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SHEEP SCAB: REMEDIAL MEASURES REVIEWED.

By E. Axtuiy Lewis, BSc. (Agde), MSc., Phi,
Veterinary Research l_uwm.mw CM
gt
(Prate IT)

Sheep scab has existed from early times It was known to the ancient Greeks
and Romans it was familigr to the Hebrews . and writers on agriculture in the
Middle Ages were acquainted with its ravages, and suggested means of preventing and
curing it Laws to control the disease were introduced in Britain at the i
of the eleventh century, and subsequently other countries also adopted legislative
measures aganst 1t. r‘aguhm have been renewed and amended from time to
time to conform with the progress made in the studies of the disease and 1ts cause
The strictness with which they are applied vary in accordance with the economic
importance of the nhceP industry in any particular country. and their success as
pr ive is depend: upon their stringency and upon the co-operative
support given to them by all sheep-owners

Sheep scab is a disease which i many countries continues to cause much anxiety
to the majority of flock-owners  There are, however, certain farmers who regard
it as something to be accepted and suffered as chronic and incurable and consequently
to be put up with | they practise the formahty of dipping in order to conform with the
law_and perhaps to ensure a fair crop of wool It must also be stated that 4 vast
amount of literature has been published on the various aspects of sheep-scab control
and eradication, much of which 1s confusing to the layman who has neither the time
nor the tramning to enable him to search the hterature Only a small proportion
of the mass of literature has been available to the wniter and from 4 perusal of this
1t appears that there are differences of opmnion on pohcies of control apparent dis
crepancies in the recommendations on treatment  and what would seem to be incon
sistencies to the farmer anxious to adopt the best methods practicable under his

I conditions. Many publications dealing in general with the disease and its
control omit the important details essential to the practical farmer  Not infrequently
authors content themselves with repeating the advice of others without venfying or
extending the observations made, and applying them to local conditions

The scab mite lives on the skin of , and may be found in the wool i cases

of heavy infestation. It is usually from sheep to sheep by direct contact
S i itn:rhe ferred 1o healthy animals if they are kept in an enclosure

Iy ied and i d by scabby sheep. There is nothing to support
the old belief that the disease pont when the sheep
are :

of the disease, to reappear later in many cases. The difficulty experienced in
finding live mites certain periods is suggestive of a latent or relatively inactive
life of the mite—a difficulty which may mislead casual inspection or
the ian. {lwiﬂhe-bwnhtetkh&tth«emmnn
sites favoured by’ the mites ; Lheemldbt-ufdwdvlu:wmulp’eutoh

It is generally accepted that the mites can be destroyed. and the disease cured,

the jon of parasiticides in the form of dips or baths, and dressings. It is

treatment Ives repeated appl within specified

periods, and that the preparations used must penetrate the wool and come into contact

j R
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With the parasite. The interval between any twg dippings has been prIin
by studies on the lifetycle of the mite. It has been shown that the gnT‘y.nmnve
the first dipping and hatch out to form a new gt ;A seco is
therefore necessary to ensure that this new generation does not and deposit
eggs  The pnnaiple of double-dipping within the prescribed period has been accepted
as sufficient to control the disease Theoretically this is, no doubt, sound , from a
practical point of viewra third dipping is sometimes advisable, gpedaﬂy where the

X di have been hurriedly done or when infestation is heavy and crusty
m E:hﬂ been left unbraken.

The Wgal provisions for the control of scab are fundamentally similar in
most umnlrmﬁﬂ,‘ln Britain, it is a nunhamk The execution and enforce-
ment of the regul app ining to affected animals are vested in the local
authorities acting under the guidance of the Minister concerned. The policy of
isolation of scab-infested sheep, their detention and enforced dipping 1s governed

law when y ; and in are appointed to advise and assist in the con-
vol of disease, Movements of diseased sheep are restricted, and the importation

s The laws also help the farmer with advioeml(heprepara—

against sheep scab they control ietary

&ﬁh. on analysis, satisfy the chemist

strength. A proprietary dip must be labelled
by the Minister and giving the directions

i‘ also includes clauses on the cleansing and
e thing ¢d for, and which have been contaminated by

rules and regulations however, are often explained and

biguous advisory leaflets made available to those seeking in

1o ined

ation

The sittafion with regard o scab i Britain 1s that outbreaks have been reduced
to 4 comparatively small tigure though there are fluctuations It i~ most prevalent
in though not always (unhned to the thinly populated mountainous and moorland
districts where the flosks range over wide unfenced areas, and where a complete
gathering of sheep tor cxamunation and proper treatment 1s difhcult to achieve
What may b the reluctance of Government to interfere unnecessarly with the
enterpnse of uther industries and the difficulties of fencing and of sheep control on
the part of farmers no doubt aount for the persistence uf sheep-scab in the island
of Britan

Australia and New Zealand present s different picture  The sheep industry
constituted their principal economy feature, and sheep scab threatefied to ruin the
source of ivelihood of tiw cobomists  Legislation was introduced early in the nine
teenth century  and. apparently the Hock-owners made determined efforts to
elminate the disease  The policy was sumilar to that adopted in Britain | it was
mare rigidly enforeed in every direction and ngorously apphed for many years. The
States were divided into a number of districts each of which was in charge of an
inspector who was authonsed to inspect sewze, detain, and if necessary, resort to the
treatment of sheep at the owner's expense  Severe ties were provided for any
person obstructing the nspector of refusing to give information as to the origin of any
sheep, or refusing to carry out instructions regarding di ion of icles, etc.,
or dipping of . Owners of scab-infected were required to warn people
of the existence of the disease to brand diseased and to prevent movement.
Quarantines were enforced, and heavy penalties, ing impri were
imposed on persons removing sheep from those quarantines

The methods were bold and drastic, but thoroughly effective. The history of
the campaigns in both Australia and New Zealand is most interesting. In 1864,
a::udznd'uknhmwab in 1868 the disease had been eradicated from New

th Wales | i 1871, South Australia was clean 1o 1876 and 1879, Victoria and
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Tasmania respectively were declared free; and in 1898, when the disease was

., 'erpdicated from Western Australia, shéep scab was finally extirpated from all

Australia  New Zealand cleaned its last infected flock about 1885 ; !.hc last certifi-

.‘ /Jfa!e, hewever, was not issued until 1890,

. Inthe United States qf America, sheep scab was formerly widely distributed ;
it greatest pest that sheep farmers had to contend with. The regulation to

spread of scabies in sheep prohibits the * picking ' of a flock or thy

y visibly diseased animal and then offering any portion of the remaining
flocks for inspection or movement. Vehicles of transpor-for diSeased sheep must be
prominently placarded. Segregation and quarantine are énforced, and provisions
are made for Isory dippi An or d system of inspection and supervision
1s 1n force | and other conditions analogous to those in the Enghsh Sheep Scab
Order! are incorporated in the regulations. Trading interests, however, are treated
as subsidiary to administrative control. Considérable reduction has been effected
in the incidence of the disease, which has nearly been cleared out of the greater part of
the Western States. At present, it is largely a matter of cleaning up relatively small
infections in the range areas of Louisiana, Arkansas, Missouri, Iowa and Minnesota,
and in scattered portions of the mid-western States.

Canada appears to be in the happy position of having eradicated sheep scab.
The “ Regulations relating to Sheep Scab "# are short but comprehensive, and include
the rule that no sheep or any wool or other portion or product thereof shall be removed
out of any place declared to be an infected place without a licence signed by an in
spector  Inspectors may order scab-infected sheep to be collected, detained, isolated.
dipped or otherwise dealt with, as may to them appear advisable ; and they may
order that no sheep shall be allowed access to any field, common yard, stable, or other
place or premises where sheep scab exists or has existed Compensation is paid
only in cases of authorised slaughter of scabby sheep

The Union of South Africa, which has made a substantial and rapid advance
among the sheep-raising countries has made similar strides in the reduction of scab
outbreaks. The total number of vutbreaks for the six provinces has been reduced
from 2,250 in 1926-27 to 424 in 1933 34 | he heaviest infection is reported from the
Cape Province, which is subject 1o severe drought conditions. and stock have to be
moved far afield for grazing  The Orange Free State 1s practieally free trom sheep
scab. In the scab regulations® scab means a disease i the case of sheep caused by
mites known as Sarcoptes scabier var ovis and Psoroptes communis var ovis, and i
the case of goats by the mite known as Sarcoptes scabier var caprae, Psoroptes communis
var. caprae and Chorioples (Symbiotes) communis var. caprae. Areas are scheduled
as native areas, isolation areas, protected areas, and semi-protected areas.  Veterinary
inspection, compulsory dipping, restricted s of sheep, cl of premises,
etc., used by infected sheep are provided for. Compensation may be paid for sheep
lost as a direct result of dipping under official supervision

Basutoland illustrates a courageous effort to cope with the disease among native-
owned flocks. In 1923 1t was estimated that approximately 50 per cent. of the flocks
were infected with scab. In 1926 there were about 2 million sheep in the territory,
a large proportion of these being Merinos, the most valuable possession of the
Basutos. In spite of the altitude (7,000 to 11,000 ft.) of the best sheep country and
the difficulties of transporting material for the construction of dipping tanks, a policy
of compulsory simultaneous dipping reduced infection so that in 1934 no outbreaks
were reported. In the " Rules for the Prevention of Scab”’4 the sarcoptic, psoroptic
and symbiotic parasites of sheep and goats are included as causal organisms of the
disease. Inspectors—European and Native (as dip supervisors)—are engaged in a
ml‘l of control. Sheep may be br: according to the.apea of origin, and all
i sheep must be marked. Movements one area to ‘ape controlled.
No infected flocks in tanked areas are allowed to move until they have passed through
three dippings.




14 E. ANEURIN LEWIS.

Tt is hardly necessary to outline the legislation concerning scab in all sheep-raising
countries ; and it is clear that the liberty of the farmer is not interfered with so long*
as he deals efficiently with the disease in the course of his ordinary routine on the farm.

The detection of scab in‘its early stages is extremely important ;" it enables the
farmer to arrest its Tlead befeore extensive.damage is done and reduces the amount
of labour and difficulties in treatment. & b e of ¢l .8y mpte en. in
the case of woolled sheep renders earelg e 08 fficy t, and ?
considerable experience and powt 0 ervation, " ehl-ebtaMis
detection is comparatively easy, except, perhaps, in the fine-
the mites lurk in the heavy folds. In mon-woolled sheep lesions are not easily'
discernible, and such animals may maintain and spread infection.

Frequent and regular inspection of flocks is essential therefore . and if any animals
show symptoms of the disease, a closer examination may reveal live parasites. Then
treatment of all sheep which have been, or are suspected to have been, in contact
with that animal or flock should be resorted to without delay

Farmers with large flocks and good shepherds look upon scab as a serious menace,
and deal with 1t accordingly ; but those with small flocks (possibly a dozen or more
to provide meat for the table) are apt to ignore the existence of the disease among their
sheep, or consider 1t as trifling, and neglect treatment.  There are some, also, i
large and numerous flocks who do not insist on periodic inspection of the sheep ;
or when the flocks are gathered for this purpose regard the straying of a few sheep as
unimportant, not realising that those stray sheep may harbour the parasite and form
a nucleus for re-infection of the flock.

It is obvious that no reasonable system of official inspection can be as effective
in locating infective sources as the diligence of the farmer himself, on whom falls the
onus of early diagnosis. In this connection the policy of table i tion adopted
in the B, land paign of eradication is thy. In order to determine
whether a flock is clean or otherwise, every sheep is caught and placed upon a table
for thorough examination.

Hand-dresaing.

The complete immersion of sheep in a dipping fluid is the customary remedy
for scab. In chronic cases, however, layers of hard crusts or scabs prevent the
penetration of the liquid to the mites which are often secreted beneath. These
scbs must be broken up with a light curry-comb or an old maize cob, and hand-
dressed prior to dipping. The hindquarters may be fouled with faeces, which
should be removed. There are other sites favoured by the mites which demand
careful attention and treatment ; they are the inside of the ear, the lachrymal or
infra-orbital pouches—the pits or cavities below the eyes ; the bases of the horns,
the perineum, the prepuce of the rams, and the wrinkled scrotum of the castrated
male or wether.

Compound: ded as hand-dressings include a mi of fuel oil and
sulphur ; two parts of Stockholm tar, two parts of oil, and one part of turpentine ;
a mixture of two parts of linseed oil and one part of paraffin ; solutions of the dippi
fluid at normal or double strength of the bath dilution ; and in some instances t:
extract in oily or greasy media.

As dipping in an aqueous solution is usually carried out soon after hand-dressing,
it is better to confine the use of oily mixtures to the ear cavities and the lachrymal

pouches, as these mixtures tend to hinder the P of the dip through

the fleece. A short, stifi-bristled brush is useful for cleaning the glandular

dwuhum,mdad@dyhn.ubtpihkw' for the deeper cavities
ears.

» :
woolled breeds, in which .,
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Hand-dressing the visibly affected lesions is not in itself effective as a cure.  The
South African regulations provide for lh:).pnhibition of the hand-dressing of sheep
in lieu of dipping. An American bulletin® on sheep scab states that hand-dressing ¥
or “ spot-doctoring "’ acts as a iative and tends temporarily to check the disease,
but will not cure scab. It that in many cases it is responsible for spreading vl
the disease, for the reason that the sh too often depends on this method to
effect a cure. &
It should not be to point out thatthe use ofa poisonous solution or mix-
i X nmyh! careful washing of the hands, especially
atives are employed ; and that § g lime-sulphur mwnmm

with oil or grease to avoid geverg blistering of
b+ o
and Marking. i,
There is no doubt that the counting of sheep at a gathering of the flocks has many
advanuies; it acts as a check on the number in the stockbook or register, and is a
means of #€counting for any losses from death oF straying. The shepherd may be - -
able to make a further search for stray sheep, and te ensure that no animal is omitted = j
9

from the treatment to be given in the case of an outbreak of sheep scab. Strange.s
sheep may be present and by enquiry their origin may be ascertained ; and it may be
possible to trace the source of infection

When hand-dressing is being carried out, comparatively little additional labour
is involved in marking those which have been examined and treated ; thas
enables the farmer to identify at a glance any animal which may have w
flocks after hand-dressing, or which may have escaped attention, J

It is needless to emphasize that unmarked sheep in the flock should rcceiv’
treatment whether they belong to the farmer or not e,

Dipping Tanks or Vats. . '%w it ;i

There are several types of dipping tanks, vats er baths, in cotnrhon tise ; they
vary 1n size, form and construction according to the requirements and taste of the
owner  When there is only a small number of sheep to be dipped, a portable canv:
bag may be used. A sheep may be lifted into this, and held in the liquid for
required length of time, and then taken out to the draining floor It is a laborious -
and troublesome method, however and suitable unl‘ when six
exist on the farm. |1 4
The simple galvanized iron portable tank 15 convenignt for a fig
sheep Each sheep must be handled and rased into thus tank ]
to treat many sheep in a day by this method It has advaal
little fluid, and the cost is low. The drawbacks are the amou !
in immersing the sheep and the need of holding them for the full’p of | ;
In some cases the animals have to be turned on the back and
being taken that the head is held above the surface estle
of the sheep is not pleasant ; and in some cases dangerous to the

\
:
.

\

The cage bath appears to be less popular. 0

sunk in the ground. In this. a cage 1s raised and lowered bY a wil

:::'time into the cage. and 1s lowered into lh:.l:& m
the passes on to the draning yard. H: is

labour s.":.'& easier, and nsks are reduced to a mihimum.

For large flocks, and where dippt is practised as a routine, it is i :
provide permanent tanks. The ) cost is greater but is .
saving in labour, and the efhciency in dipping large numbers of §)
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tanks may be constructed in stone and concrete, or in wood. Obviously the former
is the more t. There are two types—the straight-run swimming tank
cndlht cire (with or without a central uhnd) Both of these permit the sheep

im dipping sol and c assists p ion of the
&pnﬂ( therough soaking of 'the fleece.

. The circular tank seems to have certain advantages over the straight-run tank
ln the latter it is often difficult to aveid a( the «lllﬂ the animals have to
be turned-over frequently and kept moving. there is a tendency
for the hooves of one or other ulthelrpuwor‘nxthe and cause bleeding
and possibly poisoning. Drowning sometimes occurs when too many sheep are
in at a time . and injunes are not infrequently caused by rough-han "F]‘:e
nrugimn. t requires 4 larger number of attendants than the arcular,

mh'hum and difficulties of handling to @ minimum. With the
tﬁp lbe sheep are allowed 1o swim more freely and do not become fatigued by Tough
handling

I4 has been estimated that in order to allow 4 sheep to swim for twe mmltes ina
straight-ran tank without turming. the tank should be about forty yards long ; in a
ciroular tank, it is merely & question of goiag round repeatedly until the time is up.

. Pemanent mf""‘ tunks detenorate it not given proper attention when not in
wse.* They should be kept full of water to aveid cracking, and before dipping

ations 1t would be well to test for leaks and overhaul if necessary. The pressure
the ground agamnst the sides of an empty tank tends to cause them to bulge inwards ;
and when these sides are of cement o concrete they crack very badly

The actne ingrediests which are most commonhy employed m the facture
gar acids sulphur tobacco w mcotine  Sulphur may be mixed

gbmpounds, tobgio of caustic soda. In ically all

gountries provision is Made for the guidance of the farmer with to the mr

“strength sl percentage of the active wigredsents in all products for dipping agains

scab a?Fruxlwm are given to enable the farmer to prepare his own dxp when

he so r es

In Bi

lime-sulphur dips must contain no less than | per cent sulpbur sulphide,

which may Be obtained by using not h-thl ll Ib. sulphur with 9 ib_ good lime for

100 gall § The A lphur is equivalent to about

3310 sulpb and 11 Tb. lisme to ¢ every M(ﬂbm of dip, the New Zealand mixtures

consists of 38 1b sulphur and 12§ Ib. lime to 2 100 of water , the American
a ime-sulphu

2 tegulau ¢ bath must at all times be Mmantained at a
~eengunof

A P 7 e
W . S
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England. )
Tobacco and sulphur—Steep 35 Ib. of finely: und tobacco (offal tobacco) ing. -;

21 gallons of water for four days. Strain off and remove the last

the extract by pressing the residual tobacco. the whole extract, and to it

10 Ib. of flowers of sulphur. Stir the mixture well to secure an even admixture, and %@
make up the total bulk (o 100 gallons with water.

Australia.

Tobacco and sulphur.—Infuse good leaf tobacco in 100 gallans of water. whieh *
has been brought to the boil. Cover the utensil used to prevent the escape of #lll et
which might carry off with it somé of the active, curative properties of the
draw off the infusion and add fresh water to the tobacco until extraction is
The amount of tobacco used should be less than 20 Ib. to 100 gallons of water.
the liquid extracted add, and mix thoroughly, 20 1b. of sulphur.

America. N

Nicotine and swlphsr.—The formula for this dip is given as four-tenths of a pound )
of nicotine, 16 Ib. flowers of sulphar, 96 gallons of water. This mixture contains not
less than 0-05 per cent. nicotine and 2 per cent. sulphur. In this case 1 1b. of a 40
per cent. solution of nicotine would suﬂ{’: for 96 of water.

There appears to be no formula for a home-made tobacco or nicetine dip m
mended in South African publications on sheep and its treatment, Tol
and sulphur dips were used for scab control m New Zealand and 'lmwu’
successful. diee s

A prescription containing carbolic acid and sdt
Ministry of Agricultureand Fisheries in Engla
5 Ib. of good soft soap, with gentle warming, in 3.
taining not less than 97 per cent. of real tar
water to make 100 gallons,

A tar dip must contain notfess than 76 per c“ olmd UMWMEF 3
not less than 0-36 per cent. shall be tar -

A caustic soda and sulphur dip may bemade by 20 Ib, Q‘ into a i
thin cream with not more than 2§ gallons ol §1b. of 4
caustic soda with constant stirring M(er s poured ‘
into 100 gallons of water for tank use

With regard te home-made lime sulphur dlp it is w ﬁhzl should bt
thoroughly slaked and free from hard lumps, The finely e should bﬁ‘
mixed with the appropnate pertionof fiinely .mmd llulr or ‘“flewers of sulphur
to make a thick, homogéneous paste wﬁi or four gallens of water The paste

1s then transferred to a vessel containing water and boiled for a time  The
prescription giver in the leaflet issued by the of Agriculture and Fisheries
recommends | the mixture or paste cloth; tying the ends and

strong

suspending 1n a containing 10 gallons of water so that the water completely

covers the contents of the cloth. The cloth must not touch the sides or bottom of the

boiler as otherwise the cloth may be burnt and its contemts escape  The

should continue for twe heuss, when the cloth should be removed, taking €are that

none of its contents escape inte the water. (The uhd.s can then be nlm awidy.

The hquor in the boiling utensil should ncthn 10 gallons wit uumou.l

water, and poured into & tight drum unnm\ 15 suﬁunt

mixed with water to make a 100 gallml
ccording to the South African

into‘\npotconuumlgﬁlommd and boiled

The contents of the boiling- "mtnnﬁndto:b-ml.udnm

sediment to settle the clear is run off into a dipping tank from &
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%0 inches from the bottom of the barrel. One hundred gallons of water are then added
to bring to tank strength ¢

concur in the view that arsenical dips are th hly effective ‘against sheep scab.
There is a possible danger to human beings, af t upon the preparation of such .

The of wat the for boiling is of importance, in s dips, which renders it advisable that the dips should be compoun qualified

that a 'quylnm‘;a'?vu:fl:m muimdlnl:,.:;m h”: . . persons only. It is also important to ‘:mneemin amount of risk may be =

& M.'ﬁ‘mm paste hﬂﬁﬁsﬂhahgorcbth,is:wmm; 4 incurred by, dipping sheep twice, with ang:n interval, in a poisenous '.uﬂ'thu%gx,

"= " If the paste is not covered, the boiling mixture can tly be stirred to prevent when a poisonous dip is used for the first di it is much safer that a non~

*  The prohibitien of the use

the e from settling and cal on the bottom of vessel, and to assist the
o&' of the ingredients When the mixture cam be stured in this manner,
it would :r unnecessary to boil for more than forty minutes  but if it is held
in a bag the period of boiling must be extended to two hours. It 1s interesting to
note, however, that the Amenican Bulletin recommends boiling the loose paste in
thirty gallens of water for two hours, frequently stirnng the mixture.

The final liguor should be of a chocolate or dark-amber colour and should not
comtamn any sediment as this will injure the wool and the eyes of sheep

Special mining and sedimenting tanks can be constructed for dip-making , or the
farmer may choose one or other of the more simple methods quoted above.

The home manufacture of tobacco and sulphur dip seems to be a y and
tedious process, hardly practicable to the ordinary farmer. The nicotine and sulphur
dip is a more convenient mixture. The nicotine solution and the sulphur should
be mixed together with water before adding them to the water in the dipping tank
and 1t will be borne 1 mund that the dip should be heated.

These are the usual home-wnade dips . and many more proprietary makes are
available te the farmer  There has been some controversy as to the relative values
and efficiency of the home-made brands and propnetary products [t 1s not proposed
to emter into this dispute [t will suffice to state that there 15, for the tarmer, a wide
tange of ghoice from home-made and propretary dips which have proved effecuive
in destroying the scab parasiie  The cost of a dip willl naturally affect the farmer s
choice, but whule 1t requires consideration there are other matters also to be taken
nto account, A product when diluted according te instructions should prove
destructive to the pamsite | it should also serve as & protection against re-infection
to some extent, and 1o kill the larvae which guight emerge from the eggs  With
reasonable and proper care 1n its preparation and use, the dip should be safe to the
lahw::rhﬁ shoep. The wm]btmy of the comcentrate 15 an important factor,
as s penetrative qualities 1t is obviously more desirable from a practical
poifit of view that & dip be efiective when used in & normal cold solution.  Heating
apparatus increases the costs of dup%w The dip should not discolour
or affect the value of the wool ity of the concentrate or of the
m“ uderation where s difficult or costly. The question

K M with home-magde must be taken into account in
estimating e costs invelved The the ingredients maust also receive
attention s mill be seen later in' this )

Faperimess Pwd on under directi
'nxlarf: |m demonstyated & d
dips. tobacco and sulghur. and were
and did net deteriorate the quality of whe
extent. Since that penod the preparstion of
mﬁu of medmm 1 concent retes Bave

ol and pshed so that, o .

effect is practically negligible

?oisonnus preparation shotld ¥e used for the
or the second dipping,of a dip containing arsenic
was revoked in the Sheepsgllf

that owing to pressure by the & e
waived its prohibitions of arsenic on the nndemu:d&tht no liability be incurred
unless the instructions on the labels of sheep dip containers are strictly followed. In
addition, the Ministry recommends that for the second dipping, half the prescribed
strength be used, and it accepts this practice as conforming to the Order.

In Basutoland, a proprietary brand of arsenical and sulphur dip was used at full
strength instead of half-strength for the second dipping. No untoward effects were
experienced, and it was stated that * in practice where one employs a native staff
this is an advantage, though of course it is not so cheap.”

Arsenic, nicotine and cresol dips are used against sheep scab on the continent of
Europe, the first being generally used in France, and the last most popular, apparen:}{.
in Germany. The use of arsenic dips is sometimes followed by poisoning, especially
if the skin suffers injury during shearing . it is for this reason that they were displaced
in some countries by other dips. In Prussia several cases of poisoning were observed
as a result of dipping sheep in creolin dips . and it is stated in the American bulletin®
on ' Sheep Scab " that " it is dangerous to dip sheep in some of the dipping prepara-
tions, especially lime-and-sulphur, if there are any fresh wounds on the animal.”
In America, it is the opinion of the au’horities that the dangers inherent in arsenical
dips should restrict their use to fields where, as in the eradication of cattle ticks, no
safer dip 1s practicable.

In South Africa ' losses have occasionally been encountered, especially in sheep
and goats, after dipping in the so-called * phenolic * or * tar-product ' dips.” On
the other hand, the present satisfactory situation with regard ta sheep scab in Basuto-
land is largely, if not entirely, due to a proprietary brand of arsenic and sulphur dip.

In England, dipping products are officially approved on the basis of chemical
analysis, the number of approved dips being approximately 300'*: the chemical
works of nearly all provincial towns appear to produce dips. In the United States of
America, dips permitted for use in official dippings are restricted to specific compounds
of lime-and-sulphur and nicotine mixtures. Proprietary brands of both types may
be used in ofhcial dipping only after specific permission has been issued by the
Bureau The regulations state that “ No dip other than the lime-and-sulphur or the
nicotine dip will hereafter be given department permission for use in of dipping of
sheep for scabies, unless it has been shown to the satisfaction of the Bureau !l) t
the strength of the bath prepared therefrom may be satisfactoril ined in the
feld by a practical, portable testing outfit ; (2) that under actual field conditions the
dipping of sheep 1n a bath of definite strength will effectually eradicate scabies infec-

tion without injury to the animals dipped.” ]
In South Africa. the approved dips which have been sanctioned for the dipping of
infected sheep under official supervision comprise home-made certain d

proprietary brands of ime-sulphur which give a tank strength
sulphur | tebacco extracts and nicotine products (which whe
less than 0-05 per cent nicotine) —abeut § in number ; tWo |
registered) powdered fuiis of arsenic-sulphur dips , three
dips; and two containing other active ingredients.'!

of 1-5 p
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inches from the bottom of the barrel. One hundred gallons of water are then added
t6 bring to tank strength.
h tity of water used with the bolin
quantity of water affects the jon of
the paste is not contained in a bag or cloth, s
If the paste is not covered, the boiling mixture can i
the paste from setthng and caking on the bottom of
comb won of the ingred When the mixture can be sti th
it would appear unnecessary to boil for more than forty minutes  but if it &
In 4 bag the penod of boiling must be extended to two hours It is interesting to
note, however that the American Bulletin recommends boiling the loose paste in
thirty gallons of water for two hours, frequently sturing the mixture
The tinal hquor should be of a chocolate or dark-amber colour und should not
contan any se(‘limem, as this will injure the wool and the eyes of sheep
Special mining and sedimenting tanks can be constructed for dip-making . or the
tarmer may choose one or other of the more simple methods quoted above

The home manufacture of tobacco and sulphur dip seems to be a lengthy and
tedious process, hardly practicable to the ordinary farmer  The nicotine and sulphur
dip is a more convenient mixture  The nicotine solution and the sulphur should
be mixed together with water before adding them to the water in the dipping tank
and 1t will be borne in mind that the dip should be heated

These are the usual home-made dips . and many mere proprietary makes are
avatlable 1o the farmer  There Las been sume controversy as to the relative values
and efhciency of the home-made brands and proprietary products [t 15 not proposed
to enter into tus dispute 1t will suthce to state that there is, for the farmer a wide
range of choice from home made and proprietary dips which have proved effective
in destroying the scab parasite  The cost of a dip will naturally affect the tarmer s
chowce but while it requires consideration there are other matters also to be taken
nto account A product when diluted according to instructions should prove
destructive to the parasite 1t should also serve as a protection against re-infection
to some extent, and to kill the larvae which nught emerge from the eggs  With
reasonable and proper care in 1ts preparation and use. the dip should be safe to the
labourers and to the sheep  The solubihity of the concentrate is an tmportant factor
as 1s also 1ts penetrative qualities It is obviously more desirable from a practical
pomt of view that a dip be effective when used in a normal cold solution  Heating
apparatus increases the costs of dipping operations  The dip should not discolour
or affect the value of the wool The portability of the concentrate or of the
ingredients needs consideration where transport is difficult or costly  The question
of labour, especially with home-made products, must be taken into account in
estimating the costs involved.  The quality of the ingredients must also receive
attention as will be seen later in this article

Experiments carnied on under the direction of the Sheep-Dpping Commuttee n
England in 19047 demonstrated that hme-sulphur, arsenic and sulphur  carbolic
dips, tobacco and sulphur, and others. were quite effective against the scab-parasite
and did not deteriorate the quality of the wool further than to discolour 1t to some
extent  Since that period the preparation of dips has improved . the amount and
proportion of ingredients in concentrates have been adjusted. and dilutions caretully
studied and established so that, consonant with scab-cuning properties, their injunous
effect is practically negligible when admunistered propetly

In a pamphlet® on Sheep Scab l.ssucd‘z the British Mimistry of Agniculture and
Fishenes, prescriptions for three home-m: dips are given . and 1t is explaned that
the Ministry has not included in their Schedule preparation contuning arsenic
“ It is not to be assumed, however, from this that the Mimstry does not

it i held
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concur in the view that arsenical dips are thoroughly effective against sheep scab.
There 1+ a possible danger to human beings, attendant upor the preparation of such
dips which renders it advisable that the dips should be compounded by qualified

sons only It is also umportant to note that a certain amount of risk may be

W twice, with a short interval, in @ poisonous dip, and that
isOtious dip &8 wsed for the hrst dipping, it i$ much safer that a non;

a
poisonous aration should be used for the * The prohibition of the use,
for the seci of 4 dip cordaining arse Sheep er of 1928
was revoked in the Scab (Amendment)-Ox 28 (4634)°, and it appears
that owing to pressure by the National Farmers' Uniony-the Ministry has recently
waived 1ts prohibitions of arsenic on the understandit no-liability be incurred
llowed. : T

addition the Mrustry recommends that for

iners are strictly
second , half the prescribed,
strength be used, and 1t accepts this practice as con the Order.

In Basutoland, a proprietary brand of ical and sulphur dip was used at full
strength instead of half-strength for the second i No untoward effects m
.

unless the instrictions on the labels nf;hu'a

expenenced. and 1t was stated' that ' in practice where one employs a native
this 1 an advantage, though of course it is nét so cheap.”

Arsenic. nicotine and cresol dips are used agaimst sheep:
Lurope, the first being generally used in France, and the last m¢
in Germany  The use of arsenic dips 1s sometimes followed n
if the skin suffers injury during shearing ; it is for this reason that the ]
in some countries by other dips. In Prussia several cases of poisoning were observed
4s a result of dipping sheep in creolin dips ; and it is stated in the American bulletin®
on " Sheep Scab " that " it is dangerous to dip sheep in some of the dipping prepara-
tions, especially lime-and-sulphur, if there are any fresh on the animal.”
In America, 1t 1s the opinion of the authorities that the dangers inherent in arsenical
dips should restrict their use to fields where, as in the eradication of cattle ticks, no
safer dip is practicable.

In South Africa " losses have occasionally been 1, especially in sheep
and goats, after dipping in the so-called ' p‘xcnohc' or * tar-product " dips."1}
the other hand, the present satisfactory situation with regard to sheep scab in Basuto-
land is largely, if not entirely. due to a proprietary brand of arsenic and sulphur dip.

nt of

In England, dipping products are officially approved on the basis of chemical
analysis, the number of ap{)mved dips being approximately 300'*; the chemical
works of nearly all provincial towns appear to produce dips. In the United States of
America, dips permitted for use in official dippings are restricted to specific compounds
of lime-and-sulphur and nicotine mixtures. Proprietary brands of -both types may
be used in official dipping only after specific permission has been issued by the
Bureau The regulations state that ** No dip other than the lime-and-sulphur or the
micotine dip will hereafter be given department permission for use in official dipping of
sheep for scabies, unless it has been shown to the satisfaction of the Bureau (1) that
the strength of the bath prepared therefrom may be satisfactorily determined in the
field by a practical, portable testing outfit ; (2) that under actual field conditions the
dipping of sheep in a bath of definite strength will effectually eradicate scabies infec-
tion without injury to the animals dipped.”

In South Atrica, the approved dips which have been sanctioned for the dipping of*
infected sheep under pfhcial supervision comprise home-made and certain rc%'ftered
proprietary brands of ime-sulphur which give a tank strength of 1-5 per cent. s _phide
sulphur . tobacco extracts and migotipe products (which when diluted contain not
less than 0405 per cent. micotine) —about § in number ; two (with a third recently
registered) powdered forms of arsenic-sulphur dips ; three phenolic and tar distillate

and two containing other acuive ingredients.
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The protection afforded_against scab-infection by certain dips is shown in the
experiments carned out by Bedford in South Africa (1915).83 A diagram illustrating
his results shows that lime-and-sulphyr gave protection for just less than 5 days ;
some brands of tobacco dips protected the sheep for a shorter period, while one was
effective far a little over 5 days . another dip, ining other di prevented
re-infection for about 11 days . and two ars ion for
about 14 16'days respectively. il

g ) erican authority® * The dip that is left in the wool after dipping
m a limited period of time, as a preventive against re-infection
Preventive against re-i

Iphur'dips provided p

of protection varies with the chimatic conditions and the
ep are exposed to frequent, heavy rains after dipping, much
1t of the fleece. A dip containing sulphur acts as the best
Under average conditions such a dip will probably
ble conditions,

afird protection for a from 30 to 60 days and, under
for & much longer time."” AL e, !

According to Verney ' Green & Bedford report most favourably on nearly all the
dips on the market. but as a prophylactic the arsenical dips appear to be the best

In prepanng the concentrate of a home-made type of dip 1t is not sufficient to
guess the weight of the ingredients or the measure of liquid ~ All must be done with
accuracy and care It would be reasonable to ask—say in the case of lime-sulphur—
which of the formulae quoted above should be adopted for dipping purposes. The
proportions used 10 the English and New Zealand prescriptions is 1 of lime and 2 of
sulphur 0 the Australian'® and American dips the proportions are 1 of lime to 3 of
sulphur and in South Africa 3 parts of unslaked lime are used with 5 parts of sulphur
e quantities of both ingredients also differ The farmer might easily become
ontused with these differences [t may be explained, however, that the com-
position of the dip depends upon the quality of the lime obtainable and its com-
bination with the sulphur to form the necessary sulphide (or polysulphide) pound
The sulphur also must be of good quality and used for mixing in the form of a very
tinely ground powder or flour

The equation of the chemical reaction of lime and sulphur is approximately a
ratio of 1 part of lime to 2-29 of sulphur, but in practice the combining ratio is slightly
lower—about 1 2:11 It is not proposed to enlarge on this aspect of lime-sulphur
preparation beyond stating that researches™ into the chemistry of dips and the quality
of local limes (when rec ding li Iphur) is of ic and practical import-
ance. Studies along these lines have been pursued in South Africa ; but apparently
they have not been completed.

Green,® working in South Africa, states that in general practice it is highly
important that the me used be of a high grade. Although it has been shown that a
dip much below the concentration obtained from a high quality lime is still effective
in cuning scab, the use of a low quality lime is uneconomical and liable to give uncer-
tain results.  The lime used in the manufacture of lime-sulphur dip should be of
better quality than that utilised for ordinary liming of the land and should contain a
lugh percentage of calcium oxide

Failure to adhere to the directions in preparing the concentrate or-the diluted dip
may account for injunes to the sheep and discoloration of the wool. There have been
several tests and experiments on the effects of different dips on the quality of the wool.
I'hey indicated that when carefully prepared and properly used the majority have
lttle or no significant injurious effect. It is reasonable to suppose that dipping
soon after shearing tends to affect the wool to a less extent than dipping when the
wool 15 long and ready for shearing.

I'be expeniment carned out on the influence of regular dipping on the therino
sheep and its fieece at the Bathurst Experiment Farm in South Africa™® is of particular

s
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} i,nh;e'st.\ One lot of 30 sheep was dipped weekly for twelve mmm of

soda of a strength of 2ilb, fo 100 of water ; a lot of 30 was similarly
dipped in waterg; and a third jot ‘as contrel,’ n:ml showed that mﬁ
dipping did not influence the condition of the sheep as reflected b::s’ weight ; ;
sheep dipped in arsenite of soda survived after a year's treatment, were always
free from ticks and blowfly trouble ; arsenite of soda had no influence on fleece weights,
fibre thickness, staple length or fibre contour. As colour, handle and ij—
ance, the wools dipped in arsenite and in water deteriorated to some extent. teri-
oration was practically of the same degree in the two dipped groups, and umably
due to the hardness of the Bathurst water and not to the arsenite of dip. As
regards monetary value there was as much as 1d. a pound difference between the
noil from the control aad that from the dipped lots ; and in the top a difference of
2d. a pound.

The uency of dipping sheep as an anti-scab measure is t upon the
existcnozh:gd pex)"sistmce of the disease. It may be taken thatm disease is
diagnosed among the flock t should diately follow. It is usual, how-
ever, for the farmer to consider the crop of wool and, if shearing time is near, to hand-
dress any badly infested sheep and await the completion of shearing before resorting
to dipping.

The recommended interval between the completion of shearing and the dipping of
sheep varies. Some authorities state that the sheep should have sufficient wool to
carry away enough dip for future protection. Merinos should be dipped not less than
four to six weeks after shearing, and long wools eight weeks after being shorn. Others
maintain that sheep should not be dipped immediately after shearing, but that a
period of at least ten days should elapse between shearing and dipping, in order that
the shear cuts may heal. In early text-books, it was advised to dip three or four
days after shearing. As a basic principle it may be accepted that short wool permits
the dipping solution to penetrate to the skin—and the asites—more quickly and
uniformly . long wool, especially if thick and abnormally rich in yolk, may prevent
the penetration of the dipping fluid or cause it to be unevenly distributed. On the
other hand, the longer the fleece the longer may the dip deposit be stored on the
sheep. and possibly exert its effect for a longer period

In preparing the bath and estimating the amount of material, and the quantity
of liquid which may be required for dipping, it is advisable to ascertain the capacity
of the tank, and to allow for the amount of fluid which will be carried out in the fleece
of the sheep. Sheep in full fleece will retain more of the dip in the wool than freshly
shorn sheep, and short-woolled lambs will carry out, on an average, from one to two
quarts of dip depending on the size of the sheep and the length nature of the wool.
An average-sized sheep with medium wool will take out about a gallon of dip, whereas a
full-fleeced, ﬁne-woﬁcd sheep may retain in the fleece nearly two gallons. Wilken-
Jordan and others! state that the average quantity of dip lost is about 0-59 gallons per
animal ; the minimum and maximum hmits being 0-23 and 1-19 gallons respectively.
Where there is no roof to the dipping tank an allowance should be made for evapora-
tion if dipping occupies several days

In some countries the lime-sulphur and tobacco or nicotine mixtures are used as
warm dips. In the American bulletin, to which reference has already been made, it
is stated, * The temperature of the dip should not be a matter of guesswork, but shbuld
be ascertained accurately by using a thermometer. If it is too high the sheep may be
mjured, and if too low, failure to cure will probably result. In field operations, when
dipping 1s supervised by inspectors, the temperature of the dip is maintained at 100
to 105°F  Practices demonstrated that the lime-and-sulphur and nicotine dips should
be used at these temperatures. The coal-tar-creosote and cresylic-acid dips should be
used at shghtly lower temperatures, the maximum for these being 95°F
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" In Australia (New South Wales), Bruce' nmmmdnd lhat when the fleece is
short, the bath (tobacea and sulphur) should be ad d at a ure of

P

115°F. in ‘vm(er and at 110°F. in summer, at which it should be the endeavour to keep
it (the thermometer being tried every other dipful) and the
sheep shoul umzum in the dip from 60 to 80 seconds, and as much
longer as they can stand it ; for with short fleeces they dry almost immediately after
being put into the draining yards and if the bath was not severe both as to tempera-
ture and duration, they would stand less chance of being cured than if they m
full fleece or nearly so, whereby they take out and retain more mixture. As the
ture cools it will be necessary to keep the sheep longer m 1t, say from 1§ to 2 minutes
altogether, but in no case should the temperature be allowed to fall below 105°F When
the fleece is , the same writer stated, the heat of the mixture should be main-
tained at from 105 te 110°F. The use of I ur mixture should be similar to
that .Hhe tobacw and sulphur. In a footnote, it is further explained that while it
takes hﬁ the scab mite with the mixture at 90°F it will live for
10or Ao/ mthcamemumu:at 45 or 50°F.* and that Ah@&emp«u{u‘:t;ﬂ:
many of the of the acarus. Hutyra and Merek™ remar] al
‘were used at a t e" 'h““ﬁb 100°F ., and that the sheep Were hetd:
h for three min
Tt is hat significant that lime .ﬂ'; dip especially has been utilised
successfully inst scab at a comparatively low temperature, and thus without
additional labour and expenditure on accessories for heating and maintaining a
relatively high temperature
While there may be advantages in using a warm dip, 1t does not seem to inc lude a
considerable reduction in the penod for which the shrep are kept in the bath. for in
the United States of America it is recommended that ' the time that infected sheep
are held in the bath should in no case be less than 2 minutes if the scab 1s not
advanced, from 2 to 3 minutes in the vat is sufficient  But in well-advanced cases of
hard scab on fine-wool sheep. especially bucks, better results are obtained if they are
held 1n the vat from 3 to 5 minutes during the first dipping I! the hard scabs and
crusts are broken up and soaked with dip before the sheep are di , it is not neces-
sary to hold them in the vat longer than 2 minutes.” A warm dip would, of course
penetrate the fleece better and no doubt it would more readily soften hard scabs
and kill the parasites
Having touched upon the period sheep should be kept in the dipping fluid. the
apparent discrepancies in recommendations may briefly be discussed

In the Sheep-Scab. Order of 1928 * dipped ” and " dipping ~ mean a thorough
immersion in the dipping-bath of the whole sheep (in the head and ears), and
keeping the sheep (excluding the head and ears) in the for not less than
one minute. In Leaflet No. 61, where tions
three home-made dips, there is incl a
dips should not be less than half-a-minute,”
bulletin are quoted above. It will be seen that
longer periods of immersion than one
cannot tolerate such a lon¢ period as

period of

Buuloﬂld the unn-nu:n- t

period taken by the scab-mite to comphu
the development of the mite varies, in ti
or the peculiar climatic conditions in di
in the recommendations as to the most sy
is not so. In Britain, the second dipping

] VT;;p-mn of dip at Naivasha

A
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eighth ﬁy, and not later than the fourteenth dly after the last dipping.” In Aus’
tralia, the recommended mtmal was from ten days . and in New Zealand
and Amefica ten. to fourteen days. The nguhums the Union of South Africa
provide that the second shall in every case take place within not less than
eight nor more than ten days after the date of the first dipping. Bedford" in South, |
Africa adwises that the second dipping should always be given nine or ten days after
the first. Tm -wmlud.& is customary to hand-dress and dip twice at an interval
of nine days, nemsinfected flocks being dealt with ‘aho at (en-day intervals.

While all these different intervils may be acce cd ag effective in the countries
to which they , it would seem that a more m@um
mmxmnmnum d?uhthms\:hn:noﬂhhfeqch ite, would be

more ude

for inclament -uther or other pressing duties on the farm which may m 4
normal interval of dipping | and it may allow for delayed hatching of the acarine eggs
under adwerse conditions = but these differences do indicate the need for further
research inte the bielogy of the scab pagasite under Mmﬂ md;ﬁerent

countries.
Preparation of Sheep for Dipping.

Whu\mngmuhlvebeam to the ma the dip, and
for the procedure of dipping, the ‘on the aj day shoyld be
gathered together near the nnk the act: 1f they are

allowed access to water and food threc or four hours before immersion in the dip,
they will probably be in the best condition for the operation. They should not be
too full of food and water, however. On no occasion should the flocks be driven
hurriedly from the pastures to the dip withouat providing water for them and sufficient
rest to permit cooling off. By lonlm\xgl -over the sheep, and preferably by re-counting,
it 1s easy to detect any animal which may not have been marked, or which may
have joined those previously hand-dressed.

It is advisable that the rams should be dipped separately ; and as they succumb
more readily than ewes or hoggets, it is necessary to give them careful attention.
Frequently the rams are put into the dip before the other sheep. In such cases, the
bath dilution should not be too freshly mixed, and it is imPonant to stir the dip fre-
quently  Verney' in Basutoland states that in his cam| no sheep are
nto the tank until fifteen minutes have elapsed after well mixing the dip in the tank."
He also observes " that goats stand dipping better than sheep, and if there are goats
with the sheeL(a common condition in this territory), then the goats are put into the
tank before t ~

Bcuunolthchrgehummdthewoh.hebody,nmsshouldbe:l.\ovedpknty
of swimming s, . and in addition to ly two or three times, the
head, ears horns should receive :pecmluutment by lad.lmg—\lp the dip in a
buckelwﬁnmdpmnn;wuthehadtoenmelthmghwlkingo!thcwool
around the horns and ears.

Ptruculuunlhouldbeemundmhnnglmglhedwepwiwnlheymputmto
the dip, and while they are in the bath. Overcrowding should be avoided, and the
number of sheep in the bath at a time should allow sufficient room for
without crushing. The attendants should see that the animals are properly
and prevent them from climbing or raising I oulolthnbathnnhembaor
ends of the tank. Native labourers habitually take periodic rests, and hold a sheep,
with a crook, so that its head and"shoulders are well above the surface of the dip for
a considerable time. It is essential that at emtage of the operation close super-
vision by a capable and reliable person be pro
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Ewes and lambs should not be dipped together.  The former can usually withstand
dipping better than rams, hoggets or lambs ; and it is surprising how much even young
lambs can tolerate when dipped separately and permitted plenty of room for swim-
ming. Sheep in weak and poor conditien—those scouring, and infested with internal

receive special attention. They should always be assisted through
the dip, or segregated for special tre: prior to dipping no t should
they be returned to the flocks without first having been dipped.

Draining and aMter-dipping Treatmant.

m the dipping tank, a tity of taken out in the

3 m:aue X.’«'m{. mdpnu be saved and
ing pens should be constructed to allow all the
the tank. Dirt and excreta will also be carried
uld be made to collect all solid material in a sedi-
will find a way—by the exit—to the dip which
fig of the dip  The cleanliness of the bath and of the
0 some extent on the state and arrangement of the pens around
The drampg pen. in particular, should be a bare yard (preferably with a

tases s Selier
will depend t

the tank
cement floor) and with no grazing or food which may become contaminated and
thus provide a source of poisoning

. After the sheep have been dipped they should be allowed to rest and dry in the

shade for not less than two hours  The lambs should be kept apart and not allowed
to suckle theuwr mothers until the ewes have dried  Rams also should be kept separate
until drving is complete  [f the sheep are driven quickly, and far, immediately after
W and when wet they may suffer from chill Mortahty after dipping is” nét
infrequently due to hurrying the sheep back to the pastures

A further check of the number of sheep dipped. and an examination of the state
of the animals after dipping should be carnied ont  This procedure involves little
extra labour and trouble, but gives the sausfaction that the work has been done
thotoughly | and arrangements can be made for nursing those animals which may
hase suffered during the immersion and thus reduce losses. It is well to extend the
leervations on dipped sheep for several days to estimate the effect of dipping, and
peniodic inspection should be carried out for several months to ascertain whether the
disease is reappearing

Effects of Dipping.
A sudden or drastic change 1n the treatment of sheep may be expected to cause
some constitutional set-back especially if any of the animals are suffering from
poverty or sickness.  Dipping in water alone may result in the further \vcakem'ﬁ of
sheep in poor condition, and may cause mortality through chill or exhaustion.
sheep are properly immersed in a reliable dip, practically no losses or damage follow—
at most comparatively little; th ignorance and neglig are often responsibl
for heavy losses. There is no doubt that a brand of dip is sometimes blamed for
deaths when the real cause may be more correctly ibed to faulty proced
Deaths after dipping are not necessarily due to the composition of the dip. Ref
has already been made to the experiments at Bathurst on the frequent and ;
fml(deumtsz,MithMQMdm i
the constitution of the sheep as reflected in body-wei it, etc.

not
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It is not uncommon for sheep which have been driven hurriedly to the dip to
arrive in a thirsty condition, and when they entersthe dip, they swallow some of the
hquid. the animals may receive hasty and rough treatment in the bath, and in
the midst of the turmoil take in an overdose of dip. Poisoning may resuit from eating
food or tufts of grass in the draining-pen, and from several other minor causes,
Suffocati icoti isoning may occur by the use of too strong and too hot g dip.

or ¥

containing nicotine.

As to the effect of dips on wool, it may be accepted that the sooner
carried out after shearing, the less effect the dip is likely to have upon wool.
Unnecessarily high polysulphide concentrations in a lime-sulphur dip would patus-
ally involve risk of damage to the wool and render it less amenable to
scouring .and cleaning processes in geme: nder normal conditions, damage to
the fibre soundness of the wool ig.due rather to the process of dipping than to the
ingredients used in the dip. The results of the most recent experiments in Soutl
Africa indicate that arsenates and arsenites tend to protect the fibre rather than to
cause damage, as the yellow film staining the hbres impedes the penciration of the
destructive ultra-violet rays of the sun ®

Records of casualties during and after imumersion in an arsenical dip in Basutoland
show *“ that 76 per cent. of the losses occurred at the second dipping, and amongst

sheep that were put into the tank hrst after miging a fresh tank-full of dip "*  This
suggestedl that the dip Had not been properly mixed and we are now very caretul to
train our dEh; supervisors in this direction  In addition to thoroughhy

ing the toa thin paste in a bucket, all this has to be pussed through «

grain bag, and no sheep are allowed into the tank untl fifteen minutes have elapsed
after mixing the dip 1 the tank
In an iment in Kenya with a dip prepared from an arsenic compound and
4 one from lune-and-sulphur mixture, it was observed that mortality was
greatest after the second dipping, and least after the third dipping  The peroentages
of casualties after the first, second and third were 066 075 08
In each case the dip was prepared most carefally on the evening previous to the day
of di . Theresults indicated that the first dipping adversely affected the weakest
an ; and the second dipping took a toll of those sheep not in so ppor a4 condition

respectively

as the first lot, but which could not withstand two immersions at a short inters
Some old mative sheep soon collapsed in the lime-sofphur mixture but reconered
after a shert rest.

- writers, and believed by farmers until recentlyj that the
egg was able 10 exist 1gr seme considerable time apart from the

% and their eggs in 1ags of orn off the sheep by wire, left on

Tipes, gates, etc., d of dipped sheep.
‘stated that the mites

manure in a yard or field,
stated period of vitality,

; of -two ths to 4 long as a year. ﬁmwpau watering.
o 2 light were believed not to remain infectious longer than thirty
¢ fosixty daysey
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Dispesal of the Dip.
After completing the dip operations, It is customa

> plr’ ry to dispose of the hquid
by transfernng it to a deep pit in the vianty of the tank. In some countries, the
anthonties have thought it lemnm to advise farmers not to dispose of 1t 1n such a
wa\ that it may pollute rivess, of streams or other water supphes Amongst civihsed
people, it may not be nec A to remark that the sediment left in the tank 1s impreg-
nated with arsemc, and the ping  of tius mud on the surface in a place accessi
ble to any stock 1s liable b-e posoning of animals  Cattle, n particular, are
readily attracted to these and consume inordinately large quantities of the
uﬂMF“ growing oo it. The result, 4s sume know from experience, 1s a heavy
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The precautions to be taken to prevent the introduetion or re-occurrence of shee

P

scab include the periodie inspection of the sheep. and immediate treatment when the
existenoe ol the discase 1s comfirmsed. It is advisable always to examine closely all
newly pugghased .muuh and those returning to the homestead from outside and
distant ures. These sheep should not be permitted to mix with the other flocks
until it hlis been ascertained that wo disease exists among them, or until they have
been trested thoroughly

it the sheep are kept in good condition and free from worm infestations, they are
less liable to succumb to severe seab ufection than sheep in poor contition .und) dis
eased.  The former can also better withstand immersion

-‘ mha.ory(m keep 1solated * hospital flocks, which com
special treaument and nursing 1t is an excellent
syn- a-mwm‘bm—ol of all diseases and worthy of adoption by all
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detennmation and veal might sormount these

A seab-crodi ation catpagn capnot be
" nooth a8 efiickent organizatien to enforcs aa phcy ’mtnct
;.'“..1 In wost countries the cest of ibilit
sali al buy devulve upen the slsep-owners. sq--w.uh.&mmm‘e
asslstance and pressure are hofne by the G h
dipgug is free ; but i order to defra; c-,un- duty of ane farthing
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REMEDIES FOR SHEEP SCAB. ik
- Asﬁuonua(eonndﬁnquhupmbhlhu the farmer, he sheuld be thoroughly
c with every p 1 of the , its treatment and its prevention.
The research worker may be able to him on several important points

_The chemist especially may
n and use, their
fect (ﬁg(he wool and the

which may arise under the particular local
continue investigations into the question of
adequacy as a protection against reinfection,
processes in preparing the finished product.
prowsmns should afford some measure G‘Wecuon to the zealous farmer
from of less prog and, finally, legal safe-
guards should be provided in as sunple a form as poslblt or made more clear by
explanatory leaflets.
I am indebted to Mr. W. A_ Pool, Deputy Director of the Impenal Bureau of
Animal Health, Weybnidge, who has supplied me with notes and hiterature on sheep

e

scab 1n different countnies . and who has assisted me with references oa the various
aspects of the problem
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Fig

EXPLANATION OF Prate 1]

Indicating by arrows the lachrymal or infra-orbital pouch and the deeper
cavities of the ear. In both sites mites may lurk, and possibly escape the
effects of treatment

Showing the " scabs " in the lower part of the ear where many mites were
found

Section of a piece of skin and wool, as shown in fig. 4, taken from the back of
a sheep which died from a chronic infection of ** scab and emaciation.
Section of a piece of skin and wool

Showing a “tag” or " tuft " of wool to which adhere several layers of
scabs, and under which were found (at arrow end) a cluster of eggs and live
mites
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