. Mice reproduce
even faster than rats each pair has five to eight litterggae. Mice are most active at dusk and dawn, but féey
all day long. It takes 305 mice to chow down on 1 po@d kg) of feed per day.

Rodent Control

Despite all our modern technology, we still haven't foubdtéer mouse-trap. The best way to discourage rodetds i
make the chicken house unattractive to them. Since ratmeredshun open areas, keep the land around yayr co
clear of weeds and trash. If the floor is raised, make i¢'s at least 1 foot (30 cm) above ground so rodcknt$ feel
protected. Use hanging feeders that are difficult for mtedéo reach, store feed in containers with tight-fitting,lid
and avoid spillage.
Keep a cat. A cat's advantage for rodent patrol far @gtve any disadvantages it may have as a potential dises
carrier.

If you have a serious rodent problem, set traps. plsegstraps, placed at right angles to the wall wightrigger and

bait close to wall. Since mice run along sills, raftargl other high places, set traps high as well &iseoground. As
clichéd as it may sound, Swiss cheese is still tetlagp bait.

Identify tunnels and fill them in. Place poisoned beaar tunnels that are reopened within a day ¢hso
unopened tunnels have become inactive). After a cafrbaiting (which varies with the type of bait yose),
reclose the active tunnels. Rebait any that are opegyeed. Continue until tunnels are no longer reopened.
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Rodent Bait

The most common rodent poison contains an anticoaghiantompetes with vitamin K and thereby interferet wi

blood clotting. A multiple-dose anticoagulant must bemraeveral times to be effective. A singtese anticoagulant
Kills after only one feeding.
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CHART 8-4

Rodenticides
Multiple-Dose Single-Dose
Chlorophacinone Brodifacoum
Diphacinone Bromadiolon
Pival Bromethalin*
Warfarin Cholecalciferol

*Unlike other baits (which are relatively safe), Bromethalifects the
central nervous system and is fairly toxic to all animals

Since a multiple-dose bait requires several days to taketeffe sure to put out enough bait to accomplish your
purpose. Keep the bait out until no more is eaten. Multipke bait is relatively safe for pets and other animals
since a single dose is ineffective.

Single-dose anticoagulants are also relatively safe for athienals, since a large dose is needed to be lethal to
animals larger than a rodent. Even though single-das&agulants require only one feeding, leave the baitoout
at least 2 days to make sure all rodents consume some.

Not all baits are anticoagulants. Some contain vitaminAD®h causes death through an imbalance of blood-
calcium levels. This type of bait is fairly safe to animatlser than rodents, since they must eat a large amobet to
affected. Single-dose bait that attacks the nervousmsystwxic to all animals.

Regardless of a bait's level of safety, take care wheimg it out so that chickens, pets, and children can't geftin
Never just scatter bait around or drop it into tunnelents may kick it out where chickens or other animallsfiwd it
and eat it. No bait is effective if an abundance of dbed is available, so carefully clean up spilled grain

before putting out bait.

9- Diagnostic Guides

Trying to figure out what disease your chickens havegiagnosing the disease, involves four basic steps:
Examining flock history

Considering the symptoms

Conducting a postmortem examination

Performing laboratory procedures

Home laboratory procedures are pretty much limited testigating internal parasites, as described in chapter 5.
Postmortem examination is discussed in detail in the neptehas is the process of submitting specimens to a
pathology laboratory. Consider enlisting the help of yaate lab if, after going through the first three stepsrgatill
not sure what disease you're dealing with.

Flock History

When you experience a problem, suddenly all those tltttails you thought you'd never forget, but now cauiteq
remember, become immensely important. You'll be hgppytook a few moments to write down events as they
occurred. If you neglected to keep accurate recorgliewasvent along, try to reconstruct your flock's histoaged on
the accompanying chart.



CHART 9-1

This:

Other diseased flocks
Previous diseases
Contacts

Flock age

Time of year

Feed changes
Duration of disease
Rate of spread

Past vaccinations
Medications used
Percentage involved
Mortality rate

Symptoms

Flock History

Can Help You DeterminesThi
Diseaseggtent in your area
Disease-caag@gts already present on your property
Diseases possibly trattadnby carrier chickens, visitors, dirty equipment, etc.
Diagnosis based ongagep involved (approximation only)
Relationship to weathr to carriers such as mosquitoes
Diseases due to jpapratrition or toxins in feed
Diagnasised on how long symptoms last
Diagnosis baseldoov fast symptoms spread
Diseases nehito be involved
Diagnosis basefliock response to drugs
Diagnoasel on percentage of sick birds
Diagnosis based orceetage of dead birds

Symptoms are visible signs of disease. In order wilyegecognize symptoms, you need to be thoroughtyilfar with
how a healthy flock looks, acts, and smells. Be alagewhen you tend your flock. Each time you entemrycoop, stand

quietly for a moment and watch.

CHART 9-2

Signs of Health
Body Part Appearance
Comb & wattles  bright, full, waxy
Eyes bright, shiny, alert
Nostrils clean, no rasping
Head & tail held high
Breast full & plump
Abdomen firm but not hard
Posture erect, active, alert
Feathers smooth & clean
Vent clean, slightly moist
Droppings firm, gray-brown with white caps

Anychange you detect, including a change in the amouetdfyour birds eat, the amount of water theykdtineir
posture, their droppings, and the condition of tpkimage may all be first signs of disease.
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Taking Blood Samples

Your veterinarian or pathologist may ask you to bringlgod samples from live birds. Blood samples are
usually taken from a main wing vein or brachial. Bagyrpulling a few feathers from the

depression in the upper part of the underside of the teiegpose the main vein. Disinfect the skin
with 70 percent alcohol.

In one hand, hold both wings over the chicken's Isadk can't flap. Insert a sharp 20-gauge needle
(¥a-inch for chicks, 2-inch for mature birds) inteetvein with the needle pointing away from the
chicken's body and toward the wing tip. Starting whi plunger pulled back slightly to allow an

initial air space in the syringe, slowly but steadiyl pack on the plunger until the syringe contains at
least 2 ml of blood.

Take care to neither go through the vein nor niekvikin at the top, both of which will prevent yoarfr
drawing a sample. The first time you need a bloodpéayntry to get a veterinarian or other experienced
person to show you how.

When you withdraw the needle, if the bird bleedsrmally, press the spot with your thumb for a few
moments. Unless the chicken has a clotting probleawyidg blood should pose no threat to its health.
Without jostling or rotating the syringe, place iaiclean container where it will remain horizontal. Do
not refrigerate or freeze it, but take the samptbadab for analysis the same day it was drawn. If the
lab needs a whole blood sample (rather than oneichwiater-like serum separates from the blood)
your veterinarian or pathologist will give you an aoéigulant to keep the blood from separating.

Signs of Disease
If you notice anything unusual in your flock, follow Heesteps in checking for signs of disease.

1. Watch from a distance to see what each bird iggdbow it moves, and how it stands when still. Checlppirmgs
on the ground. Note unusual smells. Listen for unusohds: if you whistle, the birds will stop their activities
listen, and you can more easily hear respiratorydaun

2. Count the number of affected birds. Come back ahfaws later and count again. How fast the illness sweeps
creeps through a flock can provide an important clue ashat the disease might be. Since different diseases
progress at different rates, if more than one diseaseab/ed, how fast individual symptoms move througloak
can be especially important.

3. Keep track of the number of birds that die. Note lamd where they die, and how soon they die after fingty
show symptoms.



4. For a closer look, catch birds with a minimum of fi‘sdgnptoms can change when you pick up a bird,
especially if the bird had to be chased to be caughckObhedy openings for unusual excretions: discharga fie
mouth, clogged nostrils, sticky eyes, diarrhea. Note angual smell coming from these discharges.

5. Check for wounds, swellings, blindness, and extgaasites. (See chapter 4 for instructions on checking fo
parasites.) To check for blindness, move a finger towlae bird's eye. If the bird blinks, it is not blindox wave
your hand, or air movement may make the bird blink.

6. If symptoms lead you to suspect a disease thamviesa change in body temperature, take the bird's
temperature: shake down the thermometer, insert it intoittis vent, and hold it there for 3 minutes or uttid
thermometer beeps if its electronic. The normal temperdduran adult bird is 103°F (40°C); normal body
temperature for a chick is 106.7°F (42°C).

7. Use the diagnostic charts in this chapter to help yentifg the disease. Then look up each possibility in the
alphabetic list in chapter 15 (or, in the case of parasitespters 4-6) and find the condition whose combinaio
symptoms most closely matches those of your flock.

Matching Symptoms to Diseases

General symptoms appear in nearly any illness, whdthesults from an infection, parasitic invasion, nutn#b
deficiency, or poisoning. General symptoms include dreegs, ruffled feathers, weight loss, and reduced egg
production.

Each disease group has its own set of general symsm@swell. Coughing, sneezing, and labored breathing are
general symptoms of respiratory diseases. Diarrhesased thirst, and dehydration are general symptbms o
intestinal diseases. Inability to stand or walk are gésgraptoms of muscular or skeletal disorders. Twitching,
trembling, and convulsions are general symptoms of sksethat attack the nervous system.

Specific symptoms are produced by specific diseasesal Faeelling with reddish, bad smelling nasal discharge i
specific to infectious coryza. An inflamed foot with arhaswollen abscess is specific to bumblefoot. Distende
abdomen and an unhealed or mushy navel in a newlydhtdhick is specific to omphalitis.

Your chickens may not have all the symptoms listed iptend 5 under the disease you suspect, or your flaok
have symptoms in addition to those listed. Some diseaseawsed by different strains of the same pathogen,
affecting different birds in different ways. Somehmagens affect different birds in different parts of theidies.
Diseases may occur in combinations of two or moresingla confusing array of symptoms.

Veterinarians arrive at a probable diagnosis (otherlis®vn as an educated guess) in part by considering the
accumulation of symptoms. The rest of us are moreylitelwork by the process of elimination decide what the
problem is not, and you may eventually determinatittprobably is.

Start with the obvious. Consider management errorsrayisur birds to run out of feed or water, get too hdabor
cold, become injured, or be attacked by a predatoouf ghickens seem a little droopy or they aren't growiak
they most likely have worms, external parasites, oridmsis. Before you start considering rare diseaslénjnate
common diseases as the probable cause.

Scatology

To some extent, diseases can be diagnosed by the appeaf a bird's droppings. But remember, variations in
droppings are quite normal. Light brown (or sometimegpepgreen), pasty droppings, usually bad smelling, a
normal cecal droppings deposited by each chicken twloree times a day.

Chickens don't usually produce liquid urine, as huntkmsdnstead, they expel solid urine in the form dtssar
urates that look like chalky white caps on top of thedpgings. An excessive amount of urates can be alsgn
the kidneys are not functioning properly, perhaps tseghe chicken isn't getting enough to drink or hadrek
disease.



Watery droppings are a sign of increased urine oufngy often appear as a pool of liquid surrounding solid
matter that's slightly greenish in color, and can occunvdhéckens eat lots of succulent spring grass or drink

extra water during warm weather. Watery droppings ¢sm lze a sign of disease caused by such things asykidn
failure and fever.

Intestinal diseases often cause diarrhea. Based ompékédis disease involved, the diarrhea may be foamy,dyloo
sticky, pasty, mucousy, off-colored, smelly, or anynbination thereof.



CHART 9-3

Diseases Causing a Change in Droppings

Age Characteristics Disease Prevalence

010 days vent pasting pasted vent common

03 weeks vent pasting arizonosis rare
diarrhea omphalitis common

04 weeks watery diarrhea campylobacteriosis common
white or greenish brown diarrhea pullorum rare

infectious stunting

16 weeks diarrhea with undigested feed syndrome @mm

26 weeks diarrhea necrotic enteritis rare

314 weeks diarrhea infectious anemia not common

318 weeks whitish or water diarrhea, may be bloody ectidus bursal disease  common

46 weeks bloody diarrhea blackhead rare

412 weeks diarrhea (may be bloody) ulcerative drgeri common
white-capped greenish droppings infectious synovitis ~ not common

12 weeks + diarrhea typhoid rare

up to 5 weeks watery diarrhea with pasting paratyphoid mnoan

chicks and bloody diarrhea coccidiosis (cecal) common

growing diarrhea listeriosis rare

profuse, watery diarrhea

white droppings, sometimes diarrhea

Growing cockerelsgreenish yellow diarrhea

Growing watery, mucousy, pasty, tan or bloody
diarrhea
green diarrhea
diarrhea, sour crop
Growing & mucousy, bloody diarrhea
mature
yellowish droppings
6 months + loose white or green droppings

(chart continued on next page)

rotaviral enteritis common
toxoplasmosis rare
erysipelas are r
coccidiosis (intestinal) common
leucocytozoonosis rare
thrush common
campylobacteriosis ommon

chronic respiratory disease common

lymphai#tdsis common



(chart continued from previous page)

Age
Maturing
pullets

Maturing &
mature

Mature hens

Mature

2 years +

Any

Characteristics Disease Prevalence
greenish, watery, pasty diarrhea bluecomb re ra
diarrhea, first watery and white then not
greenish yellow cholera (acute) common
not
diarrhea fatty liver syndrome common
watery, greenish, blood-stained diarrhea  ddstie (exotic) very rare
yellow, watery, foamy diarrhea colibacillosis common
yellowish or greenish-yellow diarrhea ochratoxicosis poradic
yellow diarrhea streptococcosis not
common
green diarrhea pullorum rare
persistent diarrhea tuberculosis common
greenish-yellow diarrhea chlamydiosis rare
greenish-yellow diarrhea capped with spirochetosis e rar
white
chalky white oviduct flukes rare
greenish diarrhea influenza rare
foamy diarrhea worms very
common
blue or green fluorescent droppings moldy grain not
common
bright yellow green droppings crotalaria seed poisoning rare
pasting rye seed poisoning rare
diarrhea coffee-weed seed poisoning rare
diarrhea ergotism rare
diarrhea histoplasmosis rare
diarrhea pseudomonas rare
watery diarrhea antifreeze poisoning not
common
brown, pasty, smelly droppings none normal cecal diggh  common
loose, watery droppings none cooling mechanism in bommon

weather



CHART 9-4

Age
At hatch

Chicks

03 weeks
13 weeks
18 weeks
112 weeks
36 weeks
320 weeks
318 weeks
4 weeks
48 weeks
410 weeks
412 weeks
417 weeks

6 weeks +

Chicks & growing

Growing cockerels

Diseases Interfering with Movement

Characteristics
backward somersaulting

uncoordinated, circling
inability to stand
droopy wings, draggy legs

leg paralysis, twisted neck
jerky movements, falling over

lost balance, outstretched legs

flapping wings, flipping onto back, death ddsum death syndrome

squatting, feet up, weight on hocks
lameness, incoordination
incoordination

degenerated leg muscles
lameness

paralysis

lameness, swollen hocks and feet
weight on keel, reluctant to move
lameness, swollen joints

lameness, weakness

circling, twisted neck

unable to stand, twisted legs and wings
circling, head twisted back

one or both legs bent outward

lameness, swollen joints

(chart continued on next page)

Disease Prevalence
congenital tremor rare
dactylariosis rare
fatty liver syndrome rare
Newcastle (exotic) verg rar
arizonosis rare
epidemic tremor rare
encephaloianal rare
common
kinkk bac not common
necrotic detimati rare

infectious bursal diseasemneon

white muscle diseaseot common

viral arthritis rare

runting syndrome rare
infecipoiovitis not common
cryptosiosisl not common

cholera (chjonic not common

leucocytozoonosis rare

listeriosis rare
rickets rare
toxoplasmosis rare
twisted leg common
erysgpela rare



(chart continued from previous page)

Age
Growing

Characteristics
droopy wing, draggy leg, twisted neck
twisted legs with swollen joints

Maturing cockerels abscess on foot pad

Maturing pullets

Maturing

Young or mature

Mature

Any

inability to stand

inability to stand

wing or leg paralysis

lameness, stilted gait, thick leg bones

lameness, swollen hocks and feet
stilted gait, thickened legs
weakness, paralysis

paralysis

Disease
Newleas
slipped tendon

bumblefoot

cage fatigue

rickets

Marek's disease

osteopetrosis

pseudomonas
scaly leg mite
tapeworm
fowl tick

tremors, twisted neck, paralyzed wing orNiegvcastle (exotic)

lameness, head tremors

convulsions, paralysis
progressive flaccid paralysis
swollen joints

swollen, white foot joints
weak legs, lost coordination
leg deformity

lameness

incoordination, twisted neck

streptococcosis

algae poisoning
botulism

Prevalence
common
common

mnoon

nainenon

not common
commo

common
rare
very common
not common
rare

very rare
not common

rare
rare

staphylococcic arthritis  common

gout (articular)
spirochetosis

not common
rare

sorghum seed poisoning rare

rye seed poisoning
antifreeze poisoning

rare
aowhmon



CHART 9-5

Change in Eggs
Fewer

Watery whites

Blood-stained yolks

Blood spots

Smaller

Diseases and Conditions Affecting Egg Production

Disease
aflatoxicosis
campylobacteriosis
cholera (chronic)
chronic respiratory disease
coccidiosis (intestinal)
egg drop syndrome
encephalomalacia
epidemic tremor
erysipelas
fatty liver syndrome
fusariotoxicosis
infectious coryza
infectious laryngotracheitis
influenza
lymphoid leukosis
Newcastle
paratyphoid
pox (dry)
swollen head syndrome
tuberculosis
water deprivation

infectious bronchitis
Newcastle (exotic)

Newcastle (exotic)
cholera (chronic)

cholera (chronic)
heredity
vitamin A deficiency

aflatoxicosis
salt deficiency

(chart continued on next page)

Other characteristics

small eggs, low hatchability

35% drop
increase in blood spots
coughing, weight loss
thin breast, weak legs
in brown-egg layers
1530% drop for 2 weeks
temporary drop
70% drop
sudden drop
sudden drastic drop
watery eyes, swollen face
temporary drop
sudden drop, broodiness
tumors in ovary
temporary drop
often no other symptoms
bumps on combs & wattles
swollen head & wattles
prominent, deformed keel
dehydration

very low production
very low production

very low prodhrct
wrinkled, off-color yolks

low production
no other symptoms
clutches farther apart

drop in production
drop in production

Pencd
rare
common
not common
ammm
rare
rare
rare
rare
rare
not common
rare
common
common
rare
common
common
common
not common
rare
common

common
very common

very rare
not common

not aoon
common
not common

rare
not common



(chart continued from previous page)

Change in Eggs
Misshapen shells

Pale shells
Pimpled shells
Ridged shells
Soft shells

Thin shells

No shells

No eggs

Disease
Newcastle (exotic)
infectious bronchitis

egg drop syndrome
vitamin D excess
infectious bronchitis

egg drop syndrome
infectious bronchitis
infectious laryngotracheitis
influenza
vitamin D deficiency

cage fatigue
egg drop syndrome
fusariotoxicosis
infectious bronchitis
ochratoxicosis

egg drop syndrome
influenza

cage fatigue
colibacillosis
Newcastle (exotic)
gout (visceral)
infectious bronchitis

Other characteristics
very low production
very low production

low production
leave holes if scraffed
very low production

low production
very low production
low production
low production
cycles of low production

soon stop laying
shells are gritty
high death rate
very low production
yellow diarrhea

egg eating
low production

followed by paralysis, death
no other symptoms or death
drop within 3 days
soon followed by death
gasping, coughing

Pence
very rare
common

rare
not common
common

rare
common
common
rare
not commo

not common
rare
rare
common
sporadic

rare
rare

comtmon
common
very rare
common
common



CHART 9-6

Age
chicks

01 week
04 weeks
17 weeks

4 weeks +

412 weeks

417 weeks
512 weeks

6 weeks +
Young

Growing
cockerels

Growing &
mature

Mature

Any

Diseases Causing Breathing Difficulties

Characteristics Disease Prevalence
gasping, sneezing, "chirping" Newcastle {exot very rare

labored breathing, droopy head typhoid rare
gasping, swollen eyes aspergillosis rare
gasping pullorum rare

swollen eyes and sinuses roup (nutritional) rare

nasal discharge, swollen face infectiougzaor common
not

slight rattling infectious synovitis common
not

coughing, extending neck cryptosporidiosis common

rattling air-sac disease common
not
sneezing, rattling, nasal discharge ch@daranic) common
rapid labored breathing leucocytozoonosis rare
breathing difficulty, nasal discharge eryage rare
not
rapid breathing, mucus discharge mouth arel nasholera (acute) common
gasping, rattling, coughing, bloody mucus, nasal  iidast common
discharge laryngotracheitis
gasping, coughing aspergillosis rare
difficult breathing, nervous signs Newcastle (exotic) eryware
nasal discharge chlamydiosis rare
gasping, rattling, wet eyes infectious bronchitis  own
coughing, sneezing, rattling influenza rare

sneezing, progressive swelling of head and wattles swiolad syndrome rare

(chart continued on next page)



(chart continued from previous page)

CHART 9-7

Age
14 weeks
16 weeks

312 weeks
314 weeks

46 weeks
412 weeks

417 weeks

6 weeks +

Chicks & growing
Over 6 months
Growing & mature

cocks
Growing & mature

Maturing pullets
Maturing
Maturing & Mature

Mature

Mature Hens

2 years +

Diseases Causing Discoloration

Characteristics
greenish blue breast and legs
pale skin

reddish black skin patches
pale comb, wattles, skin, legs

dark face
bluish comb

pale skin
bluish, hot comb
darkened head

pale, shriveled comb
black feathers in red or buff breed

pale, shriveled, sometimes bluish comb

grayish white patches on comb
darkened head

pale head
bluish comb
pale skin
pale head

blackish, swollen eyes draining straw-
colored fluid
purplish head, comb, wattles
pale, shriveled comb
bluish comb
pale, swollen comb and wattles

darkened head and shanks
pale or bluish comb and wattles

Disease
exudativeediath
infectious stunting
syndrome
necrotic dermatit
infectioasndm

blackhead
infectious synovitis

cryptosporidiosis
cholera (chronic)

canker
toxoplasmosis
rickets
mphpid leukosis
favus

chronic respiratory
disease
cholera
bluecomb
Marek's disease
cholera (acute)

Newedsiotic)

paratyphoid
pullorum

aspergillosis (chronic)

fatty by@drome

gout (visceral)
tuberculosis

Prevalence
rare
common

rare
not
common
rare
not
common
not
common
not
common
rare
rare
rare
common
rare

mrmon

rare
rare
common
not
common
very rare

common
rare
rare
not
common
common
common

(chart continues ovér



Diseases Causing Discoloration (cont.)

Age Characteristics Disease

Any bluish, wilted, cold comb ergotism
bluish comb and wattles gossypol seed poisoning
pale comb, skin, shanks coccidiosis (intestinal)
pale head worms/lice/mites
darkened head, comb, and wattles influenza
white bumps on comb and wattles pox (dry)
pale or purplish comb spirochetosis

CHART 9-8

Diseases Causing Off Odors

Age Characteristics Disease
Hatched chicks smelly unabsorbed yolk sac omphalitis
Chicks & growing smelly mouth discharge canker
Growing distended, sour crop thrush
Maturing pullets sour crop bluecomb
Growing & mature cocks moldy smelling, scabby comb  avuk

Growing & mature smelly nasal discharge infectiouyzar
Mature smelly droppings on vent pasted vent

sour-smelling, distended crop crop impaction

Prevalence
rare
rare
common
very common
rare
not common
rare

Prevalence
mnoon
rare
rare
rare
rare
common
notraom
rare



CHART 9-9

Diseases Affecting the Eyes

Age Characteristics Disease Prevalence

01 week swollen with yellow cheesy matter aspergillosis (acute) rare

13 weeks dull eyes epidemic tremor rare

18 weeks one or both eyes blind encephalomalacia rare

4 weeks + one or both eyes swollen shut Up infectious coryza common

to 5 weeks one or both eyes swollen or blind paratyphoid common

6 weeks + swollen, sticky eyes cholera (chronic) not

common

Growing watery eyes canker rare
swollen eyelids with sticky or cheesy discharge roup (nutritional) rare
blindness toxoplasmosis rare

Growing & frothy eyes chronic respiratory common

mature disease

Maturing sunken eyes bluecomb rare

pullets

Maturing & mucousy eyes cholera (acute) not

mature common
watery, swollen eyes infectious common

laryngotracheitis

Mature clear eye becomes blind colibacillosis common

Any cloudy eye Newcastle common
cloudy eye, sunlight avoidance conjunctivitis common
watery eyes infectious bronchitis common
watery and/or swollen eyes influenza rare
cloudy grayish, dilated, irregular pupil; distorted dfarek's disease common
blinded eye
blackish eyes draining straw-colored fluid Newcastle (exotic) common
red swollen eyes swollen head very rare

syndrome

swollen, inflamed, watery eye worm not

common



CHART 9-10

Diseases Causing Sores in the Mouth

Age Characteristics Disease Prevalence
Chicks & growing white or yellow sores canker rare
Growing whitish yellow sores roup (nutritional) rare
grayish white circular sores thrush common
Any yellow patches on roof Newcastle (exotic) vemgra
sores at corners of mouth fusariotoxicosis very rare
white, yellow, or brown patches pOX rare
sores in roof of mouth red mites rare
CHART 9-11
Diseases Causing Temperature Changes*
Age Characteristics Disease Prevalence
318 weeks fever, then drop to below normal infectimwsal common
disease
412 weeks hot, swollen legs and feet infectious syisovit not
common
6 weeks + hot, bluish comb cholera (chronic) not
common
12 weeks + 15°F (13°C) above normal cholera rare
Young or mature warm, puffy legs osteopetrosis commo
Growing fever, weakness leucocytozoonosis rare
Maturing hot, inflamed foot bumblefoot common
cockerels
Maturing pullets  body feels cold bluecomb rare
Maturing & fever cholera (acute) not
mature common
Mature fever, depression, weight loss streptococcosis  not
common
fever, purplish head paratyphoid common
Any hot swollen joints staphylococcic arthritis common
fever, weight loss aspergillosis rare
fever, sneezing, rattling influenza rare
fever, dropping to below normal just before spirochstos rare
death
fever, pale head, diarrhea typhoid rare

*The normal body temperature for adult chickens is 1@39%5°C); for chicks, it's 106.7°F (41.5°C).



CHART 9-12

Age
03 weeks

13 weeks
318 weeks
Over 3 weeks
26 weeks

36 weeks
320 weeks

46 weeks

417 weeks

Up to 5 weeks
Young & growing
growing

Growing cockerels

Growing

Broiler Cockerels
Maturing pullets

Maturing & mature

Mature

Any

Diseases Causing a High Rate of Death

Symptoms
rapid deaths
diarrhea, leg paralysis
diarrhea, gasping
jerky movements, falling over
diarrhea, vent picking
growing thin while eating well
reluctant to move, diarrhea
can't walk, dehydration
huddling, ruffled feathers
lameness, loose feathers & skin
no symptoms or droopiness
reluctant to move
droopy, thirsty, huddling
bloody diarrhea
gasping, watery nose and eyes
weakness, rapid deaths
diarrhea, inflamed vent
emaciation, incoordination

diarrhea, nasal discharge, lamenessysipaas

slow growth, diarrhea
diarrhea, sour crop

ruffled feathers, slow growth
sour crop, diarrhea

rapid death
coughing, gasping
thin-shelled eggs
depression, weight loss
convulsions, paralysis
progressive flaccid paralysis
ruffled feathers, no appetite

Disease Prevalence
carbon monoxide poisoning amb®n
arizonosis rare
pullorum rare
epidemic tremo rare
infectious bursaatie common
Marek'sdse common
necrotic enteritis rare
kinky back not common
infectious anemia ot cammon
necrotic dermatitis are r
blackhead rare
cryptosporidiosis not comm
paratyphoid common
coccidiosus (cecal) mown
infectiousdbirtos common
leucocytozoonosis rare
rotaviral enteritis common
toxoplasmosis rare
rare
coccidiosus (integ}ina common
thrush rare
brodscites common
bluecomb rare
cholera (acute) not rmom
infectious laryngotracheitis ~ common
fusariotoxicosis very rare
streptococcosis not common
algae poisoning rare
botulism rare
typhoid rare

(chart continues ovér



Diseases Causing a High Rate of Death (cont.)

Age Symptoms Disease Prevalence
Any (cont.) sudden death gout (visceral) not common
coughing, huddling influenza rare
respiratory problems &/or paralysis &or sudden deaths ewgdstle (exotic) very rare
bumps or scabs on face, mouth pox (wet) rare
lameness, diarrhea, rapid deaths pseudomonas rare
diarrhea, weakness, convulsions spirochetosis rare
CHART 9-13
Diseases Causing Sudden Death
Age Disease Prevalence
At hatch typhoid rare
112 weeks sudden death syndrome common
04 weeks pullorum rare
314 weeks infectious anemia not common
320 weeks necrotic dermatitis rare
26 weeks necrotic enteritis rare
412 weeks ulcerative enteritis common
48 months round heart disease very rare
Over 6 months lymphoid leukosis common
Growing aflatoxicosis rare
Broiler cockerels broiler ascites common
Maturing pullets bluecomb rare
Growing & mature campylobacteriosis common
colibacillosis common
Mature hens fatty liver syndrome not common
Mature streptococcosis not common
Any malaria rare
botulism not common
cholera not common
erysipelas rare
gout (visceral) common
influenza very rare
listeriosis rare
Marek's disease common
Newcastle (exotic) very rare
choking (too rapid eating) not common
pesticide poisoning not common
anaphylactic shock rare



10- Postmortem Examination

Many diseases, in addition to causing easily obsengftgtoms, cause less obvious changes inside the body.
Studying the insides of a bird for signs of disease isdgtestmortem examination ("post” meaning after and
"mortem" meaning death).

Conducting a postmortem is sometimes called "postingyiae scientifically, "necropsy” (the animal equivalent of
an autopsy). Posting gives you clues to help you déterthe cause of a disease outbreak.

Laboratory Analysis

If you have a sudden, severe disease outbreakudingseveral dead birds in a short time, the best wggtta
rapid, positive diagnosis is to have a few birds poatgaur state poultry pathology laboratory (you'll finlisaof
state labs in the appendix). Since the pathologist will veakimow the disease's progression, submit either three
live birds in various stages of illness or one bird teat recently died, one that is very sick, and one jushibieg
to show symptoms.

When you bring live birds to the lab, be prepared toddhem behind. The pathologist will not help you try to
save any birds you bring in for examination. Taking kémns to the lab is a one-way street for two reasons:

A pathologist's job is to examine a bird's innards, winigkans the bird must be dead before the examination ca
proceed.

You wouldn't want to return a bird to your flock aftehds been exposed to all the disease-causing organisms
floating around the average lab, some of which maydrse than what your chickens already have.

Submitting Specimens

When you plan to submit a dead bird for examinationpas 8s you find one dead, wet its feathers with cold
water and a little detergent, taking care not to get anythetonouth or nose. Bag the bird in plastic and refrigerate
it until you're ready to leave for the lab. Whether y®slibmitting dead or live birds, identify each with a
numbered leg band (or wrap a piece of tape several eimesd its leg and write a number on it with an iiudel
marker).

Write a detailed history of the disease, how it affecmchebird you are submitting, and anything else about youl
chickens you think might be important. The lab will povia form for you to fill out. Attach your history to the
form.

If the lab is far from your home, you may wish to shypiybirds. Call first for shipping instructions. It's a gadea to
call ahead, anyway, instead of just showing up with sicildead chickens. You may be asked to consult yo
veterinarian and get a referral to the lab. If there argaterinarians nearby, or your vet is not willing to examin
chickens, say so.

Unfortunately, most veterinarians know little about chick&wen if you're lucky enough to find one with poultry
experience, the fee you will be charged may be mane ttie cost of buying new, healthy birds. State poultry
pathology laboratories, on the other hand, charde éittnothing for an initial examination.



Disease History

When you submit a sample to a diagnostic laboratory, peothics information:
Your name, address, and phone number
Housing type (cage, floor, range)

Feed used (sources and types)

breed of your birds

Number in your flock

birds' age(s)

Where you got them

Symptoms you have observed

Date symptoms started

Approximate number sick

Number that have died
When, where, and how they died

Approximate days from first symptoms to death

Any medications you have tried

Recent changes (new rations, new chickens broughbxit, $praying in your area, etc.)
Additional history (vaccinations, nearby flocks, praxsalisease problems, etc.)

What to Expect

Within a few days, the pathologist should call you witpraliminary report, then follow up with a written report
Don't be bashful about asking questions if you don'erstdnd something pathologists tend to use words only
veterinarian or other trained person can understangulfsubmit your birds under a veterinarian's refey@ly vet
will explain the report to you.

Not all path labs are equipped to diagnose all pouittgases. If the initial report is inconclusive, the pathotogis
may take an educated guess as to what the problem reigimicbask if you want the diagnosis confirmed by
further laboratory tests such as tissue examination, baaeltiares, virus isolation, or sensitivity tests (to
determine which drug, if any, will kill the particular pathogemuestion). These tests can be time-consuming and
expensive.

Even if the diagnosis is certain, the pathologist is unfikelsuggest a specific treatment. The job of a pathadlmsgis
to identify diseases, not recommend treatments. Youldheowever, be given enough information to obtain details
on treatment options from your veterinarian, your dEtension poultry veterinarian, or your state

Extension poultry specialist. Armed with this information, yan decide whether to treat the remainder of your
chickens or get rid of them and start over.

Do-It-Yourself Posting

Running to the path lab with every dead bird you find is neféesible nor even necessary. A 5 percent death rate
is considered normal in any flock. Still, it's a goodaidie examine dead birds and record the results infiak
history. You may see an emerging pattern that can helgliggover and treat a disease in its early stages of
development.

Every flock includes weak birds that have lower restahan others to disease as a result of stress, genetic
factors, or insufficient nourishment due to being far dawtihe peck order. These weaker birds become indgafor
impending problems. If you do find signs of a diseasgrogress, you can take future samples to a fopdhli
pathologist for a confirmed diagnosis.



Caution

If you suspect a chicken of having
chlamydiosis or any other disease that is
contagious to humans (see chapterdi)
not post it yourself. Take it to the state
pathology laboratory.

Another reason to do your own posting is that, if theidgoarticularly busy, the pathologist may not get back to yo
for several days or even weeks. Meanwhile, if yourkehis are getting sicker or are dying fast, you might
tentatively identify the problem yourself and take appate action. The lab report, when it comes, will thanesas
a confirming diagnosis.

Posting a chicken makes sense only if you know what theds of a healthy bird look like something you can
easily learn by paying attention when you butcherkaris for eating. The more often you post chickensjrtbes
observant you will become. To help sharpen your slgi$,a good reference book of color photos, sucGasr
Atlas of Diseases and Disorders of the DomesticlFeowl Turkeyor the less expensiv@olvay Manual of Poultry
Diseasegboth books are listed in Recommended Reading, p28je

Preparing the Specimen

Your goal is to find abnormalities such as abscesse®rs, inflammation, fluid accumulation, foreign matistia
changes in muscle or bone condition, and irregularitierstze, shape, or color of internal organs. Examibhe no

just dead birds but at least one bird that recently bslgawing symptoms and one in which the disease is quite far
along.

Examining birds in various stages of illness shows haosvaiticular disease progresses, which may help you
determine what the disease might be. Checking more tiebial also helps you determine which signs are
specific to individuals (therefore possibly insignificant) avidch are flock-wide occurrences (likely signs of
disease).

LIMIVERSITY EXTEMSHOM

ATE

Kill a bird for posting by stretching its
neck.

When a bird is not already dead, you will have to killfithat sounds like a drastic measure, remember yoairgd
it out of concern for the rest of your chickens. Ilfeaigus illness is gripping your flock, this and other bimusy die
anyway. Your goal is to determine the cause so goypcevent additional deaths.



The best way to kill a chicken for posting is to stretcimésk, which painlessly breaks the neck and spinal cord.
With one hand, hold the bird's feet. Grasp the bird's hgthdhe other hand, your thumb behind its comb and
your little finger beneath its beak. Tilt the head baut pull steadily until the head is separated from #akn

Continue to hold the head up until the bird stops struggnberwise, it may spit up and inhale crop contents,
leaving the false impression that the disease causeddpieatory system to fill with foreign matter.

Wait a few minutes while blood collects and clots bendahneck skin, and the body tissues firm up. Meantime
examine external openings and run your hands ovtirdiesd areas to find lumps or other irregularities.
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Opening the Bird

Conduct your postmortem outdoors or in a garage or danpgng a table or the tailgate of a pickup truck ag yot
work surface. (Posting a diseased bird in a kitchen wioexe is prepared is not a sensible idea.) Cover youk wo
surface with clean paper. Wear rubber gloves and mmap

Use water and detergent in a spray bottle, or a wet ¢tottampen the bird's feathers so they won't blow arduad
the bird on its back. Holding one leg away from the badythe skin between the leg and the abdomen. Do the san
on the other leg.

Stabilize the bird by bending the legs back, one at a timd, the joints snap to let the legs lay flat against the
table. Cut the skin from the vent to the throat. Noteldogdy spots or streaks in the breast or thigh muscles.
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OIS ADSHIANN 1YLS OMHOD 3HL

Use scissors to cut through the abdominal wallgekind the
point of the keel.

About halfway from the vent to the keel, cut through thdoanen wall crosswise from one leg joint to the othee b
pair of heavy scissors, kitchen shears, or tin snipsittoipward on one side, through the rib cage and buress,
taking care not to cut into or disturb the internal org&tgp cutting just short of the wing joint. Make a simdat on
the other side, only this time cut all the way throughviirey joint. Note how easy or difficult it is to cut theres an
indication of their condition.

Lift the breast and rotate it on the uncut joint as if it wehenged cover. Now you can see the internal organs in
their natural position.

Examining the Organs
Take hold of the gizzard in the palm of one hand, yloumb and forefinger grasping the stomach

(proventriculus), and make a cut between the stomachhancrop. With one hand, lift the stomach away. With th
other hand, loosen and remove the gizzard, liver, spéa&hjntestine. Set them aside, leaving the intestinehatiac
to the vent. Examine the heart, lungs, reproductivaregkidneys, and nerves still in place.



THE CHIO STATE URIVERSITY EXTEMSICHY

Carefully separate the gizzard from the
stomach (proventriculus).

To examine the contents of the digestive system, useshears to cut longways through the stomach, gizzard,
intestine, and ceca. Note any parasites present.ndigoany unusual odor, especially related to the arop
intestines.

To examine the respiratory system, cut through the cofrtee mouth

THE CHID STATE UNIVERSITY EXTERSION

Examine the digestive system by
cutting longways through the stomach,
gizzard, intestine, and ceca.
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Digestivetract infectedwith large roundworms(Ascaridia galli)

and expose the throat and crop. Then cut down the wiadimm the back of the mouth to the lungs.

To examine the head, cut across the face, half-wayeleet the nostrils and the eye. Note any unusual odor
coming from the nose area.

If the bird was lame or paralyzed, cut through thentigats of one hock joint and twist the leg until the joiopp
open. Break the leg bone, both to examine the marreityand to test the bone's strength. A healthy bone snake
snapping sound when it breaks.

Interpretatiom

Without using a microscope and staining techniques to exatisisue, you will not be able to observe minute
changes caused by illness. There are, however, géotyious changes to look for.

In technical terminology, easily observable changescalled "gross lesions” ("gross" meaning large aedion”
being medical jargon for alteration). A gross lesion ig @sible change in the color, size, shape, or strectifiran
organ. Examples of lesions are: tumors, inflammatioreyraalations of fluid, dead tissue, and enlarged organs

Pay attention to:
The location of the lesion (note specific organs)
The nature of the lesion (its size, shape, color, andistency)

The possibility that the lesion killed the bird (by blockingvays or intestines, through extensive bleeding, by
destroying a vital organ, by causing paralysis)

Try to determine the possible cause of the lesion infectiotiitional deficiency, poisoning, injury, or whatever.
Determining the cause often requires microscopic anallysissome causes are fairly obvious, such as worms o
injury due to cannibalism.

Lesions, like symptoms, may be general or specific. e lesion can be caused by any of several diseasgecific
lesion is characteristic of a partiaudisease. Few lesions are specific; most are getestahg your power of observatic



CHART 10-1

Body Part
Bones

Finding

fragile, thin, soft
soft, rubbery
thickened
Bone marrow

fatty marrow

Body cavity broken yolk

Breast dried out
blood spotted
white streaks

Ceca cheesy core

bloody
yellow nodules

yellowish, watery
swollen, cheesy
shriveled

Cloacal bursa

tumors
Crop empty or foul fluid
sour

maggots
sticky mucus
Turkish-towel look

(chart continued on next page)

tumors in marrow

Age/Sex
hen
young
all
2 years
all
broiler
pullets

chicks
young
hens
2 years
all
chicks
pullets
chicks

chicks
young
all
young
chicks
young
young
any
young
growing
pullets
mature
all
mature
growing

Postmortem Findings

Possible Cause
cage fatigue
rickets
osteopetrosis
tuberculosis
lymphoid leukosis
infectious anemia
bluecomb, cholera,
colibacillosis, infectious
bronchitis, pullorum
infectious bursal disease
ulcerative enteritis
gout (visceral)
tuberculosis
erysipelas
white muscle disease
bluecomb
arizonosis, blackhead,
coccidiosis, salmonellosis
coccidiosis
ulcerative enteritis
erysipelas
rotaviral enteritis
infectiousdlutisease
infectious anemia
runting syndrome
lymphoid leukosis
canker
thrush
bluecomb
crop impaction
botulism
cholera
thrush



(chart continued from previous page)

Body Finding Age/Sex Possible Cause
Part
Heart  film covered young air-sac disease
all chronic respiratory disease
discolored chicks arizonosis
pale, yellowish all fatty liver syndrome
pale, enlarged young listeriosis
mature streptococcosis
all spirochetosis

yellow, enlarged growinground heart disease
spotted, enlarged  chicks pullorum
enlarged right side  growingbroiler ascites

surrounded with all cholera
fluid
tumors all lymphoid leukosis
Intestine mucus filled young infectious bursal disease
pullets bluecomb
all ochratoxicosis
greenish mucus all spirochetosis
watery mucus all campylobacteriosis
sticky mucus mature cholera
bloody mucus all colibacillosis
bloody chicks coccidiosis
all leucocytozoonosis

foul brown fluid young necrotic enteritis
yellowish buttons  young ulcerative enteritis
yellowish, watery ~ young rotaviral enteritis

inflamed, slimy all typhoid
inflamed all ergotism
all paratyphoid
spotted chicks coccidiosis
all pullorum
pale, distended young infectious stunting syndrome
feed-filled young sudden death syndrome
yellow or gray 2 years tuberculosis
knobs
Kidneys grayish dots all colibacillosis
spotted, pale growinginfectious synovitis
swollen chicks salmonellosis
mature lymphoid leukosis
all paratyphoid,

typhoid, erysipelas
swollen, spotted growingMarek's disease

all pseudomonas
swollen, dark pullets bluecomb
swollen, pale chicks infectious bursal disease
all gout (visceral), infectious bronchitis, ochractasis,

spirochetosis
(chart continues, ovér



CHART 10-1

Body Part

Postmortem Findings (cont.)

Finding

Kidneys (cont.) blood-filled

Liver

Lungs

tumors
shriveled or enlarged

film-covered
swollen

swollen, mottled, yellow
swollen, discolored

swollen, gray spots
swollen, gray areas
swollen, bronze or green
swollen, greenish
swollen, red

Age/Sex Possible Cause
growing infectious anemia

mature lymphoid leukosis
mature gout (visceral)

all air-sac disease, chronic negpry disease
young necrotic dermatitis
mature lymphoid leukosis
all algae poisoning, erysipelas
chicks arizonosis
growing broiler ascites

all chlamydiosis
all cholera
all Marek's disease

mature typhoid
growing infectious synovitis
chicks typhoid

swollen, red streaks/white dotchicks paratyphoid
swollen, white or gray noduleschicks pullorum

swollen, spotted

patchy

patchy red or pale
mottled with yellow
mushy

mushy, yellow
dark

greenish

greenish with red spots
yellow "stars"
needle-like crystals
tumors

gray or yellow nodules

green, furry balls
grayish

grayish yellow
yellow "pearls"
brownish

red, bloated
bloody

(chart continued on next page)

young toxoplasmosis
all ochratoxicosis, pseudomonas, spirochetosis
young infectious anemia, blackhead, listeriosis
mature streptococcosis
young ulcerative enteritis

all histoplasmosis

all fatty liver syndrome
pullets bluecomb

all colibacillosis

growing infectious anemia
pullet campylobacteriosis
chicks gout (visceral)
growing Marek's disease
mature lymphoid leukosis
2 years tuberculosis

all aspergillosis
chicks salmonellosis
chicks aspergillosis

all aspergillosis
all typhoid
all sudden death syndrome

young toxoplasmosis
growing broiler ascites
mature cholera



(chart continued from previous page)

Body Part Finding Age/Sex Possible Cause
Lungs (cont.) white or gray nodules chicks  pullorum
tumors mature lymphoid leukosis
solidified mature Marek's disease
Spleen gray or white nodules 2 years tuberculosis
gray white tumors growing Marek's disease
swollen chicks  pullorum
all erysipelas, leucocytozoonosis
swollen, red young typhoid
swollen, dark, soft all chlamydiosis
swollen, spotted young ulcerative enteritis, infetibursal disease
all colibacillosis
all pseudomonas
swollen, patchy all Marek's disease, spirochetosis
mushy all histoplasmosis
shriveled growing infectious anemia
tumors mature lymphoid leukosis
gray or yellow nodules 2 years tuberculosis
Stomach gray white tumors growing Marek's disease
swollen, bloody young infectious stunting syndrome
Ureter crystals mature infectious bronchitis, gout @iab)

Sometimes you can identify a disease by the organ on wHedion occurs. Other times you might identify a
disease by the combination of lesions you find. Wnerne than one disease is involved, as is often the ttese
combination of lesions they produce can be confusing

As a starting place, look up any lesion you find ia tharts in this chapter. Then look up the indicated didease
the alphabetic list in chapter 15 to see if the overall gesmnr of that disease matches the condition of yanasb

Documentation

Each time you post a chicken, write down your findimggaur flock history, even if you aren't sure what disdhe
bird might have. The information may become helpfulrlate especially if a serious disease is progressingghro
your flock.

Veterinarian Arthur A. Bickford, a poultry pathologist@alifornia, suggests that you not worry about trying ® us
proper technical jargon. Just write down what you g@u're not sure what you're looking at, but you\kno
something isn't right, jot down the location and descrils llabnormal.” If you don't know whether you'rekiog

at a tumor or an abscess, write "lump.” Getting feEcsgic when you're not sure may cause confusion iflgtar
submit your notes to a diagnostic lab.

Tissue Samples

If you find similar lesions in several birds, you might ddissue samples to the path lab for examination. Sendir
samples is particularly handy if the lab is not close ghdor you to conveniently drop off whole birds. Agtw
submitting whole birds, call the lab in advance to nake you include everything the pathologist will need.

To make a tissue sample of the organ involved, takeeat least ¥4 inch (1 cm) thick. Include healthy-lookisgue

as well as abnormal tissue. Place the sample in a cleaieakable container and cover the sample with 10 percent
formaldehyde solution. (If you can't get formaldehyaerf your druggist or veterinarian, you might get a litttenira
local high school or college biology lab or from a fuh&@me. Call first, and bring your own container these
sources are not in the business of distributing formaltiehy



Be sure the container holding the sample is sealed wéllvgon't leak. Pack it in a carton surrounded by plastic
peanuts or an ample amount of other packing matémiclde the same detailed history of the disease yauidv
prepare if you were submitting whole birds.

Inflammation

An inflammation or swelling is only one kind of lesidiyt the most common one. Inflamed conditions are
identified by the suffix "itis" following the technical me for the body part that's inflamed. If it all sounds like
Greek to you, that's because it is the medical term&favus body parts are derived from the Greek language

Words ending in "itis" are not necessarily diseasesabrioften caused by several different diseasesdlfgul to
know the names of the various "itises" when you're gryinunderstand a pathology report or a disease di&sgrip a
technical poultry manual. (See next page for a list ¢diméd conditions.)

Diagnosing Nutritional Deficiencies

Like infectious diseases, nutritional deficiencies mayseagross lesions that, together with other symptoms, can
be used to identify the cause. Since nutritional deficierariesio longer common, their characteristic lesions are
listed separately here, along with additional symptoma dmgnostic aid. For a fuller description of nutritional
problems, see the section on nutritional diseasdsapter 2.



CHART 10-2

Inflamed Conditions

Condition Body Part Common Cause

Airsacculitis air sacs chlamydiosis
colibacillosis
mycoplasmosis

Arthritis joints ("arthron™) colibacillosis

mycoplasmosis
salmonellosis
staphylococcosis

viruses
Conjunctivitis eye lining ("conjunctiva”) ammonia fumes
eye worm
Encephalitis  brain ("enkephalos™) encephalomalacia
listeriosis
Enteritis intestine ("enteron™) colibacillosis
salmonellosis
Hepatitis liver ("hepatos") blackhead
campylobacteriosis
infectious anemia
Nephritis kidney ("nephros") colibacillosis
gout (visceral)
viruses
Pericarditis membrane surrounding abdominal orggesifbneum™)  colibacillosis
cholera
Rhinitis nasal passage lining ("rhinos") streptococcosis
Salpingitis  oviduct ("salpinx") Escherichia coli
Septicemia  blood ("septikos" = putrefaction; "hamidileod) Escherichia coli

pasteurellosis
salmonellosis
streptococcosis

Sinusitis sinus cavities Mycoplasma
gallisepticum
Synovitus membranes lining joints Escherichia coli
("synovium®) mycoplasmosis

salmonellosis
Streptobacillus moniliformis
viruses



CHART 10-3

Nutritionally Related Findings

Age/Sex Finding Additional Symptoms Deficiency
chicks swollen hip nerve, toes curved inward walking on hocks riboflavin
blue green gelatinous fluid under skin bluish breast and legs selenium

soft, swollen, greenish yellow braior bluish green retracted head, prostration, vitamin E
fluid under skin and blood spots in leg and breasteath
musclespr light streaks in breast muscles

growingblood spots in muscles, slow blood clottindepa  pale comb, bleeding vitamin K
marrow wattles, bleeding eye
hen broken yolks in body cavity shrunken, bluish combs, water

wattles, prominent leg
tendons on back of legs

allswollen kidney, crystals in ureter off-color droppings, water
shrunken muscles
white sores in mouth and throat watery diarrhea, sticky eyes vitamin A
and nose
soft keel, collapsed ribs weak legs, soft beak vitamin D

Disposing of Dead Birds

Before you dispose of a dead bird, check local |dwgal methods for disposing of animal bodies vary froncepla
to place. For public health reasons, depositing theadimmpster or local landfill is illegal nearly everywder

When the bodies are those of diseased birds, findpasiismethod that prevents the spread of infectiougsagen
toxins. Do not bury them in a compost pile the warmistrenvironment may provide perfect conditions for
pathogens to keep multiplying, and flies and rodentsspegad the disease.

The two best disposal methods are burial and burning. lxdies deeply so they can't be dug up by dogs or wild
animals. Find a spot far from wells, streams, and otlagéer sources. While you're at it, bury all contamichditeer,
feed, and droppings associated with the diseasesl bird

Burning may be necessary where the water table is higlsgthis rocky or frozen, or burying is prohibited by lamt
burning is not. You'll need a heap of combustible matesiaksp wood or tree prunings, along with dry stramef hot
blaze. Make sure the carcasses are fully burnedpilngrthe ashes.



11- Therapy

Some chicken diseases can be cured if treatmentesalys Others are irreversible or fatal. By the timekéins
show obvious signs of iliness, the disease is usuallydeetalong. Recognizing a disease as soon as it salnts
first step toward curing the ones that are temporandeating effectively with those that are permanent or
irreversible. The longer you wait before you take actibe more difficult treatment or control becomes, and the
more losses you may incur.

Treating Sick Birds

Attempting to treat a flock without knowing what's wrong carcbstly, may result in continuing losses, and could
make the disease worse. For example, if you treat crdckiéh a drug that's appropriate for coccidiosis when in
fact they have infectious anemia (a disease with similapsyms), you will make matters significantly worse.

Once you identify the problem, you have three choices:
Cull the affected birds

Wait until the disease goes away

Embark on a course of therapy

In this context, cull means kill. When a condition is@es, sometimes the only humane approach is to put the
birds out of their misery. Some serious diseases simotilde cured because recovered birds will be carriers,
continuing to spread disease intermittently or continyodist the rest of their lives. Other diseases are so
contagious that the only way to keep them from spnggidito destroy the diseased flock.

If you are raising chickens to get healthful meat, you prafer to cull diseased birds and start over, rdttger run
the risk of eating meat containing drug residue agatis-causing microbes some of which can harm hufgns.
contrast, a commercial producer tries to bring as madg bs possible to market with a minimum of
downgraded or condemned carcasses.

If you're raising an endangered or exhibition breed;liitkely wish to preserve the gene pool by keeping
breeders going until you can hatch enough eggs pepete the flock an approach that works only if theatie
does not spread through hatching eggs. You must, aseowaise the new chicks away from diseased adults, cu
the diseased breeder flock as soon as possible, amilmesly clean up their housing with an appropriate
disinfectant.

Waiting until the problem goes away works only if the disgaself-limiting, meaning it naturally runs its course in &
short time and birds recover on their own. Few diseéaesnto that category. A good number of diseases li
somewhere between serious and self-limiting, and caffeetively treated with drugs.

Drug Use

Many non-prescription drugs are available from farm faled stores and through mail-order catalogs. Such ove
the-counter drugs are considered safe when theysarkaccording to directions on the label. Whether yoaiob
a drug over the counter or by a veterinarian's presanigtiovill be effective only if you have selected the right
drug for the disease and know when to use it, hawgéoit, how often to use it, and how much to use. titiad:



Avoid out-of-date drugs.
Store drugs at 35 to 55°F (1.5-12.5°C), away fromiight.

Administer a drug only as directed If it's supposed t@ileen by mouth, for example, it may be toxic as an
injection.

Observe the safe dosage level The drug won't betigfeéa an amount less than the label specifies, andbeay
toxic in greater amounts.

Observe the withdrawal time when treating meat birdsyamdehens.
Do not combine drugs or use more than one at a tinkessisuch a combination is approved by a veterinarian
Administering Drugs

For a drug to be effective, it must reach the infectioiesahes in sufficient quantity and remain in contact long
enough to do the job. Most drugs should be admintereat least 3 days, or for 2 days after the symptom
disappear, whichever is longest. As a general ruleufdo not see some improvement within 2 days, you are
using the wrong drug.

How you administer a drug depends on the drug youtheejlisease you're treating, the number of birds indplve
their condition, and the length of time the drug musadministered. Drugs can be applied:

Topically
Orally

By inhalation
By injection

Topical or local medications are applied directly to the skin, egesg, or other external organs. Examples of
topical drugs are antibiotic powders or ointments usearéeent infection of wounds, and liquids applied to an
infected eye.

Oral medications are given by mouth. They work either bytradling microbes in the intestine or by being
absorbed through the intestine to be distributed to otr¢s pf the body. Oral drugs take effect slowly, ugual

4 to 12 hours, depending on the drug used, the lnetabolic rate, and the amount of feed in its crop. @tals are
convenient and safe, but can be unpredictable in thearption rates, especially when a bird has diarrheamigles
of oral medications are tablets, capsules, feed wrveaditives, and drenches.

Drenching

A liquid medication, or "drench," is inserted iato
chicken's mouth by means of a syringe fitted withats
piece of plastic tubing that lets you squirt the ligiuitd
the bird's throattaking care not to get any into the
windpipe.

Inhaled medications work against microbes in the respiratory systare absorbed through the respiratory

system to be carried to other parts of the body. Suth@may be a liquid solution applied by means ofa fin

mist or a dust puffed into the air. Specialized equipmergesied to put particles of just the right size and dengity in
the air, making the use of inhaled drugs impracticasfoall flocks.



Injected medications, which take effect rapidly, are insertedh \aitneedle and syringe into one of three places:
beneath the skin, into the muscle, or into the bloodstrea

Shots, tablets, and drenches are suitable for treating indhatiickens.

They ensure that each bird gets an adequate dosagdiministering them is time-consuming and handling each
bird can increase stress and aggravate the disease.

Drugs administered by feed, water, or through the airsaitable where a large number of birds are invotwethe
drug must be administered over a long period of tidhough flock administration saves time, you can néesure
each bird gets an adequate dose.

Feed and Water Additives

When medications are added to feed or water, low birttse peck order may not spend enough time at thehrtmug
obtain a sufficient dose. Further-more, there's alwaysitmger that birds won't eat or drink at all, or will eatrink
to excess and overdose.

If a medication must be administered by means of feedlater, adding it to water is preferable for two reason
many diseases cause appetite loss and increased thirst
on a small scale, diluting a drug in water is easier thamgtiy stir it evenly into feed.

Some small-scale flock owners medicate feed or drinkiaigr either routinely or during times of stress as a
precaution against disease. The practice is not onlgrske but counterproductive, since it has little or recef

in preventing disease, and can cause resistant straingrmobes to develop so that drugs won't work if a diseast
does strike.

Commercial growers add low levels of drugs to rationsfarove egg production and to stimulate the growth rade a
feed-conversion efficiency of broilers. For unknowasons, antibiotics cause a bird's intestinal wall to itmiproving
nutrient absorption. But the routine non-medicinal dsantibiotics in food-producing flocks leads to

antibiotic resistance in humans as well as in the chiclemes"@Antibiotic Residues," page 191).

Diluting Medications

When a drug label calls for medicating feed at a levelO6f Rarts per million (ppm), an equivalent
amount in drinking water would be 400 milligrams per gallassuming chickens consume twice as

much water as feed).
When instructions call for diluting a drug 1:2000 intevacombine:

drug with water
2 tablespoons (1 ounce) 16 gallons
1 tablespoon (Y2 ounce) 8 gallons
% tablespoon* (%2 ounce) 4 gallons

1 teaspoon 2Y gallons
% teaspoon 5 quarts

*You can find a ¥z tablespoon measure with the canmidgft@ezing supplies at most discount
department stores. An equivilent measure is 1¥2 teaspoons



Injections

Whenever you administer a drug by injection, use & foesterile needle and syringe. To sterilize a usedleead
syringe, separate them, boil them in clean water foribbtes, dry them on a clean paper towel, and stera th a
clean, dust-free place.

If you use the same needle to inject more than oneli@fdre refilling the syringe between birds, dip the neiedle
alcohol (unless you are applying a live-virus vaccinepass the needle through a match flame. Keep extra
needles on hand in case the one you're using gedisiido pierce easily.

Use a 20-gauge needle, % inch (.75 cm) long for chizksches (5 cm) long for mature birds. Syringes are

marked off in cubic centimeters (cc) and portions thHeif@mg dosages are specified either in ccs or in ecs p

pound of weight. To determine how many ccs you needtiply the bird's weight by the number of ccs per poun
Sometimes dosages are given in milliliters (ml). Sincel aunals 1.000027 cc, for practical purposes theytrae
same. Use a syringe large enough to hold the entieeidase shot.

Subcutaneous injectiorfSC or SQ) are given directly under the skin, usuallij@bteast or the nape of the neck
where the skin is loose. Pick up a pinch of skin asdrirthe needle at an angle. If you're injecting chitkke

care not to push the needle all the way through theasidrsquirt the drug out the other side (or into yhumb).

A subcutaneous injection is easy and safe to administdasisda long time up to 2 days. On the other hand, the
drug takes effect slowly because it requires a long tonrmeigrate to the bloodstream for distribution througho

the body.
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Intramuscular injections(IM) go into the meaty portion of the breast. They takecefast in about an hour and
last about 8 hours, but you must take care not to taubbne or nerve, or deposit the drug into fat or the
bloodstream. Insert the needle straight into the breastlenss a right angle. Before injecting the drug, pull
back on the plunger. If blood appears in the syringsjenthe needle to another spot. Otherwise, you may Kkill
the bird by inserting the drug directly into its blet@am.



Intravenous injectiong(1V) insert medication directly into the bloodstream, vehigtakes effect almost
immediately. They are the trickiest shots to give andlghoeiused only for drugs designed for IV administrataong
only on a bird that's comatose, paralyzed, or otherwisarmnent danger of dying IV administration ©f botulinum
antitoxin, for example, might be used on a valuable lereiiht's been paralyzed by botulism.

An 1V injection goes into the main wing vein or braall{see the box on page 149). First, pull a few featfiem

the depression in the upper part of the underside®frong, so you can better see the main vein. Inserteédle into
the vein, pointed toward the wing tip (away from thecken's body) and depress the plunger to release the
drugveryslowly.

Antibiotics

All drugs derived from fungi or bacteria and used agaitteer living organisms are called antibiotiasitf

meaning against arigotic referring to living organisms), or sometimes antimicrobiBiie use of antibiotics and
other chemicals is controlled by the FDA (Food and Dxdministration), USDA (United States Department of
Agriculture), and EPA (Environmental Protection Agencyjthvell these agencies involved, it's not surprising that
regulations change constantly. If you want to know theeotistatus of any drug to be used on chickens, consult
theCode of Federal Regulations, The Federal Registed theFeed Additives Compendiuiall listed in the
appendix).

Antibiotics fall into six basic categories:

Anthelmintic against worms (discussed in chapter 5)
Anti-protozoal against protozoa (see chapter 6)
Antiviral against viruses

Anti-fungal against mold and fungi

Antibacterial against bacteria

Antiviral Agents

Viruses are difficult to treat with drugs, and to datesafe, broad-spectrum antiviral drug has been discovAreaus in
the environment neither eats nor breathes, and isftimerimpervious. Once a virus attaches itself to a celldhicken's
body, any drug that harms the virus tends also to larnfected cell. Treatment of viral diseases largelglves
alleviating symptoms (in a respiratory infection, for exampseng a product such as Vicks or VetRx to open upkblbc
airways) and keeping the bird as comfortable as posslile its immune system fights the virus.

Antiviral drugs may soon become available that eitleepkviruses from invading cells or interfere with their
replication within a cell. The most promising of these tsriieron. When a virus attacks a cell, the cell produces th
natural protein, interferon, that keeps the virus from multighand infecting additional cells. The problem is that
insufficient amounts of interferon are within the pgaoduced to stop an especially virulent virus.

Interferoncan be artificially produced and has successfully ised in massive doses to treat a variety of viral
diseases, including influenza and Newcastle. It may alsotdined with vaccines to provide temporary
protection while immunity is developing. Interferon may sbenome less expensive and more readily available.

Anti-Fungal Agents

Fungal diseases, like viral diseases, do not respondondiilig treatment. Not only are fungi somewhat impeivio
drugs, but drugs interfere with a chicken's natmmaloflora, making room for fungi to run rampant the ceafungal
infections commonly follow the use of antibiotics in treatingeotdiseases.



Copper sulfate (CuS0O4), also known as "powdered bluest@ntoxic to fungi and can be used to prevent or
control many fungal diseases. Clean feeders, watamisyther equipment with an 0.5 percent solution. Treat
birds with a 1:2000 concentration in drinking water (%2 teasgper gallon) every other day for a wetlike carea
concentration of 1:500 or greater is toxic to chicken® @ithe possibility of a chemical reaction between
copper sulfate and galvanized metal, do not use a mateter.

Superficial mycotic infections are treated with topical matilims such as amphotericin B (trade name Fungizone),
gentian violet, iodine, and nystatin (trade name Mycostationg others). Any drug used to treat a fungal

infection (ringworm, athlete's foot, etc.) of pets or hamean be tried on a chicken. You can't tell in advavica will
work, since fungi are resistant to many drugs. Furtbezrauccessful treatment requires persistence, sictueken
with a superficial fungal disease infects other bird$ r@mfects itself.

Antibacterials

Most antibiotics are antibacterials, and some antibattevork against fungi and protozoa as well as bactsoithe
two words are often considered synonymous. A naspectrum antibacterial is effective against a specifitebac
or group of bacteria. A broad-spectrum antibacteriaffective against numerous kinds.

Whether an antibacterial is narrow-spectrum or broadtspacits effectiveness will be reduced in a bird that has
been infected for a long time or whose immunity has besakened due to poor sanitation, malnutrition, or the
presence of a viral infection. Although antibacteriagenno effect against viruses, they are often usedatirig viral
diseases to keep weakened birds from getting a sagobdcterial infection.

Antibacterials that destroy bacteria are called "bactetitidatibacterials that retard the growth of bacteria,
thereby giving the immune system time to produce antiboale otherwise rally its own defenses, are called
"bacteriostatic."

Sulfonamide®r sulfa drugs were introduced in the 1930s as therfiedications used to treat infection. Originally
they were effective against a wide range of bacteriay\bdacteria have since become resistant, particularly
staphylococci, clostridia, and pseudomonas. Neverthaela drugs are still used today because of theictost
relative to their effectiveness. They should not, howdweused to treat laying hens.

The sulfonamide group includes several related drugslyedentified because their names almost always start
with "sulfa." They fall into two categories:

rapidly absorbed and rapidly excreted, requiring treatmeato four times a day;
rapidly absorbed and slowly excreted, allowing treatroaiht once every second or third day.

Most sulfonamides are bacteriostatic, but some can herlzadal, depending on the drug, the dose, and the
bacteria involved. Sometimes three different sulfonamides@réined to create a more effective tablet or liquid
medication called "triple sulfa.”

Sulfa drugs are added to drinking water for the treatmigoumblefoot, toxoplasmosis, a variety of respiratory
infections, systemic colibacillosis (often in combinatiothmgenicillin G), and coccidiosis (see "Drugs Used to
Treat Coccidiosis,"” page 103). The sulfas work béstnmtreatment starts in the early stages of infection. A
chicken usually shows improvement within 3 days, but shoaltteated for an additional 2 days after symptoms
disappear.

In any case, sulfa treatment should not go on longer Thdays or the result may be kidney damage and/orimitam
deficiency (interfering with blood clotting). In additionafchicken does not drink enough water during
treatment, its pH balance becomes too acidic. If prolotrgatiment is necessary, add 1 tablespoon of sodium
bicarbonate (baking soda) per gallon to the drinkiager.



The penicillins are a large group of antibiotics derived from mabd &entified by names ending in "cillin." The
first penicillin was discovered in 1928 by a bactegidb named-lemingwho wanted to know why bacteria do not
grow in the presence of mold. When penicillin was firstduse1941, it was considered a miracle drug and was
administered so indiscriminately that many strains of badtaxia become resistant.

The penicillins may be bactericidal or bacteriostatic depgndn the sensitivity or resistance of the bacteria
involved and are used to treat a variety of acutetiities. They fall into two types:

Natural penicillin (such as penicillin G) works againstaarow spectrum of bacteria, including some strains of
staphylococci, streptococci, aiid coli. It is sensitive to light and heat, so is usually mijed before it is used.
Natural penicillin is poorly absorbed by the intestine, smahust be administered by intramuscular injection.

Semi-synthetic derivatives (such as ampicillin and amoxiciflingorb better than natural penicillins and can be
given orally. They work against a broader spectrumaatdyia that have become resistant to natural penicillins,
including most strains d&. coliandSalmonella

Tetracyclines the first broad-spectrum antibiotics, all have names enditgycline." There are three naturally
occurring tetracyclines and a number of their derivatial bacteriostatic against the same kinds of microbe sor
chlamydia, staphylococci, streptococci, mycoplasmas agiew other groups (but not most straing&otoli).

The tetracycline most often used for chickens is osatgtline (trade name Terramycin), which comes both in
injectable form and in a powder to be added to driniater. Since it works best in an acidic environment, its
absorption rate can be improved by adding 1 cup oibenay juice, ¥2 cup of vinegar, or 2 teaspoons of dieid
(from the canning department of a grocery store) th gatton of drinking water. To further increase the drug'
effectiveness, discontinue calcium supplements duriagnent. Despite the broad spectrum of tetracyclineg, the
work rather poorly and are used in industry primarilgsvth promoters.

Aminoglycosidesyet their name from the fact that each containsast lene sugar (glycoside) attached to one or
more amino groups. They kill bacteria that multiply rapisiich as those causing enteric and septicemic disease
after only brief contact, but the drugs have no lastiifigct. The group includes:

Gentamicin (trade name Garasol), a very broad spectrum antielcégiministered as an intramuscular or
subcutaneous injection to treat systemic infections, pantiguteose caused k. coli

Neomycin,used for staphylococcal skin infections such astefmot and infected breast blister. As a topical
antibiotic, neomycin comes in powder form (trade name-predef) or as an ointment (trade name Neosporin,
among others). Neomycin sulfate is used orally to treatheba caused by susceptiBlecoliandSalmonella

Streptomycin given as an intramuscular or subcutaneous injectiorksaagainst a fairly narrow range of
susceptiblée. coli, Pasteurella, Salmonelland staphylococci.

Aminoglycosideare often combined witpenicillin to create synergism a phenomenon whereby two dppied
together have a greater total effect than the sum ofitftidual effects. An example of a synergistic
combination is penicillin and streptomycin (trade narenBiotic, among others).

Erythromycin(trade name Gallimycin) belongs to a group of brgaetgum drugs called "macrolides”. It is so
similar to penicillin that it is often considered an altenatit is basically a bacteriostat, but in large dosedean
bacteriocidal. Erythromycin is used to treat superficialtstizoccal and streptococcal infections, as well as
chlamydiosis, mycoplasmosis, and salmonellosis. It isllysgigen orally, but absorption is poor unless the
stomach is empty. An intramuscular injection absorbs magielly, but causes swelling and pain.



Bacitracin (trade name Solu-tracin 50) is similar in range to pedmcs, but does not absorb well in the intestine anc
is relatively toxic when given as an injection. It is naumsed topically to treat staphylococcal and

streptococcal infections of the skin and mucous menaistdit is also used in industry as a growth promoter.)
Besides being bacteriocidal, bacitracin is also bothistatic and fungicidal. Combined with neomycin, it's saldre
antibacterial ointment, Neosporin.

Antibiotic Reactions

Antibiotics can cause reactions that are as bad asyrgewhan, the disease they're used to treat. Forrstdney
upset the balance of normal microflora in a chicken's ppahticularly in its digestive tract, paving the way for
entry by additional disease-causing bacteria and fungiagsic symptom is diarrhea, which can be fatal if the
drug is not discontinued.

Long-term use of sulfa drugs can cause vitamin K dafmy due to inhibition of the microflora that normally
synthesize this important vitamin responsible for norbéabd clotting. Infectious anemia may result unless the
drug is either discontinued or supplemented with vitafin

Anaphylactic shock, a violent allergic reaction, may refsaim repeated antibiotic injections. Symptoms are
paleness and rapid loss of consciousness. Swellitgwiite respiratory system may cause death through
asphyxiation.

Antibiotic Resistance

The routine use by commercial growers of low levelsntibéotics, particularly penicillin and tetracycline, has
caused more and more bacteria to become resistant éoctheys. The drug-resistant strains are spread thitbeglse
of slaughterhouse wastes as protein in rations. Sincghgéahouse wastes also contain antibiotic residues, feading
flock rations that contain them encourages the furthgation of drug-resistant strains.

When a diseased flock is treated with a drug, stthmisare sensitive to that drug are destroyed, while resista
strains survive. As a result, bacterial diseases, particudbolera, colibacillosis, pseudomonas, salmonellosid, a
staphylococcosis, are becoming more difficult to treat. &sfal treatment requires a sensitivity test to determir
which drug will work against the strain causing thedse.

Special precautions are highlighted by this
double Arrow Universal Warning Symbol

in the "Warning” section of a drug label,




Antibiotic Residues

When you medicate birds raised for meat or eggs, tal@asmare to observe any precautions highlighted with tf
double Arrow Universal Warning Symbol. One important @ie€ information you'll find in the "warning" section of
the label is the drug's withdrawal time.

When a drug is absorbed, it is first distributed thraughhe chicken's body tissue and fluid, and then is gthdu
eliminated through the filtering processes of the kigdraayd liver. Different drugs are eliminated at diff¢mrates.

The withdrawal time on a drug label tells you the dretifeination rate, or the number of days that must pass
between the time you discontinue the drug and the tooebytcher the birds for food. Remember, the withdrawe
time is the minimum required by law it doesn't hurtrioos the side of caution and add a few extra dayfrBeou
start collecting eggs to eat, add 10 days to any withelréime specified for meat birds, since substances can |
deposited in an egg as long as 10 days beforeaitdis |

Antibiotic residues in meat and eggs are harmful to hgriraat least three ways:
1. They disturb the natural balance of microflora inithestines and elsewhere.
2. They may cause microbes to become resistant tg gregcribed by a physician.

3. They can cause a severe reaction in people whdlengiato penicillin or sulfa drugs.

Flushes

When a chicken suffers from an intestinal disease ar fowd poisoning, you can hasten its recovery by flush
system with a laxative that absorbs toxins and removes filwen the body. Although Epsom salts make the best
flush, chickens must be handled individually, since thayt like the taste of an Epsom-salt solution and won't
readily drink it. When a number of birds are involvedhandling the birds would cause undue stress, ussses in
a flock flush. Flush only adult birds, never chicks.

EpsomsSalt Hush

1 teaspoon Epsom salts (magnesium sulfate) in ¥ atgrwoured or squirted down the bird's throat twaiy dor
2 or 3 days, or until the bird recovers.

Molasses Hush

1 pint molasses per 5 gallons water, given for ngdorthan 8 hours.

Supportive Therapy

Any time you treat diseased birds, isolate them away the rest of the flock. After they have been movedica
moving them again to minimize stress. When you tend ffock, take care of healthy birds first, so you wontespl
disease from the sick ones to the healthy ones.

Be sure the sick birds get plenty of clean water and feesh Since many diseases cause a chicken to eaelss, f
often to stimulate appetites. If necessary, move faddater troughs so they'll be easier for the birds to

reach. Increase the number of waterers so the bwd4 wn out of water during the day, and so those deow
around a waterer won't discourage others from drinlmgourage drinking by providing cool water in summet an
warm water in winter.



Provide good ventilation so the chickens won't keepthirggathe same stale air, but avoid cold drafts thaseau
chilling. In cool weather, supply additional heat, eggscif the birds are young. Pay special attention to afioit so
the population of pathogens can't build up and reduckittie' resistance even further drain puddles fronyéne,
keep droppings out of feed and water, and make sureditieep and clean.

Vitamin Therapy

Boost a flock's ability to fight disease, and minimize thance of a secondary infection, by adding a vitamin
supplement to the drinking water. A vitamin supplenoamt also be used to guard against disease in times of
stress, such as during a move, before and aftbow, Sluring breeding season, or when the weatheariscplarly
unpleasant. Chicks will get a healthy start if you ttbain to a vitamin supplement throughout their firsteeks
of life.

Electrolytes

Dehydration caused by diarrhea, worms, and other conditiepletes body fluids of certain minerals known as
"electrolytes.” They are called electrolytes becawben dissolved in water, they split into electricalladed
particles (ions) that transmit electrical impulses. Thetmtes calcium, chloride, magnesium, phosphorus,
potassium, and sodium play a vital role in regulating mdgesses and in maintaining both hydration and the
body's acid/base balance.

Any time a chicken has diarrhea, or otherwise ssfferm dehydration, help its body replace and retaindglbig
adding an electrolyte supplement (brand name Vita-Tameng others) to its drinking water at the rate oa%geon
per gallon for at least a week.

Homemade Electrolyte Solution

If you do not have an electrolyte supplement on hans,hibimemade version will get you through in a
pinch.
Source
Ingredient

salt substitute

1/3 teaspoon potassium chloride
_ _ baking soda
% teaspoon sodium bicarbonate

_ _ table salt
1 teaspoon sodium chloride
1 quart water

Use this solution in place of drinking water for at |dasteek.



Competitive Exclusion
Antibiotics disrupt the microflora that normally live in licken's intestines and work in cooperation with the

bird's immune system. To restore the balance of microftdlewing drug treatment, feed each chicken a heapir
tablespoon of plain active-culture yogurt every dayafeveek. The process of controlling beneficial microfimraelp
fend off disease is called "competitive exclusion” the faeiaé microflora provide stiffcompetitionthat excludes
pathogens.

A relatively new idea in the poultry world is the use of pefitive exclusion to minimize bacterial diseases by
feeding newly hatched chicks the kind of bacteria mla#trally live in the digestive tract of an adult chickene Th
beneficial immunity-enhancing microflora then have a chémget established before the chicks come into
contact with pathogens. You can give chicks a boosk&imigint direction by occasionally feeding them a tiny anhoun
of yogurt, but take care it doesn't take much yogucatese diarrhea.

Treating Wounds

Any injury in a poultry flock must be treated pronyptbr it will attract picking that quickly becomes cantigra.
Wounds can be caused by faulty equipment, nails progudbm walls, serious fighting, and even mating. Cocks,
usually of the heavier breeds, sometimes rub thegtree feathers from a hen's back during successitiegsaintil
no feathers are left to keep the cock's claws from guttirough the hen's skin.

As soon as you discover an injured bird, isolateléa@ broken tissue from the wound by pouring hydrogen
peroxide over it. As the hydrogen peroxide bubblestuifts organic matter so it can be rinsed away witbre
hydrogen peroxide. If the injury is serious, remove feElirom around the edges so they can't stick in thendrand
hinder healing.

When the wound is clean, coat it with neomycin in thenfof Neo-Predef powder (for an oozing wound) or
Neosporin ointment (for a dry wound). If the injuryois the bird's foot or is quite large, wrap it in a gabandage and
tape the bandage in place. To keep pus from formidgganng bacteria a place to grow, change the dressiitg, d
clean the injury with hydrogen peroxide, and reapplynmgzin.

Treating Shock

Shock is a condition brought on by a serious wouratiter severe stress, such as an allergic reaction taocicgb

or being chased and caught by a dog and shaken do¢fgmouth. Shock causes pale skin, reduced ciraulatio
rapid weak pulse, rapid breathing, subnormal body testyre, weakness, and sometimes prostration and dieath. |
the bird is valuable enough to warrant the expengkaaset is close enough at hand, the bird may recotesr af
veterinary treatment with steroids and fluids. Otherwisgjallcan do is keep the bird warm and calm until it
either recovers or dies.

Surgery

Surgery is rarely performed on chickens, due to ttedatively low economic value. On those rare occaswimsn
surgery is performed, it is done to:

caponize broiler cocks (no longer necessary, withytedanproved strains that grow bigger and faster sn feed);
decrow a valuable breeder cock (requires the serofcaskilled veterinarian);

debeak birds to prevent cannibalism (see "Debeaklpagé 138);

dub and crop fighting cocks and chickens raised in clitdates (see "Dubbing and Cropping,” page 133);
clean out an impacted crop (see "Crop Impaction,” pade

Following surgery, treat the surgical wound as you woujdadiner wound, as described above.



What Went Wrong?

If, despite your best efforts, sick chickens don'tlgtter, one or more of the following may be the
cause.

The diagnosis was wrong.

The organism causing the disease is resistant rtigeused. An

inadequate dose of the drug was used.

The drug was administered improperly (reread thel)ab

The drug's expiration date has long since passed {tesh batch). An

incompatible combination of drugs was used.

The drug caused adverse side effects.

The bird was reinfected (medication was discontinoedsbon).

An inflammation, abscess, or other condition interferét drug action.

The bird has more than one infection and not athem were treated.

Disease was caused by a nutritional deficiency thatatsorrected.

The bird's defense mechanism is too low (due to theadés drug use, or poor nutrition).
Supportive therapy was inadequate.

Biosecurity breach was not corrected (look for waysngrove management).

Reportable Diseases

Some diseases are so serious they must be reportedeithefederal Animal and Plant Health Inspection

Service or to your state pathology laboratory. Each statiéshasn regulations as to which diseases are

reportable. Diseases that are designated as reportabée sarious threat either to the poultry industry or to publ
(human) health. If your flock experiences a suddéegh death rate (over 50 percent in a short time), youldvda
well to report it to your state veterinarian.

If a veterinary or pathology lab diagnoses a reportalSisadie in your flock, they are bound by law to repofiie
immediate result will be quarantine of your flock to kélegp disease from spreading. In some cases, you enay b
allowed to treat your birds under strict supervisiorother cases, you may be required to depopulate a paiite@iv
saying your entire flock will be destroyed. If you keekbéns for commercial purposes, ymaybe

reimbursed for your loss.

Even when your flock is not involved, if a reportable dgseoccurs in your area, the movement of all birds reay b
restricted. Restriction of movement does not occuiftas avith birds as it does with larger livestock, esalgccattle,
horses, and hogs. Exactly how a particular reportabbasisis handled depends on the nature and scope of the
outbreak and on the virulence and contagiousness pbthegen involved.



CHART 11-1
Reportable Diseases

Governing Body Disease Threat To
Federal* chlamydiosis public health
Newcastle (exotic) poultry industry
influenza (lethal form) poultry industry
paratyphoid $almonella enteritidjs public health
spirochetosis poultry industry
Most states pullorum poultry industry
typhoid poultry industry
Many states chronic respiratory disease poultry ingdustr
infectious laryngotracheitis poultry industry

*United States Department of Agriculture, Animal and Plagalth Inspection Service, Federal
Building, Hyattsville, MD 20782.

12- Enhancing Immunity

Immunity is the ability of the body to resist infectiomather word for immunity is resistance; the opposite of
immunity is susceptibility. A chick hatches with a certamount of innate immunity and acquires new immunities
it grows, but may need your help to develop additionalumiy against diseases in its environment.

Immunity
Immunity can be broken down into two categories:
1. Inherited which may be:
a. complete (all chickens are resistant)
b. partial (some breeds, strains, or individuadsrasistant)
2. Acquired which may be:
a. passive, in which antibodies are transferred:
naturally, from hen to chick
artificially, by an antitoxin
b. active, in which the production of antibodies isnatated:
naturally, by disease

artificially, by vaccination



Inherited Immunity

Chickens are immune to some diseases due to inheritesetically controlled factors. When the entire speaes i
resistant, immunity is "complete.” Chickens have completeunityto a long list of diseases that infect other birds ol
animals but never infect chickens.

As a species, chickens are immune to some pathdigeyysommonly carry in their bodies, but that make tkak

if their resistance is broken down. The protozB@&stomonas meleagridis a classic example. It commonly lives in
the poultry environment, causing chickens to get blaaklomly when their resistance is drastically

reduced by a massive infestation. (Turkeys, on the btoed, are highly susceptible to blackhead and ofteih get
from chickens that carry the protozoa without benfgdted.)

When only certain breeds, strains, or individuaks i@sistant to a disease, immunity is "partial." Chickeng ha
partial immunity to Marek's disease, since some strangrnsuccumb to the otherwise common killer. In nearly
every disease outbreak, some individuals do not bedofaeted due to inherited immunity. Those are the birds
you'll want in your breeder flock if you wish to breed fesistance, as described in chapter 1.

Passive Acquired Immunity

Acquired immunity is any resistance to disease that imherited, but instead is conferred by antibodies. Passive
acquired immunity is resistance due to antibodies prodadbe body of one bird or animal and passed on to the
body of another. Passive immunity provides immediatedraporary resistance since the antibodies are not
produced within the chicken's own body, immunity is skemtd, lasting only about 4 weeks.

Passive immunity may be acquired naturally or artificidllgtural passive immunity is acquired by a chick flam
hen via the egg. The source of maternal antibodies is tieni@they may result from a disease the hen once had
or from a vaccination designed specifically to buildhgp antibodies so she can pass immunity along to her
chicks.

Artificial passive immunity is acquired by a chicken wlitgs given an injection containing antibodies against
toxin-producing bacteria. Botulism is an example disease caused by bacteria that produce toxins. An dnptibat
fights a toxin is called an "antitoxin." Fluid taken froine blood of an animal that has been immunized and
therefore has antitoxins against a disease such dshboisi also called "antitoxin.” An injection of antitoxin
confers immediate immunity, and can therefore be ustddbdisease. The immunity is only temporary, however
since it is passively acquired.

Active Acquired Immunity

Active immunity differs from passive immunity in three iontant ways:
It is caused by antibodies produced within a bird's oedyb

It is not immediate but takes time, usually measured gkae

It is long-term.

Although active immunity is always longer term than passnmunity, it may be temporary (as in the case of
staphylococcal and streptococcal infections), it maydsmpnent (as in the case of typhoid), or it may be
permanentinlessstress weakens the bird's resistance. As a generahmalenity to viruses is absolute and long
lasting, while immunity to bacteria is relative (dependenstoess avoidance) and usually temporary.

Like passive immunity, active immunity can be acquiratirally or artificially. Natural acquired active immunity
occurs when a chicken's body produces antibodieshbdigarticular disease (see "Immune System," pagéf44).
the chicken recovers, its body continues to contain anébagpecific to that disease they confer immunity only to
that one disease. A bird can acquire active immusitgmaembryo during incubation or at any point after it
hatches.



Artificial active immunity is acquired from a vaccinatioontaining antigens that cause a chicken's body to

produce antibodies against those particular antigestaze immunity resulting from vaccination takes about 2
weeks to develop and can be renewed through one rer lmoster shots to keep the level of antibodies high
enough to ward off disease. The booster dose, whickually smaller than the original vaccination dose, must b
administered at a specified time following the orignvedcination.

ACTIVE PASSIVE

MATLIRAL ARTIFHCIAL

EXPOSURE TO BACTERIA OR VIRUS
IMNVASIZN BY VACCINATION

BACTERIA OR VIRLIS
_\-‘—\-,_\\\\\\\_ _'_'__'_'_‘_'_'_'_,__,—'-

IMMUME SYSTEM STIMULATED TO |
FORM ANTIBCDIES THAT CAUSE
FUTURE IMBALINITY

Acquired Immunity

Vaccines

Although vaccines, like antibiotics, are used to control desetey differ from antibiotics in two important ways.
They are used to prevent rather than treat disease.

They do not cause resistant strains of microbes telojev

Since viral diseases have defied a cure, vaccines wgneatlly developed to trigger immunity against viruses.
Although most bacterial diseases can be successfultgdreath antibiotics, some are so devastating that bakcteria

vaccines, called "bacterins”, have also been develdjmed people make any distinction between vaccines and
bacterins, but call them all "vaccines."

Successful vaccines against some diseases have notiyetdvetoped because the viruses keep changing ffaes in
case with influenza), too many different viruses cdhsalisease (as in infectious bronchitis), or the viausing
the disease hasn't yet been identified (as in infecamemia).

In addition, not all vaccines are created equal. Somgetrig good immune response, others confer only a low
level of immunity. Some produce a reaction that cansbsesious as the disease itself. Live virus vaccines and
contaminated vaccines sometimes actually transmit disease

A good vaccine has these five properties:
It contains enough antigens to protect chickens agairsttion by a specific pathogen. It
contains antigens from all strains of the pathogen thetecthe disease.

It is not contaminated with additional antigens.



It is not too toxic to chickens (therefore causes no serieaction).
It will not cause disease.

Some state governments would like to restrict the usaamines to licensed veterinarians and others whodold
permit. Their reasons are that mishandled vaccines ltesgiegness and that bootleg vaccines occasiongtigap
having little or no effect to begin with. Purchase vaccordyg from licensed, registered manufacturers, as
evidenced by an assigned code number stamped onttlee bo

Vaccine Types

A vaccine derived from viruses or bacteria is usedggér a chicken's immune response against the viorses
bacteria from which it was derived. When a vaccine isiadtered, a chicken's body responds by producing
antibodies just as it would in a natural infection by thesvoubacteria.

The difference between an infection and a vaccinasahat the pathogens in a vaccine either cause a nsédafa
disease or have been intentionally altered so theyotarause disease at all. A chicken's antibody-produtissue
cannot tell the difference between the three basic vadorms:

Live
Modified live
Inactivated

Live vaccinesare the most effective. They are used to inducetinfedut to be safe they must be made from
harmless microbes closely related to pathogenic microbesyvhaccines are relatively inexpensive and easy tp use
especially for mass application to large flocks, and caapipéed to birds at a younger age than can inactivated
vaccines. They cause immunity to develop rapidly argptead via shedding of live viruses from successfully
vaccinated birds to unsuccessfully vaccinated birds.

A live vaccine has several disadvantages. It can $ilyddled by heat and chemicals (such as alcohol tsed
sterilize a needle). It may be contaminated with other \grdseing manufacture, spreading unintended diseases.
Just as the virus can spread from successfully to uassitdly vaccinated birds, so can it spread to susceptible
nearby unvaccinated flocks. The vaccine produces sbthe symptoms of the disease being vaccinated against
and, if chickens are stressed or infected with some atlegobe, it can cause serious disease.

Live Virus Danger

Vaccines containing live viruses are supposed to Qikds

a mild case of disease, but they can cause seriouaséise
if they are not used properly. The disease will renmailal

if:

the vaccinated birds are healthy

they are the right age for vaccination

the vaccine is properly administered the

birds are kept warm

their housing is clean and dry

weather conditions remain steady

Because of these dangers, only mild viruses are nsetivie vaccine, and multiple application is required. Live
vaccines should be used only to prevent a serious disér@ady present in the yard that cannot be contrathed a
other way. Live virus vaccines are available against epageamor, infectious bronchitis, infectious bursal
disease, infectious laryngotracheitis, Marek's diseblewcastle, pox, and viral arthritis.



Modified live vaccines contain pathogenic organisms that have beeticgdigealtered to make them less
infectious so they can no longer cause disease, butardgimue to replicate and trigger the production of
antibodies. The process of genetically altering pathogeaalled "attenuation,” and modified live vaccines
are sometimes called "attenuated" vaccines.

A modified live vaccine is more potent than a live vacend is therefore cheaper to use, since you neegdesiose.
Like a live vaccine, a modified live vaccine must be hahdlarefully to avoid killing the viruses or bacteria, thu:
destroying their ability to trigger immunity.

Like live vaccines, modified live vaccines cause shedtiingwaccinated birds. In addition, if attenuation is
incorrectly done, the vaccine may cause disease thémermmunity. Even if attenuation is correct, the vagcin
may cause disease as a result of contamination wign ptthogens or by interfering with the bird's immune
response (making it susceptible to other diseases).

Inactivatedvaccines contain bacteria or viruses that have beed kiflehemicals or heat. While most virus
vaccines are live or modified live, bacterins are gwiaactivated. Inactivated vaccines are both expensive to
produce and time-consuming to administer, since they reguiltgple doses and must be injected. Unlike other
vaccines, some inactivated vaccines have a 21-dagmaivval time. In addition, they may confer only shortre
low-level immunity. To produce a higher, more unifoesponse, birds are often primed with live vaccine first.

On the other hand, inactivated vaccines are the easigstécasd safest to use. They do not cause disease in
stressed or infected birds, as live and modified liveewees can. They produce few adverse reactions most
commonly stress due to handling and/or a lump at teesinhjection, caused by the fluid in which the killed
pathogens are suspended.

New technologies under investigation that may one ffay wrrific breakthroughs in disease control include
biogenetically engineered recombinant DNA vaccine which large quantities of pure viruses can be prodaded
a relatively low cost, and synthetic vaccines that elimitiaerisks inherent in working with genetically modified
microorganisms (such as the possibility that genetictibyesl pathogens may mutate and cause new diseases).

Vaccination Procedure

Vaccines come in bottles containing enough for 500 d0lirds. Even if you can't use it all, the cost is usually
still low in relation to the cost of losing birds in a diseastbreak.

Some vaccines (such as those against Marek's desedg®x) come in two vials, one filled with powder ame
with liquid. Once the two are mixed together, the vaetsngood for only about an hour, so you can't gave
Destroy unused vaccine and empty containers by toyior deep burial.

The age at which birds should be vaccinated and tleespreaccination procedure you use depend on yopoparin
keeping chickens and the disease you are vaccinataigsag

Vaccines against some diseases come in more thaomnamhd can therefore be administered by moredhan
method. Some methods of application are more suitabfteotk-wide application involving large numbers of birds
others require handling individual birds to ensure thelh gets an even dose.

Water vaccinationis the most popular mass method. It involves withingldirinking water overnight, then adding
vaccine to the water in a measured amount calculatdélicer an adequate dose, based on the amount of arate
average bird drinks within a 3-hour period. Since wab@samption varies with age, feed, and weather, deterthe
exact amount of water your flock needs by measuringraeh your birds drink the day before.



Methods of Vaccine Application

Flock application

Drinking water
Feed additive
Aerosol (dust or spray)

Individual application

Beak dip

Drop in eye (intraocular)

drop in nose (intranasal)

Injection (intramuscular or subcutaneous)

Vent brush
Wing-web stab

A vaccine may be inactivated if the temperature is bigihe water contains impurities, including sanitizers sisch
chlorine used to control bacteria or fungi. Do not uagewsanitizers within 48 hours of vaccinating. Cleareveas
and rinse them well, leaving no disinfectant residuadotivate the vaccine.

The vaccine can be somewhat stabilized by adding peddailk to the water. Milk protein neutralizes sanitizer
and protects a vaccine from the shock of dilutiorfoBeadding the vaccine, stir in skim milk powder atriue of

50 grams or 5/8 cup per 5 gallons (45 g/20 liter) of caatiew (You can find a 1/8 cup measure in the canning
section of nearly any discount department store; an eguivaleasure to 5/8 cup is 10 tablespoons.)

Remove drinking water the night before vaccinatingviel®vaccine-laden water in the morning, right after
mixing it. If you're treating a large flock, ensure thiati low in peck order get a drink by adding only liaé
vaccine to as much water as the flock will drink in @bhbours. Then add the other half to as much wattreas
flock will drink in another 2 hours.

Coated, pelleted feedontaining vaccine, designed in Australia, is used in ¢edpiountries, where high water
temperatures inactivate vaccines.

Spray or aerosol vaccinationffers an easy way to vaccinate large numbers of lnr@ short time. It is most
commonly used for infectious bronchitis and infecsidaursal vaccines, to give boosters, and to prime & floc
with live vaccine prior to administering an inactivatedaorae.

Aerosol vaccinations tricky because it can induce a severe vaccingioaaand because it requires special
equipment to get the droplets just the right size. A fine pestetrates deeply into the respiratory tract, a coarse
spray not so deeply. A fine mist is used for adult bivds|e a coarse spray is used to induce a milder mraati
chicks.

Since birds must be confined to a small area for the aerethbd to work, it is most often applied in brooder
housing. A hand pump may be used for occasional apiolic a coarse-spray cabinet is used by those who
regularly vaccinate large numbers of chicks.

Applying a vaccine dust by aerosol is similar, except treaptiwder is puffed dry rather than diluted and sprayed as
liquid.



Wing-web vaccinationnvolves the use of a two-prong stabber. The stablui#pped into vaccine, then used to
pierce the unfeathered skin of the wing-web, or thekelm's "armpit." When vaccinating chickens of variogesa
start with the oldest birds, then break off one prorightaunize chicks.

The wing-web method won't work if you stab feathers irst&faskin, or if the stabber isn't adequately immersed
vaccine. When you use a live virus vaccine, you cHif tde vaccination takes by watching for slight swedliand
scabbing in 1 to 2 weeks.

Injected vaccinesnay be administered intramuscularly (into the musclaebteast) or subcutaneously (under
loose skin of the breast or neck). Some vaccines capfied either way. Others (such as those against eholer
and erysipelas) can only be administered by subcutane@ation; a serious reaction will occur if they are
injected into the muscle or bone. Follow instructioneftdly as to needle size and injection site.

Subcutaneous injection is currently the only way to adminMemek's vaccine to newly hatched chicks. Take a
pinch of skin from the back of the chick's neck betwgmir thumb and forefinger. Stick the needle into the akith
inject the vaccine, taking care to neither poke thelremd the other side nor stab your fingers.

Eye or intraocular vaccinatiorcomes in a kit with a vial of vaccine and a vial ofdiyeixing solution, called
diluent, with an eye dropper in the cap. Colored dilue used to verify proper vaccine placement inejpe color
appears on a bird's tongue when the procedure itorre

Beak dipvaccines are administered by dipping each chick’s ibéathe vaccine.

Vent brush vaccinationrequires the use of a brush to apply vaccine to th@usumembrane of the cloaca. This was
once a standard vaccination method, but because it invapy@gation of especially virulent viruses, it is noden
legal in most states.



CHART 12-1

Vaccination Methods*
VACCINE TYPES

METHODS L = live vaccine
DE = drop in eye M = modified live vaccine
DW = drinking water | = inactivated vaccine

IM = intramuscular injection

SC = subcutaneous injection

S = spray

WW = wing web
Disease DE DW IM SC S WW
Cholera I
Chronic respiratory disease I I
Coccidiosis
Epidemic tremor
Erysipelas I
Infectious bronchitis L L I I L
Infectious bursal disease M I
Infectious coryza I I
Infectious laryngotracheitis M
Infectious synovitis I I
Marek's disease L L
Newcastle L L I I L
Pox L/M
Viral arthritis I M/l M

-

*Age of birds at application, method of application, arebd for repeat application depends on the
vaccine source and form follow instructions on label.

Vaccination Programs

Your veterinarian or state poultry specialist can helpwork out a vaccination program based on disease
problems occurring in your area and your purpose @pikg chickens. For each vaccine you consider, take into
account:

Its availability

Its cost in relation to the worth of your birds

the Size of your flock

Your flock's expected lifespan

Maternal immunity your chicks may inherit from youebder flock the
Presence of infection in your flock, your yard, godr area your need
For other vaccines

Your flock's past vaccination history

State laws



Establish a vaccination programly to solve specific problems past problems your flockexgerienced or the
serious threat of a new problem. Vaccinate against @isgasir flock has a reasonable risk of getting. Do not
vaccinate against diseases that do not endangerlgolr if you show your birds, if serious diseases have
occurred on your place (in your own flock or in givevious owner's flock), or if serious diseases infearloy
flocks (particularly if you live near a high concentratafrcommercial chickens), you may have good reason to
vaccinate. To learn about diseases that occur ina/@ar, ask your veterinarian, county Extension agei, sta
poultry specialist, or the avian pathologist at your stetgnibstic lab. In some states, it is illegal to use celitaen
virus vaccines or to introduce viruses by bringing in birds) another state that have been vaccinated witrea liv
virus vaccine.

Several vaccines come in combinations that trigger immugéinat more than one disease at a time. If your
vaccination plan requires the use of several vaccaegmbination vaccine may save you time and money. ©n th
other hand, sometimes a chicken's response to one vagerieres with development of immunity to another.
Furthermore, if your birds have an adverse reacyion,may have trouble determining which vaccine in the
combination caused the reaction. Whenever you usecearecord the vaccine's name, manufacturer, aiad se
number in your flock history.

Vaccine Failures

Vaccine failures usually result from improperly storing andling a vaccine or from using improper vaccinating
procedures. Whenever you use a vaccine, read dod/fioistructions regarding storage and handling, method of
application, dosage, recommended age of birds at tleedtirfirst vaccination, and the timing of revaccinations
(boosters). All these factors affect the level, quadityd duration of immunity.

If your birds are in poor health, the results of waating may be worse than not vaccinating at all. Unless y
deliberately use vaccine to slow the spread of pox eciitus laryngotracheitis, do not vaccinate chickens tha
have symptoms of the disease you're vaccinatinipstga

Some diseases, including infectious bursal disease, regksis@ance to other diseases. Chicks that hatch with a
good level of maternal antibodies against infectious bdisease are protected against early damage to their
immune system, but the same antibodies that confer imtyreiso interfere with the desired immune response to
vaccines.

If vaccination fails, consider these possible causes:

Vaccine was not stored in the refrigerator or otherwis#rasted (improperly stored vaccines decay rapidly).
Vaccine's expiration date long since passed.

Vaccine was not handled in a hygienic manner.

Wrong vaccine was used (not all vaccines protect agdirssteans).

Wrong dosage was used (underdosing is more comhan dverdosing).

Vaccine was administered incorrectly.

Housing sanitation is poor.

Flock was exposed to pathogens before immunity tookteffe

Flock's immune response was suppressed (due tsthest, feed contaminated with mycotoxins, poor hestith),

No vaccine will protect your flock 100 percent evergaiae has at least a 5 percent failure rate. In addition,
disease can occur if you bring in new birds that arenahe same vaccination program as your old ones (a
vaccine may cause your old birds or your new birdshied pathogens). Then, too, you never know what sksea
may turn up next. Good management with an eye todiashse prevention remains your best defense.



Natural Vaccination

Before commercial vaccines became widely available, f@pmacticed natural immunization by

mixing young birds with older ones, thus exposing thengoones to any diseases the older ones were
exposed to. Genetically resistant flocks were develogedubing birds that did not fully recover and
keeping (immunized) survivors as breeders.

Chicks may be naturally vaccinated for a variety ofiragpry diseases, most notably infectious

bronchitis and mild Newcastle disease. Signs that naturainadion may be occurring include mild
wheezing and watery eyes. Cull birds that do not recaithin a week so they don't have a chance to
reproduce more weaklings.

Other diseases for which natural vaccination commorguymscthrough gradual exposure include

chronic respiratory disease, infectious coryza, afettious bursal disease. Chicks exposed to

infectious bursal disease (IBD) before the age of 14 darely develop noticeable symptoms.

Natural vaccination can backfire if chicks are exposeddesive amounts of microbes before

immunity is complete. In at least one disease, Mar#iese is an alternative to gradual exposure raise a
few turkeys with your chickens. Turkeys carry a relabeigh harmless virus that keeps the Marek's virus
from causing tumors.

13- Incubation and Brooding

Chickens are more likely to remain healthy if they havealthy start from the time they hatch. Modern practices c
selective breeding and artificial incubation have minimzaaie problems that occurred in the past, but along the w;
new ones have been introduced. Good hatchability amalgsthealthy chicks result from:

Proper egg collection and storage
Correct operation of incubator
Good incubator sanitation

Healthy, well conditioned breeders
Proper feeding of breeders

Hereditary vigor

Hatching Egg Care

Collect hatching eggs several times a day so they will et nor chill. To help you track hereditary and/or
egg-transmitted problems, identify the eggs from eaebder or breeder group by writing a code on eagiwit
a grease pencil or China marker. If you trapness heidentify their eggs, check nests often, especially rmwa
weather. Hens can suffer from being enclosed in a shatlspace, and may soil their eggs if confined in &t n
too long.

Eggs laid in floor litter have twenty to thirty times mdracteria on their shells than eggs laid in cages. The @gg
floor-reared hens are therefore 3 percent lower inhadlity and result in more rough red navels in newlilined
chicks. In addition, contaminated eggs may explode dumicigbation, contaminating other eggs and causing them
subsequently explode.



Bacteria on the shell, from feces or contaminated duknast litter, is more likely to get into the egg if the kisel
porous. Older hens lay eggs that are more porousthibats’ eggs. Vitamin or mineral deficiency or imbalancthe
breeder flock, or a respiratory virus, can also catsdls to be more porous than otherwise.

Manage your flock so that eggs will be clean when ydiecithem, which includes keeping litter dry so hens

won't track mud into nests. Minimize bacterial contaminatiodryycleaning slightly soiled eggs with fine
sandpaper. Avoid saving heavily soiled eggs for hagchf valuable eggs become soiled and must be wasised,
water warmer than the eggs (but not over 140°F, 6@tGgrwise bacteria may be forced through the shell.

Household detergent combined with a dash of chlorine Iblglorox) serves as both sanitizer and cleaning agent.
Other ways to thoroughly sanitize eggs: dip them for Juteim a chlorine compound, quaternary ammonia
product (such as Germex), 1 percent iodine solutioatrer sanitizer designed specifically for use omwliag

eggs.
Store eggs in clean cartons to avoid introducing contaminatiomgdstorage.
Egg Storage

Hatching problems can occur due to storing eggs folaig or at the wrong storage temperature. The storage
temperature must be below "physiological zero," the temyerabove which development (however erratic)
begins to take place. The optimum storage temperatuhafching eggs is 55°F (13°C). The storage area should
have low enough humidity not to attract mold, but shooldoe so dry that moisture is rapidly drawn from the

eggs.

The less moisture that evaporates from eggs during staheggreater their hatching rate will be. Speed of
evaporation varies from one strain to another. Smak,egigch as those laid by bantams and jungle fowl, have
relatively large surface-to-volume ratio, so they evagganzore quickly than large eggs. Early season eggsydsias
evaporate more slowly than late summer eggs.

Eggs have a built-in ability to remain hatchable after sgways of storage, otherwise a hen could not collect
batch of eggs to hatch all at one time. Even under thestirsige conditions, hatchability drops after 6 days. Yot
can increase storage time to as long as 3 weeks, whiléamaig reasonable hatchability, by wrapping each egc
in plastic wrap.

Incubation

Temperature, relative humidity, ventilation, and turningry incubation all affect the hatch. Eggs must be tuated
least three times a day at regularly spaced interaslislose to 8 hours apart as possible. Fairly inexpeimgsivbators
are available that improve the hatching rate by automaticatiyng eggs every hour.

Ventilation is necessary to bring in oxygen and removbaradioxide generated by developing embryos. Most
incubators have either adjustable vents you can opplugs you can remove as the hatch progresses.

Operating an incubator at the correct temperature caickge. Unless the incubator is extremely well insulated
temperature fluctuations in the room where the incubsiteet up can affect the hatch. Sunlight falling on the
incubator can cause its temperature to rise. A theetemthat isn't properly positioned according to the intmrba
manufacturer's instructions can give a false temperegackng. Even if the thermometer is properly placed,
incubation temperature can't be accurately set if thaeus are too close together, as is often the case. T
thermometer itself may be inaccurate it's always wisééglca new thermometer against a second or even third
thermometer whose accuracy you are sure of.

When incubation temperature is too low, chicks takedotigan 21 days to hatch. They will tend to be big and s
with unhealed navels, crooked toes, and thin legs. fitasygrow slowly or may not learn to eat and drink at all



When the temperature is too high, chicks hatch beforeagd. dhey tend to have splayed legs and can't properly
walk, a problem that does not improve as the chicks .gftiese chicks should be culled.

No matter what combination of temperature and humidityggested by the manufacturer, you'll have to make
minor adjustments depending on your location and the eggkatch. Keep accurate records as you make
adjustments, and after a few hatches you will hit on the apticombination for your particular situation.

Whether your incubator is still-air (no fan) or a fateamr (has a fan), its optimum temperature and humidey ar
interrelated. As the temperature goes down, relative ditymmust go up to maintain the same hatching rate. dfere
some likely combinations:

still-air: 102°F (38.9°C) at 58 percent forced-air’P937.2°C) at 56 percent
100°F (37.8°C) at 61 percent 98°F (36.7°C) at 70Qedr

For a successful hatch, moisture must evaporate frosaggst the right rate. Small eggs, such as thoséyaid
bantams and jungle fowl, evaporate more rapidly thamitarggs. Small eggs therefore hatch better at a higher
humidity or lower temperature than regular-sized eggs.

AMOHTWYD MY

.
Good incubator sanitation ensures a healthy hatch.

Incorrect humidity can cause embryos to die in the shmealhicks to be small. Too-high humidity can lead to
omphalitis, otherwise known as "mushy chick diseasetiigh humidity the yolk sac does not absorb completety
the navel therefore cannot heal properly. Bactertaenncubator invade through the unhealed navels, cadsiaths
for up to 14 days after the hatch.

Incubator Sanitation

Bringing eggs together from various sources is a s@y to introduce disease-causing organisms into your
incubator. For healthier chicks, hatch only your owgsedf you must bring in eggs from other sources, futeiga
them (see page 213). If you sell hatching eggs totarusatchery, do not bring chicks home from one.

Good incubator sanitation improves hatching sucoedgwes chicks a healthy start in life. It also offers an
important way to break the disease cycle in a flock.tA@roway to break the disease cycle is to avoid haichin
year-round.

Hatching itself is a major source of incubator contaminatiey the time the hatch is over, the incubator is litterec
with organic debris that provides an ideal environmentdisease-causing organisms. If you practice continuot
hatching (continuously adding new settings of eggsragious settings hatch), keep a separate small incubatise
for hatching. Thoroughly clean the hatcher after detbh.



Begin by vacuuming out loose down. Then wipe out hatctietyis with a damp sponge, or the debris will protect
disease-causing organisms from the disinfectantbStre hatcher with detergent and hot water, followed good
disinfectant such as Germex or chlorine bleach (¥4 ach per gallon of hot water, or 30 ml/l). If possiblethet
incubator dry in the sun.

Styrofoam Incubators

Although no one has formally studied the difficulty of
cleaning styrofoam incubators, people using them have
experienced hatching difficulties in successive years
spite of sanitation practices that would be adequate for a
wooden incubator. Since disinfectants may not adetyuat
penetrate the porous styrofoam, fumigation may be the
only option.

Clean your hatcher at the end of each hatching seadeani@y and disinfecting does not destroy all
diseasecausing organisms, but it does make the envirotessriavorable for the survival of any microorganisms
that remain. If you let cleanup go until the beginnifigh® next season, you'll have more microbes to contend
with, harbored all that time in fluff and droppings.

Fumigation

Commercial and custom hatcheries routinely fumigate theiiators to minimize the spread of salmonella and
other bacteria. Small home incubators rarely need fumigati@ept after a serious disease outbreak. Fumigadien r
an incubator of disease-causing organisms by means ¢@igpenetrates cracks and other areas you can'twehch
a brush or spray. Prior to fumigation, thoroughly clkatching debris from the incubator.

For the fumigant, you will need formaldehyde (CH2@®g most effective disinfectant against viruses, but aate th
works only in an enclosed space. It is a toxic, vielahemical that has a strong odor, is caustic, andasithe

eyes. A common brand name is Formalin, formaldehydedmwixtn water in a 40 percent solution (37 percent by
weight). You will also need potassium permanganate (KM)n® poison that comes in the form of a dry powder.

These two chemicals are available from drugstores araglinarians, but their safe use requires knowledgeared
Wear plastic gloves while handling them. If you get anyaurself, flush your skin with plenty of water. Ifiyo
normally keep your incubator in the house, move it towthuilding for fumigation. Due to the danger of inhaling
the gas, this iaot a safe procedure to carry out in your living room.

For mixing the chemicals, you'll need a tall earthenwar@amel container. Do not use metal the chemicals may ea
right through it. Do not use glass unless it's Pyrex ieenical reaction will generate heat that might crack exgul
glass. Use a container ten times larger than the combateche of the chemicals, so none can splash out dtiveng
chemical reaction that will cause the mixture to bubple u

Close all vents to make the incubator airtight. Holding yoreath to avoid inhaling poisonous gas, combine the
chemicals in the earthenware or enamel container ane fplacontainer in the incubator, off the floor somewhere
near the center. Quickly close the incubator door.

Run the incubator at normal temperature and humiditytfleaat 30 minutes, preferably overnight. At the end of the
fumigation period, open the incubator and all the ventsttineé gas escape. Also ventilate the room or
outbuilding in which the incubator is located.



Determining Chemical Amounts for Fumigation

To figure out how much of each chemical you need,
determine the cubic footage of your incubator by
multiplying its length times its width times its height. &s
general rule, use twice as much Formalin by liquid
measure (ml or cc) as potassium permanganate in dry
measure (g). For each cubic foot, measure out 1.2 cc
Formalin and 0.6 g potassium permanganate (per cubic
meter, 40 cc Formalin and 20 g potassium permanganate).
Do notmix them together until you're ready to fumigate.

Fumigating Eggs

Fumigation of hatching eggs is an effective methodanftrolling diseases when eggs are brought together from
varying sources (a common way to spread disease fawk o flock) or where valuable hatching eggs become
dirty.

Fumigating eggs before hatching destroys organismiseoautside of the shell. The procedure is the samar as f
fumigating an empty incubator. If you are making onlg setting at a time, you can place the eggs in the

incubator and fumigate both at the same time. If youemadekly settings, fumigate eggs before placing them in the
incubator, which means keeping a separate incubatdojusimigation. If you use a separate hatcher, tiog 'y
settings so you can fumigate new eggs right afterrénaqus hatch.

If you fumigate eggs during incubation, do so eithehiwil2 hours after setting them or after the fourth day.
Otherwise, the fumigant may harm embryos during the éaglg of development. Commercial and custom
hatcheries often fumigate again after moving eggs todtahimg incubator (but never after eggs have pippred, o
chicks may be injured). Fumigate eggs for 20 minutexyu& 8 cc Formalin and 0.4 g potassium permanganate per
cubic foot (26 cc Formalin and 13 g potassium perneigaper cubic meter).

Fertility

During incubation, remove eggs that are not developiogeply to eliminate a potential source of incubator
contamination. The first eggs that can be identifiedle@geloping improperly are infertiles, which look clearidg
candling.

The cause of infertility may be easy or difficult to identiBometimes the germinal disc or "zygote" dies between
the time an egg leaves a hen's ovary and the timéation begins a phenomenon known as "weak fertilintes
weak fertility is indistinguishable from infertility, thease is impossible to trace.

One cause of infertility may be an incorrect ratio afksoto hens. The optimum mating ratio for lightweight laying
breeds is one cock for up to one dozen hens; the optratonfor heavier meat breeds is one cock per eighd.hen
More hens than that, and the cocks may not get artoualtiof them; more cocks than that, and the cocKksbeiko
busy fighting among themselves that they won't have tingettaround to all the hens.

Even if the mating ratio is right, fertility will be low in ad®ding flock that's too closely confined. In a small floc
with only one cock, the cock may prefer some hensgmate the others. Hens that are high in the peck ¢edelrto
be mated less often than hens lower in peck orderafBwer is to either disrupt the order by rotating cockdentify
and artificially inseminating the infertile hens.

A cock that's too old or too fat may have fertility probéearozen combs and wattles can also cause infe(skte
"Frostbite," page 132). A cock with a leg or foot injurayrhave trouble breeding. Never catch a roosterngy o
leg, or you may permanently damage a joint. Excessisfebyving breeders, cocks or hens, can cause stiass th
leads to infertility. During hatching season, keelu&hle show birds in the breeding pen.



Nutrition can affect fertility Vitamin Edeficiency causes a cock's testes to degeneratéingso reduced fertility
or even sterility. Vitamin A deficiency also causesuestl fertility in cocks. Cocks with large combs that ifieter
at the feed trough may have low fertility. Eggs laicheyns that are underweight or overweight may be infertile.
Supplementing lay ration with grains during the breediag®e interferes with vitamin, mineral, and protein
balance.

Diseases that affect fertility include chronic respinatiisease, infectious coryza, infectious bronchitigl, a
Newcastle. Eggs from breeders that have recovereddny of these diseases may be infertile. Marek's a&iszas
cause permanent ovary damage that leads to infertilitasPamproblems, internal or external, can interfere with
fertility.

Infertility problems may be breed-related. A classicnepi@ is low fertility caused by the abnormal semen afevh
Wyandotte cocks with rose or pea combs. Heavily feathlbreeds such as Brahma, Cochin, Orpington, and
Wyandotte may have fertility problems unless the feathrerslgpped from around their vents. Cocks with crests,
such as Houdan or Polish, may not see well enoughttt wily hens unless their crests are clipped back.

Season can affect fertility, which tends to be low duringsirof year when daylight hours are fewer than 14. 3ust ¢
lighting keeps hens laying during short winter dayslsib anproves the fertility of cocks. Fertility is highes spring
and drops during the heat of summer.

Hatchability

Just because a fertile egg contains a sperm cellngékpotentially capable of development during incubation,
doesn't mean the egg will survive the 21 days of incoiband hatch into a healthy chick. Many things can happe
to affect the egg's hatchability.

On average, even a hen hatches only 89 percent tdrtite eggs. Not many years ago, 60 percent wasidered
a reasonable rate for artificial incubation. Today'sroupd incubators average 85 percent. By conventional
definition, anything more than 75 percent of fertiles hetcis considered a high rate; less than 50 percknt.is

If you are hatching in the mid to high range, you casbably improve your rate by fine-tuning the way you run
your incubator. If your hatches fall in the low ranigek for other causes.

The age of your hens may be a factor. The small egifpssmall yolks laid by pullets are low in hatchabilitydan
produce a high percentage of deformed embryos. Halithaises as eggs reach full size, but drops again toy 3

4 percent between a hen'’s first and second year. @ftedkchability continues to drop thereafter is a matter of
contention, but hatchability is certainly likely to go doinrhens that are out of condition, parasitized,iseased.
Hatchability is especially affected by salmonellosikicl is transmitted through the egg and causes embryo or
early chick death.

Salmonellosis and other diseases are transmitted from idfiecteders to their offspring through hatching eggs & on
of two ways:

The infectious organism may enter the egg as it is beingeftb within an infected hen.

Bacteria may get on the shell as the egg is laid @witiands in a contaminated nest. Bacteria then entegthe
through the shell, which occurs more readily if thdlstracks or gets wet (for example, during improper
washing).



Diseases Transmitted Through Hatching Eggs

Colibacillosis Infectious stunting Runting syndrome

_ _ syndrome Salmonellosis
Air-sac disease _ N
Infectious synovitis

Chronic respiratory Arizonosis
disease Lymphoid/Sarcoma i
Paratyphoid

Omphalitis Lymphoid leukosis Pullorum

Egg drop syndrome _ )
Osteopetrosis Typhoid

Epidemic tremor Pseudomonas Viral arthritis
Infectious anemia Rotaviral enteritis
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Egg-transmitted Disease Cycle

Diseases then spread from infected chicks to healthy chiclkee incubator (often inhaled in fluff) or in the
brooder (usually through ingested droppings in feedater).

Hatchability and Nutrition

Nutritional deficiency is one of the most common caudesoor hatchability. Lay ration contains less protein,
vitamins, and minerals than a breeder flock neeéis;tafg egg composition and resulting in poor hatchabilibe
older the breeders are, the worse the problem becomes

In some areas, feed stores carry breeder ratiathér areas, the closest thing is gamebird ratioraufgan find
neither, feed your flock a handful of dry catfood twrdhree times a week and either add a vitamin/mineral
supplement to the drinking water or give each bird %teenin AD&E injectable every 3 weeks. Start this regime
6 weeks before you plan to start collecting hatcleiggs.



An embryo's appearance, combined with the day on whdikd, provides a clue regarding which nutrient migt
lacking. For example, in riboflavin deficiency, deaths patkhree points: the fourth, tenth, and fourteenth day c
incubation. Embryos may be dwarfed, have beaksldlo&tlike a parrot's, have unusually short wings and lagd,
have clubbed down a condition, seen most often in blaekds; in which the down is clumpy, and curls in &
characteristic way because the down sheaths failptoire.

CHART 13-1
Nutrition-Related Hatching Problems
Symptom Deficiency Symptom Deficiency
Day of Death: Embryonic Appearance (cont.):
Early incubation vitamin A Bones/beak soft & rubbery itamin D
1-7th day biotin
4th day riboflavin Clubbed down riboflavin
vitamin E Eyes pale vitamins A & D
10th day riboflavin small zinc
10th 21st day magnesium Feathers, abnormal blagkiin@ pantothenic acid
14th day riboflavin pattern vitamin D
17th day vitamin B12
18th 19th day vitamin D Fluid in body vitamin B12
19th 21st day biotin Growth, dwarfed stunted ribaflav
20th & 21st day manganese vitamin D
Late incubation folic acid Legs/feet/wings twisted biotin
pantothenic acid
vitamin E Legs, bowed vitamins A & D
vitamin K short riboflavin
selenium excess manganese
At pipping folic acid undeveloped vitamin B12
selenium excess missing zinc
Soon after hatch vitamin E Perosis vitamin B12
Embryonic Appearance: manganese
Navel not closed iodine
Beak/head zinc Skull deformed biotin
abnormal manganese
Beak, short upper/lower beak vitamin B12 Spine poorly zinc
short vitamin D developed
crooked (parrot riboflavin Incubation time iodine

beak) manganese too long



Inbreeding

Inbreeding is a sure way to reduce hatchability. Caotis, close inbreeding causes a phenomenon known as
"inbreeding depression,” for which low hatchability is alguthe first sign. Later signs are fewer and fewggse
laid, and chicks lacking in "constitutional vigor," méag they're droopy and unthrifty, and may or maydie soon
after hatching.

Inbreeding is unavoidable if you raise an exhibitioaistor you're trying to preserve one of the fast-disappg
classic breeds. For every 10 percent increase ieeqlorg, however, you can expect a 2.6 percent reduatio
hatchability. A flock that reaches 30 percent hatchabilibesring extinction due to failure to reproduce. A floak c
become extinct after only six to eight generations afheresister matings. Inbreeding depression has twmclist
causes: concentration of genetic factors and the idingéself. You can therefore slow the decline and imgro
reproduction in two ways. First, by selecting and cullingii@mber of eggs laid, hatchability of the eggs, andnado
the resulting offspring. Second, by using less cloagngs that result in more gradual inbreeding making fifitgts
the minimum size for an inbred flock.



CHART 13-2

Problem

Eggs:
Infertile

Blood ring

Green appearance

Embryos:
Die day 12

Die day 17
Die at 12-18 days

Incubation Trouble-Shooting
Cause Solution

too many or too 1 cock/12 light breed hens

few cocks
1 cock/8 heavy breed hens
cock too old use younger cock
cock too fat condition cock
cocks have treat injuries

foot/leg injuries

frozen combs and treat for frostbite
wattles

excessive showingkeep breeders home
of breeders

eggs stored too  store 6 days or less

long
wrong storage store eggs at 55°F (13°C)
temperature
hens too fat or toocondition hens
thin
flock too closely give breeders more room
confined
breeder flock check for parasites andadiss
unhealthy
breeder ration lowfeed alfalfa meal and cod liver oll
in vitamins
eggs chilled or  collect hatching eggs often
heated
improper do not fumigate between 12th and 96th hour
fumigation
irregular incubatorcontrol temperature
temperature
aspergillosis do not hatch eggsnaitked or poor shells; clean

and disinfect incubator between hatches

eggs stored too  store 6 days or less
long
irregular incubatorcontrol temperature
temperature
improper turning turn eggs at 8-hour intervals
deficient breeder vitamin-mineral supplement

rations

inbreeding obtain new cock
aflatoxicosis avoid feeding breeders mgl@in
temperature too  control temperature

high or low

poor ventilation open vents or remove plug
incorrect breeder feed milk, yellow corn, alfalfa meal liver oil
ration



Die at 19-21 days (yellowish colibacillosis hatch oriBan, sanitized eggs

brown fluid in eggs)
die at 21 days (without

pipping)

die at 21 days (pipped)

eggs not turned tureandt!3 times/day

properly

hereditary use stock with high hatchability
weakness

wrong control hatching temperature
temperature

pseudomonas improve incubator sanitation

humidity too low increase humidity
temperature too  increase temperature
low

temporary control temperature
temperature surge

(chart continued on next page)



(chart continued from previous page)

Problem Cause Solution

Embryos (cont.):

die at 21 days omphalitis hatch only clean, sanitized eg

(pipped and unpipped) paratyphoid hatch eggs only fypimoid-

clean breeders

die at 21 days (pipped, but chicks too big to podctiag open vents or remove plug

work out of shell) ventilation

Hatch:

early high incubation decrease temperature ¥2°
temperature

slow low incubation increase temperature ¥%°
temperature

late temperature too low increase temperature
power outage cover incubator during power

outages

eggs stored too long  store 6 days or less

Chicks:

can't get free of shell hatching humidity too inceshatching humidity
low
hatching temperature decrease temperature %2° at
too high hatching time
too much hatching reduce vent openings
ventilation

sticky, shells clinging hatching humidity too increaséching humidity
low

sticky, smeared with yolk hatching temperature irgedeatching temperature
too low
hatching humidity too open vents or remove plug
high

rough navels hatching temperature decrease hatcimgpetature
too high
temperature check wafer in incubator
fluctuation
hatching humidity too increase hatching humidity
low

small eggs too small hatch only normal-sized eggs
humidity too low increase humidity
temperature too high decrease temperature

short down temperature too high decrease temperature
humidity too low increase humidity

splayed legs temperature too high decrease temperatu

crooked toes temperature too low increase temperature

big, soft, weak temperature too low increase temperatu
poor ventilation open vents or remove plug

unabsorbed yolk sac hatching humidity too decrease ftymid
high

mushy and smell bad omphalitis sanitize incubator

crossed beaks hereditary cull breeders



Better yet, occasionally introduce birds from a diffesgrain. Mating birds from different strains invariably ksin
hybrid vigor. The opposite of inbreeding depression, idywigor causes more rapid growth, larger size,
increased viability, and improved productivity.

Lethal Genes

One result of inbreeding is concentration of lethal geresssive genes that show up only when two birds théh
same trait are mated. Many lethals are related tofgpereds.

Japanese chickens carry the most widely studied ldgtiekreeper gene, a trait that was once valued in yrood
hens because it causes short legs and therefore keepsnteebody close to her chicks. When a creeper hen is
mated to a cock carrying the creeper gene, one-qudiriee chicks die during the first week of incubation.

Dark Cornish carry a similar short-leg gene that cadsesh at the time of hatch. Signs of "Cornish lethatlude
short beaks and wings, and bulging eyes.

New Hampshires carry a lethal that causes death itwtetieth and twenty-first day of hatch. Signs are crookec
necks, short upper beaks, and shriveled leg muscles.

The silver gray Dorking has a lethal that causes deatheimitith day of incubation. Embryos have short necks a
beaks.

A Barnvelder lethal causes "Donald Duck syndrome," inckwvithe upper beak curls upward, the lower beak curls
downward, and death occurs in the last days of inmrba

Congenital tremor is a lethal gene found in a numbéredds including Ancona, Plymouth Rock, Rhode Island
Red, white Leghorn, and white Wyandotte. Chicks hatch &at control their neck muscles. When a chick tries
stand, its head falls over and the bird falls down.dlmgo eat or drink, it dies soon after hatching.

This is by no means a complete list of all the posséileal genes. Among other lethals are those founcein th

black Minorca (short legs with extra toes), Rhode Islaed @hort legs, wings, and beaks), white Leghornr{sho
legs and parrot-like beaks), and white Wyandotte (eamlgryonic death). Two common genetic factors that daalifg
as lethal genes, but that do reduce hatchability, amddress and rumplessness.

One way to avoid the effects of lethal genes is to anwting closely related birds. Another way is to delibéyate
mate related birds and try to ferret out and cull breederging lethal genes.

Genetic Defects

Two common hereditary defects, wry neck and wry taéd, @used by recessive genes, meaning they showlyp ¢
when two birds are mated that carry the same gene.

Wry or twisted neck, resulting from curvature of #$ym@ne or "scoliosis,” occurs as birds grow, and isiqdarly
common among brown Leghorns. It usually happensdmap of related birds and does not affect their ability to
drink.

Wry or twisted tail is a condition in which the tail feathkran or twist to one side due to weakness in the
vertebrae that hold the tail. Wry tail usually shows up asahé&athers grow and become heavy.

Do not use birds with either of these defects as bree@aill breeders you can identify as carrying thesesssee
genes.



Chick Identification

You can't identify problem breeders unless you haveesway to track their offspring. Chicks can be tradkeone
of two ways: embryo dyeing and toe-punching. Embryo dyeiorks best on chicks with white or light-

colored down, and wears off as soon as the chicks dreir first feathers. Toe-punching works for all chieksl is
permanent. You might want to combine the two techniquesngyembryos so you can toe-punch chicks that get
mixed up during the hatch.

Embryo Dyeing

Injecting dye into eggs before they hatch lets you ddlentify chicks from different matings. Dyeing in no wa
affects a chick's health or growth rate, provided youleaiie eggs carefully and use only clean materials.

You will need a 20-gauge, 1-inch (25mm) long hypodemaedle, a sharp sewing needle of the same sizkttte bit
bigger, and a set of food dyes in 2 or 3 percent cdrateon (sold at most grocery stores). Among the primalors, red.
green, and blue show up best. Purple, made by comb®ihgnd blue, also works well. Yellow and orange dshdiv up
well at all, since chick down is often yellowish tarstwith.

Embryos dye best during the eleventh to fourteenth daycabation. To avoid chilling the eggs, remove noreno
eggs from the incubator than you can dye within 3@uthes.

About 2 inch (13 mm) from the pointed end, disinfecaeza about the size of a quarter by wiping it with 95
percent rubbing alcohol or 2 percent tincture of iodine.tbgsharp needle into the alcohol or iodine. Cushioning
the egg in one hand, make a tiny hole in the center disliefected area by pressing against it with the needle,
twisting the needle back and forth until it just penetrtiteshell and membranes. Take care to make only a tin
hole that does not go deeper than necessary to piergestie membrane (no more than 1/8 inch or 3mm).
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Dyeing an embryo

Dip the hypodermic needle into the alcohol or iodine @htd Wwith ¥2 cc of dye. Insert it into the hole so tte is just
beneath the inner shell membraxery slowly depress the plunger to release the dye withoutdettin
overflow. To avoid mixing two colors, use a clean neédleu change dyes.

Seal the hole with a drop of melted paraffin or a tiny @ieicadhesive bandage (Sheer Strip sticks best). Réirn t
eggs to the incubator.

Toe-Punching

A toe-punch, available from many poultry supply catalag about the size of fingernail clippers. It functitike a
paper-hole punch and is used to remove the web betivednes of a newly hatched chick. As the chick grgws,
can identify its parentage by the pattern of its punchedvebs.



When chicks are dry and ready to come out of the irtoubhold each gently but securely in one hand witd on
foot extended. Carefully position the punch over tlewwith one firm stroke, punch away the web. Dont jus
punch a hole through the web, or the web may eventgaily back.

The pattern of removed webs lets you identify chicks fugmto sixteen different matings. Here's how it works: ol
each foot, a chick has three main toes and therefarevebs the outer web (between the middle and outse&)eand
the inner web (between the middle and inside toe).

Starting at the chick's left side, the first web (left oustehds for 1; the next web (left inner) stands for 2; the ne
web (right inner) stands for 4; the far righthand webhrauter) stands for 8. Assign each mating a number frdo
15 and identify chicks from each mating by adding up tlumbers corresponding to the punched webs. (For
sixteenth mating, leave the chicks unpunched.)

Toe punch patterns
Left Foot Right Foot

Yol f 1 VoS
Y ole/ 2 NS
\olof 3 VoS
NS 4 \oi /
ol / 5 Vo /
\ e/ 6 ho! f
hoiof Fi ey /S
NS 8 \ o/
hei [/ 9 v oo/

Yoo/ 10 \ojof
helof 11 ARE-7)

\el| / 13 \olo/
ARRE-74 14 \ejo/
holof 15 holof
NS 16 N/

Chicks in batch number 1 have the left outer web pundBbitks in batch number 2 have the left inner web
punched. Chicks in batch number 3 have both the |¢fr@nd left inner webs punched (1 + 2 = 3). Chicks in
batch number 5 have the left outer and right inner wahshed (1 + 4 = 5). And so forth.



Toe-punching works only if you know when you opke incubator which chicks came from which mating. Yau ca
identify chicks by:

dyeing embryos
hatching different matings at different times
keeping eggs from different matings on different hatchiags

enclosing small groups of eggs in upside-down bagketdigree baskets) such as plastic pint-size fruit bsske

Brooding

The typical death rate among chicks is 5 percent ordessg the first 7 weeks, up to half of which usuallgws
during the first 2 weeks. As distressing as occasiondhsleanong chicks can be, they're nothing to be conterne
about.

On the other hand, stress caused by chilling, overligat@hydration, or starvation, or any combination thereof,
can drastically reduce the immunity of newly hatched chinokaking them susceptible to diseases they might
otherwise resist. As soon as you remove chicks frormthiator, place them in a clean carton or disinfected
brooder.

Chilling or overheatingcan occur if the brooder is too cool or too warm. Yan tll chicks are comfortable when
they are evenly distributed in the brooder. If theywtdo the corners, they are too warm. If they crowddath

the heat source, they are cold. Brooding chicks at@oba temperature increases their susceptibility to sahaon
infections. Start the brooding temperature at approximatelF (35°C) and reduce it 5°F (3°C) each week until

you reach room temperature.

Smotheringcan occur if chicks don't get enough heat or are pliscadiraft, causing them to pile on top of each
other to stay warm. As a result, the chicks on the bottay be smothered. Smothering due to drafts or
insufficient heat usually occurs at night. It can be preadhy placing a cardboard ring around the chicks during
their first week of life, which keeps them near the sewf heat and out of corners. Smothering also oeces
chicks are transported in stacked boxes with too fewlagah holes, or in the trunk of a car where air circulatio
is poor. In older chicks, piling may be caused by trigspecially if they've been moved to unfamiliar hogs
When you move chicks to new housing, keep on dim lightscheck the chicks often during the first few nights.

Crowdingcauses litter to become hard-packed and caked with idiggoPads of litter and droppings may stick to thi
chicks' feet, causing crippling and/or infection. In crosvdenditions, litter may have a strong odor, usually of
ammonia. Severe ammonia fumes cause chicks to sit avatintheir eyes closed. If crowding is not corrected,
chicks' eyes may become inflamed.

Feather and toepicking may result from crowding or from a diet too low in pieteCommercial chick starter
usually contains enough protein to prevent picking. Farendetails, see "Cannibalism,” page 135.

Brooder Diseases

Disease is usually not a problem in newly hatched shicltess either they contract an egg-transmitted @iseas
during incubation or the brooder environment is contatachalhe brooder may become contaminated either
because it was not thoroughly cleaned after the lash lmditchicks or because disease-causing organisms iag be
shed by chicks with an egg-transmitted disease, passrdigbase on to other chicks in the brooder.

Since adult birds are reservoirs of infection (whethenairthe adult birds themselves are sick), brood chicksyaw
from older birds to give them to develop natural imrtieaei Natural immunity is the result of gradual exposure t
infectious organisms, rather than exposure to adogicentration that can cause disease instead of immunity.



The age at which chicks first show symptoms gives you@aas to what disease might be involved. The diagnosti
charts in chapter 9 list diseases by age group.uf ghicks get sick, look for a disease in their agrigrthat most
closely matches their symptoms.
If you can't find a good match, consider diseases thaioanenon in chicks slightly younger or older than yours.

Chicks up to three weeks old benefit from a vitamin
supplement in their drinking water.

The most common brooder disease, especially in warnidhweather, is coccidiosis. If you brood chicks in a

temperate climate, or you hatch late in the seasonepreoccidiosis by using medicated starter ration contamsing
coccidiostat from day 1 to 16 weeks.

Brooder Nutrition

Slow growth in chicks can result from nutritional deficiescahat are all too common in breeder-flock diets.
General signs of deficiency are poor growth and lackigdr. All chicks up to 3 weeks old, especially chitkat
have been shipped, benefit from the addition of a vitamgplement in their drinking water.

Starve-Out

Starvation or "starve-out" results when chicks don't s&trhg within 2 to 3 days of hatch, causing them to get to
weak to actively seek food. Starve-out can occur vegoped chicks are in transit for too long, so that they
become weak before they are offered feed. It cank@scaused by feeders that are placed where cldokdiod them
or by feeders that are so high chicks can't reach them.

Other causes are excessive heat over feeders that dnioks away, and using sand or sawdust as litter for nev
hatched chicks. To keep chicks from eating litter instdafé@ed, cover the litter with paper toweling or burlagilun
chicks start eating well.
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Healthy chicks are bright-eyed and perky.

Dehydration

Chicks will die if they do not start drinking by the timeyrare 4 days old. Chicks that can't find water donWat
the proper rate, develop bluish beaks, and stop pedpaaihs start occurring on the fourth day and contimitié the
sixth day. If water is available, but some chickstcamd it, the ones surviving after the sixth day are

those that found the water.

If chicks have been shipped, make sure they knowentoefind water by dipping each beak into the fountas y
transfer birds from the shipping carton to the brooderndt place the waterer on a platform where chicks ceach
it. If you switch from one waterer to another, leavedhliewaterer in place for a few days until the chicks getlus
the new one. Stick your finger into the water to make ausad electrical connection isn't causing chicket@aghock
each time they try to drink.

Slipped Tendon

Slipped tendon, properly known as "perosis,” may tesoin brooding chicks on paper or other slick surfattes.
occurs most often in heavy and fast-growing breeds,naawyl be caused either by hereditary factors or impropet
nutrition. If the cause is manganese deficiency, tieblpm should clear up after 1 month of feeding thieksha
supplement containing manganese. (Slipped tendon is deseonidre fully in chapter 15).

Crooked Toes

A chick with crooked toes walks on the sides of its featising the toes to accumulate manure clumps and/or
develop sores. Chicks can have crooked toes if humidiylaw during incubation or the brooder floor is cold.
For unknown reasons, crooked toes have been assbaigieinfrared brooding and wire floors. They masuoabe
hereditary, occurring most often in heavy breedseaafly in males. If you can't identify a cause, doe'efk
crooked-toed chickens as breeders.



Crooked toes can be easily distinguished from curleddceysis caused by riboflavin deficiency. In the former
condition, toes twist to the side but the chick can still iiak In curled-toe paralysis, the toes curl undersicey
the chick to walk on the tops of its toes. Because wglig difficult, the chick spends a lot of time resting on its
hocks.

Curled-toe paralysis can occur where breeder henfedrunsupplemented lay ration. The chicks grow slanty may
have diarrhea during their first week or two of lifealsevere case, the toes curl completely back and thédéegpme
so weak the chicks walk on their hocks. Deaths oceer about 3 weeks.
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Chick with curled toe paralysis

If the starter ration (rather than breeder ration) lackiscgarit riboflavin, symptoms will occur when chicks ar@ tb
14 days old. An early warning sign is alert chicks thattcgiand up. If you supply a multivitamin supplement & th
chicks' water before their feet are permanently damalgey,should recover in 2 to 3 days.

Crooked toes can also be caused by flexing of the teesadvitamin E deficiency, a condition known as
"encephalomalacia" (sometimes called "crazy chick diSgatescribed fully in chapter 15.

Brooding Deficiencies

Whenvitamin Ais deficient in the chicks ration, the birds won't gramd will appear drowsy, weak,
uncoordinated, and emaciated. They will have ruffledhfa, will stumble and stagger when they try to walk, ar
may have dry, dull eyes.

Thiamin (vitamin B1) deficiency in starter ration shows up serdg when chicks are 2 weeks old and lose their
appetites. As they lose weight, their feathers ruffle, tesselop weak legs, and they become unsteady on their
feet. Progressive paralysis starts at the feet and wprkard, until chicks sit back on their hocks with their heads
pointed upward (the so-called "star gazing" posture). Glgoken an oral thiamin supplement may recover.

In riboflavin (vitamin B2) deficiency, chicks continue to have gapgetites but grow slowly and become weak and
emaciated. They may have diarrhea, droopy wingsdanskin. They are reluctant to move, doing so by walking
on their hocks with the help of their wings.

Pyridoxine (vitamin B6) deficiency causes chicks to walk with jerkgvements. They may run around flapping their
wings, then fall onto their sides or backs, jerking thedads and legs. Pyridoxine deficiency is similar to
encephalomalacia, except that here the nervous adsvityich more intense and ends in exhaustion and.death



CHART 13-3
Nutritional Problems in Chicks

Sign Deficiency/  Sign Deficiency/
Imbalance Imbalance
Beak, crusty biotin Legs, short/thick manganese
pantothenic zinc
acid
Blood, copper _ _ biotin
hemorrhage vitamin K twisted (slipped tendon) choline
vitamin B12 folic acid
clots slowly vitamin K manganese
nicotinic acid
pyridoxine
Bones, soft calcium zinc
(rickets) phosphorus niacin
hocks enlarged
vitamin D zinc
Breast, muscles, degenerated (white muscle  selenium & selenium &
disease) vitamin E muscles degenerated  vitamin E
biotin (white muscle disease)
thiamin
paralyzed
Droppings, soft niacin thiamin
weak
riboflavin
Eyes, dry/dull scabby or crusty stuck together vitamin Mouth, inflamed (black niacin
pointed upward (star gazing) biotin tongue)

pantothenic Nervous disorders, excessive chloride

acid fright
vitamin A
thiamin
jerky movements
Feathers, black in brown or red breed lack vitamin D
color trembling
(encephalomalacia)
copper uncoordinated
folic acid Parasites (coccidia,
iron roundworm)
amino acid
long or uneven
protein
folic acid Skin, dry
rough and frizzled niacin pale
pantothenic
acid
zinc
vitamin A
ruffled
thiamin
greenish fluid beneath
Feet, bottoms rough and cracked biotin

pantothenic Wings, droopy
acid

pyridoxine
itanvin E

vitamin A

vitamin E
vitamin A

riboflavin
folic acid
copper

iron
pyridoxine

selenium &
vitamin E

riboflavin



niacin
riboflavin
scaly
zinc
toes curl

Folic acid deficiency causes poor growth, anemia (skin appesed,and slipped tendon. It can cause lack of
feather color in Rhode Island Red and black Leghorrkstaad poor feathering in any breed.

Vitamin E deficiency causes chicks to stumble and stagger wienwalk. A serious deficiency may result in
encephalomalacia, exudative diathesis, or white musclasgigall described in chapter 15).

Vitamin K deficiency causes a chick's blood to clot slowly, so thekamnay bleed to death from a relatively minor
wound. Chicks will be deficient in vitamin K if the breedkerck diet was deficient.

14- Chickens and Human Health

The chance that you will get a disease from your chikepretty slim, especially if you practice common sense
hygiene that includes washing your hands after working aramind your hen house. Many of the organisms that
cause the diseases described in this chapter are famiyion in the human environment, whether or not that
environment includes chickens. Ordinarily, those orgasisause no problems. Exceptions are in people with
impaired immune systems or low resistance due to systherapy (immunosuppressive or antibacterial therapy, f
example), pregnancy, obesity, diabetes, or somaghsenrelated to chickens.

The low risk of getting any of these diseases is neaation to those few who might be infected. This chapter
then, is offered in the spirit of helpfulness physicitaral to overlook or misdiagnose diseases they don't séen
If you visit your doctor about a condition you suspetht be related to your chickens, mention your conocern
your doctor.

Although many of these diseases have sources otrethe poultry environment, the focus here is on their
relationship with chickens. Diseases that humans cardgettly or indirectly, from chickens can be broldmwvn
into four categories: environmental, parasitic, zoonatic toxic.



CHART 14-1

Category
ENVIRONMENTAL

Aspergillosis
Candidiasis
Cryptococcosis
Farmer's Lung
Hen Worker's Lung
Histoplasmosis
Pseudomonas
PARASITIC
Mites
Ticks
Toxoplasmosis
Worms
ZOONOTIC
Chlamydiosis
Conjunctivitis
Erysipeloid

Listeriosis

MEAT/EGG-BORNE TOXINS

Campylobacter

Clostridium

Colitis
Salmonella

Staph poisoning

Poultry-Related Human Diseases

Chicken Disease
Aspergillosis
Thrush
none
none
none
Histoplasmosis

Pseudomonas

Mites
Ticks
Toxoplasmosis

Worms

Chlamydiosis
Newcastle
Erysipelas

Listeriosis

Campylobacteriosis
Botulism

Necrotic enteritis
Colibacillosis

Paratyphoid E. enteritidig

Staphylococcosis

Risk of Human Infection
low
moderate
very low
low
low
very low

extremely low

low
low
extremely low

extremely low

low
moderate
low

extremely low

moderate
extremely low

moderate
moderate

moderate

extremely low



Environmental Diseases

It is possible for humans to contract some infections ftersame sources as chickens, the result of envirdgaimen
exposure rather than inter-species contagion. Most hdisaases caused by the poultry environment are mycoses

or fungal infections.

Aspergillosis

Aspergillus fumigatusfungus is quite common in both poultry and human enmemnts, but infection is more
common in chickens than in humans. Humans get infdayethhaling spores from decaying litter. It is a rare
disease that affects primarily people with low resistamceompromised immune systems, in whom the infection
can be serious and occasionally fatal. In others, thelu®sult is allergic bronchitis (a respiratory disease
characterized by coughing), usually successfully treatgdanti-asthmatic drugs.

Aspergillus flavus found in moldy grains, peanuts, and manioc (fecbthb bhickens and humans), produces a
poison that has been implicated as the cause of hiliw&rcancer in tropical Africa and Asia, where thedus is
common.

Candidiasis

Candida albicansyeast commonly lives in the bowels of humans, chickams many other animals. Infection is
transmitted by direct contact with yeast in droppings angsually superficial, except in people with low resistamc
compromised immunity. Infection may involve the mo(ghildren), the genitals (adults), or the skin under
fingernails (all ages), resulting in an itchy rash thangéwally swells with pus. It can be treated with an famtgal
powder or cream (such as nystatin) and corticostereaht (such as hydrocortisone).

Cryptococcosis

Cryptococcocus neoformans a fungus found worldwide in bird environments (mooenmonly birds other than
chickens). The fungus is not known to infect chickéus,on rare occasions does cause infection in hurttans.
inflicts primarily men between the ages of 40 and @®jqularly those who use steroids, have Hodgkin's disease
otherwise have suppressed immune systems.

Infection can be acute or chronic and may affect taanlor lungs, or become systemic and affect the entirg. Gdak
most likely result of inhaling the fungus is meningaranflammation of the brain covering. Symptoms

include headache, stiff neck, blurred vision, and confydeading to coma and death if not treated with antifungal
drugs. Inhaling the fungus may cause growths in thesludgmptoms of lung infection are chest pain andjlcmng,
sometimes involving phlegm. Lung cases usually clearugheir own.

Hen Worker's Lung

Hen worker's lung is an allergic reaction to blood protaid droppings inhaled in poultry dust. Few people devel
this disorder, which usually requires prolonged exposurch as a professional poultry worker might experience
Symptoms may come on suddenly, approximately 6 hdtasexposure. They include difficult or painful breatii
cough, fever, chills, and sometimes loss of appetitesea and vomiting. The symptoms, easily mistakerfldor
may last several hours or up to 2 days, although Eimpecovery may take weeks.



The allergy sometimes develops gradually, starting withisbofubreathing difficulties and coughing that increase in
frequency and severity. The allergy occasionally takebiranic form, resulting in difficult or painful breatigin
brought on by physical activity, accompanied by the cogghp of phlegm, extreme fatigue, and gradual weight
loss. If corrective measures are not taken, thaesndt may be respiratory failure.

This disease is difficult to diagnose. The primary ctuthée relationship of symptoms to exposure for example,
professional workers who experience relief during thays off. Backyard keepers may experience symptaims 4

8 hours after exposure, something that can be hardtéosntine if you visit your coop two or more times a day.
Although frequent attacks reduce the lung's elasticityevmhtually cause scar tissue, an early chest x-ray may
appear normal, leading to a possible misdiagnosis of teadition.

Hen worker's lung can usually be cleared up by avoithegpoultry environment. Complete recovery is possible
avoidance occurs before lung tissue becomes scavieether or not you suffer from hen worker's lung, @kes good
health sense to wear a dust mask when you work irothy@ particularly during cleanup, and to install a faretnove
floating dust particles from the air.

Farmer's Lung

Farmer's lung is an allergic reaction similar to hen wéskeng, but caused by the sporediéropolyspora faenor
Thermoactinomyces vulgaiishaled from moldy grains or litter. The allergy typigaccurs in areas of high rainfall,
usually toward the end of winter following a wet sumn8mptoms are nearly identical to those of hen workearts.
Prevention involves wearing a face mask when workirdusty areas and avoiding the storage of moist littgrain
over winter.

Histoplasmosis

InhaledHistoplasma capsulatuspores from old, dry chicken droppings while cleanindismantling an old
chicken house (or while working in infected garden szl cause a rare though potentially serious infectious

fungal disease. Histoplasmosis occurs mainly in thie @md central Mississippi river valleys where the altitisde
low, rainfall is 35 to 50 inches a year, and tempeestuemain even. Infection does not spread from birds to
humans. It usually occurs only in someone who inhaftge laumbers of spores or who has an immunodeficiency
disorder. Histoplasmosis settles first in the respiradgsyem and may produce no symptoms (other than amnahiho
chest x-ray) or may cause symptoms virtually identic#thdse of flu fever, coughing, joint pains, and general
discomfort. In patients with suppressed immunity, theadisenay spread throughout the body, requiring tredtme
with anti-fungal drugs to prevent a fatal outcome.

Most cases require no treatment the disease usuallg clpam its own. Avoid infection by misting litter to
control dust before cleaning your coop and by wearirggpgirator or a dampened handkerchief over your mowth a
nose while you work.

Pseudomonas

Pseudomonas aeruginobacteria are commonly found in soil, particularly in husmgironments. In the rare case
where chickens become infected, their contaminated deeatys rapidly. Human infection is extremely rare raiodt
likely to occur through an open wound or a deep puactypically to the foot. The puncture turns purplishklac
toward the center with a reddened area around the eu#sid requires antibiotic treatment.



Parasitic Diseases
Parasitic diseases are among the most unlikely diseas@samltan get from a chicken.
Mites and Ticks

Mites may crawl onto your body if you handle infested kéns, but they usually won't stay long. Minimize
discomfort by taking a shower and washing your clathin

A tick can also get on you from a chicken. If the tick bitesnight possibly transmit a disease such as tick
paralysis (characterized by loss of appetite, weakneds ofacoordination, and gradual paralysis) or Rocky
Mountain spotted fever (characterized by severe headdgills, muscle pains, and prostration).

If you find a tick trying to burrow into your skin, gragpvith a pair of tweezers and pull until it releasesiold
pull gently but firmly so you neither crush the tick nordikés body away while its head remains in your skin.
Disinfect the bite with rubbing alcohol. See your doctgoifi experience any symptoms of a tick-borne disease.

Worms

You aren't likely to get infested by worms from youicgkns, since most worms that prefer poultry do notdeva
humans. You can, however, accidentally ingest worm gggs! eat without washing your hands after handling
contaminated soil or litter. Such an infestation caus&sof no symptoms and is easy to treat with an apiptepr
anthelmintic.

Toxoplasmosis

Toxoplasma gondprotozoa rarely infect chickens and even more rangédgt humans. Toxoplasmosis results

from eating raw or undercooked meat of infected chickensther animals). Infection usually causes no ill effec
except in people with immunodeficiency disorders andniborn children. One-third of the pregnant women who g
toxoplasmosis during pregnancy pass it to their unlbidren, resulting in serious damage (such as hésd or
retardation), miscarriage, or stillbirth.

The most common symptoms of toxoplasmosis are fatiguwefeleer, and muscle pains. The disease is self-
limiting and usually goes away on its own. Extremelserare serious cases involving vital organs (eyanbor
heart), which may be diagnosed through blood tests aatett with antimalarial and sulfa drugs.

Zoonoses

Many diseases are species specific, meaning they affgcone species, whether it be chickens, humarsyroe
other animal. A few diseases, called "zoonoses Staeed by animals and humans. Some chicken diseaszsiaesl
by zoonotic organisms creatures so flexible that thayacapt to the human species. Don't be too quick testgpu
have a zoonosis unless your chickens have been phsdiagnosed as having the disease.

Chlamydiosis

Humans can contract chlamydiosis, a rare form of megg, by inhaling dust from feathers or dried droppirigs
infected birds. The disease was first recognized in psittdirds (parrots), and so was called "psittacosis" or
"parrot fever." The same disease, when transmitted éfuickens to humans, is sometimes called "ornithosis."

Virulent strains appear in cyclic fashion, but not eveng@mwutbreak causes human illness. The two most likely
causes of chlamydiosis in humans are heavy exposhite @ressing birds, more often turkeys than chickeos (s
lution: wet feathers before plucking), and exposureustyd crowded facilities (improve ventilation and wear a
dust mask and gloves).



The incubation period (time between exposure and firspgymms) is 1 to 2 weeks. Symptoms include loss of
appetite, fever, chills, severe headache, dry carayistipation, muscle stiffness, and sensitivity to light;
sometimes rash, diarrhea, and vomiting. Early symptomgbe easily confused with flu or other forms of
pneumonia. Left untreated, chlamydiosis can be fasple@ally in those over the age of 50, but usually cleprs
after 10 days of antibiotic treatment.

Conjunctivitis

Humans who handle vaccine for Newcastle disease afféar 'om conjunctivitis (eye inflammation) within & t
4 days. Conjunctivitis can also occur in those who larteifected birds and, much less likely, those who sieat
chickens. The virulence of Newcastle disease in chichas$io bearing on whether or not humans become
infected. Symptoms are itchy, red, watery, sometismesdlen eye (usually only one). No treatment is known.
Recovery is spontaneous and complete, usually in 4 daysjay take as long as 3 weeks.

Erysipeloid

Erysipeloid is a bacterial skin infection that invades thraught or other wound on a person who handles or
slaughters infected birds. Infection usually appears wahiareek as an itchy, burning, raised and hardened
purplish-red patch on the hand that may graduatiydarger.

Infection is most likely to occur in butchers, kitchen vesg veterinarians, and artificial inseminators moterof
those handling fish, pork, and turkey than chickernge hfection is self-limiting. Treated with penicillin, it wsly
clears up within 2 to 3 weeks.

Listeriosis

Listeriosis is more common in animals other than chickamd is even rarer in humans. It is, however, life
threatening to senior citizens over the age of 70 anabora children infected through their mother's blood. The
disease spreads to humans who handle or butcheradfieictis or who eat improperly cooked infected meat.

Symptoms range from mild skin irritation, to fevedamuscle aches, to meningitis (inflammation of the brain
covering) or blood poisoning. The most likely resultird&ction in humans, primarily those who process the mea
of infected birds, is conjunctivitis (eye inflammation).

Diagnosis requires blood tests be sure to tell your dgoto suspect listeriosis, or the lab won't think of looking for
Listeria The disease is easily treated with antibiotics.

Meat and Egg Contamination

One of the reasons people raise their own chickens,teeagh doing so costs more than purchasing storehboug
meat and eggs, is due to concerns about pesticide andideeresidues, bacterial contaminants, and antibiotics in
commercial poultry products. Sadly, no one is seriogsfrding the safety of our meat and egg supply. Bven t
physician who oversees the food-borne-diseases bddrich Centers for Disease Control and Prevention, Dr.
James Hughes, has been quoted as saying, "We'veegobst rudimentary surveillance of food-borne diseases
you can imagine." The CDC tracks and reports on fomate illnesses, but does little to control them.

Pesticides and herbicidese used on most feed crops that make up chickiemsaUnless you have a source of so-
called organic rations, your eggs and chicken meatoaiitain no less residue from pesticides and herbitides
commercial meat, which in any case is extremely low.

Antibiotics at low levels, along with growth-promoting hormones, aedwcommercially to make chickens reach
market weights faster and with lower feed costs. Youeeaily avoid antibiotics and hormones in homegrowatme
by not making them part of your management routine grabberving the withdrawal period for any drug you use
for therapeutic purposes.



Bacteriapose the greatest threat among contaminants in poulatyaneggs, especially those that are
commercially produced, since large-scale productioddétself to unsanitary practices. Homegrown meat birgls,
contrast, are usually killed and cleaned individually,ranged under a running faucet (rather than in a vat of
rapidly contaminated water), and are refrigerated promgthilarly, homegrown eggs are exposed to fewer
sources of contamination. Nonetheless, remaining asfdhe dangers of bacterial contamination is the first step
toward avoiding them.

Food-Borne Bacteria

If meat or eggs are held at room temperature for tog, lamy bacteria present will proliferate. Some multiply
more rapidly than others. Since there's no way to tell vehethnot bacteria are present, you can't go wronguf y
always handle meat and eggs as if they are contaminated.

In a healthy adult, bacterial food poisoning is usually litilere than an annoyance. In the very young, thd,ame
someone with a weakened immune system, however riashéb®d poisoning can be serious or even fatal. Géne
symptoms are loss of appetite, nausea, vomiting, almddriamps, and diarrhea that comes on suddenly. Iy man
cases, illness strikes a group of people who have shaseedted meal.

CHART 14-2
Food-Borne Bacteria

Infective Toxic
Campylobacter jejuni
Clostridium botulinum
C. perfringens
Escherichia coli
Salmonella enteritidis
Staphyloccus aureus

X X
X XX XX

Most cases are resolved with bed rest and plenty okfl&dr most people, the most serious consequencssisfo
body fluids and salts (electrolytes). Since symptoms relgetimd flu, most cases go untreated and end in
spontaneous recovery. Unless the iliness is complitatedher factors, antibiotics may be of little hetglamay
actually make matters worse.

The most common causes of bacterial food poisoningCamapylobacter, E. cqliand Salmonella Some
foodborne bacteria are infective they cause disease lagliny the intestine wall. Others produce toxins that
inhibit nutrient absorption. Some work both ways.

Egg Sanitation

A freshly laid egg is warm and moist, and therefore atttatseria and molds that exist in the poultry
environment. After leaving a hen's warm body, theisggediately starts to cool. As its contents contract, a
vacuum is created that can draw bacteria and molds thtbed,000-plus pores in the shell, potentially causiog e
spoilage and human illness.

Eggs produced at home in a clean environment, collefted and promptly placed under refrigeration (after
cracked or seriously soiled eggs are discardedlyrpose a health problem. Eggs that are slightly soildddart
or dried droppings should be dry cleaned with fine papdr. Improperly washing them can do more harm tha
good.



Eggs produced in a not-so-clean environment and ttesened for market may need to be washed. Market eg
are often subjected to storage temperatures that arertityggn desirable (causing bacteria and mold on ték teh
multiply) and to repeated warming and cooling (drawing nmaicroorganisms through the shell each time).

If you wash eggs, use water that is 20°F (11°C) wathen the eggs are, otherwise vacuum action may draw

microorganisms through the shell or tiny cracks mayehbgvin the shell that expose eggs to invasion by bacteria
and molds. Wash eggs with detergent (not soap) to resal, Rinse them in water of the same temperatutieeas
wash water, adding a sanitizer to reduce the numbmararborganisms on the shell (the sanitizer won't elimiakte
bacteria and mold). If you wash a large number of ,eglgange the wash and rinse solution often, since both
rapidly become contaminated.

Sanitizers that will not introduce off odors, colors, ordi@vinclude chlorine solution (such as Clorox bleachd) an
guaternary ammonium compounds or "quats," used aatbef 100 to 200 parts per million. Don't get caraecy
and combine chlorine and a quat, or they'll counteizatt ether.

Dry eggs thoroughly before placing them in cartons,esimet shells more readily pick up bacteria.
Salmonellosis

Salmonella bacteria can be found almost everywherewonld have a hard time finding meat, eggs, or any other
food that did not harbor one of the 2,200 salmonel&arstr An estimated 3 to 4 million cases of salmonellosis
occur each year. No one knows the exact number, sotcal cases are reported. Only about 5 percent casdls can
be traced to chickens.

Over 150 different salmonella strains that produce paratgiphfections in chickens cause serious illness in
humans. In the 1960s, outbreaks of salmonella poigdnoam bacteria in eggs resulted in institution of the Egg
Products Inspection Act in the United States. Among othegshithe Act removed sub-standard non-Grade A
(cracked or "check") eggs from the marketplace. Foma, fewer incidence of salmonellosis in humans were
reported.

Since the 1960s, however, an especially virulent, atithiesistant strain 08. enteritidishas appeared in
commercial poultry flocks, and incidents of salmonells@oing have doubled.

Until a few years ago, experts believed thaenteritidianfected an egg through the shell, after the egglardsand
that frequent egg collection and disinfection wouldimize contamination. In the 1980s, a new outbreak of
salmonellosis in the Northeast led to the discovésabmonella bacteria in hens' ovaries, infecting eggsreehey
were laid. The bacteria have since spread to regions edts&dNortheast and are becoming antibiotic

resistant, possibly due to drug overuse by commeuoialucers.

An infected hen won't always lay salmonella-contaminatgs,eand a hen that usually lays normal eggs may
occasionally produce a contaminated egg. According tGémers for Disease Control, only about 1 in 5,000 to
10,000 eggs is contaminated. The problem is compouhdaastver, when one contaminated egg is added to a
recipe along with several good eggs, or foods areedeéhat contain raw eggs. The concentration of bacteria
increases when egg-rich foods quiche, homemade eggrmogyonnaise, custard pie, hollandaise and bernaise
sauce, and the like are held at room temperatureetifey are served.

Despite all the press coverage of salmonella poisormkpgres claim your chance of getting salmonellosis from
eggs is only about 1 in 2 million. In a healthy persans@ning requires eating a large number of bacteria. Most
cases occur not in homes but in restaurants, sghuaadpitals, and other institutions where fresh eggs roblgen
cooked long enough or may sit on a counter too longyalpany bacteria present to rapidly multiply. Most of the
500 deaths per year occur in nursing homes.



Salmonella bacteria, when present, are concentratedaggsmyolk, since the white has antibacterial properties
They may also be present in undercooked meat. Althsalghonella poisoning from eating chicken gets a lot of
publicity, rare beef is a more common cause, sincg people cook their chicken thoroughly. Chicken is
thoroughly cooked at 180°F (82°C); salmonella bactamakilled at any temperature above 142°F (61°C).

CHART 14-3

Bacterial Food Poisoning Quick-Check

Bacteria Incubation Symptoms Duration
Campylobacter jejuni 2-5 days cramps 2-7 days
diarrhea
fever
headache

Clostridium botulinum 18-36 hours difficulty: fatal
breathing without
seeing care
speaking
swallowing
constipation
no fever

C. perfringens 8-24 hours diarrhea 24 hours
gas pains
no fever

Escherichia coli 3-4 days cramps 1-8 days
watery or bloody diarrhea
no or low fever

Salmonellaspp. 12-72 hours diarrhea 2-7 days
fever
vomiting

Staphylococcus aureus 2-8 hours diarrhea 3-6 hours
vomiting
headache
fever

Many people who have salmonellosis never know it, bielgeinstead that they have an upset stomach or a mild
case of flu. The illness usually runs its courseweak or less. Symptoms begin 12 to 72 hours after eating
contaminated food, which tastes and smells normal. Synsptwiude nausea, fever, abdominal cramps, and
diarrhea.

A serious infection can spread from the intestinesadtbodstream and other body sites, causing death, dpecia
among: infants, the elderly, anyone with an impaired imnsystem, a patient undergoing treatment with
antibiotics (which remove beneficial bacteria from thestines, clearing the way for disease-causing bactana),
ulcer patient taking antacids (which reduce bacteria-killikaghach acids).



Most infections are relatively mild and most peoploker without treatment, as long as they avoid dehydragon
drinking lots of fluids. Hospitalization and antibiotic the&nt are needed if symptoms persist or the diarrhexéses
and/or accompanied by high fever, weakness, or dig@ation.

Campylobacteriosis

Although campylobacteriosis gets less press than salmaseitas the world's leading food-borne pathogen, thetmo
common cause of diarrheal illness in humans, and ofiggo@oncern to chicken keepers because of its

prevalence in commercially produced poultry. Of thredtspecies that cause human dise2ampylobacter jejuni
which causes campylobacteriosis in chickens has beeirfiei@niore than 90 percent of the time.

Campylobacteriosis is an occupational hazard in poutbggssing plants. Humans become infected by handling
infected birds or by eating undercooked infected poultiglike salmonellosis, campylobacteriosis does not infect
humans through raw or undercooked eggs.)

The bacteria produce a toxin that irritates the lininghef intestine, causing abdominal pain and watery, sonmetin
bloody diarrhea, occasionally accompanied by a fevegimg from 100° to 104°F (38-40°C). Campylobacteriasis
be prevented by observing the same precautions thatnpsatenonellosis, as outlined on page 242.

Clostridium Poisoning
Clostridium perfringenss called the "buffet germ" because it proliferates ardtes toxins in slowly cooling

foods and in foods kept at low holding temperaturesuepitat by keeping cooked meat and eggs at 140°F (6&°By
cooling them quickly to less than 40°F (5°C). When gook for a crowd, divide large amounts of food to dpmmling.
Separate chicken from gravy or stuffing before youestioem in the refrigerator.

Most strains o€C. perfringenscause a mild, self-limiting iliness, but some can bmgstto fatal. See a doctor if you
experience cramps, severe diarrhea, and bloatsg ga

Cooking Poultry
Follow these precautions whenever you handle ponregt and eggs.
Handling Poultry

When you butcher chickens, avoid feather and fecalacaingtion; rinse meat thoroughly in clear
water.

Thaw frozen poultry thoroughly before cooking it.

Thaw raw meat in the refrigerator (or in a plastic badeurcold running water), never on the
counter top.

Wash hands, knife, cutting board, and other utendds ebntact with raw meat.

Sanitize counters by wiping them with 2 teaspoons of ctddoleach in a quart of warm water.
Wipe counters with either paper towels or a dish clotehed in soap and chlorine bleach after
each use.

Don't let cooked meat (such as chicken barbecue) aotmecontact with raw meat or the plate it
was carried on.

Before storing cooked meat, cool it quickly to slow thdtiplication of bacteria.



Cooking Poultry

Heat poultry meat to 185°F (85°C).

Reheat leftovers to 165°F (74°C).

Cook casseroles and other combination foods to 16D2FCY.
Barbecue until no red shows at the joints.

Hold cooked poultry above 140°F (60°C) for no longantR hours.

Handling Eggs

Collect eggs often and refrigerate them promptly.

Don't use cracked or dirty eggs.

Wash hands and utensils after contact with raw eggs.

Don't serve foods containing uncooked eggs.

Don't hold foods prepared with raw or undercookegseg@t room temperature.
Promptly refrigerate leftovers.

Cooking Eggs

Heat eggs and egg-rich foods to 160°F (71°C).
Poach eggs for 5 minutes in boiling water. Boll
eggs in shells for 7 minutes.
Fry eggs (in an electric frying pan set at 250°F, ©)14s follows:
Scrambled, 1 minute;
Sunnyside up, uncovered, 7 minutes;
Sunnyside, covered or basted, 4 minutes;
Over easy, 3 minutes one side, then 2 minutes.
Hold cooked eggs between 40° and 140°F (5-60°Q)ddonger than 2 hours.

When in DoubtCall the toll-free USDA meat and poultry hotline:
1-800-535-4555

Clostridium botulinumis usually associated with improperly canned low-&midls. Home-canned vegetables are
the most common source, but unconfirmed reports imapkcated canned chicken meat. Botulinum-laden food
may or may not appear cloudy, contents may swell cajeiago crack or lids to become loose. Do not use a
canned food that smells improper or that sprays detwyou open the container. Never test suspect foods b
tasting them. Cook home-canned chicken to 176°F (8@t least 30 minutes the toxin is readily destroyed b
heat.

The botulinumtoxin affects the nervous system, causing double visilomred speech, and difficulty breathing anc
swallowing. Symptoms may occur any time from 4 hour8 ways after eating poisoned food, but usually appe
within 18 to 36 hours. Botulism affects everyone whareh a poisoned meal. If you suspect botulism poispgigty
immediate medical attention. Nerve damage is irreversilbhtreated botulism poisoning can cause death due
paralysis of the respiratory system.

Colitis

E. coli from poultry droppings may contaminate meat duringhmriog, although avian strains are not a significant
cause of infection in humans. Of the 3 percent of cormialaneat contaminated with. coli, beef is more likely than
chicken to carry it. Coliform bacteria invade the intestiuadl and also produce toxins, causing severe cram@s
watery diarrhea that soon turns bloody. Prevention aathient is the same as for salmonellosis.



Staphylococcal Food Poisoning

Staphylococcus aureusacteria are present wherever there are chickens. Abqércent of the strains generate
toxins that cause food poisoning in mishandled poulegtrSymptoms are nausea, vomiting, cramps, diarrhda, a
sometimes headache, fever, and prostration. Recovesyaly spontaneous and occurs in about a day. Tipica
several people get ill after sharing a meal together. Stagibria can't be destroyed by heat, making sanitary
butchering especially important.

Humans can potentially get a superficial staph infectiompetigo) while treating chickens for bumblefoot or an
infected breast blister. Although there has never beamaen case of a chicken infecting a person, weariplast
gloves during treatment and thoroughly wash your haftdsvard.

15- Diseases and Disorders

This alphabetic listing is designed to serve asiiglgreference to the most critical information umding

common diseases and disorders. The informatiorg@nized and cross-referenced for easy retrievalesis
otherwise noted, cross references are found withisixchapter. Following are explanations of theeggdries used in
each disease and disorder entry

Sample Listing
Common Name

ALSO CALLED alternative names, scientific names (fag thenefit of specialists and readers who consult
technical works), and names no longer in vogue (fateesawho peruse old poultry books)

INCIDENCE how common the disease is and the geogragiga in which it is likely to be found
SYSTEM/ORGAN AFFECTED primary body part or system tlsedse affects

INCUBATION PERIOD amount of time from exposure to thmstfsign of infection (helps diagnose the disease
based on past contacts or identify the source of infectice the disease has been diagnosed)

PROGRESSION how hard the disease hits a flock, how fapteads, and whether it is acute (short-term, ending i
recovery or death) or chronic (long-term)

SYMPTOMS most likely symptoms or combinations of symptasig;e no two cases are ever exactly alike, not all
symptoms will always appear; age groups are approxinsabnly

PERCENTAGE AFFECTED proportion of an affected flock l§kéo be involved
MORTALITY percentage of affected birds likely to dieifin the disease

POSTMORTEM FINDINGS changes that occur within a disgdsed's body (for details on postmortem
examination, see chapter 10)

RESEMBLES diseases with similar symptoms and, wherilgeskow to tell them apart

DIAGNOSIS best way to identify the disease through a coatioim of flock history, symptoms, and postmortem
findings; some diseases are so similar to others that tabptasts are required for a positive diagnosis, some c
only be identified by laboratory tests (for diagnostic guidslirsee chapter 9)

CAUSE primary cause of the disease (for informatiothencauses of infectious diseases, see chapter 7)



TRANSMISSION how the disease spreads
PREVENTION steps for preventing the disease (for inféilonaon immunity, see chapter 12)
TREATMENT approaches toward dealing with the disea®esnformation on therapy, see chapter 11)

HUMAN HEALTH RISK any potential risk this disease po$es humans (additional information can be found in
chapter 14)

A

A-avitaminosis. See Roup (nutritional)

Acariasis.See'Mites," page 67

Acute Death Syndrom&eeSudden Death Syndrome

Acute Heart FailureSeeSudden Death Syndrome

Adenoviral InfectionSeelnfectious Anemia

AE. SeeEpidemic Tremor

Aflatoxicosis

ALSO CALLED aspergillus toxicosis, x disease

INCIDENCE rare but increasingly more common worldwide
SYSTEM/ORGAN AFFECTED entire body

INCUBATION PERIOD up to 2 weeks, depending on amoaintoxin ingested
PROGRESSION usually acute, sometimes chronic

SYMPTOMS in incubated eggs from poisoned hens: embryih dieging first week

in young birds: loss of appetite, slow growth, weaknegseased susceptibility to bruising and heat stress,
sudden death

in hens: reduced egg production, smaller eggs withedsed hatchability, increased susceptibility to infectior
(especially cecal coccidiosis and Marek's disease)

in cocks: weight loss, reduced fertility

PERCENTAGE AFFECTED 100 percent of those consumioigtasninated feed
MORTALITY none in adult chickens

POSTMORTEM FINDINGS none or light-colored muscles; somesirawollen kidneys and enlarged liver with
pale yellowish areas that are white at the center

RESEMBLES fatty liver syndrome, lymphoid leukosis; itfees anemia, except that infectious anemia affects
only growing birds

DIAGNOSIS difficult: symptoms, feed analysis, microscopiaraination of liver tissue



CAUSE toxins produced b&spergillus flavus, A. parasiticuandPenicillium puberulummold in litter and in
corn and other grain (especially grain that's insect gathalrought stressed, or broken into pieces); increases
susceptibility to infectious diseases and often foun@mlznation with infectious anemia and/or fatty liver
syndrome

TRANSMISSION eating moldy grain

PREVENTION avoid moldy grain; use only fresh feed (mashmercial feeds contain mold inhibitors); store feed i
plastic bin (metal sweats) in cool, dry place

TREATMENT remove and deeply bury moldy grain; minimizeess$; boost dietary energy and protein and offer
vitamin supplement until recovery

HUMAN HEALTH RISK aflatoxin (a poison and a carcinogényapidly excreted in droppings so there is little
danger of residue in meat; residue may appear in poleggs up to 10 days after contaminated rations are
withdrawn; humans may get food poisoning from eatnaddy grain

Al. Seelnfluenza
Airsacculitis.SeeAir-Sac Disease
AIr-Sac Disease

ALSO CALLED airsacculitis, air-sac infection, air-sac syorde (one form of colibacillosis and/or
mycoplasmosis)

INCIDENCE common worldwide
SYSTEM/ORGAN AFFECTED respiratory
INCUBATION PERIOD 6 to 21 days
PROGRESSION acute to chronic

SYMPTOMS in young birds, 5 to 12 weeks old (most commértly 9 weeks old): coughing, rattling, nasal
discharge, breathing difficulty, loss of appetite, rap@ght loss, standing around with eyes closed, stunteutigr

PERCENTAGE AFFECTED 100 percent
MORTALITY up to 30 percent

POSTMORTEM FINDINGS thick mucus in nasal passagesthraht; cloudy air sacs containing cheesy material
transparent film covering liver and heart

RESEMBLES chronic respiratory disease, except that CRigtafolder birds and is usually milder
DIAGNOSIS flock history, symptoms, postmortem findingsifaoned by laboratory identification of bacteria

CAUSE Escherichia coliand Mycoplasma gallisepticurfsometimesV. synoviag bacteria; often occurs in
combination with or following vaccination for chronic pggtory disease, infectious bronchitis, infectious
laryngotracheitis, Newcastle

TRANSMISSION contact with infected or carrier birds; inhglcontaminated dust or respiratory droplets; sprea
from breeders to chicks through hatching eggs

PREVENTION avoid dusty litter; provide good ventilatiaoid chilling and other forms of stress; buy
mycoplasma-free birds



TREATMENT keep birds warm and well fed with high proteations and a vitamin E supplement; treatment with
antibiotics such as tylosin (trade name Tylan) or eryiyn (trade name Gallimycin) is effectitfestarted earland
bacteria are identified so ineffective drugs can bedmdhiotherwise results may be variable and

disappointing; survivors continue to carry and trandmigallisepticum

HUMAN HEALTH RISK none known

Algae Poisoning

INCIDENCE West and Midwest, rare in chickens

SYSTEM/ORGAN AFFECTED nervous system or liver and otinégrnal organs
INCUBATION PERIOD minutes

PROGRESSION acute

SYMPTOMS in all ages: weakness, staggering, collapse,utiaus, lying on breast with legs extended toward
rear, neck extended and curved backward until heaoisdimuches back, paralysis, rapid death

PERCENTAGE AFFECTED 100 percent of those drinkingdaxater

MORTALITY 100 percent

POSTMORTEM FINDINGS swollen liver
RESEMBLES botulism
DIAGNOSIS identification of toxins in water (turns dagteen, bluish green, or brownish green)

CAUSE two different kinds of toxins in "bloom" or "walbdwom™ produced by blue green algae (cyanobacteria)
growing in shallow inland lakes, ponds, or sloughs arrw (72-80°F, 22-27°C), dry, low-wind days of summer
and fall

TRANSMISSION drinking surface water containing concentrspeths

PREVENTION keep chickens away from shallow inland watpply % pound (12 ounces) copper sulfate
(powdered bluestone) per acre of water as bloomisifgy, repeat every 2 to 3 weeks throughout bloomoseas

TREATMENT restrict birds' activity; offer vitamin-electrolytegplement

HUMAN HEALTH RISK none

Ammonia BlindnessSeeConjunctivitis

Anaphylactic ShockSee"Antibiotic Reactions,” page 190.

Aplastic AnemiaSeelnfectious Anemia

Arizona Infection. See Arizonosis

Arizonosis

ALSO CALLED avian arizonosis, AA, Arizona infection, npaolon (one form of salmonellosis)

INCIDENCE worldwide but rare in chickens



SYSTEM/ORGAN AFFECTED digestive
INCUBATION PERIOD 5 days
PROGRESSION acute in chicks, chronic in mature birds

SYMPTOMS in chicks up to 3 weeks old: droopiness, clasgzs, diarrhea with vent pasting, weakness, twisted
neck, resting on hocks, difficulty walking, leg paray$lindness; sometimes trembling

PERCENTAGE AFFECTED 100 percent
MORTALITY up to 50 percent, starting at 1 week of age

POSTMORTEM FINDINGS retained yolk sac; yellowish, mottlsdjollen liver; discolored heart; ceca or
abdominal cavity filled with cheesy material

RESEMBLES paratyphoid; nervous symptoms resemble thodewtastle and other nerve diseases
DIAGNOSIS laboratory identification of bacteria

CAUSE Salmonella arizonadacteria that persist in the environment for months diedtaurkey poults more
often than chicks

TRANSMISSION contaminated droppings in soil, litter, feedwater; contaminated feathers, dust, hatchery fluff;
spread from infected breeders to chicks through hajaags (eggs can blow up during incubation, further
spreading bacteria); spread by infected eggs and dhiaksubator and brooder; spread on dirty equipment shéett
of insects and rodents, droppings of infected reptdspécially lizards), rodents, and other animals
PREVENTION keep breeders on wire flooring; collect hatcleiggs often; hatch only eggs fr@narizonadree
breeders; hatch only clean eggs; clean and disinfadb@tor and brooder after each hatch; in chicks, minimize
chilling, overheating, parasitism, withholding of water odfdeep water free of droppings; control reptiles,
rodents, cockroaches, beetles, fleas, and flies

TREATMENT none effective, survivors are carriers

HUMAN HEALTH RISK diarrhea may result from lack of station after handling infected chicks
Arthritis, StaphylococcicSeeStaphylococcic Arthritis

Arthritis/synovitis. See Staphylococcic Arthritis

Arthritis, Viral. SeeViral Arthritis

Ascaridiasis.See "Large Roundworm,” page 83

Ascites.SeeBroiler Ascites

Asiatic Newcastle Diseas&ee Newcastle Disease (exotic)

Aspergillosis (Acute)

ALSO CALLED Aspergillusinfection, brooder pneumonia, mycotic pneumonia, preuycosis, pulmonary
aspergillosis

INCIDENCE worldwide but rare
SYSTEM/ORGAN AFFECTED respiratory; sometimes liver lwain
INCUBATION PERIOD up to 2 weeks



PROGRESSION acute
SYMPTOMS in hatching eggs: green appearance wheneazhndl

in chicks, usually under 3 weeks of age: gaspingpsiess, swollen eyes, yellow cheesy material in eyebss
appetite; sometimes nasal discharge, diarrhea, twistgld paralysis; convulsions, death

PERCENTAGE AFFECTED high
MORTALITY up to 10 percent
POSTMORTEM FINDINGS grayish yellow lungs

RESEMBLES dactylariosis; infectious bronchitis, infectiougrgotracheitis, and Newcastle, except that acute
aspergillosis seldom infects chicks over 40 days old

DIAGNOSIS flock history, symptoms, postmortem findings

CAUSE spores oAspergillus fumigatusungus and other molds commonly found in the poultryirenment that
multiply readily at normal incubation temperature anohiality

TRANSMISSION through the shells of hatching eggs, spré&adiscubator if infected eggs break; inhaled from
contaminated air, feed, or brooder litter

PREVENTION do not hatch eggs with cracked or poorishigloroughly clean and disinfect incubator and
brooder between hatches; clean and disinfect feeddrsvaterers daily; avoid stress, moldy litter, moldy feed,
dusty conditions

TREATMENT none, cull (try thiabendazole at the ratd @img/lb or 22 mg/kg every 12 hours); prevent
reinfection by replacing litter and disinfecting inctdyaand brooder with copper sulfate (powdered bluestone)

HUMAN HEALTH RISK the same fungus that affects chicka effect a human with reduced resistance;
see"Aspergillosis," page 231

Aspergillosis (Chronic)

ALSO CALLED Aspergillusinfection, mycotic pneumonia, pneumomycosis, pulmonargrggdosis
Incidence worldwide but rare

System/Organ Affected respiratory; sometimes liver m@inb

INCUBATION PERIOD 2 weeks or more

PROGRESSION chronic

SYMPTOMS in mature birds: gasping, coughing, bluish comoés bf appetite, rapid weight loss
PERCENTAGE AFFECTED few at a time

MORTALITY few (higher in confined than in free-range@ds; highest after birds have been handled, especiall
carried by legs)

POSTMORTEM FINDINGS numerous small, yellowish or creamtered pearl-shaped cheesy nodules in lungs
(nodules turn green and furry in advanced stagesylaito/ellow, dished-out nodules attached to air sachest and
abdomen

RESEMBLES infectious bronchitis, infectious laryngotrachesisd Newcastle, except that aspergillosis usually
does not cause gurgling, rattling, or other respiyatounds



DIAGNOSIS flock history, symptoms, postmortem findings

CAUSE spores aoAspergillus fumigatufungus and other molds found in the environment gi@lltry, especially in
areas surrounding feeders and waterers (appearrelee gnd can easily be seen while growing); infects

confined flocks (especially in winter) where stress is highrition is poor, immunity has been reduced by another
disease, and/or exposure is heavy from seriouslghyntitter or grain

TRANSMISSION inhaled from contaminated air, feed, or ljitarticularly where temperature and humidity are
high

PREVENTION avoid alternating conditions of wet (when fumgltiply) and dry (when fungi spread by blowing in
dust); avoid stress, damp or moldy litter, moldy feedtyluonditions; periodically move feeders and waterers o
place them on platforms; spray litter with copper sulfate ¢@yed bluestone); control humidity and dust by
providing good ventilation (opened windows work betiten fans)

TREATMENT none, cull; control spread of disease byirglél> teaspoon copper sulfate (powdered bluestare) p
gallon of drinking water served in a non-metal waterebfdays; prevent reinfection by cleaning facilities,
disinfecting with copper sulfate solution (% teaspoongadion of water), and replacing litter

HUMAN HEALTH RISK the same fungus that affects chickeas affect humans with reduced resistance; see
"Aspergillosis,” page 231

Aspergillus Infection. See Aspergillosis (acute); Aspergillosis (chronic)
AspergillusToxicosis.SeeAflatoxicosis

Avian Arizonosis.SeeArizonosis

Avian ChlamydiosisSeeChlamydiosis

Avian CholeraSeeCholera (acute), Cholera (chronic)

Avian DiphtheriaSeelnfectious Laryngotracheitis

Avian DistemperSeeNewcastle Disease

Avian EncephalomyelitisSSeeEpidemic Tremor

Avian Hemorrhagic Septicemi8eeCholera (acute)

Avian Infectious BronchitisSeelnfectious Bronchitis

Avian InfluenzaSeelnfluenza

Avian LeukosisSeelLymphoid Leukosis, Marek's Disease, Osteopetrosis

Avian Malaria.SeeMalaria

Avian Malignant EdemaSee Necrotic Dermatitis

Avian MonocytosisSeeBluecomb

Avian PasteurellosisSee Cholera (acute), Cholera (chronic)
Avian PlasmodiaSeeMalaria

Avian Pox. See Pox (dry), Pox (wet)



Avian TuberculosisSeeTuberculosis
Avian Vibrionic Hepatitis. See Campylobacteriosis

B

Bacillary White DiarrheaSeePullorum

Big Liver Disease.See Lymphoid Leukosis

Blackhead

ALSO CALLED histomoniasis, infectious enterohepatitis
INCIDENCE throughout North American but rare in chicken
SYSTEM/ORGAN AFFECTED ceca and liver
INCUBATION PERIOD 7 to 12 days

PROGRESSION acute or chronic

SYMPTOMS in young birds 4 to 6 weeks old: no symptoms oominess, drowsiness, weakness, ruffled feather
increased thirst, loss of appetite, weight loss, dark&es] sometimes bloody cecal discharge

PERCENTAGE AFFECTED 25 to 50 percent
MORTALITY limited to exceeding 30 percent, peaks at lysdaubsides by 28th day

POSTMORTEM FINDINGS thickened ceca filled with grayis#low cheesy, sometimes blood-tinged, material
adhering to the lining; sometimes liver mottled with circutéshed-out spots, dark at the center and grayish white o
yellowish green at the rim (differing from spots dadeukosis, mycosis, trichomoniasis, and tuberculosis,

which are raised and yellowish gray)

RESEMBLES cecal coccidiosis, salmonellosis

DIAGNOSIS symptoms, postmortem findings (spots on livia)oratory identification of protozoa required when
postmortem findings are insignificant

CAUSE Histomonas meleagridiprotozoan present wherever poultry occur except wbeitas dry, loose, and
sandy; free-living forms do not live long, but may suevior years in cecal worm eggs; tends to affect turkeys
more often than chickens

TRANSMISSION eating droppings from infected chickens, easthvg containing infective cecal worm eggs, or
protozoa attached to flies, sowbugs, grasshoppersckets; carried by cecal wormdéterakis gallinaruny spread
by wild birds

PREVENTION easy, with good management and sanitation; wegoiarly against cecal worms; place feeders and
waterers on wire platforms; low-level drugs in feed mathieeonly preventive in contaminated housing (due to
longevity of infectious cecal worm eggs, range rotatibfiee-ranged flocks is ineffective)

TREATMENT none effective; recovered birds are casrier

HUMAN HEALTH RISK none known



Bluecomb

ALSO CALLED avian monocytosis, the greens, mud fevenw wheat disease, nonspecific infectious enteritis,
pullet disease, summer disease, X disease

INCIDENCE rare in chickens
SYSTEM/ORGAN AFFECTED digestive
INCUBATION PERIOD unknown
PROGRESSION spreads extremely slowly

SYMPTOMS in pullets approaching maturity: depression, himgchp, loss of appetite, weight loss, distended
sour-smelling crop, bluish comb, greenish watery or pgaastlysmelling diarrhea, dehydration, sunken eyes,
shriveled shanks, cold-feeling body

PERCENTAGE AFFECTED low
MORTALITY up to 50 percent

POSTMORTEM FINDINGS white streaks in breast muscles;esones yolk in abdominal cavity, mucus-filled
intestines, dark liver, swollen kidneys

RESEMBLES any acute septicemia
DIAGNOSIS difficult

CAUSE unknown (chickens are resistant to the coronawinat causes bluecomb in turkeys), possibly a virus
combined with stress induced by hot or rainy weathek, ¢darinking water, lack of shade, or change in feed,;
sometimes follows the feeding of immature oat or wigeains

TRANSMISSION unknown
PREVENTION practice good sanitation; breed for resttan

TREATMENT none known, cull; affected birds may respa@adnolasses flush (see page 192) or ¥z teaspoon
copper sulfate (powdered bluestone) per gallon okdrg water served in a non-metal waterer for 2 days

HUMAN HEALTH RISK none known

Botulism

ALSO CALLED food poisoning, limberneck, toxicoinfectiod/estern duck sickness

INCIDENCE rare

SYSTEM/ORGAN AFFECTED nerves

INCUBATION PERIOD high dose of toxin produces symptowithin hours, low dose takes up to 2 days
PROGRESSION acute

SYMPTOMS in birds of all ages: sudden death or leg wes& and drowsiness followed by progressive flaccid
(not rigid) paralysis of legs, wings, and neck, difficidtyallowing, ruffled, loose feathers (raised hackles on
cocks), lying on side with outstretched neck and @gesly closed; sometimes trembling, diarrhea; comadmath due
to heart and/or respiratory paralysis



PERCENTAGE AFFECTED depends on how many eat tha toxi
MORTALITY usually less than 100 percent, dependingorount of toxin consumed

POSTMORTEM FINDINGS none obvious; sometimes mouth fills wmticus and dirt, or crop and intestines
contain suspicious organic matter or maggots

RESEMBLES castor-bean poisoning (see page 142); éickysis (see "Soft Ticks," page 73); lameness caused|th
botulism resembles Marek's disease (pseudo-botulisn),fexcept that in pseudmstulism birds recover quickly, usua
within 24 hours

DIAGNOSIS flock history (birds ate rotted organic mattegmptoms (progressive flaccid paralysis, loose
feathers, mucus and dirt in mouth), absence of postmditelings, laboratory identification of bacteria (if
Marek's disease or castor-bean poisoning is suspected)

CAUSE Clostridium botulinum soil-borne bacteria commonly found in the poultryissnment that produce
toxins when they multiply in warm, moist, decaying vegktar animal matter (including dead chickens)

TRANSMISSION consuming decayed organic matter, maggetdirfg on rotting animal tissue, or beetles (in
litter) that contain toxin; drinking water containing cantaated organic matter

PREVENTION do not feed spoiled food to chickens; burnemplly bury dead rodents, chickens, or other animal
carcasses, and rotting, solid vegetables such aagadcontrol flies; acidify soil with ammonium sulfate
fertilizer; avoid wet spots in litter; keep birds away frorarshy or swampy areas where vegetation rots inrwate
keep chickens from scratching in compost piles; imaeifiock with type C toxoid

TREATMENT remove source of poisoning from yard; mowe bo cool environment; squirt cool water into crop
twice daily; flush with molasses or Epsom salts (seeshds,” page 192); inject intravenously with antitoxin
(expensive, if available); remove contaminated litter @isthfect with calcium hypochlorite or iodine-based
disinfectant

HUMAN HEALTH RISK humans are poisoned by toxin A, B,dhd F; chickens are poisoned by type C, rarely
by types A and E; chickens and humans can be poidpntéte same contaminated food or water; reports of
human poisoning from eating contaminated chicken meatreo@nfirmed (see "Clostridium Poisoning,” page 241)

Breast Blister

ALSO CALLED keel cyst, keel bursitis, sternal bursitis
INCIDENCE common

SYSTEM/ORGAN AFFECTED keel

PROGRESSION chronic

SYMPTOMS in growing or mature cocks, particularly of thevhebreeds: large blister on keel that eventually
becomes a callus or thick scar

PERCENTAGE AFFECTED up to 10 percent
MORTALITY low

RESEMBLES infectious synovitis, except an uninfectadtd is filled with clear or bloody fluid, an infected
blister contains creamy or cheesy material

DIAGNOSIS flock history (breed and sex), symptoms



CAUSE irritation and inflammation due to pressure ofbtéone against roost or wire floor

TRANSMISSION not contagious; occurs in birds with weagjsl or with poor feather development offering no
breast protection; most likely where floor is wire, rodstge sharp corners, or litter is wet or hard-packed

1T
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Breast blister

PREVENTION wrap roosts in something soft to cushion tieast bone or do not provide a roost for cocks

TREATMENT open and drain blister, clean with iodinedgpack with Neosporin; antibiotic treatment in drinking
water or by injection may be necessary if blister bee®infected witiMycoplasma synovia@gnfectious synovitis) or
Staphylococcus aureysecrotic dermatitis)

HUMAN HEALTH RISK none, as long as blister is not irtfet

Broiler Ascites

ALSO CALLED ascites with right ventral failure, ARVF, ¢rsy, water belly
INCIDENCE common worldwide, especially in winter aglhnialtitudes
SYSTEM/ORGAN AFFECTED heart

INCUBATION PERIOD unknown

PROGRESSION acute

SYMPTOMS in male broilers 4 to 7 weeks old: ruffled feathsl®w growth, reluctance to move; sometimes
sudden death

PERCENTAGE AFFECTED low
MORTALITY up to 30 percent

POSTMORTEM FINDINGS dark red muscles; thick, straw-calditeid in abdominal cavity; liver swollen,
discolored, and sometimes mottled or pimpled (earlye$tagsmall and pale with rounded edges (later stage);
bloody lungs; distended right side of heart

RESEMBLES salt poisoning (see page 31)
DIAGNOSIS symptoms, postmortem findings



CAUSE unknown, may be due to genetically inadequatgregsry system failing to draw in enough oxygen; may b
nutritionally related (e.g., excess salt in rations); inlgdwatched chicks, may be caused by putting chicks intodero
too soon after using volatile disinfectant

TRANSMISSION unknown

PREVENTION none known; may help to provide good aitudation and avoid ammonia fumes

TREATMENT none known

HUMAN HEALTH RISK none known

Broiler Runting SyndromeSee Infectious Stunting Syndrome
Bronchitis.Seelnfectious Bronchitis

Brooder PneumoniaSee Aspergillosis (acute); Aspergillosis (chronic)
Bumblefoot

ALSO CALLED staphylococcosis, plantar pododermatitis
INCIDENCE common

SYSTEM/ORGAN AFFECTED foot pad

PROGRESSION chronic

SYMPTOMS in maturing birds, especially in males of heawels: lameness, reluctance to walk, inflamed foot
(one or both), hot, hard, swollen, or pus-filled abs@rslark black scab on bottom of foot, resting otklp
sometimes sores appear on hocks and bottoms of toes

PERCENTAGE AFFECTED 1 to 2 percent
MORTALITY usually low; up to 50 percent if untreated

POSTMORTEM FINDINGS pus or cheesy material in foot pathetomes hock joints filled with grayish white
fluid

DIAGNOSIS symptoms (abscess in foot pad)
CAUSE Staphylococcus aurelmacteria, present wherever there are chickens

TRANSMISSION contaminated hatching eggs; bacteria entetghoough injury caused by splinters, sharp
roosts, jumping from roost on to hard or rocky grouraysing on wire, irritation due to improper litter
management

PREVENTION practice good sanitation; provide deep litter that does not pack; avoid high perches; roufd of
edges of perch and sand off splinters; feed vitamipleapent (especially vitamin A); do not breed susceptible
chickens to avoid getting more of the same

TREATMENT difficult to cure; inject swollen area with Y2 penicillin/streptomycin (Combiotic); if abscess is
large, wash foot, cut open abscess, squeeze out ateresyinse well with hydrogen peroxide, pack with
Neosporin, wrap foot with gauze bandage or strip ddrcleoth, and tape; confine bird on deep litter andsifeot
every 2 or 3 days



HUMAN HEALTH RISK superficial skin infection (impet®; wear plastic gloves when treating a bird, wash
hands afterward, gather blister contents in paper towelliapdse by burning or deep burial

AlLAN DAMERDW

Healthy foot (left) compared to
bumblefoot (right).

C

Cage Fatigue

ALSO CALLED cage layer fatigue, cage layer osteoporasage layer paralysis, osteoporosis
INCIDENCE no longer common

SYSTEM/ORGAN AFFECTED bones

PROGRESSION usually chronic but can be acute

SYMPTOMS in caged pullets, usually high-production comiméstrains in summer: weakness, squatting,
inability to stand (but will continue to eat and drinkaétl and water are within reach)

in laying hens: thin-shelled eggs with low hatchabiltjidwed by cessation of laying, paralysis, death due to
dehydration

PERCENTAGE AFFECTED depends on duration of dietarfycidacy

MORTALITY depends on duration of dietary deficiency

POSTMORTEM FINDINGS deformed or collapsed rib cage; sbit, or fragile bones that break easily
RESEMBLES Marek's disease and other paralytic camdifirickets

DIAGNOSIS flock history (age, sex, and housing methsgnptoms, postmortem findings

CAUSE low calcium or phosphorus diet or disturbancéhén metabolism of dietary minerals, particularly calcium
(causing hen to draw calcium from her own bones)

TRANSMISSION nutritional, does not spread from bird ital b



PREVENTION house hens on litter; feed properly balardiet supplemented with ground oyster shell or
limestone; allow birds out into the sunshine

TREATMENT calcium phosphate supplement; if hen cant'igegive 1 gram calcium carbonate in a gelatin
capsule daily for 1 week, cover wire cage bottom withd boards or move pullets to floor, pullets shoulkbver
within a week

HUMAN HEALTH RISK none
Cage Layer Fatigue/Osteoporosis/ParalySise Cage Fatigue
Campylobacteriosis

ALSO CALLED avian vibrionic hepatitis, campylobacterphgtis, enteric campylobacteriosis, infectious hepatiti
liver disease

INCIDENCE common worldwide, especially in floor-rearédcks
SYSTEM/ORGAN AFFECTED intestines
INCUBATION PERIOD 24 hours

PROGRESSION sometimes acute, usually chronic, spreadly slo
SYMPTOMS in chicks up to 4 weeks old: depression, wateryhdia, slow growth (chronic), death (acute) in
growing or mature birds: sudden death of apparentlighhehlirds (acute) or listlessness, scaly shrunken comb,
weight loss, unthriftiness, sometimes mucousy, bloodyrfgéa (chronic) in hens: 35 percent drop in egg
production (may be only sign)

PERCENTAGE AFFECTED few at a time totaling 30 to 100cpet
MORTALITY 10 to 15 percent

POSTMORTEM FINDINGS intestine filled with mucus and watiuyd; pale, watery bone marrow; sometimes gree
brown-stained liver with characteristic yellow star-shapedhes

RESEMBLES blackhead, bluecomb, infectious anemialechptyphoid, lymphoid leukosis, pullorum, ulcerative
enteritis

DIAGNOSIS symptoms (thin birds), postmortem findings &tar liver, when present), laboratory fecal
examination to identify bacteria (since campylobacters arsitse to drying, ask veterinarian or pathologist for a
suitable collection container)

CAUSE Campylobacter fetus jejubiacteria that among birds affect only chickens, sunwekin the
environment, and resist disinfectants; often occursomhgnation with another infection such as Marek's disease
pox, or parasites

TRANSMISSION droppings of infected or carrier birds iedeor water; spread by flies, cockroaches, and rgden
spread on contaminated equipment and soles of shoespread from breeders to chicks through hatching eggs

PREVENTION good management and sanitation; do not conblide from different sources; keep birds free of
internal parasites, coccidia, and other stress-induefegtions; house chickens on wire to keep them frominpicia
droppings; control flies, cockroaches, rodents; cull waakqrifty birds; remove infected flock, disinfect, dedve
housing vacant for 4 weeks before introducing nedsbir

TREATMENT none effective



HUMAN HEALTH RISK eating undercooked meat of infectenlds can cause serious diarrhea, see
"Campylobacteriosis," page 241

CandidiasisSeeThrush

Canker

ALSO CALLED roup, trichomoniasis

INCIDENCE worldwide, especially in warm climates or duriwgrm weather, but rare in chickens
SYSTEM/ORGAN AFFECTED mouth, throat, and crop

INCUBATION PERIOD 2 weeks

PROGRESSION acute or chronic

SYMPTOMS usually in young or growing birds: loss of appetdgid weight loss, weakness, darkened head,
extended neck, frequent swallowing, sunken breast @w@npty crop), watery eyes, foul-smelling dischdirgen
mouth, white or yellow sores in mouth and throat, inghibtclose mouth or swallow due to massive sores

PERCENTAGE AFFECTED high
MORTALITY limited, usually within 8 to 10 days due taffocation

POSTMORTEM FINDINGS cheesy white or yellowish raisedtdns on throat walls; sometimes crop filled with
foul-smelling fluid

RESEMBLES capillary worms (see page 84), thrush,(jpeet)

DIAGNOSIS flock history (drinking from stagnant watesymptoms, laboratory identification of protozoa from
throat scrapings

CAUSE Trichomonas gallina@rotozoan parasite that infects a variety of birds, pilyngigeons

TRANSMISSION stagnant drinking water or feed contaminatgk discharge from infected bird's mouth; spread b
wild birds and pigeons

PREVENTION good sanitation; keep pigeons away fromkahms; avoid bringing in new birds that may be
carriers

TREATMENT move unaffected birds to sanitary surrougdijnsolate infected birds; combine 1 pound copper
sulfate (powdered bluestone) with 1 cup vinegar andlargavater, mix well, and 1 tablespoon (¥z ounce) solution
per gallon drinking water for 4 to 7 days, served imoa-metal waterer; non-meat birds may be treated with
metronidazole (trade name Flagyl) injections or pills or witinidazole (Spartrix) pills for 5 days; recovered birds
are carriers

HUMAN HEALTH RISK none known; not the same as trichomasis in humans
CannibalismSeepage 135

Capillariasis Se€'Capillary Worm," page 84

Cauliflower Gut.SeeNecrotic Enteritis

CestodiasisSe€'Tapeworm," page 89



Chicken Anemia Agent InfectiorSee Infectious Anemia

Chicken PoxSeePox (dry)

Chlamydiosis

ALSO CALLED avian chlamydiosis, AC, ornithosis, parrewvér, psittacosis
INCIDENCE worldwide but rare in chickens

SYSTEM/ORGAN AFFECTED respiratory, entire body

INCUBATION PERIOD 5 to 9 days

PROGRESSION acute or chronic, spreads slowly

SYMPTOMS in all ages: no recognizable symptoms or drogpjngasal discharge, greenish yellow diarrhea, l0ss ¢
appetite, weakness, weight loss

PERCENTAGE AFFECTED 100 percent

MORTALITY mostly in younger birds

POSTMORTEM FINDINGS not always obvious; enlarged disaloliver; dark, soft, enlarged spleen; sometime
enlarged heart

Do not post birds you suspect
have chlamydiosis

RESEMBLES aspergillosis, cholera, colibacillosis, infllesmaycoplasmosis, pasteurellosis

DIAGNOSIS history (contact with infected birds), symptomsstmortem findings, laboratory identification of
chlamydia

CAUSE Chlamydia psittagia bacteria-like organism that affects many speciésdibut cannot survive long off birds;
often found in combination with salmonellosis

TRANSMISSION contagious; contact with infected birds #redr droppings or inhaled dust; spread by wild birds

PREVENTION control wild birds; blood test periodicadigd cull reactors where outbreaks occur; keep chickens
away from ponds, lakes, and other surface water fragddoy wild birds; after an outbreak, disinfect with
guaternary ammonium compound or an alcohol-iodindisalu

TREATMENT none effective, relapse is likely, survivorayrbe carriers; this is a reportable disease, see
"Reportable Diseases" page 196

HUMAN HEALTH RISK high chance of lung infection, seehl@amydiosis," page 235
Cholera (Acute)
ALSO CALLED avian cholera, avian hemorrhagic septiceawén pasteurellosis, fowl cholera

INCIDENCE relatively common worldwide; more likely in wagtimates and in free-ranged birds; more prevalent
late summer, fall, and winter

SYSTEM/ORGAN AFFECTED entire body (septicemic)



INCUBATION PERIOD 4 to 9 days
PROGRESSION acute, spreads rapidly, kills quickly

SYMPTOMS in mature birds or those approaching maturity: suddath (hens dead in nests) or fever, loss of
appetite, increased thirst, depression, drowsinestedu#athers, head pale and drawn back, increasedatespir

rate, mucous discharge from mouth and nose, wateltg wiarrhea later becoming thick and greenish yellow, bluish
comb and wattles, death within hours of first symptoma/igors may recover and either eventually die from
emaciation and dehydration or develop chronic cholera

PERCENTAGE AFFECTED high
MORTALITY 10 to 20 percent among mature birds, baras high as 45 percent; rare in birds under 1&sald

POSTMORTEM FINDINGS none in case of sudden death, oteerlood in lungs and in fatty tissue of
abdomen; heart surrounded by fluid containing cheeg&gdlaswollen, grayish liver (looks cooked) with small
grayish white spots (resembles cornmeal); sticky mucdgestive tract, especially in the crop and intestine

in hens: yolk in abdominal cavity
RESEMBLES erysipelas, septicemic colibacillosis, poisgnisee page 139), typhoid
DIAGNOSIS symptoms, postmortem findings, laboratory identificeof bacteria

CAUSE Pasteurella multociddacteria that affect a variety of birds and increase ierice as disease spreads;
bacteria survive for 1 month in manure, 3 months in trewd; destroyed in 10 minutes by sunlight, also easily
destroyed by disinfectants, drying, heat

TRANSMISSION contagious; contact with mucus from the naoseuth, or eyes of birds or animals with chroni
infection; mucus contaminating feed or drinking water; nsuon feed sacks, shoes, and used equipment; picking
carcasses of dead birds

PREVENTION vaccination is not effective; purchase ofglera-free birds; avoid purchasing growing or mature
birds, which may be carriers; avoid stress due to heajhroandling, parasites, abrupt change in rations, poor
nutrition, and poor sanitation; provide clean, safekilngnwater; do not mix birds of different ages; cohtwdd

birds, rodents, and other animals; keep pets away fhickens; burn or deeply bury carcasses of dead atscke

TREATMENT none effective, disease recurs when medinas discontinued and survivors may be carriers;
isolate and dispose of infected flock, thoroughlyrdesit and dry housing, leave it vacant at least 3 mdmthsre
introducing new birds
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Face swollen with cholera



HUMAN HEALTH RISK in poorly ventilated housing, possible uppespiratory tract infection (which can in
turn infect chickens through mucus discharged fromdnistmouth or nose); wear protective mask

Cholera (Chronic)

ALSO CALLED avian cholera, avian pasteurellosis, enidefowl! cholera, roup
INCIDENCE worldwide but less common than acute at@le
SYSTEM/ORGAN AFFECTED primarily respiratory

INCUBATION PERIOD weeks to months

PROGRESSION chronic

SYMPTOMS in birds at least 6 weeks old: cheesy nasal digehlass of appetite, rapid weight loss, increased
thirst; lameness or swelling of leg joints, wing jointtfpads, wattles, and sinuses; swollen, sticky eyes;
sometimes bluish, hot comb; sometimes breathing diffesyltiattling, and sneezing

in hens: drop in egg production, increased bloodtisygan eggs
in cocks: loss of aggressive behavior and desireotw cr
PERCENTAGE AFFECTED limited
MORTALITY limited

POSTMORTEM FINDINGS sinuses filled with yellow cheesy matemdite cheesy matter along breast bone;
wrinkled, bloody and/or off-colored yolks

RESEMBLES bluecomb, which is even less common than thabholera; infectious coryza, except that coryza i
associated with a foul odor; Newcastle, except that ldethcoften includes nervous symptoms

DIAGNOSIS symptoms, postmortem findings, laboratory identificeof bacteria

CAUSE Pasteurella multociddalso calledP. septica bacteria of low virulence or lingering after an acuteleta
infection

TRANSMISSION contagious; contact with mucus from the noseuth, or eyes of carriers, including wild birds,
wild animals (opossums, rodents, raccoons), domesticaisiiahogs, pigs); feed or drinking water contaminated with
mucus; mucus on feed sacks, shoes, and used equjgme&ing at the carcasses of dead birds

PREVENTION same as for acute cholera
TREATMENT same as for acute cholera

HUMAN HEALTH RISK same as for acute cholera
ChondrodystrophySeeSlipped Tendon

Chronic Respiratory Disease

ALSO CALLED CRD, MG, PPLO (pleuropneumonialike organisimfection, stress disease (one form of
mycoplasmosis) (the same disease in turkeys is callégttious sinusitis™)

INCIDENCE common worldwide, primarily in winter in largemmercial flocks



SYSTEM/ORGAN AFFECTED respiratory, sometimes entireybod
INCUBATION PERIOD 6 to 21 days

PROGRESSION chronic, spreads slowly, lasts longeoligler weather
SYMPTOMS in broilers, 3 to 8 weeks old: drop in feed comgtion, slow growth

in growing or mature birds: no symptoms or droopinessighing, sneezing, rattling, gurgling, swollen face,
nasal discharge, ruffled feathers, frothy eyes, squeedw, drop in laying; sometimes darkened head, Ibss o
appetite, weight loss, yellowish droppings

PERCENTAGE AFFECTED nearly 100 percent
MORTALITY usually low except in young birds

POSTMORTEM FINDINGS thick mucus in nasal passagestaraht; cheesy material in air sacs; thickened hea
sac; transparent film covering liver

RESEMBLES other respiratory diseases (infectious coryzalerm, infectious bronchitis, Newcastle), except that
CRD spreads more slowly than most

DIAGNOSIS flock history (time of year, age, potential cahtaith carriers), symptoms (respiratory distress,
weight loss, drop in laying), postmortem findings, labosaidentification of bacteria

CAUSE Mycoplasma gallisepticurbacteria, often aided Wyscherichia coliand/or a reovirus; often seen in
combination with cholera, infectious bronchitis, infectiousyza, Newcastle; often follows vaccination for
infectious bronchitis or Newcastle

TRANSMISSION contagious; contact with infected or carrier diathd their respiratory discharges; inhaling
contaminated dust; spread from breeders throughihgtelygs; spreads on shoes, crates, etc.

PREVENTION purchase mycoplasma-free stock; minimize sthesto sudden weather changes, feed changes,
drafts, chilling, crowding, transporting, showing, worgimaccinating, dust, and ammonia fumes; vaccinate; after
outbreak, clean and disinfect housing and leave efoptyfew weeks

TREATMENT none effective; tylosin (Tylan) or erythromyci@dllimycin) will reduce death rate but survivors are
carriers; this is a reportable disease in many staesReportable Diseases" page 196

HUMAN HEALTH RISK none known

Circling DiseaseSeeListeriosis

Cloacitis.SeePasted Vent

Clostridial DermatomyositisSeeNecrotic Dermatitis

Coccidiosis (Cecal)
ALSO CALLED cocci (coxy)
INCIDENCE common worldwide, especially in warm, humieather

SYSTEM/ORGAN AFFECTED cecum



INCUBATION PERIOD 5 to 6 days
PROGRESSION usually acute, spreads rapidly, surviemsver in 10 to 14 days

SYMPTOMS in chicks or young birds: droopiness, huddling wiifiled feathers, loss of appetite, retarded
growth, bloody diarrhea in early stages

PERCENTAGE AFFECTED 80 to 100 percent

MORTALITY high

POSTMORTEM FINDINGS pale breast muscles, swollen cegatlpes filled with bloody or cheesy material
RESEMBLES blackhead, necrotic enteritis, salmonellosis

DIAGNOSIS flock history, postmortem findings, fecal t¢sée page 92)

CAUSEEimeria tenellacoccidial protozoan parasites

TRANSMISSION contact with droppings of infected birds; sdrea used equipment, feed sacks, feet of human
and wild birds, etc.

PREVENTION defies good sanitation; breed for resistahatsh and brood chicks early in the season; rais&schit
clean, dry litter to expose them gradually and let thewelde resistance; avoid crowded, damp conditions; in warm
damp weather, treat chicks to 16 weeks of age with ratistarter or coccidiostat in drinking water,

according to directions on labexcessive use of coccidiostat can be Jprmost adults are immune

TREATMENT 1 teaspoon amprolium (20 percent) per gatlanking water for 5 days; antibiotic treatment guards
against secondary infection; follow treatment with a vitasupplement (especially A and K); survivors are
immune, but may never be as productive as uninfdutdd

HUMAN HEALTH RISK none known

Coccidiosis (Intestinal)

ALSO CALLED cocci (coxy)

INCIDENCE common worldwide, especially in warm, humigather
SYSTEM/ORGAN AFFECTED intestinal tract

INCUBATION PERIOD 5 days

PROGRESSION usually chronic

SYMPTOMS in growing or semi-mature birds: droopinessidting with ruffled feathers, loss of interest in weadad
feed, retarded growth or weight loss, watery, muconisgasty, tan or blood-tinged diarrhea (see chart &2 400);
sometimes emaciation and dehydration in mature biraisbtlast, weak legs, drop in laying; sometimes diarmea i
yellow-skinned breeds of all ages: pale comb, skid,slbhanks

PERCENTAGE AFFECTED 80 to 100 percent
MORTALITY limited to high
POSTMORTEM FINDINGS vary witlfeimeriaspecies (see chart 6-2 page 100)

RESEMBLES infectious anemia, ulcerative enteritis, salnhasis| worms, and other enteritic diseases



DIAGNOSIS flock history (exposure to large number otymis), symptoms, postmortem findings, fecal test (see
page 92)

CAUSE several different species of coccidial protozcamagites (see chart 6-2 page 100) that flourish in warm,
humid environments and survive for long periods outsidedstbody; more than one species may infect a bird
one time; the presence of coccidia does not alway® ¢afextion

TRANSMISSION droppings of infected birds; spread on usggipment, feed sacks, feet of humans and wild
birds, etc.

PREVENTION same as for cecal coccidiosis; not all cocdidissare effective against all coccidial species

TREATMENT same as for cecal coccidiosis (except thaicehof drugs depends on identification of species
involved); survivors are immune to the coccidial specessing the infection, but may not be as productive as
uninfected birds

HUMAN HEALTH RISK none known

Coccidiosis (respiratorypseeCryptosporidiosis

Cold. Seelnfectious Coryza, Infectious Bronchitis

Colibacillosis

(See als@Air-Sac Disease, Chronic Respiratory Disease, Infect®yusovitis, Omphalitis, Swollen Head Disease)
ALSO CALLED coliform infection,E. coliinfection

INCIDENCE common worldwide

SYSTEM/ORGAN AFFECTED various

PROGRESSION severe and acute to mild and chronic; sprapidly

SYMPTOMS in incubated eggs: dead embryos late in incubatith watery yellowish brown yolk sacs, instead of
normal thick yellowish green (yolk sac infection)

in newly hatched chicks: swollen, inflamed navel, deathin 6 days of hatching (omphalitis)

in growing birds: lameness, listlessness, ruffled featHever, swollen joints, recovery in about a week or
emaciation (infectious synovitis)

in growing or mature birds: sudden numerous deathpdrantly healthy birds with full crops (acute
septicemia)

in mature birds: clear eye that becomes blind, swollgrjdimt filled with golden-colored fluid (infectious
synovitis), yellow, watery, or foamy diarrhea (entsjiti

in hens: cessation of laying, upright penguin-like postdeath within 6 months (salpingitis)
PERCENTAGE AFFECTED varies
MORTALITY varies



POSTMORTEM FINDINGS vary with location of infection, may lmte: dehydration; greenish liver; swollen

liver, spleen, and kidneys with grayish dots; cheedibavus material covering heart; thick, inflamed intestines
filled with mucus and blood in hens: yellowish fluid arlktlike material in body cavity or distended oviduct

filled with whitish curdy or yellowish cheesy materislpingitis, see page 53)

RESEMBLES many other diseases; acute septicemia resechblesa and typhoid
DIAGNOSIS flock history, symptoms, postmortem findingdydratory identification of bacteria

CAUSE many strains dEscherichia colbacteria commonly found in the poultry environment thigdt birds
with impaired resistance; often occurs as a secondatimrieio chronic respiratory disease or infectious coryz

TRANSMISSION ingested droppings of infected birds or matsnin feed or water; spread by infected breeders
chicks through hatching eggs

PREVENTION good sanitation and ventilation; avoid stressp ldzenking water free of droppings; control
rodents; practice good incubator sanitation and hatthclean eggs

TREATMENT keep birds warm and well fed with high protetions and a vitamin E supplement; antibiotic
treatment is effective only if started early d@hdcoli strain is identified in order to avoid ineffective drugs,
otherwise results of treatment can be variable and disapm

HUMAN HEALTH RISK minimal (see "Escherichia Coli", pag243)
Coliform Infection.SeeColibacillosis

Congenital Loco.See Congenital Tremor

Congenital Tremor

ALSO CALLED congenital loco, jittery chicks, crazy ckidisease (not the same as encephalomalacia, which i
also called crazy chick disease)

INCIDENCE rare
SYSTEM/ORGAN AFFECTED nervous system

SYMPTOMS in newly hatched chicks: uncontrolled movememesd tremors, sagging of head until beak touch
floor, standing only a short time before falling overkveard (somersaulting), death due to inability to eat ordri

PERCENTAGE AFFECTED low

MORTALITY 100 percent

POSTMORTEM FINDINGS irregularities in muscle, boneg/an brain

RESEMBLES epidemic tremor and encephalomalacia, exceptangenital tremor starts at the time of hatch
DIAGNOSIS symptoms

CAUSE injury during hatching or hereditary defect causgd recessive genetic trait

TRANSMISSION does not spread

PREVENTION cull breeders whose chicks are affected

TREATMENT none; cull



HUMAN HEALTH RISK none
Conjunctivitis

ALSO CALLED ammonia blindness, keratoconjunctivitis

INCIDENCE common in flocks raised on deep littepeasally in winter SYSTEM/ORGAN AFFECTED eyes

INCUBATION PERIOD hours
PROGRESSION acute

SYMPTOMS in all ages: rubbing eyes with wings, reluctanamave, avoiding sunlight, one or both eyes cloudy
(in case of vitamin A deficiency, nose and eyes wédtsr become encrusted with white cheesy material),
blindness

PERCENTAGE AFFECTED 80 to 100 percent

MORTALITY varies

POSTMORTEM FINDINGS none significant

RESEMBLES any mild respiratory disease

DIAGNOSIS history (detection of ammonia fumes), symptéaye and eyelid damage)
CAUSE ammonia fumes from accumulated droppings, vitardeficiency, infection
TRANSMISSION environmental, does not spread from lmrhitd

PREVENTION provide proper nutrition and good verttiila; avoid wet litter

TREATMENT replacing wet litter or correcting vitamin A d=éncy in early stages leads to recovery in about 2
months, but won't reverse blindness

HUMAN HEALTH RISK squinting in ammonia fumes is mess unpleasant for humans than it is for chickens
Contagious Catarriseelnfectious Coryza

Coryza.Seelnfectious Coryza

Crazy Chick DiseaseSee Encephalomalacia, Congenital Tremor

CRD. SeeChronic Respiratory Disease

Crooked LegsSeeTwisted Leg Crop

Binding. SeeCrop ImpactiorCrop

Impaction

ALSO CALLED crop binding, pendulous crop

INCIDENCE rare
SYSTEM/ORGAN AFFECTED crop



SYMPTOMS in mature birds: distended, sour-smelling crbedfiwith feed and roughage (crop feels hard when
pressed between fingers), emaciation

PERCENTAGE AFFECTED up to 5 percent

MORTALITY limited, deaths due to impaired digestion

POSTMORTEM FINDINGS sometimes sores in crop lining

RESEMBLES thrush, except that in crop impaction birdseaptherwise healthy
DIAGNOSIS symptoms

CAUSE unknown, possibly genetic susceptibility, injunndal infection, improper fermentation of crop contents,

or insufficient rations forcing birds to eat litter or fibsovegetation that pack the crop until it loses muscle tatie a
cannot empty itself

TRANSMISSION does not spread from bird to bird

PREVENTION provide proper rations and plenty of cleaest water; if feed is withheld preparatory to worming.
offer a moistened ration 1 hour after worming

TREATMENT disinfect skin, slit through skin with very shdrfade, pull skin aside and slit through crop, clean out
crop, isolate bird and keep wound clean until it heals

HUMAN HEALTH RISK none

Crop Mycosis. See Thrush

Crud. See Necrotic Enteritis

Cryptosporidiosis

ALSO CALLED coccidiosis

INCIDENCE not common

SYSTEM/ORGAN AFFECTED respiratory (lungs, air sacs), cloat@acal bursa
PROGRESSION acute (lasting 2 to 3 weeks) or chronic

SYMPTOMS in birds 4 to 17 weeks old: no symptoms or paie sloughing, sneezing, swollen sinuses, nose an
eye discharge, extending neck to breath, sitting witlghteon keel, reluctance to move, slow growth; sometime
diarrhea

PERCENTAGE AFFECTED 5 to 25 percent
MORTALITY high

POSTMORTEM FINDINGS air sacs contain clear, foamy, whotegray fluid or thick, white, cheesy material,
ceca filled with foamy fluid

RESEMBLES any mild respiratory disease



DIAGNOSIS laboratory identification of oocysts from maistton swab vigorously rubbed against windpipe

CAUSE Cryptosporidium baileyprotozoa; usually infect in combination with other respmatdiseases including
cholera, chronic respiratory disease, infectious ditis, Newcastle, and others

TRANSMISSION inhaled oocysts from respiratory discharged droppings of infected birds
PREVENTION none known other than meticulous sanitatio

TREATMENT none known; reduce mortality with supportive #pgr (see page 192) and treatment of concurren
infection(s); survivors are immune

HUMAN HEALTH RISK none known
Curled-Toe ParalysisSee"Crooked Toes," page 226
Cutaneous PoSeePox (dry)

D

Dactylariosis

ALSO CALLED dactylaria

INCIDENCE rare

SYSTEM/ORGAN AFFECTED brain, lungs
INCUBATION PERIOD 6 to 10 days
PROGRESSION acute

SYMPTOMS in chicks 1 to 6 weeks of age: tremors, cigslimcoordination
PERCENTAGE AFFECTED up to 5 percent

MORTALITY up to 100 percent

POSTMORTEM FINDINGS granular tumors in brain

RESEMBLES aspergillosis, encephalomalacia

DIAGNOSIS flock history (age of birds, litter derivetbin wood), symptoms, postmortem findings
CAUSE Dactylaria gallopavafungus contaminating sawdust or shredded tree bakaslitter
TRANSMISSION inhaled from moldy litter

PREVENTION avoid moldy litter

TREATMENT cull affected birds and replace litter

HUMAN HEALTH RISK none known

Dikkop. SeeSwollen Head Syndrome



Diphtheritic Pox.SeePox (wet)
Dermatitis, NecroticSeeNecrotic Dermatitis
Dermatitis, VesicularSeeErgotism

Dropsy.SeeBroiler Ascites

E

Egg Binding. See page 54

Egg Drop Syndrome

ALSO CALLED EDS

INCIDENCE sporadic worldwide, except in North America
SYSTEM/ORGAN AFFECTED reproductive
INCUBATION PERIOD 7 to 17 days

PROGRESSION spreads slowly, lasts 4 to 10 weeks

SYMPTOMS in mature hens, especially broiler-breeders aodrbegg layers: gradual drop in laying up to 40
percent lasting 4 to 10 weeks, eggs with pale shelts gttty shells, soft shells, or no shells (hens matyeggs,
making it look like they are laying less than they dbtuae)

PERCENTAGE AFFECTED varies greatly
MORTALITY low
POSTMORTEM FINDINGS none obvious; inactive ovary atrophied oviduct

RESEMBLES Newcastle and influenza in loss of egg quaditgept that in EDS birds do not appear sick;
infectious bronchitis, except bronchitis does not invele#-shelled or shell-less eggs

DIAGNOSIS symptoms (pale-shelled, thin-shelled, soft-steléand shell-less eggs nearing peak of production);
laboratory identification of virus through blood tagt

CAUSE adenovirus (originally introduced into chicken flotkeough Marek's vaccine grown in a medium derive
from duck embryos); the virus is primarily carried bykitsiand geese but does not infect them

TRANSMISSION contact with infected waterfow! or suagater contaminated by them; spread from breeders to
chicks through hatching eggs; contact with infected chekera their body discharges, especially droppings;
contact with contaminated equipment, particularly carfonkatching egg storage

PREVENTION good sanitation; breed for resistance; vateibiads at 14 to 16 weeks of age; avoid flock wide

injections or vaccinations using one needle; scrupuloutasianilimits the virus's spread

TREATMENT none; discard obviously affected eggs; fomelt hens to renew production
HUMAN HEALTH RISK none known



Emphysema

ALSO CALLED windpuff

INCIDENCE rare

SYSTEM/ORGAN AFFECTED respiratory

SYMPTOMS bird grows large and round without asgedaveight gain
PERCENTAGE AFFECTED individual birds

MORTALITY only among severely affected birds

POSTMORTEM FINDINGS accumulation of air beneath #kn
RESEMBLES no other disease

DIAGNOSIS symptoms, postmortem findings

CAUSE ruptured air sac due to a defect in the respyrdtact or injury due to rough handling, caponizinggst
landing while flying, heavy coughing caused by respiyaitaiection

TRANSMISSION unknown; often follows brooder houseesi

PREVENTION unknown

TREATMENT release air by puncturing skin with a larggddermic needle or other sharp instrument
HUMAN HEALTH RISK none known

Encephalomalacia

ALSO CALLED crazy chick disease

INCIDENCE rare

SYSTEM/ORGAN AFFECTED brain

PROGRESSION acute
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Chick suffering from encephalomalacia



SYMPTOMS in chicks 1 to 8 weeks (most commonly 2 toe¢ks) old: sudden loss of balance with legs
outstretched, toes flexed, head pulled in or bent béagbping wings and falling over, circling, moving hefadm
side to side; sometimes trembling head and legs;ysésatieath

in hens: 15 to 30 percent drop in laying for up to 2kge
PERCENTAGE AFFECTED 1 to 10 percent
MORTALITY 100 percent in chicks

POSTMORTEM FINDINGS none or softened, swollen, detated brain with red, brown, or greenish yellow
discoloration

RESEMBLES curled-toe paralysis, except that in curled-talysis toes curl instead of flex and chicks tend to
walk on their hocks (see "Crooked Toes," page 223@)dqxine deficiency, except that in pyridoxine deficiency
the nervous activity is much more intense and oftes endeath (see "Brooding Deficiencies," page 227)

DIAGNOSIS symptoms, postmortem findings, ration evabumat
CAUSE vitamin E deficiency, often related to seleniunfictency
TRANSMISSION nutritional, does not spread from bird ital b

PREVENTION use only fresh feed, fortified with vitaminalad containing antioxidants; store feed in cool dry
place, use within 2 weeks of purchase; do not use exyi@din supplements

TREATMENT successful only if begun before brain is@gsly damaged; for chicks: ¥z teaspoon vitamin AD&E
powder per gallon of water until symptoms disappearolider birds: ¥2 cc AD&E injected into breast
(intramuscular) in addition to vitamin powder in drinkingter; recovered birds may be blind in one or both eyes

HUMAN HEALTH RISK none
EncephalomyelitisSeeEpidemic Tremor

Endemic Fowl Choleré&seeCholera (chronic)
Endemic Newcastl&SeeNewcastle Disease
Enlarged Hock Diseas8eelnfectious Synovitis
Enteric CampylobacteriosiSeeCampylobacteriosis

Enteritis. SeeBluecomb, Colibacillosis, Infectious Shunting Syndepmlecrotic Enteritis, Rotaviral Enteritis,
Ulcerative Enteritis

EnterohepatitisSeeBlackhead
Enterotoxemia.See Necrotic Enteritis
Epidemic Tremor

ALSO CALLED avian encephalomyelitis, AE, encephalomyelitigectious avian encephalomyelitis, New
England disease, star-gazing syndrome

INCIDENCE worldwide but rare; more often in large commarfiocks in winter and spring
SYSTEM/ORGAN AFFECTED nervous system



INCUBATION PERIOD 5 to 40 days (9 to 21 average)
PROGRESSION rapid, lasts 21 to 30 days in mature birds

SYMPTOMS in 1- to 3-week-old chicks: dull eyes followed bgtlooordination, jerky or irregular gait, inability
to stand, sitting on hocks, falling over with outstrettheng, weak peeping; sometimes periodic vibration ef th
head and neck and "buzzing" sound when chick is helathddue to inability to eat or to being trampled by othet
chicks

in mature hens (symptoms easily go unnoticed): 5 toetfept drop in egg production for 2 weeks, poor
hatchability of eggs, poor livability of chicks

Chick dead from epidemic tremor

PERCENTAGE AFFECTED 40 to 60 percent

MORTALITY in chicks: 25 percent average, may be aghhas 90 percent in mature birds: none
POSTMORTEM FINDINGS none obvious

RESEMBLES congenital tremor, except that congenital treraffects chicks from the time of hatch;
encephalomalacia, except that encephalomalacia usuallectsaff older chicks; Marek's disease,
except that Marek's usually affects much older birdsywdastle, encephalitis (bacterial, fungal, or mycoplasmal)
rickets, deficiency of riboflavin or vitamin A or E, saltmesticide poisoning (see "Poisoning,” page 139)

DIAGNOSIS history (age of birds), symptoms, confirmedl&boratory procedures
CAUSE picornavirus that survives for up to 4 weeksriwppings

TRANSMISSION contact with infected birds or their droppinggread from infected breeders through hatching
eggs; spread by turkeys, pheasants, coturnix qpadads on used equipment; spread by ticks

PREVENTION cull breeders whose chicks are affected;imate breeder pullets over 8 weeks of age, but at least
4 weeks before production starts

TREATMENT none; chicks may survive but should be cukénce they will never be good layers or breeders;
survivors of an adult outbreak become immune andareanriers

HUMAN HEALTH RISK none known



Ergotism

ALSO CALLED sod disease, vesicular dermatitis
INCIDENCE worldwide but rare

SYSTEM/ORGAN AFFECTED endocrine, nervous, blood vissse

SYMPTOMS in all ages: listlessness; loss of appetite; increasedt, @imrrhea; convulsions; bluish, wilted, cold
comb that eventually shrivels; abnormal feathering; sorekegs, shanks, and tops of toes; slow growth; logv eg
production

PERCENTAGE AFFECTED low
MORTALITY 25 percent
POSTMORTEM FINDINGS inflamed intestines

RESEMBLES mycotoxicosis resulting from trichothecene gqusgenerated blyusariumspp in corn, barley,
brewer's grains, oats, sorghum, and safflower seed

DIAGNOSIS flock history (fed moldy grains), symptomsed analysis

CAUSE toxic alkaloids produced IGjaviceps purpuredungus in stored wheat, rye, and other cereal grains

TRANSMISSION contaminated grain and grass seed, pariigcuje

PREVENTION use commercially prepared, pelleted feeds

TREATMENT replace contaminated feed

HUMAN HEALTH RISK humans may be poisoned by eatingtaarinated grain
Erysipelas

ALSO CALLED Erysipelothrixinfection

INCIDENCE worldwide but rare in chickens; most likelydocur in cool months
SYSTEM/ORGAN AFFECTED entire body (septicemic)

INCUBATION PERIOD short

PROGRESSION acute, sometimes followed by chronexitdn

SYMPTOMS usually in growing free-ranged cocks: listlesspless of appetite, greenish-yellow diarrhea;
sometimes nasal discharge and/or breathing difficultieseri@ss due to swollen joints, purple blotches on skin;
sudden death

in cocks: reduced fertility

in hens: up to 70 percent drop in egg production
PERCENTAGE AFFECTED up to 40 percent
MORTALITY nearly 100 percent



POSTMORTEM FINDINGS none significant or small blood spotslinoat any tissue or organ; swollen liver,
kidney, spleen; yellow nodules in ceca; pus surraygdwollen joints

RESEMBLES cholera, except that cholera does not caulseged spleen; chlamydiosis, colibacillosis, Newcastle
salmonellosis, streptococcosis

DIAGNOSIS flock history (age and sex, presence obmnas, birds ranged on land that once held turkeys, pigs,
sheep), symptoms (sudden losses among apparentlyyheattkerels), postmortem findings (blood-spotted breas
muscle), confirmed by laboratory identification of teaia

CAUSE Erysipelothrix rhusiopathiabacteria that survives for many years in alkaline soiligmesistant to
disinfectants; affects turkeys more often than chickefien follows stress due to overcrowding, dampnead, b
weather, poor sanitation, ration change, vaccination

TRANSMISSION bacteria in soil from droppings of infectelsickens (or turkeys, pigs, or sheep) enters throug
wounds caused by fighting, cannibalism, or poorly desigequipment; bacteria ingested from soil, water, aatme
(cannibalism)

PREVENTION breed for genetic resistance; in erysipelasgrareas, keep chickens away from range previousl
occupied by turkeys, pigs, or sheep; avoid crowdiogtrol rodents

TREATMENT since disease poses human health risk, mditmiinfected flock and start over on fresh ground;
otherwise, move birds to clean environment (will contres&s but contaminate new ground); add sodium or
potassium penicillin to drinking water at the rate oDD,000 IU per gallon for 5 days; survivors are resistant t
future infection, but may be carriers

HUMAN HEALTH RISK painful infection that can be seriots fatal without medical attention; see
"Erysipeloid,” page 236

Erysipelothrix InfectionSeeErysipelas

Escherichia coli InfectionsSeeAir-Sac Disease, Chronic Respiratory Disease, Colibas| Omphalitis, Swollen
Head Disease

European Fowl Pesgeelnfluenza

Exotic Newcastle Diseas8eeNewcastle Disease (exotic)

Exudative Diathesis

ALSO CALLED exudate diathesis

INCIDENCE rare

SYSTEM/ORGAN AFFECTED skin and muscle tissue

SYMPTOMS in chicks 1 to 4 weeks old: breast and legs loekrgsh blue, chicks stand with legs far apart due t
fluid under skin, paralysis

PERCENTAGE AFFECTED 1 to 5 percent
MORTALITY 100 percent

POSTMORTEM FINDINGS yellow or bluish green gelatinous fluitder skin; blood spots in breast and leg
muscles



DIAGNOSIS symptoms, postmortem findings, ration evabuat

CAUSE vitamin E deficiency, usually related to seleniumoikicy; sometimes occurs in combination with white
muscle disease

TRANSMISSION nutritional problem, does not spread frard to bird

PREVENTION use only fresh feed fortified with vitaminad selenium; store feed in cool dry place and use
within 2 weeks of purchase

TREATMENT vitamin E and selenium supplement in feed@ly (300 IU per bird); replace old feed
HUMAN HEALTH RISK none

F
Facial Cellulitis.SeeSwollen Head Syndrome

False BotulismSeeMarek's Disease

Fatal SyncopeSeeSudden Death Syndrome

Fatty Liver Syndrome

ALSO CALLED fatty liver and kidney syndrome, FLKS, pinkséase
INCIDENCE sporadic worldwide

SYSTEM/ORGAN AFFECTED liver

PROGRESSION chronic
SYMPTOMS in commercial broiler chicks: depressionfledffeathers, inability to stand

in mature hens, particularly in warm weather: suddethdgsometimes after puncture from cock's toenails) or
sudden drop in laying to about 50 percent, diarrhea; soeetwverweight (25 to 35 percent above normal);
enlarged, pale combs and wattles

PERCENTAGE AFFECTED 1 to 5 percent, depending on diet
MORTALITY less than 5 percent (dead birds have paiads)

POSTMORTEM FINDINGS excess body fat, often pink; muséoyv, greasy liver; pale, yellowish heart; dark, smel
matter in small intestine; sometimes large blood clo&baofomen (called "fatty liver-hnemorrhagic syndrome™rHS")

RESEMBLES campylobacteriosis
DIAGNOSIS flock history, symptoms, postmortem findings

CAUSE unknown; may be genetic; may be caused by molé=eth or water that damage liver; may be caused b
high stress due to heat, high egg production, inappaisease; may be due to biotin deficiency, perhaps caus
by disease that increases biotin requirement; ofterciadsd with high-energy feeds combined with inactivity

TRANSMISSION nutritional, does not spread from bird ital b



PREVENTION avoid moldy or high-energy feeds (consistimgstly of grains), raise birds on litter with room for
activity; provide good ventilation to prevent heatsdre

TREATMENT none effective; restrict feed consumption; sulistituheat bran for part of corn; feed brewer's
yeast, dried molasses, or alfalfa and other green pdants; oral or injectable biotin supplement

HUMAN HEALTH RISK none

Favus

ALSO CALLED white comb
INCIDENCE rare in North America
SYSTEM/ORGAN AFFECTED comb
PROGRESSION spreads slowly

SYMPTOMS in growing and mature cocks with well-developawhlos, usually of the Asiatic breeds: grayish

white patches on comb that scale off (comb looks dustth flour), thicken, and join to form a wrinkled crusath
smells moldy; sometimes crust spreads to unfeatheredaesdimg honeycomb appearance where feathers are lost
soon followed by depression, weakness, emaciatt@hgdaath

MORTALITY rare

POSTMORTEM FINDINGS spots, nodules, and yellowish chetegosits in digestive and upper respiratory trac
RESEMBLES mites, skin disorders due to poor nutrition

DIAGNOSIS symptoms

CAUSE Microsporum gallinadungus

TRANSMISSION contact with infected birds or sloughetl-setales

PREVENTION improve nutrition and sanitation; breedrisistance

TREATMENT most birds recover in a few months withogatment; recovery may be hastened with daily libera
applications of anti-fungal or mange medication (faspantil symptoms disappear

HUMAN HEALTH RISK scalp infection

Flip-Over DiseaseSee Sudden Death Syndrome
Food PoisoningSeeBotulism

Fowl Cholera.SeeCholera (acute), Cholera (chronic)
Fowl DiphtheriaSeePox (wet)

Fowl PestSeelnfluenza

Fowl Plague.See Influenza

Fowl Pox.SeePox (dry)



Fowl Spirochetosis.See Spirochetosis

Fowl Typhoid.SeeTyphoid
Fusariotoxicosis

ALSO CALLED trichothene mycotoxicosis

INCIDENCE worldwide in temperate zones, but rare

SYSTEM/ORGAN AFFECTED digestive system and skin

INCUBATION PERIOD accumulative

PROGRESSION acute

SYMPTOMS in birds of all ages: refusal to eat, slow grownoamal feathering,

depression, bloody diarrhea, sores at corners of namatlon skin, reduced resistance to respiratory diseasens:
sudden drastic drop in egg production, thin shells

PERCENTAGE AFFECTED high
MORTALITY low

POSTMORTEM FINDINGS sores in upper digestive tract, reodethroughout digestive tract, mottled liver,
shriveled spleen

DIAGNOSIS symptoms and feed analysis

CAUSE trichothecene (type T-2) toxins producedRmgarium sporotrichioidesind other fungi in wheat, rye,
millet, barley, corn, safflower seeds

TRANSMISSION poisoning due to eating contaminated feedjibg of skin coming into contact with caustic
toxins

PREVENTION use commercially prepared pelleted feed
TREATMENT replace moldy feed
HUMAN HEALTH RISK serious diarrhea from eating same temninated grains that poison chickens

G
Gangrenous Cellulitis/Dermatitis/Dermatomyositsee Necrotic Dermatitis

GapesSee'Gapeworm," page 88
Gas Edema DiseasgeeNecrotic Dermatitis

Gout (Articular)

INCIDENCE sporadic

SYSTEM/ORGAN AFFECTED excretory system
INCUBATION PERIOD long



PROGRESSION chronic

SYMPTOMS in all ages: enlarged foot joints with pasty whitgteideposits easily seen through the skin
PERCENTAGE AFFECTED individual birds only

MORTALITY none

POSTMORTEM FINDINGS white tissue surrounding joints, wiseeni-fluid deposits within joints
RESEMBLES no other disease

DIAGNOSIS symptoms, postmortem findings

CAUSE abnormal accumulation of urates in the body duegdioey damage, excessive protein in diet, or
hereditary susceptibility

TRANSMISSION genetic and/or related to nutrition

PREVENTION none known

TREATMENT none known

HUMAN HEALTH RISK none

Gout (Visceral)

ALSO CALLED acute gout, nephrosis, renal failure, teg@ut, gout (visceral), visceral urate deposition
INCIDENCE not common in North America

SYSTEM/ORGAN AFFECTED kidneys

INCUBATION PERIOD 14 days or more

PROGRESSION acute

SYMPTOMS in chicks: flockwide deaths soon after hatch

in mature birds: sudden death or depression, weight d@skened head and shanks, white pasty diarrhea,
cessation of laying, attempting to hide

PERCENTAGE AFFECTED 1 to 5 percent
MORTALITY 2 to 4 percent per month, usually totaling normthan 50 percent but can be up to 100 percent

POSTMORTEM FINDINGS dry, shrunken breast muscles; kimtheys shriveled or one shriveled and one pale
and swollen; chalky white needle-like crystals in kidnayd on surfaces of liver, abdominal fat, keel, andimts

RESEMBLES any inflammation of the kidneys
DIAGNOSIS symptoms, postmortem findings

CAUSE kidney failure due to inability to excrete urates fadtnown reasons; possibly due to genetic defect,
kidney damage from disease, water deprivation, futoyahs, excessive dietary protein (30 to 40 percent), exces
calcium (3 percent or more), excess sodium-bicarleoatcium-phosphorus imbalance, vitamin A deficiency;
sometimes follows bluecomb; often follows kidney damawe to infectious bronchitis



TRANSMISSION does not spread from bird to bird

PREVENTION provide plenty of pure drinking water, caolsummer and warm in winter; feed balanced,
commercially prepared rations; avoid excessively pighein rations

TREATMENT none if problem is genetic, otherwise improugrition
HUMAN HEALTH RISK none

Gray Eye.See Marek's Disease

The GreensSeeBluecomb

Gumboro Diseas&eelnfectious Bursal Disease

H

Heart Attack SeeSudden Death Syndrome

Helicopter SyndromeSeelnfectious Stunting Syndrome

Helminthiasis Se€'Internal Parasites: Worms" (chapter 5)
Hemophilus InfectionSeelnfectious Coryza

Hemorrhagic Anemia Syndrom8eelnfectious Anemia

Hepatitis. See Blackhead, Campylobacteriosis, Infectious Anemia
HistomoniasisSeeBlackhead

Histoplasmosis

INCIDENCE worldwide but rare, in North America found ordiong Mississippi, Missouri, and Ohio rivers
SYSTEM/ORGAN AFFECTED entire body

INCUBATION PERIOD 2 weeks
PROGRESSION acute or chronic
SYMPTOMS all ages: emaciation, sometimes diarrhea

PERCENTAGE AFFECTED low

MORTALITY 100 percent

POSTMORTEM FINDINGS mushy liver and spleen

DIAGNOSIS laboratory identification of fungus

CAUSE Histoplasma capsulaturfungus that proliferates in soil rich with the droppings lutkens and other birds
TRANSMISSION inhaled fungi

PREVENTION keep area free of dry accumulations opdnaogs from starlings and other birds



TREATMENT none
HUMAN HEALTH RISK possible respiratory infection fromhaled dust, see "Histoplasmosis,” page 233

I
IBD. Seelnfectious Bursal Disease

Inclusion Body HepatitisSee Infectious Anemia
Infectious Anemia

ALSO CALLED adenoviral infection, aplastic anemia, chiclamemia agent infection, CAA infection,
hemorrhagic anemia syndrome, HAS, hemorrhagic diskas&rrhagic syndrome, inclusion body hepatitis, IBH

INCIDENCE common in major chicken-producing countriespecially in commercial broiler flocks raised on
reused litter

SYSTEM/ORGAN AFFECTED blood
INCUBATION PERIOD 3 days
PROGRESSION acute, sudden onset with rapidly increasinggjéasts about 3 weeks

SYMPTOMS in growing broilers, 3 to 20 weeks old (most ofien 9 weeks): sudden deaths of apparently healthy
birds or depression, huddling, ruffled feathers, drawinead, pale comb, wattles, skin, and legs; sometimes
diarrhea (may be bloody); death or recovery withiragsd

PERCENTAGE AFFECTED usually low
MORTALITY 5 to 10 percent average, may be up to 4@@at during first 5 days

POSTMORTEM FINDINGS enlarged, pale, dull greenish, yellor tan liver mottled with red spots; bright red,
watery blood; pale, yellow, fatty bone marrow; swollelood-filled kidneys tinged with yellow; pale muscles with
pinpoint-sized bloody spots in muscles and organs; dadspleen and cloacal bursa

RESEMBLES coccidiosis, infectious bursal disease, atoar enteritis, poisoning; aflatoxicosis, except that
chickens are unlikely to be exposed to high enouglesiof aflatoxin to produce these symptoms

DIAGNOSIS flock history, symptoms (sudden deaths witheygimptoms), postmortem findings (fatty bone
marrow, liver appearance), microscopic examinatidivef

CAUSE unknown, possibly an adenovirus and/or agarus called "chicken anemia agent;" may be related to
vitamin K deficiency and/or drug toxicity (especially sullrugs); often found in combination with or following
infectious bursal disease and/or secondary bacteriahgaf infections

TRANSMISSION ingesting bacteria from droppings of infechedls; spreads from breeders to chicks through
hatching eggs; contaminated litter or equipment (espetiatthing-egg cartons)

PREVENTION healthy birds in clean surroundings devekpiral immunity after about 3 weeks of age; do not
hatch eggs from breeders whose previous chicks hactiofis anemia; vaccinate breeder flock for infectiausdl
disease; avoid chilling, vaccinating, or prolonged ussuibnamides in young birds; thoroughly clean
contaminated facilities with disinfectant containing iodine

TREATMENT none other than supportive therapy (see 18¢ including a supplement containing trace minerals a
vitamins B and K; avoid coccidiostats, which incredse disease's severity; treatment with antibiotics oasirfigs
may worsen the disease



HUMAN HEALTH RISK none known

Infectious Avian EncephalomyelitisSee Epidemic Tremor
Infectious Bronchitis

ALSO CALLED avian infectious bronchitis, 1B, mild abl
INCIDENCE common worldwide

SYSTEM/ORGAN AFFECTED respiratory

INCUBATION PERIOD 18 to 36 hours

PROGRESSION acute, starts suddenly, spreads rapidlythmagh flock in 24 to 48 hours, individuals recover in
2 to 3 weeks

SYMPTOMS in birds of all ages: gasping, coughing, sneeratting, wet eyes, nasal discharge

in young and growing birds: watery nasal dischargedlngl near heat, loss of appetite, slow growth;
sometimes swollen sinuses

in maturing birds: sometimes swollen wattles

in hens: sharp drop in laying to near zero, eggs withh #on, misshapen, rough, or ridged shells and watery
whites

PERCENTAGE AFFECTED 100 percent

MORTALITY limited in older birds; 25 percent in chicks, bwncbe up to 90 percent, especially in cold weather
and/or in the presence of a secondary bacterial iofect

POSTMORTEM FINDINGS in chicks: yellowish cheesy plugshroat; swollen, pale kidneys

in growing and mature birds: swollen, pale kidneysteuraystals in tubes leading from kidneys; fluid yolk or
whole eggs in abdominal cavity of hens

RESEMBLES infectious laryngotracheitis, except thatrigo spreads less rapidly and is more severe; Newcastle,
except that Newcastle is more severe, produces a gdeagein egg production, and can cause nervous synsptom
infectious coryza, except that coryza often has a fool add produces facial swelling (bronchitis rarelysjpe

egg drop syndrome, except that EDS does not causg egignwhites; nutritional roup, except that roup doesfiett
egg whites or shells

DIAGNOSIS difficult; symptoms, laboratory identificatiar virus

CAUSE several strains of coronavirus that survive moenthan one week off chickens and are easily desirby
disinfectants; infects only chickens, which vary in spsibdity among breeds and strains

TRANSMISSION the most contagious poultry disease; sprégdsontact with infected birds or their respiratory
discharges; spreads on contaminated equipment; travelser o 1,000 yards through
air



PREVENTION defies good management; avoid mixing botiglifferent ages or from different sources; vaccinat
with strain(s) of virus found locally (infectious bronchitnay still occur due to a different or new strain of virbg)
prepared to treat with broad-spectrum antibiotic if signaie$ac disease follow vaccination; hens that haveoagst
reaction to vaccine may never lay well

TREATMENT electrolytes in drinking water (see page 198gkbirds warm and well fed; avoid crowding; watch fot
secondary bacterial infection, particularly air sacabge survivors are permanently immune but become

carriers (hens return to production in 6 to 8 weeksnmy never produce the same egg quality or quaagity

before due to permanent ovary damage)

HUMAN HEALTH RISK none known, a different virus cawsleronchitis in humans
Infectious Bursal Disease

ALSO CALLED Gumboro disease, IBD

INCIDENCE common worldwide (except in New Zealand), fauity in large flocks
SYSTEM/ORGAN AFFECTED lymph tissue, especially clodnaisa

INCUBATION PERIOD 1 to 3 days

PROGRESSION acute, appears suddenly, spreads rapiaythmough flock in 1 to 2 weeks

SYMPTOMS in young birds 3 to 18 weeks old (most often ieiBeto 6 weeks old): droopiness, ruffled feathers,
vent picking (bird picks at own vent), straining whilerngyto eliminate, whitish or watery (sometimes bloodtinged)
diarrhea staining feathers below vent (making litter stic&ight trembling, loss of appetite, dehydration,
incoordination, fever followed by drop in body temgteire to below normal, prostration, death

PERCENTAGE AFFECTED nearly 100 percent

MORTALITY 0 to 30 percent, peaking within a week; greatet.eghorns than in heavy breeds, in chicks fed 24
percent protein starter, and in birds infected with bindirs, Newcastle, or cecal coccidiosis

POSTMORTEM FINDINGS none significant or dark, shriveledast muscles flecked with bloody streaks;
mucus-filled intestine; cloacal bursa may be yellow, pia#d, or black, swollen, oblong-shaped, filled with
creamy or cheesy material, and surrounded by gelatifilou (as the disease progresses, the bursa returns to
normal size, then shrinks and shrivels up); swollerespt®vered with gray dots; birds that die from infection
have swollen, pale kidneys

RESEMBLES coccidiosis, except that cocci does not chlosely flecks in muscles or swelling of cloacal bursa

DIAGNOSIS flock history (age of birds, rapid onset, numiifebirds involved), symptoms (white or watery
diarrhea, birds picking own vents, deaths peaking wighimeek, rapid recovery), postmortem findings (swoben
shriveled cloacal bursa)

CAUSE birnavirus that affects primarily chickens andashnmon in every major poultry-producing area; suwive
feed, water, and droppings for weeks and in housingtftgast 4 months after removal of infected birds

TRANSMISSION highly contagious; spread from infected btrdsugh their droppings in contaminated litter and
dust in air, and on equipment, feed, shoes, insexsnts, and wild birds; may be spread by darkling bestlesser
mealworm Alphitobius diaperinusfound in litter



PREVENTION good sanitation helps but virus defies goodagament and is difficult to eradicate; vaccinated
breeders pass temporary immunity to their chicks; natomalunity develops in chicks exposed to infection befoee t
age of 2 weeks; vaccinate only where disease is lprava

TREATMENT none; keep birds warm and well ventilated pravide plenty of drinking water; recovered
chickens are more susceptible to other diseases andchohaevelop immune response to vaccines, especially
Marek's

HUMAN HEALTH RISK none known

Infectious Catarrh.See Infectious Coryza

Infectious Coryza

ALSO CALLED cold, contagious catarrh, coryza, hemoghihfection, infectious catarrh, IC, roup

INCIDENCE common worldwide, particularly in fall and wén in tropical and temperate climates (southeastern
United States and California)

SYSTEM/ORGAN AFFECTED respiratory
INCUBATION PERIOD 1 to 3 days
PROGRESSION acute and spreads rapidly or chronicfaedds slowly

SYMPTOMS in chicks at least 4 weeks old: depression,| mseharge, facial swelling, one or both eyes closed,
death

in growing and mature birds (most likely group affectedatery eyes with eyelids stuck together, reddis
foulsmelling discharge from nose, drop in feed anteweonsumption, drop in egg production, swollen fages,
and sinuses; sometimes diarrhea, rales or wheezing

PERCENTAGE AFFECTED high (more in an acute outbreak ihaa chronic outbreak)
MORTALITY low
POSTMORTEM FINDINGS thick, grayish fluid, or yellowisiolid material in nasal passages
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Face swollen with infectious coryza



RESEMBLES cholera, except that coryza causes facial sgretihronic respiratory disease, infectious
laryngotracheitis, Newcastle, nutritional roup, infeas bronchitis, influenza, except that coryza produces a
characteristic odor

DIAGNOSIS symptoms (facial swelling, characteristic odaf)pratory identification of bacteria

CAUSE Haemophilus paragallinarurbacteria that do not survive long in the environmentaaaceasily destroyed by
disinfectants; often found in combination with chronicprestory disease, cholera, pox, infectious bronchitis,
infectious laryngotracheitis

TRANSMISSION contagious; contact with infected or carried®iand their nasal or respiratory discharges in
dust, drinking water, or feed

PREVENTION avoid combining birds from different flocks asfddifferent age groups; remove infected birds,
disinfect, and leave housing vacant for 3 weeks bdfarging in new birds; vaccinate only if the disease ha&n be
positively identified; vaccinated breeders pass temporary miynto their offspring; after an outbreak, clean an
disinfect housing and leave vacant for a few days

TREATMENT erythromycin (Gallimycin), streptomycin (Vetstregylfadimethoxine; disease may recur after
treatment is discontinued; culling is preferable sinogigors (including all birds in the flock) may be carsie

HUMAN HEALTH RISK none known

Infectious EnterohepatitiSeeBlackhead

Infectious Hepatitis. See Campylobacteriosis

Infectious Laryngotracheitis

ALSO CALLED avian diphtheria, ILT, laryngo, LT
INCIDENCE common worldwide

SYSTEM/ORGAN AFFECTED upper respiratory tract
INCUBATION PERIOD 6 to 12 days

PROGRESSION acute, spreads slowly, most birds die oveeavithin 2 weeks, runs through flock in 2 to 6
weeks

SYMPTOMS in maturing or mature birds (mild infection): waterffamed eyes, swollen sinuses, nasal discharg:
drop in egg production, unthriftiness

in maturing or mature birds (acute infection): nasalldisge, coughing (sometimes producing bloody mucus tha
gets on face or feathers), head shaking, breathingghnmouth, gasping (neck extended during inhale, bead
breast during exhale), choking, gurgling, rattling, whigtlior "cawing," swollen sinuses and wattles, watery
eyes, drop in egg production, soft-shelled eggs

PERCENTAGE AFFECTED 5 percent in mild case, 90 to 106gr in acute infection

MORTALITY 10 to 20 percent average, can be up to &X&ent in acute infection; least in young birds during
warm weather, greatest in layers during winter

POSTMORTEM FINDINGS swollen windpipe clogged with bloodyausi or a cheesy plug



RESEMBLES infectious bronchitis, except that laryngeags less rapidly and is more severe; Newcastle, etkapt
laryngo does not cause nervous symptoms; pox (wegpekat laryngo does not produce facial sores;

swallowed feed-sack string wrapped around tongue, eXeafstring affects only one
bird at a time; gapeworm, except that in laryngo birdsrbes quickly with no worms in throat

DIAGNOSIS flock history, symptoms (coughing up bloodghhdeath rate), postmortem findings, confirmed by
laboratory procedures

CAUSE a herpes virus that affects primarily chickert @measants and does not live long off the bird

TRANSMISSION highly contagious; inhaled virus from infectadcarrier birds or contaminated litter; can be
spread on equipment or the feet of rodents, dogdhamans

PREVENTION flock isolation and scrupulous sanitation; do mex vaccinated or recovered birds with others;
vaccinateiflaryngo is common in your area, you show your chickerareas where it is common, you regularly
bring in new adult birds, or you frequently visit withaten-keepers from laryngo-prevalent areas

TREATMENT none, cull; vaccination keeps disease frgpneading and survivors are immune, but survivons (a
vaccinated birds) are carriers; disinfect housing aadelet empty for 6 weeks; this is a reportable diseaseaimym
states, see "Reportable Diseases" page 196

HUMAN HEALTH RISK none known

Infectious LeukemiaSeeTyphoid

Infectious Sinusitis.See Chronic Respiratory Disease
Infectious Stunting Syndrome

ALSO CALLED broiler runting syndrome, ISS, malabsorptiomdyme, pale bird syndrome, split-wing
syndrome, stunting syndrome, helicopter syndrome

INCIDENCE increasingly more common in the United &atEurope, and Australia
SYSTEM/ORGAN AFFECTED digestive

INCUBATION PERIOD 1 to 13 days

PROGRESSION chronic

SYMPTOMS in 1- to 6-week-old birds (primarily intensively eaddroilers): uneven or seriously stunted growth
(chicks reach only half their normal size by 4 weekag#), pale skin, slow feather development; sometimes
protruding abdomen, undigested feed in droppingsthdia, increased thirst; lameness and/or reluctancalto w
(when disease occurs in combination with viral arthatissteoporosis)

PERCENTAGE AFFECTED 5 to 20 percent
MORTALITY less than 6 percent, peaking early

POSTMORTEM FINDINGS enlarged, sometimes bloody stomacbv@mtriculus); pale, distended intestines;
small intestine filled with poorly digested feed; sometith@s, white, fibrous pancreas

RESEMBLES infectious anemia, runting syndrome



DIAGNOSIS symptoms, postmortem findings

CAUSE unknown, possibly due to a combination includimg or more reoviruses and/or bacteria and/or fungal
toxins; may occur in combination with encephalomalac

TRANSMISSION unknown; possibly transmitted by inhaling agesting virus generated by infected birds; or
spread from infected breeders through hatching eggs

PREVENTION unknown; avoid crowding and practice geaditation

TREATMENT unknown; following an outbreak, thoroughdiean and disinfect housing with lye or 0.5 percent
organic iodine solution

HUMAN HEALTH RISK none known
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Leg swollen with infectious synovitis

Infectious Synovitis

See alscColibacillosis

ALSO CALLED enlarged hock diseaddycoplasma synoviaefection, MS (one form of mycoplasmosis)
INCIDENCE worldwide but not common except in large ocoencial flocks, especially in cold, damp weather
SYSTEM/ORGAN AFFECTED joints, sometimes upper respietiact

INCUBATION PERIOD 11 to 21 days

PROGRESSION usually acute with slow recovery in young balynic in older birds (survivors of acute form
become chronic)

SYMPTOMS in growing broilers, 4 to 12 weeks old: no signslaw growth, lameness, pale comb, followed by
depression, ruffled feathers, shrunken comb, hunkerognd feeders and waterers, emaciation; sometimes swoller
hocks, shanks, and foot pads (swollen areas feeldregst blister from squatting on floor, slight raldsjdth comb,
green droppings capped with large amounts of white degiesits



PERCENT AFFECTED usually 100 percent, but only 15 top2fcent have symptoms
MORTALITY up to 10 percent (usually due to secondafgction)

POSTMORTEM FINDINGS creamy yellowish or grayish fluid &) or thick orange yellow matter (chronic) in
joints, keel, and foot pad; swollen, mottled, pale kidneptarged, greenish liver

RESEMBLES staphylococcic or viral arthritis, except th&¢dtious synovitis more often involves wing joints and
produces breast blisters

DIAGNOSIS flock history, symptoms, postmortem findingsdal tests, laboratory identification of bacteria

CAUSE Mycoplasma synoviabacteria, often infecting following stress due to Neweasr infectious bronchitis;
may be caused bscherichia coli in which case some birds recover in about a wedleretremain infected and
become emaciated

TRANSMISSION inhaling bacteria from infected or cartéds; spread by breeders through hatching eggs

PREVENTION keep litter dry; do not combine birds fromfeliént sources; acquire only MS-free stock; hatch
eggs only from MS-free breeders; blood test and venpositive reactors; vaccinate where infection is gt
(expensive)

TREATMENT none effective; aureomycin or terramycin in waie streptomycin by intramuscular injection may
help, but survivors may be carriers

HUMAN HEALTH RISK none known

Influenza

ALSO CALLED avian influenza, Al, European fowl pestwoplague

INCIDENCE worldwide, but serious outbreaks are rare

SYSTEM/ORGAN AFFECTED primarily respiratory, sometimes inesluigestive and nervous systems
INCUBATION PERIOD a few hours to 3 days

PROGRESSION acute, spreads rapidly, runs through iitotko 3 days

SYMPTOMS in birds of all ages: sudden death without signsevere depression, droopiness, coughing,
sneezing, rattling, watery eyes, huddling, ruffled feeghloss of appetite, weight loss, reduced fertilitydend
drop in egg production, increased broodiness, eggssaitior no shells, skin hemorrhages, fever; sometimes
bloody nasal discharge, greenish diarrhea, darkeret] bemb, wattles, and/or swollen eyes, comb, andesattl
sometimes twisted neck, loss of coordination, paralydegs or wings, swollen hock joints, purplish shankgja
deaths

PERCENTAGE AFFECTED 100 percent
MORTALITY 0 to 100 percent, usually low
POSTMORTEM FINDINGS none obvious; mild form: cheesy pligsinuses, throat, air sacs, oviduct

severe form: large and small reddish brown spots or @st¢hemorrhages) along the interior of the upper ar
lower digestive tract, on the ovaries, and over the fah@fabdomen; straw-colored fluid beneath skin of face
enlarged blood vessels; loose gizzard lining



RESEMBLES mild form: infectious bronchitis, chlamydiosisratic respiratory disease, Newcastle
severe form: acute cholera, exotic Newcastle, infestiatyngotracheitis
DIAGNOSIS symptoms (high rate of rapid deaths), confirimgthboratory identification of virus

CAUSE several strains of type A influenza orthomyxowesjsome mild, some lethal, that affect a wide vaagty
bird species but do not survive long in the environment; afiieict in combination with a bacterial or
mycoplasmal disease

TRANSMISSION highly contagious; contact with infected bifdgher domestic or wild) and their body
discharges, especially droppings; spreads through peprdisposal of infected birds and their manure, on
contaminated equipment and the feet of insects, redantd humans

PREVENTION do not visit flocks or let people visit your floifkan outbreak occurs in your area; keep chickens
away from water frequented by wild waterfowl

TREATMENT mild form: antibiotic to prevent secondaryctexial or mycoplasmal infection; survivors are
immune for several months but are carriers

severe form: this is a reportable disease, see "RdpeDiseases” page 196

HUMAN HEALTH RISK type A influenza viruses have tipstential for causing infection in humans and other
mammals, but no case is known of a human gettinduleom a chicken

Iritis. SeeMarek's Disease

J

Jittery Chicks. See Congenital Tremor

K

Keel Bursitis. See Breast Blister

Keel Cyst.SeeBreast Blister
KeratoconjunctivitisSeeConjunctivitis

Kinky Back

ALSO CALLED spondylolisthesis

INCIDENCE common in broiler flocks
SYSTEM/ORGAN AFFECTED joints or vertebrae

SYMPTOMS in broilers 3 to 6 weeks of age: arched baxended neck, squatting with weight on hocks and &at, f
off the ground, struggling backward on hocks to moweeirad (backpedaling), sometimes falling over with inabitity
get up, paralysis

PERCENTAGE AFFECTED 2 percent



MORTALITY 100 percent (due to dehydration)

POSTMORTEM FINDINGS deformed spinal column

RESEMBLES any crippling condition including infection thatuses swelling and pressure to the spinal cord
DIAGNOSIS symptoms (few birds involved at once)

CAUSE unknown, possibly hereditary; rapid growth causstebrae to twist and pinch the spinal cord
TRANSMISSION genetic and/or feed related, does notespfie®m bird to bird

PREVENTION breed for resistance; do not feed fprd-growth
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Broiler with kinky back

TREATMENT none, cull
HUMAN HEALTH RISK none

L

Laryngotracheitis. See Infectious Laryngotracheitis
Leucocytozoonosis

ALSO CALLED Leucocytozoodisease

INCIDENCE only in areas where biting midgeSu{icoideg and blackflies $imuliidag are prevalent, especially
during summer and fall; in North America occurs in souttea states, Minnesota, and Wisconsin

SYSTEM/ORGAN AFFECTED blood
PROGRESSION sudden onset, spreads rapidly, acute ig yorts, chronic in mature birds

SYMPTOMS in young birds (particularly those carrying hetbads of internal parasites): droopiness, weakness
lameness, fever, loss of appetite, emaciation, inedetdérst, vomiting, increased excitability, rapid ladmbbreathing,
sometimes green diarrhea; birds recover or die wltdiays in older birds: no symptoms but may remamers for
months



PERCENTAGE AFFECTED high

MORTALITY 10 to 80 percent

POSTMORTEM FINDINGS enlarged spleen, pale muscles and tfseiles; sometimes flabby, yellow flesh; ofte
upper intestine filled with blood

RESEMBLES malaria
DIAGNOSIS requires laboratory procedure (blood smear)

CAUSE Leucocytozoorspp protozoan parasites that infect many other kindsirdé more often than chickens
TRANSMISSION spread by biting midges from infected arrier birds; does not spread through direct contact
with infected birds

PREVENTION control blackflies and midges (see pageo82p not raise chickens in areas where they are
abundant; isolate brooding chicks from infected adultgodis of breeder flock each year to eliminate carriers;
continuous drug treatment (pyrimethamine in feed plusguifethoxine or sulfaquinoxaline in feed or water) is €
preventative but not a cure

TREATMENT ineffective; recovered birds are carriemsay be stunted, and will never lay well
HUMAN HEALTH RISK none known

Leukosis/SarcomaSee Lymphoid Leukosis, Osteopetrosis

Limberneck.SeeBotulism

Listeriosis

ALSO CALLED circling disease

INCIDENCE worldwide in temperate areas, but rare (atmskare resistant)

SYSTEM/ORGAN AFFECTED brain and heart (encephalitic) or enody (septicemic)
INCUBATION PERIOD 5 to 15 days

PROGRESSION acute, moves through flock slowly

SYMPTOMS in young birds: walking in circles with twisted ndekicephalitic form); diarrhea, gradual weight
loss, death (septicemic form)

in mature birds: sudden death (septicemic)
PERCENTAGE AFFECTED low
MORTALITY usually low but can reach 40 percent
POSTMORTEM FINDINGS patchy spots on liver; paldlamed heart

RESEMBLES encephalitic form: encephalomalacia, epidemicatresxotic Newcastle septicemic form: any acute
septicemia



DIAGNOSIS difficult; laboratory identification of bacteria

CAUSE Listeria monocytogendsacteria commonly found in soil and the bowels of birds@her animals
TRANSMISSION inhaling or ingesting bacteria; bacterialteomnation of a wound

PREVENTION good sanitation

TREATMENT none, cull

HUMAN HEALTH RISK conjunctivitis and listeric abortiofrom contact with infected or carrier birds; see
"Listeriosis," page 236

Liver Disease. See Campylobacteriosis
Long-Bone Distortion.See Twisted Leg
Lymphoid Leukosis

ALSO CALLED big liver disease, LL, lymphatic leukosis, aésal lymphoma (one disease in the leukosis/sarcol
group)

INCIDENCE common worldwide

SYSTEM/ORGAN AFFECTED entire body

INCUBATION PERIOD 14 weeks

PROGRESSION usually chronic

SYMPTOMS in birds 16 weeks or older (especially thoseinganaturity): depression, death

in birds over 6 months old: death without symptoms or phteseled comb, loss of appetite, diarrhea,
emaciation, weakness; sometimes bluish comb, venteisatipotted with white (urates) or green (bile);
sometimes you can feel enlarged kidney, cloacal blivea, or nodular tumors through skin

in hens: reduced egg production, enlarged abdomese roppings
PERCENTAGE AFFECTED sporadic
MORTALITY up to 25 percent (rapidly following firgymptoms)

POSTMORTEM FINDINGS in birds 16 weeks or older: largel amumerous soft, smooth, shiny white or gray
tumors in liver, spleen, and cloacal bursa; sometimes ewagjtayish crumbly or gritty liver, enlarged joints,
tumors in kidney, lungs, heart, bone marrow, testesanyo

RESEMBLES Marek's disease (see chart page 128), ldadkpullorum, tuberculosis

DIAGNOSIS flock history (birds' age), symptoms (progies and mortality), postmortem findings (especially
involvement of cloacal bursa)

CAUSE a group of retroviruses that primarily infect &eigs and do not live long off a bird's body

TRANSMISSION contact with infected birds; spreads froected breeders through hatching eggs (main source
transmission) or by infected chicks to non-infected chithrough droppings; mechanically by blood-sucking
parasites or unhygienic vaccination method



PREVENTION defies good management but can be controjlelduying and breeding resistant strains (heavier
meat breeds are more resistant that lighter layingisyemlentifying and eliminating breeders that produce
infected chicks (requires testing for reactors); notingushick boxes; raising chicks on wire; not combining
chickens of different ages or from different sourcestdbghly cleaning facilities before introducing new birds;
thoroughly cleaning and disinfecting incubator and Besdetween hatches; controlling blood-sucking parasites;
avoiding use of same needle for flockwide injectiongamcinations

TREATMENT none, cull; clean up and disinfect
HUMAN HEALTH RISK none known

M

Malabsorption SyndromeSee Infectious Stunting Syndrome
Malaria

ALSO CALLED avian plasmodid&lasmodiuninfection
INCIDENCE worldwide in temperate climates
SYSTEM/ORGAN AFFECTED blood

INCUBATION PERIOD 5 to 7 days
PROGRESSION acute to chronic

SYMPTOMS in all ages: none to death
PERCENTAGE AFFECTED 5 to 20 percent
MORTALITY 0 to 90 percent

POSTMORTEM FINDINGS anemia
RESEMBLES leucocytozoonosis

DIAGNOSIS laboratory testing (blood smear)
CAUSE Plasmodium spp protozoan parasites
TRANSMISSION mosquito bites

PREVENTION control mosquitoes; isolate chickens in mosquib@fphousing
TREATMENT none

HUMAN HEALTH RISK none known

Marble Bone SeeOsteopetrosis

Marek's Disease

ALSO CALLED MD, neuritis, neurolymphomatosis, range pgsia (eye form: gray eye, iritis, ocular
lymphomatosis, uveitis)

INCIDENCE very common worldwide (more so in large beetithn in bantams)



SYSTEM/ORGAN AFFECTED organs (liver, lungs, and othengxves, or skin; see page 127 for chart describil
forms of Marek's disease

INCUBATION PERIOD 2 weeks
PROGRESSION often acute

SYMPTOMS in chicks over 3 weeks old (most commonly 12Gov@eks): growing thin while eating well (most
common form), deaths starting at 8 to 10 weeks argigtieg until 20 to 25 weeks

in maturing birds (6 to 9 months old): enlarged, reddefeather follicles or white bumps (tumors) on skin the
scab over with a brown crust (skin form); stilted gaitack of coordination, pale skin, wing or leg parays

(involves nerve); when both legs are paralyzed, one pl@ints&rd and the other points back under body;
sometimes rapid weight loss, gaping or gasping, tranpemalysis lasting 1 to 2 days (pseudo-botulism form)
dehydration, emaciation, coma; death due to inability téogketod and water or trampling by other chickens

in breeds with reddish bay eyes: cloudy grayish, dilateggular pupil ("gray eye," involves optic nerve);
distorted or blinded eye

in all ages: sudden death of apparently healthy birds
PERCENTAGE AFFECTED 30 to 50 percent in unvaccinatetkfipless than 5 percent in vaccinated flocks

MORTALITY can be nearly 100 percent; gradually irasmg for up to 10 weeks, higher in pullets than in
cockerels

SIAYD W3 M WAD TOHO4A2IE Y dnNHLEY

Chicken paralyzed with Marek's disease

POSTMORTEM FINDINGS in cases of sudden death, massmergj especially along the spinal column;
otherwise, enlarged nerves with nodules (usually onlpma side compare same nerve on opposite side of body
tumors in testes or ovary (ovary takes on a "cauliflovegpearance); solidified lungs; extremely enlarged liver,
spleen, or kidneys with grayish white, soft areas; sometioe@se, granular liver

RESEMBLES primarily lymphoid leukosis (see page 12&Fart on how to tell the two apart); respiratory disease
when Marek's affects the lungs; transient paralytic Marllled "pseudo-botulism™ or "false botulism™)
resembles botulism, except that in pseudo-botulism bea®/er quickly; paralysis and/or internal changes may
resemble blackhead, epidemic tremor, joint infectiomjoiry, Newcastle disease, slipped tendon, riboflavin
deficiency, tuberculosis, or tick paralysis (see "Soft Tigaage 73)



DIAGNOSIS flock history (birds not yet mature), symptofespecially discolored iris and irregular pupil),
postmortem findings (two or more organs affected)

CAUSE six different herpes viruses concentrated ith&afollicles, shed in dander, survive for years istcand
litter; in pullets, often infect in combination with codaisis

TRANSMISSION contagious; contact with carrier or infeddds or their feathers; contact with contaminated
litter; inhaled contaminated dust or dander; spread bilidg beetle or lesser mealworrmAlphitobius diaperinus
found in litter; not transmitted through hatching eggsrotheir shells

PREVENTION breed for resistance (some chickens caregiatance factor, "B21," detected through blood
testing); practice good sanitation; provide good ventiatiwood chicks away from adult birds until 5 monthsge a
(by which time they develop resistance); keep turkests chickens (turkeys carry a related though harmiess
that keeps Marek's virus from causing tumors); injectima@cunder skin lifted at nape of neck of newly

hatched chicks, one-time vaccination confers lifetime imtgudo not expose vaccinated chicks to infectiotilun
immunity develops within 7 days; not all vaccinesedfective against all six strains of Marek's virus

TREATMENT none, cull affected birds (unless you'redoliag for resistance); some tumors, particularly thogheof
feather follicles, clear up and the bird recovers oows, but survivors are carriers

HUMAN HEALTH RISK none known from the virus, but hdimd) vaccine may make your eyes itch for a few
days

Mesogenic NewcastleSee Newcastle Disease
Moniliasis.SeeThrush

Monocytosis. See Bluecomb

Mud Fever. See Bluecomb

Muguet.SeeThrush

Muscular Dystrophy.See White Muscle Disease

Mushy Chick Diseas&eeOmphalitis

Mycoplasma gallisepticumSee Chronic Respiratory Disease
Mycoplasma synoviae InfectioBeelnfectious Synovitis
MycoplasmosisSeeAir-Sac Disease, Chronic Respiratory Disease, Infest@ynovitis
Mycotic PneumoniaSeeAspergillosis (acute); Aspergillosis (chronic)
Mycotoxicosis.SeeAflatoxicosis, Fusariotoxicosis, Ochratoxicosis

N

Navel lll/Infection. See Omphalitis

Necrotic Dermatitis

ALSO CALLED avian malignant edema, clostridial dermatosity®, gangrenous cellulitis, gangrenous dermatitis
gangrenous dermatomyositis, gas edema diseaserating



INCIDENCE worldwide but rare
SYSTEM/ORGAN AFFECTED skin
INCUBATION PERIOD 2 to 3 days
PROGRESSION acute

SYMPTOMS in birds 3 to 20 weeks old (commonly 4 to 8 vgeekl): sudden deaths (sometimes with small, mo
sores between toes) or depression, lameness, icatod, prostration, loose feathers or skin that easibg roff;
skin that pops or crackles when rubbed (due to gasrmeakh); reddish black patches of dead, featherlessoskin
wings, breast, abdomen, or legs; death within 24 hoady; ecomposes rapidly, turning green within 1 or 2 iour

PERCENTAGE AFFECTED low
MORTALITY 60 to 100 percent

POSTMORTEM FINDINGS bloody, gelatinous fluid beneatinsigray or tan breast and thigh muscles that look
cooked; usually shriveled cloacal bursa; sometimes exddiger and spleen, swollen kidneys, degenerated lungs

RESEMBLES blister burn or contact dermatitis causegidtyor improperly managed litter; nutritional

deficiencies leaving skin unprotected due to slow feetger

DIAGNOSIS symptoms, postmortem findings

CAUSE Clostridium septicunbacteria commonly found in droppings, soil, dust, litteed; often occurs in
combination with necrotic enteritis, staphylococcosis, aptibacillosis; usually follows an outbreak of
infectious bursal disease, sometimes follows infectioas@nor infectious stunting syndrome

TRANSMISSION through wounds caused by caponizing, fightcannibalism, injury on poorly designed
equipment

PREVENTION good sanitation and nutrition; good managerte@void wounds; ventilation to prevent excessive
humidity in housing; breed for resistance to infectibussal disease

TREATMENT broad-spectrum antibiotic (penicillin, erythrooity, tetracyclines), proper selection requires
laboratory identification of all organisms involved; vitanglectrolyte supplement hastens recovery

HUMAN HEALTH RISK none, if good sanitation is practiceitles handling infected chicks
Necrotic Enteritis

ALSO CALLED cauliflower gut, crud, enterotoxemia, NEt rgut

INCIDENCE worldwide but rare

SYSTEM/ORGAN AFFECTED intestines

INCUBATION PERIOD 3 to 10 days
PROGRESSION acute, appears suddenly, progresses rapithythrough flock in 5 to 10 days

SYMPTOMS in intensively raised birds, 2 weeks to 6 montbds(@mmonly 2 to 5 weeks old): depression, loss ¢
appetite, ruffled feathers, reluctance to move, diarrtveath within hours; or sudden death without symptoms

PERCENTAGE AFFECTED up to 15 percent



MORTALITY 2 to 50 percent

POSTMORTEM FINDINGS cauliflower-like yellow or greenembrane lining small intestine filled with gas or
foul-smelling brown fluid

RESEMBLES intestinal coccidiosig€ifneria brunett), except that cocci is usually less severe; ulceratiteriés,
except that necrotic enteritis rarely affects theuoeor liver

DIAGNOSIS postmortem findings, laboratory identificatmirbacteria

CAUSE Clostridium perfringendacteria and their toxins, sometimes following changéeaud; often found in
conjunction with coccidiosis and occasionally salmonei@soth of which increase susceptibility)

TRANSMISSION droppings from infected birds and spordsuitt-up litter, dust, or feed

PREVENTION good sanitation management to prevent coc@dasl other intestinal infections; make feed
changes gradually

TREATMENT bacitracin in drinking water at the rate of %2rgrper gallon for 4 days, combined with amprolium to
control coccidia; vitamin supplement following treatmeastens recovery

HUMAN HEALTH RISK do not slaughter sick birds: toxins in atecontaminated by infected droppings during
butchering can cause mild to serious illness; seest@aim Poisoning,"” page 241

NephrosisSeeGout (visceral), Infectious Bursal Disease

Neuritis. SeeMarek's Disease

NeurolymphomatosisSeeMarek’s Disease

Neurotropic Velogenic Newcastle DiseaS=eNewcastle Disease (exotic)
Newcastle Disease

ALSO CALLED avian distemper, domestic Newcastle, endeNewcastle, parainfluenza, pneumoencephalitis,
pseudofowl! pest, mesogenic Newcastle, mild Newcasbe,

INCIDENCE common worldwide

SYSTEM/ORGAN AFFECTED respiratory and nervous systems

INCUBATION PERIOD 2 to 15 days (5 to 6 average)

PROGRESSION acute, starts suddenly, spreads rapidlythmangh flock in about a week

SYMPTOMS in growing birds: wheezing, gasping, coughing,pohg, sometimes followed within 10 to 14 days
by nervous disorders (drooping wing, draggy leg, twlisteck), death due to being trampled by other chickens
mature birds: slight wheezing, temporary cessation of gayggs with soft, rough, or deformed shells; sometimes
nasal discharge, cloudy eye

PERCENTAGE AFFECTED high
MORTALITY few or none but can be high when nervousiptoms appear

POSTMORTEM FINDINGS none significant; sometimes mucus inathemd thickened air sacs containing
yellowish matter



RESEMBLES infectious bronchitis and other respiratory aties, except that Newcastle produces nervous
symptoms; a disease known as "fowl plague" that doescoat e North America

DIAGNOSIS symptoms (chicks with both nervous and repiyasigns), laboratory identification of virus
CAUSE paramyxovirus that affects many different birds

TRANSMISSION contagious; spread by inhaling or ingestirgg\tinus from body excretions of infected birds or
carriers in air, water, or feed

PREVENTION defies good management; breed for genedistagce (tests for antibodies against the virus
commonly find healthy reactors, suggesting a highekegf resistance); vaccination not necessary unless igru
common in your area, then vaccinate chicks at 1 tthyoo between 7 and 10 days) and repeat every 4 manths
required by risk of exposure; vaccinate all adult bitien chicks are first vaccinated

TREATMENT keep birds warm and well fed; watch for@adary bacterial infections, particularly air-sac diseask
chronic respiratory disease; survivors are immune ldubg/carriers for up to a month

HUMAN HEALTH RISK temporary (3 to 7 days) eye infectioray result from handling vaccine or infected birds
Newcastle Disease (Exotic)

ALSO CALLED Asiatic Newcastle disease, neurotropic velagdfewcastle disease, NVND, the plague (in the
Philippines), pseudo-poultry plague, velogenic Neweastkcerotropic velogenic Newcastle disease, VVND

INCIDENCE rare but worldwide, especially in young, centtated, confined flocks
SYSTEM/ORGAN AFFECTED respiratory and nervous systemsjetimes digestive system

INCUBATION PERIOD 2 to 15 days (5 to 6 average)
PROGRESSION acute, spreads rapidly, runs through flo&tan4 days, lasts 3 to 4 weeks
SYMPTOMS in all ages: sudden, high rate of deathawitlsymptoms or

in chicks: gasping, sneezing, coughing, "chirping” souattle in throat; followed by slow growth, drooping
wings, dragging legs; sometimes twisted head and nedkingi somersaulting, walking backward, paralysis;
birds recovering from respiratory symptoms but retgimarvous symptoms

in mature birds: listlessness, rapid or difficult breathprggressive weakness, near total cessation of laying
within 3 days (sometimes shells have odd shapedansawsith flabby, blood-stained yolks and watery whites);
followed by loss of coordination, loss of appetite, musduémors, twisted neck, wing and leg paralysis;
sometimes watery, greenish (blood-stained) diarrheal|esw blackish eyes with straw-colored fluid drainfrgm
eyes and nose, bleeding through nose, death witluir8 2lays

PERCENTAGE AFFECTED up to 100 percent
MORTALITY usually 50 percent in adults, 90 percenyoung birds, can be 100 percent in all ages

POSTMORTEM FINDINGS yellow patches on roof of mouthgiaand small reddish brown spots or blotches
(hemorrhages) in the upper and lower digestive tract, avdominal fat, and on the ovary; wrinkled or discolorec
yolks; broken egg in abdominal cavity of hens

RESEMBLES aflatoxicosis, blackhead, canker, coccidiagsite cholera, influenza, infectious laryngotracheitis,
mild Newcastle, nutritional roup, thrush



DIAGNOSIS flock history (human handler's contact with atéel chickens or smuggled cage bird), symptoms,
postmortem findings, confirmed by laboratory identiiima of virus

CAUSE several strains of paramyxovirus that survivaufoto 30 days in broken eggs, feathers, drinking watet
droppings in litter, but are sensitive to sunlight

TRANSMISSION highly contagious; usually introduced by ii#yg imported cage birds that have not gone

through USDA quarantine; spread by contact with infebieds and their body discharges; spreads in feed, veater,
and on equipment and the feet of rodents and hunegys laid by infected hens rarely hatch but may break
incubator and spread the virus

PREVENTION avoid mixing birds of different ages or fralifferent sources; avoid contact with illegally
imported birds; do not visit flocks or let people visit yélock if an outbreak occurs in your area; vaccinatioasinot
offer 100 percent protection and birds vaccinated with\iccine become carriers

TREATMENT none; this is a reportable disease, see "Rdperfaseases” page 196; infected flocks are
guarantined and destroyed; thoroughly clean up and disiefegpment and housing with lye, 2 percent quaterne
ammonium compound, or 5 to 20 percent chlorinedblea

HUMAN HEALTH RISK temporary (3 to 7 days) eye infectioequiring medical treatment may result from
handling vaccine or infected birds

New England DiseaseSee Epidemic Tremor
New Wheat Diseas&eeBluecomb
Nutritional Myopathy. See White Muscle Disease

Nutritional Roup SeeRoup (nutritional)

o

Ochratoxicosis

INCIDENCE sporadic in North America, Europe, and Asia

SYSTEM/ORGAN AFFECTED kidney

PROGRESSION gradual and cumulative

SYMPTOMS in hens: yellow diarrhea, thin-shelled eggs

PERCENTAGE AFFECTED 5 to 50 percent, depending onadderds and level of toxicity
MORTALITY usually low, depending on amount of toxirgested

POSTMORTEM FINDINGS swollen, pale kidneys, sometimesllemnpspotted liver, intestine filled with mucus
RESEMBLES other mycotoxicoses

DIAGNOSIS symptoms, postmortem findings, feed analysi

CAUSE ochratoxins produced #spergillus ochraceouand Penicillium viridicatumfungi in barley, corn,
sorghum, and wheat and in pelleted feed made wittao@nated grain



TRANSMISSION poisoning from contaminated rations; does spread from bird to bird
PREVENTION avoid moldy feeds
TREATMENT replace contaminated feed

HUMAN HEALTH RISK danger of ochratoxin residue in meéstlow as most of the toxin is rapidly excreted in
droppings; residue rarely appears in eggs

Ocular LymphomatosisSee Marek's Disease

Oidica.SeeThrush

Oidiomycosis. See Thrush

Omphalitis

ALSO CALLED mushy chick disease, navel ill, navel infecti@me form of colibacillosis)
INCIDENCE common

SYSTEM/ORGAN AFFECTED navel

INCUBATION PERIOD 1 to 2 days (present at time otdha
PROGRESSION acute
SYMPTOMS dead embryos late in incubation; newly hatchetkslieel wet

in chicks to 4 weeks of age: drooping head, puffedtown, huddling near heat, lack of uniformity in sizeklaf
interest in food or water, distended abdomen with wrlesl yolk sac; unhealed, reddened, swollen, and wet,
mushy or scabby navel; sometimes diarrhea; death

PERCENTAGE AFFECTED usually low unless incubatoritsdion is poor

o

Chick infected with
omphalitis



MORTALITY up to 15 percent, starting just prior to hatch amatinuing for up to 3 weeks; may increase as
hatching season progresses

POSTMORTEM FINDINGS incompletely healed navel, fluid undén,sbluish abdomen, unabsorbed yolk in
abdomen (sometimes yellowish green and watery or yisholirown and cheese-like, often bad smelling)

DIAGNOSIS symptoms, postmortem findings
CAUSE Escherichia colcombined withStaphylococcus aureus, Streptococcus fagaathi@ other bacteria

TRANSMISSION contaminated droppings on hatching eggs; inigibation humidity keeps navel from closing
properly, infectious organisms in incubator or broddemwithin egg, having penetrated shell before or during
incubation) enter unhealed navel; feed, water, lib@taminated with droppings; not transmitted between ig@w
or mature birds

PREVENTION hatch only clean, uncracked eggs; contralbator humidity; clean and disinfect incubator and
brooder between hatches

TREATMENT none effective, cull; if newly purchased chiakgperience a high death rate, notify seller and/or
hatchery

HUMAN HEALTH RISK none, if good sanitation is practiceftes handling infected chicks
Ornithosis.SeeChlamydiosis

Osteomalacia. See Rickets

Osteopetrosis

ALSO CALLED marble bone, thick leg disease (one assein the lymphoid/sarcoma group)
INCIDENCE common

SYSTEM/ORGAN AFFECTED bones

INCUBATION PERIOD 30 days

PROGRESSION usually chronic

SYMPTOMS in young or mature birds (more often male tharafemthickened (sometimes unusually warm) leg
bones, puffy looking shanks, lameness or stilted gailtyfaody conformation, stunting

PERCENTAGE AFFECTED low
MORTALITY up to 10 percent
POSTMORTEM FINDINGS thickened, deformed bones

RESEMBLES rickets, except that osteopetrosis does nsedaones to become porous; cage fatigue, except tha
cage fatigue the bones twist but do not thicken

DIAGNOSIS flock history, symptoms, postmortem findings,olabory tests

CAUSE retrovirus; often occurs in combination with Iymop leukosis



TRANSMISSION contact with infected birds; spread by itdéeddoreeders through hatching eggs or by infected
chicks to non-infected chicks through droppings; mech#yibg bloodsucking parasites or unhygienic vaccinatio
method

PREVENTION defies good management but can be controjlelduying and breeding resistant strains;
identifying and eliminating breeders that produce itgechicks (requires testing for reactors); not reusingchic
boxes; raising chicks on wire; not combining chickenditéérent ages or from different sources; thoroughly
cleaning facilities before introducing new birds; thorougti®aning and disinfecting incubator and brooder
between hatches; controlling bloodsucking parasites; apfltiokwide injections or vaccinations using one
needle

TREATMENT none, cull; clean up and disinfect
HUMAN HEALTH RISK none known
OsteoporosisSeeCage Fatigue

P
Pale Bird SyndromeSee Infectious Stunting Syndrome

ParacolonSeeArizonosis

Parainfluenza.See Newcastle Disease

Paratyphoid

ALSO CALLED paratyphoid infection, PT (one kind oflrsanellosis)
INCIDENCE very common worldwide

SYSTEM/ORGAN AFFECTED digestive or entire body (segmnic)
INCUBATION PERIOD 5 days

PROGRESSION acute or chronic

SYMPTOMS in embryos at time of hatch: numerous dead in, §tygbed or unpipped

in chicks up to 5 weeks old: death at time of hatch prefesion, weakness, poor growth, drooping wings,
decreased appetite, increased thirst, "chirping” eepmg" sounds, huddling around heat with feathers djffle
eyes closed, head down, wings drooping; sometimes swjolleis, swelling or blindness in one or both eyes
watery diarrhea with pasting, dehydration

in adult carriers: no symptoms or reduced egg producparplish head, comb, and wattles (septicemic form)
PERCENTAGE AFFECTED high
MORTALITY 10 to 20 percent, sometimes 100 percengkgeat 6 to 10 days of age

POSTMORTEM FINDINGS in chicks: none recognizable, orasoabed yolk sac, dehydration, swollen liver with rec
streaks or white dots, creamy or yellowish cheesyscoreeca in adult birds: none recognizable, or inflamez$iime,
swollen liver, spleen, kidneys

RESEMBLES arizonosis, typhoid, pullorum, septicemia thueolibacillosis (see "Colibacillosis,” page 112),
infectious synovitis when joints are swollen



DIAGNOSIS flock history (birds' age), symptoms, posti@or findings, laboratory identification of bacteria

CAUSE over 150 differerffalmonellabacteria §. heidelber@ndS. typhimuriummost commonly affect chickens,
S. enteritidisalso affects humans) that reside in soil and litter andtiafeariety of birds and mammals

TRANSMISSION contaminated soil or litter (persists for uf tmonths); contaminated droppings (persists for up to
28 months); contaminated feathers, dust, hatchery(fleffsists for up to 5 years); feed containing contanminate
animal by-products (not including pellets and crumbled$g¢ed and water containing contaminated droppingeasis
from infected breeders to chicks through hatching égggs can blow up during incubation, further

spreading contamination); spread on dirty equipmentofe®dents and humans

PREVENTION difficult, due to bacteria's wide range of anilm@gts; collect hatching eggs often; hatch only eggs
from paratyphoid-free breeders; replace nesting biften; clean and disinfect incubator and brooder aftdr batch;

minimize chilling, overheating, parasitism, withholding of watefeed; keep drinking water free of

droppings; control rodents, reptiles, wild birds, cockheag beetles, fleas, and flies; avoid mixing chickensaonbus

age groups; keep breeders on wire flooring

TREATMENT none effective, survivors may be carrigdgimonella Enteritidisnfection is reportable, see
"Reportable Diseases" page 196

HUMAN HEALTH RISK mild to serious illness from eatingwaor undercooked contaminated meat or eggs, se
"Salmonellosis,” page 239

Parrot Fever.See Chlamydiosis

Pasted Vent

ALSO CALLED cloacitis, vent gleet

INCIDENCE common in chicks, less common in mature birds

SYSTEM/ORGAN AFFECTED vent

PROGRESSION chronic

SYMPTOMS in chicks up to 10 days old: droopiness, droggpsticking to vent
in laying hens: offensive odor from droppings stickiogent feathers

PERCENTAGE AFFECTED usually limited

MORTALITY possible, if vent gets sealed shut

POSTMORTEM FINDINGS distended rectum filled with dropgs

RESEMBLES in chicks: arizonosis and paratyphoid, exceptpasted vent involves fewer chicks and they appe:
otherwise healthy

DIAGNOSIS symptoms
CAUSE in chicks: unknown, may be due to impropersezirncy of droppings caused by rations or chilling
in hens: loss of muscle tone due to hereditary weaknes
TRANSMISSION does not spread from bird to bird
PREVENTION keep chicks warm; do not hatch eggs fromcaé#id hens to avoid passing on hereditary weakness



TREATMENT carefully pick away adhering matter; culiats that don't recover

HUMAN HEALTH RISK none

PasteurellosisSee Cholera (acute); Cholera (chronic)
PediculosisSe€'Lice," page 63

Pendulous CropSee Crop Impaction

PerosisSeeSlipped Tendon

Pink DiseaseSeeFatty Liver Syndrome

The PlagueSeeNewcastle Disease (exotic)

Plantar PododermatitiSeeBumblefoot

Plasmodiuminfection. SeeMalaria

Pleuropneumonialike Organism (PPLO) Infecti@eeChronic Respiratory Disease
PneumoencephalitiSeeNewcastle Disease

PneumomycosisSee Aspergillosis (acute); Aspergillosis (chronic)
PoisoningSeepage 139

Pox (Dry)

ALSO CALLED avian pox, chicken pox (has nothing to dishwhuman chicken pox), cutaneous pox, fowl pox,
sore head, (sometimes mistakenly called "canker")

INCIDENCE common in some areas worldwide, especiallganfined flocks in cold weather
SYSTEM/ORGAN AFFECTED skin

INCUBATION PERIOD 4 to 14 days

PROGRESSION spreads slowly (except when spread by iibass) lasts 3 to 5 weeks in individual birds

SYMPTOMS in birds of all ages, except newly hatched chickised clear or whitish wart-like bumps on comb and
wattles that grow larger, turn yellowish, and later bezoeddish brown, gray, or black bleeding scabs

appearing singly, in clusters, or clumping together; s€alboff to form smooth scars; sometimes scabs spcead
eyelids, unfeathered areas of head and neck, ventfaet, or legs; retarded growth or weight loss (somasd eyes
inhibit feeding), drop in egg production

PERCENTAGE AFFECTED low to 100 percent

MORTALITY 1 to 2 percent

RESEMBLES comb wounds due to fighting, except that weuwihal not spread
DIAGNOSIS symptoms, confirmed by laboratory identificatafrvirus

CAUSE pox virus that affects a wide variety of bires aurvives for many months on scabs and feathers of
infected birds



TRANSMISSION through skin wounds (due to insect biteshihd) fighting, cannibalism, or other injury);

spreads by means of feathers and scabs from idféates; spread mechanically by mites, mosquitoes, and wild
birds; mayspread from infected breeders to chicks through hajaags, causing disease when infected birds come
under stress

PREVENTION defies good management; control mites andjuite®es; vaccinate where pox is prevalent (on dayol
chicks, use only vaccine designafedchicky; if large number of vaccination sites do not swell aradb swer within 7
to 10 days, revaccinate with new batch of vaccine; singespreads slowly, it may be checked by vaccinatindewhi
disease is in progress

TREATMENT none; isolate infected birds in uncrowded agisremove scabs around mouth and eyes so birds car
eat; prevent secondary infection with 300 mg oxytet#og (Terramycin) per gallon of drinking water for 8yd
followed by vitamin supplement in water; infected birds redlyirecover in 2 to 4 weeks and are immune (but some
remain carriers and may become reinfected during amaltother times of stress); thoroughly clean housing afte
outbreak to remove all infective scabs

HUMAN HEALTH RISK none known; "chicken pox" in humansdaused by a different virus that has nothing to dc
with chickens

Pox (Wet)

ALSO CALLED diphtheritic pox, fowl diphtheria

INCIDENCE worldwide, less common than dry pox

SYSTEM/ORGAN AFFECTED upper respiratory

INCUBATION PERIOD 4 to 14 days

PROGRESSION spreads slowly (except when spread by iboss)y lasts 3 to 5 weeks in individual birds

SYMPTOMS in birds of all ages, except newly hatched chitlansparent whitish wart-like or scabby bumps on
face, eyes (can cause blindness), throat, and windpgssibly becoming large enough to suffocate bird), gigwi
larger until they join and turn yellow and cheesy; ralesloeezing, nasal or eye discharge, death due to
suffocation

PERCENTAGE AFFECTED Ilow to 100 percent
MORTALITY up to 50 percent

POSTMORTEM FINDINGS yellowish or brownish cheesy massanouth, upper throat, and windpipe, anchored
cheese-like roots

RESEMBLES infectious laryngotracheitis, nutritionalujpo
in chicks: biotin deficiency, canker
DIAGNOSIS flock history, symptoms, confirmed by postmuorténdings, laboratory identification of virus
CAUSE same virus as dry pox invading the upper respyréract
TRANSMISSION same as for dry pox
PREVENTION same as for dry pox

TREATMENT if thick discharge interferes with breathinggan airways with cotton swab coated with iodine; otherwi:
treat as for dry pox
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Head of a chicken with pox

HUMAN HEALTH RISK none known, not related to diphtfein humans

Pseudo-BotulisnSeeMarek's Disease
ProlapseSee'Prolapsed Oviduct,” page 53

Pseudofowl PesGeeNewcastle Disease

Pseudomonas

INCIDENCE rare

SYSTEM/ORGAN AFFECTED entire body
INCUBATION PERIOD 3 days

PROGRESSION acute to chronic

SYMPTOMS in embryos or newly hatched chicks: death

in older birds: lameness, loss of coordination, swollen laeadwattles, swollen hock joints and foot pads,
diarrhea, death within 1 to 2 days

PERCENTAGE AFFECTED up to 10 percent

MORTALITY usually no more than 10 percent but carupeo 90 percent
POSTMORTEM FINDINGS swollen, spotty liver, spleergieys
RESEMBLES septicemic colibacillosis

DIAGNOSIS characteristic fruity odor, laboratory idéication of bacteria

CAUSE Pseudomonas aeruginosecteria commonly found in chicken droppings, soil,ewaand humid
environments; infects birds with reduced resistanmetd some other cause

TRANSMISSION droppings of infected birds in feed, watiter; infects chicks through shells of hatching eggs;
spreads in vaccines and antibiotics handled in an unhygiemaer; infects chickens with reduced susceptibility d
to other bacterial or viral diseases



PREVENTION good incubator and brooder sanitation; hygiéandling of vaccines and antibiotics; avoid mixing
birds of different ages; avoid stress

TREATMENT bacteria are resistant to many antibiotiag, tbeatmenimay reduce losses started earlyand a
suitable antibiotic (such as gentamicin) is determined thrtalgiratory sensitivity testing

HUMAN HEALTH RISK rare but potentially serious infecti@ue to bacteria entering an open wound or deep
puncture

Pseudo-Poultry PlagueSee Newcastle Disease
PsittacosisSeeChlamydiosis
Pullet Disease.See Bluecomb

Pullorum

ALSO CALLED bacillary white diarrhea, BWD, pullorum disea PD, white diarrhea (one kind of salmonellosis
INCIDENCE worldwide, rare in North America

SYSTEM/ORGAN AFFECTED digestive or septicemic

INCUBATION PERIOD 7 to 10 days

PROGRESSION acute or chronic

SYMPTOMS in chicks up to 4 weeks old: sudden death ordbagppetite, sleepiness, weakness, huddling near
heat, swollen hock joints, white (or greenish-brown}tpaliarrhea; sometimes gasping, shrill peeping or
chirping while trying to expel droppings; uneven gtiovamong survivors in mature birds: no signs or lafss
appetite, increased thirst; sometimes pale, shriveled ,ogmaén diarrhea, drop in egg production

PERCENTAGE AFFECTED up to 100 percent

MORTALITY up to 90 percent in chicks, increasing on 4thbth day and peaking at 2 to 3 weeks of age (100
percent if infected chicks are shipped, chilled, or kepisanitary conditions)

POSTMORTEM FINDINGS in chicks: none recognizable; or updiesd yolk; cheesy material in abdominal
cavity or ceca,; enlarged liver, heart, kidneys, goidesr; small white or gray nodules (pinpoint to pea-size) i
liver, heart, gizzard, intestine, and lungs

in adult birds: none recognizable; or enlarged liverrthaaleen, and kidneys; swollen ceca or oviduct filled
with firm, cheesy material

in hens: brownish or greenish shriveled yolks, yolk mig@tén abdominal cavity in
cocks: shriveled testes (testicles)
RESEMBLES omphalitis, paratyphoid, typhoid; white diarrhea t simple chilling
DIAGNOSIS history (birds' age), symptoms (pattern otld&a laboratory identification of bacteria

CAUSE Salmonella pullorunbacteria, survives for years in dry litter, but is ead#égtroyed by cleaning and
disinfection

TRANSMISSION from infected breeders to chicks througtthiag eggs; spread from chick to chick in incubator o
brooder; occasionally transmitted by contaminated littereshequipment



PREVENTION purchase certified pullorum-free stock; hagbs only from pullorum-free breeders; do not mix
certified pullorum-free stock with other birds; control $lieodents, and wild birds; breed for resistance (hessgds
such as Rocks and Reds are more susceptible thaornsgand other light breeds); blood test birds (home léts a
available) and eliminate carriers until two tests, no lems #1 days apart, are negative (some states

require blood testing of all exhibition birds)

TREATMENT cull, survivors are carriers; this is a repbte disease in most states, see "Reportable Diseases
page 196

HUMAN HEALTH RISK eating highly contaminated meat can smuacute intestinal infection (characterized by
explosive onset, high fever, and prostration); recoisgespontaneous and rapid

Pulmonary AspergillosisSee Aspergillosis (acute), Aspergillosis (chronic)]

Q

Quail DiseaseSeeUlcerative Enteritis

R

Rachitic ChicksSeeRickets

Range ParalysisSee Marek's Disease
Renal Failure/GoutSee Gout (visceral)

Reovirus InfectionSeeViral Arthritis

ReticuloendotheliosisSee Runting Syndrome
Rickets
ALSO CALLED osteomalacia, rachitic chicks

INCIDENCE rare, yet the most common nutritional deficien€ growing birds, especially those housed in
confinement

SYSTEM/ORGAN AFFECTED bones
PROGRESSION depends on degree of deficiency

SYMPTOMS in young birds: depression, frequent squattitiff-legged gait or inability to stand,slow growth,
ruffled feathers, black feather parts in red or buffelis, easily bendable beak, bowed or twisted legwargs,
enlarged joints, paralysis in mature birds: easily énoiones, bent keel dished in near the middle

PERCENTAGE AFFECTED can be high
MORTALITY up to 20 percent

POSTMORTEM FINDINGS soft, rubbery bones, string of rokndbs caused by beading of inner surfaces of ri
heads where ribs join spine (called "rickety rosary'racHitic rosary")

RESEMBLES cage fatigue, except that birds need not begesdo get rickets



DIAGNOSIS flock history (birds' age), symptoms (espégiabft beak), postmortem findings (especially rib
beading), ration evaluation

CAUSE deficiency of vitamin D3; deficiency or imbalancecafcium or phosphorus (too much calcium ties up
phosphorus); inability to absorb nutrients due to infestgtunting syndrome

TRANSMISSION nutritional, does not spread from bird ital b

PREVENTION feed oyster shell or coarse limestone flemce; use commercially prepared ration fortified with
vitamin D3; let birds out into the sunshine; range birdeegnme or legume-grass pasture

TREATMENT vitamin D3 supplement at three times the ndramount for 3 weeks, then reduce to normal
amount (take care, excess vitamin D in feed caXe)t for chicks, one-time dose of 15,000 IU vitarBig; in
case of paralysis, give a calcium phosphate supplement

[aNis

ARTHUR & BICEFORD, DWM, U, CAL,,

SIARA IV N WAL 'GHOINIIA VW BNHLEY

Beaded ribs from rickets



HUMAN HEALTH RISK none

Rotaviral Enteritis

ALSO CALLED rotaviral infection, viral enteritis
INCIDENCE worldwide and increasingly more common
SYSTEM/ORGAN AFFECTED digestive

INCUBATION PERIOD 2 to 5 days

PROGRESSION lasts 5 to 10 days

SYMPTOMS in young birds: depression, profuse watery logsy inflamed vent, appetite loss, weight loss,
dehydration, death

PERCENTAGE AFFECTED nearly 100 percent

MORTALITY up to 50 percent

POSTMORTEM FINDINGS vyellowish, watery, gas-filled matteriimestines and ceca
RESEMBLES any other (enteric) disease causing darrh

DIAGNOSIS laboratory identification of diarrhea's caus

CAUSE rotavirus common in the poultry environment, busdti@lways cause disease

TRANSMISSION contact with infected birds and their drogginspreads on contaminated equipmeardy be
transmitted in or on hatching eggs

PREVENTION clean and disinfect housing periodically; dostatt new chickens on used litter

TREATMENT none, cull; penicillin and supportive theyafsee page 192) help, but survivors do not grow well;
thoroughly clean and disinfect before introducing rfleak

HUMAN HEALTH RISK none known

Rot Gut. See Necrotic Enteritis

Round Heart Disease

INCIDENCE extremely rare and only during winter in bimdsintained on deep litter
SYSTEM/ORGAN AFFECTED heart

PROGRESSION acute

SYMPTOMS in birds 4 to 8 months old: sudden death

PERCENTAGE AFFECTED no iliness evident

MORTALITY up to 50 percent

POSTMORTEM FINDINGS enlarged, yellowish, soft heart, iethat the tip

RESEMBLES sudden death syndrome, except that in SDSdurofgo convulsions just prior to death and usually die
on their backs



DIAGNOSIS symptoms, postmortem findings

CAUSE unknown, possibly related to nutritional deficiency
TRANSMISSION unknown

PREVENTION provide proper nutrition

TREATMENT none

HUMAN HEALTH RISK none known

Roup. SeeCanker, Cholera (chronic), Infectious Coryza, Rouptr{tional)
Roup (Nutritional)

ALSO CALLED A-avitaminosis

INCIDENCE rare except when homemade rations are fed
SYSTEM/ORGAN AFFECTED upper respiratory (eyes, ndbeoat)
PROGRESSION chronic

SYMPTOMS in chicks 1 to 7 weeks old: droopiness, pale spmabd failure to grow followed by sore, swollen
eyelids, sticky or cheesy discharge from eyes and lssiwollen sinuses, difficulty breathing

in hens: unthriftiness and decreased egg productionmetioby runny eyes and nose, eyelids stuck togethe
ruffled feathers, whitish-yellow mouth sores in seveasses, weakness, emaciation, increased interval betwe
clutches, increased blood spots

PERCENTAGE AFFECTED high

MORTALITY up to 100 percent

POSTMORTEM FINDINGS dry, dull respiratory lining; excesates in cloacal bursa

RESEMBLES cholera (chronic), chronic respiratory diseasectious bronchitis, infectious coryza, influenza
DIAGNOSIS symptoms, postmortem findings, microscopic exatminaf body tissue, ration evaluation

CAUSE vitamin A deficiency for 2 to 5 months; chicks hattlrom deficient breeders will be deficient unless fe
fortified starter ration

TRANSMISSION does not spread from bird to bird

PREVENTION use only fresh feed (buy small quantitiestavon't go stale); allow birds to free range or feed
them good sources of vitamin A such as new yellow (rfdte)vcorn and alfalfa meal

TREATMENT water-soluble vitamin A supplement in drinkimgter; vitamin A injections in severe cases
HUMAN HEALTH RISK none

Runting Syndrome

ALSO CALLED runting disease syndrome (a form of retiemldotheliosis)

INCIDENCE rare, occurs in Australia, Israel, Japaml southeastern United States



SYSTEM/ORGAN AFFECTED entire body

SYMPTOMS in birds 4 to 10 weeks, after receiving contateshaaccine as day-old chicks: poor growth,
abnormal feathering (barbules compress against the shafshort distance); sometimes paralysis in naturally
infected birds of all ages: no symptoms

POSTMORTEM FINDINGS sometimes enlarged nerves; atroplejoatal bursa

RESEMBLES Marek's disease, except that runting synermwvolves nerves to a lesser extent; infectious anemi
infectious bursal disease, infectious stunting syndr¢different disease sometimes also called "broiler rgntin
syndrome")

DIAGNOSIS flock history (use of potentially contaminatectaine), symptoms, postmortem findings, laboratory
identification of virus

CAUSE retrovirus that affects a variety of birds accidby introduced to chickens through vaccines contaminats
during manufacture

TRANSMISSION contact with infected birds, their body fluids,dboppings; occasionally spread from breeders
(cocks as well as hens) through hatching eggs; posgibbad by mosquitoes and other insects

PREVENTION none known; insect control and good s#aitéhelp
TREATMENT none known

HUMAN HEALTH RISK none known

Ruptured TendorSeeViral Arthritis

S

Salmonella enteritidisSeeParatyphoid

Salmonellosis.See Arizonosis, Typhoid, Paratyphoid, Pullorum
Sinusitis.SeeChronic Respiratory Disease

Slipped Tendon

ALSO CALLED chondrodystrophy, perosis

INCIDENCE common in heavy, fast-growing breeds
SYSTEM/ORGAN AFFECTED hock

SYMPTOMS in young birds, starting at 9 days of age: swoflahhock joint; hopping on one leg, sometimes one ¢
both legs twist or rotate to the side; death due to inglbdibbtain food and water

PERCENTAGE AFFECTED 3 to 5 percent
MORTALITY low
POSTMORTEM FINDINGS sometimes shortened, thickened lamgé of legs and wings



RESEMBLES twisted leg, except that in twisted leg the baresiot shortened
DIAGNOSIS history (birds' age, size, breed), symptgmastmortem findings, ration evaluation

Typical case of slipped teod

CAUSE deficiency in manganese or one of five B vitan(imstin, choline, folic acid, nicotinic acid, pyridoxine)
TRANSMISSION nutritional, does not spread from bird il

PREVENTION breed for genetic resistance; feed at leagie@®ent commercial ration (no more than 5 percent
corn or other treats); avoid crowding young birds; bronditter rather than on slats, wire, or slick floor

TREATMENT manganese and B-vitamin supplement won'treev@ermanent damage but will minimize future
damage

HUMAN HEALTH RISK none
Sod DiseaseseeErgotism

Sore HeadSeePox (dry)

Sour CropSeeThrush
Spirochetosis

ALSO CALLED fowl spirochetosis

INCIDENCE common in free-ranged flocks in tropical andgerate climates, rare in North America (although the
fowl tick that carries it is found in the southwestern Uni¢ates)

SYSTEM/ORGAN AFFECTED entire body (septicemic)
INCUBATION PERIOD 3 to 12 days
PROGRESSION acute or chronic

SYMPTOMS in birds of all ages: droopiness, ruffled featheuddling, yellow green diarrhea with large amounts
of white urates, increased thirst, loss of appetite, weak pede or purplish comb, incoordination, loss of irgere

in perching, lying with head on ground, convulsionsefeparalysis, drop in temperature to below normal just
before death



PERCENTAGE AFFECTED 1 to 2 percent in carrier floskth immunity due to constant exposure to ticks, up to 1(
percent in susceptible birds mingled with immune birds

MORTALITY usually no more than 75 percent, but carupgo 100 percent

POSTMORTEM FINDINGS swollen, mottled spleen; sometime®rmsh mucus in intestines, enlarged, spotted
liver, swollen, pale kidneys and/or enlarged, palethea

RESEMBLES influenza or Newcastle, except that spirochetises not cause respiratory symptoms and bloody
intestines; Marek's disease, except that spirochetosgsbt produce tumors; cholera, typhoid, and sepitcem
colibacillosis, except that in spirochetoSialmonella, Pasteurellar E. coli bacteria cannot be found by laboratory

DIAGNOSIS flock history (presence of fowl tick&rgus persicus symptoms, postmortem findings, identification o
spirochetes

CAUSEBorrelia anserinabacteria that affect many birds but do not survive lorthe environment

TRANSMISSION contact with moist droppings, blood, tissured mucus of infected birds; spread by eating or
being bitten by an infective fowl tick, mosquito, ohet bloodsucker; spread through cannibalism (including
picking carcasses of dead infected birds), contamirthtgupings in feed or water, using the same needle for
flockwide inoculation, vaccination, or blood testing

PREVENTION control ticks and other bloodsucking insegtsnot combine tick-infested and susceptible birds; do r
house clean birds where outbreak has occurred withéaf3; vaccine not available in the United States

TREATMENT none effective; inject individual birds witl® 2ng oxytetracycline (intramuscular) once a day for 2
days or add 1 gram oxytetracycline per gallon of dngkvater for 3 days; survivors are immune and are moecs
treat only under supervision, this is a reportableadisesee "Reportable Diseases" page 196

HUMAN HEALTH RISK none known (little is understood ttate about the spread of a related tick-borne
spirocheteB. burgdorferj which causes Lyme disease in both birds and humans)

Split-Wing SyndromeSeelnfectious Shunting Syndrome
SpondylolisthesisSeeKinky Back

Staphylococcic Arthritis

ALSO CALLED arthritis/synovitis, staphylococcic segmia
INCIDENCE common worldwide

SYSTEM/ORGAN AFFECTED joints or entire body (septicemic)
INCUBATION PERIOD 2 to 3 days (septicemic form)
PROGRESSION acute (septicemic form) or chronic (artHotim)

SYMPTOMS in all ages (most often growing birds): fevehiagance to move, ruffled feathers, depression,
swollen joints (hot to the touch), resting on hocks agel,kameness (chronic), death (acute)

PERCENTAGE AFFECTED low
MORTALITY low



POSTMORTEM FINDINGS joints (especially hock) and surding area are inflamed and contain whitish
fleckfilled pus that appears cheesy in an advanced iafe@ometimes swollen, spotted liver and spleen

RESEMBLES in young birds: joint infections (synovitis) sad by other bacteria; viral arthritis, except that in
viral arthritis fluid surrounding joints is yellowishr @inkish in mature birds: acute cholera (septicemic form),
except that cholera involves a greater number of deaths

DIAGNOSIS symptoms, laboratory identification of baeter

CAUSE Staphylococcus auretmcteria common in the poultry environment
TRANSMISSION bacteria entering body through wounds

PREVENTION prevent injuries by providing safe, uncreddousing

TREATMENT staph bacteria are resistant to many antilspticit treatmeninay be successfuf a suitable
antibiotic is determined through laboratory sensitivistitegy

HUMAN HEALTH RISK unsanitary handling of meat during fmllowing butchering can cause food poisoning ir
humans; see "Staphylococcal Food Poisoning" page 243

Staphylococcic Septicemi&eeStaphylococcic Arthritis
StaphylococcosisSeeBumblefoot, Omphalitis, Staphylococcic Arthritis

Star-Gazing SyndromeSee Epidemic Tremor

Sternal BursitisSeeBreast Blister

Stomatitis. See Thrush

Streptococcosis

(See als@®Omphalitis)

INCIDENCE worldwide but not common
SYSTEM/ORGAN AFFECTED entire body (septicemic)
INCUBATION PERIOD 5 to 21 days

PROGRESSION acute (septicemic) or chronic

SYMPTOMS in mature birds: depression, weight loss; somstiameness, head tremors, yellow diarrhea, pale
combs and wattles, fever (108-110°F, 42-43°C), examiusudden death

PERCENTAGE AFFECTED up to 50 percent
MORTALITY up to 50 percent
POSTMORTEM FINDINGS enlarged, pale heart; light-coloredark red patchy areas on liver

RESEMBLES septicemic forms of staphylococcosis, colibzgig] pasteurellosis, erysipelas, other bacterial
diseases

DIAGNOSIS symptoms and laboratory identification of baater

CAUSE Streptococcus zooepidemichbacteria that normally live in a chicken's intestines; infedsooonsidered
secondary, since it occurs only if resistance isgediby some other disease



TRANSMISSION inhalation, ingestion, skin wounds; bacteriaexteemely susceptible to drying and so cannot
spread on equipment

PREVENTION practice good sanitation; avoid stress

TREATMENT bacteria are resistant to many antibiotics, buttnentmay reduce losses started earlyand
suitable antibiotic is determined through laboratory sensitiggting

HUMAN HEALTH RISK none known

Stress Diseas&eeChronic Respiratory Disease

Shunting SyndromeSee Infectious Shunting Syndrome
Sudden Death Syndrome

ALSO CALLED SDS, acute death syndrome, ADS, acute hedtré, fatal syncope, flip-over disease, heart
attack ("sudden death syndrome" in maturing broilerdeeein Australia is caused by an unrelated nutritional
deficiency)

INCIDENCE common worldwide, especially in intensiwvehanaged broilers
SYSTEM/ORGAN AFFECTED heart and lungs
INCUBATION PERIOD days to weeks

PROGRESSION acute

SYMPTOMS in apparently healthy broilers, 1 to 12 weeksgef, @rimarily cocks: extended neck, gasping or
squawking, wing beating, leg pumping, flipping onto badéath within 1 minute of first symptoms in laying
hens: cloacal tissue protrudes through vent, death

PERCENTAGE AFFECTED up to 5 percent
MORTALITY 100 percent

POSTMORTEM FINDINGS feed-filled intestine; bloated, bright tedgs; pools of fluid between ribs and lungs;
empty gall bladder; sometimes mottled muscles, livet,kadneys; in hens: numerous blood vessels coveringagg
cluster, sometimes internal broken-shelled egg

RESEMBLES round heart disease, except in sudden dgatrome birds go into convulsions before dying
DIAGNOSIS symptoms, postmortem findings

CAUSE unknown; may be caused by high carbohydratisfaed rapid weight gain relative to feed intake
TRANSMISSION nutritional, does not spread from bird to bitalnot feed for rapid weight gain
PREVENTION low-intensity lighting; avoid noise and otldesturbances

TREATMENT none

HUMAN HEALTH RISK none known

Summer Diseas&eeBluecomb



Swollen Head Syndrome

ALSO CALLED dikkop, facial cellulitis, SHS, thick head

INCIDENCE not found in North America; prevalent in Isra®buth Africa, and parts of Europe
SYSTEM/ORGAN AFFECTED head

INCUBATION PERIOD 36 hours

PROGRESSION spreads rapidly

SYMPTOMS in broilers and broiler breeders: sneezing, vemllen eyes, progressive swelling of the head and
wattles, scratching of face with feet, drop in egg prédagcsometimes nervous symptoms; death

PERCENTAGE AFFECTED less than 4 percent

MORTALITY 4 to 10 percent

POSTMORTEM FINDINGS inflamed pus-filled tissue beneathskia of head
RESEMBLES infectious bronchitis, infectious coryzawdastle

DIAGNOSIS flock history (contact with infected turkeysymgptoms, laboratory tests

CAUSE combination oEscherichia coliand possibly turkey coryza virus; often follows debegkinvaccination for
Newcastle

TRANSMISSION contact with turkeys infected with turkey corydainotracheitis) or drinking water
contaminated with the virus

PREVENTION provide adequate ventilation; avoid crowgipactice good sanitation and litter management;
avoid mixing birds of different ages or species

TREATMENT improve ventilation; keep birds warm and wieltl with high protein rations and a vitamin E
supplement; treat with broad-spectrum sulfonamides

HUMAN HEALTH RISK none known

Synovitis.Seelnfectious Synovitis

T
TenosynovitisSeeViral Arthritis

Thick Head.See Swollen Head Syndrome

Thick Leg DiseaseseeOsteopetrosis

Thrush

ALSO CALLED candidiasis, crop mycosis, moniliasis, muguedica, oidiomycosis, sour crop, stomatitis
INCIDENCE common

SYSTEM/ORGAN AFFECTED upper digestive tract

INCUBATION PERIOD 2 to 4 weeks



PROGRESSION chronic

SYMPTOMS in growing birds: depression, rough featherssttgar, distended sour crop, slow growth or weight
loss

PERCENTAGE AFFECTED up to 20 percent
MORTALITY up to 5 percent

POSTMORTEM FINDINGS grayish white, rough, circular, tigokngs that join to create a "Turkish towel"
appearance in mouth, esophagus, and crop lininggtsoes in stomach, rarely in the intestine

RESEMBLES canker, capillary worms, pox (wet)

DIAGNOSIS flock history (age of birds, outbreak of cotasis or use of antibiotics), symptoms (unthrifty birds),
postmortem findings

CAUSE Candida albicangeast-like fungus commonly living in the bowels of chitké¢hat infect when normal
flora are disrupted by coccidiosis or antibiotics, groptbmoters, and other drugs; sometimes found in conmecti
with another disease (especially coccidiosis or chthosys)

TRANSMISSION contaminated droppings in drinking water

PREVENTION good nutrition and sanitation; avoid parasitesnckeeders and waterers regularly; avoid
crowding; avoid prolonged treatment with antibiotics atieer drugs

TREATMENT isolate infected birds; clean and disinfect &asdand waterers; flush with molasses or Epsom sa#s (s
"Flushes," page 192), followed by % teaspoon coppkate (powdered bluestone) per gallon drinking wateryevet
other day for 5 days served in a nonmetal watereratepenthly; clean mouth sores with an antiseptic such :
hydrogen peroxide and treat with nystatin

HUMAN HEALTH RISK C. albicanscan cause mouth and genital infection in humans;'Gardidiasis" page
232

Tibial Rotation.SeeTwisted Leg

Toxicoinfection.SeeBotulism

Toxoplasmosis

ALSO CALLED toxoplasma

INCIDENCE worldwide but sporadic and rare

SYSTEM/ORGAN AFFECTED central nervous system; sometimpeodelctive system, muscles, and organs
INCUBATION PERIOD 3 to 12 days

PROGRESSION usually acute in young birds, chronader birds

SYMPTOMS primarily in young, stressed birds: loss of apgeemaciation, pale, shriveled comb, white
droppings; sometimes diarrhea, incoordination, walking idesrwith head twisted back, muscle spasms,
paralysis, blindness; lasts as long as 3 weeks, eftéa in death



PERCENTAGE AFFECTED high

MORTALITY up to 50 percent

POSTMORTEM FINDINGS enlarged, mottled liver; blood-filleings

RESEMBLES Marek's disease, Newcastle, or any othectiofeinvolving the nerves
DIAGNOSIS laboratory identification of protozoa

CAUSE Toxoplasma gondprotozoan parasite

TRANSMISSION picking in infected droppings of housecateetated animals, picking at infected meat
(including infected chickens, dead or live), eating itddcearthworms, eating flies or cockroaches carrying
toxoplasma on their bodies

PREVENTION control flies, cockroaches, dung beetleslents
TREATMENT none known

HUMAN HEALTH RISK eating undercooked meat contaminated virtfiected droppings can (though rarely does
cause infection in humans, see "Toxoplasmosist 3§

TrichomoniasisSeeCanker

Trichothecene MycotoxicosisSee Fusariotoxicosis
Tuberculosis

ALSO CALLED avian tuberculosis, AT, TB

INCIDENCE common worldwide, especially in backyard Kedn temperate northern climates (northcentral
United States)

SYSTEM/ORGAN AFFECTED starts in intestinal tract and migratesther internal organs
INCUBATION PERIOD years
PROGRESSION usually chronic, rarely acute, spreagssiewly

SYMPTOMS in birds 2 years old or older (especially livingcontact with soil): dull, ruffled feathers, gradual
weight loss despite good appetite, shrunken breast msugeteminent (often deformed) keel; persistent diarrhea,
pale (sometimes bluish) combs and wattles, decreaagiing] sometimes lameness; death

PERCENTAGE AFFECTED 10 to 50 percent, spread ovemynmaonths
MORTALITY 100 percent

POSTMORTEM FINDINGS hard, knobby grayish to yellowisbdules (tubercles) in liver, spleen, intestine, and
bone marrow, increasing in size and number with theteoigtime the bird is infected

RESEMBLES blackhead, except that in blackhead orgats spe dished rather than knobby; avian leukosis
complex, except that leukosis usually affects youngesbair-sac mites, which can be detected only by seeing tin
translucent dots moving around in air sacs soon aftedi@sd(see page 71)



DIAGNOSIS flock history (bird's age, chronic diseasaditions), symptoms (extreme emaciation, continuinghdga
postmortem findings, laboratory identification of bactenibple-blood test to identify live positive reactors;

live birds may be skin tested by using a 1 ml tubera@ylimge and Y2-inch (1.3 cm), 26 gauge needle

to inject 0.05 ml avian tuberculin into wattle skin; swelling 24t hours indicates test is positive, although infechets .
occasionally react negatively

CAUSE Mycobacterium aviunbacteria that survive for 6 months or more in litter apdo 4 years in soil, affect a
wide variety of birds

TRANSMISSION droppings of infected birds or picking at teoninated carcasses of dead birds; spread on
contaminated shoes and equipment

PREVENTION do not keep chickens over 18 months old; damie birds from different age groups; design
housing so birds can't pick in droppings; rotate rangegpvemeactors to wattle test

TREATMENT none effective, cull; thoroughly clean agidinfect housing with a cresylic compound, remove tpe to
4 inches of soil in dirt-floor housing and replace it witfttontaminated soil; remove 2 inches of range topsdié&ep
new birds off contaminated range for at least 4 years

HUMAN HEALTH RISK M. aviumis not the same bacterium that normally causes humahurBan infection is
rare but possible in people who have been sensitizedvtarhar bovine TB or who have acquired immune
deficiency syndrome

Twisted Leg

ALSO CALLED crooked legs, long-bone distortion, tibiatation, valgus leg deformity, valgus or varus
deformation, VVD, windswept

INCIDENCE common in battery-raised broilers
SYSTEM/ORGAN AFFECTED long bones of leg
PROGRESSION rapid onset (1 to 2 days)

SYMPTOMS in broilers 1 week of age and older, primarilgkawels: one or both legs bend outward at hock
joints by as much as 90°, sometimes with a pointed ymiotn at the hock joint; sometimes birds walk on bruised
swollen hocks

PERCENTAGE AFFECTED up to 2 percent in mixed flocks, u@%opercent in all-cockerel flocks; highest in
birds brooded on wire

MORTALITY none

POSTMORTEM FINDINGS outward or inward angulation opapor lower bones
RESEMBLES slipped tendon, except that twisted leg bonesi@ravidened and shortened
DIAGNOSIS symptoms

CAUSE unknown, may be genetic or nutritional; possileliated to slipped tendon
TRANSMISSION unknown



PREVENTION raise broilers on litter (rather than on Yiaed do not feed for rapid growth
TREATMENT none, condition is not reversible

HUMAN HEALTH RISK none known

~
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Twisted leg

Typhoid

ALSO CALLED fowl typhoid, FT, infectious leukemia (orknd of salmonellosis)
INCIDENCE worldwide, rare in North America

SYSTEM/ORGAN AFFECTED digestive or system wide (septicgm
INCUBATION PERIOD 4 to 5 days

PROGRESSION usually acute, running through flock in abalays, sometimes chronic

SYMPTOMS in chicks: sudden death soon after hatching oolosspetite, sleepiness, weakness, droopy wings anc
head, labored breathing, increased thirst

in growing birds over 12 weeks old (most common grdtgrted): sudden loss of appetite, droopiness, ruffled
feathers, huddling near heat, pale heads, shrunkebs;éemperature 1 to 5°F (1 to 3°C) above normal,
diarrhea

in mature bird: depression, ruffled feathers; sometinas peads, increased thirst, dehydration, shrunken
combs, greenish or yellowish diarrhea

PERCENTAGE AFFECTED varies widely
MORTALITY in chicks: up to 90 percent
in growing and mature birds: 10 to 50 percent
POSTMORTEM FINDINGS in young birds: swollen, red livedegm, and kidneys

in older birds: dark, swollen green or bronze liver, somegtinwith gray spots; enlarged, sometimes mottled
spleen; swollen kidneys; slimy, inflamed intestines; browhirfs; thin, watery blood



RESEMBLES paratyphoid and pullorum, except that typhoidnoiontinues for months, usually affects older
birds, and causes higher mortality

DIAGNOSIS flock history, symptoms, postmortem findingddratory identification of bacteria

CAUSE Salmonella gallinarunbacteria that affect turkeys as well as chickens andvsufor 6 months or more in
litter and soll

TRANSMISSION from infected breeders to chicks througitiching eggs; contaminated litter, equipment, shoes.
flies, feet of animals and wild birds

PREVENTION purchase certified typhoid-free stock; bltest birds and eliminate carriers; clean and disinfect
regularly; control flies, rodents, animals, and wild bitdsep chickens away from contaminated ponds and other
surface water; rotate range-fed flock; chickens raisedeas where typhoid is prevalent tend to develop resesta

TREATMENT not recommended, survivors are carrierss thia reportable disease in most states, see "Rbfsort
Diseases" page 196

HUMAN HEALTH RISK none known, not the same diseasayahoid fever in humans

U
Ulcerative Enteritis

ALSO CALLED quail disease, UE
INCIDENCE common worldwide

SYSTEM/ORGAN AFFECTED digestive (lower intestine andaje
INCUBATION PERIOD 1 to 3 days
PROGRESSION acute or chronic, runs its course in 2neeks

SYMPTOMS in young birds, 4 to 12 weeks old (commonly ¥ taweeks): sudden death with no symptoms; or
listlessness, dull, ruffled feathers, hunched-up peswith head pulled in and eyes closed, diarrhea (Soree
bloody), extreme emaciation, death within 2 to 3 weeks

PERCENTAGE AFFECTED low
MORTALITY less than 10 percent, peaking within a week

POSTMORTEM FINDINGS yellowish button-like dots (ulcerais) throughout intestinal tract, concentrating in
lower intestine and cecum; patchy tan or yellow areas/en knlarged, mottled spleen; shriveled breast muscle

RESEMBLES blackhead, except that blackhead does notventbke spleen or lower intestine; coccidiosis, excej
that cocci often causes bloody droppings (UE rarely da¢ls necrotic enteritis, except that NE rarely involves t
liver or ceca

DIAGNOSIS symptoms, postmortem findings (buttons in intestolorful patchy liver)

CAUSE Clostridium colinumbacteria that affect game birds more often than chiclkeansist under varying
conditions (hot, cold, dry, humid), and resist disinfetsaoften occurs in combination with coccidiosis,
mycoplasmosis, or parasites (internal or external); ofikowis infectious anemia or infectious bursal disease;
outbreak results in permanent contamination of housing



TRANSMISSION contagious; spreads in droppings of infectedarrier birds picked from litter, feed, or water;
spread by flies

PREVENTION in problem areas, remove and replace li¢ween flocks or raise birds on wire; avoid crowding;
manage flock to avoid coccidiosis, internal and exteragd$tes, and viral diseases (all of which reduce
resistance); do not combine birds of different agesoon tifferent sources

TREATMENT streptomycin in drinking water at the rate ofgt&ms per gallon for 10 days, then 1 gram per
gallon for 5 more days; remove old litter; natural sunavare resistant, treated survivors remain susceptible, a
survivors may be carriers

HUMAN HEALTH RISK none known
Urolithiasis.SeeGout (visceral)

Uveitis. SeeMarek's Disease

Vv

Valgus Leg DeformitySeeTwisted Leg

Valgus or Varus Deformation (VVDpeeTwisted Leg
Velogenic NewcastleSeeNewcastle Disease (exotic)
Vent GleetSeePasted Vent

Vesicular DermatitisSeeErgotism

Vibrionic Hepatitis.SeeCampylobacteriosis

Viral Arthritis

ALSO CALLED arthritis/tenosynovitis, reovirus infectionjptured tendon
INCIDENCE worldwide but rare

SYSTEM/ORGAN AFFECTED joints and tendons
INCUBATION PERIOD 1 to 13 days
PROGRESSION acute or chronic

SYMPTOMS in young birds (primarily heavy breeds) 4 to leks old: lameness, stunted growth, uneven gait,
swollen hocks, foot, and other joints

in mature birds: bowed or spraddled legs (may go tectk)
PERCENTAGE AFFECTED nearly 100 percent
MORTALITY 2 to 10 percent, primarily in young birds

POSTMORTEM FINDINGS hocks and associated tendons somesoresunded by yellowish or pinkish sticky
fluid

RESEMBLES staphylococcic arthritis, except that in stapiwigis fluid surrounding joints is whitish and contains
flecks; simple leg injury, except that injury involves omglividual birds



DIAGNOSIS flock history (age of birds), symptoms (bahanks swollen), confirmed by laboratory identification
of virus

CAUSE avian reovirus that infects only chickens

TRANSMISSION contact with infected birds and their droppiogsespiratory discharges; spreads from breeders t
chicks through hatching eggs

PREVENTION avoid crowding; do not hatch eggs from itddcbreeders; vaccinate breeder flock to pass paren
immunity to chicks; chicks start developing natural immuhify2 weeks of age

TREATMENT none; mildly infected birds recover in 4 tom@eks; cull severely affected birds, as they rarely
recover; following an outbreak, thoroughly clean andntést housing with lye or 0.5 percent organic iodine
solution

HUMAN HEALTH RISK none

Visceral Lymphoma.See Lymphoid Leukosis

Visceral Urate DepositiorseeGout (visceral)

Viscerotropic Velogenic Newcastle DiseaSeeNewcastle Disease (exotic)

Vitamin A Deficiency.SeeRoup (nutritional)

Vitamin E DeficiencySeeEncephalomalacia, Exudative Diathesis, White Muscle Disease
W

Water Belly.SeeBroiler Ascites

Western Duck SicknessSee Botulism

Wet pox.SeePox (wet)

White Comb.SeeFavus

White Diarrhea.See Pullorum

White Muscle Disease

Also Called muscular dystrophy, nutritional myopathy

Incidence not common

SYSTEM/ORGAN AFFECTED muscles

SYMPTOMS in chicks 4 weeks old: degeneration of breastsametimes leg muscles
PERCENTAGE AFFECTED 10 to 15 percent until diet isecied

MORTALITY low

POSTMORTEM FINDINGS yellow to grayish white streaks (degated muscle fibers) in leg or breast muscle
DIAGNOSIS symptoms, postmortem findings, ration evaluaadsgence of infection

CAUSE deficiency of vitamin E and selenium



TRANSMISSION nutritional problem, does not spread frard to bird

PREVENTION use only fresh commercial rations fortified wiitamin E and selenium; store feed in cool, dry
place and use within 2 weeks of purchase

TREATMENT vitamin E supplement by injection, in feed, oally (300 U per bird); replace old feed; with
proper treatment, condition is reversible

HUMAN HEALTH RISK none
Windpuff. SeeEmphysema
Windswept.SeeTwisted Leg
Wing Rot.SeeNecrotic Dermatitis

X

X Disease.See Aflatoxicosis, Bluecomb

Y

Yolk Sac InfectionSeeColibacillosis, Omphalitis

Glossary

The following words are defined in the contextlotken health. In another context, some words naa lother or
broader meanings

A
Abscess. Pocket filled with pus.
Acariasis. Mite infestation.

Acute. Having a severe and short development, oftersumeg in hours and ending in death or recovery; oppokite
chronic.

Anemia. Deficiency of the blood in quantity or qualityedo blood loss or disease, characterized by weakndgsade
skin.

Anthelmintic. Wormer.

Antibiotic. A soluble chemical produced by a microorgamigr fungus and used to destroy or inhibit the growth
bacteria and other microorganisms.

Antibody. A natural substance in the blood that recemand destroys foreign invaders and that causes an
immune response to vaccination or infection.

Antigen. A foreign protein that differs from natural lyogroteins and therefore stimulates the production of
antibodies.

Antiseptic. Anything that destroys or inhibits microargems responsible for disease, decomposition, or
fermentation.



Antitoxin. An antibody that neutralizes toxins proddid® bacteria.
Arthritis. Inflammation of the joint and surrounditigsue.
Ascaridiasis. Roundworm infection.

Ascites. Accumulation of fluid in the abdominal cavity.
Atrophy. Shrinking or wasting away of a body part.

Attenuated. Weakened so as not to produce disease butdsite immunity when used as vaccine (said of
viruses).

Avian. Pertaining to birds.

B

Bacteria. Microscopic, single-celled plants that may or maty produce disease (singular: bacterium).
Bactericide. A substance that kills bacteria.

Bacterin. A vaccine produced from bacteria or thesdpcts.

Bacteriostat. A substance that inhibits or retards hacgrowth.

Ballooning. Distention of the intestine or ceca due to medated blood, mucus, or other materials.
Benign. Not likely to recur or spread.

Biosecurity. Disease-prevention management.

Blow-out. Vent damage due to laying an oversized egg.

Booster. Vaccination other than the first in a seriess&u

of Fabricius. Cloacal bursa.

C

Cannibalism. Eating one's own kind.

Cancer. Malignant tumor that tends to spread.

Cankers. Whitish bumps that erupt to form sores, usoallyhe face or in the mouth.

Capillariasis. Capillary worm infection.

Carrier. An apparently healthy individual that transmits disezausing organisms to other individuals.

Cauterize. To use a hot iron to burn, sear, or ogsissue.

Cecum. A blind pouch at the juncture of the small and larggstine that resembles the human appendix (plural:
ceca).

Cephalic. Pertaining to the head or skull.

Cestode. Tapeworm.



Cestodiasis. Tapeworm infection.
Chondrodystrophy. Having short bones.
Chromosome. Microscopic cell containing the genes thiag bareditary determination.

Chronic. Having long duration measured in days, morghgven years and being somewhat resistant to treatm
opposite of acute.

Clinical. Having signs or symptoms that can be reautiserved.
Cloaca. The lower end of the digestive tract wherealitpestive, reproductive, and excretory tracts come together

Clubbed down. Down that fails to emerge in an embryaawly hatched chick, most commonly around neck an
vent.

Coccidiasis. Infection with coccidial protozoa without sy any signs.
Coccidiosis. Infection with coccidial protozoa.

Coccidiostat. A chemical added at low levels to feed or watg@revent coccidiosis.
Cockerel. A male chicken under 1 year of age.

Coliform. Any bacteria resemblingscherichia colibacteria.

Congested. Filled with blood.
Congenital. Existing at birth but not hereditary.

Conjunctiva. Mucous membrane covering the eyebaliiamer surface of the eyelid.

Conjunctivitis. Inflammation of the conjunctiva.

Contagious. Readily transmitted from one individual orKltacanother.

Crop. To surgically remove wattles; also, the pouch atbidise of a bird's neck where feed is temporarilyedtor
Cull. To kill a diseased or otherwise unproductive .bird

Culture. To incubate a sample from a diseased birdefegral hours (or days)

and look for the presence of bacterial growth.

Cyst. A sack-like structure containing fluid or semili$ material.

D

Debeak. To trim back the top beak to prevent cannibalism
Dehydration. Loss of body water (over 12 percent lessilts in death).
Depopulate. Get rid of an entire flock.

Dermatitis. Inflammation of the skin.

Diarrhea. Frequent, runny bowel movements.



Diathesis. Susceptibility to certain diseases.

Disease. Any departure from normal health or impairmaénbrmal body functions.
Disinfection. Killing infectious agents on facilities or equignt but not on a bird's body.
Drench. To give liquid medication orally (by mouth);atke liquid medication itself. Dub.
To surgically remove a bird's comb.

Duodenal Loop. Upper small intestine (same as "duaté).

E

Ectoparasite. External parasite.

Edema. Accumulation of excessive fluid in swollen amadged tissues.

Electrolyte. Natural chemical in the blood needed by badlg ¢o maintain balance; also, mineral solution used t
treat dehydration.

Emaciation. Wasting away of the body.

Embryo. A developing chick within an egg.

Embryonation. Development of an embryo into a larva ensid egg without hatching.
Encephalitis. Inflammation of the brain.

Endoparasite. Internal parasite.

Enteric. Affecting the intestines.

Enteritis. Inflammation of the intestine.

Enteropathogens. Microbes that cause enteritis.

Enterotoxin. A substance that poisons cells liningkestines.

Enzootic. The continuing presence of a disease octiotes agent in a specific area (equivalent to "endemic”
human diseases).

Epizootic. Epidemic among chickens or other animals (sirtwlghe word "epidemic” pertaining to humans).

Esophagus. Channel that moves food from the throdtecstomach.
Etiology. The study of causes of diseases.

Eversion. Turned inside out.

Exudate. Fluid associated with inflammation or swelling

Exudative diathesis. Accumulation of fluid (exudateflemthe skin or around the heart.



F
Fecal. Pertaining to feces.

Feces. Droppings or body waste.
Flaccid. Limp.

Fluke. Trematode flatworm parasite.

Fomites. Inanimate objects such as shipping crates, $eells, clothing, and shoe soles that may harbor
diseasecausing organisms and may be either a veh@leeservoir of infection.

Fungus. A plant that does not contain chlorophyll arad teproduces through spores (plural: fungi).

G
Genes. Parts of chromosomes that carry hereditaryrdacto

Genetic. Pertaining to genes.
Germs. Disease-causing microbes.

Gangrene. Dead tissue that has no blood supply anéawion to pain.
Going light. Growing thin while eating ravenously; sggm for anemia.
Gross. Can be seen with the naked eye.

Gross lesions. Easily observable changes in tissusgans.

H
Helminth. A category of parasitic worms.

Helminthiasis. Parasitic worm infestation.

Hemorrhage. Heavy or uncontrolled bleeding.
Hepatitis. Inflammation of the liver.

Horizontal transmission. Transmitted from one birdrtother.

Host. A bird (or other animal) on or in which an infectiogera lives.

I
lleum. Lower small intestine.

Immune. Resistant.

Immunity. Resistance or ability to resist infection.
Immunity, active. Resistance to a disease as a resuéviridihad the disease or having been vaccinatedsagain
Immunity, passive. Resistance to a disease as a oésujection with antiserum.

Immunoglobulin. Antigen.



Impaction. Blockage of a body passage or cavity.
Incidence. Number of cases of a particular diseas@asagl during a particular time period.

Incubation period. The time it takes from exposuredseaase-causing agent until the first symptom appears; also

the time it takes for a bird's egg to hatch.

Infection. The entry of an organism into a body and causirdisease by developing or multiplying therein.
Infectious. Capable of invading living tissue and multiplytingrein, causing disease.

Infertility. Inability to reproduce.

Inflammation. Reaction of tissue to injury or irritationheveby it becomes red, hot, swollen, painful, and pgssib
loses its function.

Ingest. Eat.
Initial vaccination. First vaccination in a series.
Inoculate. To give an injection.
Inoculant. A substance that's injected.
Intramuscular(IM). Placement of an injection into mestissue.
Intraocular. In the eye.
Intranasal. In the nose.
Immunosuppressant. Any cause of reduced diseasd¢aness
Intravenous (IV). Placement of an injection into a vein.
. . Itis. Suffix indicating inflammation (e.g. sinusitis ans inflammation of the sinus cavities).
IU. International Unit, in which some drugs are meegdur
J

Jejunum. Middle small intestine.

Joint ill. Arthritis.

L

Laceration. Jagged wound.

Lesion. A change in size, shape, color, or struct@iranointernal organ.

Leukosis. A disease of the blood-forming organs.

Lymphatic system. Circulating system that contains the inemaystem's white blood cells.

Lymphoma. Cancer of the lymph system.



M

Malabsorption. Excessive loss of nutrients througtiebes.

Malignant. Tending to worsen, recur, or spread; op@asi benign.

Mechanical transmission. Carried on the surface.

Metabolic disease. A disease involving a breakdownarbtdy's physical or chemical processes.
Metabolism. All the physical and chemical processes tlmalyme and maintain a living body.
Metastasis. The transfer of disease from one orgamather that it isn't directly touching.
Metastasize. Spread to other tissues or organs.

Microscopic. Cannot be seen by the naked eye.

Mite. A small to microscopic jointed-legged creature.

Mold. A type of fungus.

Molt. Natural shedding and renewal of feathers.

Morbid. Having or causing a disease.

Morbidity. Percentage affected by disease.

Morbidity rate. The number of birds in a flock that caotra disease within a given time period.
Moribund. Dying.

Mortality. Death rate.

Mortality rate. The number of birds in a flock that fliem a disease within a given time period.
Mucous membrane. The lining of body cavities.

Mucus. Slimy substance produced by mucous memhranes

Mycosis. Any disease caused by a fungus.

Myopathy. Any disease of the muscles.

N

Necropsy. A postmortem examination (equivalent to edm autopsy).
Necrotic. Pertaining to dead tissue.

Necrotic enteritis. Inflammation and decaying of intest tissue.
Nematode. Roundworm.

Neoplasm. A tumor or other abnormal growth.

Nephritis. Inflammation of the kidneys.



Neural. Pertaining to nerves.
Noninfectious disease. A disease that is not causedhdigiagical organism.

Noxious. Unpleasant.

@)
Ocular. Pertaining to the eye.
Oocyst. The infective fertilized egg of certain one-cellednal parasites.

Opportunistic. A microorganism that is non-infectious &althy birds; infectious only to birds with reduced
resistance from some other cause.

Organism. A living thing.

Osteomyelitis. Inflammation of the bone marrow.

Osteopetrosis. Increased size, density, and britdeagshe bone.
Osteoporosis. Thinning and weakening of the bone.

Oviduct. Channel through which an egg passes afteavel a hen's ovary.

P

Parasite. A living organism that survives on another liarganism without providing any benefit in return.

Parental immunity. Resistance to disease passed fromebsdedheir offspring through the egg.

Parenteral. Located outside the intestines, used irrirgf@o drugs introduced by injection rather than by mouth.
Pasting. Loose droppings sticking to the vent area.

Pathogen. Disease-producing organism or agent.

Pathogenic. Capable of causing disease.

Pathogenicity. Degree of ability to cause disease.

Pathology. The study of damage caused by disease.

Pathologist. A medical professional who looks for inkérlamage caused by disease.
Pediculosis. Louse infestation.

Peracute. Having extremely severe and short duratioasuned in minutes or hours.

Perosis. Malformation of the hock joint.

pH. A number that indicates acidity or alkalinity; 7 msutral, above 7 is alkaline, below 7 is acid.

Pick-out. Vent damage due to cannibalism.
Pneumonia. Any disease of the lungs.



Popeye. Emaciation of chicks (causing eyes to appege la relation to body).
Post. To conduct a postmortem examination.
Postmortem. Pertaining to or occurring after death.

Predispose. To cause susceptibility to disease.

Prevalence. The number of cases of a disease inkadiloing a given time.

Priming vaccination. Vaccination that increases antibodsi$ebefore another product is used to induce immunity.
Prolapse. Slipping of a body part from its normal positiotgrofised incorrectly to describe an everted organ.
Progeny test. Evaluation of breeders based on the penfme of their offspring.

Protective synergism. Phenomenon by which two vaccinefeicgreater protection than the sum of their
individual effects.

Protozoan. A single-celled microscopic animal that mayitiereparasitic or beneficial (plural: protozoa).
Proventriculus. A chicken's stomach, lying between tbp and the gizzard.
Pullet. A female chicken under one year of age.

Purulent. Full of pus.

Pus. Liquid, produced by inflammation, containing deadtevhlood cells.

R

Rales. Any abnormal sound coming from the airways.

Rattling. Abnormal sound coming from the throat.
Reactor. A bird that reacts positively to a test for aedtidus disease.

Renal. Pertaining to the kidneys.
Reportable. A disease that is so serious it must, by knefdorted to a state or federal veterinarian.

Reservoir of infection. Any animate or inanimate object dmciv an infectious agent survives and multiplies and
from which it can be transmitted to a susceptible host.

Resistance. Immunity or ability to resist infection.

Respiration rate. Number of cycles per minute by whichsamoved into and out of the lungs.
Rhinitis. Inflammation of the lining of the nasal pagsa

Rigor mortis. Stiffness following death.

Roup. Any condition involving chronic infection of skuhembranes, characterized by facial swelling.



S

Salpingitis. Inflammation of the oviduct.

Secondary infection. A disease that invades afterdsshinmune defenses have been weakened by somalisitzse.
Secretion. Fluid coming from a body organ.

Seleniferous. High in selenium.

Self-limiting. Any disease that runs its course in ageamount of time then stops without treatment.
Septicemia. Blood poisoning or invasion of the bloodstrbgma microorganism.

Serological. Pertaining to the testing of blood serunaftibodies against specific diseases.

Serum. The clear liquid portion of the blood left aftettolg (plural: sera).

Sign. Objective evidence of disease consisting of sympémmdesions.

Sinus. A hollow space or cavity.

Sinusitis. Inflammation of the sinus cavities.

Spleen. Organ near the stomach that aids in the prapeiidning of blood.

Spore. The seed of fungi or the inactive form ofaierbacteria.

spp. (as irBalmonellaspp.). More than one species.

Starve-out. Failure of chicks to eat.

Sterile. Entirely free of living organisms; also, permdlyennable to reproduce.

Sternum. Breastbone or keel.

Stress. Any physical or mental disruption that lowessstance.

Subclinical. An inapparent infection for which signs gmptoms can be detected only through laboratory analys
Subcutaneous. Directly beneath the skin.

Symptom. Detectable evidence of disease.

Syndrome. A group of symptoms that occur in combinaitioa particular disease, such as runting syndrome.
Synergistic. Working in cooperation (same as "s)eterg).

Syringe. Tube with plunger that holds a drug to bectap

Systemic. Involving the entire body.

T
Taeniasis. Obsolete word for cestodiasis (tapeworettion).

Tenosynovitis. Inflammation of the synovial shield eéadon.



Three-host tick. A tick that spends the three stagés bife on three different hosts.

Torticollis. Twisted or wry neck.

Toxemia. Generalized poisoning resulting from circulatiomugh the body of toxins produced by bacteria.
Toxin. A poison produced by microorganisms.

Toxoid. An agent that confers immunity against toxinsdpoed by bacteria.

Trachea. Windpipe.

Transovarian transmission. Infection of a hen's egfgrb the shell is formed.
Trauma. Wound or injury that destroys tissue.

Traumatic ventriculitis. Piercing of the gizzard from theide by a pointed object.
Trematode. A fluke.

Tubercle (as in tuberculosis). A tumor-like mass.

Tumor. A mass of tissue that develops and grows withenéfit to surrounding tissue.

U

Ulcer. A raw, red sore.

Unthrifty. Unhealthy appearing and/or failing to grovaatormal rate.

Urates. Uric acid (salts found in urine), appearing/age crystals or paste.

Uremia. Poisoning caused by accumulated wastes in dlg, Bisually due to kidney failure.

Urolith. Urinary stone.

\Y
Vaccine. Product made from disease-causing organischaised to induce imunity.
Vascular. Pertaining to blood vessels.

Vector. A living thing that carries disease organisms iwiits body from one source to another (examples:
mosquitoes, ticks, flies).

Vehicle. Anything that mechanically carries disease from place to another (examples: clothing, equipment,
dust).

Vent. The outside opening of the cloaca.

Ventriculus. The gizzard.

Venipuncture. Inserting a needle into the vein for thgpse of withdrawing blood.
Vertebrae. Bones in the spinal column (singular: vesdeb

Vertical transmission. Transmitted from parent to offsptimgugh hatching eggs.



Veterinary ethology. The study of animal behavior aslétes to health.
Viremic. Of or pertaining to a virus in the blood.

Viscera. Internal body organs and glands.

Viscous. Thick and sticky.

Virulence. Pathogenicity or ability to cause disease.

Virus. An ultra-microscopic organism that multipliesym living cells.

W

Warfarin. An anti-coagulant used to poison rodents.
z

Zoonosis. A disease transmissible from a chicken (@ranimal) to a human (plural: zoonoses).

Suppliers

American Livestock Supply
Box 8441

Madison, WI 53708
800-356-0700

First State Veterinary Supply
PO Box 190

Parsonburg, MD 21849
800-950-8387

Foster and Smith, Inc.

2253 Air Park Drive
Rhinelander, WI 54501-0100
800-826-7206

G.Q.F. Manufacturing Company
2343 Louisville Road

Savannah, GA 31498
920-236-0651

Hagenow Laboratories, Inc.
1302 Washington Street
Manitowoc, WI 54220
414-683-3339

Jeffers Vet Supply
PO Box 100
Dothan, AL 36302
800-533-3377

Murray McMurray Hatchery, Inc.
Webster City, 1A 50595-0458 800-
456-3280



Omaha Vaccine Company
PO Box 7228

3030 "L" Street

Omaha, NE 68107
800-367-4444

Paterson Poultry Supplies
210 Meadowbrooke Lane
Martinsville, VA 24112
703-638-2297

PBS Livestock Drugs

2800 Leemont Avenue N.W.
Canton, OH 44701
800-321-0235

Strecker Supply Company

Box 190, Dept. S
Parsonburg, MD 21849
800-765-0065

Vineland Laboratories
2285 East Landis Avenue
Vineland, NJ 08360
609-691-2411

State Poultry Pathology Laboratories

ALABAMA
J.B. Taylor Veterinary Diagnostic Laboratory, 495 AL 28Ba, AL 36323, 334-897-6340
Charles S. Roberts Veterinary Diagnostic LaboratoryBe02209, Auburn, AL 36831-2209, 334-844-4987

ALASKA
Alaska State Federal Laboratory, 500 South Alaska StreeteRa 99645, 907-745-3236

ARIZONA
Veterinary Diagnostic Laboratory, University of Arizoi2831 North Freeway, Tucson, AZ 85705, 520-621-2356

ARKANSAS
Arkansas Livestock and Poultry Commission Diagnostic tatooy, PO Box 8505, Natural Resource Drive, Little

Rock, AR 72215, 501-225-5650
Arkansas Livestock and Poultry
Commission Diagnostic Laboratory, 3559 N Thompson, Sgaley AR 72764, 501-751-4869

CALIFORNIA

California Veterinary Diagnostic Laboratory System, Ursitgrof California, PO Box 1770, Davis, CA 95617,
916-752-8700

Fresno Branch Laboratory, 2789 South Orange Avermeenb, CA 93725, 209-498-7740

San Bernardino Branch Laboratory, 105 West Central Axefan Bernardino, CA 92408, 909-383-4287

San Diego County Veterinary Laboratory, 555 Overlan@rue, Building 4, San Diego, CA 92123, 619-694-2823
Tulare Branch Laboratory, 18830 Road 112, Tulare, G274, 209-688-7543

Turlock Branch Laboratory, PO Box 1522, Turlock, CA85%, 209-634-5837



COLORADO

CSU Veterinary Diagnostic Lab, 27847 RD 21, Rocky F&@,81067, 719-254-6382

Veterinary Diagnostic Laboratory, Colorado State Uniwgrsiort Collins, CO 80523, 970-491-1281
Western Slope Animal Diagnostic Laboratory, 425-29 Roadn&Junction, CO 81501, 970-243-0673

CONNECTICUT
Department of Pathobiology, Box U-89 61 North Eaglevillee®oUniversity of Connecticut, Storrs, CT 06269-
3089, 860-486-3736

DELAWARE
Poultry and Animal Health Section, State Department of Altioe, PO Drawer D, 2320 S Dupont Highway,
Dover, DE 19901, 302-739-4811

FLORIDA

Bureau of Diagnostic Laboratories, 2700 N. Bermuda RB@dBox 420460, Kissimmee, FL 34742, 407-846-5200
Live Oak Diagnostic Laboratory, Swanee County BrantR,9obles Ferry Road, PO Box O, Live Oak, FL

32064, 904-362-1216

GEORGIA
Georgia Poultry Laboratory, 150 Tom Fryer Drive, Doggl@A 31533, 912-384-3719
Georgia Poultry Laboratory, PO Box 20, Oakwood, GAGR) 770-535-5996

HAWAII
Veterinary Laboratory Branch, Hawaii Department of Adtime, 99-941 Halawa Valley Street, Aiea, HI 96701,
808-483-7100

IDAHO
Division of Animal Industries, PO Box 7249, 2270 Old Pentitey Road, Boise, ID 83707, 208-885-6639

ILLINOIS
Animal Disease Laboratory, 9732 Shattuc Road, Ceatt&li62801, 618-532-6701
Animal Disease Laboratory, 2100 South Lake Storey RBatksburg, IL 61401, 309-344-2451

INDIANA

Animal Disease Diagnostic Laboratory, Purdue Univerdity75 ADDL, West Lafayette, IN 47907-1175, 765-494
7440

Animal Disease Diagnostic Laboratory, SIPAC, 11367 Pasdue Farm Road, Dubois, IN 47527, 812-678-3401

IOWA
Veterinary Diagnostic Laboratory, lowa State University, AmA 50011, 515-294-1950

KANSAS
Diagnostic Medicine Pathology Laboratories, 1800 Deniseenfie, Manhattan, KS 66506, 913-532-5650

KENTUCKY

Livestock Disease Diagnostic Center, 1429 Newtown Pikeéngeon, KY 40511, 606-253-0571

Murray State University, Breathitt Veterinary Center, P R000, 715 North Drive, Hopkinsville, KY 42240,
502-886-3959

LOUISIANA

Central Louisiana Livestock Diagnostic Laboratory, Middleton Drive, Lecompte, LA 71346, 318-473-6500
Louisiana Veterinary Medical Diagnostic Laboratory, LSU &ghof Veterinary Medicine, 1909 South Stadium
Drive, Baton Rouge, LA 70803, 504-346-3193



MAINE
Pathology Diagnostic and Research Laboratory, 5735 HitdHaky University of Maine, Orono, ME 04469, 207-
581-2775

MARYLAND

Animal Health Department Laboratory, PO Box 376, Oakl&fid 21550, 301-334-2185

Animal Health Laboratory, Maryland Department of Agtiate, 211 Safety Drive, Centreville, MD 21617, 410-

758-0846

Animal Health Laboratory, Maryland Department of AgrictdiuRosemont Avenue, Frederick, MD 21702, 301-
663-9528

Animal Health Laboratory, Maryland Department of Agitare, PO Box J, Salisbury, MD 21802, 410-543-6610
Animal Health Laboratory, 8077

Greenmead Drive, College Park, MD 20740, 301-935-6074

MASSACHUSETTS
Tufts University School of Veterinary Medicine, 200 \We=s0 Road, North Grafton, MA 01536, 508-839-5302

MICHIGAN
Animal Health Diagnostic Laboratory, PO Box 30076, liagsMI 48909, 517-353-1683

MINNESOTA
Minnesota Veterinary Diagnostic Laboratories, 1333 Gortéwenue, College of Veterinary Medicine, University of
Minnesota, St. Paul, MN 55108, 612-625-8787

MISSISSIPPI
Mississippi Veterinary Diagnostic Laboratory, PO Box 43Bfkson, MS 39216, 601-354-6091

MISSOURI

Veterinary Diagnostic Laboratory, Missouri Departmentgficulture, PO Box 2510, Springfield, MO 65801,
417-895-6861

Veterinary Medical Diagnostic Laboratory, College of Vietery Medicine, PO Box 6023, University of Missouri,
Columbia, MO 65205, 573-882-6811

MONTANA
Veterinary Diagnostic Laboratory Division, Montana Depeatt of Livestock, PO Box 997, Bozeman, MT 59771
406-994-4885

NEBRASKA

Diagnostic Laboratory, Department of Veterinary Sciendayersity of Nebraska, Lincoln, NE 68583, 402-472-
1434

University of Nebraska, WCREC, Route 4 Box 46A, Ndtthatte, NE 69101, 308-532-3611

NEVADA
Animal Disease Laboratory, Nevada Department of Agricet@50 Capital Hill Avenue, Reno, NV 89502, 702-
688-1180

NEW HAMPSHIRE
Veterinary Diagnostic Laboratory, University of New Hahpe, 319 Kendall Hall, Durham, NH 03824, 603-862
2726

NEW JERSEY
New Jersey Animal Health Diagnostic Laboratory, JohnhHRtaza, PO Box 330, Trenton, NJ 08625, 609-292-
3965



NEW MEXICO
Veterinary Diagnostic Services, 700 Camino de Salud Nasth@lbuguerque, NM 87106, 505-841-2576

NEW YORK

Cornell University Duck Research Laboratory, Box 201 Country Road, Eastport, NY 11941, 516-325-0600
Department of Microbiology and Immunology, College of Vietery Medicine, Cornell University, Ithaca, NY
14853, 607-253-3365

NORTH CAROLINA
Rollins Animal Disease Diagnostic Laboratory, PO Box BZameron Village Station, 272101 Blue Ridge Roa
Raleigh, NC 27605, 919-733-3986

NORTH DAKOTA
North Dakota Veterinary Diagnostic Laboratory, NorthkDta State University, Fargo, ND 58105, 701-231-8307

OHIO
Animal Disease Diagnostic Laboratory, Ohio DepartménAgriculture, 8995 East Main Street, Reynoldsburg,
OH 43068, 614-728-6220

OKLAHOMA
Oklahoma Animal Disease Diagnostic Laboratory, Colleg¥atkrinary Medicine, Oklahoma State University,
Stillwater, OK 74078, 405-744-6623

OREGON

Oregon State Department of Agriculture, Animal Health katmyy, 635 Capitol Street Northeast, Salem, OR
97310, 503-986-4550

Department of Animal Sciences, 112 Withycombe Hallv&ltis, OR 97331, 503-737-2301

Veterinary Diagnostic Laboratory, Oregon State Universtty Box 429, Corvallis, OR 97339, 541-737-3261

PENNSYLVANIA

Department of Agriculture, 2305 N. Cameron Street, islaurg, PA 17110-9449, 717-787-8808

Animal Diagnostic Laboratory, Veterinary Science DeparttnPennsylvania State University, University Park, PA
16802, 814-863-0837

PUERTO RICO
Department of Agriculture, Veterinary Diagnostic Laborgt PO Box 490, Dorado, PR 00646, 809-796-1650

RHODE ISLAND
Department of Fisheries, Animal, and Veterinary Sciekreversity of Rhode Island, Kingston, Rl 02881140
874-2477

SOUTH CAROLINA
Clemson Animal Diagnostic Laboratory, PO Box 1024068ubia, SC 29224-2406, 803-788-2260

SOUTH DAKOTA
Animal Disease Research and Diagnostic Laboratory, I0akota State University, 105 Veterinary Science, PO
Box 2175, Brookings, SD 57007, 605-688-5171

TENNESSEE
C.E. Kord Animal Disease Laboratory, Ellington AgricutuCenter, Porter Building, PO Box 40627 Melrose
Station, Nashville, TN 37204, 615-837-5125



TEXAS

PBMDL Poultry Laboratory, PO Box 187, Center, TX 759809-598-4451

Department of Pathology and Biology, College of Vetesindedicine, Texas A and M University, College
Station, TX 77843, 409-845-5941

Poultry Disease Laboratory, Texas Veterinary Medical Didginasiboratory System, PO Box 84, Gonzales, TX
78629, 830-672-2834

UTAH
Utah State University-Provo Veterinary Laboratory, Utahlridgtural Experimental Station, 2031 South State,
Provo, UT 84606, 801-373-6383

Department of Agriculture, State Chemist Office, 350 Nortdvikeod Road, Salt Lake City, UT 84114, 801-538-
7128
Veterinary Diagnostic Laboratory, Utah State Univerdigan, UT 84322-5600, 801-750-1895

VIRGINIA

Division of Animal Health, Regulatory Laboratory, 116 Rese Street, Harrisonburg, VA 22801, 540-434-3897
Division of Animal Health, Regulatory Laboratory, 34591né&l Mahone Blvd., Ivor, VA 23866, 757-859-6221
Division of Animal Health, Regulatory Laboratory, 272 Aead/ Hill Road, Warrenton, VA 20186, 540-347-6385
Virginia Dept. of Agriculture & Consumer Services, 250 @hBad, Wytheville, VA 24382, 540-228-5501
Veterinary Teaching Hospital, VA-MD Regional College ott&@ary Medicine, Virginia Polytechnic Institute and
State University, Blacksburg, VA 24061, 540-231-4621

Virginia Department of Agriculture and Consumer Servicesjsiim of Animal Health Regulatory Laboratory,
Bureau of Laboratory Services, 4832 Tyreanna, LynahbuA 24504, 804-947-6731

WASHINGTON

Poultry Diagnostic Laboratory, Washington State Universiéi,27Pioneer Way East, Puyallup, WA 98371, 206-
840-4536

Washington Animal Disease Diagnostic Laboratory, PQ B@37 College Station, Washington State University,
Pullman, WA 99165, 509-335-9696

WEST VIRGINIA
State-Federal Laboratory, West Virginia Department of AgricejtCapitol Building, Charleston, WV 25305, 304
348-3418

WISCONSIN
Wisconsin Animal Health Laboratory - Barron, 1521 East @Gugnue, Barron, WI 54812, 715-537-3151
Wisconsin Animal Health Laboratory, 6101 Mineral Point Rddddison, WI 53705, 608-266-2465

WYOMING
Wyoming State Veterinary Laboratory, 1174 Snowy RangelRasramie, WY 82070, 307-742-6638

Canada

ALBERTA
Poultry Pathology, O.S. Longman Building, 6909-116 Stresiyd@hton, AB, T6H 4P2, 403-427-2238

BRITISH COLUMBIA
Animal Health Center, 1767 Angus Campbell Road, Abbotds8C, V3G 2M, 604-576-3737



MANITOBA

Animal Health Center, Agricultural Services Complex, Ursitgrof Manitoba, 545 University Crescent,
Winnipeg, MB, R3T 5S6, 204-945-7650

NEW BRUNSWICK
Veterinary Pathology, Department of Agriculture, PO Bo@®d-redericton, NB, E3B 5H1, 506-453-2210

NOVA SCOTIA
Veterinary Pathology Laboratory, PO Box 550, Truro, R&\ 5E3, 902-893-6538

ONTARIO

Veterinary Laboratory, Guelph Agriculture Centre, Ontarietevinary College, Guelph, ON, N1G 6N1, 519-823-
8800

PRINCE EDWARD ISLAND

Atlantic Veterinary College, University of Prince Edwarthihgl, 550 University Avenue, Charlottetown, PE, C1A
4P3
902-566-0882

QUEBEC

Department of Veterinary Pathology, School of Veterinandigiee, CP 5000, St. Hyacinthe, PQ, J2S 7C6, 514-
773-8521

SASKATCHEWAN

Department of Veterinary Pathology, Western College dkieary Medicine, University of Saskatchewan, 52
Campus Drive, Saskateoon, SK, S7N 5B4 306-966-7299

Recommended Reading

Some of the following publications are regularlydaped as new information and treatments are macdéadle.
When requesting a copy, ask for the latest edition

Avian Disease Manuallhe American Association of Avian Pathologists, Unitgrsf Pennsylvania, New Bolton
Center, 382 West Street Road, Kennett Square, PA 1834¢:to-read handbook designed for avian pathology
students.

Chicken Diseased-.P. Jeffrey, American Bantam Association, PO Box, ugusta, NJ 07822; booklet geared
toward the backyard enthusiast.

Code of Federal Regulations Title 9 (vaccines)eTtl (drugs), Title 40 (pesticide4)nited States Government
Printing Office, Superintendent of Documents, Washingto@, R0402-9328; U.S. government regulations,
including drug use in poultry (available at many libraries)

Color Atlas of Diseases and Disorders of the Domd3twl and Turkeylowa State University Press, Ames, IA
50010; color photos illustrating internal organs withiaas disease conditions.

Diseases of Poultryilowa State University Press, Ames, IA 50010; compreterieme written in fairly technical
language.

The Federal RegisteitUnited States Government Printing Office, Superintendentogu®ents, Washington, D.C.
20402-9328; U.S. government regulations, includingdise in poultry (available at many libraries).



Feed Additives Compendiumiller Publishing Company, PO Box 2400, Minnetonka, [BB843; monthly report on
current regulations governing livestock feeds (availablgratidtural libraries).

Feedstuffs Reference IssiMiller Publishing Company, PO Box 2400, Minnetonka, MBB&3; annual feed
industry report on livestock nutrition and diseases.

A Manual of Poultry Diseasge®epartment of Agricultural Communications, Reed McDor&lilding, Room 101,
Texas A&M University, College Station, TX 77843; handbéaksmall-flock owners.

National Poultry Improvement Plan Directory of Hafpants Handling Egg-Type and Meat-Type Chickents Burkeys
USDA, APHIS Veterinary Services, Room 848, FCB #latitbville, MD 20782; annually updated list of flockmmsvs,
dealers, and hatcheries by state.

National Poultry Improvement Plan Directory of Raipants Handling Waterfowl, Exhibition Poultry, dwame
Birds, USDA, APHIS-VS, NPIP, Room 205 Presidential Buildingg®Belcrest Road, Hyattsville, MD 20782,
annually updated list of flock owners, dealers, artdi®ies by state.

Nutrient Requirements of PoulfriNational Research Council, National Academy Press, 240istifution Avenue,
NW, Washington, DC 20418; technical discussions and feadscfor formulating rations.

Poultry Health Handbogl_. Dwight Schwartz, Publications Distribution Center, Gpl@®f Agricultural Science,
The Pennsylvania State Publications Distribution Centdle@oof Agricultural Sciences, The Pennsylvania State
University, 112 Agricultural Administration Building, Unikgty Park, PA 16802; guide to identifying and
preventing diseases of chickens and other fowl.

Solvay Manual of Poultry DiseaseSolvay Animal Health, Inc., Poultry Business Unit, 120drtNland Drive,
Mendota Heights, MN 55120; color manual helpful in condhgchiome postmortem.

Veterinary Clinical ParasitologyMargaret W. Sloss and Russell L. Kemp, lowa State é&Jgity Press, Ames, 1A
50010; laboratory manual describing how to conduct d famination, with photos of some of the parasites th
infect fowl.

Index

(Nlustrations are indicated by page numberstatics; charts and tables are indicated by pages numbersdn bol

A

A-avitaminosis SeeRoup (nutritional)
Acanthocephalans, 77, 79, 88

Acariasis.SeeMites

Acomatacarus galli68, 72

Acute death syndrom&eeSudden death syndrome
Acute heart failureSeeSudden death syndrome
Adenovirus, 120, 120, 121-122

AE. SeeEpidemic tremor



Aedesspp, 63

Aerosol vaccination, 203-204, 204

Aflatoxicosis, 140, 141, 156, 164, 218, 245, 275, 291
and human health, 232, 245

Aggression, 25

Al. Seelnfluenza

Airborne infections, 7

Airsacculitis, 179See alsd\ir-sac disease

Air-sac disease, 8, 110, 113-114, 131, 158, 215, 245, 176

Air-sac mites, 68, 71, 309

Air sacs, 48, 48-49, 54, 179

Algae poisoning, 39, 155, 163, 176, 246-247

All-in all-out management, 9, 109

Alphatobius diapernus. S&arkling beetle

Amblyommaspp, 68, 7474

Aminoglycosides, 189-190

Ammonia blindness.See Conjunctivitis

Ammonia fumes, 15, 16, 112, 264
Amoebotaenia Cuneat0

Anaphylactic shock, 164, 190
Anemia, 55.See alsolnfectious anemia
Anthelmintics, 80-82, 186
Antibacterial drugs.See Antibiotics
Antibiotic residues, 191-192
Antibiotics, 116, 184-185, 186-190, 191
and fungal infections, 129, 187
and human health, 191-192, 237
reactions to, 190, 194
Antibodies, 44, 45, 197, 198, 199, 199, 200-201
Antifreeze poisoning, 141, 153, 155



Anti-fungal drugs, 186, 187
Antigens, 45, 103, 199, 200
Anti-infection vitamin, 28
Antimicrobial. SeeAntibiotics
Anti-protozoal drugs, 186
Antiseptic, 21
Antitoxin, 186, 197, 198
Antiviral drugs, 186-187
Aplastic anemia.See Infectious anemia
Argasspp, 68, 7373
Argostemma githagd 42
Arizonosis, 8, 110, 115, 152, 215, 247-248, 294 29
and human health, 248
symptoms of, 152, 154, 163, 174, 175, 176, 247
Arrow Universal Warning Symbol, 19191
Arthritis, 121, 179, 281See also
Staphylococcic arthritis, Viral arthritis
Ascaridia galli SeeRoundworms
AscaridiasisSeeRoundworms

Ascites.SeeBroiler ascites

Asclepiasspp, 142
Aspergillosis, 129, 130, 130, 248-249
and human health, 231, 231-232, 248, 249
resemblance to:
chlamydiosis, 257,
dactylariosis, 265
symptoms of, 158, 159, 161, 162, 176, 218, 248, 249

Aspergillus flavus232.See als@\flatoxicosis
A. fumigatus. Se&spergillosis

Aspergillusinfection.SeeAspergillosis



A. ochraceous. Séachratoxicosis

A. parasiticus. Seaflatoxicosis
Aspergillus poisoning. See Aflatoxicosis
Attenuation, 201-202

Autoinfection, 105

B

Bacillary white diarrheaSee Pullorum

Bacilli, 109,109

Bacitracin, 190

Bacteria, 15109, 115, 199
beneficial, 33, 107, 107
food-borne, 237-243, 238, 240
opportunistic, 6, 107, 107, 116, 118
pathogenic, 107,07, 108

Bacterial diseases, 59, 62, 108-109, 110

Bactericide, 21, 188, 189, 190

Bacterin, 200, 202

Bacteriostat, 21, 188, 189, 190

Beak dip vaccination, 204

Beak disorders, 34, 228

Bedbug59, 59-60

Beetles, 59, 60, 86, 90, 90

Behavior patterns, 23-25

Big liver disease.SeelLymphoid leukosis

Biosecurity, 9, 195

Biotin deficiency, 35, 217, 228, 29%ee alsovitamin B

Birnavirus,120 120

Blackhead, 8, 39, 84-85, 97, 105, 198, 250
resemblance to:

campylobacteriosis, 256;



coccidiosis, 261,
lymphoid leukosis, 285;
Marek's disease, 287;
Newcastle disease, 291;
tuberculosis, 309;
ulcerative enteritis, 312
symptoms of, 152, 159, 163, 174, 176, 250
Blindness, 150See alsdConjunctivitis
Blister burn, 288
Blood clotting.SeeVitamin K
Blood disorders, 56, 106, 179ee alsoSepticemia
Blood sampling, 149149
Blood type, 55
Bloom, 247
Blowout. SeeProlapsed oviduct
Bluecomb, 8, 39, 123, 131, 251
postmortem results, 174, 175, 176, 251
resemblance to:
campylobacteriosis, 256;
cholera, 259
symptoms of, 153, 159, 160, 161, 162, 163, 164, 251
Blue green algae, 24%ee als@\lgae poisoning
Bluestone, 187
Body temperature, 43, 57, 150, 162
Bones, 34, 48-49, 50-550, 56, 174, 228
Booster shots, 199, 206
Borrelia anserina. Se8pirochetosis
Botulism, 39, 110, 155, 163, 164, 174, 111-112,-252
and human health, 231, 240, 243, 252

resemblance to algae poisoning, 246;



Marek's disease, 287;
tick paralysis, 73
Brain disorders, 34, 179
Breast blister, 14, 51, 117, 189, 252-2333
and human health, 243, 253
Broiler ascites, 131, 163, 164, 175, 176, 253
Broiler runting syndromeSee Infectious stunting syndrome
Bronchitis.Seelnfectious bronchitis

Brooder disorders, 135, 13816 223-227, 228, 229

Brooder pneumoniaSee Aspergillosis

Brooding instinct, 24-25

Buffet germ, 241

Bugs,59, 59-60, 72, 73

Built-up litter system, 15, 30-31

Bumblefoot, 14, 110, 117, 155, 162, 188, 189, 258-255
and human health, 243, 254

Bursa of FabriciusSee Cloacal bursa

Bursitis, 51.See als®Breast blister

C
Cage confinement, 13, 15
and disease, 103, 105
and nutrition, 28, 31
and worms, 81, 83, 89
Cage fatigue, 33, 155, 157, 174, 255, 293, 300
Cage osteoporosiSeeCage fatigue
Cage paralysisSeeCage fatigue
Calcium, 29, 31, 34-35, 193, 189, 228
Campylobacter fetus jejur238, 238, 2405ee alsdCampylobacteriosis



Campylobacteriosis, 8, 109, 110, 111, 255-256, 271
and human health, 109, 231, 238, 238, 240, 241, 256
symptoms of, 152, 156, 164, 175, 176, 255

CancerSeeTumors

Candida albicans. SeEnrush

Candidiasis, 231, 232%ee alsoThrush

Canker, 8, 97, 106, 256-257
resemblance to:

Newcastle disease, 291;
wet pox, 297,
thrush, 308
symptoms of, 158, 160, 161, 162, 174, 256
Cannibalism, 24, 32, 113, 126, 135-138, 194

Capillaria spp, 84, 86-87

Capillariasis SeeCapillary worms
Capillary worms, 84, 80, 86-87, 256, 308
Caponizing, 195See als&Emphysema
Carbohydrates, 32, 35

Carbolic acid, 19

Carbon monoxide poisoning, 141, 163
Carcass disposal, 180

Cardiovascular disorders, 56
Carriers, 7-8, 8, 182

Cassia obtusefolial40

Castor-bean poisoning, 142, 251
Cats, 106, 145

Cauliflower gut. See Necrotic enteritis
Ceca, 47, 174

Cecal droppings, 47, 151, 153



Cecal worms, 84-85, 86-87, 105
Ceratophyllus gallinag60
C. niger, 60-61
CestodesSeeTapeworms
CestodiasisSeeTapeworms
Cheilospirura hamulose86-87
Chicken anemia agen&ee Infectious anemia
Chicken Little syndrome, 24
Chicks
brooding of, 223-224
disorders of, 224-275, 228, 229
identification of, 221-223
poisoning in, 141, 143
vitamin supplement for, 28, 225
Chiggers, 68, 722, 72
Chlamydia psittaci. Se€hlamydiosis

Chlamydiosis, 59, 66, 8, 18, 110, 114, 257
and human health, 168, 189, 190, 196, 231, 235-235,
resemblance to:
erysipelas, 270;
influenza, 282
symptoms of, 153, 158, 176, 177, 257
Choanotaenia infundibulun®0
Cholera, 8, 18, 39, 110, 117, 190, 191, 204, 205
acute, 117, 153, 158, 159, 161, 162, 163, 258-288,291, 305
chronic, 117, 154, 156, 158, 159, 161, 125 259-260, 302 and
human health, 117, 259
resemblance to:

campylobacteriosis, 256;



chlamydiosis, 257;
chronic respiratory disease, 259;
colibacillosis, 263;
erysipelas, 270;
infectious coryza, 279;
spirochetosis, 304
symptoms of, 162, 164, 174, 175, 176
and ticks, 59, 73
Chloride, 193, 228
Chlorine-based disinfectants, 19, 20, 209
Choking, 164
ChondrodystrophySeeSlipped tendon
Chronic respiratory disease, 8, 110, 113-114, 196,205,214, 215, 260
resemblance to:
air-sac disease, 246;
infectious coryza, 279;
influenza, 282
symptoms of, 152, 156, 159, 161, 175, 176, 260
Cimexspp,59, 59-60
Circling diseaseSeel.isteriosis
Circulatory system, 55, 57, 175
Claviceps purpurea. S&grgotism
Claw disorders, 34
Cloacal bursa, 455, 45, 48, 174See alscCryptosporidiosis, Infectious bursal disease

Cloacitis.SeePasted vent
Closed flock, 10-11

Clostridial dermatomyositisSee Necrotic dermatitis
Clostridial diseases, 110, 111-112, 188
Clostridium botulinum238, 240See alsdotulism

C. colinum. Sedlicerative enteritis



C. perfringens238, 240See alsdNecrotic enteritis
Clostridiumpoisoning, 111-112, 238ee alsdotulism
C. septicum. Seldecrotic dermatitis
Clubbed down, 216, 217
Cocci, 109109
Coccidiasis, 98
Coccidiosis, 18, 18, 97, 98-9, 102-104, 205, 188 2
cecal, 102, 152, 163, 250, 261
intestinal, 152, 156, 160, 163, 261-262, 289, 275, 27
and nutrition, 28, 32, 33, 228
symptoms of, 100-101, 102, 174, 175
See alscryptosporidiosis

Coccidiostats, 29, 52, 103, 103-104, 143

Cock-feathered hens, 54
Coffee seed poisoning, 140, 153
Colds. Seelnfectious coryza, Infectious bronchitis, Respiratdigorders
Colibacillosis, 29, 35, 110, 112, 215, 218, 262-263
and human health, 115, 231, 238, 240
postmortem findings, 175, 176, 177, 262
resemblance to:
chlamydiosis, 257,
cholera, 258;
erysipelas, 270
symptoms of, 153, 157, 161, 164, 262
treatment of, 188, 189, 190, 191
Coliform, 112
Colitis, 231, 240, 243
Collyriclum fabg 92
Comb, 148
color, 159-160



and fertility, 214, 218

frostbitten, 132-133

removal, 133-134

See alsd~avus
Competitive exclusion, 107, 193-194
Compost, 15, 21, 180
Confinement housing, 13, 15
Congenital locoSeeCongenital tremor
Congenital tremor, 154, 220, 263, 268-269
Conjunctivitis, 16, 161, 179, 263-264

and human health, 231, 236
Constitutional vigor, 11, 217
Contagious catarrhSee Infectious coryza
Copper deficiency, 32, 35, 228
Copper sulfate, 187

Corn cockle, 142

Coronavirus120, 120

Coryza.Seelnfectious coryza

Crazy chick diseaseSee Encephalomalacia, Congenital tremor
CRD. SeeChronic respiratory disease

Creeper gene, 220

Cresol, 19, 20

Cresylic acid, 19

Crop binding. See Crop impaction

Crop disorders, 160, 174

Crop impaction, 46, 131, 160, 264, 174, 195
Crop mycosisSeeThrush

Cropping, 116, 133-134, 195

Crop worms, 84, 86-87



Crotalaria poisoning, 140, 153

Crowing, 24
Crud.SeeNecrotic enteritis

Cryptococcocus neoformgn231, 232
Cryptococcosis, 231, 232

Cryptosporidiosis, 97, 104-105, 154, 158, 159, 18, 291, 312
Cryptosporidium baileyi. Se@ryptosporidiosis
Cuclotogaster heterographu$4, 64, 65, 66
Culexspp, 63

Culicoidesspp, 62

Culling, 11-12, 181-182, 220

Curled-toe paralysis, 31, 33, 227, 268
Cyanobacteria, 247

Cytodites nudys68, 71

D

Dactylaria gallopava. SeBactylariosis
Dactylariosis, 129, 130, 130, 154, 248, 265-266
Darkling beetle, 59, 6@0, 90

Daubentonia longifolia 142
Davainea proglottina 89, 90
Dead birds, disposal of, 180
Death
of chicks, 223, 225, 226
diseases causing, 79, 163-164
of embryos, 211, 216, 217, 218-219
rate of, 165, 167
See also Septicemia
Death camas, 142
Debeaking, 64, 116, 138-13339 195
Decrowing, 195



Dehydration, 40-41, 41, 48, 54, 156, 180, 193, 226
Dermanyssus gallina&7,67, 68
Dermatitis, 288.See alsoErgotism, Necrotic dermatitis

Dermogylphuspp, 68
Detergent, 17, 19, 21, 209

Diagnosis, 147, 148, 150, 165, 195, 244
Diarrhea, 151, 152-153

and antibiotics, 190

and dehydration, 41, 193

and drug absorption, 183
Diarrhea ¢ontinued

and enteritis, 47, 123, 150

and nutrition, 31, 227

and stress, 23

treatment of, 190

and worms, 79
Digestive disorders, 56, 77
Digestive system, 46-4816, 172,172, 173 190
Dikkop. SeeSwollen head syndrome
Diphtheria. See Infectious laryngotracheitis, Pox (wet)
Direct contact, 66
Disease, 3
Disease cycle, 211
Disease history, 166
Disinfectants, 19-21, 20, 143, 211-213
Disinfection, 17-18
Dispharynx nasuta86-87
Displacement activity, 25
DistemperSeeNewcastle disease

Donald Duck syndrome, 220



Drenching, 183, 183-184
Droppings, 148, 228
cecal, 47, 151, 153
and flies, 62-63
and disease, 34, 151, 152-153
and parasites, 93
See als®iarrhea
Droppings boards, 14
Dropsy.SeeBroiler ascites

Drugs, 13, 181, 182, 183-186, 195

antibiotic, 186-190
anticoccidial, 103, 103-104
dilution of, 184
and nutrition, 33
and stress, 22
and water consumption, 23, 40
worming, 80-82
Dubbing, 113, 116, 126, 133-143, 195
Dust baths, 24, 75-76

E
Echidnophaga gallinace®1
Ectoparasite.See Parasite (external)
Egg binding, 33
Egg drop syndrome, 120, 121-122, 131, 156, 157, 266, 276
Egg eating, 23, 29, 137
Eggs
double-yolked, 51
and disease, 114-115, 215, 2256
disorders of, 29, 34-35, 533, 156-157

evaporation from, 209, 210



fertility of, 213-214
formation of, 51-52,52
hatchability of, 215-217
hatching-, 208-211, 213, 218-219
and human health, 237-241, 242
Eimeriaspp.SeeCoccidiosis
Electrolytes, 193, 193
Embryo death, 211, 216, 217, 218-219
Embryo dyeing, 221-22222
Embryonationy8, 83
Emphysema, 267
Encephalitis, 179, 269

Encephalomalacia, 33, 154, 156, 1867, 267-268, 263, 265, 269, 284
EncephalomyelitisSeeEpidemic tremor

Endoparasites.See Parasites (external)

Energy, 32

Enlarged hock diseas&ee Infectious synovitis

Enteric disease&eeEnteritis
Enteric Newcastle disease, 125

Enteritis, 39, 47, 57, 123, 150, 152-153, 179, 118®, 262.See alsdBluecomb, Colibacillosis,
Infectious stunting syndrome, Necrotic
enteritis, Rotaviral enteritis, Ulcerative
enteritis
EnterohepatitisSeeBlackhead
EnterotoxemiaSeeNecrotic enteritis
Epidemic tremor, 59, 73, 120, 123, 131, 201, 205, 268-269,269
resemblance to:
congenital tremor, 263:
listeriosis, 284:

Marek's disease, 287



symptoms of, 154, 156, 161, 163, 268
Epidermoptes bilobaty$8, 70
Epson salts, 192
Ergotism, 140, 141, 153, 154, 160, 175, 269
Erysipelas, 8, 18, 110, 113, 204, 205, 258, 269-270
and human health, 113, 231, 236, 270
postmortem findings, 174, 175, 176, 177, 270
symptoms of, 152, 156, 158, 163, 164, 270
Erysipeloid, 231, 236
Erysipelothrix rhusiopathiae. Seé&rysipelas
Erythroid leukosis, 128
Erythromycin, 190
Escherichia coli 238, 238, 240See alsoColitis, Colibacillosis
Ethology, 23

Ethylene-glycol, 141

European fowl pestSee Influenza
Excretory system, 48

Exhibition. SeeShowing

Exudative diathesis, 33, 159, 270-271

Eye disorders, 28, 35, 105, 161, 179, 228
Eye vaccination, 204, 205

Eye worms, 85, 86-87, 88, 161

F
Facial Cellulitis.SeeSwollen head syndrome
False botulismSeeMarek's disease

False layer, 53
Fans, 16, 135

Farmer's lung, 231, 233
Fatal syncopeSeeSudden death syndrome



Fatty liver syndrome, 33, 131, 245, 271-272
postmortem findings. 175, 176, 271
symptoms of, 153, 154, 156, 159, 164, 271

Favus, 129, 130, 130, 159, 160, 272
and human health, 272

Feathers, 148
discoloration of, 159, 228, 229
disorders of, 27, 35, 140
and lice, 64, 65, 66
loss of, 137
and mites, 68, 70-71
and wounds, 194

Fecal testing, 92-96, 102

Feeders, 37, 37, 136

Feeding schedule, 36

FeedstuffsSeeRations

Fertility, 23, 213-214

Fever, 43, 57, 150, 162

Flatworms, 77, 79, 89

Fleas, 60-6161

Flies, 59, 61-6362, 90

Flip-over diseaseSee Sudden death syndrome

Flock history, 9, 147, 148, 166

Flooring, 14

Floor space, 14, 15

Flukes, 77, 79, 89, 90-92, 92, 153

Flushes, 192

Fly trap, 63

Fomites, 5, 7

Food poisoningSeeBotulism



Formaldehyde, 178, 212
Fowl pestSeelnfluenza
Fowl plague, 290See alsolnfluenza
Free range, 13, 26

and disease, 105, 103, 113

and worms, 79, 81, 83, 88, 89
Frizzledness, 221, 228

Frostbite, 132-133

Fumigation, 212-213

Fungal diseases, 129, 130, 187
in humans, 231-232

Fungal poisoning, 129, 140-141, 141, 153, 245, 2693, 292
in humans, 232

Fungicide, 21, 143, 190

Fungistat, 21, 190

Fusariotoxicosis, 140, 141, 156, 157, 162, 163,272
and human health, 273

Fusariumspp.SeeFusariotoxicosis

G

Gangrene, 133See alsoNecrotic dermatitis
GapesSeeGapeworms

Gapeworms, 80, 86-87, 88, 280

Gas edema diseasgeeNecrotic dermatitis

Generalized disorders, 55, Sfee als@epticemia
Genetic disorders, 156, 214, 218-219, 220-221, 226,
Genetic resistance, 11-13, 198, 207

Gentamicin, 189

Germicide, 21

Gizzard worms, 86-87



Glottidium vesicarium 142
Going light. Seeanemia
Gongylonema ingluvicola&84, 86-87
Goniocotes gallinagss, 66
Goniodesspp, 65, 66
Gossypol seed poisoning, 140, 160
Gout, 27, 33, 39

articular, 48, 155, 273

visceral, 131, 273-274

postmortem findings, 174, 175, 176, 177, 274

symptoms of, 157, 159, 163, 164, 273
Gray eye SeeMarek's disease
GreensSeeBluecomb
Grooming activities, 24
Gross lesions, 173
Growth promoters, 184-185, 190, 237

Gumboro diseas&eelnfectious bursal disease

H
Haematosiphon moduy&9
Haemophilus paragallinarum. Sekafectious coryza
Hatchability, 23, 215-217
Hatching eggs, 208-209
Head, swollen.See Swollen head syndrome
Health signs, 148
Heart attack.See Sudden death syndrome
Heart rate, 43
Heat
as disinfectant, 21

and egg production, 52



and nutrition, 32, 33

stress, 28, 134-135, 136, 140

and water consumption, 40, 40, 41
Helicopter syndromeSee Infectious stunting syndrome
Helminthiasis SeeWorms
Hemophilus infectionSeelnfectious coryza
Hemorrhagic anemia syndrom&ee Infectious anemia
Hemorrhagic septicemi&eeCholera
Hen worker's lung, 231, 232-233
Hepatitis, 179See alsdBlackhead, Campylobacteriosis, Infectious anemia
Hereditary disorders, 156, 214, 218-219, 220-22&, 227
Herpes virus120, 120

Heterakis gallinarum. Se@ecal worms

Histomonad infectionSeeBlackhead
Histomonas meleagridis. SeBlackhead
HistomoniasisSeeBlackhead
Histoplasma capsulatum. SEétoplasmosis
Histoplasmosis, 129, 130, 130, 153, 176, 177, 274-275
and human health, 130, 231, 233-234, 275
Host, intermediate]8, 78-79, 81
Housing, 13-14, 15, 17
Human health, 230, 231, 244
and antibiotics, 191-192, 237
and environment, 231-234
and parasites, 234-235
and poultry products, 237-242, 238, 240, 242, 243
and zoonoses, 235-237
Humidity, 33, 135
and incubation, 210-211, 218-219, 226



Hydrogen peroxide, 194
Hymenolepispp, 90
Hypochlorites, 19

I
IBD. See Infectious bursal disease
Immunity, 197-199, 199

and aflatoxicosis, 140

and blood type, 55

boosters, 193-194

breeding for, 11-13

indicators of, 12, 167

natural, 12, 198, 207, 224

and nutrition, 26, 28, 31

and stress, 22, 23

suppressed, 122, 206, 207

and viruses, 119, 121

and wormers, 81-82

to worms, 77, 79, 83, 85
Immune system, 44-485
Immunoglobulin.SeeAntibodies
Impetigo, 243, 254
Imprinting, 25
Inbreeding, 217, 218, 220-221
Incidence, 244
Inclusion body hepatitisSee Infectious anemia
Incubation, 210-211, 218-219
Incubation period, 244

Incubator sanitation, 211-213



Indicators, 12, 167

Indirect contact, 65

Infection, 4, 108
Infectious anemia, 33, 45, 55, 120, 121, 131, 218, 2@5, 275-276
postmortem findings, 174, 176, 177, 275
resemblance to:
campylobacteriosis, 256;
coccidiosis, 261,
infectious stunting syndrome, 280;
runting syndrome, 303
and sulfa drugs, 190
symptoms of, 152, 159, 163, 164, 275
Infectious bronchitis, 8, 18, 48, 120, 122, 200,,2246-277
postmortem findings, 174, 175, 177, 276
resemblance to:
Aspergillosis, 248, 249;
chronic respiratory disease, 259;
egg drop syndrome, 266;
infectious coryza, 279;
infectious laryngotracheitis, 279;
influenza, 282;
Newcastle disease, 290;
swollen head syndrome, 307
symptoms of, 156, 157, 158, 161, 163, 276
vaccination against, 201, 203, 205, 207
Infectious bursal disease, 18, 18, 39, 45, 45, 120;123, 277-278
postmortem findings, 174, 175, 177, 277
resemblance to:

infectious anemia, 275;



runting syndrome, 303
symptoms of, 152, 154, 162, 163, 277
vaccination against, 201, 205, 207
Infectious catarrhSeelnfectious coryza

Infectious coryza, 8, 18, 39, 110, 112-113, 2178 278-279

resemblance  to:
cholera, 259;
chronic respiratory disease, 260;
infectious bronchitis, 276;
swollen head syndrome, 307
symptoms of, 156, 158, 160, 161, 278
vaccination against, 203-204, 205, 207
Infectious diseases, 34,107
Infectious encephalomyelitiSeeEpidemic tremor
Infectious enterohepatitiSeeBlackhead
Infectious hepatitisSeeCampylobacteriosis
Infectious laryngotracheitis, 8, 11, 18, 120, 1286,1279-280
resemblance to:
aspergillosis, 248, 249;
infectious bronchitis, 276;
infectious coryza, 279;
influenza, 282;
Newcastle disease, 291,
wet pox, 297
symptoms of, 156, 157, 158, 161, 163, 279
vaccination against, 201, 205, 206
Infectious leukemiaSeeTyphoid
Infectious sinusitisSeeChronic respiratory disease

Infectious stunting syndrome, 121, 123, 131, 215)-2®1, 303



symptoms of, 152, 159, 280, 1I7/A,
Infectious synovitis, 8, 51, 110, 113-114, 215, 2331
postmortem findings, 175, 176, 281
resemblance to:
breast blister, 252;
paratyphoid, 294,
viral arthritis, 122

symptoms of, 152, 154, 158, 159, 162, 262, 281

vaccination against, 205
Infertility, 133, 214, 218See also
Reproductive system
Inflammation, 178, 179
Influenza, 8, 18, 120, 123-124, 196, 200, 282
and human health, 282
resemblance to:
chlamydiosis, 257;
egg drop syndrome, 266;
infectious coryza, 279;
Newcastle disease, 291;
spirochetosis, 304
symptoms of, 153, 156, 157, 158, 160, 161, 162, 262
Inhaled drugs, 183
Injected drugs, 183
Injected vaccines, 204, 205
Injections, 183-184, 185-186
Injury, 194
Insecticides, 75-76, 80, 143, 164, 237, 269
Insects, 58, 59

Interferon, 187



Intermediate hosts78, 78-79, 81

Internal layer, 53

Intestinal coccidiosis,

Intestinal disorders, 56, 77, 175, 179
See alsdnteritis

Intraocular vaccination, 204

lodine deficiency, 217

lodine disinfectants, 19, 20, 209

Iritis. SeeMarek’s disease

Iron deficiency, 228

Ivermectin, 70, 76, 80, 87

J

Jittery chicks SeeCongenital tremor
Joint disorders, 50-51, 56, 178ee alsdnfectious synovitis, Staphylococcic arthritis
K

Keel bursitis.SeeBreast blister

Keel cyst.SeeBreast blister Keel
deformity, 35

Keratoconjunctivitis. See Conjunctivitis
Kidney disorders, 179

Killing chickens, 168 168-169, 182
Kinky back, 154, 163, 283
Knemidocoptesspp, 68, 69-71

L
Lameness, 154-155, 173ee alsolLegs

Laminioptes cysticole8, 71
LaryngotracheitisSeelnfectious laryngotracheitis



Legs
color of, 154-155
disorders of, 35, 50, 228
and mites, 68, 69-7070
thick. SeeOsteopetrosis
Lesions, 173-174, 174-177, 177, 28ee alsolnflammation, Tumors
Lesser meal wornBeeDarkling beetle
Lethal genes, 220-221
Leucocytozoospp.Seel.eucocytozoonosis
Leucocytozoonosis, 8, 39, 59, 61-62, 97, 106, 283-286
postmortem findings, 175, 177, 284
symptoms of, 152, 154, 158, 162, 163, 283-284
Leukosis complex, 126, 128, 215, 309
Lice, 59, 63-6764, 65, 160
Life span, 43

Limberneck.SeeBotulism

Lipeurus caponis65
Listeria monocytogenes. Sksteriosis
Listeriosis, 8, 110, 118, 284-285
and human health, 231, 236-237, 285
symptoms of, 152, 154, 164, 175, 176, 284
Litter, 14-15, 62-63
and coccidiosis, 99
eating of, 24, 225
and scavenger mites, 72-73

and worms, 89
Liver disorders, 179

Long-bone distortion.See Twisted leg

Lymphatic system, 44



Lymphoid leukosis, 8, 45, 121, 128, 215, 285
postmortem findings, 174, 175, 176, 177, 285
resemblance to:

fatty liver syndrome, 245;

campylobacteriosis, 256;

Marek's disease, 128, 128, 287
symptoms of, 152, 156, 159, 164, 285

M

Macrolides, 190

Magnesium deficiency, 31, 34-35, 193, 217

Magnesium sulfate, 192

Malabsorption, 33See alsolnfectious stunting syndrome

Malaria, 59, 63, 97, 106, 164, 284, 286

Malignant edemaSeeNecrotic dermatitis

Manganese deficiency, 32, 35, 138, 217, 226, 228

Marble boneSeeOsteopetrosis

Marek's disease, 8, 18, 45, 45, 59, 120, 126-128, 214, 286-287287
and human health, 127-128, 288

and natural resistance, 55, 198

postmortem findings, 175, 176, 177, 287
resemblance to:

botulism, 251-252;

cage fatigue, 255;

congenital tremor, 263;

lymphoid leukosis, 128, 285;

runting syndrome, 129, 303;

spirochetosis, 304;

toxoplasmosis, 309
symptoms of, 155, 159, 161, 163, 164, 286
vaccination against, 201, 202, 204, 205, 207



Mechanical vector, 6
Medications. See Drugs
Megniniaspp, 68, 71
Menacanthuspp, 6464, 65, 66
Menopon gallinag65, 66
Mice, 143, 143-146144
Microflora, beneficial, 47,108 129, 187, 190, 193-194
Mycropolyspora faeni231, 233
Microsporum gallinae. Sefeavus
Milkweed poisoning, 142
Minerals, 31-32
Mites
chigger, 68, 7272, 72
external, 67-7367, 68,69, 72
and human health, 231, 234
internal, 71-72
resemblance to favus, 272
scavenger, 72-73
symptoms of, 160, 162
See alsdicks

Molasses flush, 192

Moldy feed, 36, 37, 129, 140-141, 141, 153, 249,243, 292
Moldy litter, 15

Molting, 27, 54, 137

Moniliasis.SeeThrush

Monocytosis SeeBluecomb

Mortality, 244.See als®eath

Mosquitoes, 59, 63, 106

Mothballs, 139

Mouth disorders, 35, 162, 228



Musca domestic#®2, 62-63

Mucous Membrane, 44

Mud fever.SeeBluecomb

Muguet.SeeThrush

Muscle disorders, 35, 150, 154-155, 228

Muscular dystrophySeeWhite muscle disease

Mushy chick diseas&eeOmphalitis

Mus musculusl43,144

Mycoplasma gallisepticum. Sedr-sac disease, Chronic respiratory disease
Mycoplasmas, 109, 189

Mycoplasma synoviae. SA&-sac disease, Infectious synovitis
Mycoplasmosis, 18, 110, 113-114, 189, 190, 257
MycosesSeeFungal diseases

Mycotic diseasesSee Fungal diseases

Mycotic pneumoniaSeeAspergillosis

Mycotoxicosis, 129, 140-141, 141, 153, 245, 269,, 2R
Myeloid leukosis, 128

N

National Poultry Improvement Plan, 10, 116

Navel infectionSeeOmphalitis

NecropsySeePostmortem examination

Necrotic dermatitis, 110, 111, 154, 159, 163, 1645, 1288-289
and human health, 289

Necrotic enteritis, 110, 261, 152, 163, 164, 175, 28
and human health, 231, 240, 241, 243, 289

Nemathelminthes, 77, 79, 82

NematodesSeeRoundworms

Neomycin, 189-190, 194

NeoplasmSeeTumors

Neoschongasti a. americargs, 72



Nephritis, 179
Nephrosis.See Gout (visceral), Infectious bursal disease

Neriium oleander142
Nervous system, 54-55

Nervous disorders, 55, 56, 57, 150, 154-155, 228
Neuritis. SeeMarek's disease
NeurolymphomatosisseeMarek'’s disease
Newcastle disease, 8, 18, 39, 120, 124-125, 125, 2B§ 290-292
and human health, 231, 236, 290, 291
resemblance to:
Arizonosis, 247,
Aspergillosis, 248, 249;
cholera, 259;

chronic respiratory disease, 259;
egg drop syndrome, 266;
epidemic tremor, 269;
erysipelas, 270;
infectious bronchitis, 276;
infectious coryza, 279;
infectious laryngotracheitis, 279;
influenza, 282;
listeriosis, 284,
Marek's disease, 287;
spirochetosis, 304;
swollen head syndrome, 307,
toxoplasmosis, 309
symptoms of, 153, 154, 155, 156, 157, 158, 159, 162, 164, 290, 291
vaccination against, 201, 205, 207
New England diseas8eeEpidemic tremor

New-house coccidiosis syndrome, 99



New wheat diseas&eeBluecomb

Nicotine sulfate, 76, 139

Nightshade, 142

Noninfectious diseases, 3

NPIP, 10, 116

Nutritional disorders, 26-27, 33, 33-34, 34-35, 1378-179, 180,

in breeder flocks, 214, 216, 217
in chicks, 225, 226, 227, 228, 229

Nutritional myopathy.See White muscle disease
Nutritional roup.SeeRoup (nutritional)

Nutritional supplements, 27, 28, 31, 193, 2%@e alsoRations

(@)
Obesity, 39, 214, 218
Ochratoxicosis, 140, 141, 153, 157, 175, 176, 292

and human health, 292

Ocular lymphomatosisSee Marek's disease

Odor and disease, 160

Oeciacus vicarius 59

Oidica.SeeThrush

Oidiomycosis. See Thrush

Oleander, 142

Omphalitis, 39, 110, 111, 117, 215, 219, 292-2233

and human health, 293
resemblance to pullorum, 299

symptoms of, 152, 160, 262, 292
Oocysts 98, 98-99, 101, 104
Open housing, 15
Opportunistic infections, 6, 107, 107, 116, 118,,1229
Oral drugs, 183-185

Organic production, 23Bee alsd-ree range



Organs, interna#46, 49, 52, 169, 170
membrane surrounding, 179
tissue samples of, 178
Ornithonyssuspp, 68, 6969
Ornithosis.SeeChlamydiosis
Orthomixovirus,120, 120
OsteomalacisSeeRickets
Osteopetrosis, 121, 128, 155, 162, 174, 215, 293-294

OsteoporosisSeeCage fatigue
Ovaries, 51, 52, 54, 126

Oviduct disorders, 179
Oviduct flukes, 91, 92, 153
Oxyspirura mansoni85, 86-87, 88

P
Pale bird syndromeSee Infectious stunting syndrome
Panting, 134-135

ParacolonSeeArizonosis

Parainfluenza.See Newcastle disease
Paralysis, 154, 173, 227
Paramyxovirus,120, 120, 290, 291
Parasites, 4, 58, 136, 214
external, 58, 59, 74-76
and human health, 231, 234-235
internal, 8, 77, 79-82, 97-98, 106
and nutrition, 29, 31, 33, 35, 79, 228
See als@ugs, Fleas, Flies, Lice, Mites, Ticks, Worms
Paratyphoid, 8, 110, 115, 215, 219, 294-295
and human health, 196, 231, 239-241, 241, 295
postmortem findings, 175, 176, 295



resemblance to:
paratyphoid, 247;
pullorum, 299;
typhoid, 311
symptoms of, 152, 156, 159, 161, 162, 163, 294

Parrot feverSeeChlamydiosis

Parvovirus, 275

Pasted vent, 152, 160, 295-296
Pasteurella multocida. Ségholera

P. septica259

Pasteurellosis, 110, 117, 190, 257
Pathogenicity, 22, 107

Pathogens, 18, 107, 107, 150
Pathologist, 165, 167

Pathology laboratory, 165-167, 168, 178
Peck order, 25, 203, 214
Pediculosis. See Lice

Pedigree, 12
Pedigree baskets, 223

Pendulous cropSee Crop impaction
Penicillin, 188-189, 191, 192
Penicillium puberulum. Se&flatoxicosis
P. viridicatum. SeeOchratoxicosis
Pericarditis, 179

Peristaltic action, 53
PerosisSeeSlipped tendon

Pesticides, 75-76, 80, 143, 164, 237, 269
Phenol, 19, 20

Philophthalmus gralli92

Phosphorus, 31, 34, 193, 228



Physiological zero, 209

Phytolacca americand 42
Pickout.SeeProlapsed oviduct
Picornavirus 120, 120

Pink diseaseSeeFatty liver syndrome
Plague SeeNewcastle disease
Plantar pododermatitiSeeBumblefoot
Plant toxins, 142

Plasmodium spp. See Malaria
Platyhelminthes, 77, 79, 89
Pleuropneumonialike organism infectioBee Chronic respiratory disease

Plumage SeeFeathers

Pneumatic bones, 48-49, 50
PneumoencephalitiSeeNewcastle disease
PneumomycosisSeeAspergillosis
PododermatitisSeeBumblefoot
Poisoning, 139, 258, 275
algae, 39, 155, 163, 246-247
antifreeze, 141, 153, 155
bacitracin, 190
bacterial
in chickens, 108, 111-112
in humans, 231, 237-238, 238, 239-242, 240, 243
coccidiostat, 143
copper sulfate, 187
fungal, 129, 140-141, 141
naphthalene, 139
nitrofurazone, 143
pesticide, 143, 164, 269



plant, 142
rodent, 145-146, 146
rose chafer, 143
seed, 140
selenium, 32
sulfamethazine, 103
treatment of, 192
Pokeberry poisoning, 142
Postmortem examination, 16569, 170, 171171-173,172, 173 244
documentation of, 177-178
do-it-yourself, 167-168
interpretation of, 173-174, 174-177, 177
professional, 165-167
specimen preparation fof,68 168-171,171
Potassium, 32, 34-35, 193

Potassium permanganate, 212
Potato poisoning, 142
Poultry meat, 237-238, 241, 242, 243
Pox, 8, 18, 59, 63, 120, 162, 1287
dry, 156, 160, 296-297
wet, 28-29, 164, 256, 279, 297-298, 308
vaccination against, 201, 202, 205, 206
Poxvirus,120, 120
PPLO. See Chronic respiratory disease
Preconditioning, 22, 23
Progeny testing, 12
Prolapsed oviduct, 33, 52, 53
Prosthogonimuspp, 92
Protein, 27-28, 32, 34-35, 228



Protozoa, 15, 97-98
Protozoans diseases, 97
Pseudo-botulisnSeeMarek’s disease
Pseudofowl pesGeeNewcastle disease
Pseudomonas, 110, 118, 188, 191, 215, 218, 298
and human health, 231, 234, 298
symptoms of, 153, 155, 164, 175, 176, 177, 298
Pseudomonas aeruginosa. Fs@mudomonas
Pseudo-parasites, 93
Pseudo poultry plaguesee Newcastle disease
PsittacosisSeeChlamydiosis
Pterolichus obstuse$8
Pullet diseaseSeeBluecomb
Pullorum, 8, 110, 115, 196, 215, 298-299
and human health, 299
postmortem findings, 174, 175, 176, 177, 299
resemblance to:

campylobacteriosis, 256;

lymphoid leukosis, 285;
paratyphoid, 294;
typhoid, 311
symptoms of, 152, 153, 158, 159, 163, 164, 298-299
Pycnoscelus surinamensgb, 88
Pyrethrum, 75
Pyridoxine deficiency, 268

Q

Quiail diseaseSeeUlcerative enteritis
Quaternary ammonium compounds, 19, 20, 209
Quicklime, 19



R
Rachitic chicks. See Rickets
Ralillietina spp, 90
Range-fed chickensSee Free range
Range paralysisSee Marek's disease
Rations, 25, 31, 36-37
and antibiotic resistance, 184, 191
and cannibalism, 136, 138
consumption of, 37-38, 38, 135, 148, 192

digestion of, 46-48
drugs in, 184-185
and fungal toxins, 140-141, 141
and hatchability, 216, 217, 218
Rations ¢ontinued
and pesticides, 237
-related disorders, 39, 226, 227
and toxic seeds, 140
Rats, 143, 143-144144, 144-146
Rattusspp, 143144
Recessive genes, 220-221
Reflex behavior, 23
Renal failure SeeGout (visceral)
Renal goutSeeGout (visceral)
Reovirus, 83121, 121
Reportable diseases, 196, 196
Reproduction, 23, 29, 30, 55, 213-214
Reproductive system, 51-582, 56, 156-157
Reservoirs of infection, 4-5, 224
ResistanceSeelmmunity

Resistance factor, 55



Respiration rate, 15-16, 43
Respiratory disorders, 16, 49-50, 56, 77, 176, 188
and cryptosporidiosis, 105
and Marek's disease, 287
and salpingitis, 53-54
symptoms of, 57, 150, 158
and vitamins, 28-29, 35
See alsd\ir-sac mites
Respiratory system, 48-4919, 172-173
Restricted feeding, 38
Reticuloendotheliosis See Runting syndrome
Retrovirus, 121, 121
Rhinitis, 179

Rib disorders, 35
Riboflavin deficiency, 180, 216, 217, 227, 228, 2887
Ricinus communjs42
Rickets, 33, 154, 155, 159, 174, 22380 255, 269, 293, 300-301
Rivoltasia bifurcata68, 71
Rodent bait statior,45
Rodenticides, 145-146, 146
Rodents, 13, 14, 143-14844 143
Roosts, 14
Rotaviral enteritis, 121, 123, 152, 163, 174, 178,201
Rotavirus,121, 121
Rot gut.SeeNecrotic enteritis
Round heart disease, 131, 164, 175, 301-302, 307
Roundworms, 14, 7778, 78-79, 79, 80, 82-88, 86-8773 228, 261
Roup, 49
nutritional, 28, 33, 158, 161, 161, 276, 279, 291/, 302



Rumplessness, 221

Runting syndrome, 45, 121, 129, 131, 154, 174, 289, 302-303

Ruptured tendorSeeViral arthritis

Rye seed poisoning, 140, 153, 155

S

Salmonella arizonae. Ségizonosis

S. enteritidis 238.See alsd”aratyphoid

S. gallinarium. Se&yphoid

S. heidelberg. Sdearatyphoid

S. pullorum. SeBullorum

Salmonellaspp, 238, 24(5ee als@almonellosis

S. typhimurium. Seearatyphoid

Salmonellosis, 18, 39, 110, 114-116, 174, 175, 213, 215, 224
and human health, 231, 238, 239-241, 240
resemblance to:

blackhead, 250;

coccidiosis, 261;
erysipelas, 270
and selenium, 32, 35
treatment of, 189, 190, 191
Salpingitis, 53-54, 179, 262 Salt,
31-32, 35, 138
deficiency, 156
poisoning, 32, 39, 253, 269
Sanitation, 17, 21, 211-213, 238
Sanitizers, 20, 21, 209, 238-239
Scaly-leg mites, 68, 69-7@0, 155
Scatology, 151, 152-153
Scoliosis, 221



Secondary infection, 188, 193
Selenium, 32, 35, 180, 217, 228
Self-limiting infections, 182
Septicemia, 55, 57, 108, 117, 179, 189, 251, 3&2 alsdGeneralized disorders
Sex change, 54
Sexual behavior, 24, 54
Shock, 164, 190, 194
electrical, 226
Shots, 183-184, 185-186
Showing
and debeaking, 138
and disease, 11, 182
and dubbing, 134
and stress, 23, 214
Simuliumspp, 61-6262
Sinusitis, 179,See alsoChronic respiratory disease
Skeletal systenf0, 50-51
Skin
disorders of, 35, 56, 228
and immunity, 44
mites, 68, 69-71
discoloration of, 159-160
Slaked lime, 19
Slipped tendon, 33, 35, 155, 226, 228, 229, 283 303-304, 310
Sod diseasé&eeErgotism
Sodium, 193.See alsoSalt

Solanumnspp, 142
Sore headSeePox

Sorghum poisoning, 140, 155
Sour crop, 160, 174



Species specificity, 5

Spirilla, 109,109

Spirochetosis, 39, 48, 59, 73, 110, 116, 196, 3H-3
and human health, 305
postmortem findings, 175, 176, 177, 304
symptoms of, 153, 155, 160, 162, 164, 304

Split-wing syndromeSeelnfectious stunting syndrome

SpondylolisthesisSeeKinky back

Spontaneous sex change, 54

Spores, 108, 129

Sporozoites, 98, 104

Sporulation, 98

Staphylococci, 109,09 188, 189, 190

Staphylococcic arthritis, 110, 117, 155, 162, 305, 313
and human health, 231, 305

Staphylococcic septicemia, 305

Staphylococcosis, 110, 116-117, 188, 189, 190, 199,
and human health, 231, 240, 243

Staphylococcus aureu$10, 238, 240

Star-gazing, 227, 228&ee alsoEpidemic tremor

Starvation, 39, 225

Sterilizer, 21

Sternal bursitisSeeBreast blister

Steroids, 194

Stomach worms, 85, 86-87

Stomatitis.SeeThrush

Strep infectionSeeStreptococcosis

Streptococci, 109,09 110, 188, 189

Streptococcosis, 110, 117, 199, 270, 306



postmortem findings, 175, 176, 306
symptoms of, 153, 155, 162, 163, 164, 306
treatment of, 188, 189, 190

Streptococcus equisimiligl7

S. faecalis. Se®@mphalitis

S. zooepidemicus. Sestreptococcosis

Streptomycin, 190

Stress, 3, 22

behavior, 23-25

and disease, 192, 223

heat-, 28, 134-135, 136, 140

and immunity, 199, 201

and nutrition, 28, 31, 32, 33, 193

and shock, 194
Stress diseaseSee Chronic respiratory disease
Strongyloides aviun85, 86-87
Stunting syndromeSee Infectious stunting syndrome

Subuluraspp, 86-87
Sudden death, 164

Sudden death syndrome, 131, 154, 164, 175, 176, 3307
Sulfa drugs, 188, 189, 192
Sulfonamides, 188, 189, 192
Summer diseaseSee Bluecomb
Sunlight

as disinfectant, 21

and fertility, 214

and nutrition, 26, 29
Supportive therapy, 192-194
Surgery, 195
Susceptibility, 12, 35, 197



Swollen head syndrome, 110, 131, 156, 158, 161, 307
Symptoms, 148, 150-151, 152-164, 2&ke alsoLesions
Syndrome, 131

Synergism, 190

Syngamus trache&6-87, 88

Synovitis, 50-51, 179See alsolnfectious synovitis
Syringe, 185185

Syringophilus bipectinatu$8, 71

Systemic diseases, 55ee alsoSepticemia

Systemic inhibitors, 76

T
Tanaisia bragai92
Tapeworms, 62, 77/8, 78-79, 79, 89-90, 90, 155
Taxusspp, 142
Temperature SeeBody temperature, Heat, Incubation, Winter care
TenosynovitisSeeViral arthritis
Territorialism, 25
Tetracyclines, 189, 191
Tetramerespp, 85, 86-87
Thermoactinomyces vulgari231, 233
Thirst, 24, 32, 39
Thorny-headed worm, 86-87, 88
Thrush, 8, 39, 129, 130, 130, 308
and human health, 130, 231, 308
resemblance to:
canker, 256;
crop impaction, 264;
Newcastle disease, 291
symptoms of, 152, 160, 162, 163, 174, 308



Tibial rotationSeeTwisted leg

Tick paralysis, 73, 155, 251, 287

Ticks, 59, 6873, 73-74,74, 116
and human health, 74, 231, 234

Tissue sampling, 178

Toe-punching, 222-223, 223

Toes, crooked, 226-227

Topical drugs, 183

Torticollis. See Wry neck

Toxic fats, 39

Toxicoinfection. See Botulism

Toxic plants, 142

Toxins.SeePoisoning

Toxoplasma gondii. S&exoplasmosis
Toxoplasmosis, 97, 106, 188, 308-309
and human health, 231, 235, 309
symptoms of, 152, 154, 159, 161, 163, 176, 308-309
Transmission of disease,®,114-115, 215216, 244
Treatment of disease, 181-182, 195
TrematodesSeeFlukes
Triatomaspp, 59
Trichomonas gallinae. Séganker
TrichomoniasisSeeCanker
Trichostrongulus tenujs86-87
Trichothecene mycotoxicosisSee Fusariotoxicosis
Triple sulfa, 188
Trombiculasspp, 68,72, 72
Tuberculosis, 18, 18, 110, 117-118, 309-310
and human health, 118, 310



postmortem findings, 174, 175, 176, 177, 309
resemblance to:
lymphoid leukosis, 285;
Marek's disease, 287
Tuberculosiscontinued
symptoms of, 153, 156, 159, 309
Tumors, 52, 119, 126-129, 128, 1xe also.esions
Twisted leg, 131, 154, 303, 31310
Typhoid, 8, 39, 110, 115, 196, 199, 215, 311
postmortem findings, 175, 176, 177, 311
resemblance to:
campylobacteriosis, 256;
cholera, 258;
colibacillosis, 263;
paratyphoid, 294,
pullorum, 299;
spirochetosis, 304

symptoms of, 152, 158, 162, 163, 164, 311

U
Ulcerative enteritis, 8, 110, 111, 115, 311-312
resemblance to:
campylobacteriosis, 256;
coccidiosis, 261,
infectious anemia, 275;
necrotic enteritis, 289
symptoms of, 152, 164, 174, 175, 176, 177, 312
Urates, 48, 151See als@Sout
Urine salts, 48, 155ee alsdsout
Urolithiasis.SeeGout (visceral)

Uveitis. SeeMarek's disease



V

Vaccination, 13, 197, 199, 202-206, 203
failure, 121, 122, 200, 206-207

Vaccine, 200-202

Valgus deformationSeeTwisted leg
Valgus leg deformitySeeTwisted leg
Varus deformationSeeTwisted leg
Vector, 6
Vehicles, 5, 6-7
Vent brush vaccination, 204
Vent gleetSeePasted vent
Ventilation, 15-16, 62-63, 192
and incubation, 210, 218-219
Vent pasting, 152, 160, 295-296
Vent picking, 53, 137
Vesicular dermatitis.See Ergotism
Vetch poisoning, 142
Veterinarians, 167
Veterinary ethology, 23
Vibrionic hepatitis. See Campylobacteriosis
Vicia spp, 142
Viral arthritis, 121, 122, 154, 201, 205, 215, 3083 3
Viral diseases, 119, 120-121, 122, 186-187
Viral enteritis, 123
Viricide, 21
Virulence, 22, 107
Viruses, 15, 119, 120-12120-121 122, 186, 199See alsovaccine
Visceral lymphomaSeelymphoid leukosis
Visceral urate depositioseeGout (visceral)

Vitamin A, 28-29, 30, 33, 34-35, 156, 180, 214, 2477, 228, 269, 264



Vitamin B, 30, 30-31, 35, 217, 227, 228

Vitamin C, 30, 31

Vitamin D, 29, 30, 31, 34-35, 157, 180, 217, 228
Vitamin E, 29, 30, 34-35, 180, 214, 217, 227, 228,269
Vitamin K, 29, 30, 34, 180, 188, 190, 217, 228, 229
Vitamins, 28-31, 30, 31, 33, 216

Vitamin therapy, 193
VVD. SeeTwisted Leg

W
Water
consumption, 39, 40, 39-41, 135, 148
deprivation, 40-41, 41, 48, 54, 156, 180, 193, 226
and disease, 39, 42, 192
as disinfectants, 20
and medications, 23, 184, 184
and salt poisoning, 32, 39
at shows, 23
and vaccines, 203, 205
Water belly. See Broiler ascites
Waterbloom, 247
Waterers, 41, 42
Weather-related disorder&ee Frostbite, Heat, Winter care
Weight disorders, 35
Western duck sicknessSee Botulism
White comb.SeeFavus
White diarrheaSeePullorum
White muscle disease, 33, 154, 174, 228, 313-314
Wild birds, 11
Windpuff, 267



Windswept.SeeTwisted leg

Wing rot. SeeNecrotic dermatitis

Wing-web vaccination, 204, 205

Winter care, 41, 42, 33, 39, 132-133

Withdrawal period, 82, 104, 191, 237

Wood floors, 14

Wormers, 80, 80-82, 84

Worms, 15, 22, 77, 79, 79-82, 87, 193
detection of, 92-96

and embryonatiofi8, 83

and human health, 231, 235
symptoms of, 79, 80, 87, 153, 160
See alsoCapillary worms, Gapeworms, Roundworms, Tapeworms
Wounds, 194
Wry neck, 221
Wry tail, 221
X
Xanthomatosis, 39

X disease.See Aflatoxicosis, Bluecomb

Y

Yew poisoning, 142

Yogurt, 193-194

Yolk peritonitis, 53

Yolk sac infection, 262See als@®mphalitis
Z

Zinc deficiency, 217, 228

Zoonoses, 231, 235-237
Zygadenuspp, 142



