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Prevent and Control
Poultry Diseases & Parasites

By
W. J. Pistor

Animal Pathologist
Agricultural Experiment Station

Introduction
The incidence of disease and par-

asites in a poultry flock—resulting
in (1) high mortality, (2) low egg
yield, or (3) stunted growth—great-
ly reduces the possibilities of finan-
cial success. Since these are three

of the most important factors in-
volved in successful poultry pro-
duction, every poultry plant should
be arranged and constructed with
prevention and control of diseases
and parasites as the first considera-
tion.

Work Toward Eradication
The goal of every poultryman

should be the complete eradication
of diseases and parasites from his
farm. The attainment of such a
goal depends on a number of fac-
tors or practices.

The more important of these
practices are: (1) Obtaining dis-
ease-free foundation stock; (2) iso-
lation, segregation, and quarantine;
(3) cleanliness; (4) proper housing,
feeding, and care.

High-Quality Stock
Obtaining high-producing, dis-

ease-free foundation stock is not
only one of the most important fac-
tors involved in starting a poultry
project, but it is one of the most
difficult to attain.

In the beginning every poultry-
man is dependent upon some other
poultryman for his f o u n d a t i o n
stock. Too much emphasis cannot

ofbe placed on the importance
making proper selection.

E x p e r i m e n t a l results have
proved beyond doubt that mortal-
ity, resistance to certain diseases,
and high egg production and
growth are very greatly influenced
by breeding. It also has been
proved that the performance of a
family Is the only safe guide avail-



able to the pouitryman in evaluat-
ing the breeding worth of a bird.
The selection of foundation stock
from a high-producing, long-lived
individual has little to recommend
it unless this individual comes from

a high-producing, long-lived fam-
iiy.

Once the foundation line is es-
tablished, a breeding p r o g r a m
should be followed which will
maintain and promote these desir-
able characteristics.

Isolation, Segregation, Quarantine
All diseases, with the exception

of those referred to as of a nutri-
tional nature, are caused by dis-
ease organisms. This fact suggests
that the more rigid the isolation
program, the less likely are disease
outbreaks.

The following are some of the
more common means by which dis-
ease germs and parasite eggs are
spread:

1. By bringing onto the farm
young or mature birds among
which are healthy carriers (heal-
thy birds carrying disease organ-
isms) .

2. By bringing onto the farm
contaminated coops, feed sacks, or
other equipment.

3. By birds, insects, dogs, cats,
and other animals, including men.

4. By windstorms and contam-
inated irrigation water.

These methods by which disease
organisms are spread, point out the
importance of isolation of the farm,
segregation of the young from the
old stock, quarantine of poultry re-
turned from shows, egg-laying con-
tests, etc., and proper protection
from birds, insects, and other means
of spread.

Cleanliness
A clean, well-arranged, attractive

poultry plant and farmstead creates
not only an added insurance against
disease outbreaks but also pride in

ownership.
It attracts the public, thereby

helping to build a demand for the
products produced.

Houses
A number of important factors

are to be considered in the planning
and construction of a poultry house:
(1) ease of cleaning and disinfec-
tion; (2) protection from weather
conditions such as heat, cold, mois-
ture, and drafts; (3) protection
from predatory and other animals,
birds, and possibly flies, mosquitos,
and other parasites peculiar to

poultry such as blue bugs, mites,
etc.

Poultry houses should be con-
structed and equipped to provide
the recommended brooding, floor,
perch, nesting, watering, and feed-
ing space per bird.



Yards
Filthy, contaminated yards or

runs are a very dangerous source
of disease and parasite infection.
Parasite eggs, coccidia, and many
disease germs, when given the pro-
tection of trash and droppings, may
remain alive for long periods of
time.

Since no reliable, economical
method has been developed for dis-
infecting dirt yards or runs, a sys-
tem of rotation, sweeping, and haul-
ing away of all trash, filling of

dusting holes, periodic removal of
surface dirt near the buildings,
trees, etc., and replacing with clean
dirt is the only alternative for
keeping down the possibiliites of
spread from these sources.

Where yards and runs are likely
to flood from irrigation ditches or
are difficult to maintain in a sani-
tary condition, poultrymen may
find it advisable to keep their birds
in the poultry house at all times.

Disinfectants and Their Use
Scraping, sweeping, and in some

cases scrubbing with a stiff brush
are the first and possibly the most
important steps in the use of a dis-
infectant.

All removable equipment should
be taken out of the house, after
which all surfaces are scraped,
swept clean, and thoroughly scrub-
bed with hot lye solution. When
the building has dried it is ready
for the disinfecting spray.

A driving type of spray nozzle
and plenty of pressure should be
used. Careful attention should be
given to cracks and crevices, and
the entire surface should be cov-
ered. Every piece of equipment
should be treated in like manner
before it is returned to the house.

There are many kinds of disin-
fectants available. Heat, sunshine,
and dryness are three highly effec-
tive natural disinfectants and
should be utilized to the fullest ex-
tent.

Disinfectant's for
Poultry Houses & Fixtures

Cresol compounds are most ef-
fective for disinfecting poultry
houses and ail equipment such as
nests, feed hoppers, etc. There are
many types of this disinfectant,
most of which are saponified to in-
sure ready mixing in hot or cold
water. Two to 3 percent solutions
are recommended.

Carbolic acid is another highly
effective disinfectant. However, it
is sometimes expensive. It should
be used in 3 to 5 percent solutions.

Sheep dips of various kinds are
used, and their effectiveness is de-
termined by their phenol coeffi-
cient which should be not less than
6 and should be used in about 5
percent solutions.

Disinfectants for
Drinking-water Fountains

Chlorine compounds are probab-
ly one of the most desirable types
of disinfectants for drinking water,
drinking fountains, and o t h e r



equipment which can first be per-
fectly cleaned. There are a number
of these products on the market,
and directions on the containers
should govern their use. Chlorine,
the active ingredient in these com-
pounds, is readily destroyed by oxi-
dation and by contact with foreign
matter.

Drinking fountains or othex-
equipment to be disinfected with
these products should first be
washed thoroughly. Drinking wa-
ter may be disinfected with chlor-
ine compounds effectively by fol-
lowing directions on the containers.
Poisonous Gas
As a Disinfecting Agent

All types of poisonous gases used
in disinfecting houses or other
equipment are dependent upon the
concentration of the gas and a high
humidity. Poultry houses are fre-
quently too open to enable one to
build up a sufficient concentration
of gas to make it effective for dis-
infecting purposes.

Incubators or other types of
equipment that can be closed effec-
tively are efficiently sterilized by
these gases, providing all dirt, drop-
pings, or pieces of egg shells, which
may provide protection for disease
germs, are previously removed.

Formaldehyde gas is one of the
most widely used of the poisonous
gases for such fumigation. Bulle-
tins outlining procedure and in-

structions are available from your
County Agricultural Agent.

Disinfectants for
Yards and Dirt Floors

No highly efficient, economical
method has been developed for dis-
infecting dirt yards and floors.
Sweeping the yards and floors free
of foreign material and allowing
them to bake in the direct sunlight
is one of the most effective means
of destroying disease germs and
parasite eggs.

The most common method of
cleaning yards and floors is to re-
move at least two inches of the
topsoil and replace with clean, un-
infected soil.

Fire Guns
The use of fire guns and blow

torches has been recommended as
a means of destroying disease
germs and parasite eggs. The ef-
fectiveness of these instruments,
as is the case in the use of other
disinfectants, is dependent upon a
thorough job of cleaning before
use.

Fire guns and torches are hazards
in the hands of inexperienced op-
erators.

Caution
All of the disinfectants men-

tioned above are poisonous and
should be kept away from children
and irresponsible persons.

Diseases of Chicks
Some diseases which affect chicks

are caused by bacteria, protozoa, or
fungi. Other chick diseases are the
result of faulty nutrition or man-
agenment.

Pullorum Disease
Pullorum disease is a contagious

disease of chicks caused by a spe-
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cific organism known as Salmonella
pullora. The disease appears usu-
ally within three days after hatch-
ing. The mortality is high, ranging
from 25 to 75 percent. Losses are
greatest during the first two weeks,
but may continue for four weeks.

The infection also o c c u r s in
adults but is seldom recognized be-
cause it is localized in the ovaries
and does not produce any symp-
toms. However, some of the eggs
laid by these hens carry the infec-
tion and transmit it directly or in-
directly to chicks hatched from
them. The infection from adult
ovaries is the most common source
of the infection in chicks.

It is also possible for pullorum
disease to be picked up by chicks

in contaminated incubators, brood-
ers, or pens. The droppings of in-
fected chicks contain many organ-
isms, Salmonella pullora, and are
means of spreading the infection
through a flock.

Pullorum Appears Early
Pullorum disease usually appears

before the chicks are two weeks
old. Frequently in acute cases
chicks die suddenly without show-
ing any definite symptoms. Gen-
erally chicks huddle together and
remain under the hover; they ap-
pear listless and drowsy. The wings
droop and the feathers are ruffled.
The droppings may be white and
foamy. Frequently there is a "past-
ing-up behind" caused by the ac-
cumulation of droppings around the
vent. Chicks usually show labored
breathing just before death.



May Become Carriers
Chicks that survive or are in-

fected lightly ma}7 grow to matur-
ity and, while they appear healthy,
harbor the infection and become
carriers of the disease.

The post mortem lesions vary
greatly in chicks. If chicks die with-
in the first five days, very few if
any significant changes occur. Older
chicks frequently show small ne-
crctic spots, whitish in appearance,
in the lungs, liver, and on the heart
muscle. The caeca may be filled
with a white, cheesy substance.
Lesions on other organs are diffi-
cult to detect.

These symptoms and lesions
when found in chicks must be con-
firmed by bacteriological findings
before a diagnosis of pullorum can
be made. Common causes such as
improper incubation, chilling, over-
heating, and improper feeding may
manifest symptoms and lesions
very similar to pullorum disease.
Symptoms and lesions, therefore,
are only indications of a possibility
of pullorum disease. Flock owners
who suspect pullorum should send
specimens to a bacteriological lab-
oratory for diagnosis.
Buy Pullorum Clean Chicks

Most hatcheries in Arizona are
participating in the National Poul-
try Improvement Plan, which pro-
vides a program to control and
eliminate pullorum disease in
breeding flocks. This program has
been responsible for reducing the
losses due to pullorum in chicks,
and poultrymen should insist on
buying pullorum-clean chicks.

The use of sulf a drugs in drinking
water is recommended:

(a) to control the incidence of
pullorum disease in baby chicks,

in which case medicated drinking
water is given the first three to five
days after hatching (as an extra
precaution to support the blood-
testing program of breeder flocks.)

(b) To check immediate death
losses in outbreaks of pullorum dis-
ease, either of two methods have
proved effective: (1) preferably
give medicated drinking water for
six to eight days as soon as the
disease appears, or (2) give one 2-
full-day (48 hours), and two 1-day
(24 hours) treatments, at four-day
intervals.

While sulfa drugs can be used
to check mortality in an outbreak
if chicks are less than two weeks
old, they have no value in elimin-
ating pullorum infection in older
birds. Recovered birds should not
be kept for breeding purposes.

Non-Specific
Bacterial Infections

This group of infections includes
diseases caused by a variety of bac-
teria, which usually are unable to
cause disease unless the chicks have
been subjected to conditions which
have lowered their resistance. At
the laboratory these bacteria can
be found in the heart, liver, and un-
absorbed yolk. These diseases are
generally due to some faulty man-
agement such as wet or damp con-
ditions u n d e r t h e b r o o d e r ,
unsanitary surroundings, chilling,
overheating, or faulty feeding. The
infection may be acquired in the
incubator or shipping crates.
Sanitation Important

Diarrhea, droopiness, and lack of
appetite are commmon signs of
these diseases, for which sanitation



and isolation are the best methods
of control. All visibly sick chicks
should be removed to reduce the
numbers of organisms to which the
healthy chicks are exposed. Since
the chicks are unthrifty, it is ad-
visable to raise the brooder temper-
ature from 5 to 10 degrees.

Symptoms of diarrhea show up
after the chicks are a few days old
and reach their peak at about two
weeks. Death losses are high in
infected flocks, but survivors grow
out and mature well. The diarrhea
can be treated by giving the chicks
a laxative of one tablespoonful of
Epsom salts to one gallon of drink-
ing water. This should be given all
morning and changed to fresh wa-
ter at noon.

Another good method is to tem-
porarily change the diet. The ad-
dition of 20 percent milk mash or
the changing of the chicks to hard
grains and milk gives them a flush
and also stimulates their appetite.

The brooder house should be "kept
very clean and dry. All drafts
should be eliminated, and there
should be at least % square foot of
floor space per chick.

Several sulfa drugs have been
used sucessfully to prevent death
losses in chicks from pullorum dis-
ease. The drug should be used in
the drinking water and should be
used primarily on broiler or market
poultry. Many chickens will re-
main as carriers after treatment.

Mycosis
Several types of fungi frequently

found on milo or other similar
grains produce disease in the upper
digestive tract, especially in the

crop. Small, slightly raised, whit-
ish nodules appear, which run to-
gether to form gray, easily detach-
able membranes. These lesions are
found in the mouth, crop, and pro-
verttriculus.

The finding of these lesions is pe-
culiar to mycosis, but it is necessary
to submit chicks to a laboratory for
microscopic study of the organisms
to establish a diagnosis of mycosis.

The control of mycosis is similar
to control of other fungus infec-
tions. Infected chicks should be iso-
lated. The feeding and drinking
equipment should be thoroughly
cleaned. Favorable results are ob-
tained by adding bluestone (copper
sulphate) to the drinking water.
This should be done at the rate of
one level teaspoonful of copper sul-
phate to two gallons of water everv
second day during one week. Use
earthenware vessels for water con-
taining copper sulphate.

Brooder Pneumonia
Brooder pneumonia is suspected

of causing losses in baby chicks in
Arizona. It is not prevalent but
occasionally is found associated
with wet, overheated, or poorly
ventilated brooder houses. The dis-
ease is caused by an infection of the
lungs and air sacs by members of
the Aspergillus fctmigatus group.
The term brooder pneumonia is ap-
plied to fungus infections of the
respiratory system.

The symptoms of brooder pneu-
monia are similar to pullorum dis-
ease. The chicks hover around the
brooder and gape. The disease us-
ually occurs during the first few
weeks of brooding.

The lesions are characterized by
small, yellowish nodules on the



lungs or air sacs. Sometimes the
infected tissues have a moldy Ap-
pearance.

Strict sanitation and isolation of
infected chicks are necessary for
control. The hovers and floors
should be thoroughly cleaned and
kept dry. Infected chicks should be
isolated. No medicinal treatment
has been found to combat the dis-
ease.

Since the disease is comparative-
ly rare and since it resembles pul-
lorum, it is necessary to send sus-
pected chicks to a laboratory for
diagnosis.

Coccfdiosis
Coccoidosis is caused by micro-

scopic parasites known as protozoa,
of which there are six species which
affect chickens. These parasites
live on the surface or deep cells of
the intestinal tract where they mul-
tiply rapidly and finally pass out
in an egg form called an oocyst.
The parasites stay in the intestinal
tract about seven days.

Chickens acquire a certain im-
munity by successive mild attacks.
The severity of the disease depends
upon the type and the number of
organisms present. It is possible
for coccidiosis to appear so sudden-
ly that the origin of the infection
is difficult to explain.

Old birds which are immune are
the most common source of infec-
tion, although it is possible to
spread the infection on the shoes,
chick pullmans, crates, feed sacks,
etc. Flies and birds or other ani-
mals may carry the infection on
their bodies.
Resists Disinfectants

Coccidia oocysts are resistant to
disinfectants and can live outside

the chicken body for many months
in a moist environment. Dryness,
heat, and decomposing manure de-
stroy the parasites in a short while.
Experimental evidence does not
support the belief that infection is
carried on hatching eggs.

The so-called bloody or caecal
type of coccidiosis is caused by
Eimeria tenella. The intestinal type
is caused by five recognized var-
ieties—Eimeria necatrix, E. max-
ima, E. accurvlina, E. tenella, and
E. praecox—named in the order of
their ability to produce disease.

Frequently a single v a r i e t y
causes disease, but mixed infec-
tions are more common. It is diffi-
cult to determine the exact types
of infection by clinical or post-
mortem examination.
"Bloody" Type Most Common

The bloody or caecal type is the
most common in Arizona. It usu-
ally occurs after the third week of
brooding and is characterized by
bloody discharge in the droppings.
The onset may be sudden, affecting
a large number of chicks at one
time. The chicks lose weight rap-
idly and become listless. All the
organs appear normal and pale ex-
cept the caeca or blind guts, which
are swollen and dark red in color.
In older cases the caeca contain
yellowish, cheesy material.

The intestinal type has wrongly
been referred to as chronic cocci-
diosis. Infection with Eimeria nec-
atrix may be acute and may dis-
charge blood as in the caecal type.
The other symptoms of this type
are varied and may cause sudden
death, droopiness, "wasting away,"
or "going light." The lesions of this

—10—



infective
sn 24 hours

Life Cycle diagram of Caecal Coccidiosis

type also vary from bloody dis-
charges to small, grayish pin-point
areas on the outside of the intes-
tines.

Strict Sanitation Essential
Control of coccidiosis should al-

ways include strict sanitation be-
cause treatments are useful only
in so far as they help the body
eliminate the parasites from the
system. All litter should be scraped
away and disposed of. The floors
should be kept dry and new litter
used each day. The chicks should
be kept comfortable by eliminating
all drafts and increasing the brood-
er temperature so that no huddling
occurs.

Careful watch should be main-
tained for the first indications of
coccidiosis. The diagnosis should
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be established immediately by a
qualified person. If any doubt ex-
ists, suitable specimens should be
sent to a laboratory for examina-
tion. It is not necessary to differ-
entiate between the different spe-
cies, except to determine whether
it is caecal or intestinal coccidiosis.
At the present time, several sulfa
drugs are being used to treat the
caecal form of this disease.

Sulfaqumoxaline, sulfametha-
zine, and sulfaguanidine give the
best results. These drugs should
be used strictly according to the
manufacturer's recommendations
because of the possible effects on
later growth if misused. These
treatments should be used after the
disease is diagnosed and bloody
droppings are seen.



Intestinal Types Need
Different Control

The problem of controlling the
intestinal types of coccidiosis is
somewhat different. The sulfa
treatments should be used, but
careful sanitation and management
are essential and should be com-
bined with the following recom-
mendations which have been used
in Arizona with good results:

1. Careful attention must be
given to house and yard sanitation
as indicated previously.

2. An accurate diagnosis should
be made by a competent diagnosti-
cian and the seriousness of compli-
cating diseases and parasites con-
sidered.

3. All feed should be supplied in
sanitary hoppers or troughs and not
in the litter or on the ground.
Ample feeding space must be pro-
vided.

4. Care should be exercised in
the use of vermifuges. Birds that
are in poor physical condition as
the result of coccidiosis should not
be treated for worms until their
general condition has improved, un-
less the degree of worm infesta-
tion requires prompt action.

5. Diseased birds should be seg-
regated.

6. Supply all feed in meals, al-
lowing liberal periods during the
day when the birds are without
food.

7. Give an early morning feed-
ing of "A" and "B" as indicated
below:

A. Rolled barley soaked over-
night in milk. Before feeding, add
wheat bran equal in weight to the
rolled barley, 7 to 10 percent de-
hydrated alfalfa, and 1 percent cod-

liver oil or sardine oil. This may
be fed four or five mornings each
week.

B. On two or three mornings
each week the above mixture
should be replaced by wheat bran
with 7 to 10 percent dehydrated
alfalfa and 1 percent codliver oil
or sardine oil. This mixture should
be slightly moistened with hot wa-
ter.

The moist feeds should be alter-
nated and should be fed in quanti-
ties sufficient to last the birds for
approximately one to two hours.
They should not be allowed to stand
in the troughs for more than two
hours.

8. Feed dry mash from 10:00
a.m. to 2:00 p.m. If moist mash is
used, it may be fed at approxi-
mately the same time.

9. Feed liberally with grain dur-
ing the late afternoon.
10. The birds should be fed fresh

greens if available. Flocks that are
seriously affected, or sick birds
that have been culled from a flock
are benefited by two feedings a
day (morning and noon) of the
rolled barley, milk, bran, alfalfa,
and oil mixture, with a substitution
of the bran, alfalfa, and oil mixture
two or three mornings each week.
With this schedule, grain is fed as
usual and no mash is used. The
latter feeding method has been
beneficial, apparently, for those
flocks that were affected with acute
intestinal coccidiosis.

Poultrymen sometimes experi-
ence difficulty in inducing birds to
eat the bran and the dehydrated
alfalfa. If such difficulties occur,
the quantities of each may be re-
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duced for a time, but should be in-
creased gradually until the recom-
mended amounts are used.

Nutritional Disorders
The nutritional disorders found

in chickens usually are caused by
a lack of, or a deficiency of, one or
more essential substances such as
vitamins or minerals. These dis-
orders are made evident by retard-
ed growth, unthriftiness, lameness,
paralysis, convulsions, h e m o r r -
h a g e s , tissue degeneration, and
other abnormalities.

The common f eedstuffs in poultry
rations are usually well supplied
with most of these essential vita-
mins or minerals. In controlling
nutritional disorders it is of prac-
tical importance to include proper
amounts of Vitamins A, D, B, G,
and manganese in poultry rations.

Care should be taken in receiving
high carotene alfalfa meal and bi-
ologically assayed fish oils for vita-
mins A and D. Vitamin G also is
supplied by alfalfa meal and milk
by-products. The manganese re-
quirements are usually supplied by
adding small amounts of manganese
sulphate to the ration.

The disorders resulting from de-
ficiencies and the source of mater-
ials to convert them are discussed
briefly below. In making up poul-
try rations it is well to consult the
Poultry Department of the Univer-
sity of Arizona or your County Ag-
ricultural Agent so that the proper
ingredients are included.

Vitamin A deficiency in rations
results in slower growth, lowered
disease resistance, and increased
mortality. The margins of the eye-
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lids become granular and secre-
tions from body glands are dimin-
ished. Vitamin A deficiency may
produce white pustules in the roof
of the mouth and along the esoph-
agus. Urates may accumulate in
the ureters and kidneys so that
these organs are enlarged and pale.
Chickens walk in a wobbly manner
when the nervous mechanism is af-
fected. If the eyes become infected
because of lowered resistance, the
disease is called nutritional roup.

Vitamin A is found only in ani-
mal tissue. Cod-liver or other fish
oils are sources of Vitamin A. Caro-
tene and other pigments are known
as provitamin A or precursors of
vitamin A. They are present in al-
falfa, grasses, yellow corn, carrots,
and other materials and are con-
verted to vitamin A in the liver of
chickens.

Vitamin B (thiamin) deficiency
causes loss of appetite, emaciation,
poor digestion, and convulsions.
This vitamin is found in cereals,
milk, and fresh green plants. Yeast
and wheat germs contain large
amounts of vitamin B.

Vitamin B-6 (pyridoxin) defi-
ciency also causes emaciation, poor
digestion, and, occasionally, con-
vulsions. Cane molasses, cereal
wheat by-products, and yeast con-
tain this vitamin.

Vitamin G (riboflavin) deficiency
causes high mortality and poor
growth. Frequently young chicks
develop leg weakness which causes
chicks to walk on their hocks with
the toes curling inward.

Deficiencies of the antidermititis
vitamin known as pantothenic acid
cause poor feather development
and slow growth. The corners of
the mouth have crusty scabs, while



the eyelids become granular and
stick together. Frequently nervous
symptoms are typical of a defi-
ciency of this vitamin; they may
appear in chicks with adequate
amounts. Cane molasses, milk by-
products, and dried yeasts contain
large amounts of this vitamin.

The lack of vitamin D in the ab-
sence of sunlight causes poor bone
formation and rickets. Rickets is
manifested in chickens by a stiff-
legged gait and poor balance. There
may be enlargements of the joints
and a bending of the ribs. In adult
hens the laying of thin-shelled eggs
of low hatchability occurs as well
as rickets. The chief sources of vit-
amin D are fish-liver oils such as
cod-liver oil or shark-liver oil and
fish oils such as sardine oils.

Deficiencies in vitamin E cause
poor fertility in chickens. The
hatchability of eggs from hens de-
ficient in vitamin E is low. Defi-
ciencies seldom affect chicks. The
symptoms manifested are sudden,

causing the chicks to fall with legs
outstretched and toes flexed. Leafy
green plants and cereals or wheat
germs contain large amounts of
this vitamin.

Deficiencies in vitamin K inter-
fere with blood clotting, and chicks
on a deficient ration bleed to death
from injuries.

Deficiencies of the antigizzard
erosin factor cause erosions in the
gizzard which interfere with di-
gestion if they become large. Small
erosions do not cause any noticeable
disorders. This factor is found m
cholic acid, milk by-products, and
green alfalfa.

Slipped tendon, hock disease, or
perosis is caused by a deficiency of
manganese or choline. The birds
show a malformation of the bones,
causing the tendon of Achilles to
slip out of the bony groove. The
leg or legs are bent near the hock
and turn out laterally. Perosis
symptoms are increased in rations
high in calcium and phosphorous
with a deficiency of manganese.

Diseases of Pullets and Mature Chickens
Chick Bronchitis

Chick bronchitis is a virus in-
fection of chicks usually, but may
attack older birds. The virus is dis-
tinctive from laryngotracheitis or
Newcastle disease.

The symptoms are confined to the
trachea (windpipe) and the chicks
gasp for air very similar to laryn-
gotracheitis. Frequently the dis-
charges from the trachea stop up

the air passages and the chicks suf-
focate.

There is no effective treatment
for infected chicks. Preventive vac-
cination is in the experimental
stage. Extreme care should be tak-
en to keep the chicks comfortable
and free from drafts or excessive
dust or heat. The course of the
disease is about 10 days and the
mortality frequently is heavy.
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Range Paralysis Complex
(Leucosis)

There are several types of lame-
ness or leg weakness which are
caused by infectious diseases, par-
asites, or deficiencies of vitamins.
These diseases are frequently con-
fused with paralysis.

Paralysis as discussed here is a
specific disease, the cause of which
has not been definitely established.
However there is much evidence
that the cause is a filterable virus.
Birds may be affected at any time,
but the highest incidence of the
disease is between three and eight
months.

Several forms of this disease are
recognized.

1. Nerve form (paralysis). In
this form the organ supplied by the
affected nerves becomes paralyzed.
Frequently the birds cannot walk
or a wing drags or internal organs
become large and flaccid.

2. Eye form. This causes the eye
to become greyish in color and af-
fected birds become blind.

3. Liver form. In this form the
liver becomes enlarged and normal
liver tissues are replaced by large
grey tumors.

4. Blood form. In this form the
blood cells are affected and there
is a great increase in white cell
numbers.

5. Bone form- In this form the
long bones of the legs are generally
enlarged.

There is considerable evidence
that this disease is transmitted
through the egg. It is also possible
to spread the disease through con-
tact of healthy birds with infected
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birds or with contaminated envir-
onment.

With the limited information on
this disease, control measures have
to be general in nature. It is advis-
able to dispose of all infected bii ds
and clean and disinfect the prem-
ises and utensils.

All new additions, including ba-
by chicks, should be selected from
sources known to be free from this
disease. If infection has been on
the farm, new additions should be
kept separate.

There are no medicinal treat-
ments.

Colds
(Infectious Coryza)

A cold or infectious coryza, is an
infectious disease of poultry which
is spread by active cases of colds,
or carrier birds, in the flock. Num-
erous organisms have at various
times been implicated in the case of
colds, but more recently one organ-
ism, HemopMIus gallinarum, has
been shown to cause about 90 per-
cent of all colds. This organism is
usually found in the nasal exudate
of infected birds.

Coryza or colds may vary in
severity from a very mild disease,
manifested by a nasal discharge,
which is usually discolored with
dust, to a very serious disease ac-
companied by edematous swellings
of the face and sometimes the wat-
tles. There is involvement of the
eyes, inflammation of the trachea
and bronchi with coughing and
gasping, emaciation and death of
many birds. When the disease is
severe and coughing and gasping
occur, this disease is easily mis-
taken for laryngotracheitis or bron-
chitis.



Easily Transmitted
The disease is easily transmitted

by the direct contact of susceptible
birds with diseased birds. The re-
covered birds may carry the disease
and transmit it to susceptible birds
with which they are later in con-
tact. This shows that the disease
is held over on the farm by carriers
and mild infections among the older
birds. Coryza apparently does not
establish an immunity in birds after
they have had the disease and have
recovered.

The control methods of colds are
based on this knowledge of the dis-
ease, and the following suggestions
should be followed:

1. Control methods are for pre-
vention rather than cure:

A. There has been no success in
immunizing chickens against colds.

B. Vaccination against infec-
tious bronchitis will not protect
against colds.

C. All susceptible birds, such as
young pullets and new additions,
should be kept away from carriers
or active cases. If new birds are to
be added to the flock, a careful in-
vestigation should be made to make
sure that colds are not present in
them or that there has been no
history of colds on the farm from
which they are bought.

D. Watch the general health of
the pullets. Keep them free from
parasites and allow sufficient room
in the houses and yards. About 2
or 3 square feet of floor space
should be allowed" for each bird in
the house.

E. Supply well-balanced feed
with sufficient amounts of greens.
Vitamin A is a factor in raising re-
sistance to colds.

2. Control methods to be fol-
lowed on farms that do not get rid
of all infected or carrier birds:

A. All infected birds should be
removed as soon as possible and
kept isolated.

B. Houses should be well ven-
tilated.

C. Birds should be free from all
parasites.

D. Birds should be fed a nutri-
tious laxative feed. Usually this
can be supplied by giving them
rolled barley soaked overnight in
milk as one feed in the morning.
About 3 pounds to 100 birds is suf-
ficient. The mash hoppers should
be closed except for four or five
hours during the middle of the day.
A good feed of mixed grains should
be given in the evening. Sufficient
succulent greens should be avail-
able to the birds.

E. The drinking water should
be kept clean. A good chlorine dis-
infectant should be put in the water
to check the spread by this means.
Chlorine is a volatile gas, so chlor-
ine disinfectants will have to be
added several times daily to be ef-
fective.

These control methods may help
in stopping some of the losses, but
the disease will reappear in all sus-
ceptible birds. According to pres-
ent knowledge of the disease, it is
probably the best plan to get rid
of all infected birds and carriers
and start out with clean birds on
the farm.

3. Control methods on f a r m s
that can get rid of all infected and
carrier birds:

A. All the birds on the farm
should be sold off.
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B. Houses should be thoroughly
cleaned. To clean a house it is nec-
essary to remove all the dirt by
mechanical means, followed by a
lye solution. This should be fol-
lowed with a good spray. A 3 per-
cent solution of compound cresol
is an effective spray.

C. After the farm has been de-
populated and the houses cleaned,
new chicks can be raised with a
reasonable assurance .that they will
not be affected with colds. The sug-
gestions for prevention should be
followed to keep the farm free of
colds.

There are several drugs and biol-
ogies on the market for the control
of colds, but their values are defin-
itely limited. Disinfectants in the
drinking water help to check the
spread of the disease and should be
used. The biologies are of doubtful
value and usually do no good.
Drugs, such as Douglas mixture,
can be used to stimulate the ap-
petite of the birds. Iodine applied
on the lesions helps in treating in-
dividual cases.

The treating of sick birds is usu-
ally unsuccessful and requires
much time. Poultrymen should di-
rect their efforts to establishing
flocks free from colds and to keep-
ing them clean.

Block Head
(Enterohepatitis)

Black head is a disease which
frequently causes heavy d e a t h
losses in turkeys and occasionally
attacks chickens. The disease is
caused by a protozoan (Histomonas
mileagridis) with the help of the
common caecal worm. The caecal
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worm is believed to cause the in-
jury to the caeca (blind gut) that
allows the protozoan to gain en*
trance into the tissues and cause
the characteristic lesions.

Black head occurs on low, wet,
irrigated areas or farms on which
chickens and turkeys are raised to-
gether in confinement.

The disease is most serious dur-
ing the first months of life. Young
birds may die suddenly without
showing symptoms, while older
birds become droopy and linger on
for weeks before they die or re-
cover. There are no characteristic
symptoms of black head, and a defi-
nite diagnosis can be made only by
an examination of the birds at au-
topsy.

The lesions found are confined to
the caeca and the liver. The proto-
zoan burrows into the lining of the
caeca causing it to become thick-
ened and bloody. The contents of
the caeca mix with the blood and
frequently form a cheesy plug in
one or both caeca. Many of the pro-
tozoans are carried from the caeca
in the blood to the liver where they
cause dark red, grayish, or yellow-
ish spots. The liver is enlarged and
very soft.

Can Be Prevented
Black head can be prevented by

raising chicks away from old birds
and on dry soil not contaminated
by the eggs of the caecal worm. In
areas that are contaminated with
caecal worms, considerable results
are secured by raising chicks on a
ration containing 2 percent tobacco
dust. Phenothiazine is a new drug
which offers considerable promise
in controlling caecal worms.



In infected flocks it is advisable
to remove all sick birds immediate-
ly and keep them isolated. Good
care and proper feeding, including
sour milk if available, give as satis-
factory results as the numerous
drugs suggested for the prevention
and cure of black head.

Fowl Pox
Fowl pox—which includes chick-

en pox, canker, contagious epithel-
ioma, avian diphtheria, and sore
head—is a highly infectious disease
of poultry caused by a filterable
virus. Two types of this disease
usually occur in outbreaks.

One type is manifested by wart-
like growths on the wattles, comb,
or skin of the face; the other by
the formation of masses of cheesy
material in the mouth and eyes.
Although these two types of lesions
are entirely different in character,
they are usually due to the same
cause—namely, the fowl-pox virus.
Outbreaks May Occur Anytime

Outbreaks of fowl pox may occur
at any season of the year, although
the most prevalent time is during
the fall and winter months. Several
different modes of transmission of
this disease are recognized. Chick-
ens infected with the disease com-
ing in contact with susceptible
birds is the most important method
of spread.

Sparrows and other birds may
carry the infection on their feet
and bodies or by being infected
themselves. Flies, mosquitos, and
other insects may carry the infec-
tion on their bodies from infected
flocks to others. Salesmen and vis-
itors who have been on infected
farms may carry the infection on
their shoes or clothes.

A very important way of intro-
ducing the infection on a farm or
into a district is by the addition of
pullets or older chickens which
come from an infected flock or from
flocks that may have the disease in
the incubative stage. They will
break out with pox soon after they
are mixed with the flock or may
act as carriers and infect suscepti-
ble chickens.
Outbreaks Vary in Severity

Pox outbreaks vary greatly in
severity. In some flocks the lesions
may be confined to the combs and
wattles, and only a few may be-
come infected. There is no loss
from death or in egg production.

In other flocks the lesions may be
in the mouth, forming cankers,
causing considerable loss from
death, and a decrease in egg pro-
duction.

Other flocks may have a combin-
ation of comb and wattle lesions
with the cankers in the mouth and
eyes. Losses usually are great in
this type. The length of time that
the chickens may be infected var-
ies with the intensity of the out-
break. The disease may disappear
in a month's time, or it may be
present in a flock for many months
with only a few birds being affected
at any one time.

Since chicken pox is so widely
spread in all poultry sections and
causes so much loss of production
and mortality in chickens, the ques-
tion of proper control methods
should be carefully studied by the
poultryman so as to prevent such
losses..

There are a number of important
steps which should be followed as



carefully as possible to insure prop-
er control and also prevent the
losses from a large variety of causes
following control methods. These
control methods consist of vaccin-
ation of birds with the live virus
of chicken pox or pigeon pox.

Preventive Vaccination
Vaccination should be used on

all farms that have had outbreaks
of chicken pox or on farms situated
in districts where pox is prevalent
on adjoining or near-by farms.
Those farms which buy pullets and
hens or introduce cockerels from
other farms which have had pox
should vaccinate. Those poultry
farms free from chicken pox that
buy day-old chicks and are situ-
ated away from infected farms
should not vaccinate.

Experience has shown that be-
tween 60 and 90 days is probably
the best age at which to vaccinate.
Lately, considerable work has been
done on day-old-chick vaccination.
Results have been varied so that
it is not advisable to vaccinate at
this age unless it is done by one
who has had experience or under
the guidance of an experienced per-
son.

Properly prepared fowl-pox vac-
cine from a reliable biological sup-
ply company should be used to give
proper immunity to the chickens.
The use of pigeon-pox vaccine has
been advocated because it does not
produce as severe a reaction on the
chickens as fowl-pox vaccine, but
it must be remembered that neither
does it give lasting immunity
against a natural infection, and out-
breaks may occur following vac-
cination.
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Mixed bacteria are being sold to
protect chickens from fowl pox. but
this product has no value in pre-
venting fowl pox. It is used in colds
and rcup with limited results.

Vaccination Brings Reaction
There is a definite reaction pro-

duced in chickens following suc-
cessful vaccination. After an incu-
bation period of 7 days, the chickens
run a course of fowl pox which lasts
from 3 to 4 weeks. During this per-
iod the chickens may become list-
less and lose their appetites. The^r
resistance to other disease is low-
ered and if not properly cared for
they may become infected with
colds or other prevailing diseases.

Chickens which have been vac-
cinated can transmit chicken pox
to susceptible chickens on the farm.
Susceptible birds are birds which
have not had chicken pox or which
have not been previously vaccin-
ated. Chickens which have been
vaccinated should not be mixed
with susceptible birds for at least
3 months after vaccination.

Only healthy chickens free from
intestinal parasites and chickens
which are not suffering from mal-
nutrition because of faulty manage-
ment or incorrect feeding should
be vaccinated. The flock should be
carefully culled and examined for
disease or parasites; only the heal-
thy chickens should be vaccinated.

The culls and chickens suffering
from other diseases can be segre-
gated and placed in a yard by them-
selves until they are in proper con-
dition to vaccinate. When worm
treatment is given just as a routine
measure it is safe to administer
worm remedies at the time of vac-
cination.



Two Methods Used
There are two methods of vac-

cination which are commonly used
and which give good results if prop-
erly applied. The feather follicle
method consists of applying the
vaccine with a small brush to about
four or five feather follicles on the
leg after the feathers have been
plucked. This method is carefully
described in most of the pamphlets
which accompany fowl-pox vaccine
p u r c h a s e d from reliable firms.
These methods described on the
pamphlets should be followed care-
fully.

The stick method consists of mak-
ing two or more pricks through the
skin of the leg, breast, or wing web
with an instrument having sharp
points about Vs inch long immed-
iately after it has been moistened
with vaccine. These instruments
usually have a buffer made of
string or some absorbent material
to hold the vaccine. The newer in-
struments have a small cup to con-
tain the vaccine. This method is
also described in pamphlets accom-
panying vaccine, and the method
described should be followed.

Both these methods are very sat-
isfactory and give the same results
if carefully applied.
Examine Chicks for "Takes"

The chickens should be examined
for "takes" after vaccination. A big
percentage of larger flocks and all
of the smaller flocks should be ex-
amined after 5 to 7 days for takes
or lesions. These takes are raised
scabbed areas at the point of vac-
cination and are indications of
proper vaccination.
At least 90 percent of the chickens
should have takes. If there are only
a few slight takes and many birds

without any, the vaccination has
not been successful and should be
done over. The conditions respon-
sible for no takes are poor or old
vaccines. Vaccines which have been
mixed with the diluent too long
lose their strength. The vaccine
may not have been applied prop-
erly over the follicles or sticks be-
cause of haste. Care is necessary in
assuring proper vaccination.

Give Special Care
The vaccinated chickens should

receive special attention for a per-
iod of at least 4 weeks following
vaccination. The chickens should
be protected from all weather
changes and provided with sanitary
surroundings.

The feeding should be altered to
encourage the consumption of feed
during this reaction period. A sat-
isfactory method used is to reduce
the amount of mash to about one
half the usual quantity and in its
place give a feed of rolled barley
soaked in milk as a morning feed.
About 3 pounds of barley to 100
chickens is sufficient. Usually the
amount is regulated by the length
of time it takes the chickens to eat
it. Enough should be fed so that
it is all consumed in about 45 min-
utes.

In the place of the barley feeding,
scalded bran should be given every
fourth morning. The quantity is
the same. Mash should be re-
stricted to about 4 hours during the
middle of the day, and in the even-
ing grain should be fed. This care
of vaccinated chickens is very im-
portant and many times success or
failure is dependent on how care-
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fully the chickens are nursed
through this period.
Immunity Lasts 2 Years

A proper vaccination u s u a l l y
gives immunity to fowl pox for a
period of 2 years. One vaccination
is usually sufficient because few
birds are kept after their second
laying season.

Control Methods
Natural outbreaks of fowl pox

occur in laying flocks or younger
pullets, and measures for control
are necessary. In considering con-
trol measures it is necessary to
study the effect of pox on the flock.
This has been discussed in the de-
scription of pox. Control measures
therefore should consist of a pro-
gram that will stop the disease, al-
though it may cause a sharp decline
in production.
Sanitation is First Step

Sanitation is the first step in the
control of fowl pox. This includes
the isolation of all affected chick-
ens, litter, feed hoppers, watering
troughs, or other equipment that
may be contaminated with the vi-
rus. If only a few chickens are in-
fected they should be removed to
separate quarters, and the house
and yards should immediately be
cleaned and disinfected.

The healthy flock should be
watched daily and any additional
sick birds should be taken out. If
25 percent of the flock is infected,
it probably is advisable to move
the healthy birds to new clean
quarters and leave the infected
birds in the contaminated quarters.
By starting these sanitary measures
when the disease first breaks out it
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may be possible to control the losses
from death and in egg production,
but outbreaks may continue and
last for several months, causing se-
vere losses.

Since vaccination with fowl-pox
vaccine will immunize chickens to
fowl pox within a month after vac-
cination, it is sometimes advisable
to use this method with proper san-
itation. The same precautions are
necessary in adult vaccination that
were outlined for pullets.
Control Pointers

There are several important ad-
ditional points to consider that do
not necessarily exist in preventive
vaccination:

1. The egg production in flocks
will be materially reduced for a
period of 30 to 60 days. The chick-
ens may go into a molt if vaccinated
during heavy production.

2. Vaccination of an infected
flock will not stop the spread of the
disease immediately. It usually re-
quires from 3 to 6 weeks to produce
immunity.

3. The use of pox vaccine does
not increase the severity of the
lesions on the chickens that are al-
ready infected or that become in-
fected after vaccination.

4. If one pen becomes infected
and vaccination is used as a control,
it is necessary to vaccinate all sus-
ceptible chickens on the premises.

5. The use of vaccination in con-
trolling outbreaks of pox is to has-
ten the course of the disease to a
period of 3 to 4 weeks. Sometimes
a natural outbreak will run a short
course, while other outbreaks will
last several months.

6. Vaccination with pigeon-pox
vaccine is used and recommended
by various agencies because egg



production is not affected as much
as when fowl-pox vaccine is used.
It is doubtful in many instances if
pigeon-pox vaccine is effective in
checking an outbreak of fowl-pox.

The treatment of individual in-
fected chickens consists in the im-
mediate removal of these infected
chickens from the flock to clean,
well-ventilated quarters. The scabs
on the combs and wattles should be
removed and the areas painted
with tincture of iodine.

The cheesy material which col-
lects in the mouth and eyes should
be removed and the raw areas
should be painted with tincture of
iodine. When material collects in
the lid, tincture of iodine can be
applied to the eye without endang-
ering the eyesight. This cheesy ma-
terial should b e removed b y
squeezing the lids.

In connection with these individ-
ual treatments or control methods
in infected flocks, it is always nec-
essary to feed the chickens as sug-
gested in the method of handling
chickens after preventive vaccina-
tion.

Lcs ryngotracheitis
(Infectious Bronchitis)

Laryngotracheitis is an infectious
disease of the respiratory system
affecting the trachea (windpipe)
and the larynx (Adam's apple). The
disease is caused by a virus which
is found in the exudate formed on
the trachea and larynx. This exu-
date may be capable of producing
the disease for more than a year
if kept under suitable conditions.

The characteristic symptom of
this disease is "gasping for breath"
with the bird in a sitting position.

The head is thrown out at inhala-
tion accompanied with a l o u d
wheezing sound. Frequently the
bird coughs and expels the exu~
dates from the trachea. The onset
of the disease is sudden and it
spreads rapidly. The usual course
of the disease in a flock lasts about
2 to 4 weeks. The death losses vary
from 5 to 30 percent, and there is
almost a total stopping of egg pro-
duction in laying flocks.

The only organs affected in this
disease are the larynx and trachea.
The linings of these organs are in-
flamed and covered with mucous
or clotted blood. In some cases the
mucous becomes thickened resem-
bling a cheesy mass, while in others
there is only a mass of clotted blood.
Death in most cases is caused by
asphyxiation because the larynx or
trachea is filled with mucous or
clotted blood.
Sanitation Vaccination, Treatment

The control methods used for
laryngotracheitis include preven-
tion by sanitation, vaccination, and
treatment.

On isolated farms it is possible
to prevent recurrence of the disease
if the following suggestions are fol-
lowed:

The houses and yards occupied
by diseased birds should be thor-
oughly cleaned and disinfected. All
chickens which have survived the
disease should be segregated for
life. This is necessary because it
has been shown that chickens may
carry the virus in their tracheas for
more than a year after recovery.
These birds act as healthy carriers
to infect susceptible chickens which
may come in contact with them. It
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is essential to segregate the recov-
ered birds in yards and houses as
far removed from the susceptible
flock as possible.

The success of this method de-
pends upon careful application of
all sanitary precautions available.
There should be no interchanging
of equipment or feed, and care
should always be taken to prevent
carrying infection on the clothing
or by dogs or insects.

The isolation method of control-
ling this disease is not applicable to
farms where the disease has occur-
red repeatedly or in areas where
the disease has occurred on adjoin-
ing farms. The procedure to follow,
under these conditions, is to vaccin-
ate all susceptible birds. The vac-
cination has been proved to be a
very effective and p r a c t i c a b l e
method of control for laryngotra-
cheitis.
When to Vaccinate

Two methods of vaccination used
depend upon the age of the birds.
Poultrymen should secure the ser-
vices of a trained person to vaccin-
ate their birds or have the proper
procedure demonstrated to them.
The problem which usually con-
fronts the poultryman is to know
when and for what to vaccinate.

1. Vaccination for laryngotra-
cheitis is a control for this disease
only. It will not protect birds
against other diseases resembling
laryngotracheitis. It is essential to
establish a proper diagnosis before
vaccinating.

2. Chickens of any age can be
vaccinated. There is no systemic
reaction from the vaccination. Ke-
sults are more satisfactory in birds
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from 10 to 12 weeks of age. Birds
should be at least 6 weeks old to be
vaccinated properly.

3. New flocks or healthy flocks
located in congested areas in which
the disease is prevalent should be
vaccinated.

4. All new susceptible birHs
which are added to a flock in which
the disease is present or has been
should be vaccinated. Survivors of
the disease are possible carriers.

5. All young replacements on
farms when the disease has been
prevalent should be vaccinated at
about 10 weeks of age.

6. Vaccination will prevent the
spread of the disease on a farm af-
ter it has appeared in one pen. If
the other pens are immediately vac-
cinated, they will be immunized
before the natural spread reaches
them.

7. If the vaccine is used, it is
necessary to vaccinate all birds on
the farm. Vaccinated birds are not
carriers of the disease after the
vaccination reaction which lasts
about 10 days.

8. It is necessary to keep all
vaccinated birds away from suscep-
tible birds until all have been vac-
cinated.

9. No flock that is affected with
other diseases or in poor condition
should be vaccinated.

(The above suggestions should be
carefully studied before vaccinat-
ing).

Most poultrymen are inclined to
try various "cures" or treatments
on individuals or the flock. There
are no such treatments known to-
day that are of value. The only
suggestion that might help is to
keep the birds as quiet as possible
and avoid dusty yards that add to



the irritation of the larynx or tra-
chea.

The individual treatment that
may help is to remove the masses
of exudate from the larynx with a
pair of forceps. Do not excite the
bird during this treatment because
it may die during the operation.

Newcastle Disease
Newcastle disease (Pneumo-en-

cephalitis) is a respiratory nervous
disease of chickens and turkeys, af-
fecting birds of any age. The dis-
ease has been diagnosed in most
poultry raising areas of Arizona and
it has caused considerable loss dur-
ing the early brooding season.

Due probably to careful planning
and management practices by the
poultry industry, the disease has
been partially controlled. Arizona
poultrymen did not practice indis-
criminate live-virus vaccination as
the only control method, but com-
bined good isolation and sanitation
practices with their control meth-
ods.

It is very necessary for poultry-
men to recognize the potential
dangers of this virus disease and
they should be well informed on
its characteristics and the latest
control methods.
Caused by Virus

Newcastle disease is caused by a
virus. The virus is introduced into
susceptible birds by food, water and
sometimes through inhalation. The
virus is eliminated from infected
or carrier birds by the droppings
and nasal discharges. The virus
may survive in the soil or other
wastes around the poultry farm for
several weeks. Recovered birds
frequently are carriers and birds
vaccinated with live virus may be

carriers for several weeks.
The buying of started chicks al-

ways carries the possibility that
Newcastle or other diseases may be
introduced on the farm. The disease
is spread, therefore, when suscep-
tible birds come in direct or indi-
rect contact with these materials
containing the virus.

Develops Suddenly
Newcastle disease develops sud-

denly. The respiratory symptoms
include nasal discharges and bron-
chitis. The nervous symptoms in-
clude partial paralysis of the legs
or wings or loss of balance which
makes the infected bird assume un-
natural positions. The neck is fre-
frequently twisted. The n e r v o u s
symptoms are usually more pro-
nounced in younger-aged birds.

In laying flocks there is a sudden
drop in egg production. The pro-
duction frequently drops to almost
nothing with a few soft shelled or
irregularly - shaped eggs b e i n g
found on the floor or yard. The pro-
duction stays low for about two
weeks and then starts to increase to
about normal in from four to six
weeks.

The mortality is usually higher
in chicks than in older birds. In
chicks it varies from 20 percent to
75 percent and drops to about 2 per-
cent to 4 percent in older birds.

Resembles Other Diseases
Newcastle disease resembles sev-

eral other common poultry diseases.
Laryngotracheitis, bronchitis, colds
and the range paralysis complex
may easily be mistaken for this
disease. Because of this difficulty,
it is necessary for poultrymen to
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send specimens to a laboratory for
proper diagnosis.

Poultrymen can contact their
County Agricultural Agent or send
in a live specimen or 4 or 5 cc. of
blood from suspected birds directly
to the University of Arizona, Tuc-
son. In areas where the disease has
been endemic it is possible to make
a proper diagnosis if the above
symptoms are noted.
Study Flock and Conditions

It has been our policy to discour-
age the general use of live-virus
vaccines in Arizona unless a care-
ful study of the flock has been made
and the following possibilities have
been studied:

1. The use of live virus on young
chickens on farms where the dis-
ease is endemic is generally favor-
able, although symptoms of the dis-
ease frequently follow vaccination.

2. The use of the live virus on
laying pullets or hens may result in
loss of production and mortality.

3. It is dangerous to vaccinate
young chickens with live virus on
farms where the laying flock is not
immune because the vaccinated
birds can spread the disease to non-
vaccinated susceptible birds. In
other words, all birds on a farm
should be immune or be vaccinated.

4. Other confusing respiratory
diseases may follow vaccination.

If live-virus vaccination is under-
taken, it should be used as an aid
in control and not as a substitute
for good management and isolation.
Frequently it is possible to raise the
resistance of susceptible birds by
the use of modified vaccines. These
products are safe to use, but it must
be remembered that the resistance

is only temporary. The use of these
products is particularly indicated
on farms that raise broilers or con-
tinuous replacement stock.
Sanitation and Isolation

In clean areas strict sanitation
and isolation practices can restrict
the spread of this disease. This is
possible in most of our isolated Ari-
zona poultry farms. These prac-
tices include buying baby chicks
for replacement from r e l i a b l e
hatcheries, isolating these chicks
from older birds and preventing
visitors from going into the homes
and yards.

In areas adjacent to infected
farms, poultrymen should insist on
getting chicks from hatcheries that
have vaccinated all of their breed-
ing flocks. This generally assures
the poultrymen that the chicks are
fairly immune to the disease for the
first four or five weeks or the period
when most death losses occur.

Much research is being con-
ducted on the control of Newcastle
disease and until better methods
are developed it is well to repeat
that poultrymen should study their
individual farms and adopt the best
plan available for prevention or a
control before accepting a general
plan of vaccination to solve thefl:
problems. The recent development
of the intra-nasal type of modified
virus vaccination is a step forward
and is proving a good help in the
control of this disease in broiler and
fryer plants.

Fowl Cholera
Fowl cholera is an infectious dis-

ease caused by an organism usually
found in the droppings and nasal
discharges of infected birds. The
disease may occur suddenly and kill



birds rapidly, or it may localize in
some organ to cause a long lasting
disease.

In the acute cases, cholera affects
many birds at once and causes large
death losses. The disease affects the
entire body, and all organs are in-
flamed. Laboratory isolation of the
organism is necessary to establish
a diagnosis of this disease. In the
chronic type there are no distinc-
tive symptoms or lesions and, as
with the acute form, bacteriologi-
cal studies are necessary to estab-
lish a diagnosis.

Outbreaks of cholera are few in
Arizona. Usually this disease will
not occur in flocks properly fed and
kept under sanitary conditions. Re-
covered chickens usualty carry the
infection and may spread the dis-
ease organisms to susceptible birds.
The control methods necessary in
cholera include the general prin-
ciples of sanitation and proper dis-
posal of all dead and affected birds.

Careful feeding and housing are
necessary. Biologies usually are of
no value in controlling this disease.

There are two disease conditions
o c c u r r i n g in Arizona that are
caused by the same organism.
These will be discussed under the
headings of Edema of the Wattles
and Ruptured Yolk.

Edema of the Wattles
(Wattilitis)

Edema of the wattles occurs most
commonly among cockerels on
breeding farms. There is a severe
swelling of the wattles which usu-
ally later develops into a hard,
cheesy ball. The cholera organism
usually causes this localized lesion.
Biologies are of little value in con-
trolling this disease.

Where the disease appears it is
necessary to crop the wattles on
young males at about 3 months of
age. This operation consists of cut-
ting away a little more than half
of the wattles with a pair of shears.
The hemorrhage can be controlled
by applying iron chloride (ferric
chloride) to the wound.

Ruptured Yolk
Ruptured yolk is more correctly

a group of conditions found in
heavy producing adult hens or pul-
lets just coming into production
than a disease. Frequently the chol-
era organism is found in these
birds, but other disease-producing
organisms may also be involved.
The exact cause of the disease has
not been established. Affected birds
are sick only a short time and fre-
quently they are found dead on the
nest or roost.

The symptoms include droopi-
ness, diarrhea, and darkening of the
comb. Usually the only birds af-
fected are those that are laying
heavily. On autopsy the constant
lesion found is yolk material free in
the abdominal cavity. It may be
fresh or in a cheesy mass. Other
lesions include a general inflama-
tion of all organs.

Heavy Production is Factor
In controlling this condition the

close relation of heavy production
to losses should be considered.
Good results have been secured by
adding large amounts of wheat
bran to the ration. Egg production
is usually reduced.

The bran should be mixed dry
with the mash in equal quantities.
Moistened bran can be given alone
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in two feedings daily after the
mash has been restricted. Hoppers
containing the mash should be
closed and the flock allowed access
to the mash for only a few hours
daily. Laxatives of % pound of Ep-
som salts per 100 birds given daily
for 3 days will sometimes help in
controlling this condition.

The potassium chloride t r e a t -
ment recommended for Blue Comb
in pullets seems to be of value in
this disease. It should be fed at
the rate of 1 level tablespoonf ul per
gallon of drinking water for about
10 days. Molasses which contain
potassium can be fed with the reg-
ular mash. Add about 25 pounds of
molasses to 50 pounds of mash.
Enough of this mixture should be
fed every other day for about 10
days, giving the flock enough that
they will clean up in from two to
three hours.

Since infection is closely allied
to this condition, strict sanitation
should be followed. Sick or dead
birds should be immediately re-
moved from the flock. All moist
spots in the yards or houses should
be eliminated, and feed and water
containers should be cleaned thor-
oughly each day. The use of chlor-
ine in the drinking water will pre-
vent infection by this manner.

Fowl Typhoid
Fowl typhoid is primarily a dis-

ease of young chicks and causes
symptoms and lesions identical to
pullorum disease. Methods applied
to control of pullorum disease are
applicable to typhoid. Typhoid in
older chickens occurs frequently in
flocks in irrigated districts where
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yards are flooded by water.
Typhoid of adult birds is very

similar to cholera in that outbreaks
occur after predisposing causes
such as faulty nutrition, \v e t,
flooded yards, or exposures. Ty-
phoid is controlled in the same
manner as cholera and can be pre-
vented by proper feeding and man-
agement. Biologies are of little
value in the control of this disease.

Tuberculosis
Tuberculosis is very uncommon

in Arizona poultry flocks. The in-
fection is caused by an organism
and usually manifests "wasting
away" symptoms in older birds.
The disease will spread in dark,
damp, crowded houses and yards.

The typical lesions found in tu-
berculosis consist of cheesy nodules
on the spleen, liver, and intestinal
lymph glands. These lesions vary
in size from as small as a pin point
to as large as peas. It is necessary
to examine these lesions in a labor-
atory to diagnose tuberculosis.

In localities where tuberculosis
is a factor, chickens are tested by
means of a tuberculin test.

Nutritional Roup
Nutritional roup is a disease

caused by a deficiency of vitamin
A in the ration. In partial deficien-
cies the chickens manifest symp-
toms of colds, but if the ration is
very deficient and fed over a long
period of time the chickens show
more pronounced symptoms and
lesions.

These are general debility, lack of
appetite, watery eyes followed by
cheesy material within the eyelids,
and the formation of white, cheesy,
blisterlike patches in the mouth and



throat. These patches are usually
on the surface of the lining and can
be removed without causing a hem-
orrhage.

The post mortem shows a general
emaciation and the kidneys are
very pale. Occasionally white ma-
terial is found deposited over the
liver, heart, and other organs.
Need Vitamin A

Vitamin A has been described
under nutritional diseases in chicks.
One of the major problems in poul-
try raising in Arizona is the lack
of vitamin A during dry seasons.
Most commercial feeds contain de-
hydrated alfalfa and cod-liver oil,
but when grains are fed in excess
to growing pullets the amount of
vitamin A from the mash is dimin-
ished to the point of a deficiency.

It is advisable to have succulent
green feed available when possible,
and during seasons when it is not
available a good green quality of
alfalfa hay should be supplied.

Chickens showing symptoms of
vitamin A deficiency Improve rap-
idly if supplied with green feed or
vitamin A analyzed cod-liver oil.

Enteritis
Inflammation of the intestines is

a lesion of many diseases and para-
sites, but very frequently an in-
flamed condition of the intestine
results from malnutrition or irri-
tating substances. The degree of
inflammation varies from a catarrh,
manifested by excess mucous, to a
deep hemorrhagic erosion mani-
fested by blood and ulcers.

Enteritis interferes with diges-
tion and generally causes a diar-
rhea. The birds lose weight rapidly
and are droopy. A proper diagnosis
is necessary to establish the cause

of the enteritis, but usually a lax-
ative of Epsom salts followed by
proper feeding will correct most
cases not caused by parasites.

Impacted Crop
Crop bound or impacted crop is

an overloaded crop filled with fi-
brous material. Feathers, straw,
Bermuda grass, tamarisk leaves or
stems, and coarse, mature grasses
are most frequently found in the
crops. The affected chicken loses its
appetite and stands around trying
to swallow. If the condition per-
sists the chicken usually dies from
weakness.

The crop is large and feels hard
or doughy. The mass of food may
be massaged and broken up after
giving the bird a tablespoonful ol
oil, but if this does not correct the
condition, it is necessary to open
the crop with a sharp knife and re-
move the material. The incision
should be about 1 inch long near
the upper end of the crop.

After the material is removed,
the crop is washed with warm wa-
ter and sewed together with white
thread. About four stitches are
taken in the wall of the crop and
then two are taken in the skin. The
bird should be fed only soft feed
for a few days and then gradually
changed to mash and grain.

Egg Bound
Frequently in pullets at the be-

ginning of laying or in adults dur-
ing heavy laying, a condition
known as egg bound occurs. The
condition is due to an inflammation
or obstruction in the oviduct or egg
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passage. In pullets it is usually
caused when a large egg is devel-
oped in a small oviduct.

Affected birds become restless
and go to the nest frequently to lay.
Straining sometimes causes a pro-
lapse of the oviduct. If the egg Is
not passed the bird droops and fi-
nally dies. The egg may be felt
by passing the forefinger through
the vent.

The method of treatment is to
pass the forefinger through the vent
and direct the egg toward the vent.
Pressure is applied to the abdomen
with the other hand. As soon as
the egg is observed at the vent it
should be punctured and broken.
Remove all the parts and inject a
little cold water into the cloaca.

Vent Gleet
Vent gleet is an infectious disease

of the vent. It is usually spread by
male birds. The disease is probably
caused by a variety of organisms
causing putrification of the mucous
discharges. The skin around the
vent is swollen, reddened, and an
offensive odor is usually present.

The disease is resistant to treat-
ment and usually the best control
is to dispose of infected birds. If
treatment is undertaken, a 3 per-
cent silver nitrate solution can be
applied to the mucous membranes
with a cotton swab.

Tymors
Chickens are frequently affected

with a variety of tumors. Usually
tumors affect the ovaries, oviduct,
intestine, and may cause hemorr-
hage. Tumors occur on the skin of
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chickens. These tumors may be
small or large with necrotic cen-
ters.

There is no treatment except sur-
gery. Usually since many are can-
cerous in nature, it is advisable to
destroy the bird.

Bumblefoot
Bumblefoot is a large swelling

of the foot in chickens usually re-
sulting from injuries or bruises to
the skin of the foot which becomes
infected. The organisms cause in-
flammation which develops into an
abscess or cheesy swelling in the
ball of the foot and between the
toes.

The swelling should be lanced,
and all the material removed. After
carefully cleaning out the injured
area, it should be painted daily with
tincture of iodine. The chicken
should be placed in clean quarters
until the wound is healed.

Cannibalism
Toe, tail, and body picking is re-

ferred to as cannibalism. It is more
apparent where a large number of
fowls are confined in a very limited
space. Although young stock are
more frequently troubled in this
respect, the older fowls also take
up this habit.

Good management does not seem
to prevent or eliminate this trouble,
for it creeps into a flock fed recom-
mended rations, in properly de-
signed houses, where sanitary con-
ditions are of the best. Idleness,
close contact, and large numbers
in one unit seem to be predomin-
ating reasons why chickens take the
notion to "pick on each other."



Treatment
Any practice which will tend to

keep chickens busy will, to a cer-
tain extent, eliminate cannibalism,
especially where they are confined
in large units. This might be a se-
quence of practices, such as the
feeding of green alfalfa hung
around in convenient positions in
the house; the feeding of semisolid
buttermilk, placed around the side
walls near the floor; the scattering
of pieces of red cloth in the pens
where there will be competition for
their possession; the placing of light
litter on the floor and scattering
grain in it; or similar ideas.

If the birds are confined and can-
nibalism breaks out, the best move
would be to get the stock out on
a green range, where they will have
a wider territory to range over with
green feed and bugs to keep them
occupied.

Darkening of the room and elim-
inating of any light streaks, which
might focus attention, have proved
helpful. The painting of windows
and curtains a red color in order
to throw a red hue over the interior
of the brooder room has been used
with some success. The use of red
light bulbs in a darkened brooder
room has been recommended.

If chlorine (salt) deficiency is
the cause, good results can be se-
cured by the addition of 1 to 2 per-
cent table salt to the ration.

Poisoning
There are several different types

of poisons which affect chickens.
The plants commonly used as
shade, such as oleander, castor
bean, chinaberry, and tamarisk are
poisonous to chickens. Chickens do
not usually eat these plants but

shedding seeds frequently contam-
inate feeds.

All these plants except the tam-
arisk have a definite toxin which
poisons the chickens causing ner-
vous symptoms and death. Tamar-
isk leaves or stems cause impaction
of the crop, previously described.
Several varieties of milkweeds
growing in the higher elevations
frequently grow on poultry ranges
or contaminate the green feed.
These weeds contain a toxin which
is very dangerous to poultry, caus-
ing severe nervous symptoms and
death.

Laxatives of Epsom salts may
help correct the effects of these poi-
sonous plants, but the main con-
sideration should be to prevent
chickens from having access to
them.

Salt poisoning is caused by chick-
ens eating ice cream salt or brine
carelessly thrown out within reach.
Salt causes severe enteritis which
is difficult to treat and the chickens
usually die.

Botulism or limberneck is caused
by chickens eating spoiled feed or
rotting meat in which the organ-
isms causing the poison are grow-
ing. This poisoning is characterized
by a paralysis of the neck muscles
preventing the affected chicken
from raising its head.

Treatment must be administered
immediately to save the chicken.
Eposm salts or other laxatives may
help. The condition can be pre-
vented by sanitation and careful
feeding. Spoiled canned food, meat,
eggs, or vegetables should never be
fed chickens.
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Parasites
Parasites in chickens are common

in all sections of Arizona. External
parasites such as lice, fleas, mites,
and ticks may carry infections but
more commonly cause irritation to
the chickens, resulting in unthrifti-
ness and poor production. The con-
trol of these parasites requires con-
stant examination and treatment,
but good results are usually ob-
tained at little cost if a proper pro-
gram is followed.

Internal parasites such as round-
worms and tapeworms usually
cause more damage to chickens
than the external parasites. Inter-
nal parasites cause irritation to the
lining of the digestive tract inter-
fering with digestion and also ex-

crete toxic substances which are
absorbed by the infected chickens
causing emaciation and weakness.
Internal parasites cause more dam-
age to young chickens than mature
birds.

A careful program should be fol-
lowed to control internal parasites,
but before worming chickens it is
always necessary to determine the
presence of worms. The careless
use of worm medicine frequently
does considerable damage to poul-
try flocks.

The control of parasites affecting
chickens is one of the greatest prob-
lems of poultrymen in Arizona.
Parasites are generally divided into
two groups, external and internal.

EXTERNAL PARASITES

External parasites include lice,
mites, fleas, and ticks. Generally
these parasites can be controlled by
sanitation and proper housing, but
additional individual treatment is
frequently necessary.

The use of the present insecti-
cides such as DDT, BHC, Chlordane
and others in equipment and
around the yards controls most of
these insects. They should be used
according to the manufacturer's
recommendations. The life cycles
of these parasites vary and there
are many species of each kind. Typ-
ical species of each will be briefly
discussed and control methods are
applicable to the other species.
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Lice
Lice are flattened insects which

have three pairs of legs. The head,
thorax, and body are distinctly di-
vided. They are about % inch long
and of a gray or yellow color with
or without dark stripes.

Lice spend their entire life on the
chicken and do not leave their host
except to migrate to another chick-
en or after death when the body
becomes cold. The various species
of lice live on the body, wings, head,
and fluff, but all live and lay their
eggs on the chicken.

In order to control this parasite
it is necessary to treat the chickens.
Nicotine sulphate (Black Leaf 40}
is the most efficient drug to use if
proper conditions are available.



Nicotine sulphate is painted on the
roosts with a small brush or an oil
can just before the chickens go to
roost.

This type of treatment is of value
only on farms where chickens are
housed indoors on roosts. It acts
better during cool weather in
houses free from drafts. The nico-
tine should be used carefully and
not spilled. Do not apply nicotine
to newly whitewashed roosts.

Sodium fluoride controls lice ef-
fectively in the pinch method
where small amounts of the powder
are placed over the body under the
feathers. Sodium fluoride mixed as
a dip is also effective. One ounce
of commercial sodium fluoride is
mixed with 1 gallon of warm water.
Chickens are dipped into this solu-
tion.

Dusting boxes containing dry
dirt and sodium fluoride (1 part
powder to 3 parts dust) may help
prevent lice from attacking chick-
ens. The best program is to use
one of the above-described methods
whenever lice are found and treat
all infested chickens.

Fleas
Pleas are dark brown insects hav-

ing three pairs of legs, an arched
back, and no wings. They spend
their adult life on the chicken usu-
ally around the head parts. The
eggs usually hatch on the ground
or in debris and mature away from
the chicken. Occasionally the eggs
stick to the body of the chicken and
develop but this is unusual.

There are several varieties of
fleas affecting chickens, but the con-
trol methods are similar. Fleas on
on chickens can be treated by dip-
ping in a 1% percent solution of

creolin or dusting with a flea pow-
der, but this procedure is of little
value unless the source of infection
is eliminated.

All houses, yards, and areas close
to poultry plants should be cleaned
of debris. The houses should be
sprayed with crude oil, carbolin-
eum, or kerosene emulsion.

The yards should be plowed up
and allowed to dry, eliminating all
wet spots. Nests should be fre-
quently cleaned and treated with
flea powder or tobacco dust.

Mites
The common poultry mite attack-

ing chickens is migratory and
spends most of its time off the birds
in cracks and crevices in the poul-
try house or in rubbish. Mites crawl
on the chickens at night to suck
blood.

These mites are very small and
grayish red in color. When en-
larged with blood they are about
as big as a pinhead.

Mites have four pairs of legs,
which helps in distinguishing them
from lice and fleas. The control of
these mites must be directed
against their hiding places, because
they are so seldom found on chick-
ens.

A definite program of cleaning up
all rubbish boxes, and nests should
be made. After this, the cracks
should be thoroughly sprayed with
a pressure spray, using carbolic
eum or crude oil, diluted with ker-
osene.

It may be necessary to repeat the
treatment several times and fre-
quently in some of the old adobe
houses it is impossible to destroy

—33—



these mites. Iron-built poultry-
houses are the most satisfactory
type to control this parasite.

The scaly leg mite burrows be-
neath the scales of the leg and
causes inflammation and swelling.
The mites are microscopic and usu-
ally the deformed legs are all that
can be seen. The treatment for
these mites consists of a local ap-
plication of kerosene or equal parts
of crude oil and raw linseed oil.
Care should be taken not to get
these oils on the skin above the
scales.

Depluming feather mites which
burrow into the skin at the base of
feathers are very seldom found in
Arizona.

The air-sac mite which lives in
the air passages of chickens has not
been found in Arizona.

Ticks
The blue bugs or fowl ticks are

similar to the mites but much big-
ger. These ticks attack chickens in
the same manner as the mites. The
control measures are the same.

Anthracene oil sprayed i n t o
cracks and crevices is the most ef-
fective material to use. This should
be repeated after 30 days.

Ticks and mites can live for many
months away from the bird without
food. Because of this fact, unin-
habited houses may harbor the par-
asites and should be thoroughly
cleaned and sprayed before use for
poultry.

Young ticks may stay on chickens
for several days before they be-
come engorged. This makes it nec-
essary to examine the birds before
they are placed in a clean house or
one which has been treated. Chick-
ens infested with young ticks can
be dipped in a 2 percent sheep dip
solution.

INTERNAL PARASITES
Roundworms and tapeworms are

the most common internal parasites
affecting chickens in Arizona.

Roundworms
The roundworms are slender

rounded worms found in the diges-
tive tract. The worms found in the
intestine are long, measuring from
1 to 3 inches. Roundworms found
in the gizzard are very small, while
those found in the caeca are about
% inch long.

The intestinal roundworms are
the most common. These worms
deposit their eggs which pass out
of the intestine with the droppings.
These eggs are again infective to
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chickens after a few days. If eaten
by chickens they hatch out to form
worms in the intestine.

Roundworm eggs may remain in
the soil for many months. Much
of the roundworm infestation can
be controlled if chickens are kept
away from droppings or soil con-
taining the eggs. The use of wired
dropping boards to keep chickens
away from the droppings is bene-
ficial.

Dryness & Sunshine Best
Dryness and sunshine are the

most effective weapons to kill the
eggs in the yard. All moist spots
should be eliminated, and feed and
water should be guarded against
fecal contamination.
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The treatment for round worms is
best administered by treating each
individual bird. Nicotine sulphate
in combination with Fuller's earth
is probably the most efficient
rcundworm remedy. These pills
can be secured from most feed or
poultry supply houses.

Care must be taken to place the
pill down the chicken's throat and
then to massage the outside of the
gullet moving the pill into the crop.
It is not necessary to starve poultry
before treatment.

The poultry house and dropping
boards should be well cleaned after
treatment. A practical method to
determine the presence of round-
worms is to pick out a few birds
and treat them in a coop or small
inclosure. If many worms are ex-
pelled it is logical to suspect a gen-
eral infestation of worms in the

flock. Flock treatments in which
nicotine is mixed with the feed fre-
quently give good results.

There are other drugs on the
market recommended for round-
worms but are usually more ex-
pensive and less efficient. Pheno
thiazine is a new drug which may
be very satisfactory in treating
worms in chickens.

Caeca worms
Caeca worms are small, round

worms, ranging in length from %
to % inch, found in the blind
pouches (caeca) of chickens. They
seldom cause disease in chickens
but play an important^ part in sn~
terohepatitis (black head) of tur-
keys, acting as a carrier for the
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infection. It is because of this fact
that turkeys and chickens should
not be raised together.

Gapeworms or gizzard worms
have not been found in poultry in
Arizona. Suspected cases should be
sent to the laboratory for diagnosis.

Tapeworms
There are several species of tape-

worms which infest poultry in Ari-
zona. Some are very small and can
be seen only if a piece of opened
intestine is placed in water or with
a lens; others are large and fre-
quently reach 8 inches in length.

Tapeworms are flat and have
many segments. They attach them-
selves to the lining of the intestine

o o''

by means of a scolex. Tapeworms
differ from roundWorms in that the
eggs cannot directly infest another
chicken but have to be injected by
another animal (intermediate host)
where they develop into the in-
fective form.

The various species of tapeworms
have different intermediate hosts.
These intermediate hosts have been
found to be flies, earthworms, bee-
tles, and snails.

Tapeworm infestation can be re-
duced by sanitation if these inter-
mediate hosts are controlled. The
most important consideration of
this program is to dispose of the
manure in flyproof containers or
by spreading it over the ground
away from poultry so that it dries
out rapidly. The use of modern fly



sprays should be practiced. to the whole flock.
Kamala is the most common drug There are other drugs on the

used to treat tapeworms in chick- market for treating tapeworms, but
ens. This drug frequently causes experiments have shown that there
s e v e r e reactions in laying birds. It is no efficient drug available which
is advisable to select a few birds to will get rid of all tapeworms in
treat before administering the drug chickens.
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