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ABSTRACT.

Ethiopia, situated in the horn of Africa. shows wide
variation in topoaraphy. climate and tand use distribution,

It has a high population of Tivestock., However, the prevalence
of a number of important diseases has impeded the rational
exploitation of this resource,

In recent years a nation-wide survey of livestock diseases
is being conducted to identify., map infected areas and suqggest
anpropriate measures amongst which parasitic diseases are
aiven considerable attention, Accordingly. an investigation
of the seasonal incidence of ovine helminthiasis in selected
sites of various ecological zones was carried out for a period
of one year to nrovide baseline information,

Thus, the local occurrence of the Helminth of the genera

caulus . Haemonchus, Nematodirus, Oesophagostomum, Ostertagia,

Protostronaylus, Trichostronaylus. Trichuris. Skrjabinagia,

Strongyloides and some unidentified nematodes and cestodes

has been established in the four selected study sites, The

relative frequency and temboral natterns of these parasites

have also been studied. The results cleariy show the bearing

of various meteoroiogicél factors. particularly moisture. have

on the seasonal incidence of the helminths infectinag sheep.
Based on the findinas some recommendations have bheen

suégested.
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1. INTRODUCTION

Situated betusen annroxirately 29 and 190 Horth latitude
and 33Y and 42° rast Jongitude, Ethionia covers an area of about
1,221,200 squara kilometers (esfin Y. Pariam. 1972), The
altitude of ithe Tand ranges from reaions below sea lTevel at the
Kobar Sink (120 metres) in the Danakil Deoression fo the highest
mountain neak of the Ras Neshen with an altitude of 4 550 metres
iEthiopian Mapeina Agency. 1981}, The climate is nenerally
classified as sub tropical with modifications influenced by the
variation in altitude (fraber. 1975a). The land use distribu-
tion of Ethiopia comprises 68,8% aapricultural land- 14,1% barren
Tand 9.¢% water and water courses; land 7.2% forests open wood
Tand and hush (Nesf{n Y, Mariam, 1252: Ethiopian Mapning Agency
1281). Qut of the 84ﬁ)100 square kilometers of agricultural
Tand., 54.2% of the area is covered by pasture (Mesfin ¥. Hariam,
196%) which is inhabited by livestock.

According to the Ethiopian Mapning fgency (1981) Ethiopia
has 29 million cattlie, 24 million sheen and 18 million goats,
Sﬁeep and their nroducts are the major small neriodic sources
of income for thz rural communities (ILCA. 1977: Goll and Scott,
1978). The bulk of the Tocal mutton and carpet-wool trade of
Ethionia is derived from small fat tailed sheep. which commonly
grazé on extensive narts of the Cenﬁra1-and Southern Hi§h1ands
(Scott and Coll. 1277). Qut of the total meat nroduced 5,4%
is mutton and out of the total hides and skins 38.4% are sheep's

skins {Centra) Statistics 0ffice,  1274), Livestock in Ethiopnia




represent a national asset estimated at 2 billion Birr {(Ministry
of Agriculture, 1972). The data vividly shows the various uses
and the immense notentials in sheep and other domestic animals
that Ethionia hag (febrekiros Asacede. 1081).

Mthouah Ethiopia has one of the hishest livestock popula-
tions in Africa (Meigper 1870+ Solomon H, Mariam. 1275), little
has been done to improve the nroductivity and health status of
the animals (Zerihun Eshetu, 1992)., Among the major problems
ffindering full exnloitation of these resoyrces are animal diseases
and the poor traditional management systems of domestic animals.
Sotgmon H, Mariam (1975) stated that Fthionians are still follov
ing the age-old wmethods of raisinag Vivestock ., and most of the
major animal diseases are prevalent in the country.

Losses caused by various factors are repeatedly reported
to he hiah and nresegtation.of a precise account in difficult
{(Cebrekiros fsegede, 1981), One of the wajor disease factors
causina substantial losses are parasitss., The losses incured
due to parasites can be catanorized as direct and indirect losses
(Beller, 1277). DBirect losses are due to acute illness and death.
nremature slaughter {(with consequent shortening of vroductive
1ife) and rejection at meat insnection of the entire carcass or
narts of it, Of greater imnortance are the indirect losses due
to dimunition of the potential nroductivity of livestock. lLosses
of the latter tyse, which are due to subclinical parasitic nastro-

enteritis have been either undiagnosed or ianored: or the measures




required te prevent these losses have been considered uneconomic
and impractical (Rrunsdon 1768 Sauvage. 2t al.. 1974), Allonby
(1976) also asserted that subclinical cases cannot be over
emphasized in terms of their detrimental affects on nroductivity
and fecundity, The economic wastaas throuah low weight gain
was estimated to be 2,500 tons of meat on an annual slaughter
of seven million sheen (Hinistry of Aariculture, 1872).

nerefore, as a prevequisite for the control of losses,
and the promotion of higher productivity in livestock, the neces:
sity of a nation-wide survey of .1ivestock diseases is a must,
amone which the subject of parasitic disecases stands at the fore-
front. In this resnect some of the work conducted include "
Rerqeon (1268): Royal Veterinary Colleae Ethiopian Research Team,
RYCERT (1571) Ministry of Aaqriculture (1272)- Graber (1%73a,
1973b, 1973¢c) - fraber (1975a. 1975b): Solomon H. Mariam (1975);
Gaber {1976): Fesscha CGebreab and Gebreneqgus Tesfamariam (1877):
Scott and Coll (1977) - Goll and Scott (1%978): fraber, Nelaveney
and Gebrenequs Tesfamariam (1%78)- Rahru femechu and Enhrem "amo
(1979): Solomon H. tariam (1979)  Bekele Hamo (1980); and
Ltebrekiras Aseqeda (1031},

An investination of the seasonal incidence of helminthiasis
in selected sites in various ecological zones would nrovide
essential information and would be invaluable for the formulation
of local stratedic control proarams (UNPP/FAO0, 1973), With this

understanding a one-year investiaation has been carried out at
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2. LITERATURF REVIFM

General Accounts

Farasitic life cycles show a tremendous ranae of varia-
tion in their dearee of denendence on the external environ
ment {Thomas 1974), Vhenever develormznt of the infective
stages of sucn parasites occur outside the body of the host
the physical factors in the environment are important in
determining their survival and hence success in infectina
the host (Thoﬁasg 1874). Sore of these environmental factors
are constant and some are variahle ¥rom vear to year in
any aiven area (O1lerenshaw and Rowlands, 1259),

Factors which are constant from year to year cannot
be responsibhle for annual variations in the dincidence of
narasitic infestations. The relatively constant factors
are observed in cases of geolocical formations. topoaranhy
of the land and the field drainage systems (Zordon. 1957),
In the qeological formation some soils may be more retentive
to water {clay so0il) than others- the tonoaranhy may hinder
or facilitate natural drainage while the field drainaae
could be comprehensive or non axistent (Gordon, 1957). The
axistence of such constant environmental factors in a sarti-
cular arca. therefore, cannot he rasnnnsible for the annual
variation in the incidence of the disease (01lerenshaw and

Rowlands . 18959 Hilson. 1974).,




The dovelonment | nronasation and infectivity of para-
sito.81tes,thevefore; depend$ on the variable-factors (Olleren-
shaw and Powlands. 1957 Thomas, 1%74). These variable

factors are larcely climate and it ¢ this dependence of
the parasites on the climatic conditiens which ultimately
qoverns tne varyinae annual incidence of disease (Cordon,
1057 Ollerenshay and Dowlands, 125%- Lavine, 19537 Boray
19467 - Ollervenshaw and Smith 1959 findarson, Levine and
Boatman. 1770 Smith, 1072),

V The =2te2oroloaical factors of importance in the in-"
cidence of helminthic diseases can ¥argeiy be cateqorized
to be weather and climate, VMeather is a composite of
atmospheric conditions - temperature barometric pressure,
nrecinitation, humidity., wind direction. and velocity, sun-
lignt, cloud cover, and so forth at a particular time
{(Levine, 1963), He defined climate simply as the sum of
weather conditions over a lonaer neriod in a particular
place, Parasitoleaically, climates influences the overall
distribution of species and determines the aeneral epidemio:
lonical nattern, while weather influencaes the tining of
specific events within a szason and the maanitude of disease
risk (Thomas, 1974). Levine {1753) summarized this by
stating %that climate establishes {he ceneral situation-
veather determines the snecific ones,

It ic imnortant to recognize that the Tevel of the

narasite population is determined by the ‘interaction between




the hiah reaoroductive petential of the narasits and the
availatle 1imisine Tactors (mainly waiecroloaical) in the
environqant, toreallv, these Tieitina factors maintain
a ninh envivonrental sressure on the parasite. hiah moriality
ensuas and the nenulation is maintained irn check, Epizootics
arise. they concluded vwhere there 15 & relaxation in the
variable environmental oressure- thare is an immediate
resaonse from the narasite resyulting in a nonulation exnlo -
sion,

The develonment and survival of the intermediate stagqes
of the helminth narasites on pasture is clearly denendent
on the existence of favorable nhysical condition in the
microclimate at the sojl surface (UNDD/TAC 1973}, The
recognition nf these seasonal patterns and their requlation
hy clirate and other factors are examples of the ecoleaic
annroach to the oroblams of disease coantral (fordon, 1857},
In view of this. coensiderable nrnaress has been made durinn
recent vears i1 the develonment of systems of forecastinco
the 1ikely incidence of certain aniral diseases from the
arevailinoe veather conditions (UEOP/FAQ. 1973}, This has
nroved tn be a significant warning system for farmers
(M lerenshaw. and Rowlands 185%) by providinag advance warn-
inag of impending disease and thus allowino for the onromni
implemantation of the anpronriate cpntro1 measures (WioP/
FAC, 1173), It renders the most useful knowledae in fore.

castine disease incidence. or rinpointinn critical asvects
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of disease nrocesses which demand further exnarinental
viork (O1lerenchaw and Seith 1940}, The davelorment of
such a Torecastina systen requires the detailed monitorina
of disease i2vels ovar lona reriods and the correlation
of these results with the macroclimatic data for the area
under study (URDP/FAD 107R),

Concluding with a Tenath: quotaticn from the joint
HHDP/ELG (1072) renort:

... it 1s prorosed tharefore. te monitor the
seasonal incidence of haiminthiasis at various
Tocations sa that the »ractical annlication of a
forecastinag systam may be fully invastimated, Hhere
facilities atiow it is »nrorosed that small arouns

of control sheer and anats bhe sat-stocked at Aqri.-
cultural Research Stations., and elsewhere as re
cuired. and that the concurrent lavel of infections
he moritored hy reqular sample autonsies and quanti.
tation of different species of helminths nresent
each season. Such investigations would nrovida
information as to the seasopal prevalence of various
heiminth snecies and enable correlations to be made
with =eneral wazather conditions and the comnutation
of the most anororrtate forms of disease control,

PRV

Sheen are mambers of the family Povidae in the order
nf Artiodactyla. the even toed. hoofed mammals (Terrill,
1071).

Atout one hillion sheep exist over most of the land
argas of the world (Terrill 1971: Owen. 1276). They are
rost heavily concentrated in the warmer parts of the tempar-
ate zones and are forund in sreater numbers in the southerK
hemisphere in Australic. Mew 7ealand and South America

two major ecolonical natterns

(Terrill, 1271). In Ethionia,




can be identified with vresrect te the distribution of sheen
{(Ethionian Fancing faency, 12081), e hirhlands which

. i~

receive more than 700 mr, of rain®sll ner vear are the
areas uvhere 72% of the rural nopulation lives and where
75% of #he tohal sheep are kent., Tho lowlands that regeive
helow 700 wm, of rainfall annually. are inhabited by only
8% of the rural pornlation who keep the remaining 25% sneen,
Ethiopians still follow the age old traditional animal
hushandry methods (Solamon I, “ariam, 1275}, Modern animal
husbandry techniques are not vet widely introduced in the
country (Fthionian Pappina Anency 1991), Under traditional
hushandry svstem small ruminants are cenerally kept in small
househeld flocks of less than ten animals of varyine ades
(ILCA,: 197%). Such small stock farming is wholly danendant
on natural arazina {Steynbers and Hofmeyr 12069) excent
in cases where the feed for the shean includes the prepara
tion and feeding of the household refuse (ILCA, 1874b).
According to Rergeon (1962) and Craber (1978) sheen
sutfer parasitic infestations moré than other livestack,
Partly, they suffer heavier infestatinns because sheen
araze succulent q%asses vhich nrovide a favourable environ
ment for the develonment and survival cof worm larvae (ILCA.
187°h). For instance sheen are the animals most prone:
to suffer from the acute form of fascioliasis. as they are

most likely to uraze in small habitats (Taylor, 1264).
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The Helminth Parasites df Sheen in Fthionia

Craber(i%??h) has nrroduced a concine cneck list of the
nelminth varasites of domestic and wild animals of Ethinpia,
From this latest available 1ist the parasites of sheen and
thair occurrence by administrative region have been extract
ed and nresentesd in the Appendix {Table 13). Bekele flamo
(1980), working on 500 sheep samples collected from the Addis
Ababa Abattoir, has confirmed the nresence of these para-
sites in the country, However. be was unable to attribute
the origin of these parasites to spacific localities.
Gebrekiros Aseasde (1981} nperformed a-snrvey using parasite:
free iracer shean in the Awassa {Sidamo)} area for six months
(June - Hovember. 127¢) and confirmed the nresence of the
parasites marked with an asterisk (Table 13) in that reaion
He has also added to the list by coilecting Trichostronaylus

colubriformis from shaen in the fwassa area.

In this study the major narasites of discussion are

Fasciola hevnatica and some nematodes. The major emphasis

is placed on these parasites since they are the most damnag-
ing to their hosts in terms of lost sroductivity and reduced
fecundity. Yo attemnt was made to identify the cestodes
encountered in this study. Thus. these worms are not mention-
ed in the Yiterature review,

2,3.1, The Bionomics of Fascioliasis (Trematoda)

'The first prém}ﬁéht sfﬁdﬁ én f;é“temnora1 ratternsvy

of fascioliasis was conducted in England by 01lerenshaw in

R ETIY




13656), ¥ith roneated exverimentaticn and observations
Rowctiffe and "1lerenshay (12360) found that the critical
temneratura of 5.6°C + 0,5 was necassary for tha facces-
free fluka eaas to hatch producing wiracidia, There is no
hatchina of the fluke ean, no develovsmant :of the pnarasite

in the snail. nor even emeraence ot cercariae from the snail
at temneratures below 10°¢ (Taylor 1964 Soulsby 14965
Ollerenshaw, 1056 1577),

Once within the snail. the davalonment of the miracidia
in this intermediats host is as much affected by temnerature
and moisture as the ennas, both in the Taboratory and under
field conditiens. In the laboratorw, development in snafls
attains its maximum at 20°C in six weels (42 days). while
in outdoor chservations the time ranges from 47 to 292 days
(Taylor. 1544),

Finallv, what remains to be mentioned is the longevity
of metacercariae on nasture, In this context it suffices
to state that metacercariae may survive for more than one
year on nasturs (Soulshy, 1865),

Subsequent studies in tha temnerate reaions of the
northern hemisnhere have heen carried out by 01lerenshaw and
Rpwlands (1962} : Roweliffe and Gllerenshaw (1960): Kendall
(12¢6) C1lerenshay (1866): Ross and Tedd (1966): Nver and
Jansen (1436) - Ross (1%78)¢ Ross and Yorrhy (1270)- OGlieren-
shav {1%71)  Kielson (1974)- Helle (1874)- Nilsson (1574)

Holtenius {1%74)- Shaka and Mansen (1%72): and others. Fpom
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the information available. the neneral seasonal nattern of
the diseasa in fhese renions has been condensed and present
ed in Fiadure

Some major deviations have heen ohserved to this aensral
nattern of the epidemiolonv ef fascioliasis in these temner-
ate reaions,

Inﬁth@ far northern narts of Furene (lceland and Horth-
ern Morway)., whaere in snite of the nresence of the inter-
mediate snail host (L. truncatula) and the importation of
infected sheen, the diseasa does not accur (0llerenshaw,
1671}, This is simnly due to the Fact that the avarage
temperatures just excead 10°0¢ during July and Auqust only,
this beina qrossly insufficient to ailow comnletion of the
life-cyele (0llerenshaw, 1971),

South of this reaion (llorthern Scotland. Southern Horway,
and at reojons with hiah altitudes) summers are cooler and
shorter. so that the life cycle cannot be completed in one
season (Milerenshaw, 1971). On the other hand. in parts of
southern Eurone (Portuaal). althoush femperatures nermit
develonment of the parasite through most of the year, mois-
ture conditions are aenerally unfavourable for develonment
(01lerenshaw, 1265). The nastures in these different
countries hecome almost. if not cownletely. sterilized by
the cold in the one instance and hy dryneés in the other

(Taylor 14174),
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In Fihiopia. Fast Africa, in a study conducted on tha
enidemicloay and anthelmintics coentrol of ovine fascio«’
liasis at the Debre Berhan Exnerimental Sheen Farm (Lat.
10°8, long 3¢%F with an altitude of 2900 metres) from 1873
to 1075 Scott and foll1 {1977) have shown that the disease
starts to apnear in sheep in July, continuing up to January
and Fehruary of the following vear, This is precegded by
the wet months occuring from March to October. The peak
infection month was found to be MNovember,

In northern Nigeria . Mest Africa. the climate is general-
1y characterized by a rainy season from May to October and
dry season from November to Anril (Schillborn van Veen, 1979),

In the study of ovine and bovine fascioliasis in this
Veen (1%80a) has observed that the majority of infections
acquired by the snails was during the wet season and the
heginning of tﬁe dry season. Shedding of cercariae mainly
occured during the middle of the dry season, as the infec-
tion rate in the snails was declining (Schillborn van Veen,.
1980h). Most cases of acute fascioliasis in sheep were
observed durino the end of the dry season - April, May and
June., However. timing may vary in northern Higeria depend-
ing on the length of the rainy season and on the grazing
habits of the animals (Schillhorn van Ueénk 1¢80a).

In Malawi, Southern Africa, there are two main seasons:

the dry season from ttay to October and the wet season from




FIGURE 1
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Diagramatic Representation of the
Epidemiology of Ovine Fascio]iasis

(Fasciola hepatica) in Great Britain

(from Soulsby, 1965 as adopted from

Ollerenshaw. 1959),

1. Equs Deposited

2, MMiracidia Liberated

3, Snails Infected

4, Snail Population

5 Cercariae Shed from Present Year's
Infection (109¢)

6, Acute Disease

7. Chronic Disease

8., Cercariae Shed from Previous Year's
Infection

9. Disease from Previous Year's Infection
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Hovember %o April with temperature ranging %rom 149¢ to
29°C. (Encyclopedia Britanica, 1964). Hzembe and Chaudhry
(1987) working in Halawi., found that from April to Jduly

the snails were infected with miracidia from Fascicla eqgs
"dropped in the faeces of diseased cattle during the previous
months, . The parasites that passed through their develop-
ment within the snail were finally released as the infective
cercarial stage between July and Cctober (Mzembe and Chaud-
hry, 1981) at the time when snail numbers were at a maximum
(Mzembe and Chaudhry, 1979). This would account for reports
of sporadic outbreaks of acute fascioliasis in August and
September and for the high incidence of chronic fascioliasis
in Novemher to March of the following year (lzembe and
Chaudhry, 1%81).

The situation in the tropics thus differs from that
found in the temperate regions, by havina a prolonged dry
season with very high temperatures throughout the year,
which renders the pastures helminthologically sterile
(Chiejina and Sewell, 1974a), It follows then, that in
tropical countries the most Timiting factor is moisture,
rather than low temperature, which is Eestricted to the
few months of the rainy season. During these months, where
the reqularly occuring high temperatures are coupled with
adequate precipitation., epidemics of fascioliasis follow,

It is, therefore. difficult and dangerous to extrapolate

the resuits_obtained in one country to the conditions pertain-
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ing in anothér (Soulsby, 1963: 1965), let alone adapting
the control measures recommended in temperature regions to
the tropics. |
Therefore, in any area where the epidemiology of the
disease i1s imperfectly known it should he possible to deter-
mine the probable course of the life-cycle of Fasciola spp.
from an examination of temperature, moisture and other meteo-
rological factors (Clilerenshaw, 1971). Since weather is the
most important variahle in the farming calendar, it is likely
that further investigation will show that the incidence of
a number of other diseases can be related to variations in

the weather as well (0llerenshaw, 1971),

S it e o ——— i

The occurrence of fascioliasis is dependent on the
nresence of bhiotopes suitable for the parasite and is as
such assocfated with specific ecological niches (Schillborn
van Veen, 1980a). One of such necessities 1s the presence
of the snail intermediate host in the environment, at the
right place and season, for the disease to occur, It follows
then, that the infection‘of parasite-free tracer sheep with
metacecariae on pasture is related to cliimate and variation
in snail ponulations (Ross and Horphy, 1970),

It is now well estahlished by numerous workers that the
liver fluke is transmitted by molluscs belonging to the

family Lymnaeidae. Fasciola hepatica is transmitted by

Lymnaea truncatula. or by snails which are not readily dis.
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tinguishable from it, either on mornhological qrounds or

on arounds of their ecological requirements (Taylor, 1964).

Similarly, Fasciola gigantica is transmitted by snails be-

longing to the single superspecies Lymnaea auricularia while

. v cEp— e e

1964},

The distribution and population density of the inter-
mediate host is determined largely hy moisture conditions
(011erenshaw, 1971). unless actually frozen (Taylor, 1964).
The main habitats of thelsnai1s are badly drained fields,
shallow drainage ditches and wet areas around springs and
streams (01lerenshaw, 1871). He further stated that such
areas tend to be more common on clay rather than on sandy
soils, over impervious rather than on norous rocks, where
the topogranhy hinders natural drainage and where man-made
drainage is inadequate,

The snail hosts present in tropical Africa are more
aquatic than L. truncatula (Ollerenshaw, 1966). In Yest
Africa, according Schillborn van Veen, 1980a, 1980b), the
only intermediate host identified so far is the aguatic

snail Lymnaea natalensis, The first generation of these

snails acquire infection during the beqginning of the rainy
season - Hay, June. The majority of infections are acquired
by thé spails during the wet season - iay to October - and
the beginning of the dry season. The same worker also stated

that shadding of cercariae then mainly occurs during the
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middle of the dry season as the infection rate in the snails
is decliinina. Young snails deve1pping during the other
times of the vear in the northern Micerian savanna did not
show high infection rates, This.is probably associated

with the scarcity and tﬁrbidity of the water, and with a
diminished faecal contamination, as most dung pads dry
rapidly durina the dry season.

In southern Africa, the ecology of the snails was
studied at five different habitats spbread throughout Malawi
(Mzembe and Chaudhry, 1%78). According to these workers,
the population of L. natalensis showed large fluctuations
during the year. They found that due to lack of suitable
veqetation, caused by the flooding and rapid movement of
water during the rainy season - Hovember to Harch - there
was a rapid decline in snail number at this time. In April
and Hay, when water movement slowed and allowed the growth
of suitable vegetation, the snail population beaan to
increase again. The cold weather of June and July caused
a témporary drop but from mid-July. when the tumperature
had began to rise, through to October the number of snails
increased. reaching a maximum in Augqust,

In Ethiopia, the presence of both Lymnaea truncatula

-~

and L. natalensis has been reported (Bergeon, 1968: Graber,
1273b and 1975a). At the Debre Berhan Goverment Sheep Farm,

the population of L, truncatula only appeared and expanded

after the daily rainfall had become sufficient to provide
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saturated conditons (5 to 13 mm, per day - July, fuqust,
September) (Gol1 and Scott, 1278}, According to thesé
workers, eqq cansules were not seen until mid-August and
insignificant hatchina was observed, Infected snails were
‘not found in the area until anproximately three weeks after

the appearance of L, truncatu?a.

2.3.2. The Bionomics of HMematode Parasites of Sheep.

The common gastro-intestinal nematode species frequent-
ly cause outhreaks of parasitic disease. and are constant
sources of economic loss (fiordon, 12G3). Despite this fact,
little informatien is available concerninag the seasonal
incidence of the different species of nematodes {Tose, 1968),
Further, the ecoloay of the free 1iving stages 1is essential
to a comprehensive understandina of the population dynamics
of nematode parasitism in sheep (Gordon. 1857: Donald 1868:
Rose, 1967 Gordon. 1873 Thomas, 1974). The pasture is.
therefore, the site of deposition, davelopment,k and trans.
mission of infection: and meteorological factors affecting
the pasture will affect the larval stage as well (Thomas,
1674},

The specific requirements of these larval stages for
development and survival in the physical environment outside
of their host include: favorable temperature. adequate mois-
ture, sufficient oxygen. nutriment at some of the larval
stages, protection from the lethal effects of freezing. heat

from direct suniiaht and desiccation (07sen, 1974). However,
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temperature and moisture are aenerally recognized as to
dominant meteoroloaical factors in the ecoloay of nematode
narasites {Crofton and Yhitlock. 1965a+ Thomas, 1974).

Considerable research has also been conducted on experi-
mental infections with sinale parasite spnecies (puke infec-
tion grouns) under one set of conditions (Schwabe et al.,
1677) as well as controlled laboratory studies of parasites
Crofton, 1965: Crofton and Whitlock 15G5a, 1965b- Crofton
et al,, 1965 and others), These situations. however, bear
tittle resemblance to the disease complexes seen in nature.
Under natural conditions animals carry mixed 1nfections
vhich vary in their response to particular c]imatjc condi--
tions (Thomas, 1974) which in turn vary with the geograpnhic
regfon. It follows then that mixed narasitism, particulary-
1y in ruminants, represents a type of epidemioloqically
complex, multivariate problem that requires attention world:
wide (Schwabe et al,. 1977),

Levine (1963) was probably the first to develop an
organized approach to this nroblem of mixed infection in a
preliminary, methodological study. Levine araued that to
report simply the numbers of pércentages of animals infected
with each species is unsatisfactory. He reasoned that a
few worms of a particular snecies may be present in almost
every animal without ever reaching harmful numbers: wherecas
_another parasite snecies might be found in fewer hosts, yet

it might be abundant and economically important when nresent,
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To demonstrate his methodology Levine (1963) emplayed
the use of parasite profiles (emphasis original), which
are bar-araphs depicting the retative nercentaqges of the
different genera or snecies of nematodes infecting sheen
and cattle raised in Urbana, I1Yinois: Beltsville, Maryland:
DaVis and Hopland, California: Exneriment, fGeorgia, and
Central and forth-east Texas. His findings are given in
Figure 2.

It is clear from the narasite profiles that different
species predominate in mixed gastro-intestinal parasitisnm
of nematodes in different geoaraphic areas (Schwabe et al,,
1077).

In another observation. an annual cyclic pattern of
nematode parasitism in sheep has been shown to occur.
During the early parts of the year a marked increase normally
takes place, This event has been designated the “spring
rise phenomenon” (emphasis oriainal) (Soulsby, 1965), Among
others Rose (1968): Swan (1970} and Gordon (1973) have
reported the existence of such a phenomenon in H, contortus
infection in sheep, The same has also heen reported for

Mematodirus battus by Levine (1863)- Smith and Thomas (1972).

Lancaster and Hong (1971). while studying the Chillingham

wild white cattle, found that Oesophagostomum eqgs in the

faecal samnles examined showed a similar pattern,
The Titerature on nematode pnarasites of ruminants in

the tropics is very scanty. From the available material it
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Parasite Profiles of Sheen and Cattle from
Different Regions, Percentages of Parasite
Species or Genera Rased on Total Numher of

Stronayloid Mematodes = 100%,

(a) Beltsville, Maryland - from sheep,

(b} Urbana, I11inois - from sheep,

(¢ ) n t - L n

(d) Dayis and Wopland, California - from
Sheep,

(e} Exneriment Ceorgia -~ from cattle,

(f) Central and Horthern Texas - from cattle,

S, - Stronavioides papillosus
T, = Trichostronaylus spn,
Ta, - Irichostrongy?us axei

B. - Bunostomum spp.

Ch, -~ Chabertia snp,

Ti, - Trichostronaylus colubriformis

H. - Haemonchus spp.
Co, - googenig.spp.

M.~ ~-Mematodirus spp,

Oe, - Oesophagqgtgmgg spp.,
Tr. = Trichuris spp.

( after Levine, 1263 ),
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is inferred that., similar to the hionowmics of fascioliasis
discussed previously, the most limiting factor on the Tife
cycles of nematodes in the tronics is moisture rather than
temperature, Therefore appronriate caution must be applied
when knowledae acquired in the temperate recions is used

as reference for data collection in the tropics,

Hart (1964}, workinc on the bionomics of nematode
parasites of cattle in northern Higeria. Yest Africa, stated
that there is nenerally a marked fall in the egg counts
of nematodes after months of suitahle climatic conditions,
According to the author, it s reasonahle to assume that
the infectivety of the pasture was hich during the wet
seasons and to suaaest that there were reductions in the
size of the adult worm burdens after the onset of the dry
months. This is supported in the case of Haemonchus spp,
by the small number of adult worms subsequently recovered
at post morten examinations carried out in December. 1362,
The findings of Hart (1964) are shown in Figure 3.

Bekele Mamo (1290), working on samples collected from
sheep slaughtered in the Addis &baba Abattoir, found that
infections with helminths were encountered in ai] the months
through which the work was carried out - October ., 1979 to
March. 1980, A rise in the mean worm burden per sheep in
January indicated the peak infection period within the given

months., The worms H. contortus. 0, colunbanum, T. ovis,




FIGURE 3 i The Relationship Between HNematode Eggs
ver Gram of [Faeces of Cattle and Rainfall

in Horthern Nigeria (after Hart, 1964).
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and C, ovina particularly. attained their highest counts
in Sentenmber,

Accordinag to febrekiros Asegede (1981), the relation-
ship hetween the nematode eqa output of the untreated
tracer sheep and the climate of the Awvassa area were correla-
ted in a study conducted for six months - June to Hovember,
1979, 1In this study. a progressive rise in the egg output
of- the shéep was observed in the first four months (June to
September), when the mean daily temperatures ranged between
19°C to 20°C and the monthly rainfall ranged between 50mm,
to 80mm, The peak nematode égg outnut of the sheep was
recorded in September. with a count of 6 X TOB EPG of faeces.
Based on these findings he concluded that favourable condi-
tions, including the optimum temperature of 20%¢ and monthly
rainfall above 50mm,, for the majority of sheep nematodes,

are attained from July to October in the Awassa area,
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3. HMATERIALS AND METHOBS

Locations of the Study

The investigations were carried out .at four selected
sites: Asalla (Arsi): Awassa (Sidamo): Debre Berhan (Shoa)
and Debre Zeit (Shoa) (Fia.4). These sites vere selected
on the basis of variation in climatic conditions and the
sheep population which these sitas provide. The availability
of technical materials to faciliitate the investigations,
the availability of accomodation for the sheep, and the
relative proximity and accessibility to the main laboratory
in Addis Ababa have influenced the site selection considera
bly.

Asella lies at latitude 08° 08' N and longitude 39°

08' E, with an altitude of 2,450 metres above sea  level,
The town is lncated on the western slopes of Hount Chilalo
which has an altitude of 4.036 metres above sea-level.
Chilalo Awraja., in which Asella is located, has approximately
550,000 sheep which are mainly reared under traditional
husbandry practices (Ethiopian Mapping faency, 1981)., A
small flock is maintained under improved management for
exnerimental purposes by the Arsi Rural Development Project
(ARDP). '

A close observation of the shesep pasture revealed that

the Tocation of Asella on the mountain slopes influences




FIGURE 4 t Routes and Locations of the 4 Selected

Study Sites (Asella, Awassa, Debre Berhan

and Debre Zeit),
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both the climatic character (rainfall, temperature, etc.)
and the drainage pattern of the land., Heavy rains give
rise to rapid run-offs which leave behind some scattered
water-logaed areas. Permanent streams which emanate from
Mount Chilalo, drain the Tand westward down the escarpment
of the Great Rift Valley to join Lake Zwai.

Awassa is located in the Great Rift Valley at latitude
07% 30' and Tongitude 38° 28' E, with an altitude of 1,680
metres above sea -Tevel., The town s situated along Lake
Awassa. which considerably modifies the climatic conditions
of the area and the 1ife of the people and animals living
in the vicinity. Durina the dry months, the flat grazing
lands are dry except one large area to the north-west of
the town, In the Sidamo Awraja where Awassa i1s located,
it is estimated that there are 200,000 sheep kent under
traditional husbhandry methods (Ethiopian Mapping Agency,
1981).

Debre Berhan lies at latitude 09° 31' M and Tongitude
39% 287 E, with an altitude of 2,780 metres above sea-level,
This is a mountainous area dissected hy riveps and streams,
The‘area receives apnpreciably high rainfél]. The grazing
lands found around Debre Berhan are drained by these streams
and pocketed by water-loaged (marshy) areas,

The Tegulet-and-Bulga Awraja in which Debre B2rhan is
located maintains about 700.000 sheep that are reared under

traditional husbandry management (Fthioonian Papping Agency,
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1981). There is one modern government farm stocked with
merino sheen,

Debre Zeit lies at latitude 08% 44' N and longitude
38% 58¢ E, with an altitude of 1,850 metres above sea-level,
The town is located on the escarpment of the Great Rift
Valley, The topoqgraphy of the Debre 7eit area is greatly
altered by the geologic formations of crater lakes, As
ih Awassa, these lakes and the position of the town on the
escarpment of the areat valley, Have a bearing on the c¢limais
of the area,.

The Yerer-and-Kerreyy Awraja in which Debre Zeit is
Tocated has about 450,000 sheep kept under traditional manage-
ment (Ethiopian Mapping Agency,. 1981). The special featuré
of the area is the presence of two veterinary schools and
one veterinary research institute, The extension activities
of these organizations have greatly influanced livestock
owners found in and around Debre Zeit, by providing profes-
sional advice and services.

The specific sites where the sheep were shelterved and
grazed in the case.of each study area are:

= Asella : The Arsi Rura1 bevelobment Project
(ARDP), Ministry of Agriculture.

- Awassa : The Awassa Junior College of Agri.
cutture, Addis Ababa University.

-~ Debre Berhan : The International Livestock Center
for Africa (ILCA), Debre Berhan
Experiment Station, and,




3.2,

<31 -

-~ Debhre Zeit : The Pebre Zeit Junior College
of Agriculture and Research Center:
Addis Ababa University,

N

The animals were thus maintained in the premises of
the organizations mentioned and they were allowed to graze
in the vicinity under the custody of shepherds hired for

the purpose,

The Animals

In this study the parasite-free tracer animal method
using voung sheep were employed, This method i precﬁse for
determining parasitic infections, monitoring the status
of husbandry and source of parasitism. For this purpose
young indigeneous sheep of bhoth sexes were bought from lbcal
markets found in close proximity to each study site. The
fambs aged six to eight months with an average weight of
13.3 kgs.

The animals were ear-tagged and weighed They were
treated with suspension of Rafoxanide 3% w/v (Ranide) and
Teiramiso1e (Deuxamine) hboluses at the rate of 15.5 mg.
and 15,0 mg, per kg. of body weight, respectively, so as
to completely de-worm them from possible infections by liver,
lung and gastro-intestinal helminth parasites. The animals
vere vaccinated aqainst prevalent infectious diseases and
sprayed for external parasites, They were then quarantined
from 20 to 30 days., Faecal samples of the sheep were examin-

ed hefore, and a few days after, administration of the anthel-

J
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mintics. The sheep received a second administration of
anthelmintics 7 to 8 days prior to their release, as a final
clearance, Until their release for grazina, the sheep were
kept in properly ventilated buildings with clean, concrete

floors where hay, concentrate and clean water were dgiven,

Procedures of the Study

3.3.1 Sheep Sample Survey Design

Exnarimental Sheep (Tracers): Three parasite-free exneri-

menté] sheep, hereafter refered to as tracers, were released
to dqraze for one month at each of the ée]ected study sites
(Asella, Awassa, Debre Rerhan and Debre Zeit). The sheep
pere confined indoors for 12 weeks hefore slaughter for
post-mortem examinations, This was to allow sufficient

time for the development of the helminths that were picked

during the grazing month,

Control I: Together with the tracers. one to two helminth-
free sheep was- (were) released at the start of the investiga-
tions in all the sites., At the and of each month they were
treated with 15.5mg. and 15,0 mg. per kg. of body weight of
Rafoxanide and Tetramisole, respectively, These sheep under-
went post-mortem examination 12 weeks after the last drench-
ing, at the completion of the investiaation in all the study

sites.

Controls IT» One sheep at ecach station (de-wormed at the

beginning of the investigation) was kept housed throughout
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the study neriod and underwent nost-mortem examination
12 weeks after the completion of the study. The npurpose
of keepina these sheen indoors was to show the helminth-

free condition of the house,

Controls IIT: During some of the months that were suspect-

ed to be periods of hiah infections, an additional one

to two sheep were released at each site at the start of

the grazing months with the tracers,; and control I. The
Control TII sheep vere de-wormed before release. They were
| re-housed on the last day of the month, after being drenched
with the appropriate doses of Rafoxanide and Tetramisole.
After 12 weeks of their re-housing these sheep also under-
went post-morten examination to determine the effectiveness

of the anthelmintics administered,

3.3.2. Post-mortem Yorm Counts

The investication has employed the direct determina-
tion of the worm burdens of the tracers and control sheerpr,
For this purvose, the sheepn were slaughtered for direct
vorm counts, At slaughter. the organs to be examined were

transported in 10% formalin to the Taboratory in Addis Ababa,

The Liver and the Gallbladder: The liver and the common

bile duct were carefully removed from the duodenum. The
gallbladder was liaated from the rest of the liver, emptied
and washed in a beaker. The contents of the beaker were

checked for adult Fasciola spp.




The bile ducts vere opened with scissors and searched
for adult flukes. The rest of the liver was cut into 1¢m,
thick slices and pnressed between the fingers to expose
flukes lodged in small liver ducts, In cases of heavy
infections., the lcm. slices were cut in cross section for
detailed examination., At this time, if individual filukes
were severed the numerical assessment was accomnlished by

counting the heads of the parasites.

The Lungs: These were first ligated, together with the
trachea and the larynx. from the rest of the pharyngeal
tissue. They were either examined immediately or transort-
ed to the Taboratory in 10% formalin with the cut ends of
the trachea tightly tied. The trachea., the bronchii. and
the bronchioles were opened along the entire length with

scissors and all worms visibile were removed by forceps.

The edges of the lunqgs were cut across and nressed between

the fingers to observe if worms were sheltered in the smailer

bronchicles,
The larae Tungworms are fragite and tend to form tight
tanaled masses, In cases of severed worms, the numerical

assessment was conducted by counting the heads.

The Oesophagus, the Rumen and the Reticulum: The bulky

nature of this part of the gastero-intestinal structure

prohibited convenient packina and transportation, Therefore,

these were examined immediately at the site of slaughter,
The ossopbhaqus, the rumen and the reticulum opened

and their contents caugh 1in trbughs‘ The internal linings




vere carefulty rubbed with the fingers under running water,
to remove any worms adhering to them. The contents of the
troughs were simply emptied gradually into watch-dishes or
containers and all visible worms were collected.

The rest of the gastro-intestinal tract - the omasum,
the aboﬁasumg the small intestine. the large intestine to
‘the anus vwere ligated from the peritonium for transport to
the Addis Ababa laboratory, in plastic bags containing Y0%
formalin with their ends tightly tied.

Ihemeééggwand the Abomasum: These argans were placed in

a bucket and cut open alona their lengths and all their
contents were washed with a jet of water fram a rubber hose.
At the same time the inner Yinings were carefully'rubbed
manually to remove any adhering worms,

The contents of the bucket, avéraging four litres, were
graduaily filtered through wire mesh screens with aperture
of 1 mm, and 0.5 mm. The debris caught on the scree?s were
washed with a jet of water untji clear water passéd through.
During this process, all worms visible to the naked eye were

collected.

The Small Intestine: The entire small intestine, starting
from the sohincter at the duodenum upto the valve at the
caecum, was sectioned into lengths of 1.5 to 2.0 metres. The
sections were placed in a bucket and then each section had

its contents flushed by a jet of water from a rubber hose,
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The flushing was continued until clear water, free of intes-
tinal contents, was observed at the outflow end. These
pieces of the small intestine were then opened along their
lengths and‘rubbed between the fingers to remove any worms
adhering to them,

The contents of the bucket were filtered using wire
mesh screens with appertures of 1 mm, and 0.5 mm, The debris
caught on the screens was washed and all visible pqrasites

were collected,

The Caecum, the Colon and the Rectum: ‘The procedures used

for the recovery of parasites from the small intestine were
repeated to collect the worms found in the caecum, the colon
and the rectum,

The worms thus recovered from all parts of the gastro-
intestinal tracts. the lungs and the livers were collected
and washed in tap water, Then the worms were transfered to
labelled, tightly closed vials, containing 10% formalin.

For identification and counting, the parasites were
transfered to petri-dishes and observed with a stereoscopic
microscope at 30X magnification. 1In the case of the nematow
des, for detailed morphological studies, fixed slides were
prepared using lactophenol cotton biue stain. The fixed
and other wet-mount preparations were observed under the mid-~
dle power objective (10X) of a compound microscope.

The identification of the helminths to the genus level
was done according to the keys of Yamaguti (1958, and 1961):
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Soulsby (1968) York and Maplestone (1969); Georgi (1974)
and Dunn {1978).

The identification of cestodes to the genus and species
level was not attempted. Therefore, the designation of
"unidentified cestodes” has been used in this report,.

Finally, the local occurrence and frequency of the worms
belonging to different genera were determined, and recorded
in respect to the specific study sites, tag numbers of the
sheep and their grazing months (Appendix: Tables 8,9,10 and
11). Adapting the method used by Scott and Goll (1977) and
Meek and Morris (1981), the monthly average number of worms
per tracer sheep has been ca}culated-for each identified
genus and recorded in the same tables. These vworm burdens
per sheep per month have then been plotted against the months
of the study period to show the seasonal patterns of some
important helminths of sheep, It was also attempted to
present the relationships of the temporal patterns of these
parasites with some meteoroloaical factors of the study months
(rainfall, air temperature and relative humidity) of each
site according to the data given in the Appendix (Tables
14, 15, 16 and 17),
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4. RESULTS

4.1 Humbers, Sexes and Mortality Rates of the Sheep
})

A total of 153 sheep have been used in the study.
These were stationed at the four selected sites for a period
of twelve months, ranging from December 1, 1981 to November
31, 1982 at Psella and Awassaj; October 1, 1981 to September
31, 1982 at Debre Berhan: and November 1, 1981 to October
31, 1982 at Debre Zeit, The number of sheep placed at each
site, their sexes and rates of mortality are given in

Table I,

TABLE I, Mortality Rates of the Sheep of the Four Study Sites -
Asella, Awassa, Debre Berhan and Debre Zeit,.

-— e r——

Total Ho,of Tacer Control Ho, of_

Study Sheep Sheep Sheep deaths Mortality
Sites maintained \ - -~ Rates (%)
M F WM F H F
- Asella 41 16 20 3 2 7 4 26,8
Awassa 41 22 10 4 5 2 1 7.3
Debre Berhan 41 15 19 1 6 8 5 31.7
Debre Zeit 30 16 8 2 4 1 1 6.7

Total 153 69 57 10 17 19 11 - 19.0
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The Local 9ccurrence and Relative Frequency of the
Helminths Recovered at the Post-Mortem Examination

of the Tracer Sheep.

Post-mortem examination was conducted on 126 tracer
sheep. The liver, lungs and caastro-intestinal tract were
meticulously searched, As a result, a total of 15,415
helminth parasites were recovered from the tracers maintain-
ed in the four selected sites,

The local occurrence of the parasites has been determin-
ed. The relative frequency of each he]ﬁinth has been plotted
for the one year period of study. The results are given in

Tables 2, 3, 4 and 5,

The post-mortem examination results of the control sheep

of the four sites are given in the Appendix (Tables 12a,

b, ¢ and d),

The Monthly Incidence and Relative Frequency of the
Helminths Recovered.

The 15,415 helminth parasites recovered during the
EQEE"TEfEEﬂ examinations from the 126 tracer sheep were
obtained over a span of one year on a monthly collection
basis at Asella, Awassa, Debre Berhan, and Debre Zeit,

The various genera identified, their vorm counts and
number of worms per sheep are given in the Appendix (Tables
8, 9, 10 and 11), The seasonal occurrence of the main
helminth parasites in relation to the data on rainfail,

air temperature and relative humidity of each site are

given in Figures 5 - 8,
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Helminths in Rsella Area,

The Local Occurrence and Relative Frequency of the

Helminths recovered

—— e

Relative frequency

and identified Horm count as a percentaae

Trematodes
Fasciola hepatica 234 14,
Paramphistomum spp, 1342 85.2

Cestodes |
Unidentified 32

Mematodes
Bunostomum spp, 3 0,2
Chabertia sp. 1 0.1
Dictyocaulus spp. 67 5.3
Haemonchus spp, 416 32,8
Oesophagostomum spp. 37 2.9
Ostertagia spp. 22 1.8
Skrjabinagia spp. 3 0.2
Trichostrongylus spp, 92 7.3
Trichuris spp. 6206 49.3

Total No., of Helminths 2875
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41

Helminths in Awassa Area.

The Local Occurrence and Relative Frequency of the

Helminths recovered
and identified

Yorm count

Relative frequency
as a percentage

]

Trematodes
Fasciola hepatica 8 0.2
Paramphistomum spp, 3419 99.8
Cestodes
Unidentified 37
Trematodes
Runostomum spp, 7 0.3
Haemonchus spp. 1948 82.1
Oesophagostomum spp. 76 3.2
Ostertagia spp. _ 3 0,1
Trichostronaylus spn, 1 -
Trichuris spp. 339 14,3
Total Mo. of Helminths 5338
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TABLE 4. The Local ficcurrence and Relative Frequency of the

HeTminths in Debre Berhan Area.

Helminths recovered
and identified

Horm count

Relative frequency
as a percentaqge

Trematodes
fasciola hepatica 323 14,0
Paramphistomum snp. 1986 86.0
Cestodes
Unidentified 37
Hematodes
Bunostomum spp. a3 2.9
Chabertia sp. 1 0.1
Dictyocaulus snp, 64 5.7
Haemonchus spp, 33 2.9
Oesophagostomum spy, 9 0.8
Ostertagia spp. 22 2.0
strongyloides spp. 3 0.3
Trichostrongylus spp 7 0.6
Trichuris spp. 947 84.3
Protostrongylus spp. 4 0.4
Total Mo, of Helminths 3469
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TABLE 6, The Local Occurrence and Relative Freauency of

Helminths in Debre

feit Area,

Helminths recovered

Relative frequency

and identified Yorm count as a percentage
Trematodes
Paramphistomum spp, 31 100.0
Cestodes
Unidentified 34
Mematodes
Haemonchus sop, 2078 65.6
‘Hematodirus sp, ] -
Oesophagostomunm spp, 726 22.9
Ostertagia spp, _ 246 7.8
Trichostrongglgg sSpD.. 51 1.6
Trichuris spp. 63 2.0
Unidentified nematodes 3 0.1
Total Mo. of Helminths 3233




FIGURE 5 : The Relationship Between the Intensity of
Infection by Dictyocaulus spp, in the Tracer
Sheep and RainféiTi Air Temperature and
felative Humidity in ~seliia and Debre Berhan,

LEGEND t ____ HNumber of Yorms per Sheep.
e Monthly Rainfall, H.R., (mm).
..;.. Mean Daily Air Temperature, A.T., (°C).
~v-o= Relative Humidity, R.H., (%)
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FIGURE 6 : The Relationship Between the Intensity of
Infection by Fasciola Hepatica in the Tracer
Sheep and Rainfall, Air Temperature and
Refative Humidity in Asella, Awassa and
Debre Berhan.

LEGEND i Humber of Yorms per Sheep,
=a-w- tionthly Rainfall, H;R.g (mm).
+ese Mean Daily Air Temperature, A.T., (OC).

~..- Relative Humidity, R.H., (%)




1001 o
(a) Asellg

)

S (% )

[
S(mm

504

-T.

AR
A

[a B et | | - _
R by e e A A Tl
ooy . . .- _-.-L',::a-_ PR N LI S e B h
m - . . - o+

'8 (mm)

R-H- gf“/u)

A-R-
A

<o 001 28=1100

~— ~—

-~
E [} o
E |7 | &
— e S

200 (10 g

AR.
A.T
R.H. &

'8 —> 1982 | "
Months .

e




FIGURE 7 : The Relationship Between the Intensity of

Sheep and Rainfall, Air Temnerature and
Relative Humidity in Rsella, Awassa, Debre
Berhan and Debre Zeit.

LEGEND i Nuwmber of “Yorms per Sheep,
e e Honth1y Rainfall, M,R,, (mm).
.. Mean Daily Air Temperature, A.T., (OC);
==, - Relative Humidity, R.H., (%).
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FIGURE 8 : The Relationship Retween Intensity of Infec-
tion by Desophagostomum spp, in the Tracer
Sheep and'ﬁéinfail} Relative Humidity and
Alv Temperature in Asella, Avassa and Debre
Zeit.

LEGEND r Number of Yorms per Sheep.
v Mean Baily Afr Temperature, A.T., tiaw
«... Monthily Rainfall, H.R.. (mm},
~vw.~. Relative Humidity, RH., (%).
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5, DISCUSSINM AMD COMCLUSION

flortality Rates of Sheep in the Study,

In this study from a total of 152 tracer.and control
sheep maintained in the four selected sites 19.0% (29 sheep)
died, The highest mortality was encountered at Debre
Berhan 31.7%4 (13 sheen)- followed by Asella 26,8% (11 sheep):
Awassa 7.3% (3 sheep): and Dehre Zeit 6.7% (2 sheep)

(Table 1).

0T the causes for the deaths at Dehbre Rorhan, chronic
fascioliasis claimed the lives of five sheep. The first
two of the deaths (DB -RE-004 and DR-RE-005) occurred in
Hovember: the third and the fourth (DR-ET-022 and DB-ET-023)
died in December of 1981 and the fifth (DB-ET-024) in
January of 1982, A1l the animals showed a high degres of
emaciation, staring coat, disinclination to walk around
and feed, and distended bellies before death. Similar
clinical signs of chronic fascioliasis have been observed
by Soulsby (1965¢ 1968): Reid, Armour and Jennings (1470):
Rosely (1870): Reid and Boyle (1972): Bunn (1978): ¢nd others.

Furthermore, three sheep are helieved to have died
due to acute fascioliasis in Debre Berhan. The first died
in October (DB-LE-007): the second {(DR-RE-003) in Hovember:
and the third (DB-ET-021) in December of 1981, These sheep

died suddenly. \Upon nost-mortem examination there were no

adult flukes in the bile ducts, but there was some amount
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of blood 1n their abdominal cavities. This is in agree-
ment to signs of the disease described by Soulshy (1965:
1968): Dunn (1973) and others. The inTormation gathered
indicated that the probable cause for the deaths of the
remaining animals is resniratory distress of non-specific
etiology.

Death due to fascioliasis was not encountered in Asella.
Two sheep (Ase-LT-004 and Ase-ET-009) were killed in
December of 1281 due to paralysis of the hind quarter. The
etioloqy for the disease 1s unknown. The probable cause
for the deaths of the remaining nine sheep 1s mixed infec.
tion with helwinth parasites,

In Ayassa, out of a total of three deaths, two sheep

(Awa-ET--011 and Awa~ET-016) died due to pneumonia in November

of 1981, Post-mortem examination was not conducted on the
third animal, |

Out of the two deaths in Debre Zejt, the first, which
was a control sheep (DZ-ET-089) died in January of 1981,

Post-mortem examination was not conducted on the sheep,

The second sheep (DZ-He-031) is very Tikely to have died

tomum spp. At the time of death, apart from being pregnant,
the sheep showed a high dearee of emaciation, submandibular
oedema and severe diarrhea, At post-mortem examination the

carcass was pale and watery.
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The Local Occurrence of the Helminth Parasites Recovered

The specific occurrence of the various genera of
helminths of sheep for each study site are given in Tables
2s 3, 4, and b5,

From the 126 tracer sheep nlaced at the four study
sites, a total of 15,415 worms were recovered at post-mortem
examinations of wvhich 18.6% (287% worms) were collected
from the Asella afeat 37.9% (5338 worms) from Awassa: 22,5%
(346% worms) from Debre Berhan: and 21,0% (3233 worms) fronm
the Debre Zeit area (Table 6).

Graber, Delavenay and Gebrenecus Tesfamariam (1978),
working on samples collected from 85 cattle from the Asella
area, were able to confirm the presence of Paramphistomum

daubneyi, Cotylophoron cotylophorum, Fasciola hepatica,

Fasciola gigantica, Haemonchus contortus, Cooperia punctata,

—— e - e = . g e it e

gooperiq nectinata. T”iChQEEEQFﬂylys spp. and Bunostomum

— e i e

phiebotomum. Bekele Hamo. Feseha Tebreab and Shibru_Ted]a

(1981) have also confirmed the presence of Dictyocaulus

filaria in the same area. In addition to these worms, the

present work has shown the occurpence of Chabertia sp.,
Ostertagia spp. Skrjabinagis spp. and Trichuris spp.
(Table 2),

Gebrekiros Asegede (1981) in addition to the worms
shown in Table 3, was able to confirm the presence of

Dictyocaulus filaria, Hullerius capillaris, MHoniezia benedeni,

e b meL e e e

floniezia expansa, Avitellina centripunctata and Stilesia

[PPSR
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hepatica in the Awassa area. In this study it was not
possible to identify the cestodes, as mentioned earlier,

while the wnresence of mild cases of Fasciola hepatica have

heen estaklished at Awassa. The prevalence of these
trematodes in this area has been reported by firaber (19752
and 1975b) and Bahru Gemechu and Enhrem famo (1979).

In the Debre Berhan area thea presence of Fascicla
hepatica has been reported by fGraber (1975a and 1975b);
Scott and Gol1l1 (1977) and Bahru femechu and Ephrem Hamo

(187¢).

5.2.1 The HNematodes

There vere 7932 nematodes recovered from the tracer
sheep with a collection of 39.9% (3168 worms) from Debre
Zeit; 28.9% (2374 vorms) from Awassa: 16.0% (1267 worms)
from Asella and 14.2% (1123 worms) from Debre Berhan
(Table 6). These results clearly show that the nematode
parasitism observed in the tracer sheep generally favored
the lower altitudes that have relatively worm and humid
climates (Debre Zeit: 1850 m and Awassa: 1680m above sea-
level).

From among the nematodes there were three exceptions
to this pattern of distribution. The first, and the one
that greatly favoured the higher altitudes, was Dictyocaulus
spp.  In this study, this particular parasite occurred in

Asella and Debre Berhan.




TARLE 6. Morm Counts of the Helminths fg
the tracer Sheen at the Four St

Trmatodes T

Mematodes Paramphistomusm soo, F, hepatica Cestodes ok

1287(15,0%) 1342(19.%%) 234(61.8%)  32(22.9%)  2878(15.5%)
2374(25.9%) 3419(50,4%) 8(1.44)  37(25.4%) 5838(37.2%)
Barhay 1123(14.2%)  1985(28.2%) 323(57.2%)  37(26.4%)  34£0(22,5%)
Tait 3167(39.2%) 31( 0.5%) . 34(24,3%)  3232(21.0¢%

werm count  793Z(5%.5%) ETTR(42.7%)

il
(4} ]
o
Y
a0
©
-
oy 2
—

T4G( 0.8%) 15415(105.0%)
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The second and the third excentions were Trichuris

spp. and Haemonchus sop. which seam to occur across all
the ecological zones of the study fn considerable numbers,
However, Trichuris spp. appeared to occur in favor of the
wet and cool, higher altitudes of Debre Berhan., 84.3%

(947 worms) and Asella, 49,3% (626 worms). The incidence
of Trichuris spp. in Awassa was 14.3% (339 worms) and that
of UDebre Zeit was 2,0% (53 worms). On the other hand,

Haemonchus spp. occurred in the relatively lower, warm

and humid areas of Awassa 82.1% (1948 worms) and Debre
Zeit 65.6% (20798 worms) while Asella and Debre Berhan
showed 32.3% (416 worms) and 2,.%% (33 worms) respectively
(Tables 2, 3, 4 and 5),

The parasite profile (Fig. ¢), drawn according to
methods developed by (Levine, 1943), shows the relative
incidence of the nematodes that were collected from the
four selected sites during the 12 -month study period,
Percentages of genera were calculated based on total number
of nematodes recovered for each study site per year taken

as 100% (Tables 2, 3, 4, and 5).

The Trematodes

The parasitism due to infections with Paramphistomum
spp. in sheen did not show a clear-cut pattern (Tables
2, 3, 4, and 5). York on the epidemioloay of the parasfite:
and its planorbid intermediate host is meagre in the

country, According to Dunn (1978}, the wide distribution




FIGURE
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Parasite Profile of Sheen from the Four:
Selected Sites. Percentages of Parasite
fienera Based on Total Rumber of Hematodes=
100% for Each Site.
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of the parasite is orobanly due to the broad ecological
adaptation of the intermediate host to different tempera-
tures, and its ability to survive for several years in

dry so0il in a state of aestivation. The same writter has
also reported that as the dry season progresses the grazing
dries and becomes less acceptable to the animals, and the
area of dreen pasture lessens until all that is available
is around water areas. The livestock therefore bacome
concentrated on this diminished available grazing, and

the snail population is also concentrated upon it, contamis
nating it heavily with metacercariae. This seems to account

for the highest collection of Paramphistomum spp. in the

Awassa area 50.4% (3419 worms), where relatively bhetter
arazing fields are observed around Lake Awassa. Such
fields do not exist around the crater lakes of Debre Zeit,
which are surrounded by steep slopes. Consequently, the

Towest number of Paramphistomum spp. 0.5% (31 worms) were

collected from the Debre Zeit area, The incidence for
this parasite for Asella and Debre Berhan were 19,8% (1342
worms) and 29,3% (1986 worms), respectively (Table 6).

As for fascioljasis, the tracer sheep in Debre Berhan
showed the highest incidance with 57.2% (323 worms), while
41.4% (234 worms) wvere recovered at fisella and 1.4% (8 worms)

were at Awassa (Table 6)., In this study Fasciola hepatica

vere not encountered in Debre Zeit., Thus, the parasitism

due to Fasciola hepatica, unlike most nematodes, inversely
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Tavoured the ecological zones of the higher altitudes
that have wet and cool climates (Debre Berhan and Asella)
Tables 2, 3, 4, and §). These findinas are related to
the topographic, climatic and other requirements of the
disease described by Ollerenshaw (1959); O}lerenshaw

and Rowlands (1959) and Taylor (1964).

The Cestodqﬁ

The third group of helminths recoverad at post-mortem

examinations from the tracer sheep are the cestodes.

A total of 140 worms were reéovered during the 12-
month study period, with a collection of 22.9% (32 worms)
at Asella: 26,4% (37 worms) at Awassa and Debre Berhan
each, and 24.3% (34 vworms) at Debre Zeit (Table 6). Euzeby
(1967) has stated that the wide distribution of the cestodes
is due te the oribatid intermediate hosts that favor moist
pastures with a thick layer of humus. The pathogenicity
of the cestodes is known to be savere in young sheep

(Soulsby, 19655 Euzeby, 1967: Soulsby, 1268: Dunn, 1978).

seasonal and Peak Incidence of the Helminths

flost of the helminth parasites recovered at the post-~
moriem examinations of the tracer sheep vividly showed the
temporal patterns of infections in the four study sites
(Fig. 5 to 8)., Wlike the situation in the temperate
regions, where temperature is the most limiting factor,

in the tropics moisture variations seem to run parallel
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to the seasonal fluctuations in the helminth populations

of the four study sites., This is in agreement with observa-
tions made by Soulsby (1963). Ollerenshaw (1971), and
Chiejina and Sewell (1974b),

5.3.1. The Seasonal Incidence of the Mematode Parasites of Sheep

The seasonal incidence of the nematode parasites recover-
ed at the post-mortem examinations of the tracer sheep general-
ly showed similar patterns at the four study sites, During
the 12 month study period, the infection due to nematodes
generally showed two distinct rises where each rise was proe
ceeded by wet months, This is in agreement with the work
of Hart (1964)- Bekele Mamo (1980) and Gebrekiros Asegede
(1981),

The first rise in the nematode infection occurred in
the months of March, Anril and May, following the small
rains of February and March, The second and the most severe
infections by most of the genera recovered {except Trichuris
spp. ). generally occurred from August to November, following
the heavy rains of July and August,

The climatic conditions that were pertinent to the
development of the pre-parasitic stages of the helminths were
generally similar during the two rises. except the marked

increase in the amount of precipitation during the months

when the heavy rains occurred (Table 7),
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TABLE 7, Ranges in some of the Climatic Factors
Observed at the Four Study Sites During
the First and Second Rises in the Infections
of the Tracer Sheep hy Hematodes,

First rise Second rise

Climatic factors (Mar, to May) Aug, to MNov.)
Honthly rainfall 25,0 to 100,0 mm 70,0 to 400,00mm
Mean daily temp, 14.0%C to 21,0% 12.0% to 20,0% ¢
Relative humidity 506.0% to 70,0% 50,04 to 85,0%

The seasonal incidence of some of the important nematodes
and those that showed a distinct temporal pattern for the

12«month study period are discussed below,

5.3.1.1 Haemonchosis

Haemonchosis, a killing-disease due to the avid
blood sucking habit of the worm {Gordon, 1973), is a
serious threat to the livestock industry in Ethiopia.
The rate of prevalence ranges from 82.,1% (1948 Qorms)
in Awassa to 2,.9% (33 worms) in Debre Berhan, The
prevalence in Debre Zeit was 65.6% (2078 worms) and in
Asella 32.8% (416 worms) (Tables 2, 3, 4, and 5).

In a1l the study sites except Debre Berhan there
is a slight rise in Haemonchus spp. infection in April

and May of 1982, following the small rains of March and
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April of the same year (Fiq.7). The heaviest infections

in sheep for the study period occurred.in Auqust, Sentember
and October of 1982, followina the heavy rains. and the
pastuf; infections by the preparasitic larvae of ggggqnchus
spp. in Jdune, July and Auaust of the same year. However,
the peak months of infection for the three sites were dif~
ferent, At Awassa it occurred in August; Debre Zeit in
September4 and Asella in HNovember of 1982,

The temperature ranqe for the three places was between
16.0%C and 192,.5°C, while the maximum monthly rainfalls
that were recorded in July and August ranaed from 152 mm
in Asella to 167 mm in Awassa,

From this one may infer that in field conditions.
fairly warm nlaces with mean daily temperatures above 15%¢
and a monthly rainfall of about 150 mm. could provide
favourable grounds for the mass development of the pre-
parasitic stages of Haemonchus spp. This finding seems to
fit with the work of Gebrekiros Asegede (1931} carried

out in the Awassa area from June to Hovember of 1979,

5.3,1.2 Oesophagostomosis

Mot only does the reaction to the infection by the
larvae of Oesophagostomum spp. in the nodules result in
severe wasting disease, but the damage to the qut makes it
useless for processing (Dunn 1978), The heaviest infec-
tion of this disease in the tracer sheep occurred in Debre

Zeit 22.6% (726 worms) followed by Awassa 3.2% (76 worms)
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and Asella 2,9% (37 worms). The incidence of Oesophagostomum

spp., in Debre Berhan throughout the sturdy period was very

tow with 0.8% (9 worms) (Table 4), The actual trend seems

to indicate a decrease in the incidence of Oesophagostomum
spp, with increase in altitude. from the lower reqions of
Debre Zeit and Awassa. to the highest region of Debre Berhan,

The heaviest infection due to Oesophagostomum spp.

took place in Augqust., September and October of 1982, follow-
ing the heavy rains of June, July and August of the same
year., The peak incidence for Debre 7eit was recorded in
September, and for both Asella and Awassa it was November
of 1982 (Fig.8).

There was also a sltight rise in the infection caused

by Oesophagostomum spp, in late March and April of 1982,

following the small rains of February and March of the same
year,

. There was a gap of one to two months hetween the peak
rainfall months and the peak infection months by Qesopha-
gostomum spp., The difference in the time-lag must have
allowed the eggs to hatch and develop to the infective stage
while the conditions of the environment were still favoura-
bly warm and wet, This is in agreement to the report that

the preparasitic stages if Oesophagostomum spp, develop

better in dull. showery (humid) and warm weather (Levine,
1963; Soulsby. 1965) (Awassa and Debre Zeit) rather than

cool and wet places (Debre Berhan) with Asella being inter-
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mediate between these two ecological ranaes,

5.3.1.3 Dictyocaulosis

Dictyocaulosis is responsible for fatal epidemics
in young stock and is of considerable veterinary concern
in most countries (Dunn, 1778 Dhar and Sharma, 1979),

Dictyocaulus snn. were encountered in £sella and Debre

Berhan only, with a similar incidence: 5.3% (67 worms)
in the former and 5.7% (64 worms) in the latter (Tables
2 and 4), At both nlaces the first and the smaller rises
occurred in tarch ?nd April of 1982, after the onset of
the small rains in February of the same vear. The second
rise was from July to Movember of 1992, starting at the
onset of the heavy rains in June of the same year (Fia.5),
The absence of Dictyocaulus spp, at the relatively
warmer and drier areas of Awassa and Debre Zeit, seems to
be due to desiccation of the first-staae larvae of the
parasite that are dropped with the faeces of the Hefinitive
host. Clinical infections occur in the cooler ecological
zones . since the larval staaoes do not survive well in warm,
dry weather (Soulshy, 1965 Dhar and Sharma, 197¢; Oakley,
1980) .

5.3.2. The Seasonal and Peak Incidence of Fascioliasis in Sheen

Fasqio?fas1s was found to bhe more severe in Debre Barhan
than in any of the study sites. Resides the etght deaths

caused by the disease. unto 109 flukes were recovered from
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a sinale sheep (DB RE-002) due to chronic Fascioliasis,

The disease caused by F, hepatica in Debre Berhan
occurred from October of 1981 to February of 1982, and in
September of 1982 followina the heavy rains. There was
also a slight rise in May of 1982 followina the small rains.
The peak infection month was Hovember of 1981, with 64.0
worms per tracer sheen, The mean daily temperature ranged
from 10.0°C to 14;000 through the year providing well above
the optimal requirements for the development of the larval
stages of Fasciola spp, (Fiq.6¢c)., These findings, includ-
ina the peak infection month, clearly correspond to the
works of Scott and Coll (1877), who worked in Debre Berhan
almost 10 years ago.

The digsease is less severe in the Asella area, where
cases of acute fascioliasis were not encountered, Chronic
cases were observed with a maximum worm burden of G5 flukes
in a single liver (Ase-ET-003). The occurrence of Fasciola
infection in cattle of the Asella area has been reported by
Graber, Delavenay and Gebrenegus Tesfamariam (1978),

In Asella, fascioliasis occurred during the period of
December of 1981 to February of 1982 and in September and
October of 1982, The peak infection occurred in December
of 1981, with an average worm burden of 41,0 flukes per
tracer sheep (Fig., Ga), Habitats harbouring metacercariae
in the mountainous area of Asella are much less extensive

and more focal in character probably contributing to a Jower




incidence of fascioliasis (Taylor. 1964  Hammond, 1965},
Ovine fascioliasis is nresent in the Awassa area, but
the incidence and magnitude of the infection is very low

(Table 6), The infections by Fasciola heptica were observ-

ed in the months of Decembeyr of 1981, February and Movember
of 1882, The maximum worm count encountered from a single
sheep (Awa-ET-014) in Awassa was 4 flukes. The peak infec-
tion occurred in December of 1981 when 1.3 flukes per tracer
sheeo were recovered. Althouah this clearly indicated the
presence of fascioliasis in the Awassa area, it does not
seem to be of any significance both pathogenically and
economically (Fig, 6b). The occurrence of mild fascioliasis
in the region has been reported by Graber (1975a and 1976b)
and by Bahru Gemechu and Ephrem Hamo (1979),

The post-mortem examinations of the tracer sheep in
Debre Zeit revealed no infections due to Fasciola spp.

Scott and Goll (1977) and Goll and Scott (1978) have
studied the bionomics of Fasciola hepatica and its inter-

mediate host, Lymnaea truncatula, at the Debre Berhan

Experimental Sheep Farm about twenty kilometres away from
the present study sites, Their data. as well as facts and
figures ohbtained in the present work, illustrate the follow-
ing concerning the probable environmental conditions favour-
ing the occurrence of fascioliasis in Debre Berhan,

Fasciola eggs are dropped with the faeces of chronically

affected stock and wild animals on the pasture throughout




the vear, The first snails avnear in Jduly ?o]Towinq the
onset of the heavy rains in June. The hroodine months of

the snails extend from mid July to mid-October., with the
maximum population of snails recorded in Aucust., Tempera.
tures in hobre Berhan ranced from 10.0%C to 14.0%C. well
above the optimal requiremants of 10,0°C and with the nresence
of adequate moisture {About 25.0 mm to 2400 =mm wonthly rain-
fall in the {nfection months).  the fluke eqgas begin to hatch.
The miracidia released from the eoas infect the new genera-
tion of snails that have emerged at the onset of the rains.
At the beainning o% September, the cercariae are released
from the infected snails., From this time onwards metacer-
cariae start to be available on the herbade to be picked up
by grazers. The herbage infection with metacercariae increases,
achieving its maximum in Hovember (Fie, 6¢). Following the
Vﬂovember neak infection month, with the dry season gradually
talking over, the snail population, the level of infection

of the herbaae and the subsequent infection of the definitive
hosts, all slowly decline, Ry mid-Fehruary, infection of

the herbage and the definitive hosts practically ceases with
the onset of the dry moniths. courled with relatively hiah
temperatures, low relative humidity and heavy winds which
areatly contribute to the hiagh rates of ‘evapo-<transpiration
and desiccation. The enidemiolnay of ovine fascioliasis

in the Dehre Rerhan area is summarized in Fia, 10,
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FIGURE 10 : Diagramatic Repreésentation of the
Enidemioloqy of Ovine Fascjoliasis
(Fasciola hepatica) in DNebre Berhan,
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The slieht rise in the herbage infection of Hay follow-
ino the small rains of February and ifarch, does not seem to
appear consistently every vear, This is likely to be due
to either the absence op the inadequacy of the small rains

in some years (Fia., 6 and 10),

Some Suaqested Recommendations Based on the Findings

In 1ine with the findinas obtained pertaining to the
scope and magnitude of helminthiasis, moertality rates, prefer-
able habitats for the helminths and the bionomics of the
worms, some recommendations can be sugagested to improve the
productivity of sheep in the respeciive areas.

0f primary significance is the knowledge acquired on
the local occurrence of the various helminths of sheep, In

addition to this, time is an imnortant factor in anticipat-

ing when to expect these parasites, whose place of occurrence

has already been determined, When this e]ucidétion of the
nature of parasitism over a certain neriod of time is esta-
btished throuch field trials in variocus climatic reqgions.
it is possible to set down reasonably effective strateaic
control measures (Belschner. 1971 UNDP/FAG, 1%73). This
will eventually lead to the institution of a multi-faceted
control scheme which includes the use of modern antheimintics,
motluscicides and proper management practices.

In the renions where the nematodes dominate the parasitic
panorama (Awassa and Debre Zeit) with practically none, or

an insicnificant amount of Fasciola hepatica, the major
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emphasis should be ageared towards their control, Thus,
monthly treatments with the apnronriate doses of Tetramisole
during the two rises in infection (¥arch to May and Auqust
to Hovemsher) are highly important with both prophylactic
and therapoutic effects, Esnecially the later treatments

of Auaust to Hovember according to Fescha Giebreab, are
curative and are also destinad to remedy the consequences

of parasitic infections of ths rainy seasons (personal
communication),

The slight occurrence of ovine fascioliasis in these
regions (Awassa) can be effectively controlled by mapoinag
and fencing off pastures harbouring snails (Hammond, 1065
Thafvelin, ~et al.; 1974), to prevent animals from arazing
on infected fields, According to Mammond (1965) . the fenc-
ing can he dona by planting sisal (Agave ?iiiliﬂi) which is
also of economic importance, around the infected fields,

The herbage from such fields can be cut, dried and converted
into silage (Reller, 1977).

Extreme caution is necessary in reagions where trematodes
are the dominant parasites (Asella and Debre Berhan). The
presence of relatively higher amounts of moisture in these
reqions seem to create favourable conditions not only for
fascioliasis. but also for other ecologicallv adapted and
highly pathogenic nematodes 1ike Pictyocaulus spp., (Soulsby,

19655 Dhar and Sharma, 1974},




In such zones ihe use of both Matvoxanide and Tetramisole
is recommended tg kill worms of different aroups and of
diverse deareas of pathogenicity, The manping and fencing
of the snail breedine arounds, and the asplication of mol-
luscicides wheneyeér possible, can be of practical use durina
the wet months (ifarch to April and Jduiy to October), when
the snail vosulation is very hiah, Farmers should also be
persuaded to water their animals only at selectad nlaces of
permanent sprinas, streans and rivers vhich are naturally
unsuitable as habitats of Lymnaea spp. (Hammond, 1985,
Erich, 1%82),

In parts of Ethiopia'where the traditional farming
system of nastoralism is Targely nracticed at altitudes
below 1.800m and movements of animals are uncontrolled
(Ministry of Agriculture, 1972), it is very difficult to
suggest shecitic recommendations on srazing management of
Tivestock, Accordinag to Solomen K. Mariam (1979) about
4.5 million sheep are kept in the open rancalands of the
country. This would then involve drastic changes if sheep
from onen country should be confined to fenced areas instead
of being grazed in communal qrounds (Frich, 1932). However,
one important phanomenon that can ba nuft to use in the range-
lands is the concentration of large numbers of stock around
water sources, as the g¢grass and water become insufficient
dyrina the dry months (Ministry of Agriculture, 1972),

Consequently. mass treatments of the animals can be adminig-
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tered with minimal mobility of the veterinary team.

In general, on lands above 1 200 matres in Ethiopia,
sedentary Tivestock farmina is practiced (Ministry of Agqri-
culture, 1972)., Under such traditioial hushandry systems,
sheep are kent in small household flocks of less than ten
animals of varying ages, foraaing extensively, or in some
localities by the sides of farm lands (ILCA, 1971). 1In
these fields animals should he kent away from infacted areas
for at least the critical infection nariods of #arch to May
and Auqust to Movember, Since the arazing arounds are
Timited, the mapping and fencing of the infected plots will
not be as extensive as in the ranvelands.

On the other hand, it is customary in this country for
traders to buy sheep from rural markets and drive them on
foot to highly-populated urban centers where the demand for
mutton is very high. This movement of animals without any
proper consultation with veterinarians should be monitored
by the authorities concerned to prevent the contamination of
nastures with parasites previously unknown to the various
ecological zones through which the animals travel. The
continued existence of the phenomenon can also be a serious
set~back to any meaningful control scheme that may be adopted
in the country. |

An important hazard to the control of helminthism is
also the presence of communally arazing wild animals which

constantly serve as reservoir hosts of helminth pnarasites
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and corntaminate pastures throughout the year. Hays and
means sheuld be dasigned by the concerned authorities to
see to it that game are maintained without causing seripus
hazards te the Tivestock industry.

In the final analysis, permanent economic benefit is
obtained only hy planned treatment of a whole flock, or
better still a whole district, taking into account the
bioloay of the parasites present (Reller, 1677). Thus,
tﬁe production of a reasonably accurate forecast in time
for the faymer to initiate suitable measures to fight
discases is of utmost importanpe (¥endall, 1966). In real
terms, information about the exnected incidence of disease
in the coming months should be conveyed to farmers by radio,
nevwspapers ., leaflets, farmers' associations and other media
as the need arises (Kendall, 1966). 1In any circumstance;
suggested control strategies must be rigidly and meticulous-
ly adhered to over a number of years, if the full beneficial
effects are to be realized (Yeek and Yorris, 1981 ).

Finally. it suffices to state that in a world whera
one looks for the spectacular, the insidious Toss goes un-
noticed {Soulsby, ]963), The losses of productipn_whjch are
caused by h@]minths of farm livestock can probably be reckgnu
ed in millions of any currency which one chooses (Soulsby,
1963). Since meteorological factors have profound influence
on the geogranhic distribution of parasitic q?seaggs and

on Tocal, seasonal occurrence of outhvreaks (Cordon. 1967)
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and since control measures sugaestoed for one area may not
be applicable to another (Hammond, 1965), further investiga
tions into the epidemioloaical zones are invaluable to

the livestock industry of Ethiopia.




- 2 -

REFERENCES

Atlonby, E.A: (1976). Disease, parasite and environmehtal -
constraints to production. In: The Role of Sheep and
Coats in Pgricultural Development. (eds). E.A. Oltenacu
et al. Minrook International Center, Morrilton, Arkansa,
pp. 19.-20.

Anderson, F.L.: Levine, H.D,- and Buatman, P,A, (1970)., Survival
of third-stage Trichostronaylus colubriformis larvae on
pasture. J, Parasitol., 56(2): 209 . 232,

Bahru Gemechu and Evnhrem Mamo (1978). A preliminary survey of
hovine fascioliasis in Ethiopia, Eth, 3. Aar. Sci., I(I):

5 - 12,

Beller, K.A, (1277), The control of helminthiasis - an economic
necessity. The Blue Book for the Vet. Profession, 27:
233 - 236,

Bekele Mamo (1980). Survey of Gastro-intestinal Helminths and
Dictyocaulus filaria (Rudulphi, 1809) in Sheep Slaughtered
at _the Addis Nbaba Slaughter House. ¥.Sc. thesis submitted
to the School of Graduate Studies, AAU., Addis Ababa.

Bekele Hamo: Fesseha Gebrech and Shibru Tedla (1381). Observa-
tions on Dictvocaulus filaria (Rudolphi, 1809) in Hello and

Arsi Administrative Regions of Ethiopia. Eth. J. fgr.
Sci., 3(2): 75 - 80.
Belschner, H,G, (1871). Sheep Management and Diseases. 10th

ed. Angus aand Rohertson Publishers Lid., London,

~

Bergeon, P. (1968). Report to the Government of Ethiopia on
Veterinary Parasitoloqy Survey. FAO, TA 2458, Rome,




- B -

Boray, J.C, (1967). Studies on experimental infections with
Fasciola hepatica. with narticular reference to acute
fascioliasis in sheep. Annals Trop, Med., Parasitol,,
61: 4392 . 450,

Brunsdon, R,V, (1968), Trichostronayle worm infection in
cattle: 9stertagiasis Lffect on a field outbreak on
production, with a review of the disease syndromes
problems of diagnosis and treatment., N.Z, Vet, J., 16:
176 - 187,

Central Statistics Office (1874). Livestock and Poultry,
sStat. Bull,, III (10): 279,

Crofton., H.D. (19265). Fcoloay and bialogical plasticity of
sheep nematodes. I, The effect of temperature on the
hatching of eqgs of some nematode parasites of sheep,
Cornell Vet, K LY(2): 242 250,

Crofton, H.D,, et al, (1965). Ecology and binlogical plasticity
of $héép nematodes, 1I, Genetics Vs. environmental plasti-
city in Haemonchus contortus Rud, 1803, Cornell Vet,,
LV{2): 251 « 258,

Crofton, H.D, and Whitlock, J.H, (1965a). Ecology and biclogical
plasticity of sheep nematodes, IV. The biological signi-
ficance of temperature Vs, time of hatching curves for
egqs of sheep nematodes, Cornell Vet, LY(2): 263 274,

_ »(1966b), Ecoloay and biclogical plasticity of sheep nematodes,
ITI, Studies on Qstertagia circumcincta Stadelmann 1894,
Cornell Vet., LV(a): 259 262,

Chiejina, S.N. and Sewell, MMM, (1974a), Exnerimental infec-
tion with Trichostronaylus colubriformis (Giles 1802) Loos .
1905 in VYambs: worm burden arowth rate and host resistance
resulting from prolonged escalating infections, Parasitol, .
69: 301 - 314, |




s (1974b) . Morm burdens, acquired resistance and live~
veiaht aains in lambs during pro1ongéd daily infections
with Trichostrongqui po1ubrifo£m§_(ei1es, 1802) Loos .
1605, Parasitol, 69 315 - 327,

Dhar, D.M¥. and Sharma. R.L, (1979), A note on the prevalence
of lungworm infections in sheep and qoats in Tehsil Kargil
of District Ladakh (Jammu and Kashmir), Indian J, Apinm,
Sci.. 4%(7): 585 . 548,

Donald, A,D., (1258). Ecolnay of the free-living stages of
nematode parasites of sheep, Vet. Rec.. 44(4): 139 - 144,

Dunn, A.M, (1978). Veterinary Helmintholooy. 2™ ed, william

Heinemann Medical Book Ltd,  London.

Encyclopedia Britanica (1964}, Malawi. WYilliam Renton Publisher,
Londan and Chicaao. 14: K73 . 675,

Erich. J. (1982). The Incidence of Fascioliasis and the Aplica-
bility of Control Measurements in the Ethiopian Central

Highlands. Unpublished pronosed research proasram. ILCA,
Addis Abaha,

Ethiopian Mapping Agency (1931), Hational Atlas of Ethionia.
The Fthionian Government Addis Ababa.

Euzehy, J, (19687), Tapeworm infection in ruminants and its
treatment, Vef., Med. Rev., 6 2/3: 16% .. 185,

Fesseha Gebreab and Cebrenegus Tesfamariam (1977). Epidemioloqy
of dictyocaulosis (lTunquworm) in the area around Debre Zeit.
Modjo and note on its prevalence at Alemaya. In: HMinites
of the 3rd Meeting of the Animal Disease Investigation and
Veterinary Research in Ethiopia., Ministry of Aariculture,
Addis Ababa. (unpublished revort),




Gebrekiros Asecade (1981). The Study of Ovine Helminthiasis
in Awassa and Effect of Control with Hilzan. M.Sc. thesis

SIS R

submitted to the School of Graduata Studies, AAU, Addis
Ababa.

Georai, J.R. (1974). Parasitology for Veterinarians, an ed,
M,R. Saunders £o. Philadelnhia. London and Toronto,

Goll, P.H. and Scott, J.M, (1978), The interrelationship of
Lymnaea truncatula and ovine fascioliasis in the Ethionian
Central Highlands., S8r, Vet, J,, 734: 551 - 555,

Gordon, H, Mcl, (1957), Helminthic diseases., In: Adv, Vet.
Sci. (eds.) C.A, Brandby and E.L. Jungherr, Academic
Press, London and MNew York., 111: 283 - 351,

__(1963). Helminthic diseases of sheep in Australia., Vet,
Med, Rev., 2/3: 9 - 29,

____(1967). The diagnosis of helminthiasis in sheep. Vet.
Hed, Rev., 2/3: 140 - 168,

____{1973). Epidemioloay and control of gastrointestinal
nematodes of ruminants, In: Adv. Vet. Sci. Comp. Med,
(eds.). C.A, Brandy and C,E. Corneluis. Academic Press
Mew York, San Fransisco and London. 17: 395 . 437.

Graber. . (1273a). Helminths and Helminthiasis of Domestic
and Mild Animals in Ethiopia. Ministry of Agriculture,
Addis Ababa,

B (1973b), Helminths and Felminthiasis of Domestic and
Wild Animals in Ethiopia. Ministry of Aariculture, Addis
Ababa,




- T -

3 (1973c). Helminths and Helminthiasis of Domestic and Yiid

Animals in Ethiopia., II, Annexes, Hinistry of Agriculture,
Addis Ababa,

- (1¢75a). Helminths and Helminthiasis of Domestic and
Mild Animals in Ethionia, Il. Ministry of Aariculture,
Addis Ababa.

~__(19756b). Helminths and helminthiasis of different domestic
and wild animals of Ethiopia. Bull, Anim. Helth, Prod,
ffr, XXIIT(I): 57 - 86,

N (1976}. Hain Helminths and Helminthiasis in Ethiopia:
Presentday Weans of Fightina, Parasitoloay Lab,. Addis
Ababa (unpublished report),

. (1978). Helminths and helminthiasis of domestic and wild
animals in Ethionia, [Inst. Clev., Hed. Vet, Pays, Trop.,
It 13 3 195,

Graber, ¥W,, Delavenay., R,P, and fRebrenegus Tesfamariam (1978),
Veterinary parasitology survey of adult cattle in Kofele.
Arussi province, [thiopia. Rev. Elev, iled., Vet, Pays
Tron,. 31(3): 341 - 352,

Hammond, J.A. (1965). Observations on fascioliasis in Tanganika,
Bull, Epizoot. Dis. Afr,, 13(I): &5 - 65,

‘Hart, J.A. (1964), Observations on the dry season strongyle
infections of zebu cattle in Northern Nigeria. Br. Vet,
J., 120(2): 87 - 955,

Helle, 0. (1974). Fasciola hepatica. Contributions to its zoo-

geoaranhy and epidemioloay in Morway. HMord. Vet, Hed . ;
26, Sunp. 1: 36 - 38,




- 1T -

Holtenius., P. (1974)., General aspects of epidemioloay and
control., Mord. Vet. MYed,, 26. Suppl. 1: 31 - 32,

ILCA {International Livestock Center for Africa) (1977). ‘Small
Ruminant Production in the Humid Tronics. Base paper

prepared by ILCA staff for consideration by program committee
committee, JLCA. Addis Ababa, pp. 1 - 147,

ILCA {(1979a). FEconomic trends. ILCA Bull,, 6: 1 - 19,

ot wr————— o Ser———

ILCA (1979b). Small Ruminant Production in the Humid Tropics,
ILCA Systems Study, 3: 1 - 122,

Kendall, S.B, (1966), Climate and the control of fascioliasis
in Britain, Ia: Proceedings of the First International

Congress of Parasitology. (ed.) A, Corradetti. Programon
Press, Oxford and Tambuini Editore, Milano. 2: 879-880,

Lancaster, P,R, and Hong, C. (1971). The nematode fauna of
the Chillingham wild white cattle, Br. Vet. J., 127:
113 - 117,

Levine, M.D, (1963). WYeather, Climate and the bionomics of
ruminant nematode larvae, In: Adv., Vet. Sci. (eds.) C.A,
Brandly and E.L, Jungherr, Academic Press, MNew York and
London. 8: 215 . 261,

Hesfin W, Mariam (196%)., An Atlas of Ethiopia. Il Poligrafico
Pvt, Ltd,, Asmara and Addis Ababa,

(1972). An Introductory Geography of Ethiopia., HSIU,
Addis Ababa,

Ministry of Agriculture (1972). A Review of Apimal Health and
Livestock Productivity Factors in Ethiopia 1965 -~ 1971,
The Ethiowian fovernment, Addis Ababa,




- I8 -

Hzembe, S.A.T. and Chaudhry. " A, (1979). The epidemiology
of fascioliasis in tlalawi: I. The epidemiology in the
intermediate host. Trep. Anim, Hlth. Prod., 11: 246-250,

B (1931). The enidemioloay of fascioliasis in Halawi: II,
Epidemiology in the definitive host. Trop. Anim. Hlth,
EE..?..Q‘E' ]3' 27 = 33-

tielson, K. (1974). Fascioliasis - a general presentation,
Hord., Vet. Med., 26, Suppl. I: 9 ~ 12,

Milsson, 0. (1¢741). Fasciola hepatica - Prevalence and epidemio-
Togy in Sweeden, Hord, VYet. Fed.. 26, Suppl, I: 42-46,

Oakley, G.A, (1980). Survival of Dictyocaulus viviparus infec-
tion on pasture, Vet. Med. Rev., I: 85 - 86,

Cllerenshaw, C.B, (1959). The ecoloay of the liver fluke
(Fasciola hepatica). Vet. Rec.. 71(45): @57 - 965,

(1966). The effect of temperature on the development of
Fasciola hepatica in the intermediate host Lymnaea truncatula
and its influence on the epidemiology of fascioliasis.

In: Proceedings of the First International Congress of
Parasitology. FEditor A, Corradetti. Pergamon Press,

Oxford and Tamburini, Editore, filano, 2: 1059 - 1060,

(1971). Forecasting lTiver fluke disease in England and
Hales 1958 - 1968, with a comment on the influence of climate
on the incidence of disease in some other countries, Vet.
Med. Rev,, 2/3: 289 - 312,

O01lerenshaw, C.B., and Rowlands, M.T. (1959), & method of fore-
casting the incidence of fascioliasis in Anglesey, Vet.
Rec., 71(2%): 591 - 598,




- fD -

Ollerensaw, C.B, and Smith, L.P. (196%)., Mateorological factors
and fascioliasis of helminthic disease., In: Adv, in

parasitol, FEditor R, Dawes., Academic Press. London and

Mew York, 7: 283 - 323,

Olsen, 0.4, (1974}, Animal Parasites: Their Life Cycle and
Ecoloqy. BPd ed. University Park Press, Baltimore.

Qver, H.J. and Jansen Jr., J. (1965), On the epidemiology of
fascioliasis on a farm in the Netherlands, In: Proceed-
inas of the First International Congress of Parasitology.
Fditor A, Corradetti, Pergamon Press, Oxford and Tamburint

Editore. ¥Milano. 2: 886 - 887,

Cwen, J.B. (1976), Sheep Production. BRailliere Tendall,London,

Retd, J.F.S.. frmour, J. and Jenninas, F, W, (1970). Studies
on Qlvine fascinliasis: I, Observations on the sequential
development nf the naturally acquired disease, Vet. Rec.,
86(9): 242 - 249, ‘

Reid. J.F.S., and Doyle, J.J, (1972). Fasciola hepatica infec-
tion in cattle, Vet., Rec,. ©90(17): 486 - 487,

Rose, J.H. (1968). The incidence of diseass resulting from
infection with Haemonchus contortus in sheep sent to the
Veterinary Investication Center in England and Yales from
1965 to 1967, . 83(23): 578 - 581,

Yet, Rec.,
L R e s )

Roseby, F.B. (1970), The effect of fascioliasis on the wool
“production of merino sheep. Aust, Vet. J., 46(8): 361-365,

Ross, D.B. (1968). Oral Tetramisole: Effect on Dictyocaulus
viviparus, Ostertacia ostertaqi, and Cooperia anchophora
in experimentally infected calves, Vet., rec., 83(3):
GE}“?]l ‘




- 80 e«

Ross, J,6G. (1270), The enidemiolony aof fascioliasis in ﬁorthern
Ireland. VYet, Rec.. 87(13): 370 - 372,

Ross. J.6G, and Horpghy, ¥,3, (1970), A combined investigation
of the enidemioloay of Fasciola hggggjgg infections 1in
Tambs and the ecology of Lymnaea truncatula. Vet. Rec.,
87(10): 278 - 283,

Ross. J.G, and Todd, J4,R. (1966), Fridemiological studies of
fascioliasis: A third season of comparative study with
cattle., VYet. Rec,, 82(24): 695 . (02,

nowcliffe, S.A, and Ollerenshaw, C.B. (1260). Observations on
the bionomics of the eqgs of Ffasciola hepatica, Annals
of Tron, Med, Parasitol., 54: 172 - 1R1.

Royal Veterinary College Ethionian Research Team, RVCERT (1971).
A Veterinary Survey of Cattle and Sheep in the Jijiaa
Awraja, Harar Province, Fthiopia, (Uapublished renort),

Sauvage. J.P., et al. (1974). Helminthiasis in cattle in the
Ankole district of Uaanda. Br. Vei. J., 130: 120 - 126,

Schillhorn van Veen, K T,W. (1979)., Ovine Fascioliasis (Fasciola
gigantica) on the Ahmado Bello University farm, Trov.
Anim. Hlth, Prod., II: 1571 + 156,

3 (1930a), Dynamics of Lymnaea natalensis population in the
Zaria area (Niceria) and the relation of Fasciola gigantica
infections, Acta Tropica. 37: 183 - 194,

- (1980b), Fascioliasis (Fasciogla gigantica) in West Africa:
a review, Vet, Bull, 50(7): 528 - 533,

Schwabe ., C.¥,, Riemann. Hop, and Franti. C.E, (1977). Epidemio-
loay in Veterinary Practice. Lea and Febioer, Philadelphia.




Scott. J.M. and Goll, P.H. (1977). The evidemioloay and anthel-
mintic control of ovine fascioliasis in the Ethiopian
Central Highlands, Ar. Yet, Jd., 133: 2732,

Shaka, S. and Mansan, P, (1979), Enidemiolony of fascioliasis
in Renmark, Studies on the seasonal availability of meta-
cercariae and the parasite staqges overvintering on pasture.
Yet. Parasitol.. 5: 145 - 154,

Smith, &, {1982). An analysis of variations in the age structure
of Fasciola hepatica nopulations in sheen, _Parasitol. .
31(1): 4% - 61,

Smith, L.P. and Thomas, R.J, (1972),. Forecasting the spring
hatch of Hematodirus battus by the use of soil temperature
data., Vet. Rec., 90(14): 388 .. 392,

Solomon H. Hariam (1975), A Brief Analysis of the Activities
of the Meat Inspection and Quarantine Division of the
Department of Veterinary Services. HMinistry of Agriculture,
Addis Ababha.

___(1979). Animal Health Peview: Ethiopia 1972 - 1979,
Ministry of Agriculture, Addis Ababa,

Soulsby, £E.J.L, (1963), Helminths of farm Tivestock. Vet.
fled, Mach., 2/3: 29 - 3%,

. {1%65). Texthook of Veterinary Clinical Parasitology. 1.
Helminths. Blackwell Scientific Publications, Oxford,

{1968}, Helminths, Arthropods and Protozoans of Domestiggggﬁ
Animals. PRlackwell Scientific Publishers, Oxford.

Steynberg, H. and Hofmeyr, H.S. (1969). Small Stock Farming
in_the Transvaal Bushland. Bull. Mo. 386, Department of
Aaricultural Technical Sérvices3 Pretoria, South Africa.




Swan, R.AL (1970) The epidemioleay of haemonchosis in sheen,
Aust, Vet, Jdo, 46(10): 485 - 492,

Taylor, E.L. (1664). Fascioliasis and the Liver Fluke. FAO
Agricultural Studies, No, 64. FAD, Rome,

Terrill, C.E, (1971). Sheep, McCraw-Hi11 Book Co. Inc.. Mew
York. '

Thafvelin, B., et al, (1974). *otivation for experimental
schemes in tha control of fascioliasis - field study in
Hestern Sweeden, Hord. Vet, ted,, 26, Suppl, I: 49 - 55,

Thomas, R.J., {1274), The role of climate in the epidemioloqy
of nematode parasitism in ruminants, In: the Effect of
Heteorological Factors Upon Parasites. Editors A.E.R.
Tay]ér and R, Muller, Blackwell Scientific Publications,
Oxford, 12: 13 - 32, '

UNDP/FAO (1973). Sheep and Goat Nevelonment Project., A draft
proposal for investications into he1m1nthxa31s in sma1i
stock in Kenya. EWA. 1/7/73,

Heigpers, ¥.L. (1970). A Survey of Veter1nary Manpower in East
Africa. University of Glosaow, London and Glasgow.

Yamaauti, S. (1958). Systema Helminthum: The Digenetic

Trematodes of Vertebrates, VYol, I part I. Interscience
Publishers Inc. Mew York and London,

. (1961). Systema Helminthum: The Mematodes of Vertebrates.
Yol, III parts 1 and 2, Interscience PubTishers Inc,,
Hew York and London.

Yorke, Y. and Maplestone, P.A, (1969). The Nematode Parasjtes

of Vertebraies. Hafner Publishina Company, New York and
London.




Zeribhun Eshetu (1982), A Preliminary Survey of Bovine Fascio-

liasis in “oijam and a Comparison with the Conductions
at the Addis fbaba Abattoir. B.Sc, thesfs submitted to
the Department of Bioloay. Faculty of Science (AAU).

Addis Ababa,




APPEMDIX
TARLE 8. The Monthly Incidence' Horm Counts and Frequency of
the Helminth Parasites Recovered at the Post-Horfem
Examinaiions of the Experimental Sheep (Tracers)
from the fisella Site,
 No. of
Grazing Tag Muwber Parasite Cenera Yorm Horms /
Honths of Tracers Identified Counts Tracer
Dec. 1981 Asa-ET-033(F) Fasciola hepatica 138 46.0
Ase-ET-050(F)
Ase-ET-004 (M) Trichuris spp. 54 18.0
cestodes 0.7
Jan. 1982 Ase-ET-005(1) Fasciola hepatica 5 1.7
Ase-ET-007 (1) Haemonchus spn, 15 5.0
See-ET-010(F) 2unostomum sp, 1 0.3
Trichuris spo, 13 4,3
Paramphistomum spp. 197 65.7
cestodes 1 | 0.3
Feb. 1982 Ase-ET-030(F) Fasciola hepatica 1 0.3
fise-ET-038(F) Paramphistomum spn, 1128 37G6.0
See~ET~040(M) Trichostrongylus spp, 15 5.0
Trichuris spp. 136 45,3
Oesophagostomum spn, 13 4,3
cestode 1 0.3




TABLE 8 cont'd

. S B

No, of
Crazing Tag Number ParaSitic'Genera ~Worm  Worms/
fonths - of Tracers Identified Counts Tracer

March, 1982 Ase-ET-054(M) Hemonchus spp. 20 6.7
Ase~ET-0LE(F) Ostertagia spp. 3 1.0
Ase-ETw057 (1) Irichoﬁgrongyigg spp, 33 11,
Skerjabinagia sop. 3 f._
Qesophagostomum snp, 1 0.3
Trichuris spn, 223 74.0

SRR U — e e e e e ke by e e AL TR A A oy

fpril, 1982 AsehET=05§(H)* Paramphistomum spp, 10 10.0

Ase-ET-060(F) llaemonchus spp, 15 15.0
Ase~ET-061(M)" Ostertagia spp. 16 16.0
Trichostrongylys spp. 15  15.0

Trichuris spo, 36 36.0

Nictyocaulus snp. 6 6,3

cestode 1 1.0

Hay, 1982 Ase-ET-062(F) Haemonchus sop, 36 18.0
fiseFT-054(F) Oesophagostomum spp. 4 2,0
Ase-ET-063(F)" Trichuris spo. 28 14,0

cestode ] 0.5

June 1682 Ase-ET-078(F) Haemonchus spp, 3 3.0
Rse-ET-076(F)" Trichuris spn. 3 3.0

Ase ET-077(F)

*
Ase ET-085(H)




TABRLE 8 cont'd
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Ko, of
Grazing Tag Number Parasite Genera Horm Horms/
Manths of Jracers Identified Counts Tracer
July 1982 Ase ET-080(F) Haemonchus spp, 27 13,5
Ase-ET -084(F) Trichuris spp, 5 2.5
Ase-ET-083(1)"  Dictyocaulus spp. 4 2.0
cestodes 11 5.5
Aua, 1982 Ase-Ne -007(F) Haemonchus spp. _537 20‘8
Ase-Me-44/66(F) Tricbostrongy1u§_spp. 14 3.5
Ase-Me 008(H) Ostertagia spp, r4 0,5
Ase-Ne-018(F) Trichuris spp. 102 25.5
pigigggiqlps snh, 31 7.8
cestodes 15 - 3.8
Sent, 1982 AsenNe~027(F) Paramphistomum spp, ¥ T.0
Ase-Nea045(F)* Haemonchus spp, 31 31,0
Tfiﬁﬁﬁﬁii Spp. 7 7.0
Oct. 1082 Ase -Ne-003(M) Fasciola hepatica 32 37.0
Ase-He -037(M)"
Ase-Ne-035(M)"  Haemonchus spp. 75 73.0
Trichostrongylus snp, 3 3.0
Bunostomum sop, 2 2.0
Chabertia sp, 1 1.0
0esophaqostomum sp, 1 1.0
Dictyocaulus spp. 6 6,0




TABLE 8. cont'd

No, of
Grazina Taq flumber Parasite Genera Yorm Yorms/
Fonths of Tracers Identified Counts Tracer
Mov. 1382 Ase-He 073(%) Fasciola hepatica 58 29.0
Ase- e -DO8R(H)
Paramphistomum spp. 6 3.0
Haemonchus spp, AR 55,5
Trichostrongytus spp., 12 6.0
Ostertagia sp. 1 0.5
Desophagostomum spp, 18 9.0
Trichuris sppn. 19 9.5
Dictyncaulus snp, 20 10,0
Total Mo, helminth parasites recovered 2875

*

These sheep died either during quarantine time before release,
or while on qrazing and hence they were not either examined or
used in the computation of the monthly worm frequencies,




TABLE 9,
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The Monthly Incidence. Morm Counts and Frequencjes of
the Helminth Parasites Recovered at the Post-Morten
Examinatjons of the Exnerimental Sheep (Tracers) from

the Awassa Site,

‘No. of

Grazing Tag Humber Parasite Cenera Morm Qorms/
Ponths __of Tracers dentified Counts __Tracer.
Dec, 1981  Awa-ET-013(M)  Fasciola hepatica 4 1,3

Awa-ET-014(F) R |

Auwa-ET-015() Trichuris sop. 13 4.3
Oesbphagostomgg sn, 1 0,3

cestodes 3 1.0

Jan, 1962 'AwamETwﬁfé(F) ?érambhistpmgﬂ sbp, 19 | 9.5
Awa-ET-018(F)  Haemonchus spp. 3 1.5

Trichuris spp. 17 8.5

cégtédes 1 0.5

Feb, 1982  fwa-ET-031(M)  Fasciola hepatica 2 0.7
AwawETJOSQgM) ?afémﬁ#?sibmﬁm spp. 3030 1026.7
Mwa-ET-036(F)  Haemonchus spp. : 2.7

Trichuris sop. 17 5.7

cé#fédes 2 0;7

Maréh-Iﬂéé ) nwauET¥033(Mj uégggﬁgﬁgg“gpp, 119 39,7
Avia-ET-034 (1) Ttiéﬁggj§.§pp. 14 4.7
Awa«ET~035(M) Oéﬁoﬁhaqostomum $po, 2 0.7

| cestodes.r W 5 1.7




TABLE 9, cont'd
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No, of
frazino Tag Mumber Parasite Genera Horm Yorms/
fionths of Tracers Identified Counts Tracer _
Apr. 1982 Pwa-ET-037(%) Earamphis@gmum snp. 52 17.3

Ava -ET-065 (1) Haemonchus spn, 130 43.3
Pwa-ET-066(%)  Trichuris spn, 42 14,0
Oesophagostonum sop, 5 1.7

cestodes 4 1.3

Mlay 1982 _Awa»ET«QG?(F)* Haemonchus sno, 45 45,0
Awa~ET 068 (1) Trichuris spp. 14 14.0

Awa-ET 038(F) Oesophaaostomum spp, 1 1.0

cestodes ' 6 6.0

Juné 1982 Awa~ET-091(¥) Paramphistomum spp, 22 7.3
Awa~ET-092(M4) Haemonchus spp. 93 31.0
AvavET-093(F) Ostertacia sn, 1 0.3
Trichostrongyltus sp. 1 0,3

Trichuris spp. g 3,0

Oesophiadostomum spp. 3 1.0

cestodes ] 0.3

July 1982 Awa ET-087 (1) Haemonchus sbp, 277 92.3
Awa-ET -088(F) Trichuris sop, 16 5.3
Awa-ET-039(M) Nesophaanostomum sop, 5 2.5

cestodes 2 0.3




TABLE 9,

cont'd

frazing

Tag Mumber

Parasite Genera

Yorm

e e e o

Worms/

fonths of Tracers Identified Counts Tracer
Aug. 19892 Awa-Ne- 003(F) Paramphistemum spp. 23¢9 79.7
Avia Me. 007 (#)  Haenonchus spp, 506 168.7
AvwawMe-047Z(¥) Ostertaqia spp. [ 0.3
Trichuris spn, a1 10,3
Oesophagostonum spp, 1 0.3
cestodes 3 1.0
Sept.1982 Awa-He-027 Paramphistomum spp. 7 7.0
Haemonchus sop. 139 139.0
Trichuris spp, 43 43,0
Nasonhagostomum spp, 2 2.0
cestode 1 1.0
Oct. 1982 Awa-He-N83(H) Haemonchus snp, 291 145,56
Awa-Ne-01A(#) Trichuris spp, 57 28.5
cestode 2 1.0
ov, 1982 Awa-Ne-036(F) Fasciola hepatica 2 0.7
Awa-Ne-06%5(F)
Awa--He-025(#) Haemonchus spp. 337 112.3
Ostertagia sp. 1 0.3
Bunostomum spp, 7 2.3
Trichuris spp, 66 22.0
Oesophagostomum sop. 56 18,7
cestodes 7 2.3
Total No. ¢f helminth parasites recovered 5838
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TABLE 10, The Honthly Incidence, Yorm Counts and Frequency of
the Helwinth Parasites Recovered at the Post Mortem
EFxaminations of the Experimental Sheep (Tracers) from
the Debre Berhan Site.

No. of

Grazing Taa Mumber Parasite Genera Morm Horms/

Honths of Tracers Identified Counts Tracer

Oct. 1981 DB-He-023(F) Fasciola hepatica 81 40,5
DB-He-00C(F)-

*
DB-LE-00T (i) Paramnhistomum spp. 948 474.0
Haemonchus sp, 1 0.5
Bunostomum spp., 33 16.5
Trichostrongylus snp, 4 2.0
Trichuris sop, 169 84.5
Gesophagostomun spn, 8 4.0
Chabertia sp. 1 0.5
Dictyocaulus spn, 8 4,0
Protostrongylus spp, 2 1.0
Hov. 1981 DB-RE-004(F) Fasciola hepatica 147 73.5
DR-RE-005(F)
*® .
DB-RE-0N3(M) Tichuris sop, 71 36.5
cestade T 0.5
Dec, 1981 DR-LT-N22(%) Fasciola hepatica 20 10.0
DE-ET-023(F)
*
DR-ET-021(M)  Trichuris spn, 42 21.0
Dictyocaulus srp, 9 4.5
cestodes 7 3.5




TABLE 10, cont'd

No. of

Grazing Tac Mumber Parasite Renzra Hoprm Worms/
vionths of Tracers Identified Counts Tracer
Jan. 1982 DB-ET-N24 (M) Fasciola hepatica 19 9.5
DB~ET~025(F)* |
DB-ET-026(F)  Trichuris spp. 36 18.0
Dictvocaulus snp, 1 0.5
cestode 1 0.5
Feb, 1982 DB-ET-044(F) Fasciola hepatica 3 1.5
DB-ET-045(F)
PB-ET-047(#) Trichuris spp, 70 35.0
Dictyocaulus shp. 3 1.5
cestodes 3 1.5
ffarch 1982 DB-ET-046(F) Trichuris spp. 26 13.0
DB-ET-049(1%)" Dictyocaulus sop. 2 1.0
DB-ET-043(#) - Protostrongylus su, 1 0.5
April 1982 DB-ET-06%(H) Haemonchus spp, 2 1.0
DB-ET-071(F)  Trichostrongylus sp. 1 0.5
Paramphistomum son, 151 75.5
Trichuris spn, 277 138.0
Oesophagostomum spp. 1 0.5
piétyocaulg& Spp, 12 6,0
Protostronaylus sp. 1 0.5
cestodes 7 3.5




TABLE 10, cont'd

Grazing Taa MNumber Parasite fenera Horm
Months of Tracers Tdentified Counts
Hay 1982 DB-ET-073(F) Fasciola hepatica ]
DB-ET-074(F)  Paramphistomum spp. 472
DBuET407O(N)* Ostertagia snp. 16
Trichuris spp. 79
Qictyocaglus Spp., 3
dJune 1982 DB-ET-027R(R) Paramphistomum spp. 77

DB-ET-028R(#)
DB-ET-029(F)

Haemonchus spn.

Trichuris sop,

cestodes

July 1932 DR-ET-005(F)
DB-ET 066 (1)

DB-ET-007 (F)

Paramphistomum sr
taemonchus 5o
Trichostron
Trichuris
Dictysc:

cestod

Auq.1982 DR ET-045(F)
BB-Ne-012 (i%)

DR-Me-022 (1)

Haer
Ostert;
Trichur
Dictyoc-

cestodes

Mo. of

Horms/
Tracer

0.5

236.,0

8.0
30




TABLE 10, cont'd

, No. of -
Lrazing Tao Mumber Parasite Cenera Horm Horms/
Honths of Tracers Identified Counts Tracer
Sept.1932 NR-He-0A40(F) Fasciola hepatica. 52 26,0
DB -Ne-400()
Paramphistomum sop. 147 73.5
Stronayloides spn. 3 1.5
Trichostrongylus sop, 1 0.5
Trichuris sov, 75 37.5
Dictyocaulus spp. 3 1.5
Total No, of helminth parasites recovered 3469
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TARLE 11, The Monthly Incidence, Horm Counts and Frequency of
the Helminth Parasites Recovered at the Post-Mortem
Examinations of the Experimental Sheep (Tracers)
from Debre Zeit,

| ’ Mo, of

Grazing ‘Tag Mumber Parasite Genera Horm Worms/

Honths  of Tracers Identified ~  Counts Tracer

Hov, 1961  CZ-ET-035A(F) "Haemonchus spp. 2 1.0

DZ-ET-093(F) Trichuris snn. 12 6.0

cestndes 2 1.0

Dec, 1981 DZET-Q27(F) Haemonchus spp. 26 14.5
~ Trichuris sp, 1 0.5

cestode 1 0.5

dan, 1982  DZ-ET-041(F) Haemonchus sbn. 4 2.0
DZ-ET-090(") Trichuris snp, 3 1.5

cestode 4 2.0

Feb, 1932 DZ-ET-051(1") Haemonchus spp, 10 5.0
Trichuris spp. 3 1.5

ilarch 1982 DZ-ET-058(¥) Haemonchus spp. 2 2.0
Trichuris spp, 8 8.0

Oesonhagostomum spp. 2 2.0

cestodes 2 2.0




TEBRLE 11 contid

Grazing Tag Number Parasite fenera Worm gg;mgj
fiontns of Tracers ~ Identified _Lounts  Tracsr
April 1982 DZ-ET-050(#)  Haemonchus spp, 2 2.0
DZ-ET-489(M)" Trichuris spp. 5 5.0
Oesophagostomum snp. 3 3.0
cestodes 2 2.0
May 1982 DZ-ET-08T1(})  Haemonchus spb. 10 5.0
NZ-ET-NR2(M) Trichuris spop. 3 4.5
cestodes A 1.5
June 1982  DZ-Me-023.1(M) Haemonchus spp. 18 5.0
D7-¥e-248 ,1(F) Trichuris spp, 4 1.3
DZ - -Me-0T4,1(F)
July 1982  DZ-ET-085B(I) Haemonchus spp. 14 14.0
Aug. 1982  DZ-Ne-030(F)  Haemonchus spp. 297 148.5
DZ-He-074 (1) Trichuris spn, 2 1.0
Desophagostomum spn, 19 44 .5
Ostertagia su. 1 0.5
Trichostronaylus sop, 2 0.5
Nematodirus sp, 1 0.5
Paramphistomum sp. 1 0.5
cestodes 3 1.5




TABLE 11, cont'd

N

Grazing Tag Humber Parasité fenera Woria Sg;mgj
Months of Tracers Identified Counts Tracer
Sept, 1982 DZ-He-023(M)  Haemonchus spp. 1338 669,0
f DZ-Ne-031(F)  Trichuris spp, 3 1.5
Oesophagostomum spp, 307 153.5
Ostertagia sppn, 148 74,0
Trichostrongylus spp. 31 6.5
Unidentified nematode 3 1.3
cestodes 12 6.0
Oct. 1982  DZ-MNe-044(M)  Haemonchus spp. 352 117,38
 DZ:Ne-0€0(M)  Trichuris spp, 13 4.3
DZ-Ne-08/69(M) cestodes 6 2.0
Oesophagastomum spp. 325 108.3
Ostertagia spv, 97 32.0
Trichostrongylus spp. 18 6.0
Paramphistonum $pp, 30 10,0
Total tlo, of helminth parasites recovered 3233

i e o




TABLE 12. tHelminths Recovered at Post-lortam Examinations of
the Control Sheep at the Four Study Sites,

(a) Afsella Area.

— o p—— e e

He?hinths recoverad and jdentified

- —— - R

Tag Humber of
Control Sheep

Trematodes Nematodes : Cestodes

ﬁseuﬁTuOOT(ﬁ)I Paramphistomum spn(3) Trichuris sopp.(7) -

ﬂseuET-OOZ(F)I Paramchistomum spp(2) Trichuris sop.(5) .

fse-ET-060(F) 1! . . .

Ase-ET-075(H) T - . Un;qegtin
1e
It

Ase-Ne - -045(F) - - -

I Control 1 Sheep
IT Control II Sheep
ITT Contrel IIT Sheep

( ) The Tigures in the brackets indicate the number
of worms recovered,




t) Awassa Area,

——— o S

Helminths recovered and identified

Tag number of
control sheen

Trematodes Nematodes Cestodes
Ava-ET<016 (F) |
Ava~ET-017(1)1  Paramphistomum spp(12) Trichuris spp(20) )
Rwa~ET-020(t) '] . . -
Ava-ET-086 (F) 1] - Trichuris spp(2) .
Oesophagostomum sn(1) -
Awa-ET-090 (1) 11! 5 . .
Awa-Ne-022 (F) . . )
Awa-te-013(F) 117 . -

Awawﬂe~007(F)III Paramphistowun spp(7) - -

Awa -Ne-031 (1) 111 - Trichuris spp(5) Unidenti-
I fied(2)

— S —
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{(c) Debre Berhan area,

B g

Taq number of Helminths recovered ang identified

control sheep ¥rematodes " Mematodes Cestd&es
NR-RE-001 (F) ; . .
DB-RE-002()1  F, hepatica Trichuris sp (1) -
DB»LEaOO3(F)II . Trichuris spp(15) -
i‘iﬂnETuOM(F)III - Trichostronaylus sp

(1) -
DB-ET-094 (F) 11! . . ) -
PE-ET-025(F) 1! . - . -
DB-ET-098(F) 111 - . Unidentified(1)

(d) Debre Zeit area.

P, . —_ - e

Helminths recovered and identified

Taa number of

- o

control sheepn frematodes Mematodes Cestodes
DZ-ET-088 (M) 1 ; Trichuris sp (1) -
07-ET-028(F) 11 . - -
DZ-ET-042 () 111 - Trichuris spp(3) .
D7-ET-053(F) 1! . Trichuris spp(2) -

0Z-ET-056(F) 1T
DZ-ET-0006(F) L] N ) .

i

=
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TABLE 13. Check List and Regional

Distribution of the

Helminth Parasites of Sheen in Ethiopia (excernts

from Graber, 1975hb).

———

Helminths

Place of Collection
(Administrative Regions),

Trematodes
Fasciola hepatica Linnaeus, 1753

-

Fasciola giaantica Cobbald, 1856

Paramphistomum cervi Schrank, 17350

Paramphistomum nicrobothrium
\' Fischoeder, 1901

Paramphistomum sukari Railliet and

Herry, 1909

Schistosoma bovis Sonsino, 1876,

Cestodes

Echinococcus polymorphus Batsch,
L1 oceus
1676

*
ffoniezia expansa Rudolphi, 1810,

& " Iy *
Moniezia benedeni Moniez, 1878

Avitellina centripunctata Rivolta,

A

1874,

Stilesia globinunctata Rivoelta,
1874,

Stilesia hepatica Molffhugel,
EAAELE AL LA 2]
1903 ,
Cysticercus ovis Cobbald, 1369,
-Cysticercus genuico1lis Rudolphi,
1810 ,

throughout Ethiopia
Shoa

Shoa
throuchout Ethiopia
Harrar, 4Yollo,

Tiarai, Yollo, Shoa, Sidamo,
Gemu Gofa, Sojjam.

throughout Ethiopia
throughout Ethiopia

throughout Ethiopia
throughout Ethiopia
Gemu fGofa, Shoa,

Shoa
Harrar

throughout Ethiopia

et e e o 4 —— oy 2
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cont'd

b

Helminths

ik FA e B oA

Place of Collection

PO

Conenurus cerebralis Claphamm

and_Peters 1647,

Taenia multicens Laske, 1780,

Nematodes

Strongyloides papillosus Yeld, 1858

. *
Truhuris ovis Abildaaard. 1795

Bunostomum trigenocephalum Rudolphi,
LA SIS LU
1808

Oesophagostomum columbianum Curtice,
- "
1808

Oesophagostomun renulosum Rudolphi,
1803 '

Chabertia ovina Railliet and Herry,
1909

Dstertagia circumcineta Stadelmann,
1894

. %
Haemonchus ¢ontortus Radclphi, 1303

Protostrongylus refescens Leuhart,
186%

Dictyocaulus filaria Rudoliphi,1809"

Mullerius capillaris Muller, 1889

Skerj~binema spp. HYereschlchaain,
1926

Gongylonema pulchrun Molin, 1357

Ostertagia elongata Rhoetti, 1943

Trichostrongylus colubriformis Riles,

%3
1682

{Administrative Regions)

- e

Shoa

ungpecified

throughout Ethiopia

Sidamo, Shoa, Harrar, Hollo,
Bale, Gemu Cofa,

Sidamo, Shoa
throuaghout Ethiopia
Shoa

Shoa

Kaffa, Shoa

throughout Ethiopia

Harrar,

throushout Ethiopia
Pale ‘

Shoa
Shoa
unspecified

Sidamo
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TABLE 14, Meteorolouical Data of the Asella Sitg* for the $tudy
Period.

Source: HMational Meteorological Services, Addis Ababa,

(Asella - alt.: 2450m, Lat. W.: 07 ‘52" Long.E,: 39°08¢)

N Ly - —

Monthly Rainfall Mean Daily Adr Tenmp,

Honths (mm) ¢

e : , s e
December, 1981 . 15,1
January, 1982 28,0 15,7
February " 84,0 16.8
flarch . 23.0 16.7
April g 95,0 | 17.8
Hay ! 107.0 18,5
June v 71.0 18.0
Tuly " 133,0 16.4
fugust " 152.0 15.6
Sebtember " 47.0 15.5
Octaber " 48,0 -
Movember  © - -

A e e et ¢ e e e T A L8 LR o e e i

The meteorological data for this site wers recorded at
Kulumsa, Lat. MNo.: 08° 08'; Long, E.: 22%8'; about eight
kilometres away from fsella.




TABLE 15. HMeteorological Data of the Awassa Site for the
Study Period.

Source: Mational Meteorological Services, Addis Ababa,

(Awassa ~ alt.: 1680m, Lat. N.: 07930', Long. E.:38°29')

Monthiyrﬁainfa11 Mean-Daily Air Relative

Honthé mm . Temperature ®C Humidity %
December, 198} = 18.4 , -
January, 1982 49.6 19.8 60.0
February " 59,2 20,6 59.0
March " 62.6 20.8 59.0
April v 92.1 20.3 73.0
flay " 70.8 17.2 12,0
June 8 121.1 19.5 74.0
July " 166.3 18.6 78.0

- August " 117.1 18,9 78.0
Sentember 72.7 19.3 76.0
BDctober . 95.9 18,6 73.0

November " 4.4 18.9 61.0
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TABLE 16. Hetgorological Data of the Debre Berhan Site for
the Study Period,

Source: ILCA, Addis Ababa.
(Debre Berhan - alt.: 2780m, Lat. #.; 9%31, Long. E.;

39%28")
P e e T = TR £ s
Monthly Rainfall  iean Daily Air Relative
Hanths fm . Temperature O¢ Humidity %
Octaber, 1981 24.3 1.0 59.0
Navembey - 10,0 51,0
bacember * 2.0 11.0 44.0
January, 1982 34.0 ia.o 69,0
February " 29.0 13.0 75.0
March 35.0 14.0 51,0
April " 61,0 14.0 66.0
Hay “ 57.0 14,0 52.0
Jusie " 14,0 14,0 53.0
July L 233,0 14,0 77.0
Aqgust h 401.0 13,0 87.0

September " 81.0 12.0 82.0
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TABLE 17. Heteorological Data of the Dehre Zeit Site for the
Study Period.

Source: Debr¥zZeit Junior College of Agrieculture and
Research Center,

{Debre Zeit - alt.: 1850, Lat.N: 08%44', Long.E: 38°58")

e + v - LA O o o e o v

Monthly Rainfall tlean Daily Air  Relative

tonths ., Temperature °C  Humidity %
Hovember, 1981 - 16,1 49,0
December " 3.3 15.9 73.0
January, 1982 17.8 17.8 54,0
February . 60.5 19,4 59.0
Harch " 51.0 19.9 52.0
April " 31.0 20,0 58.0
Hay n . 20.4 49.0
June " 84.0 19:4 55.0
July " 121.3 18.6 70.0
August " 157 .1 17.7 | 75.0
September " ‘ 72.9 18,2 ' 71.0

October ! 121.9 16.4 62.0




