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2. THE SIGNIFICANCE OF THE TSETSE FLY IN RHODESIA

2.1 The basic problem

The tsetse fly has been called the bane of
Africa. Because it can, in the process of feeding
on blood, transmit disease organisms which pro-
duce trypanosomiasis in man and his domestic
animals, it limits the areas of Africa that can be
usefully occupied by man and threatens his exist-
ence within an area of about 11,6 million km?2 of
tropical Africa (larger than the area of the United
States of America). Because it has denied the
use of beasts of burden and traction to man in
vast areas of the interior, commerce and agricul-
ture have progressed at the rate of the African
carrier with a 256 kg load on his head and of his
wives wielding hoes. Until the advent of the
internal combustion engine Africa had remained
the dark continent.

In Rhodesia, where agriculture, and particu-
larly stock raising, .is of major economic and
social significance, the control of the tsetse fly,
leading to its total eradication, is a task of
national importance. If tsetse were allowed to
spread to their ecological limits they could
occupy about a half of Rhodesia as they did
before 1896. If this were to happen, about a third
of our national cattle herd, at present just over
5700000 head, would be threatened with disas-
ter. The capital value of these cattle is at least
$80 million, mot counting the value of sheep,
goats and pigs, or of cattle dips, buildings and
fences ancillary to livestock production. The
cost of tsetse fly operations can be regarded
as a good insurance policy at a very low rate.

It might be well asked, "If stock raising is
so hazardous in Rhodesia, why pursue it?" The
reasons are definite. In their agro-ecological
survey of Rhodesia, Vincent and Thomas (1960)
estimated that about three-fifths of Rhodesia or
233000km? can be used economically only by
the production of beef or mutton from the weld,
supplemented where possible, in some years, by
the growing of fodder crops, Map 2. The low and
erratic rainfall and the poor retentive properties
of the soils in these areas preclude other forms
of land use as profitable ventures. Moreover, the
place of cattle and small stock in the economy
and social life of the rural African ensures that
this form of land use will persist wherever there
is human occupation, even at, or below subsis-
tence level. The tsetse is thus a major factor
limiting the full utilization of these areas.

But this is not to say that the elimination
of the tsetse fly should be followed by extensive
overstocking of the land by voracious herds of
goats and cattle, with the accompanying evils of
veld deterioration, erosion and ecological de-
gradation. The release of land from tsetse flies
must be the first stage in a planned, financially
sound scheme for lamd utilization in what is a
most difficult, brittle environment that will be
populated and wtilized not by the most able and
sophisticated agriculturists, but by tribesmen
with little or no knowledge of agricultural
principles and small concern for the future.

2.2  The history of Tsetse and
Trypanosomiasis in Rhodesia

Before 1896, tsetse flies occupied most of
the area of Rhodesia lying below the 1 050m con-
tour in two distinct belts. The northern belt in-
cluded the basins of the Zambesi and its major
tributaries and the south-eastern belt the basins
of the Sabi, Lundi and Limpopo Rivers, see Map 3.
This distribution coincided even more closely
with the 20°C mean annual isotherm indicating
that mean temperatures lower than this were
inimical to their continued presence. Although
there were only few and isolated records of the
actual occurrence of tsetse flies at that time, it
was well known where cattle and other livestock
could and could not be kept, and it is very likely
that these limits coincided with the distribution
of tsetse flies. The records of travellers, mis-
sionaries, hunters, farmers, miners, adminis-
trators and of indigenous stockowners have
contributed to the definition of what are now
known as the 1896 limits of tsetse distribution,
see Map 3.

During 1896, a rinderpest epizootic swepl
down from the north and raged through Rhodesia
decimating the cattle and cloven hoofed game
populations, particularly warthog, kudu and
buffalo. However, a beneficial consequence of
this catastrophe was the sudden and complete
disappearance of tsetse flies from the south-
eastern belt and their restriction to a few iso-
lated “residual foci® in the former extensive
Zambesi fly belt. These foci occurred in the old
"Sebungwe” district at Manzituba, and along the
west bank of the Umniati River batwaen Ongwe
and Dumbwe rivers in the Lomagundi district at
Tchechenini and on the Dande River where it
emerges from the escarpment into the Zambesi
Valley; and in the Gatooma-Hartley districts, on
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4. . THE FOOD. OF TSETSE FLIES

4.1 The collection of blood meals

The development of serological technigues
in recent years has made it possible to identify
the bloods imbibed by blood sucking insects and
other arthropods. Formerly, specimens of blood
taken from the gut of tsetse flies were submitted
for identification to Dr. B. Weitz, at the Lister
Institute of Preventive Medicine in Britain, but
with the establishment of our own blood meal
identification laboratory in Salisbury tsetse blood
meals can now be identified here as a routine.

The success of the selective hunting oper-
ations depends upon denying the tsetse fly its
favoured hosts. The identification of thousands
of blood meals taken by G.morsitans has shown
that, in Rhodesia, as is the case elsewhere in
Africa, its favoured hosts are warthog, bushpig,
Kudu and bushbuck, The removal of these animals
from a tsetse habitat will bring the tsetse flies
under stress, and lead to their elimination.
However, tsetse can utilise other sources of
blood, and it is necessary to detect changes in
the diet of the fly quickly So that suitable adjust-
ments can be made to the hunting procedure. In
order to monitor the progress of hunting oper-
ations, samples are taken of the gut contents of
recently fed tsetse flies found within a shooting
operation area, and submitted to the laboratory
for identification.

The identification process is complex and
delicate and there are many factors that could
contribute to an uncertain determination. The
first requirement is a good specimen of blood.
Without this, it is not possible to make an exact
determination, however precise the technique
may be.

Blood taken into the crop by a feeding tsetse
is a bright red in colour. As it passes into the
gut and is subjected to the digestive processes
of the fly, the colour darkens, changing from red
to red-black and then black, and the identifiable
blood proteins of the host are broken down and
become no longer identifiable by the available
techniques. It is essential therefore, that the
sample collected should be of red or red/black
blood.

Immediately after a tsetse fly has fed, it
seeks a sheltered place where it rests while it
digests its meal. Catches made in these resting
sites show a greater proportion of females than

those made on the conventional flyrounds. If it
were required to demonstrate a sexual difference
in the choice of host animal it would best be
displayed in catches from such places where the
proportion of females in the catch is high. The
resting sites of tsetse flies should be soufht
out as sources of suitable blood meal collections.

Suitable samples may also be obtained from
black cloth screens or mealie bags supported
on poles and carried by a flyround party, but
these will be of predominantly male flies. Oxen
must not be used as an attractant because of the
likelihood that some of the samples would con-
tain blood taken from them, and would prejudice
the conclusion drawn from the identifications.

When a tsetse has been caught in the fly net
at a resting site or from a screen, it should be
held with the head and thorax between the thumb
and forefinger of the right hand so that the
abdomen is exposed. The fly is held up to a light
source, shielding it with the cupped left hand if
the light is very bright, and the condition ef the
gut contents inspected by transmitted light.

If red or red/black blood is present, the fly
should be transferred to the left hand, holding it
securely by the thorax with its dorsal surface
resting on the centre of one of the 5cm diameter
filter papers provided for the purpose.

The posterior tip of the abdomen, including
the hypopygium if the fly is a male, is then cut
off, and the gut contents are expressed on to the
filter paper by gently drawing a knife blade down
from the base of the abdomen to its severed tip.
The remainder of the fly is discarded.

The gut contents are then spread evenly
over as large an area as possible, using the knife
blade, to preduce a central circular patch.

The blade must be thorocughly cleaned before
it is used to spread another blood meal.

The following information must be written,
neatly, in black lead pencil between the blood
meal and the edge of the filter paper, so that it
can be read without having to rotate the filter
paper.-

a. The species of fly: G.m. for G.morsitans
G.p. for G.pallidipes












5. VEGETATION IN RELATION TO TSETSE FLIES

‘The Rhodesian Botanical Dictionary of
African and English Plant Names by H. Wild
(Govt. Printer, Salisbury) would be of invaluable
help with this section.

While it is not expected that tsetse field
staff should become botanists, they must achieve
facility in recognising major patterns of veg-
etation, and should become familiar with the
principal components of the groups of trees
and shrubs which form these patterns. They must
also be able to recognise these patterns in aerial
photographs. Tsetse flies are typically woodland
creatures, the various species favouring recog-
nisably different conditions of woodland produced
by different groups of tree species. An under-
standing of the habits of tsetse flies, as an aid
to exercising effective control measures, requires
some knowledge of the structure and distribution
of the major elements which make up the wood-
land in which tsetse flies live.

5.1 Some definitions of terms

The stuay ot the relationships between living
plants and animals, and between these and the
climate and soils in or on which they live is
known by the general term Ecofogy. The efficient
tsetse field worker inevitably becomes a tsetse
ecologist. Not only does he learn to appreciate
the reactions of tsetse flies to their environment
but, by becoming involved with problems of the
distribution of man and his livestock in relation
to tsetse distribution he also gains experience
in human ecology of simple social systems.

The vegetation of the world can be divided
into large comprehensive groups, known as plant
formations, limited by climate or soil or both,
described according to the type. The formation
types, evergreen woodland, deciduous woodland,
grassland .and desert are well known and under-
stood generally. The savanna woodland of tropical
and subtropical Africa is a formation, composed
of smaller groups of plants forming associations.
Thus, in Rhodesia the savanna woodland forma-
tion includes the mopane formation, dominated
by Colophospermum mopane, and the Brachystegia
formation, dominated by, but by no means entirely
composed of Brachystegia species. A plant is
described as being dominant when it is the most

important species in its community or group of

plants which grow together. ‘Most important” does
not always mean most numerous, though it often
does. In a pure stand of mopane trees, the mopane
is obviously the dominant species, although there
may be, numerically, more grasses present. In
such a situation, the dominant species presents
a greater bulk, and impresses its character on
other organisms living within its confines. In a
pine forest or tropical rain forest, for example,
the sunlight which penetrates to the ground is so
feeble that few other herbs, trees or shrubs can
survive at ground level.

Plant communities are always changing their
composition, and over a period of time, will
exhibit a succession. If a plot of ground is
cleared of vegetation for cropping, and, after-
wards left uncultivated, it will gradually become
covered with vegetation, which will change in
composition until it reaches a stable condition
determined by the prevailing climate and nature
of the soil. This state is known as a clfimax. A
tobacco land in Brachystegia woodland in Rhod-
esia, if left derelict, would become sparsely
covered with herbaceous weeds and woody shrubs,
forming an open community, with patches of bare
ground. The woody shrubs would increase in
number to the exclusion of herbaceous plants.
Trees would invade the area, and in the course
of time, Brachystegia woodland would again
dominate, with grass and shrubs cowvering the
intervening gn:rui-pd, forming a closed community,
determined by the current climate and soil con-
dition. In Chipinga district the high rainfall and
deep so0ils of Chirindu Forest permit a true climax
of a different type with large, very tall, evergreen
trees predominating, but on the Kalahari sand
soils and in the cool winters and annual fires
that occur in the western areas of Rhodesia, a
sub climax is reached in which the Rhodesian
teak Baikiaea plurijuge is dominant. The annual
grass fires which the indigenous peoples of
Africa impose on much of the vegetation prevent
the achievement of a true climax, and lead to the
creation of fire sub climaxes represented by Such
as Brachystegia and Baikises (gusu) woodlands.
Ower periods of geological time luxurious tropical
forests that now are represented by coal deposits
such as at Wankie, become replaced by very
different vegetation formations determined by the
prevailing soils and climate.




















































































































































































































































































to use complicated immunological tests.

T.gambiense a related species, morpho-
logically identical to both T.bruce/ and T.
rhodesiense produces the chronic form of sleeping
sickness in man in West Africa.

11.4 The factwrs affecting the transmission of
trypanosomes by the tsetse fly

11.4.1 Trypanosomes in the tsetse [y

Mot all tsetse flies become infected with
trypanosomes. For a fly to become infected, it
must be in a receptive condition, must take
blood from an infected animal, must absorb
trypanosomes in its blood meal and these must
survive within the fly and develop into the infec-
tive forms (metatrypanosomes) before the fly can
transmit them successfully. Logically, compari-
sons of infection rates in tsetse flies should be
made of those showing infective forms.

Examination of the mouthparts of tsetse
flies from different parts of Rhodesia has shown
that there is a considerable geographical wvari-
ation in the proboscis infection rate of tsetse
flies, Table 2,

District No. examined
Mtoko 67
Inyanga Morth 798
Sebungwe 10121
Urungwe 6 466
Sabi/Lundi 182
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of infection. Thus, at Rekomitjie, G.morsitans
showed 18,6 per cent infections out of 4500
examined while 3500 G.pal/lidipes taken at the
same time from the same place produced 8,6 per
cent infections.

Temperature affects the development of the
trypanosome and the ability of the fly to become
infected and transmit disease. It has been shown
that the temperature to which the pupae are
exposed affects the ability of the resulting
adults to become infected,

Ambient temperatures appear to affect the
ability of the tsetse to become infected. Experi-

ments carried out in Morthern Rhodesia in 1911
and 1912 indicated that T.rhodesiense could be

transmitted by G.morsitans in the Luangwa
valley during the hot season but not in the cooler
months, and not at all in the cooler hilly regions.

Adult G.morzitans from pupae that had been
incubated at 30°C showed significantly higher
infections than those from pupae that had been
kept at room temperature, after similar exposure
to infection from the brucei group of trypano-

No. infected % infected
5 7.5
M 11.8
1509 14,9
1 005 15,56
82 45,1

Table 2 Geographical distribution of infection rates in G.morsitans, 1961-62

Two records from the vicinity of the Mutezwa
river, Sabi/Lundi region, showing 46,1 per cent
infected in September, 1960, and 44,6 per cent
infected in August, 1961 are the highest known
for wild G.morsitans. Rhodesian tsetse flies
show a generally high gut and proboscis infec-
tion rate compared with those from other parts
of Africa.

Samples of G.morsitans taken throughout the
year in Urungwe and Sebungwe operations areas
in the period November, 1961 to October, 1962
showed a higher infection rate from May to
September, (range 18,2 — 20,6 per cent) than
during the hot dry months of October and November
(range 9,6 — 10,9 per cent).

The species of fly may influence the rate

somes. It was also shown that male flies are
more readily infected than female flies.

Ford and Leggate, (1961), by analysing all
the available data on infection rates in tsetse
flies from wvarious localities in Africa were able
to demonstrate that a general relationship exists
between infection rates and prevailing mean
annual temperaturée on a continental scale,
Infection rates were high when the mean annual
temperatures were high, and increased as the
distance from the ‘Glossina eguator’ increased.
While such a relationship may exist, its effect
i5 often obscured by local conditions, such as
age, sex, species of tsetse, availability of infec-
ted hosts, local temperature and sampling
conditions.
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12.  ANIMAL TRYPANOSOMIASIS

12.1 History

African cattle owners learned long ago from
experience, that there was an association between
biting flies and the spread of trypanosomiasis
in their stock, and during the 19th century
European hunters in Africa spoke and wrote of
‘tsetse fly disease’ affecting their draught oxen.
That trypanosomes could cause disease was
established by Evans (1880) who showed that a
trypancsome, (named T.evansi after him), was
the causal agent of the horse disease surra. In
1895, David Bruce demonstrated in Zululand that
the disease nagana was caused by a trypanosome,
and, moreover, that it was transmitted by a tsetse
fly, (probably G.pallidipes). He later followed
out the life cycle of the trypanosome within the
tsetse. The trypanosome which causes a fatal
disease in horses and dogs was named T.brucel
after him.

In 1904, T.congolense and in 1908, T.vivax
were identified. These trypanosomes can be
highly pathogenic in cattle. Bruce and his team
of workers, in 1912, first reported 7T.simiae
which causes a virulent disease in pigs and may
also affect camels.

12.2 The disease in domestic stock

The several species of trypanosome produce
varying ill effects in the different host animals,
but they are all collectively referred to as
trypanosomiasis. Table 3 lists the commoner
trypanosomes of domestic stock, their hosts and
the effects produced by them on the host. Mixed
infections may occur, with corresponding vari-
ations in the clinical signs. Even within the
same species of trypanosome different strains
may produce widely different effects. T.vivax and
T.congolense sometimes produce an acute disease
in cattle, during which the defence mechanism
of the animal is overcome by the parasite, and
death occurs in about ten days. At other times,
the disease is chronic, and after a protracted

illness, the animal may make a complete recovery.

When confronted with the defence mechan-
isms of the mammalian host, and also in the
presence of subcurative doses of trypanocidal
drugs, trypanosome species have a tremendous
capacity for producing variations or ‘strains’,
some of which may be able to overcome the de-
fences of the host or be tolerant of the drug.
Usually these variations are trivial and tem-
porary, but occasionally strains arise that cause

exceptionally acute disease, or that are quite
resistant to the normal doses of drugs. In
Mocambigue, for example, it is reported that
cattle in one area had developed a tolerance to
the local strain of T.congofense which broke
down when they were moved to another area and
became exposed to different strains of the same
species of trypanosome.

In Rhodesia, T.vivax generally produces a
milder trypanosomiasis than T.congolense but
from time to time it produces a virulent haemor-
rhagic form of disease, with rapid death.

Intermediate conditions occur, in which the
defence mechanism maintains an uneasy equilib-
rium with the parasite, which, although present
within the animal, does not cause obvious signs
of ill health, In this condition the animal may
succumb to the disease when it is subjected to
stress, such as concurrent diseases or undue
physical strain.

The presence of pathogenic trypanosomes
causes malfunctions in various tissues, of which

those that produce red blood corpuscles are
amongst the most sensitive.

The red blood corpuscles underge a cycle
of development. They are produced within the
bone marrow and enter the blood stream, where
they serve to carry oxygen to the tissues of the
body and to remove the waste carbon dioxide.
They become mature, they age and die, and are
finally removed from the blood stream as waste
products, As the production of new red blood
corpuscles is restricted by the effects of trypano-
some infection the net result of the disease is
that of blood loss, with symptoms of general
anaemia. The presence of pathogenic trypano-
somes also exerts a steady deleterious effect
upon other wvital organs and tissues, including
the liver, the vitally important storehouse of
energy, and a major regulatory mechanism. This
general deterioration is aggravated by the pro-
gressive anaemia, which reduces the capacity
of the blood to carry oxygen, and produces a
growing general debility. Ultimately some wvital
body function fails, and death ensues.

12.3 Diagnosis

In arriving at a diagnosis, attention is paid
to both the reaction of the host (signs, which
are the wvisible evidence of the disease, and
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12.4.2 Prophylactic treatment

The prophylactic compounds when admin-
istered in appropriate doses not only cure the
disease, but also exert a pronounced residual
effect, depending upon the amount of drug used
and the rate at which it is excreted from the
the animal. The difference between curative and
prophylactic drugs is thus a difference of degree
rather than of kind. Prophylactic drugs are used
in areas where infections are so frequent that
treatment by curative drugs would become too
laborious to be practical, or even quite ineffec-
tive, or in inaccessible areas that can only be
inspected irregularly and at long intervals. Such
treatment has the disadvantage that the progress
of the disease in the treated area cannot be used
as an indication of the presence of the fly, and
its advance towards marginal, uninfected areas
may be undetected until it occurs in sufficient
numbers to be detected by conventional tsetse
Surveys,

Moreover, the introduction of prophylactic
drugs is recommended only where complete and
regular production of stock can be guaranteed,
This insistence upon complete and regular inspec-
tion and treatment is based upon sound theory.
The prophylactic drug when injected into the
animal may be regarded as a reservoir which
gradually dissolves into the blood stream and is
excreted slowly, allowing sufficient to be
circulating in the blood stream to prevent the
establishment and development of the parasite,
As the reservoir of drug becomes depleted it may
reach a level at which it just fails to kill trypano-
somes. Under these conditions the trypanosomes
and their descendants can develop a resistance
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to the drug even when it 15 later administerad
at increased doses. The aim of a prophylactic
regime is thus to maintain the drug at a curative
level in the blood by repeated injections at fixed
intervals,

Some trypanocidal drugs are wvery toxic to
mammals, and their successful administration
depends upon maintaining a delicate balance
between killing the parasite and not harming the
host. The dosage rate at which the drugs are
administered between these levels is determined
with regard to the estimated intensity of the
trypanosome risk encountered, the nature of the
drug, the tolerance of the species for the drug
and the frequency at which treatments can be
maintained, Table 4 indicates the drugs wsed in
Fhodesia and the treatment procedure applicable
to each.

Prophylactic treatment is never undertaken
without due regard to attendant precautions and
only then as a necessity. It should not be adopted
unless the requirements of complete and regular
treatment of the infected herds (not only the
sick individuals) can be assured. Similarly, a
course of prophylactic treatment must not be
abandoned without taking appropriate precautions.
As the amount of drug from the last treatment
declines and approaches the critical level at
which there is danger of the development of
resistance in the trypanosomes, another drug
must be administered which will eliminate all the
remaining trypanosomes within the body, includ-
ing strains resistant to the drug used as the
prophylactic. Fortunately the drug Berenil, at the
correct dosage rate, is usually most effective

Dosage rate Preparation of Dosage rate Route of
Drug (mg./kg body solution (ml/45kg administration
weight) or ml/100 1b)
Berenil 35 7% in water 25 Subcutaneous
or
intramuscular
Ethidium 1.0 2.5% in water 1.0 intramuscular
Samorin 1.0 1% in water 4.5 intramuscular
or 20 2% in water 4.5 intramuscular

Note: Samorin is highly irritant. If the total dose exceeds 10ml it should be equally divided
and given deep into the muscles on each side of the neck.

Table 5 The preparation of drugs used in the

control of animal trypanosomiasis in Rhodesia,

their dosage rates and rates of administration.
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13. CARE AND MAINTENANCE OF LIVESTOCK

13.1 Inmtroduction

Increasing use is being made of cattle as
baits to attract tsetses and as indicators of the
existence of trypanosomiasis and of the tsetse
fly by using them as ‘test herds’, and all officers
must become acquainted with the procedure for
their care and maintenance. The test herds and
individual bait animals represent wvaluable
Government assets, and their care and main-
tenance are the special responsibility of the
Tsetse Field Officer. They must be under the
constant supervision of competent African staff
whenever they are out of the kraal, and their
numbers and condition must be inspected and
reported upon regularly by the Field Officer.

The welfare of these animals placed under
the care of a Field Officer must take precedence
over his personal activities. Such animals in
need must be given prompt attention whatever the
time of day or night. Failure of an officer to
arrange for the prompt treatment of an animal in
need will be regarded as a severe breach of
discipline. The officer will be held responsible
for any mishaps involving animals in his care
due to negligence or ignorance on the part of his
African staff. It is his duty, therefore, not only
to ensure that his African staff in immediate
control of the animals are fully informed and
conversant with their duties but he must inspect
their work frequently and irregularly.

13.2 General care of stock
a, Before animals are introduced into an
area facilities must be made available
and a routine planned so that they will
have adequate and regular access to
water and grazing.

b. Animals must be given the maximum
opportunity of utilising the available
grass, herbs and shrubs by ranging freely
within the confines of the “test’ area.
They should be out of their kraals at
daybreak and should return at sunset.

¢. Where animals are required to operate
away from a source of water, provision
must be made for adequate supplies to
be brought to them regularly both at
night and in the morning. A full grown ox
can drink more than 50 litres of water

per day.

d. Special care must be exercised in the
control of grazing. Cattle must not be
allowed to feed exclusively upon the
succulent grasses that appear during the
early rains on places such as burnt
vleis. Such a diet can give rise to diges-
tive disorders such as indigestion,
diarrhoea and its attendant dehydration,
and even death. A common condition
produced by consumption of young
grasses is that of hoven or bloat in
which the gases produced from the
chewed up grasses during the early pro-
cess of digestion greatly distend the
stomach and cause abdominal pressures
which can affect respiration and even
cause a rapid and painful death. It should
be regarded as a rule to satisfy the
animal's appetite partially on coarser
grazing and roughage before allowing it
access to young grasses. Rich young
grass that has become wilted in the sun
should be strictly avoided as grazing.
Some indigenous and imported grasses
can, under these conditions, produce
sufficient quantities of prussic acid to
cause the animals acute distress and
even death. Sheep are particularly prone
to this condition, known as ‘Geilsiskte".
A sound depasturing routine should make
the fullest use of all the available types
of grazing throughout the year.

13.3 Signs of ill health

Since signs of ill health are recognised as
departures from the normal, it is essential to be
able to recognise the appearance and behaviour
of a healthy animal. The officer should devote
some time to studying the condition and habits
of stock at rest and during their normal activities,
so that he can recognise and report on abnormal
conditions.

The healthy beast is alert and active and is
very aware of its surroundings. Its eyes are
bright, its ears are cocked, and its tail is con-
tinually swishing at attendant insects. Its coat
is smooth and shows a sheen., The coats of
indigenous cattle, with which Field Officers will
be dealing, are usually short haired and close
throughout the year, but in some cases a longer
haired and rougher coat may develop during the
winter months. This condition should not be
confused with the harsh, dull "stary’ coat of an
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animal in a state of chronic ill health,

The muzzie should be cool and show beads
of moisture over its surface. The animal con-
tinuously clears discharge from its nostrils with
its tongue.

The eyes should be bright and should not
show a dried crusty discharge at the inner
comers or a profuse clear or purulent discharge.
Screwing up the eyelids against the light (photo-
phobia) may be an indication of damage to the
eyeball, or a secondary sign of disease,

The ears are normally held upright, they
readily respond to the presence of insects by
twitching. and are quickly turned toward the
sources of sounds. They are cool to the touch in
the normal animal, but in the sick animal often
hang down, and do not react to slight stimuli.
They may be hot to the touch in conditions of
fever.

The taif is almost perpetually in motion
dislodging the insects that are constantly around
the animal under bush conditions.

The faeces vary somewhat according to the
diet of the animal, but are usually guite soft in
the female and rather firmer in the male. The
passing of fluid faeces (diarrhoea) which foul
the hindquarters and hocks of the animal is an
important sign of internal irritation caused by
such as worm parasites, intoxication from plants
or improper diet, and certain bacterial and proto-
zoal diseases. The colour and consistency of the
faeces and the presence of blood and mucus
should be commented upon when reporting on
sick animals,

The normal wrine varies in colour from a pale
Straw shade to deep amber. The presence of
clots of blood or of uniform deep red colour in
unhealthy animals should be noted. Abnormal
uring should be noted from the staining of the
tuft of coarse hairs at the opening of the sheath
of the penis or at the anterior end of the vulva,
Care should be taken in distinguishing between
a discharge from the urinary system or from the
vagina in the female. The passing of a clear or
slightly opaque mucus discharge from the vagina
is often associated with the period of ocestrum
(heat}).

Respiratory movements in the resting animal
are regular, easy and unhurried, (in cattle from

10 to 30 per minute), They are more rapid in

young animals and are greatly increased as a
result of exercise. Rapid breathing accompanies
febrile and anaemic conditions and reaches an
extreme in acute infection of the lungs (pneu-
monia).

The heart rate is normally 40 to 60 beats per
minute, indicated by the arterial pulse, or by
listening to the heart itself. It is increased in
feverish conditions and becomes very rapid and
weak in acute anaemic conditions, as in infec-
tions with certain tick-borne disease, (see under
Red Water (13.4.1) and Anaplasmosis (13.4.2)).
The heart rate increases greatly with exertion,
and slightly during the heat of summer,

The major portion of the food of herbivorous
animals is composed of cellulese, the substance
which forms the tissues of plants other than
the cell contents. The animal cannot digest
cellulose directly, but relies upon the activities
of vast numbers of microscopic organisms which
inhabit its digestive tract to convert cellulose
into simpler soluble substances that can be
absorbed. In cattle and sheep, as the food is
cropped and swallowed it passes into the large
stomach or rumen in which, by contractions of
its walls, it is thoroughly mixed with the large
numbers of cellulose splitting microorganisms
which live there. The rumen of the healthy animal
contracts steadily and regularly. The contractions
can be felt as slow, steady, in and out move-
ments high up in the left flank of the animal, in
the hollew behind the short ribs. The arrast of
these regular movements, or arony of the rumen
may be partial or complete and is associated
with indigestion, acute infectious conditions
and poisoning, particularly from imritant sub-
stances. Animals at rest and placidly cudding
indicate general well-being.

The posture of the animal can be indicative
of its condition. The normal animal at rest stands
easily with its weight distributed evenly on the
four feet. Its back is level and the abdominal
muscles are relaxed,

The animal often reacts to a pain or other
disturbances in the abdomen by assuming a
‘tucked up’ appearance and arching its back,
and, to acute spasmodic abdominal pain, by
performing uneasy paddling movements, kicking
at the affected area with its hind feet, and turn-
ing its head towards the source of the pain with
an inquisitive expression. Grinding of the teeth
is indicative of an internal disorder,



The normal gait is rhythmical and easy. A
laboured or stilted gait is produced as a result

of injury, weakness, pain or certain diseases,
Staggering and weakness of the hindquarters, and
a fine or coarse tremor of the limbs and in groups
of muscles may occur. This latter condition
should not be confused with lameness caused by
injury to one or more limbs which usually pro-
duces a more definite and local abnormal mowve-
ment.

13.4 Some common ailments
13.4.1 Redwater (Babesiosis)

This is an acute or subacute febrile disease,
caused by the protozoan Babesia bigemina which
is transmitted by the blue body tick, Boophilus
dacoloratus. The breakdown products of the red
corpuscles may appear in the urine and colour it
a deep red, which gives the name to the disease,

Young animals are more resistant to the
disease and their contact with infected ticks
early in life may result in a mild, cryptic infec-
tion, followed by freedom from the disease later
in life.

There is a high temperature and rapid loss
of condition. The destruction of the red blood
corpuscles by the parasite produces a progressive
anaemia. Respiration and pulse rate are greatly
increased. Care must be taken in handling affec-
ted animals since any extra exertion from their
struggling could result in the sudden failure of
the heart, already strained from the anaemia.

The final diagnosis is made on the demon-
stration of the causal agent in a stained thin
blood smear, but, since the disease can kill
rapidly, treatment should not await confirmation
by blood smear. Recommended treatment is by the
sub-cutaneous injection of Berenil at 3,56mg/kg
body weight, as a 7 per cent. solution. Control
of the vector prevents the occurrence of epizo-
otics.

13.4.2 Gallsickness (Anaplasmosis)
Gallsickness is an acute or subacute febrile
disease, caused by the protozoan Anapfasma
marginale which is transmitted by ticks of the
genera Boophilus and Rhipicephalus. Young
animals are not severely affected, and recovery
from the disease may result in freedom from
further attacks later in life. The causal organism
invades the red blood corpuscles, causing an
acute anaemia and severe digestive derangements
as a result of its effects on the intermal organs,
particularly the liver. A high temperature de-
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velops and the respiration rate increases. The
animal rapidly loses condition and suffers severe
constipation. The faeces are much reduced in
quantity and take the form of hard balls often
with a coating of mucus.

The affected animal is dull, eats and drinks
little or nothing and is disinclined to move, but,
on occasion, may be ferocious (mad gallsickness)
and charge when disturbed,

Terramycin is a specific cure in the early
stages of the disease; other treatment consists

mainly of nursing and relieving the constipation.

Laxatives, such as saline purges, molasses,
linseed ail, calomel, etc., have a use in treating
this condition. They should be administered in
large quantities of water, best administered by
stomach tube, because of the bulk. As with all
febrile cases the patient should be kept quiet,
in an even temperature and be offered a supply
of succulent food and clean water, Struggling and
other forms of violent exertion must be avoided to
prevent further strain on the heart.

Definitive diagnosis of the disease is made
by the demonstration of the causal organism in
stained thin blood smears.

Control of wvector ticks leads to control of
the disease.

13.4.3 Quarter Evil

This hyperacute disease is caused by the
bacterium Clostridium chauvei, The site of infec-
tion is within the muscle masses, usually of the
fore and hind gquarters. The bacteria multiply
rapidly and produce a gas which disrupts the
the muscle fibres and escapes under the skin,
so that the site of infection crackles under touch,
and feels as though the skin overlies sheets of
stiff paper or parchment. Death is extremely
rapid and animals are seldom seen to be sick.

An efficient vaccine is available, the use of
which will ensure that no losses are suffered
from this disease. Cattle used on tsetse control
operations are given the appropriate vacc ination
at the age of about six months with a booster
dose one year later.

Proper disposal of the carcase by hu_rning
after death from Cuarter Evil is important, since,
when exposed to the air, the causal organism
forms resistant spores which can remain infec-
tive for years.






one tablespoonful of ‘Dettol’ in 500 ml of water
can be administered as a drench. These doses
are for mature cattle and should be reduced
according to size for smaller cattle or sheep.

Other poisoning

Arsenic, Under Rhodesian conditions of
regular dipping of cattle as a tick control measure,
arsenic poisoning is by far the most common
other form of poisoning, and is regarded by
some as being second only to poverty as the
cause of cattle deaths in the country.

The source of the arsenic is invariably dipp-
ing fluid and the deaths are invariably due to
carelessness in its use and disposal.

The signs produced from lethal doses of
arsenic are those of an acutely irritant poison,
with diarrhoea — often bloody, rapid dehydration
(loss of tissue fluids), weakness, staggering and
prostration, ending in death. Arsenic is also
absorbed through the intact skin and similar but
less acute signs are produced if stock are dipped
in too strong a solution. In this case the skin
becomes burnt and damaged and the cause is
clearly indicated.

The progress and severity of the condition
depends upon the amount of poison absorbed. A
specific antidote, if given early in the course of
the intoxication, is sodium thiosulphate (photo-
grapher's ‘hypo’). One heaped tablespoonful of
the crystals dissolved in 500 ml of water should
be administered, and repeated, if necessary, in
four hours.

The source of the poison must be traced and
rendered harmless. Arsenic is attractive to stock
and is very persistent. If it is spilled on to the
soil or posts or left on utensils animals can lick
at the contaminated area and absorb the poison.

Organic insecticides. Modern organic insec-
ticides should all be regarded as being paisonous
to stock. They must be handled by the stockman
with due precaution. Cases of poisoning usually
arise from contact with leaking drums, washings
from spraying equipment and used containers
that have been carelessly disposed of. All
poisonous substances must be tidily stored in
lockable premises and repeatedly inspected and
checked. In cases of poisoning the source must
be sought and rendered harmless. The signs of
poisoning from insecticides relate to nervous
disorders rather than to gut irritants, and require
the administration of specific antidotes.
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13.5 Treatment of sick animals
13.5.1 Dosing

Where it is indicated, the field officer will
be required to administer medicines to sick
animals either:—

a, by the mouth, or drenching
b. by injection.

Dosing by the mouth

The situations in which an officer may be
required to administer medicines by the mouth
have been indicated. The following procedure will
be adopted. Where possible, the animal should be
restrained, preferably in a race. The correct dose
of the medicine should be mixed in a bottle with
a tapering neck which allows the complete dose
to be administered smoothly. Certain wine bottles
or beer bottles are suitable for dosing. Great care
must be taken not to allow medicines to enter
the windpipe, because if they enter the lungs
they can set up a fatal pneumonia.

Right handed operators will find it easier to
work on the right side of the race, and left
handed operators on the left side. These instruc-
tions will apply to right handed operators, and
left handed operators should construe them
accordingly. Hold the bottle in the right hand

and face the same direction as the animal, Pass
the left hand over the head of the animal and

insert the fingers under its left upper lip near
the rear corner. The animal now usually remains
still. Raise the mouth, by slight upward pressure,
slightly abowe the horizontal and insert the
mouth and neck of the bottle into the right corner
of the lips, and into the mouth in a downward
and backward direction to a depth of seventy
five millimetres,

The body of the bottle is now raised, to
allow the contents to run slowly inte the back
of the mouth. Should the patient cough the bottle
must be removed immediately and the head
released until the animal has recovered. The
procedure is then resumed. With correct handling
and observation of instructions accidents from
bad dosing should not occur.

Treatment by injections

Injection provides a simple means of admin-
istering an exact amount of medicine or vaccine.
The injections administered by the field officer
may be given by three routes:-

(i) by the subcutaneous route
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14.  EXPENDITURE, ACCOUNTING AND ADMINISTRATION

14.1 Expenditure and accounting

One of the most important, but more onerous
and less exciting tasks of tsetse control oper-
ations is accounting for the expenditure of
money. Every item of material bought or service
paid for by Government costs the taxpayer money.
It is a most serious obligation on every Civil
Servant to ensure that the utmost value is ex-
tracted for public funds spent, not only from his
subordinates and from tradespeople and business-
men, but also from his own activities.

This Branch has a high reputation for the
accuracy of its accounting and for obtaining
value for money spent. It is possible, any day,
and at a glance, to know how much money has
been spent or is committed to be spent of our
annual allocation of funds, and thus, how much
is left to be spent. In a service such as the
control of animal disease where crises can
develop rapidly and without much warning it is
essential to know the exact state of available
rasources and how the manipulation of funds to
meet a crisis will affect the varipus activities
of the Branch,

14.1.1 How lunds are obtained

Each year the Ministers responsible for the
various Government departments present to
Parliament their estimates of expenditure for the
coming year and seek its approval and sanction.
After individual estimates have been fully de-
bated by Parliament, which forms a Committee of
Supply for this purpose, they are approved and
accepted by vote either in their entirety or with
incorporated amendments. At the conclusion of
the debates on official estimates an Appropriation
Act is proposed and passed, which empowers
Ministers to expend public funds up to the
amounts allocated for the purposes set out in
their estimates. The accounting year begins on
July 1st, but the Appropriation Act is usually
not passed until late in August or even later. So
that government can function in the interim, the
President authorises Ministers to spend up to a
third of their anticipated requirements before the
Act of Appropriation is passed. This device
enables our salaries, amongst other expenditure,
to be paid in the interim.

14.1.2 Preparation of Estimates of E:p&nﬂilil_is

For most administrative purposes, this
Branch is treated as having Department status.
In particular, it prepares and defends its appli-

cations for funds and spends its own wvotes.

The funds allocated to a Department are
referred to as a Vote and are numbered annually.
Thus this year, 1973/74 the Department of
Veterinary Services operates Vote 36. The
Branches of Field Services and of Research and
Veterinary Headquarters use Vote 36 |, and the
Branch of Tsetse and Trypanosomiasis Control
uses Vote 36 1.

Usually during November of each year, the
Secretary of a Ministry requires his Heads of
Departments to prepare and present estimates of
expenditure for the period July 1st of the next
year to June 30th of the following year. The
estimates are prepared to cover:-

(i) Requirements cowvering capital expen-
diture, e.g. houses, offices, labora-
tories, reclamation of land.

(ii) Requirements in respect of additional
staff.

(i1} Requirements covering transport (lorries,
Land Rowvers, trailers, tractors, cara:
vans).

{iv) Requirements of funds to operate the
Branch.

Requirements of funds for capital expenditure

Long notice is required, usually an advanc-
ing three year programme, for expenditure of this
nature on the provision of buildings, roads, dams
etc. which requires forward planning. Armrange-
ments must be made well in advance to make
land available, plans must be drawn and approved
by the various interested bodies, and supplies
of materials must be secured. Estimates under
this head for this Branch involve requests to the
appropriate Ministries for the provision of
dwelling houses in centres such as Gokwe,
office and laboratory accommodation.

Recently Tsetse Control Operations have
become accepted by Treasury as constituting
Land Reclamation activities, and, as such, as
items of capital expenditure.

Requirements in respect of additional staff
Az Parkinson has demonstrated, once a

service is provided, the staff requirements must
expand. In the case of tsetse control operations,
as the numbers of cattle bordering the tsetse
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areas increase and more cattle/tsetse contacts
are made, more staff are needed to provide an
adequate control ser"uice. This process will con-
tinue until large areas have been cleared of
tsetse flies and the dangers of reinvasion have
been removed. Applications for additional staff
are submitted in the first place to the Secretary
of Agriculture for his approval. These will in-
clude detailed reasons for the need for additional
posts and the costs, invelving salaries and
ancillary expenditure such as housing, travelling
and subsistence costs, camp kit, provision of
transport, R/T radio, radio licence, office furni-
ture (tables, chairs, cupboards) arms and ammuni-
tion etc. If the Secretary is convinced that the
reasons justify the expenditure involved, in
terms of his scheme of priorities (which usually
differs considerably from that of a Head of
Department), he will forward the application to
the Secretary of the Treasury for his recommen-
dation. In due course, after Treasury approval,
the Inspectorate Branch of the P.5.B. will criti-
cally discuss the need for the extra posts with
the Head of Department. If the Inspectorate can
be convinced they will make their report accord-
ingly to the Department of the Treasury, and the
Head of Department will be advised to include
the recommended additional posts and ancillary
expenditure in his estimates.

Requirements covering transport

A submission is made to the Director of the
C.M.ED. as early as August of the previous
year, for anticipated additional vehicles required
to carry out the projects for the coming year,
This includes 5 tonne lorries, Land Rovers,
trailers, caravans, water trailers. The Director
of C.M.E.D. knowing what funds are likely to be
made available to him, makes his list of priorities
and advises the Head of Department what frac-
tion of his submission he may expect to receive.
The Head of Department must then make his
dispositions of staff and transport accordingly.

Requirements for funds to operate the Branch
Information is first required on the antici-
pated overall costs of

a. maintaining existing services

b. meeting committed expansion [if a fence
has been partly built, there is a commit-
ment to complete it even if costs have
risen)

c. meeting desirable expansion. (It may be
desirable, or more likely imperative, in
the intarests of tsetse control to operate

in areas hitherto avoided).

Items under (a) are usually accepted without
further justification.

Items under (b) are examined cirtically by
the Secretary and wvery valid reasons must be
given. Expenditure for items under (c) is approved
only if it can be shown to be of national urgency.

The detailed requirements are based on the
expenditure in previous years, adjusted for salary
increases, increases in costs of materials,
labour and transport, and the anticipated costs
of new services.

The detailed estimates are initially scruti-
nised by the Secretary and his accountant staff
who have already been advised by Treasury (who
hold the purse strings) of the amount of money
likely to be allocated to the whole Ministry.
The Secretary will make his allocation according
to his interpretation of the needs of the various
departments. If the requirements exceed the
funds available (which they invariably do) the
Secretary will return the estimates to the appre-
priate Head of Department with suggestions,
(which are interpreted as instructions) where
cuts should be made. When agreement is reluc-
tantly reached the Secretary, accountants and
individual Heads of Departments discuss the
estimates with Treasury officials. These officers
have had long experience in paring down requests
for funds, and in detecting inconsistencies in
budgeting. Each item must be defended with
cogent arguments. When agreement is reached at
this stage, the estimates are prepared for printing
and presentation to Parliament.

The Vote is divided into sub-heads and
items. Thus, for the year 1974/75 the vote is
numbered:-

Vote 36.11 Branch of Tsetse and Trypano-
somiasis Control

Current Expenditure
B Salaries, wages and allowances
1. Salaries and wages of all staff except

casual labour.

2. Allowances, including acting, responsi-
bility, Kariba, quarters, cycle and annual
bonus.

3. Cash in lieu of leave (reserved leave
commitment, and on leaving the Service).
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reasons why overspending cannot be avoided
and to indicate the item from which an equivalent
amount of saving would be made. An adjustment
would then be made. But this transfer and en-
forced saving brings with it the suspicion that
if a saving can be tolerated, too much money was
asked for in the first place.

If an adjustment cannot be made from the
same subhead, because no savings can be made
without seriously affecting the purpose of the
allocations, application is made, through the
Secretary, to the Department of the Treasury to
virement from another subhead. In this case,
very Strong reasons must be given to explain why
a virement is necessary. Since these are the
people who finally assess estimates it is with
great reluctance that a Head of Department
would allow Treasury officials to entertain any
doubts on the accuracy of his budgeting.

It sometimes happens that a national crisis
occurs that involves one department of a Ministry,
as for example an outbreak of foot and mouth
disease in an important agricultural area. In
such an event the Director of \Veterinary Services
would be required to estimate the costs of control
in terms of men, materials and services, and
these would be presented to Parliament as
Supplementary Estimates, or the President may
issue a Warrant to provide the necessary funds.

14.1.3 Auvditing

Spending public funds wisely and to best
advantage is not the end of the story. The Auditor
General and his staff are charged with the task
of ensuring that all Government property is
properly cared for and accounted for, and that all
transactions involving transfer of money to or
from Government funds are recorded in the
prescribed manner. The Government Auditors may
inspect any office or camp or store at any time
without warning, and have access to all keys,
safes, books, records and money.

The Head of a Department must render
annually to the Secretary a statement that the
movable assets in his charge have been ac-
counted for and physically checked at least once
during the year. ltems of equipment wear out or
are lost. There is a prescribed procedure for
accounting for such events, the Board of Survey,
by means of which authority may be obtained to
remove the items from the list of movable assets.
Until this authority has been obtained the items
remain the responsibility of the person who
signed the receipt for them. No items may be

discarded without authority.

14.1.4 Where the money comes from

When estimates of expenditure have been
submitted by Ministries to the Treasury, the total
sums required by Government can be assessed.
If this amount falls short of the anticipated
income from taxes, dues, customs and excise,
fees, rents etc. then government must decide
between operating at a loss over the year or
increasing taxation, or seeking loans so that a
suitable and tolerable equilibrium may be main-
tained.

Loans to Government are usually reserved
to finance capital expenditure such as the build-
ing of schools, hospitals, roads, bridges, dams,
while annual expenditure on government oper-
ations is serviced from revenue (taxes, customs,
excise efc.).

The cost of Tsetse and Trypanosomiasis
Control Operations is running at about $1 500000
per annum. Regarded as an insurance policy, it
is giving protection from tsetse and trypano-
somiasis to about a third of the Rhodesian live-
stock industry at a premium of less than 2% of
its capital value.

14,2 Administration involving the Senior
Tsetse Field Officer and Tsetse Field
Officer
The system of accounting adopted by the
Branch has been streamlined as far as possible
to facilitate the work of the field staff, and no
deviations from laid-down procedure can be
tolerated. Where improvements in procedure can
be seen, they should be brought to the notice
of the Administrative Officer, Salisbury, who will
consider their application, and, if changes are to
be made to the procedure, will authorise them
by letter or circular to all concerned.

The various field activities of the Branch
are organised, financed and accounted for as
Projects. Thus, the costs of fence construction,
road construction and hunting operations are
budgeted and accounted for as separate items
under the appropriate vote.

In order that the expenditure incurred, pro-
gress made and information gathered by each
field officer during the month shall be made
available to Headquarters early and regularly,
he is required to submit a number of completed
forms. Although the number of forms is formi-
dable, their completion ensures that Headquarters

























































