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Honourable MARTIN BURRELL,
Minister of Agriculture.

Sia,-I have the honour to submit to you a Bulletiu on i
poultry by Dr. A. B. Wickware, of the Biological Laboratory, O

For a number of years this Branch has endeavoured to stud
ing poultry with a view of assisting poultry raisers. The ineri
connection supplemented by the request of Mr. J. H. Grisdale, 1
Fxperimenral Farms, has resulted in your permission to speci
Wickware to this work with a view of safeguarding this valual
severe losses caused by parasites, infectious diseases, etc.

The actual money loss each year from preventable causes is
of the yearly production of the poultry industry. As the yearly
neighbourhood of fifty millions of dollars, an increased effort tow
this loss is justifiable.

I therefore request that this be printed as Bulletin No. 25.

I have the honour to be, sir,

Your obedient servant,
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PREFACE.

From a survey of the varions disorders of poultry, none appear more troublesome
end vexing to the producer than the problem of infestations with intestinal parasites.
It is true that other affections of a more devastating nature, such as tubereulosis, occur,
but as the cause of general unthriftiness and unproductiveness amongst fowls, these
parasitic invasions represent insidious maladies which though not always fatal, render
the keeping of infected flocks decidedly unprofitable.

To any one who has been engaged in the routine examuination of diseased fowls,
the percentage of birds harbouring intestinal parasites strikes the observer as remark-
able.

Realizing then, the economie importance of successfully combating these afee-
tions, it seems that a bulletin dealing exclusively with these parasites, will stimulate
the average breeder te greater efforts along sanitary lines with a view of eradicating
tbese obnoxious pests.
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When a fowl is infected, the tapewori developing in the intestine produces

-gménts which are filled with ripe eggs. These segments are voided with the
droppings and the eggs are set free. The eggs usually find their way, through
miechanical or other means into damp places where they are taken up with the food,
in the drinking water or directly from the droppings by insects or other animals which
are spoken of as secondary hosts. The tapeworm does not then develop into the
originàl mature type found in the fowl, but the eggs, after reaching the stomachs of
the secondary host are acted upon by the digestive juices, the shells are dissolved
and the young forms or embryos set free. These young forms theu burrow through
the stomach or intestinal wall to pass into a resting stage (Cysticercoid, sec Plate 1II,
Fig. 1) in some organ or tissue such as the liver or muscles of this intermediate host.
In the event of this host being a fly or other insect, it in turn is taken in as food by a
fowl. On reaching the stomach, the head of this young worm is extruded from Le
small bladder-like sac which ruptures, and attaches itself to the inner lining of the
intestine, where it commences to develop. After reaching the mature stage, ripe
segments are again formed and the complete life cycle is once more carried out.

The resting stage or cysticercoid consists of a small bladder about the size of a
pea filled with watery fluid, and each of thoese bladders contain a youe tapeworm
consisting of only a head and neck. In order to develop into a mature worm, this
lttle sac must be eaten by a fowl.

MODE OF INFECTION. -

Tapeworm parasites are developed from ova or eggs which are voided with the
droppings either separately or contained in an engorged segment. The latter, when
the ova are ripe, becomes detached from the main body of the worm which, as pre-
viously stated, is composed entirely of numerous segments, joined together. Nearly
every tapeworm requires an intermediate host for development, or in other words
must complete part of its life, while developing from the egg, in some other animal
body such as snails, earthworms, etc. The complete life history of the majority of
tppeworms in poultry is imperfectly understood owing to the small amount of time
previously devoted to this research. Recently, 'however, this problem bas been receiv-
ing considerable attention, and when studies are completed wil undoubtedly tend to
remove many obstacles in the way of prevention.

During recent investigations into the life histories of certain species of tape-
worms, it has been found possible to transmit and infect other fowls through the
feeding of flies and earthworms which had previously been allowed to come in contact
with contaminated droppings. It bas been proven that certain definite stages of the
life cycle are passed in these intermediate hosts. It can roughly be undertood from
the foregoing how an endless chain is established in the life cycle of these parasites
and how readily infection of other fowls takes place when brought into contact with
diseased birds, or placed in quarters and runs contaminated with droppings containing
ripe eggs.

SYMPToMS oF TAPEwORM INFECION.

Flocks of fowls infected with tapeworms may show general infection, or a few
birds only may be found presenting an abnormal appearance. The disorder does not
confine itslf to any particular breed, although improper selection of fowls for breed-
ing purposes probably renders them more susceptible or liable to infection.

The first symptom noticed in case of moderate infection is a ravenous appetite
accompqpied by an excessive desire for water. Where the infection is heavy, however,
food may be entirely refused by one or a large number of fowls. There is general
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Providing fresh runs are available, it is advisable to place the treated birds in
new surroundings. This is practicable in rural districts and should be carried out
where possible, but in regard to the average city breeder, the allotted ground for fowls
is ordinarily very small and must be used throughout the entire year.

The runs should be ploughed or thoroughly spaded and saturated with a strong
solution of unslaked or quick lime to which may be added a 5 per cent solution of a
good disinfectant. A lime solution may b. made by adding 50 pounds of stone lime
to the barrel of water, and should be applied full strength with a spray pump, brush
or old broom to all parts of the quarters and runs occupied by the fowls. The floors
should then be covered with a thin layer of coarse sand and air-slaked lime in the
proportion of one part lime to ten parts sand. The ground should also b. covered with
Éir-slaked lime as drying usually destroys the eggs which are still present. During
the course of treatment, the utensils should be cleansed every day to prevent reinfec-
tion, and the droppings either burned or disinfected. In regard to the droppings, the
surest method of destroying the ova is by burning, and this is advocated wherever
possible.

M1acImNL TREATMENT.

Various drugs and doections have been advocated for ridding fowls of intestinal
worms and while some of these are fairly benefleial, others are utterly useles. For
some months investigations have been under way for determining the relative value of
most of the drugs recommended as specifics for tapeworms, but unfortunately the results
in our hands have not been as gratifying as was anticipated.

In order to meet the popular demand, a treatment must not only be effective but
must also b. practicable, and many of the drugs advocated are not easily procurable,
and even when available, a number of these remedies apparently lose strength if kept
for any length of time.

One remedy usually in every household, which thus far has given the best results,
is turpentine in doses of one to two teaspoonsful for each fowl.

There are two methods of administering turpentine and these are outlined as fol-
lows:

First: Probably the best method of giving turpentine is by placing it directly in
the crop by means of a small piece of hollow rubber tubing. This method of
administration is, in reality, very simple, although at first glance apparently
difficult. The affected fowl is held by an assistant while the operator grasps
the head firmly with his left hand, pulling the neek of the bird out straight so
that the top of the head will be in line with the neck. The tube is being then
oiled, gently passed into the mouth and gradually worked down the gullet into
the crop. After a few attempts the operation is easily performed. The tur-
pentine may then b. passed through the tube hy employing a small medicin
dropper. The rubber tubing which should be about one-quarter of an inch in
diameter cean b. procured together with the medicine dropper at any drug store.

Second: The drug may also be given by using the medicine dropper alone or by employ-
ing a teaspoon. The only drawback to placing turpentine directly in the
mouth is the extreme irritant effect which is followed by very alarming symp-
toms. Frequently the treated birds will shake their heads, manifest a shorten-
ing of breath and throw themselves violently around for a few minutes. This
soon passes off and the fowls assume a normal appearance. The irritating
effect may be considerably lessened by mixing the turpentine with an equal
amount of olive oil and this mixture is recommended when administration is
made with a teaspoon or medicine dropper. It should be thoroughly shaken
before using. A certain amount will probably be lost should the bird struggle
during treatment. The principle feature is to be assured that each fowl
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receives a full dose and if carefully handled very little dificulty should beexperienced. One thing must always be borne in mind, however, and this isa possibility of some of the turpentine entering the wind-pipe if given duringa violent struggle or if administered too quickly.

Once again: Take time and allow the birds to swallow naturally and the trouble willbe slight.
In the case of Leghorns and other fowls where the gills are particularlylarge and apt to become covered with turpentine, they should b. washed inwarm water immediately after treatment. This is unnecessary if oil is alsoused.

Before administering the turpentine the fowls should be fasted for twenty-fourhours, during which period a dose of Epsom salts should be given to help clean out thebowels. The salts may be dissolved in warm water, allowing one teuspoonful for eacibird, and mixed with suflicient mash to take up the full amount. The mash shouldthen b. given to the fowls, being evenly distributed in order that each bird will receivea full dose. The proper way is to start fasting the fowls in the morning and in theevening admunister the salts. The following morning the turpentine should b. givenand in three or four hours this should be followed with another laxative dose of saltsgiven in a mash as previously described.
From present knowledge the danger from infection is slight during the wintermonths, and although the majority of fowls harbour a certain number of mature para-sites, many apparently regain their full vigour. This is probably due to the fact thatintermediate hosts such as flies, snails, etc., do not flourish during the winter monthsand constant reinfection is impossible with the young embryo forms. This is a veryimportant feature as it enables the poultry man to subject his flock to a couple of treat-ments prior to introducing the fowls into winter quarters. Undoubtedly, however,osses from these parasites do occur throughout the winter months and the egg yield isappreciably lessened from the fact that the Worms produce a constant irritation andabsorb a great part of the nourishment taken by the fowl. With the advent of warmweather untreated fowls harbouring worms are able to again infect the runs, etc., withconsequent injurious results to the young chicks. Throughout the year and particularlyduring the summer it is beneficial to give a dose of Epsom salts at least once a monthand this is advocated as a general measure to any breeder experiencing trouble.The periodie dosing of fowls with a mild laxative stimulates all the digestive

organs, removes poisonous products from the bowels and invigorates the birds thusaing therm in throwing off some of the mature worms.
Other remedies have been advocated for the treatment of worms, and may be brieflymentioned although personally not recommended at the present time for general use.Powdered Pomegranate Root Bark in doses of 1½ grains for each fowl.Powdered Areca Nut in doses of 20 to 30 grains.
Thymol in one grain doses.
Tobacco decoction made by boiling a portion of a plug of chewing tobacco ortobacco stems in water may be used.
Santonin in one grain doses.
The first four remedies are employed in the treatment of tapeworms while Santoniris used when dealing with round Worms.
Turpentine, however, is used in both the treatment of tapeworms and round Wormsand as therefore recommended for general use.
Tapeworms are frequently very reistant to treatment owing to their method ofinvaginating or burying the head in the intestinal Wall. As a result of their complexnature, redevelopment takes place from the head, and unless one succeeds in removin'tis, tke results are apt to be disappointing.

et t advisable to subject the fleck to at least two treatments with an interval4twen te fr8tand secqnd of possibly three weeks. This more completely ensures
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Figs.:

A - B. Round Worms (Heterakis perspicillum) from small intestines. Male and
Female. Natural size.

a - b. Round Worms (Heterakis papillosa) from caeca or blind gut. Male and Female.
Natural size.

C. Tapeworn (Drepanidotaenia infundibuliformis) from small intestine. Natural
size.

D. Tapeworm (Davainea proglottina) from first portion of the small intestine.
Microscopic in size but magnified 200 diameters.

E - F. Hooks from heads of tapeworms. Magnified 200 diameters.

G. Segments from tapeworm C. Magnified 90 diameters showing posterior segment
filled with eggs.

H. Head of microscopic tapeworm D. Magnified to show hooks and spines on suckers

L Egg of tapeworm. Magnified 200 diameters.

J. Egg of Round Worm. Magnified 200 diameters. (Original).





Slo'wiIIg tapcworins (Drepaiiidotaeniia infundibuliformis) adhering tu bowel when

slit openi. (Originul).





lFiga. :
A. Young or embryo form (Cysticercoi<j) of tapeworm. Mfagnifled 20 diameters.
13 Diagrammatic section of Fig A showing head invaginated in smalU bladdecyst.

C. Enlarged segments of tapewQrmi showing p)osterior segment filled witIh ripe eg
D. Young or embryo form of Round W\orm ready to hiatch fromn elzi(z. inti
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