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ABZTRACT 

Ethiopia. situated in the Ilorn of Africa. shows wide 

variation in topography climate and land use distribution. 

It has a high population of livestock. 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 suggest 

appropriate measures amongst which parasitic diseases are 

given 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 provide baseline information. 

Thus, the local occurrence of the Helminth of the genera 

of I~asci~~, Paramphistomum, ~unostomllm., Chahert.ia, Dictyo­

c~.I:'.!.us, l1aemon<:hus, Nematodiru~, Oesophagostomu lll , Ostert~ia_, 

Protostrono.yl ... I:''>. Trichostr<?..r:!.9ylus, T-,=-ichuris. SkrjaJ:,inagia., 

?~rongyloid ... ~ and some unidentified nematodes and cestodes 

has been established in the four selected study sites. The 

relative frequency and temporal patterns of these parasites 

ha~e also been studied. The results clearly show the bearing 

of various meteorological factors, particularly moisture, have 

on the seasonal incidence of the helminths infecting sheep. 

Based on the findin9s SOMe recommendations have been 

suggested. 

, . 
V \ I 
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1, H!TRODllCTIOtl 

Situated between annroxirately 3° and l~o Horth latitude 

and 13° and ~~o East longittlde, Ethiopia covers an area of about 

1,221,<:00 squar:} kilometers U'('!sfin '''- :'aY'iam 1972), The 

nltitude of the land ranges fro~ renions below sea level at the 

Kohar Sink (120 metres) in the Oanakil 0enression to the highest 

mountain Deak of the Ras Oeshen with an altitude of 4.550 metres 

(Ethiopian Papr,;n" Agency,. 1(81). The climate is 'lenerally 

classified as sub tropical vlith modifications influenced by the 

variation in altitude (~raber> 1975a). The land use distribu 

tion of Ethiopia comprises 60.8% a0ricultural land' 14.1% barren 

land 9.9% water and water courses; land 7.2% forests onen wood 

land and bush (Mesfin !i. ~ariam. 1959, Ethiopian ~!anring Agency 

19'31). Out of the 841,100 squi'lre kilometers of a,)ricultural 

land, 5~,2% of the area is covered by pasture (Mesfin ~, Mariam, 

1969) which is inhabited by livestock. 

Accordinn to the Ethiopian Ilanrin~ ~nency (1981) Ethiopia 

has 29 million cattle, 24 million sheep and lR million goats, 

Sheeo and their !lroducts are the major small ~eriodic sources 

of incoMe for the rural comMunities (ILCA, 1977- Goll and Scott, 

1978). The bulk of the local ~utton and carpet-wool trade of 

Ethiopia is derived from small fat tailed sheep. which commonly 

9raze on extensive narts of the Central and Southern Ilighlands 

(Scott and roll .. 1977). Out of the total Eieat oroduced 5.4% 

is mutton and out of the total hides and skins 38,4% are sheep's 

skins (Central Statistics Office. 1~74), Livestock in Ethiopia 
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represent a national asset estimRted at 2 billion Birr (Ninistry 

of Aqriculture. 1972). The data vividly shows the various uses 

and the immense potentials in sheeD and other domestic ani~als 

that Ethiooia has {~ebre~iros Aseoede. 19B1}. 

Although Ethiopia has one of the hi~hest livestock popula, 

tions in Africa (!Jelnrer 1970- Solomon H. Mariam 1975), little 

has been done to iMProve the oroductivity and health status of 

the animals (?erihun Eshetu, 10g2). Among the major problems 

hindering full exploitation of these resources are animal diseases 

and the poor traditional management systems of domestic animals. 

Sol~mon II. I!ariam (1075) stated that Ethionians are still folbw· 

in~ the aae-old methods of raising livestock, and most of the 

major animal diseases are prevalent in the country. 

Losses caused by various factors are repeatedly reported 

to be high and nres~ntation of a precise account in difficult 

(Cebrekiros Asegcde, 1991). One of the major disease factors 

causinn substantial losses are parasites. The losses incured 

due to parasites cah be cataporized as direct and indirect losses 

(Beller. 1977). Direct losses are due to acute illness and death, 

premature slaughter (~ith consequent shortenin~ of nroductive 

life) and rejection at meat insnection of the entire carcass or 

parts of it. Of greater importance are the indirect losses due 

to dimunition of the potential nroductivtty of livestock. Losses 

of the latter type, which are due to subclinical parasitic castro 

enteritis have been either undia~nosed or ignored: or the measures 
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required tc prevent tilGSe losses hove been considered uneconomic 

and impracti cal (8i"unsdon 1 %8' Sauvage, G,t ~]_.". 19H). 1\110nily 

(1976) also asserted that subclinical cases cannot be over 

emphasized in terms of their detrimental effects on productivity 

and fecundity. The economic wastage throuah lotI wei gilt gain 

was estimated to be 2,500 tons of meat on an annual slaughter 

of seven million sheeD (r1inistry of Aariculture, 1972). 

Therefore, as a prerequisite for the control of losses, 

and the promotion of higher productivity in livestock, the neces 

sity of a nation-wide survey of Ii VB stock diseases is a must, 

amona which the subject of parasitic diseases stands at the fore­

front. In this resnect some of the work conducted include' 

Rergeon (196R); Royal Veterinary Colle0e Ethiopian Research Team, 

RVCEr.r (1971) r"inistry of A!]riculture (1~7?)' Graber (1973a, 

1971b, 1!l73c)' Graber (1975a, 197Gb): Solomon H. flariam (1975); 

Gaber (1976): Fesseha Gebreab and ~ebrenegus Tesfamariam (1977)­

Scott and roll (1977)' Goll and Scott (1~7R)~ Graber. nelaveney 

and Gehrenegus Tesfamaria" (1978)- Rahru Gemechu and Ephrem ~amo 

(1979)' Solomon H. l!ariam (1979): Bekel!' "amo (19RO); and 

Gebrekiros Asenede (1 nSl). 

An investigation of the seasonal incidence of helminthiasis 

in selected sites in various ecological zones would provide 

essential information and ~Iould be invaluable for the formulation 

of local strate~lic control pro'1rar1s (UnilP/F,I\(l, 1973). Hitll this 

understandinQ a one-year investiqation has been carried out at 
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Awassa. Debre 7~it, and nebre Rerhan. The main ohjec~ 

the study in these sites were to: 

determine the local occurrence of ovine helminths 

correlate the ~8rasitic nanoram3 ~'ith the Ilionomics 
of each study site and thus determine the factors that 
influence the variation in parasitic D09ulations. 

determine the peak Deriod of parasitic incidence. so 
as to make possible recommendations on the strategic 
control of ovine helminthiasis. 



2. LITERATIJRF REVI[N 

2,1 General J\ccnunts 

rarasitic life cycles show 0 tremenrlous ronee of varia-

tion in their dearee of dependence on the external environ 

ment{Thomas 1~74). Ilhenever developmant of the infective 

stapes of such parasites OCCllr outside the body of the host. 

the physical factors in the environment are important in 

determinin~ their survival and hence SIICCe!S in infectinp 

the host (Thomas, 1974). Sone of these environmental factors 

are constant and some are variable from year to year in 

an~1 /Jiven area (011erenshal'.' ann ROHlands, 1 "5:i) , 

Factors which are constant fro~ year to year cannot 

be responsihle for annual variations in the incidence of 

parasitic infestations. The relatively constant factors 

are observed in cases of geolOGical formations topooraphy 

of the land and the field drainage systems (Cordon. 1957), 

In the 0eol00ical formation some soils may be more retentive 

to water (clay soil) than others the tonogranhy may hinder 

or facilitate natural drainaae while the field drainage 

could be comprehensive or non 8xistent (Gordon, 1957), The 

existence of such constant environmental factors in a Darti· 

Gular area. therefore, cannot be responsible for the annual 

variation in the incidence of the disease (Ollerenshaw and 

Rowlands, 195 Q · Nilson 1974), 



Tlw C;,?v(,lorl llent ;)ro'nnation iJl1(1 'infectivity of parn, 

,; ';,'"sites,:thereforG;depends on the variab1efactors (011eren," 

shaw and f'o",lal'ds 1%'" n.ol~as; 10 7'1). These variable 

factors are 1ar0ely climate and it 1s this dependence of 

the parasites on the climatic conditiDns which ulti~ately 

governs the varyinn annual incidenc~ of disease (Cordon, 

1'157' [1llerensha~l and nOI.,llanos, ]f:r,,~: Levine, 1%3: Roray 

1967, 01lerenshaw and Smith 19S n . Anderson, Levine and 

fl t 1"70' c 't' lc)f1?) )oa Plan.. , "ml <l, ' '., • 

The veteorolo"ical factors of lmnortance in the in-

c1dence of helminthic diseases eRn largely be cateqorlzed 

to be v!eather and climate. Weather is a composite of 

atmospheric conditions te~perature baronetric pressure, 

nrecipitation, humidity, ~ind direction. and velocity, sun·, 

light, cloud cover, an~ so forth at a narticlilar time 

(Levine. 196J), fIe defined climate simply as the sum of 

weather conditions over a lonGer nerind in a particular 

place. Parasitoloaical1y, climate inflilences the overall 

distribution of species and determines the general epidemio' 

10nical pattern, while weather influences the timing of 

specific events within a season and the ma~nitude of disease 

risk (Thomas, 1(174). Levine (10:;3) summarized this by 

stating that climate establishes the nenera1 situation' 

weather determines the specific ones, 

It i~ im~ortant to recognize that the level of the 

parasite population is determined by the interaction between 



t!10 hiflh r~nr0~L!ctive pctertia1 of t~~ ~arasite and the 

aV8il~hl~ li~i~inn fBctorq (~ainly ~qt~crolonical) in t~e 

envirnn9snt 9 ·"0rr·~11~' t!18se li0~itinrl fact0rs ~nintain 

a hi~h environwental nreS~llre on the parasite. hiah Mortality 

enSlJ2S and thp ryo0ulatinrl is maintain~d i~ cl~eck. Epizootics 

arise. t~ey concluded ./hore there is 3 relaxation in the 

variable environ~ental nressure' there is an i~m~diate 

res"onse from the ~arasite re5ultin~ in a ~onulation exolo, 

sion. 

The develor~ent ~nrl survival of the interme~iate stRqes 

of the belrninth narasites on pasture is clearly denen~ent 

on the existence of favorable nhysical condition in the 

~icroclim8te at the soil surface (U~Dr/rr0 1973). The 

recoqnition of these season~l p~tterns 1nd their regillation 

hy cli~ftte and other factors are examples of the ecolonic 

apnroilch to the nroblqr's of rliseas(e c(lntrDl ((.',ordon, 1 957). 

!~ view of this, consid0rable ~r(loress has been made durin" 

recent years in the ~evelo~nent of systens of forecastinn 

the likely incidence of certain animal diseases from the 

'lrevailin(1 I'sather c('nditions (ljf,llW/f'!\(l, IQ3). This hilS 

"r(lved to be a significant warnin~ systeM for farmers 

(Ollerenshaw, and Rowlan!!s. 1959) by orovidina advance warn 

ina of iMDenctina disease Rnd thus allowinn for the nromnt 

im"lementation of the anpronriate control measures (U~Dr/ 

FAe, 1(73). It renners the most useful k10t/led n e in fore· 

castinn disease incidence, or pinnointin~ critical aSDBcts 



of di sease '_~t'0cess~s !,.fhi ch der'land fur'thor exnerinental 

.fork (Ollerens~a'" an~ Smith 19~5). ThR ~eva10rment of 

SIIch a forecastin n system r~quires the detailed monitorinn 

of disease levels ov,r lonr reriods an~ the correlation 

of these results with the macroclimatic data for the area 

under studv (UNDP/FAO ln7~1. 

Concludinn with ~ lennth~ quotation frOM the joint 

IJr:np/~!o (1"73) re~ort 

... it is rro 0 osed therefore, to monitor the 
sea~onRl i~cidence o~ ~c181nthiasis at various 
locntions sn that the ')ractiea1 an~lication of a 
forecastinn s!'ster'1 Play be fully investi~at(d. 'lhere 
f~cilities allow it is "rorosed that small groups 
of control sheen and "oats be sRt-,stocked at Anri, 
cultural ~esear~h Stations. and elsewhere as r~ 
qui red and that the concllrrent level of infections 
he monitored hy regular sample autoosie! and q!lanti 
tation of different srecies 0$ h!lminths present 
each season. Such investigations would ~rovide 
information as to the seasona'! orevalel1ce of variol1s 
hel~inth snecies and enable Gor~elations to be made 
with 'lener~l ~eather conditions and the com9utation 
of the ~ost anDrorrtate forms Of disease control. 

2.2 The ('e f i~'1 i !l.v.~~ HSl2..~ ').!!.~p _ (I)!:,j~ a rl es). 

Sheen are meMhers of tile fa~ily ?ovidae in the order 

of ~rtiodactyla the even toerl, hoofed mammals (Terrill. 

1(71). 

About one billion sheep exist over most of the land 

areas of the i'Jorld (Terrill. l()'1l' Owen 19Hi). They are 

most heavily concentrated in the ~armer parts of the temper­

ate zones and are fO'lnd in "reater numb(ers in the southern 

hemisphere in fustrRli~. ~ew Zealand. and South America 

(Terrill. 1~"71). In Fthio;>ia, tv!O major ecolo"ical natterns 
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can he i~enti9ierl .,ith rcsnect to the 1istribution of sheen 

( f' t I,) " ') I" 'I ") " , " .' " n 11 " ~ ~ n - " 1 ') n 1 \ '." "r' U , -' '."l',.' ,_ ", 1'""" ':: I ... ,j'") .-" i) ; I TI12 hi,:hlands which 

raceive ~ore thall 700 Mm. o~ rain 9all Del' year, are the 

areas where ~~Z of the rlJral ~npul~tion lives and where 

7S% of ~he total sheep are kent. lhe lowlands that reeeive 

belo,' 70n mm. of rainfall annually. are inhabite~ by only 

!1% of the rural pOt'Illation \'Iho keer the remaining :}5% shec~. 

Ethiopians still follow the age old traditional anlnal 

husf);IIHlry :>lcthods (501(101on II. 'lal"iil'n, F:75). 1'odern animal 

hllsbandry techniques nre not yet ririely introdtlced in the 

country (Ethiopian r'apning tnency 1 IJRI , 
•• J I Under traditional 

husbandry syste~ sMall ruminants are (lenerally kept in small 

household flocks of less than ten animals of varyinn ages 

OLCA.;197~a). Such s'~all stock f1rmin1 is wholly deDenciant 

on nat'.Iral nrazin'i (Steynberr: an'\ flofmevr 1(69) except 

in cases \'.'here the feed for the sheet) includes the pranara 

tion and feeding of the household refuse (ILeA, 1979b). 

Accordinn to Rergeon (1963) and Graber (1978) sheep 

suffer parasitic infestations more t~an other livestock. 

rartly. they suffer heavier infestations because sheen 

graze succulent grasses which nrovide a favourable environ 

ment for the develo~ment and survival of wor~ larvae (ILeA, 

197~b). For instance sheep are the ~niMals most prone 

to suffer from the acute form of fascioliasis. as they are 

most likely to 'lraze in small habitats (Taylor. 19~4). 
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2,3 The l:e1minth Parasites df Sheen in Ethiopia 

0-' 

._-_ .. _'_ .. 
~raber(107Gb) has rrodueed a coneine ch!ck list of the 

helminth parasites of domestic and wild animals of Ethiopia. 

From this latest available list the parasites of sheep and 

their occurrence by administrative region have been extract 

ed and presented in the J\ppendix (Table 13). Rekele flamo 

0980). working on 500 sheep samples collected from the Addis 

Ababa Abattoir, has cO!lfirmed the nresence of these para 

sites in the country, However. be was unable to attribute 

the origin of these parasites to specific localities. 

Gebrekiros !\'segede (1981) rerformed a sllrvey usinq [larasite 

free tracer she~n in the A~assa (Sidamo) area for six months 

(June - Hovember. 1979) and confirmed the ,resence of the 

parasites marked ~ith an asterisk (Table 13) in that repion 

fie has also added to the 1 ist by col1ectin(l !.!:.ic~92..tro21S'yl!:!.s 

colubrifor~is from sheer in the Awassa area. 

In this study the major Darasites of discussion are 

Fasciola heoatica and some nematodes. The major emnhasis .--- . ..-. .. _-'-- .--
is placed on these parasites since they are the most damag­

inn to their hosts in te~AS of lost productil,ity and reduced 

fecundity. ~o attempt was made to identify the cestodes 

encountered in this study. Thus. these worms are not mention 

ed in the literature review. 

, 2.3.1. The Bionomics of.Fascioliasis (Trematoda) 

The fi rst. promi'lfent study on the temnoral patterns y 

of fascioliasis vas conducted in England by Ollerenshaw in 
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1965). Ilith r80eated ex~eri~entatlon and observations 

~owcliffe and 011erensha~ (1960) found that the critical 

temDerature of ~.GoC ~ n.S was necessary for the faeces 

free fluk a enqs to hatch nroducin0 ~iracidia. There is no 

hatchinn of the fluke eon no develo~ment'of the parasite 

in the snail nor even emernence of cercariae from the snail 

at temneratures Ilslow loDe (Taylor_ 1964- Soulsby 1965-

Ollerenshaw. ln~6~ 1971 I. 

Once ~ithin the snail. the ~eyalorment of the miracidia 

in this intermediate host is as Much affecte~ by temperature 

an~ moisture as the ery0s. both in the laboratory and under 

field conditions. In the lahorator:' jevelorment in snai1s 

attains its maximum at 2noc in six weeks (42 days), while 

in out~OQr observations the time ranges from ~? to 292 days 

(Taylor lr;!_i/f). 

Finallv. what re~ains to be mentioned is the longevity 

of 11etacercar-iae on (Jastl/re. In this context it suffices 

to state that metacercariae may survive for more than one 

year on Ilastur'l (~ou1sby. 1%!i), 

Subsequent stUdies in the te~gerate re0ions of the 

north~rn hemisphere have been carried out by Ollerenshaw and 

Rp\·!lands (1%':\): Ro\"cliffe and Ol1erensha~J (1960): Kend,111 

(1%6)' 011erenshal'! (1%(,): ~oss ant! Todd (1956): !)ver and 

Jansen (F:-;,,) Poss (l:nO) , Ross and ("'orr>hy (1970)' Olleren­

s h a VI (l'.' 71 ) - f·; i 'lIs 0 n (1 f) 7 4 ). He 11 e (1'.174) - Nil $ son (1 9742 

flol teni liS (1:'74)- Shilka and liilnse" (1 'n:~) - and others. From 



,. I 3 ~ 

the infnr~atinn available. the ryeneral seasonal ~attern of 

tile tjisense in these re~ions tlas lleen condensed and present 

erl in Fi <:lure 

Some major deviations have been ohserved to this general 

nattern of the epidemiolopy of fascioliasis in these temner­

ate renions. 

In the far northern ~arts of Eurore'(lceland and Morth· 

ern Nor~ay), where in s~ite of the nresence of the inter­

med i ate S oa i1 hos t (~" t !_~n~~I,la) and the i Plporta ti on of 

infected sheep. the disease does not occur (Ollerenshaw, 

1971). This is simnly due to the fact that the overaoe 

temperatures just exceed looe ~uring ,July and AUgllst only. 

this beinn qrossly insufficient to allo~ complotion of the 

life·cycle (Ollerenshaw. 1971). 

South of this renion (Horthern SCDtland Southern Morwa~ 

and at reoions with hi9h altitudes) summers are cooler and 

shorter, so that the life cycle cannot be cOMoleted in one 

seilson ((111 erensha~l> 1971). On the other hand .. in parts of 

southern ~urope (Portu0al). althou~h temperatures permit 

development of the parasite throu~h most of the year, mois· 

ture conditions are nenerally unfavourable for development 

(Ollerenshaw. 1065). The rastures in these different 

countries become almost, if not comnletely sterilized by 

the cold. in the one instance and by dryness in the other 

(Taylor. 1%4). 
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In Ethiopia East Africa. in a study conducted on the 

eoidemicloqy and anthelmintics control of ovine fascio~ 

liasis at the Debre Berhan Ek~erimental Sheeo Farm (lat. 

lOoN, long 390E with an altitude of 290n metres) from 1973 

to 1075 Scott and ~oll (1977) have shown that the disease 

starts to appear in sheep in July. continuinD up to January 

and February of the fol10winq year. This is preceeded by 

the wet months occuring from !larch to October. The peak 

infection month was found to be November. 

In northern Nigeria. Nest Africa, the climate is general 

ly characterized by a rainy season from Play to October and 

dry season from November to Apri 1 (5chi 11 born van Veen, 1979). 

In the study of ovine and bovine fascioliasis in this 

area, mainly caused by fasci..£.1~9iga~~~c_a. Schillborn van 

Veen (1980a) has observed that the majority of infections 

acquired by the snails was durin~ the wet season and the 

beginning of the dry season. Sheddinq of cercariae mainly 

occured during the middle of the dry season. as the infec' 

tion rate in the snails was (!eclining (Schillborn van Veen, 

1990b). Most cases of acute fascioliasis in sheep were 

observed durin(1 the end of the dry season - /l.pril, Nay and 

June. However timing may vary in northern Nigeria depend-

ing on the length of the rainy season and on the 9razing 

habits of the animals (Schillhorn van Veen, 1 980a ) . 

In 1-'a 1 a\'li • Southern Afr·i ca , there are two main seasons; 

the dry season from f~ay to October and the wet season from 
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Diagramatic Representation of the 

Epidemiology of Ovine Fascioliasis 

(F.ascio1a hepatica) in Great Britain 

(from Sou1sby, 1965 as adopted from 

011erenshaw, 1959). 

1. Eggs Deposited 

2. f,liracidia Liberated 

3 • Snails Infected 

4. Snail Population 

5 • Cercariae Shed from Present Year's 

Infection (lO°C) 

6 . Acute Disease 

7 . Chronic Disease 

8. Cerca ri ae Shed from Previous Year's 

Infection 

9. Disease from Previous Year's Infection 
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November to April with temperature ranging from 14°C to 

290 C. (Encyclopedia Rritanica, 1964). 11zembe and Chaudhry 

(19Bl) working in ~alawi. found that from April to July 

the snails were infected ~Iith miracidia from F,.a~.<:!ola eggs 

dropped in the faeces of diseased cattle during the previous 

months, The parasites thnt passed through their develop·· 

ment within the snail were finally released as the infective 

cercarial stage between July and October (Mzembe and Chaud·· 

hry, 19B1) 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 (1lzembe and 

Chaudhry, 19(1). 

The situation in the tropics thus differs from that 

found in the temperate regio~s. by havinp 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 limiting factor is moisture, 

rather than low temperature, which is restricted to the 

few months of the rainy season. During these months, where 

the regularly occuring high temperatures are coupled with 

adequate precipitation, epidemics of fascioliasis follow. 

It is, therefore, diffi cult and dangerous to extra po 1 ate 

the results obtained in one country to the conditions pertain-
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ing in another (Soulsby, 1%3: 19(5), let alone adapting 

the control measures recommended in temperature regions to 

the tropics. 

Therefore, in any area where the epidemiology of the 

disease is imperfectly known it should be possi'ble to deter­

mine the probable course of the life"cycle of f.~sc2.o_I_a_ spp. 

from an examination of temperature, moisture and other meteo­

rological factors (Ollerenshaw, 1971). Since weather is the 

most important variable 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 t'leather as 'lJell (Ollerenshaw, 1971). 

2.3.1.1 TI~_~aJJ_ Intermediate f~osts" (~y~a. spp.) 

The occurrence of fascioliasis is dependent on the 

presence of biotopes suitable for the parasite and is as 

such associated with specific ecological niches (Schillborn 

van Veen, 1980a). One of such necessities is 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 climate and variation 

in snail populations (Ross and Morphy. 1970). 

It is now well established by numerous workers that the 

liver flilke is transmitted by molluscs belonging to the 

fami ly Lymnaei dae. r:asci~l~ ~ep~!.!_ca is transl'1i tted by 

Lymnaea truncatula, or by snails which are not readily dis 
. -~"""""' .. ~.-.- .-"~-.---,-. 
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tinguishable from it, either on mor~hological grounds or 

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

Similarly, yasc~o1a. 9iga_nJ:...i_c_a_ is tl'ansmitted by snails be­

longin!") to the single superspecies !)Imnaea.a,u_r.~~_lll .. (\!.i.a. I'lhile 

in Africa, the recognized vector is I .. natalensis (Taylor, 

1964). 

The distribution and population density of the inter·, 

mediate host is determined largely by moisture conditions 

(Ollerensha\~. 1971), unless actually frozen (Taylor, 1964). 

The main habitats of the snails are badly drained fields, 

shallow drainage ditches and wet areas around springs and 

streams (Ollerenshaw, 1971). He further stated that such 

areas tend to be more common on clay rather than on sandy 

soils, over impervious rather than on porous rocks, where 

the topography hinders natural drainage and where man-made 

drainage is inadequate. 

The snail hosts present in tropical Africa are more 

aquatic than ~. truncatul~ (Ollerenshaw. 1966). In West 

Africa, according Schillborn van Veen, 1980a, 1980b), the 

only intermediate host identified so far is the aquatic 

snail_Lym~~ea natalensi,?. The first generation of these 

snails acquire infection during the beginning of the rainy 

season - ~aYI June. The majority of infections are acquired 

by th6 snails during the wet season - May to October - and 

the beginning of the dry season. The same worker also stated 

that shedding of cercariae then mainly occurs during the 
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middle of the dry season as the infection rate in the snails 

is declining. Young snails developing during the other 

times of the year in the northern Nigerian savanna did not 

show high infection rates. This is probably associated 

with the scarcity and turbidity of the water, and with a 

diminished faecal contamination, as most dung pads dry 

rapidly during the dry season. 

In southern Africa, the ecology of the snails was 

studied at five different habitats spread throughout fjalawi 

1Mzembe and Chaudhry. 1979). According to these workers, 

the population of l::. n~al er~sj s. shol.'led 1 arge fl uctuations 

during the year. They found that due to lack of suitable 

vegetation, callsed by the flooding and rapid movement of 

water during the rainy season - November to March- there 

was a rapid decline in snail number at this time. In April 

and flay, when water movement slowed and allowed the growth 

of suitable vegetation, the snail popUlation began to 

increase a~ain. The cold weather of June and July caused 

a temporary drop but from mid-July, when the t~mperature 

had be~an to rise, through to October the number of snails 

increased, reaching a maximum in August. 

In Ethiopia, the presence of both ~ym~ tr~_1:ula 
, 

and L. !Jatalensi,s has been reported (Bergeon, 1968: Graber, 

197311 and 1075a). 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. August, 

September) (Roll and Scott, 197R), Accordinn to these 

workers, eqg capsules were not seen until mid August and 

insignificant hatchinq was observed. Infected snails were 

not found in the area until approximately three weeks after 

the aopearance of L. truncntula. 

2.3.2. The Bionomics of r~ematode Parasites of Sh~~p. 

The common gastro·intestinal nematode species frequent~ 

ly cause outbreaks of parasitic disease. and are constant 

sources of economic loss (Gordon, 1963). Despite this fact, 

little informatiGn is available concerning the seasonal 

incidence of the different species of nematodes (Tose, 1968). 

Further, the ecology of the free livinR staaes is essential 

to a comprehensive understandinq of the population dynamics 

of nematode parasitism in sheep (Rardon. 1957; Donald 1968: 

Rose, 1968' Rardon. 1973: Thomas, 1974). The pasture is 

therefore, the site of deposition, development, and trans· 

mission of infection' and meteorol09ical factors affecting 

the pasture will affect the larval stage as well (Thomas, 

1974). 

The specific require~ents 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 sunlioht and desiccation (Olsen, 1974). However 
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teMperature and moisture are 0enerally recognized as to 

dominant meteorological factors in the ecology of nematode 

Darasites (Crofton and Whitlock, 1965a~ Thomas, 1974). 

Considerable research has also been conducted on eXDeri· 

mental infections with sinqle parasite species (pure infec, 

tion groups) under one set of conditions (Schwabe et ~1 ..• 

1977) as well as controlled laboratory studies of parasites 

Crofton, 1965, Crofton and Hhitlock 1%5a, 1965b' Crofton 

~,!~l_., 1%5 and others). These situations, however, bear 

little resemblance to the disease comn1exes seen in nature. 

Under natural conditions animals carry mixed infections 

vlhich vary 'in their response to particular c1imatjc condi 

tions (Thomas, 1974) which in turn vary with the geographic 

region. It follows then that mixed parasitism, particu1ary' 

1y in ruminants, represents a type of epidemioloqica11y 

complex, multivariate problem that requires attention world, 

wide (Schvlabe e_t ~_l." 1977). 

Levine (1963) was probably the first to develop an 

organized approach to this Droblem of mixed infection in a 

preliminary, methodological study. Levine argued that to 

report simply the numbers of percentages of animals infected 

with each species is unsatisfactory. He reasoned that a 

few worms of a particular species may be present in almost 

every animal without ever reaching harmful numbers' whereas 

,another parasite species might be found in fewer hosts, yet 

it miaht be abundant and economically important when present • 



To demonstrate his methodoloqy Levine (1963) employed 

thG use of !la!:~_ite pr_of_iJ_,e:;. (emphasis oriqinal), \'Ihich 

are barqraphs depictin0 the relative percentages of the 

different genera or species of nematodes infecting sheep 

and cattle raised in Urbana, Illinois BGltsvi11e, Maryland: 

Davis and Hopland, California- Experiment, Georgia and 

Central and I!orth·-east Texas, His findings are \Jiven in 

Fi~!llre 2. 

It is clear frOM the oarasite profiles that different 

species predominate in mixed qastro-intestinal parasitism 

of nematodes in different geographic areas (Sc,hwabe ~t_ ~., 

1(77). 

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 original) (Sou1sby. 1965). Among 

others Rose (196R): Swan (1970) and Gordon (1973) have 

reported the existence of such a phenomenon in H. contortus 

infection in sheep. The same has also been reported for 

Nematodi t:us batt:!.s by Levi ne (10,63) Smith and Thomas (1972). 

Lancaster and Hong (1971). while studying the Chi11ingham 

l'Ii 1 d l'lhite cattle, found that Oesoflhago~~~c:nl~01 eggs in the 

faecal samflles examined showed a similar pattern. 

The literature on nematode parasites of ruminants in 

the tropics is very scanty. From the available material it 
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Parasite Profiles of Sheen and Cattle from 

Oifferent Reqions, Percentaqes 6f Parasite 

Species or r,enera Based on Total Number of 

Stronpyloid Nematodes a 100%. 

( a) 

(b) 

(c) 

(d) 

(e) 

(f) 
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Beltsville, raryland - from sheep. 

Urbana, Illinois from sheep. 

" " " " 

Da Vi sand 
Sheep. 

Hopland, California .. from 

Exneriment Georgia from cattle. 

Central and Northern Texas - from cattle. 

~ Stron'Jyloides papi2.10sus. 

- T!ichostrongylus SPp. 

- !richostrongylus axei 
.. Bunostomum sPp . ----.. -

Chabertia S!) P • 

- TrichostrongYlll~ colubriformis ---.-_. 
- Haemonchus -- sPp. 

- ~~ria spp, 

. ~. Nematodirus spp . .. --.. --- --. 

.. Oesophagos t_~.u!!1. sPfJ • 

.. Trichuris spp . 

( after Levine, 1953 ) . 
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is inferred that, similar to the bionomics of fascioliasis 

discussed previously, the most limiting factor on the life 

cycles of nematodes in the tropics is moisture rather than 

temperature, Therefore anpropriate caution must ~e. appl ied 

when knowledge acquired in the temperate renions is used 

as reference for data collection tn the tropics. 

flart (1964). working on the bionomics of nematode 

parasites of cattle in northern Niqeria. West Africa, stated 

that there is ~enerally a marked foIl in the egg counts 

of nematodes after months of suitable climatic conditions. 

According to the author it 1s reasonable to assume that 

the infectivety of the pasture was hiuh during the wet 

seasons and to suggest that there were reductions in the 

size of the adult worm burdens after the onset of the dry 

months. Thi sis supported in the case of ':!~.Q.~c.h!:!s. spP. 

by the small number of adult worms subsequently recovered 

at J?.22t·.morten examinations carried out in December. 1962. 

The findings of Hart (1964) are shown in Figure 3. 

Bekele Mamo (lgRn). working on samples collected from 

sheep slaughtered in the Addis Ababa Abattoir, found that 

infections with helminths were encountered in all the months 

through ~hich the work was carried out October. 1979 to 

'·larch, 1980. A rise in the mean l'Iorm burden per sheep in 

January indicated the peak infection period within the given 

months. The lI'orms fl. contortus. O. colunblanll..~, I. oy_~.~, 
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The Relationship Between Nematode Eggs 

per Gram of Faeces of Cattle and Rainfall 

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

in September. 

According to Gebrekiros Asegede (19Bl). the relation 

ship between the nematode egg output of the untreated 

tracer sheep and the climate of the A~assaarea were correla-

ted in a study conducted for six months June to November, 

1979. In this study, a progressive rise in the egg output 

of- the sheep was observed in the fi rst four months (June to 

Septemher), when the mean daily temperatures' ranged behleen 

19 0 e to 20°C and the monthly rainfall ranged Detl'Jeen 50mm. 

to BOmm. The peak nematode egg output of the sheep was 

recorded in September. with a count of 6 x ln3 EPG of faeces. 

Rased on these findings he concluded that favourable condi" 

tions, including the optimum temperature of 20 0 e and monthly 

rainfall above SOmm .• for the majority of sheep nematodes, 

are attained from July to October in the Awassa area. 



3. MATERIALS AND METHODS 

3.1 Locations of_the St~dy 

The investigations were carried out .at four selected 

sites: Asella (I\rsi): A~lassa (Sidamo). Debre Berhan (Shoa) 

and Oebre Zeit (Shoa) (Fi9'4)' These sites were selected 

on the basis of variation in climatic conditions and the 

sheep population which these sites provide. The availability 

of technical materials to facilitate 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 00 0 DB' N and longitude 390 

08' E, with an altitude of 2.450 metres above sealevel. 

The tOI'/n is located on the \"estern slopes of 110unt 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 Aaency, 1981). A 

small flock is maintained under improved management for 

experimental purposes by the Arsi Rural Development Project 

(MOP) . 

A close observation of the sheep pasture revealed that 

the location of Asella on the mountain slopes influences 
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Routes and Locations of the 4 Selected 

Study Sites (Asella, AWBssa, Debre Berhan 

and Debre Zeit). 
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both the climatic character (rainfall. temperature, etc.) 

and the drainage pattern of the land. Ileavy rains n1ve 

rise to rapid run-offs which leave behind some scattered 

water-l00ged areas. Permanent streams which emanate from 

Mount Chilalo. drain the land westward down the escarpment 

of the Areat Rift Valley to join Lake Zwai. 

Awassa is located in the Great Rift Valley at latitude 

07 0 30' and longitude 380 28' E, with an altitude of 1,680 

metres above sea -level. The town is situated along Lake 

Awassa, which considerably modifies the climatic conditions 

of the area and the life of the people and 8ntma1s 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 is located, 

it is estimated that there are 200,000 sheep kept under 

traditional husbandry methods (Ethiopian Mapping Agency, 

1981 ) . 

Debre Berhan lies at latitude OgO 31' N and longitude 

390 28' E. with an altitude of 2,780 metres above sea-level. 

This is a mountainous area dissected by rivets and streams. 

The I"rea receives appreciably hi~h rainfall. The grazing 

lands found around Debre Berhan are drained by these streams 

and pocketed by water-logged (marshy) areas. 

The Tegu1et-and-Bu1ga Awraja in which Debre BArhan is 

located maintains about 700,000 sheep that are reared under 

traditional husbandry management (Ethiopian I'apping Agency, 
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1981). There is one modern qovernment farm stocked with 

merino sheep. 

Debre Zeit lies at latitude ORo 44' N and longitude 

380 58' E, with an altitude of 1,850 metres above sea u level. 

The town is located on the escarpment of the Great Rift 

Valley. The topography of the Debre Zeit area is greatly 

altered by the geologic formations of crater lakes. As 

in Awassa, these lakes and the position of the town on the 

escarpment of the great va11m~, have a bearing on the climate 

of the area. 

The Yerer~and"Kerreyu Awraja in which Debra loit is 

located has about 450,000 shoep kept under traditional m~~asa­

ment (Ethiopian Mapping Agency. 1981). The special feature 

of the area is the presence of two veterinary schools and 

one veterinary research institute. The extension activities 

of these organizations haVe greatly infll!~nCDd livestock 

owners found in and around Debre Zeit. by providing profes·· 

siona1 advice and services. 

The specific sites where the sheep were sheltered and 

grazed in the case of each study area are: 

~ Asella 

Awassa 

Debre Berhan 

The Arsi Rural Development Project 
(AROP), Ministry of Agriculture. 

The Awassa Junior College of Agri· 
culture, Addis Ababa University. 

The International Livestock Center 
for Africa (ILeA), Debre Berhan 
Experiment Station, and, 



Debre Zeit The Debre Zeit Junior College 
of Agriculture and Research Center~ 

Addis Ababa University. 

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. 

3.2. The Animals 

In this study the parasite-free tracer animal method 

using young sheep were employed. This method is prectse for 

determining parasitic infections, monitoring the status 

of husbandry and source of parasitism. For this purpose 

young indigeneous sheep of both sexes were bought from local 

markets found in close proximity to each study site. The 

lambs aged six to eight months with an average weight of 

13.3 kqs. 

The animals were ear· tagged and weighed They \~ere 

treated with suspension of Rafoxanide 3% iW/V (Ranide) and 

Tetramisole (Deuxamine) boluses 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 

were vaccinated against 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 before, and a few days after, administration of the anthel-



mintics. The slleep received a second administration of 

anthelmintics 7 to ~ days prior to their release, as a final 

clearance. Until their release for grazing, the sheep Were 

kert in properly ventilated buildings with clean. concrete 

floors where hay, concentrate and clean water were piven. 

3.3 Procedures of the"Study 

3.3.1 S~eep Sample Survey Design 

F,xrerimental. Sheep (Tracersl.:. Three rarasite·freeexperl~ 

mental sheep, hereafter refered to as tracers, were released 

to graze for one month at each of the selected study sites 

(Ase11a, Awassa, Debre Berhan and Debre Zeit). The sheep 

were confined indoors for 12 weeks batore slaughter for 

post"morteJl! examinations. This \~as to allo~1 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 investlga·· 

tions In all the sites. At the end 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 2~t.··!11or.!~~examination 12 weeks after the last drench .. 

ing. at the completion of the investi~ation in all the study 

sites. 

Controls lIb One sheep at each station (de-wormed at the 

beginning of the investigation) was kept housed throughout 
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the study oeriod and unrJerl'!ent p_~_sJ.-·rng_r_te_rn_ examination 

12 weeks after the completion of the study. The purpose 

of keeping these sheeo indoors was to show the helminth­

free condition of the house. 

Controls III: During some of the months that were suspect·· 

cd to be periods of hi~h 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 IIr sheep were dc-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

"lent post"ll1ortE!!!. examination to determine the effectiveness 

of the anthelmintics administered. 

3.3.2. Post"mortem ~orm Counts 

The investiaation has employed the direct determina­

tion of the worm burdens of the tracers and control sheeD. 

For this puroos!, the sheep were slaughtered for direct 

worm counts. At slaughter the organs to be examined were 

transported in 10% formalin to the laboratory in Addis Ababa. 

The Liver and the Gallbladder: The liver and the common 

bile duct were carefully removed from the duodenum. The 

gallbladder was ligated from the rest of the liver, emptied 

and washed in a beaker. The contents of the beaker were 

checked for adult Fasciola spp. ,. -

.~ 
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The bile ducts viere opened with scissors and searched 

for adult flukes. The rest of the liver was cut into ltm. 

thick slices and pressed 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 flukes 

were severed the numerical assessment was acco~plished by 

counting the heads of the parasites. 

Ille Lungs: These were first linated. together with the 

trachea and the larynx, from the rest of the pharyngeal 

tissue. They were either examined immediately or transprt· 

ed to the laboratory in 10% formalin with the cut ends of 

the trachea tinhtly tied. The trachea, the bronchii ,. and 

the bronchioles were opened along the entire length with 

scissors and all worms visible were removed by forceps. 

The edges of the lungs were cut across and nressed between 

the fingers to observe if worms were sheltered in the smaller 

bronchioles. 

The large lungworms are fragile and tend to form tight 

tangled masses. In cases of severed \'!orms, the numerical 

assessment was conducted by counting the heads. 

T~e Oesonhagus_-, the RUMen and the Reticulu l11 : The bulky 

nature 6f this part of the gastaro··intestinal structure 

prohibited convenient packin~ and transportation. Therefore, 

these were examined immediately at the site of slaunhter. 

The oesophagus, the rumen and the reticulum opened 

and their contents caugh in ttoughs. The internal linings 
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were carefully 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 6f the gastro··intestina1 tract - the omasum, 

the abomasum. the small intestine, the large intestine to 

the anus were ligated from the peritonium for transport to 

the Addis Ababa laboratory, in plastic bags containing 10% 

formalin with their ends tightly tied. 

The'Om4sum and the Abomasum: These organs were placed in 
• 

a bucket and cut open alonA their lengths and all their 

contents were washed l1ith a jet of water frnm a. rubber hose. 

At the same time the inner linings were carefu11Y'rubbed 

manually to remove any adhering worms. 

The contents of the bucket, averaging four litres, were 

gradually filtered through wire mesh screens with aperture 

of 1 mm. and 0.5 mm. The debris caught on the screens were 

washed with a jet of water unt~l clear water passed through. 

During this process. all worms visible to the naked eye were 

collected. 

The Small Intestine: The entire small intestine, starting 

from the sphincter 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 parasites 

were co 11 ected. 

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. In the case of the nemato. 

des, for detailed morphological studies. fixed slides were 

prepared using lactophenol cotton blue stain. The fixed 

and other wet-mount preparations were observed under the mid· 

dle power objective (lOX) 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 "aplestone (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 ~orris (1981). the montllly average number of worms 

per tracer sheep has been calculated for each identified 

genus and recorded in the same tables. These worm 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 meteorological 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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Il. RESULTS 

4.1 numbers, Sexes and florta1ity 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 1,1901 to November 

31, 19R2 at /I,sella and AI'lassa; October 1, 1981 to September 

31, 1982 at Debre Borhan- and I!ovember 1. 19R1 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 -
Ase11a, Awassa, Debre Berhan and Debre Zeit. 

Total NO,of Tacer Control No. of 
Study Sheep Sheep Sheep deaths ~lorta 1 i ty 
Sites maintained -- ---- Rates (%) 

f.I f t~ F M F 

Asell a 41 1(; 20 3 2 7 4 26.8 
A\~assa 41 22 10 4 5 2 1 7.3 
Debre Berhan 41 15 1 9 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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4.2 The local Occurrence and Relative Frequency of __ the 
Helminths Recovered at the Post·,Mortem Examination 

of the Tracer Sheep~ 

Post-mortem examinfttion was conducted on 126 tracer 
.. -- ----.. -

sheep. The liver, 1unQs and Qastrointestina1 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 helminth has been plotted 

for the one year period of study. The results are given in 

Tables 2, 3, 4 and 5. 

The post·'iTI!?rtem examination results of the control sheep 

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

b, c and d). 

4.3 .!he Monthly Incidence and Relative Frequency_oi .. the 
Helminths Recovered. 

The 15,415 helminth parasites recovered during the 

post"mortem examinations from the 126 tracer sheep were -- ~.-- .~-- .--.. ~-. 

obtained over a span of one year on a monthly collection 

basis at Ase11a, Awassa, Debre Berllan, and Debre Zeit. 

The various genera identified, their worm counts and 

number of worms per sheep are given in the Appendix (Tables 

8, 9. 10 and 11). The seasonal occurrence of the rna in 

helminth parasites in relation to the data on rainfall, 

air temperature and relative humidity of each site are 

given in Figures 5 - 8. 
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TABLE 2. The Local Occurrence and Relative Frequency of the 
Helminths in Asella Area. 

Helminths recovered 
and identified 

Trematodes 
Fasciola hepati£~ 
~.~amphistom.':!.r~ spp. 

\lorlll count 

234 

1342 

Relative frequency 
as a percentage 

14.8 

85.2 

--- ------------------
Cestodes 

Uni dentifi ad 32 

Nematodes 
Bunostomum spP. 3 0.2 _._---
Chabertia s p . 1 O. 1 -----
Oi ctyocau 1 u~ spp. 67 5,3 

Haemonchus spp • 416 32,8 
.. 

Qesophagostomul11. spp, 37 2.9 

Ostertagia spp. 22 1.8 
Skrjabinagi~ spp, 3 0.2 

Jri chostro_Tl.gYl-u_~ spp. 92 7.3 

Trichuris spp • 626 49.3 . - ... 

Total No. of Helminths 2875 
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TABLE 3. The Local Occurrence and Relative Frequency of the 
Helminths in Awassa Area. 

.---- _._---. -----
Helminths recovered 
and identified Worm count 

Relative frequency 
as a percentage 

- ---- --.-----.--
Trematodes 

rasci 0 1 a hepatj_~~ 

~aramphist~~~m spp. 

Cestodes 

8 

3419 

Unidentified 37 

Trematodes 
Bunostomum 
~ -- . spp~ 7 

Haemonchus spp. 1948 - -
O~s.ophagostomul11 spp. 76 

,9stertagi<l. spp. 3 

!_ri c hos t ron_~'y)_u_~ spp. 1 
Trichuris spp. 339 

Total No, of '-Ielmi nths 583.8 

._------_ .. _----

0.2 
99,8 

0,3 

82.1 
3 .2 

0.1 

14.3 
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TABLE 4. The Local Occurrence and Relative Frequency of the 
Helminths in Debre Berhan Area. 

Helminths recovered 
and identified P~rM count 

Relative frequency 
as a percentage 

--------------------~--------... 

Trematodes 

(a sci <!J...a. 11e pa t i!.~ 
~aramphistoE~m spp. 

Cestodes 
Unidentified 

Nematodes 
Bunostomum spp. 

~haber.~j..a. sp. 
Qi ctyocauLus spp. 
Haemonchus. spp. 
O..e.E.~phagos tomJ~I~ s pn. 
O~.!ertagia spp. 
~trongyl o.~~.e_s. spp. 
Tri chostr~'l~~~~s. spp. 
Jrichuris spp. 
f!'otostrongyl.u_s. spp. 

323 

1986 

37 

33 

1 

64 

33 

9 

22 

3 

7 

947 
4 

Total No, of Helminths 3469 

14.0 

86.0 

2.9 
O. 1 

5.7 
2.9 
0.8 
2.0 
0.3 
0.6 

84.3 

0.4 
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TAnLE 5. The local Occurrence and Relative Frequency of 
Ilelminths in Debra Zeit Area. 

-------------------
Helminths recovered 
and i dentifi eel 

Trematodes 

Pa ramph i s J:.<2.'!1_~~~ s pp. 

Cestodes 

Horm count 

31 

Unidentified 34 

Nematodes 
Haemonchus spp. 2078 ------
flematod_irus sp. 1 
o e sop hag 0 S t om.un~ s pp. 726 
Ostertagia. sfJp. 246 
Trichostrongy'!~~ spp ._ 51 
Trichuris spp . 63 ... ---~ 
Unidentified nematodes 3 

Total No. of Helminths 3233 

Relative frequency 
as a percentage 

100.0 

65.6 

22.9 

7.8 
1'.6 

2.0 

0.1 

--------------------------
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The Relationship Between the Intensity of 

Infection by Dictyocaulus SPp. in the Tracer 
~ _..- ~--...-.. 

Sheep and Rainfall, Air Temperature and 

!:elative Humidity in !'.sella and !Jebre Berhan. 

_. __ 1,lumber of i'forms per Sheep. 

. . . . . 
~ - -. . 

r'10nthly Rainfall, r'l.R., (10m). 

I~ean Daily Air Temperature, A.T., (0C) . 

Relative Humidity, R.fl.. (%) 
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The Relationship Between the Intensity of 
Infection by ~asciol_~ H.epat~.c.~_ in the Tracer 
Sheep and Rainfall. Air Temperature and 
Relative Humidity in Asella, Awassa and 
Debre Berhan. 

Humber of Worms per Sheep. 

l10nthly Rainfa1l, N.R., (mm). 

Mean Daily Air Temperature, A.T., (oC). 

Relative Humidity, n.H., (%) 
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The Relationship Between the Intensity of 
Infection by !1aemonc._~_'!.1 sPp. in the Tracer 
Sheep and Rainfall, Air Temperature and 
Relative Humidity in Rsella, Awassa, Debre 
Berhan and Oebre Zeit. 

. . . . . 

Number of worms per Sheep. 

Monthly Rainfall, M.R., (mm). 

Mean Daily Air Temperature, A.T., (oC) . 

Relative Humidity, R.H., (%). 
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5. nlscussro~ AND CONCLUSION 

In this study from a total of 153 tracer and control 

sheep maintained iri tha fbur selected sites 19.0% (29 sheep) 

died. The highest mortality was encountered at Debru 

Berhan 31.7% (13 sheep)· follol'lec! by .~sella 26.8% (11 sheep); 

Awassa 7.3% (3 sheap)' Rnd Debra Zeit 6.7% (2 sheep) 

(Tabla 1). 

Of the causes for the deaths at Debre Borhan, chronic 

fascioliasis claimed the lives of five sheep. The first 

two of the deaths (DB ·RE-OO~ and DB-RE··005) occurred in 

Il0vember; the third and the fourth (D8-ET-022 and DB-ET 023) 

died in December of 1981 anc! the fifth (D8-ET-024) in 

January of 1982. All the animals showed a high degre~ 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; 196A): Reid, Armour and Jennings (1970): 

Rosely (1970); Reid and Doyle (1972): Dunn (1978)~ rnd others. 

Furthermore. three sheep are believed to have died 

due to acute fascioliasis in Debra Serhan. The first died 

in October (nH~LE-001): the second (DR~RE-003) in November; 

and the third (D8--ET-02l) in December of 1981. These sheep 

died suddenly, Upon post-!11ortem examination there I'lere no 

adult flukes in the bile ducts, but there was so~e amount 



of blood in their abdominal cavities. This is in agree" 

ment to signs of the disease described by Soulsby (1965: 

1968)1 Dunn (1973) and others. The information gathered 

indicated that the probable cause for the deaths of the 

remaining animals is respiratory distress of non·-specific 

etiology. 

Death due to fascioliasis was not encountered in Asel1a. 

Two sheep (Ase-ET-004 and Ase'ET-009) were killed in 

December of 1981 due to paralysis of the hind quarter. The 

etiology for the disease is unknown. The probable cause 

for the deaths of the remaining nine sheep is mixed infec· 

tion with helminth parasites. 

In Awassn, 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 Zeit, the first, which 

was a control sheep (OZ-ET-089) died in January of 1981. 

Pos!'-Il1.2!tem examination ~Ias not conducted on the sheep. 

The second sheep (DZ .. r!e-031) is very likelY to have died 

due to severe infections with Ijaemonch~.s_ spp. and ge~op~_[O~_~ 

tomu_1'i! spp. At the time of death, apart from being pregnant, 

tho sheep showed a high degree of emaciation, submandibular 

oedema and Severe diarrhea. At E..<!..s,!.o·l11.9..rte~ examination the 

carcass was pale and watery. 
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5.2 The Local Occurrence of the I!elminth Parasites Recovered . ,---~---.-----------~---- ---~ ~~.- --~-'---" 

The specific occurrence of the various genera of 

helminths of sheep for each study site are given in Tables 

2,. 3~ 4" and !). 

From the 126 tracer sheep alaced at the four study 

sites, a total of l5,'1Pi vlOrms Nere recovered at E~,s,t:.q~l,o.t:'.!5!_111 

examinations of ~hich 18.6% (2875 worms) were collected 

from the Asella area. 37.9% (5838 worms) from Avassa: 22.5% 

(3469 worms) from Debre Berhan; and 21,0% (3233 worms) from 

the Debre Zeit area (Table 6). 

Graber, Delavenay and r,ebrenegus Tesfamariam (1978), 

working on samples collected from 85 cattle from the Asella 

area, vlere able to confirm the presence of r~~a~l0..st.om,~~ 

daubneyi, Cotylophoron cotylophorum, Fasciola hepati~a, -.----- -~------- ------_., .. -

.~~ci~~ .9i(]an.!.~ca, ~?emonchu.~ ~ont~rt~s".~oop.~~i a .r..u_~_:~~!!.' 

~~ope r ~.a. r)(~G~i n 11 ta !r i c ~_s t ro.n,g'y_l~..s" s pp. a nd _~.~nos t.o-"~~,-., 

phlebotomum. Bekele Mamo. Feseha Gebreab and Shibru Tedla 

(1901) have also confirmed the presence of Dictyocaulus 

!ilari~ in the same area. In addition to these worms, the 

present l'lork has sho\oll1 the occurrence of ,Chab.erti a sp., 

Ostertagia spp. Skrjabi~!1is" spp. and .!ric~~r_~.:>. spr. 

(Table 2). 

Gebrekiros Asegede (1981) in addition to the worms 

shown in Tabla 3, was able to confirm the presence of 

yi c tyoe a u 1 ~:~ .~'!"02.~, 111111 e .!:.i~u.~ cap ~_11 a ri ~, ~l~-"_i~~ i a ~~.n!:den i.; 

Mdniezia expansa. Avitellina centriounctata and Stilesia .. __ ~.____ __ .~.. -----_"0 . ___ .' ___ ... _ __ ...-___ -..-. __ .... _ 
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he~~~(;.c:. <in the AI'lassa area. In this study it was not 

possible to identify the cestocies, as mentioned earlier, 

~lhi1e the presence of mild cases of fil.s..£iola ~ee..a...t.i.~~ have 

been established at Awassa. The prevalence of these 

trematodes in this area has been reported by Graber (1975& 

and 1975b) ilnc! Bahru Gemechu and Ephrem fiamo (1979). 

In the Debre Rerhan area the presence of Fascio!~ 

hepatica has been reported by Graher (1975a and 1975b); 
",,? r 

Scott and Gol1 (1977) and Bahru Remechu and Ephrem Mamo 

(1979). 

5.2.1 The Nematodes 

There were 7932 nematodes recovered from the tracer 

sheep with a collection of 39,9% (3168 worms) from Debre 

Zeit; 29.9% (2374 worms) from Awassa: 16.0% (1267 worms) 

from Asello and 14.2% (1123 worms) from Debre Herhan 

(Table 5). 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: 1580m 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, \'laS Dictyoc~.~~~_s. 

spp. In this study. this particular parasite occurred in 

Asella and Debre Berhan. 



Study 

Sites 

P~s,911a 

}'.wassa 

[;'ebre 

Deb! .... e 

Total 

TABLE 6. Horm Counts of the Helminths Recovered from 
the tracer Sheen at the Four ~tudy Sites. 

Trmatodes 
Iota 1 N~!"'1ber 

tie!'1atodes Paramohisto!'1U!'1 spp, F. heDatica Cestodes ef helmil1ths 
- ---------_._-_ .. __ .. --'----.~-.---

1:>1'7(10.0%) 1342(19.3%) ?~.1 (tl AX) t.. .... 'Y .. o. (I. 32(22.9%) ~87~(1~~%) (.' ""' .CQ-Jo 

"37'(~~ ~%) L· ~,l~o~o 3419{50.4%) 8(1.4%) 37(26.!!.%) 5838(37.9%) 
l?erhan 1123(H.2%) 1986(;>9.~%) ?~<r~7 "X) ... t::: , ..... :J ..... 0 37{2G.4%) 3~.£9J.22. 5%) 

Zeit 11S'<(39.C;%) 31 ( 0,5%) 34 (24.3%) 3233(21.0% 

-- --- - .. 
~'.forr,; count 7"'''l?'''' "%l .; ..... ,_\')~ ~J'() 1',770(:'.< 0%) '- .:> ";.... ~ "~"(~ 7%) :) Q 0 .~. 0 .; ]i!OC 0,9%) 15415(10,J.0%) 

<.:. 
I'-> 

I 



- 53 -

The s(~cond and the thi rd excepti ons \~ere .!!2cJ.1.~!.s 

spp. an(1 Haemonchus spp. which seem to occur across all 

the ecological zones of the study in considerable numbers. 

However, Trichuris SDD. appeared to occur in favor of the . __ ._--- ., 

~let and cool, hiflher altitudes of Debre Berhan, 1l4.3% 

(947 worms) and Asella, 49.3% (626 worms). The incidence 

of ITic!lUrt~. spp. in ill/1lssa 'lIas 14.3% (339 ~lol'ms) and that 

of Debre Zeit was 2.0% (63 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% (2078 worms) while Asal1a and Debre Berhan 

showed 32.8% (416 worms) and 2.9% (33 worms) respectively 

(Tables 2, 3, 4 and 5), 

The parasite profile (Fig. g). drawn according to 

methods developed by (Levine, 19(3), shows the relative 

incidence of the nematodes that ~ere 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 li). 

5.2.2 The Trematodes 

The parasitism due to infections with !:..~~!!:Jl.~i.~~~IO.u_rn._ 

spp. in sheep did not show a clear-cut pattern (Tables 

2, 3, 4, and 5). Work on the epidemiology of the parasite 

and its planorbid intermediate host is meagre in the 

country. According to Dunn (1978). the wide distribution 
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Parasite Profile of Sheep from the Four­
Selected Sites. Percentages of Parasite 
Genera Based on Total Number of Hematodes~ 
100% for Each Site. 

B. Bunostomum spp. 
-~'.-' 

D. D i c tyoc ~_!:l.lt~~ sfJp· 

fl, Haemonchus spp . . _------. 
Oe. Oesophagos tor~.ll.~ spp. 

Os, Qsterl~gi~ s pp. 

S. Strongyl 01 de.!l. sp~ 

Sk. ? k r jab i ~a_!Li_a. spp. 

To. Trichostrongyl~~ spp. 

Ttl. Trichuris spp~ -------
P. ~rot os t ~.Q.."JlLI.u..s. spp. 
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of the parasite is probably due to the broad ecological 

adaptation of the intermediate host to different tempera­

tures, and its ability to survive for several years in 

dry soil in D state of aestivation. The same "ritter has 

also reported that as the dry season progresses the grazing 

dries and becomes less acceptable to the animals, and the 

area of green pasture lessens until 011 that is available 

is around water areas. The livestock therefore become 

concentrated on this diminished available grazing, and 

the snail population is also concentrated upon it, contami. 

nating it heavily with metacercariae. This seems to account 

for the highest collection of.~~!!l2.histom~_1!!. spp. in the 

AWlssa area 50.4% (3419 worms). where relatively better 

grazing fields are observed around lake Awassa. Such 

fields do not exist around the crater lakes of Debra Zeit, 

which are sur~ounded by steep slopes. Consequently, the 

lowest number of Paramphistomu1!!. spp. 0.5% (31 worms) were 

'. collected from the Debre Zeit area, The incidence for 

this parasite for Asella and Debre Berhan were 19.B% (1342 

worms) and 29.3% (1986 wor~s). respectively (Table 6), 

As for fascioliasis. the tracer sheep in Debre Berhan 

showed the highest incidence with 57.~% (323 worms), while 

41.4% (234 vlorms) \'lerr. recovered at f\sella and 1.t.'% (8 11orms) 

~Iere at 1\\'I1ISSa (Table 6). In this study y~s~iol~. ~~p_a_~~E~. 

were not encountered in Debre Zeit. Thus, the parasitism 

due to fas~o~ hepaJ:..i.c:a, unl ike most nematodes, inversely 
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favoured the ecological zones of tile higher altitudes 

that have wet and cool climates (Debre Berhan and Asella) 

Tables 2, 3, 4, and 5). These findings are related to 

the topographic, climatic and other requirements of the 

disease described by Ollerenshaw (1959); Ollerenshaw 

and Rowlands (1959) and Taylor (1964). 

5.2.3 The Cestodes 

The third group of helminths recovered at.post-!'1.£!tell! 

examinations from the tracer sheep are the cestodes. 

A total of 140 wo~ms were recovered 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 worms) at Debre Zeit (Table 6). Euzeby 

(1967) has stated that the wide distribution of the cestodes 

is due to the oribatid intermediate hosts that favor moist 

pastures with a thick layer of humus. The pathogenicity 

of the cestodes is known to be severe in young sheep 

(Soulsby, 1965; Euzeby. 1967: Soulsby, 1968; Dunn, 1978). 

5.3 Seasonal and Peak Incidence of the Helminths 

flost of the helminth parasites recovered at the p~_st·: 

~orten~ examinations of the tracer sheep vividly shol'led the 

temporal patterns of infections in the four study sites 

(Fig. 5 to 8). UI.1 ike 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 Sou1sby (1963). 011erensha~1 (1971), and 

Chiejina and Sel'le11 (1974b). 

5.3.1. The Seasonal Incidence of the Nematode Parasit~s--.9!_.S}!eeR 

The seasonal incidence of the nematode parasites recover­

ed at the P.~_s.t 'mortem examinations of the tracer sheep general., 

1y 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 pro­

ceeded by wet months. This is in agreement with the work 

of Hart (1964)' Bekele Ilamo (1980) and Gebrekiros Asegede 

(1981). 

The first rise in the nematode infection occurred in 

the months of March, April and Hay. following the small 

rains of February and March. The second and the most severe 

infections by most of the genera recovered (except Iri~hur_i:; ... 

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 Dur1ng 
the First and Second Rises in the Infections 
of the Tracer Sheep by Nematodes. 

Climatic factors 
First rise 
(~lar. to ~lay) 

~~ -.. ---
Second rise 
Aug. to Nov.) 

'~-----,..-------------~--.---~-.. ~.---

f~onthly rainfall 

f1eari daily temp. 

Relative humidity 

25.0 to 100.0 mm 

14.0oC to 21.00 C 

50.0% to 70.0% 

70.0 to 400.00mm 

12.00 C to 20.00 C 

50.0% 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 k!11ing-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 8211% (1948 worms) 

in Awassa to 2.9% (33 worms) in Debre Berhan. The 

prevalence in Oebre Zeit was 65.6% (2078 worms) and in 

Asella 32.8% (416 worms) (Tables 2, 3, 4. and 5). 

In all the study sites except Debre Berhan there 

is a slight rise in ~aemonchu~ spp. infection in April 

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

in Sheep for the study period occurred in August. SeDtember 

and October of 1982, fo110Win~ the heavy rains, and the 

pasture infections by the preparasi tic larvae of !!..a_~~onchus 

spp. in June, July and August 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 

Septembers and Ase11a in November of 1982. 

The temperature ranqe for the three places was between 

16.0 0 C and 19.5oC. while the maximum monthly rainfalls 

that were recorded in July and August ranged from 152 mm 

in Ase11a to 167 mm in Awassa. 

From this one may infer that in field conditions. 

fairly warm places with mean daily temperatures above 150C 

and a monthly rainfall of about 150 mm could provide 

favourable grounds for the mass development of the pre* 

parasitic stages of H~n~u~ spP. This finding seems to 

fit with the work of Gebrekiros Asegede (1981) carried 

out in the Awassa area from June to November of 1979. 

5.3.1 .2 Oesophagos tomos i s 

Not only does the reaction to the infection by the 

larvae ofOesopha90stom~m spp. in the nodules result in 

s.vere wasting disease, but the damage to the gut makes it 

useless for processing (Dunn 1978). The heaviest infec­

tion of this disease in the tracer sheep occurred in Oebre 

Zeit 22.6% (726 worms) followed by Awassa 3.21 (76 worms) 
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and Asella 2,9% (37 worms). The incidence of O~sophagostomum 

spp, in Debre Berhan throughout the sturly period was very 

low with 0.8% (9 worms) (Table 4). The actual trend seems 

to indicate a decrease in the incidence of 9~opha!lostCl.I11~~ 

spp, with increase in altitude. from the lower regions of 

Debre Zeit and Awassa, to the highest region of Debre Berhan, 

The heaviest infection due to QesophagostC:>!!!!:!.I!1. spp. 

took place in August, September and October of 1982, follow­

ing the heavy rains of June, July and August of the same 

year. The peak incidence for Debre Zeit was recorded in 

September, and for both Asella and Awassa it was November 

of 1982 (Fig.8). 

There was also a slight 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 !lap of one to two months betvleen the peak 

rainfall months and the peak infection months by Oesop~~_ 

2ostomum 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, shovlery (humid) and 11arm weather (Levine, 

1963; Soulsby, 1965) (Awassa and Debre Zeit) rather than 

cool and wet places (Debre Berhan) with Asella being inter-



mediate between these t~o ecolonical ranges. 

5.3.1.3 llityocau]_o.~~ 

Dictyocaulosis is responsihle for fatal epidemics 

in young stock. and is of considerable veterinary concern 

in Plo!>t countries (Dunn \ 1')78' Dilar and Sharma, 1979). 

Pictyocaulus son. were encountered in Asella and Debre 

Berhan only, with a similar incidence: 5.3% (67 worms) 

in the former and 5.7% (64 worPls) in the latter (Tables 

2 and 4). At both ~laces the first and the smaller rises 

occurred in March rnd April of 1982, after the onset of 

the small rains in February of the same year. The second 

rise was from July to November of 1982, startinp at the 

onset of the heavy rains in June of the saPle year (Fi~.5). 

The absence of Dictyocaul~~ spp. at. the relatively 

warmer and drier areas of Awassa and Oebre Zeit, seems to 

be due to desiccation of the first··stage larvae of the 

parasite that are dropped t!ith the faeces of t.he definitive 

host. Clinical infections occur in the cooler ecological 

zones, since the larval stages do not survive well in warm, 

dry ~!eather (Soulshy, 19155: Ohar and Sharma, 197'9; Oakley, 

1980): 

5,3.2. The Seasonal and Peak Incidence of Fascioliasis in SheeD 
.---=c.=.:..:.-,-,.;.:...:.~.;-=:..:::....=..:.-:..::.::..::..:...::.:...._ ..... ___ .. . 

Fascioliasis was found to be more severe in Debre Berhan 

than in any of the study sites. Besides the eight deaths 

caused by the disease. upto 109 flukes were recovered from 
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a single sheep (DBRE-002) due to chronic Fascioliasis. 

The disease caused by F. hepatica in Debre Serhan 

occurred from October of 1981 to February of 1982, and in 

September of 1982 following the heavy rains. There was 

also a slight rise in ~ay of 1982 followin9 the small rains. 

The peak infection month was November of 19A1 > with 64.0 

worms per tracer sheep. The mean daily temperature ranged 

from 10.00C to 14.00 C through the year providing well above 

the optimal requirements for the development of the larval 

stages of Fasciol_B spp. (Fig.Gc). These findings, includ­

ing the peak infection month, clearly correspond to the 

works of Scott and Goll (1977), who worked in Debre Berhan 

almost 10 years ago. 

The disease 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 65 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, vlith an average Horm burden of 41.0 fl ukes 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 lower 



incidence of fasciol iasis (Taylor. 1964 HaMmond. 1965). 

Ovine fascioliasis is nresent in the Awassa area, but 

the incidence and Magnitude of the infection is very low 

(Table 5). The infections by ~asciol~ ~eptica were observ·· 

ed in the months of Oecember of 19B1, February and November 

of 1982. The maximum worm count encountered from a single 

sheep (Awa·ET~OI4) in Awassa was 4 flukes. The peak infec­

tion occurred in Oecember of 1981 when 1.3 fl ukes per tracer 

sheeo were recovered. Although this clearly indicated the 

presence of fascioliasis in the Awassa area, i't does not 

seem to be of any significance both pathogenically and 

economically (Fin. 6b). The occurrence of mild fascioliasis 

in the region has been reported by Graber (1975a and 1975b) 

and by Bahru Gemechu and Ephrem Mamo (1979). 

The post-mortem examinations of the tracer sheep in 

Debre Zeit revealed no infections due to rasci~)~ spp. 

Scott and Goll (19?7) and Goll and Scott (1978) have 

studied the bionomics of Fasci.<>l.~ ~epatica. and its inter·· 

mediate host, ~ymna~a ~runca~~!a, at the Debre Berhan 

Experimental Sheep Farm about twenty kilometres away from 

the present study sites. Their data. as well as facts and 

figures obtained in the present work. illustrate the follow­

ing concerning the probable environmental conditions favour­

ing the occurrence of fascioliasis in Debre Blrhan. 

fasciol.~ eggs are dropped with the faeces of chronically 

affected stock and wild animals on the pasture throughout 



the year. The first snoils aopuar in July followin~ the 

onset of the heavy raills 1n June. The broodin0 months of 

the snails extend froM mid July to mid-October. with the 

maximum population of snoils recorded in ~ugl!st. Tempera" 

tures in Debra Berhan rcnoed from lO.noe to 14.0oC, well 

above the optimal requiremants of In.0oe and with the presence 

of adequate moisture (Abou~ 2S.0 mm to 400 MM monthly rain 

fall in the infection manti!s) the fllike e~0S be.in to hatch. 

The miracidia released from the eags infect the new genera'· 

tion of snails that ha •• e emerged at the onset of the rains. 

At the beoinnlng of September. the cercariae are released 

from the infected snails. From this ti~e onwards metacer­

cariae start to be available on the herbage to be picked up 

by grazers. The herbage infection ~ith metacercariae increases, 

achieving its maximum in "ovemher (Fig. 6cl. Following the 

November peak infection mOilth, with the dry season gradually 

talking over, the snail population, the level of infection 

rif the herbage and the subsequent infection of the definitive 

hosts, all slowly decline. Py mict·FehruBry, infection of 

the herbage and the definitive hosts practically ceases with 

the onset of the dry months. coupled with relatively high 

temperatures, low relative humidity and heavy winds which 

"reatly contribute to the high rates of 'evapo~transpiration 

and desiccation. The epidemiolo~y of ovine fascioliasis 

in the Dehre qerhan area is sumnarized in Fip. 10. 
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Diagramitic Representation of the 
Epidemiology of Ovine Fascioliasis 

(Eascio~_:'\ I~ellat~£~) in Debre Berhan. 
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The slioht rise in the herba'l(~ infection of l1ay follow~' 

ln9 the small rains of February and rarch. does not seem to 

appear consistently every year. This is likely to be due 

to either the absence or the inadequacy of the small rains 

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

5.4 Some SUflgested ilecommenfiations Based on the l':.i!1_~~~s 

In line with the findin9s obtained pertaining to the 

scope and magnitude of helminthiasis, mortality rates, prefer­

able habitats for the helminths and the bionomics of the 

worms, some recommendations can be suggested to improve the 

productivity of sheep in the respective areas. 

Of primary significance is the knowledge acquired on 

the local occurrence of the various helminths of sheep. In 

addition to this, time is an important factor in anticipat­

ing when to expect these parasites, whose place of occurrence 

has already been determined, When this elucidation of the 

nature of parasitism over a certain period of time is esta­

blished through field trials in various climatic regions, 

it is possible to set down reasonably effective strategic 

control measures (!lelschner., 1971; UNDP/FI\O, 1973). This 

will eventually lead to the institution of a multi-faceted 

control scheme which includes the use of ~odern anthelmintics, 

molluscicides and proper management practices. 

In the regions where the nematodes dominate the parasitic 

panorama (Awassa and Debre Zeit) with practically none, or 

an insisnificant amollnt of Fasciola heDatica, the major 
--.-,-~- - .-~-' -.- --~~ 
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emphasis should be geared towards tl1eir control. Thus, 

monthly treat0ents with the ar~ronriDte doses of Tetramisola 

durin~ the two rises in infection (March to I!ay and AURust 

to Novemeber) are hi~hly important with both prophylactic 

and therapeutic effects. Esnecially the later treatments 

of Au~ust to NoVember. accordin" to Feseha nebreah. are 

curative and are also destined to remedy the consequences 

of parasitic infections of the rainy seasons (personal 

communication). 

The slight occurrence of ovine fascioliasis in these 

regions (Awassa) can be effectively controlled by mapping 

and fencinn off pastures harbouring snails (Hammond, 19651 

Thafvelin, ~!.!~~" 1:174), to prevent animals from grazin~1 

on infected fields. According to Hammond (1965). the fenc­

i n 9 can he don e by pIa n tin q sis il 1 ( A !l~':.E!. s~.?_.lil_nll) \'1 hie his 

also of economic importance, around the infected fields. 

The herbage from such fields can be cut, dried and converted 

into sila0B (Reller, 1977). 

Extreme caution is necessary in regions where trematodes 

are the dominant parasites (Asella and Debre Berhan). The 

presence of relatively higher amounts of moisture in these 

regions seem to create favourable conditions not only for 

fascioliasis, but also for other ecologicall" adapted and 
, 

highly pathofjetdc nematodes 1 ike D_~cty<:.ca~l_~s.. spp, (Soulsby, 

1%5; !lhar and Sharma" 1(79). 
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In snch zones the Ilse of both Hafoxanide and Tetramisole 

is recomMended to kill wor~s of different groups and of 

diverse deareos of pathogenicity. The mapping and fencing 

of the snail breedinn grounds, and the a~plication of rnol­

luscicides ~henev.r possible. can be of practical use during 

the W0t months (March to April and July to October). when 

the snail pooulation is very high. Farmers should also be 

persuaded to water their animals only at selected places of 

permanent springs, streams and rivers which are naturally 

unsuitable as habitats of Lymna.~.a. spo. (lIal~mond, 19(;5; 

Erich, 19'1?). 

In parts of Ethiopia where the traditional farming 

system of pastoralism is largely practiced at altitudes 

below I.BOOm and movements of animals are uncontrolled 

(~inistry of Agriculture, 1972). it is very difficult to 

suggest specific recommendations on qrazing management of 

livestock. AccordinQ to Solomon H. Mariam (1979) about 

4.5 ~illion sheep are kept in the open ran~elands of the 

country. This would then involve drastic changes if sheep 

from open country should be confined to fenced areas instead 

of being grazed in communal grounds (Erich, 1982). However, 

one important phenomenon tflat can be rut to use in the range~ 

lands is the concentration of large numbers of stock around 

water sources, as the grass and water become insufficient 

during the dry months (~inistry of Agriculture, 1972). 

Consequently, mass treatments of the animals can be adminis-



tered with minimal mobility of the veterinery team. 

In general, on lands above 1 f300 metres in Ethiopia, 

sedentary livestock farming is practiced (Ministry of Agri­

culture, 1972). Under such trHditiOI~ husbandry systems, 

sheep are kellt in small household flocks of less than ten 

animals of varying ages, foraning extensively. or in some 

localities by the sides of farm lands (ILeA, 1971). In 

these fields animals should be kept a~ay from infected areas 

for at least the critical infection neriods of March to May 

and August to November. Since the grazing grounds are 

limited, the mapping and fencing of the infected plots will 

not be as extensive as in the rangelands. 

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 tile authorities concerned to prevent the contamination of 

pastures 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 qrazing wild animals which 

constantly serve as reservoir hosts of helminth parasites 



-' '10 ..... 

and contamin1te pastures throuqhout the year. ~ays and 

'neans should be desi')!H!d by the concet'ned authorities to 

see to it that qame are naintained without causing serious 

hazards tc the livestock Industry. 

In the final analysis, permanent economic benefit is 

obtained only by planned treatment of a whole flock, or 

better still a whole district, taking into aFcount the 

biology of the para~ites present (Reller, 1977). Thus, 

the production of I reasonably accurate forecast in time 
. ' . \ 

for the farmer to initiate suitable measures to finht 
: ' -' > ....-

diseases is of utmost imrortal)ce (Kendal), 1966). In r.eal 

terms, information about the exnected incidence of disease 

in the cominp montlls should be co"veyed to farmers by radio, 

neWSPapers, leaflets. farmers' associations and other media 

as the need arises (Kendall, 1966). In any circumstance, 

~uggested control strategies must be rjgidly and metic~lous" 

ly adhered to over a npmb~r of years, if the full benefitial 

effects at's to be realized (l1eek and "orris, 198). 

Finally. it sufficeJ to state that in a world where 

one looks for the spectacular. the insidious loss goes u~­

noticed (So,uJ.sby, 1963). The losses of oroc!uctionl',hich are 

caused by helminths of farl\l 1 ;vestock can probably be.rec.kon­

ed in mill ions of any currency which one chooses (Soulsby, 

1963). Since meteorological factors have profound influence 

on the qeooraDhic distribution of oarasitic diseases and ., ._'. -, ,". ' ,", , 

on 1 oca 1; seasoni;\ 1 occurr~nce of outbreaks (r.ordon '. 1967) 
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Bnd since control measures suggested for one area may not 

be applicahle to another (Hammond, 1965) I further investiqa 

tions into the epidemioloqical zones are invaluable to 

the livestock industry of Ethiopia. 
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l\PPUlDIX 

TARLE 8. The I!onthly Incidence. Nor~ Counts and Ftequency of 
the Ilelr,linth Parasites ~ecovered at the Post.,flortem 
Exa~linations of the Experimental Sheep (Tracers) 
from the Ase11a Site, 

Grazing Tag Nu~ber Paras·j t') Genera 
,'0 1l.t=-'c:.:1 s=--_::..o f:.-. T rae e r s .~ __ ~I den t if i e d 

Dec. 1981 ll.se··EJ··033(F) Fasciola hepllti.<:.il. 
l\se·ET~050(F) 

Ase.ET.006(1j)~'ricl~ .. s, spp. 
cestodes 

Jan. 1982 ,,\se-EY·005U1) £"a5ciol11 Ilepatica 

l\se~ET><007 (11) !~mon..£~s sPp. 

See-ET·Ol0(F) qunostomum sp. 

Feb. 1982 f\se··ET030(F) 

f\se.ET~039(F) 

See··ET··040(M) 

.Trichuris. spo. 

I:'aramphi stl?mum spp. 

cestodes 

Fasciola hellatica .. _-_. 
-~-- .. -... 

Paramnhistomum spr· ._. ---~-~- .... -.. -

T~ichostron2Y1~s spp. 

Trichuris spp. 

Oe s 0 fl ha go s t<>"ll1l1~~ sP!J. 

cestode 

---_ .. _--_. 
No. or 
Horms/ 

Counts Tracer 

138 46.0 

54 18.0 
2 0.7 

5 1;7 

15 5.0 

1 0.3 

13 4.3 

197 65.7 

1 0.3 

1 0.3 

1128 376.0 

15 5~0 

136 45.3 

13 4.3 

1 0.3 
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TABl.E B cont'd 
----.---------------.~-..• -.--------- .... ~. --_ .... - ...... . 

Grazing Tag Number 

.Conths of Tracers 
,.-;."'~~=-------

March, 1982 Ase·ET-054(") 

Ase-ET-OC5(F) 

As e .:IT-OS 7 (11) 

No" of 
Pa rasH i c Genera 

Identified 

Worm Wormsl 
Counts Tracer --------' 

Hemonchus sop, 20 6, 7 ._--_ .... -
OstertaGia spp. 3 1 ,0 

Irichostronnyl~~ spp, 33 11. 

~kerjabi na9.i.':'. spp. 3 1. 

Oesophagostomum srp, 1 0,3 '---. --'---. 
Trichuris ... --_.-. spo . 223 74,0 

--_ ..• _- --~--., --.-.-~.-- ..... -.. --
'X 

Apr i 1. 1982 As e· ET ~OS9 (11) £'aral112.hj~.!?r.ll,l.tn s pp, 10 10.0 

1 5 ,0 

16,0 

nay, 1982 

Ase·ET,,060(F) Haemonchus spp. 15 

* Ase··ET"O(-;·' (I') 9stert:lgia sPi:, 16 

J!:.! cho~y_ongJ/_l!ls. spp. 15 15.0 

Trichtlri~_spp, 36 36,0 

:'Ji ctyoca,-!_1_u..~ 51)1). 6 .6.3 

cestode 1 1,0 

Ase-ET·062(F) Iinemonchils spp. 

'ise .. rT ·064(1") Oesophag2..S_toI1lU!~ spp. 

* Ilse·f.T·OG3(F) Trichuris spo, 

cestode 

Ase"n-071l(F) Haemonchus s!lP. 

* P,se·[T,,076(F) Tri.£.huri:~. spo, 

Ase· [T,077 (F) 
'k 

* 

36 

4 

28 

3 

3 

18,0 

2,0 

14.0 

0,5 

3.0 

3,0 

_____ .....:,'.5 e ET'Q85 (~~ ___ .~ __ _ 



TABLE 8 cont'd 

Grazing 
~j£J1ths 

July 1982 

Tag Number 
of Tracers 

Ase·ET~ORO(F) 

Ase .. n,084(F) 

* 

- 8&' -

~ ... ,- -_.--. . ... ~-. 

Parasite Genera 1-'0 rl'1 
Counts . __ ~I~d~e~n~t~i~f~ie~d~~ ___ __ 

Il~emonchus spp, 

Trichuris spp. 

27 

5 

No. of 
Worms/ 
Tracel' 

13.5 

2 ,5 

Ase ,n -OQ3 (P) Oi ctyocallll~s s[lP, 4 2.0 

Aug. 1982 

Sept. 1982 

Oct. 19i12 

JI.se·Ne-007(F) 

IIse-Ne 44/66(F) 

Il.se'/le 008 (1~) 

/'.seNe·01A(r) 

(lse-Ne027(F) 

r,se -Ne"045(F) * 

/'.s e- Ne -003 U~) 

* Ase-fle037 (r-1) 

* Ase .. Ne -035Uq 

cestodes 11 5.5 
.. ------;o:"~ _ ". __ .'. 

Haemonchus spp, 83 20 .. e . 

Trichostron9ylu~ Spp. 14 3.5 

Ostertagia S\1P. t 0.5 

Trichuris sPI'l, }O2 25.5 -----
~ictyocaulus sPp. 31 7.8 

cestodes 15 3.8 ------' _._--- . __ .. 
Paramphistomum spp, 

- ... --.--- l 1.0 

Haemonchus SPP. 31 31 .0 

Trichuris spp. 7 7 .. 0 

Fasciola hepatica 32 3'7. • 0 

Haemonchus spp. 75 73.0 

Trichostrongylus sP\1. 3 3.0 

Bunostomum ------ spP. 2 2.0 

Chabertia s p . 1 1.0 

Oesophaqostomum s p • 1 1.0 

Dictyocaulus spp. 6 6,0 
. -.--_---, .. 



TlIBLE 8,. cont I d 

Grazinfl 
f·lonths 

Nov. 1982 

Tal] I'lumber 
of Tracers --
IIse·Ne 073 U1) 

,~se·1Ie·008B(f') 

No. of 
Parasite Renera ~or~ Wormsl 
___ ~~tifi~d~ ______ ~C~o~u~n~ts Tracer 

Fasc~la hepatica 58 29.0 

P~p-'I).istom~ spp. 6 3.0 

Haemonchus sPP. 111 55.5 

Trichostrongylu~ spp. 12 6.0 

Ostertagia sp, 1 0.5 

Oesophagostom~ spp, 18 9.0 

Trichuris spp, 19 9.5 

nicty()~ulus snp. 20 10.0 

Total No. helminth parasites recovered 2875 

~----------------------.--.---

* These sheep died either during quarantine time before release, 
or while on grazing and hence they were not either examined or 
used in the comoutation of the monthly worm frequencies. 
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TABLE 9. The ~onthly Incidence. ~orM Counts and Frequencies of 
the Helminth Parasites Recoverf~d at the Post-r1ortem 
Examinations of the Exoerimental Sheep (Tracers) from 
t~e A"lassa Site. 

GtvinfJ 
r'~2nths 

No. of 
Tag N~mber P8r~site Genera ~orm Norms' 
of Trace r.o.s~~ __ --".r-,,-d e~n:.:..t::-.i,-,f_i,-"e...:;.d ___ ---"C-,,-o.::u.:..;.n..:-t s'. _T ra 5:. e r 

Dec, 1981 

Jan. 1982 

Feb. 1982 

Awa' q·013(!l) 

.I\\·la,ET-014(F) 

;"'\'(8' ET -,0 15 (r!) 

A\18 "ET ,,012 (F) 

,1\ \'13' FT' 0 1 8 ( F ) 

r,wa .. ET,·031 W) 

Al1a .. n03?p1) 

A",a~ET~036P) 

Fas e) 01 a 1,1eB~ ti ea 

Trichuris spp. 
, ,-
Oesophago~ tom~I'!.!. s p • 

cestodes 

P a ramphis tPITI~ spp. 

Haemonchus .. . '.-spp • 

Trichuris spp. 

ce.stodes 

Fasci~a ~epatic3 

Paramphistctnum v_ • • __ , _' ____ spp. 

Haemonchus - .- spp. 

Trichuris sop. 

cestodes 

4 

1 3 

1 

3 

19 

3 

17 

1 

2 

3080 

8 

17 

2 
------------------------
March 1982 Awa-ET,·033(N) 

f\wa -ET,034 (!~) 

/'.1'1 a .. ET .. 0 3 5 (1'1) 

liaemonchus --_.'.--.- spp. 

Tri churji .~PP . 

Oesopha~os~m 

cestodes 

119 

14 

sPP. 2 

5 

1 ,3 

4.3 

0.3 

1.0 
------~.-. 

9.5 

1.5 

8.5 

0.5 

0.7 

1026.7 

2.7 

5 .7 

0.7 
.~ --~--.,.........-- '''''-.-' 

39,7 

4.7 

0.7 

1 ,7 

"--~---'~----



TI\I3l.E 9, cont'd 
~-----.------ -----

No, of 
Grazinp Tag Number Parasite Genera I'!orm Horms/ 
Months of Tracers Identified Counts Tracer 
--=":';~=---"-'---'-'-'::"':"'::"':"":-----"':';;":::':':',=-:":~"'------:;''';''':;'':':''':'':''.. -.-- -

Apr, 1982 Awa·'ET·037(~) 

I\wa-ET-065(1i) 

{I.~'a ··ET··066 Uq 

Paramphis!:..()mum sPp. 

Haemonchus spo. 

Trichuris srn. .--- -- . 

cestodes 

52 

130 

42 

5 

1\ 

1 7 .3 

43.3 

14.0 

1.7 

1.3 ____________________ -C-._"'---'-....... _ •. __ _ 

* May 1982 Awa-ET-Q67(F) Haemonchus spp, 

Awa-ET.·068(M) !richuri! spp. 

1\1·.la-ET 038(F)~esopha(!oston~~~ spp. 

cestodes 

45 

14 

1 

[, 

45.0 

11.0 

1.0 

6.0 
------------------------. --"--"- ... 

June 1982 Awa-ET .. 091(r) 

A~la··ET·092U'l) 

1\ Ha .. F.T 093 ( F) 

~aramphistomuV1 spp. 

flaemonchus. spp. 

Osterta<1i~ sp. 
Tric.hostrongylt.!.! sp. 
Trichuris spp. 
Oesopnago~~m spp_ 

cestodes 
----------------------------------------
July 1982 Awa ·ET-097(~) 

A~!a-ET·088(F) 

Ilvta ··Er .08c) (~n 

Haemonchus spP. 

Trichur~ spP. 

Oesopha~ostomum spp. 

cestocles 

22 

93 

1 
1 

9 
3 

1 

277 

Hi 

5 

2 

7,3 

31.0 

0.3 

0.3 
3.0 
1.0 

0.3 

92.3 

5 _ 3 

2.5 

0.3 

--------------------------- .. ------'" 
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Tr,[lLE 9, cont'd 
-~-~--~,--------

Rrazin9 Taq Number Parasite Genera 
Months of Tracers Identified 

Sept.1982 Awa·Ne·-027 

flaeflonchus spp. 

Osterta(lia spp . 
... _-----
Trichuris SP\1. 

Oesophi!..9ostomun\ spp. 

cestodes 

Paramphi stom~m. spp. 

~aemonchus sop. 

Irichuris sPp. 

Oesoohaqostomum snp. --' '--_.-
cestode 

"'orl~ 

Counts 

23~ 

506 

1 

31 

l' 

3 

7 

139 

43 

2 

1 
--------------------._--------
Oct. 1982 A\o!a··I-Je·083(M) flaemonchu.:' spp. 

~wa··Ne··014(M) Trichuris spp. 

cestode 

Nov. 1982 A~la··~!e~036(F) Fasci02.a.. hepatic2. 

1\\018 ··Ne .. 06'; (F) 

I\wa·Ne··02!! un ~!aemonch!.l.E. spp. 
Ostertagia sp. 
Bunostomum sPp. 
Trich..':!.r~ spp. 
Oesophagostomum spp. 
cestodes 

Total No. of helminth narasites recovered 

291 

57 

2 

2 

337 

1 
7 

66 
56 

7 

5838 

No •. of 
\·10 rms / 
Tracer .. 
--'-'-~ . 

79.7 

168.7 

0.3 

10 .3 

0.3 

1.0 

7.0 

139.0 

43.0 

2.0 

'1 .0 ._-_.- .. -. 

145,5 

28.5 

1.0 

0.7 

112.3 
0.3 
2 .3 

22.0 
18.7 

2.3 
-. ~-, .. -.--.-

.-.-.~. 
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TABLE 10. The Monthly Incidence, L'orm Counts and Frequency of 
the Ilelminth Parasites Recovered at the Post Mortem 
Examinations of the Exocrimcntal Sheep (Tracers) from 
the Debre Berhan Site. 

No. of 
"'orm "'orms/ firazing 

1·10n t h s 
Ta9 ~.'I.!mbt;r 

of Tracers 
Parasi te (jenera 

Identified Counts Tracer 
----~-'-''-'- .-------

Oct. 1 'Jill 013 ·1!e·O?3 (F) Fasciola heratica 

DB·j·!e-00"(F) 
* DB -LE"O!ll (1') Paramnhi ~tomll..l1! spp. 

~aemonc~.~sp • 

~.!!!.10stomum spp, 

Tri chostt:0ngyl Uf~ spp. 

!richuris SOP. 

OesophaSIos to~ur~ spp. 

Chabertia_ sp. 

Dictyocaulus spp, 

Protostrongylus spp, 

Nov. 1981 DO-RE-004(F) 
DR·RE··005(F) 

* DB<oRE .. 003 (N) liichuri s sop, 

cestode 

Dec. 1981 OB·[T,022(t!) Fasciola heratic~ 
DBF:T023 (F) 

* DI3 .. ET'-021 (11) T!i churi~ Spn. 

Dictyo~a~us spp, 

cestodes 

81 40.5 

948 474.0 

1 0.5 

33 16.5 

4 2.0 

169 84.5 

8 4.0 

1 0.5 

8 4.0 

2 1.0 
- -----~.-~-

147 73.5 

71 35.5 

1 0.5 
---- ... 

20 10.0 

42 21 .0 

9 4.5 

7 3.5 

--~-'--'-
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TA~LE 10, cont'd 
..•.. ------

No. of 
Grazing Tag Number Parasite Genera ~orm Worms/ 
Months of Tracers Identified Co~hts Tracer 

.::.-.--"-'----':~.::.::.:--=------=-...:.:.::.::-:...:..~ --_. 

Jan. 1982 Ofl·[J·()24(f'i) F~ci0..1.a hepati~~ 

DB··ET··02!i(~·) 

* DB··ET·02G(F) Tr;chur~ spp. 

DB-EJ·Ollfi(F) 
* 

~i ctyocaulus. spp. 

cestode 

Fasciola hepati~ 

nBET-047(~) !richuri~ SPfJ. 

.Dictyocaulu~. spp. 

cestodes 

March 1982 DR-ET··046(F) Trichuris spp. 

* DB"·fT·049{f1) D.i ctyocau~ us Sl)p. 

DB"ET··043(t·l) frotos~rong.'L!.lIs sp. 

April 1982 DB·F.T-Q6S{fvl) l1aemonchll~ spp. 

[)B-ET-071 (F) .T..richostl'()nqy}.u.s sp. 

Paramphistomum spp. 

Tri churi s. s pp. 

gesophago~t9~111 s pp. 

~ictyocaul~ spp. 

Protostron~yluy sp. 

cestodes 

19 9.5 

36 18.0 

1 0.5 

1 0.5 
.. -._---

3 1.5 

70 35.0 

3 1.5 

3 1.5 
~.- ----. 

26 1 3.0 

2 1.0 

1 0.5 
. .. ----•.. 

2 1.0 

1 0.5 

1 51 75.5 

277 138.0 

1 0.5 

12 6.0 

1 0.5 

7 3.5 
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T:\flLE 10; cont'd 

Grazinq 
'-ion t h 5 

i'.-Iay 1982 

Tag NUffiber Parasite 0enera 
of TracRrs Id~ntified 

------~~~-~~-

[) B· ET· 0 i'} (F) Fascio1~ hepatic! 

DB·ET074(F) ParaMphisto~u~ spp. 

* OR·ET·n70(11) Ostertagia snp. 

Trichuri~ spp. 

eictyocau]us spp. 

No. of 
"Iorm Horms/ 
Counts Tracer _--.C:.c:. 

1 

472 

16 

79 

3 

0.5 

236.0 

B.O 

June 19B2 DB-ET·027R(G) Paramphistoml!.m. spp. 77 

DB-ET023R(~) Haemonchu~ spp. 

OB·ET-O;>')(F) Trichu~;~ sPp. 

cestodes 

July 1982 DB-ET-095(F) Paramphi stomur'!, s' 

Haemonchus SO" 

J\ug.191l2 

DB - ET·O% (1::) 

DB-ETO!)? (F) 

Ofl· ET .. O~l'(F) 

DB .. Ne··01? (f1) 

O!l·-rle-O?2 (1") 

-.-~--- .... -.. 
Trichostron 

Trichuris 

Oi ctyiJc: 

C0.stor' 

Haer 

Os tert' 

Trichur 

Dictyoc­

cestodes 
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TABLE 10, cont'd 

- ------.-------.---.----.---~ ------.----------~--------,--.-~----~.---- ._----

Grazing Tao Humber 
Months of Tracers 

Sept.19S2 OB-Me-040(F} 

[If}-Ne-40 0 U1} 

No. of 
Parasite Cenera Horm Worms/ 

Identified Counts Tracer 
"---------:------'--=---=-

P5lramphistomum spp. 

S!ron Clyl_9_!des spp. 

Tri chostronqyl us. sP. 

Trichuris S(jO. 

O.!.ctyo~alllLJ.~ spp. 

52 26,0 

147 

3 

1 

75 

3 

73.5 

1.5 

0.5 

37.5 

1.5 

------- ------ --- --
Total No. of helminth parasites recovered 3469 

---~-----~-- ------,--
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TABLE 11. The Monthly Incidence, Horm Counts and Frequency of 
the Helminth Parasites Recovered at the Postl'ortem 
Examinotions of the Experimental Sheep (Tracers) 
from Oebre Zp.it • 

Grazing 
nonths .. -- - -

flov. 1981 

Dec. 1 981 

.Jan. 198;> 

Feb. 1932 

. _---------
"1'ag t'umber 
of Tracers 

DZ"ET·-093 (F) 

DZ,.ET·027(F) 

DZ··ET·O~·l (F) 

DZ- ET,,090(f') 

OZ·[':r,051 (V) 

Parasite Genera 
I den t ifi ed 

Tri churl S SPI), 

cestodes 

Haemonchus spp, 

Trichuris sp. 

cestode' 

Haemonchus spp . 

Trichuris spp. 

cestode 

J-iaeElonchus s pp. 

Trichuris spp. 

No. of 
['/orm Morms/ 
Counts Tracer 

2 

12 

2 

29 

1 

1 

4 

3 

4 

10 

3 

--- .-.....--. 

1.0 

6.0 

1.0 

1 4 • !i 

0.5 

0.5 

2.0 

1 .5 

2.0 

5.0 

1.5 

----
Narch 19B2 OZ-ET-05B(M) Haemonchu~spp. 

T!,i thurj,;:. spp. 

Oesophagostomum spp. 

cestodes 

2 

8 

2 

2 

2.0 

8.0 

2.0 

2.0 



Tf'.BLE 11 cont'd 
.--.-.----.-- .. ----............. --.. ~------.. ---.. -----.. -.-~.----.... -. -.-... - .. 

No, of 
Grazinq Tag Number Parasite Generl1 Horm !lorms/ 
Nonths of Tracers Identified Counts Tracer 

"--'-' 
I\pri 1 198? DZ -ET·050 (\1) Haemonchus spp~ 2 2.0 

* DZ"ET·~WWn Trichuris spp. 5 5.0 

Oesopha ~os to~n.!. snp. 3 3.0 

cestodes 2 2.0 
. ~---.. ~-,~--

t1ay 1982 ()Z .. FT·~lfll (P) Haemonchus .. ----- sPD • 10 5.0 

DZ--ET .. ()82(~1) Trichuris ----.-spp. 9 4.5 

cestodes 2 1 .5 

. ----
June 1932 DZ·f1e~023. 1 (tl) Haemonchus spp . 18 6.0 ... 

DZ"Ne~?48.1 (F) Trichuris '---"- spp. 4 1.3 

OZ· Ne·011). .1 (F) ._-_ .... 
July 1982 DZET085B(r1) Haemonchus spp . 14 14.0 

.. . 

~ .. ;. ~ ... 

I\U!1. 1982 DZ··Ne··030(F) Haemonchus spp. 297 148.5 

DZ· .. He .. OI4 (11) Trichuris sop. 2 1.0 
-

Qesophagostomum spP. 89 44.5 

Osterta'lia '.- s !1 ~ 1 0.5 

Iri chos t.!:..on~wl us spp. 2 0.5 

Nematodirus sp. 1 0.5 

?aramphistomul1l sp. 1 0.5 

cestodes 3 1.5 

........ ~ - .. -.---.- . 



TABLE 11, cont'd 
---_. __ . __ . ------~.- •. ---'~-

Grall ng Tag Number Parasite ('enera 
No. of 

I~orm I~ormsl 

Counts Tracer . ...:..::~-~---::..::.;; Months of Tracers Identified ---- ~---.....-... ...... --
Sept. 1982 DZ~f.le .. 023U1) fiaemonchus spn. 

-~ . 1338 669.0 

DZ~Ne~031(F) T.r i c h!:!X22. S P!l • 3 1 .5 

Oesopha ~os t<!.m~_ spp. 307 153.5 

Qs tertafi.i.~ spp. 148 74.0 

!richostroll<Jy1us spp. 31 15.5 

Uhidentified nenlntode 3 1.3 

cestodes 12 6.0 
--.--.- -- .......... - -

Oct. 1982 DZ~Ne .. 044 (l1) !jaernonchli~ srI'. 352 117.3 

DZ.~le .. Of,O (11) Trichuris sPIl. 13 4.3 

DZ··Ne·08/69(tl) cestodes 6 2.0 

gesophagost~mum spp. 325 108.3 

9stertnIJia spP. 97 32.0 

T.!'~ h 0 s.E 0 n <JY l~ spp. 18 6.0 

~aramphistomum srI'. 30 10.0 

-------. "--'--'-' 
Total No, of helminth parasites recovered 3233 

----~---~---------------~--. _._ ......• " 
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TJl.[ILE 12. Helminths Recovered at Post .. r:ort8r.l Examinations of 
- -- ~------. 

the Control Sheep at the Four Study Sites. 

(a) Asella Area. 

-------~--- .. _--.--
Tag Number of 
Control Sheap 

Helminths recovered and identified ------------._ .. _---_.-

!~sen ~OOl (N) I 

{)'Sf)'ET002(F)I 

f'.se .. n .. 060(F) I I 

/\se .. ET, .. 07S(1~) I II 

Ase-Ne.045(F) I II 

Trer.Ja tode s 

.-_._------

l' Control I Sheep 

I I Cont.ro 1 I I Sheep 

III C)ntrol III Sheep 

Nomatodes 

Tr...~~.h.llri~_ spp. (7) 

Trichuris spp.(5) 

Cestodes 

Unidenti., 
fied 

( ) The figures in the brackets indicate the number 
of W0rms recovered. 



Tag number of 
control sheep 

/I,wa -ET .. 016 (F) I 

-------~ ~---,-- - .--

Helminths y'ecovered and identified 
.. --.~--~--- ---~--- --------._ .. 

Trematodes ~,!ema todes eestodes ----------. _ .. __ .---
ill-Ia ~ ET -017 UI) Ir_,Hamph i s tom~!l!.... s pp (12) !ri ch.!:!.rJ.s s pp (20) 

1\~!'1 .. ET.-020 (11) I I 

Awa-ET-090(H)III 

I\l'ia··t-Ie .. 022 (F) II 

Awa,tle .. 013(F)III 

. .,. 

III Awa-He .. 007(F) ParamDhistomum spp(7) 

i;Ha -Ne .. 031 (~l) I II 

Trichuris spp(2) 

0esophagostomum s~(l) -

Trichuris spp(5) Unidenti­
fj.ed (2) 
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(c) Debra Berhan area. 

------------------------------------------- - -"'--'-'-'--_._--
11elminths recovered and identified Taq number of 

control sheep 

!)D,.,RE .. 001 (F) I 

0I3"RE .. 002 U~) I 

n B·· L [. 00 3 ( F) I I 

fHJ-ET-072(F) II I 

[)B-ET~094(F)III 

Dfl-ET .. 025 (F) I II 

DB"ET-098(F) I I I 

---_._---------.- --- .. ., Trematodes /Jematodes Cestodes 

F. henatica Trichuris sp (1) ---_._--_. 

Trichuris spp(lS) 

Tri cI!.,os t ronB,Y_~~_ s p 
(1 ) 

Uni dentifi ed (1) . __ ._-------------- --------

(d) Debre Zeit area. 

Tao number of 
control sheep 

DZ· n·ons (11) I 

DZuET-028(F)In 

OZ-[T.-042 (1) I I I 

DZ"ET-053(F)III 

DZ-ET-056(F)III 

DZ-ET-0996(F)III 

-- ._---_ .. _-_ .. _-
Helminths recovered and identified 

TreMatodes Nama todes Cestodes 
------- .---.-~-~--. 

Trichuris sop(3) 

---------- -_._------_._----.. -
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TABLE ~a. Check List and Regional Distrib~tion of the 
lIelminth Pat'asites of Sheer. in Ethiopia (excerpts 

from Graber, 1975b). 

Helmi nt:ls 
.~..-......----

Trematodes 

F.1Sciol_~ ~~'pati~~. Linnaeus, 1753 

.f:'.ascto~~ gi9anti~.a. Cobbald, 1856 

Place of Collection 
(Administrative Regions). 
--------- _r _._ •. __ :. ___ ._ •• _ 

throughout Ethiopia 

Shoa 

Paramphi stoml)n1 ~erv'i Schrank, 1790 Shoa 

~i1ranlphi stOnlum .n_i~!obothrium 

Fischo(~tler, 1901 

.1)ar(\mphist~~mul12. .suk_i.lri nat 11 iet and 
Herry, 1909 

Schistosomil ~£.YJ._~ SOllsino, 1876. 

Cestodes 

EChinoc~~i polymorphll~ !latsch, 

1976 

* 11.0nie~1.~ .expi'lnsa Rudolphi. 1310. 

* Moniezia benedeni Moniez, 1879 -" . , . "-

throughout Ethiopia 

Harrar, Hollo. 

Tigrai, 10'0110, Shon, Sidamo, 
~emu Gufa, Gojjam. 

throughout Ethiopia 

throughout EthioDia 

throughout Ethionia 

~viten i na ~entri_2.'-0c~a ta_ R i vo lta , 
1874 . throughout Ethiopia 

.~ti1esia globirun~'::~~~ flivolt.i, 
1874. Garnu Gora. Shoa. 

Sti1eSia hepatiCa Holffhuge1, 
,-'-_. --y------

1903 • Shoa 

~ysticercu~. ?vis Cobbald, 1:169. Harrar 
. Cyst'icercus tenuicollis fludo1phi, 
~ '1<---' 

1810 . throughout Ethiopia 
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TABLE 13. cont'd 
-~------. 

Place of Collection 
(Administrative Regions) 

---------.~.--.-- ... ----- ~.-. 

.c:2ehur~s.c_~rc~a 1 i ~_ C1 <1 [lhamnl 
and Peters 1941. 

Taenia mu1ticeos Laske. 17BO . 
. _---" -- ~ ...... -~ 

Nematodes 

S'hoa 

unS paci fi ed 

.Stron1y1o;des papillos~? lle1d > 1856 throll!)hout Ethiopia 

* Truhuris ovis Abi1dgaard, 1795. Sidamo, Shoa, Harrar, Nollo. 
Bale, Gemu Sofa. 

Bunostomum trigonocephalum Rudolphi. -. . .. ~- "-w-------.--
1808 Sid~mo. ShOD 

Oesophagostomum co1umbianum Curtice, _.. * '-~'--- -
1808 throughout Ethiopia 

Oesophagostomum renulosum Rudolphi, 
1803 Shoa 

~habertia ovina. nai11iet and Herry, 
1909 Shoa 

Qstertagia £ircumcinet~ Stadelmann, 
1894 Kaffa, Shoa 

* lIaemonchus cO!1tortus Radclnhi\ 1:103 throughout Ethiopia 

Protos tronfJylJl..S:. !:.~!esC(,ns. '-cuha rt. 
186E Harrar. 

Dictyocaulus fil..aY.2ll Rudo1phi,1809* throughout Ethiopia 
Mullerius capillaria Muller, 1889 nale 
~ker)"bi nel~~. spp. Hereschl chacJi n, 

1926 Shoa 
r.ongyl~nema pu1chru,1J ~1olln, 1357 Shoa 
Qstertagia .eJ on9a~_il. Rhoetti, 1943 ulispecifi ed 
Trichostrongylus co111briformis Giles, ---------,,-- ----- Sidamo 1982 



* Tno~E 14. Meteorological Dato 0' the Asa1la Site for the 'tu~y 
Per'i od; 

Source, National ~'ateoro10gical Ser~ices, Addis Ababa. 

(/lse11a '. alt.: 2450m, Lat. !L: of> '52' Long~E.: 39098') 

'---'. -'" .~'--

t!onths 

December, 1981 

January. 1982 

February " 
narch " 
Apri I " 
flay " 
June " 

July " 
August " 
September " 
October " 
November " 

Monthly Rainfall 
(mOl) 

Mean Daily Air Temp. 

°c --------------......:::..-.."..""--"'-..,.,....,f:+~~. -.. ~ 

29.0 

84.0 

23.0 

95.0 

107.0 

71.0 

133,0 

152.0 

47.0 

48.0 

15.1 

15.7 

16.8 

1 (i • 7 

17.8 

18.5 

18.0 

16.4 

15.6 

15.5 

-_ .. __ .. __ ....... ~-...•. _--- ----------.--.. -~.--.-

* The meteorological dota for this site we~a recorded at 
Kul umsa. lat. No.: 08 0 08'; long. E.: 39°08'; about eight 
kilometres away from ftsella. 



- 104 -

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

Source: National Meteorological Services. Addis Ababa. 

(A\~assa • alt.: 1680m, Lat. H.: 07°30'. Long. Eo :38°29') 

tlonths 

December, 1981 

January, 1982 

February 

Narch 

April 

Nay 

June 

July 

lIugust 

September 

October 

November 

" 
" 
II 

" 

" 
II 

II 

II 

II 

II 

~1onthly Rainfall ~lean"Oaily Air Relative 
mm. Temperature °c Humidity % 

49.6 

59.2 

62.6 

92.1 

70.8 

1 21 • 1 

166.3 

11 7 • 1 

72.7 

95.9 

84.4 

18.4 

19.8 

20.6 

20.8 

20.3 

1 7 • 2 

19.5 

18.6 

18.9 

19.3 

18.6 

lR.9 

60.0 

59.0 

59.0 

73.0 

72.0 

74.0 

78.0 

78.0 

76.0 

73.0 

61.0 

/ 



.. 105 -

1A~~E 1&. M,\,orological Data of t~. Debra Be~han Site for 
tb. study Period. 

Source: ILeA, Addis Ababa,. 

(Debra Berhali ,. lilt.: 278010, ~at. N.;90:il ' • Long. E.; 
39°28' ) 

"t it-it .({Il .,,(tLl-. •.. _ ., , ,4 \". • ,_ .1\ · __ ~t,,, .. l .... '¢, ,~~. i$ 4$.0 r::(.""t.--r_"1;'~_-

t'lonthly l{ai ofa 11 i'lean Dai 1y Air Relative 
11(lilths mm. TempeNture 0& 1\ UI\1 i d ity ~ , b' • . . .. ;¢it-_«: -'UI 

4 ~ IS 4 'b. • , &2 .-".-

October, Hal 24.3 11.0 59.0 

Novllmhe\" " 10,0 51.0 

D!\cember " 2,0 11 .0 44.0 

January, 1982 34.0 11.0 69.0 

February " 29,0 13.0 75.0 

Harch " 35.0 14.0 51.0 

April " 61.0 14.0 66.0 

May " 57.0 14.0 52.0 

Julie " 14,0 14.0 53.0 

j'Jiy II 23"3.0 14.0 77 .0 

l\ugust " 401.0 13.0 87.0 

September " 81.0 12.0 82.0 

• . 
~~;- --_ .... 



TABLE 17. 11eteorological Data of the Debre Zeit Site for the 
StuQY Period. 

Source: DebrlZZeit Juntor Colle~e of Agriculture and 
Research Center. 

(Debra Zeit ,. alt.: 1850, Lat.N: 08044', Long.E: 38°58') 

nQllths 

November, 1981 

" December 

January, 1982 

February 

Narch 

Apri 1 

f't:ay 

June 

August 

September 

October 

" 

" 

" 

" 
II 

" 

" 

" 

" 

'" " ., . "-.~ .. ~-
t.ionthly Rainfall nean Daily Air Reh\tive 

mm. TempeN1;ul'e °c Humidity ~ 

3.3 

17 • fl 

60.5 

51.0 

31.0 

84.0 

121 .3 

157 .1 

72.9 

121 .9 

16.1 

15.9 

17.8 

19.4 

19.9 

20.0 

20.4 

19 i 4 

18.6 

17.7 

18.2 

1(,.4 

. _.. - _.---..........,.".-

49.0 

73.0 

54.0 

59.0 

52.0 

58.0 

49.0 

55.0 

70.0 

75.0 

71 .0 

62.0 

.----------~--. 


