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A BSTRACT 

An epidemiological stud~ on gastromtestinal tract nematodiasis of small ruminants In three 

different agro·ecologlcal zones of southern Ethiopia was carried out from August :WO-4 to 

April 1005 on 180 gastrointestinal tracts and 2, 28 faecal samples collected from sheep and 

goals to Identify nematode species. detennine the occurrence and factors related to the 

nematode infection. The study \\ as carried out through post·mortem examInJtIon and 

coproJogicaJ examinations uSlI1g tloal31lon and i\1ci\laster egg counting methods. Post mortem 

examination revealed the eXistence of ten (10) nematode species with differem percent 

prcHtlencc rates (OesophagostOmum C'o/wlIbial1l1m. 92.2; Tr;rhn.<ilrollgylus coluhr~rormis. 

73.9: Haem onchus COlITortus. 68.9: Trichostrongylus axe;, 61.7; Tncuris OlIS. -4~ .8: 

BUllostomum trigolloceplwllllli. J S. 9~ Teladorsagia spp.. 15.6; Trichoslrollgylu$ pr:Jhallints. 

5.0: StrongylOides J1opliioSII'. 1.1 and Cooperw curl/eel. 0,5), The idcnufi':JIH.m of 

TdadorsagUl spp. and Tl"/chm;rOI/~\"Ilis probolurus \\as ne\\ to the region Jnd \.'\ t.:n to the 

country after Graber. ~ 19-5) 3!1': the IJenlificallon of Cooperia curt/eel \\as lor thl: lir~t Hille 

III EthIOpia The pre\ J: ... nct' : sastrOimestinai trJct nematodiasIs \ anes fn 11 J'" HI 

10\\ land and midland Jgro·ecolo.::~ to 1 (IUU 
0 In 11lghlands. \\ IIh an 0\ erall pn.'\ aknn. 111" (j:-., 9U 

0 

III all agro-ecologlcal/or,l.'s. The \anatlt .. 1n III the pre\ alenee of lIldl\'ldual nCIllJhll.k :-pecle:- on 

agro-ecologlcal baSIS \\J" slgn;ricam (po 0.05) e\cepl for Oesophagostomum e IlImhllll1utll 

and Slrongyloules {lflptI!O.\W p>O.05) rhe seasonal pOHlt prevalence or 11111 mOl/chus 

cOlltorll/S. TnchostrollE'11lls ,HCI, HUllstoll/um lrigolloceplwlum. OesOrhtl!!fJSIOI/!Um 

columhiwwtll. Trichun:, O\'lS an": TnehoslroflgY/lis c'Jlltbr~romlls \\ere slgmfieantl~ ~lncd (p" 

0.05) between scasons of the ~ear. \leun nematode burden of different seasons If thl.:' year 

h<!\e sho\\ n slgmficant Jiffcrt::-:"::t."!) for seasonal \ ;.malian (p<O.051. These \ dJ'lJ' I)ns \\ ('n~ 

ohscf\cd bemcen season:- of I.:.:.: \\ct Jnd earl) Jr: (p<O.051. late \\et and 11lIJ Jr 11"'" II I~l. 

late \\ct ilnd liltc dr~ (p U 1)5) :!.Ie \\ct Jnd carl~ \\et fP' lUIS) and bel\\~I.'n .I~r -:...: 181«11 

70ne of highland ami 10\\ lane t ~<O I~ I- ~c\ d! Iference and speCIes \ anJlion J 

til fference III the mean \\ l)nll bv-Jen j r 11 (15 I 

, 



0111 of 98.9% o f infected ani mals in the study area, 97.7% were infected by more than one 

nematode species. 64.0% of po l ~ -paras itised animals in the study area were infected by 4 or 

more nematode species. 58.4% of the infected an imals harboured light infes tation, 40.5% were 

moderate and only 1.1 % was se\ erely infected by gastrointestmal tract nemalOde species. The 

mean IOta I nematode burden and mean total epg count both from slaughtered animals in this 

stud~ was posllivcly correlated (Speamlan's rho (rs)==O.57, p<O,OOI) and the correlation of 

mean epg to individual nematode species burden was significant for three nematode species; 

Trichostrongylus collibriJormis. (rs==0.50); Haemonchus COIlfOriIIS, (r~=0.45) and 

OesophagostomulII co/umbwllum, (r5=0.39) with p<O.OOI for all correlations. Faecal 

examlllatioll results from population of sheep and goats during four sampling periods lIldicated 

sigl1lficant seasonal \'ariation (p<O.05) for all study sites. :Vlajority of infected animals had a 

faec al egg count in the range of 50-800 epg and only fe\\ proponions of animals had faecal 

egg COUlli over 1200, 

The \\Ide-sp read existence of \ anous nematodes in the form of polyparasitislll both in sheep 

and goats In all agTo-ecology of the study area, and the high nematode bun.k:n both at 

postmortem and coproscopic c\amination suggest the IIlStltuthlll of \anous control Illcasures 

lI1clud1l1g strategic anthelminllc lrea!mem for effiCient ullli/allon of the a \'atJable ~mall 

rUllllllant resources at hand. 

Ke~ Hords: EpidemIOlogy: GIT nematodes: Postmortem: CoproscoPJ. Small rumlllani. 

Soulhem Ethiopia. 

, 

• .. 
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1. INTRODUCTIO:,\ AN D OBJECTIVES 

1.1 1r1lroducrioll 

The contribullon of 11\ estock to the human being particularly In the developmg countries is 

numerous and small ruminant produc tion is an importalll component of livestock production in 

A fnca (Rcgc. 199-l). Small rummanls in A frica represent 21 0 '0 of the world's small rummant 

population (sheep. 17% and goats, 300,0 of the world' s sheep Jnd goals papUlation 

rcspccl l\clyll lbralllm.1998). 

Highly adapll\c nature to range of environments. abilit) to utJ!llC \\ ide \anety of plant 

species. short generauon cycle and high reproductive rates \\ hleh lead to 11Igh productlon 

CfliCll.!lK: made sheep and gOJtS complementary to callie Jnd camel (Regc. 199 .. -1-. Ibrahim. 

1995) Sheep .1Ild goat arc a major source of Income (cash) Jnd food protem for rural famlcrs 

III mo:.t p.ut of tropics lIlcludlll~ Ethiopia (Ibrahim, 19981. Jnd ""'Ill. liber. manure and as an 

lIl\e~t!l1~nt (Dt'\e:ndra and \1c leor:. 19S::!. Rege. 1994) fh)\\t'\l.r. the: full ("\.pknlJlIl1n 01 

these n::-ollrccs IS hmdered In the tropical en\ironmcnt. and pJrtICulari) III Africa dUt: 10 a 

combmJtlon 01 factors such as drought. poor genetic pott'ntlal ()f the anllnals. traditional 

system ofhusbJndr) and the presence of numerous prevalent dlSl'JSCS (Schillhom \ all \Cel1. 

1985; \lhoLTil <lI1d Knalyi, 1994; :'1tcnga er al .. 199-1-: '\dal1lukong. 1994: Rcgc. 1994: 

Ibrahim . J 9% I. 

Among tht: dhCJSCS that affect small nU11Inants; gaslrolIlicstll1al Ir .. 1(1 (GI) nematode '1arasltes 

Impost: "t:\t:r~ economic lmpJl\ on sheep and goat pr .... Jul,:llon In the \\orld e\t:rtlll~ 

dclctenl U" dlt:ct on host. whICh mJ: be mal1lfestcd h: l)\\Cfl:J \"aI11:. reduced I.lt~ nf 

rcprOdUl'llon ... \O\\cr gTO\\ til ra.' . ..- or de~1th of lIlfected Il1dl\ ldu;i1, Wilford. 19--1. Bl'(:..,chnci 

19"7(): Smith Jnd Shcmlan. 199":. Kaufmann. J 996. IbrJ.hull. l)l);-"l Jnd II IS a scnous prphlem 

of Iht: dc\dol'lllg nations of tht' \\orlll. parllcularl). \\ hen .. : 'lUtntll1l1 J.nd sanitation ar~ rl10r 

(\105\(11;j d ,II 1996) 



The seYcrit) of the disease and effects it cause is prominent 10 young nocks (lambs) and 

yearlings (Belschner. 1976) and to those individuals that arc strcssed (Soulsby, 1982; Urquhart 

er aI. , 1996: Radosllts el al., 2000). Hence Ihe disease deserves special attention as il 

dUllimshes the capacity of sheep and goats to achieve their inhcrem potcntial leycl of 

production for any gn"cll feeding and management rcgimen (\.lorris, 1988). 

Various cpidemiologlcal factors are affecting the distribulJon and importance of paras1IIC 

disease One of the factors scriousl y affecting the pre-parasitic phase of ncmatode 

dnelopment IS the presence of suitable climate, particularly of temperature and mOisture. The 

requirements of the diffe rent free-living stages ofnemawdes In this regard vary fr0111 parasites 

to parasi les. As a resu lt some parasitcs are more adapted to temperatc cool environment \\ hi Ie 

olhers are adapted to warm tropical CIl\ ironment (Craig. 1998). 

Some of the major nematodes rcsponsible for GIT parasl\osls in small rU1l1111ants under 

tropical em IrOllll1cnl arc: Iloemoll( hus. 7i-ichos(rongy/us. \1..'1II,lfocltru5 dllel Coort'rtO spp. 

(Famil~ Tnchostrongyildae), BUI10S10l1lUI1I mgol/ocepl1l1/ulII and (ialf!('/"ltl fl"c/nscehs 

(:\ncyloslOlllatldaeJ ClwheullJ ol'//Ia and Oesoplwgo.\/()II/J111/ Sf'/' (Strong) l!dae)~ Imd 

Trul!//rn lind Sfronf!l-/oidcs sfl(l (Tronc). 1989) A llu11lbl.'r ofpubh:-.hed \\orks mlill'ate that 

these Ill.'1llJtode speclt:·s arC' Illfccting sheep and goat population of tropical ell\ Ironnl\.'nl. 1.!1Ihcr 

sll1g l ~ ur 11l1 \ed in J host at a IlIne. HO\\ c\ er, under natural field condition. pol~llarasltlsm 

prcdollllnatcs in most cases and the prevalence \ aries dep,-'Ildlllg lip on the areJ and the 

parasltc spcCles invoh·cd. 

In EthiOpia. a number of allempls lla\ e been made so far to Identify the different g(!llcra and 

specie:. of nematodes 111 small rulll1nants and detcnnmc till.' pre\ alence hath h) COproklg~ and 

rl1:.t ml\ftCI11 C\a111I11<1tIOll. ·1111;' report made by Graber (lq-51 \\,15 one of the l.' • .Hhcst and 

(' \l en<';l\ ,-' atk'mpts In dcscnhJl1g the 01 ffe rcm 1)1lCS of ht:l11l!llih parasites of domestic i.lIlIIlWIs 

mdut.llllg Ih3t of small rumm::mts from dllTcrcm parts of EthIOpia The ('\lstclCl..' 01 /I 

('(111101111.\. 0(' colllmhimllllll. 5; 11clp,/l05US, 0(>, 1'l'lIllloSIlIII ( 0\ ilia. Skrllilllllt'IIl,1 0\"1.\. R 

fnf!,nllv( t'Ph,liuIII, Tnchosfrollf!..' /11.\ .~pp., Tcladorsllgw .'1'1' .md TrichUriS S(I(I \\ J~ reported 

, 



frol11 Oromiya (Yabe110. Debre Zeit. Sale); SNNPRS (Sidamo. Gamo Gora); Amhara (Oebre 

Berhan, Wol1o. Kombolcha, Shoal and Somale region (Ogadcn) (Graber, 1973: Graber, 1975). 

A valuable input in Identirying parasites or sma!! ruminants was also made through ex temship 

program by students or the Faculty of Veterinary \lcdicine of Addis Ababa UnivcrsilY and by 

some research IIlstitutes and regional laboratories or the Ministry of Agriculture. In most 

cases, {i"e genera or nematode parasites from differelll angles or the country were reported, 

and these include lIaemonchus spp.. Oesophagostomum spp.. Bunostomum spp. 

TnciJosrfollgy/US spp {II/{I TrichUriS spp .. Longistrollgyills elongatu was reponed 111 sheep at 

Ocbre l3erhan, lLRI research station (Tembely Cl ai, 1997). Skljablllema 0 \ '/5 was reponed in 

sheep at Debre Berhan(Tembely el ar. 1997) and from sheep and goats of eastem pan of 

EthIopia (Abcbe and Esayas. 2001). Chabenra O\lIW was reco\"ered from sheep bought from 

\rsl and Woll0 areas and slaughtered at AddIS Ababa abanoir (Sekelc ef al .. 1982) Details or 

tindlllgs and the speci fic arcas so far studIed arc presented In Annc\ (-t &. 5) 

\!though cxtensi,c :'Iudies arc lackIng III southem part ofFlhiopla. 1\\0 pn:lullillar! studIes b! 

Ihe undergraduate slUdcllIs of the F\ ,\1 of AAL at \\(lla!1a and l1s surroundlllg llldlcalcd the 

llllronancc 01' gaslrollllCslInal tract nemalOdl'~ a~ J m.iJor probklll 10 sheep and goat 

productlon of th(' study SHes (80 10 90~'o prC\ah.:nl"l' 3(cordmg 10 Dcft~Je. !9<)~ and HailclcuL 

~lIu:n. 1l00\C\Cr. detail studIes conmng all a£r\.l-ecological 70nes ,md Ihe Il1lponant 

epidemiological factors thaI may have great role III the disease cQmrol ar~ lad. mg. rhcrcfore. 

thc general purpose of tillS study is 10 identlf! Gil nematode species C\ISllI1g and 10 observe 

the major epidemIological factors that dctenllllW OCCllrrence and mag11llud..: of GIT 

nematodiosls or small nllllinams in three di ffcrent agro·eco!ogical zone~ of Southem EthIopia. 



.2 Objectives of the st udy 

A. To identify the nemarode species parasitising sheep and goats and determine their 

pre\,alence in three dl fferen t agro-ecological zones of the study areas. 

B. To observe the seasonal dynamics of GIT nematodiosis of small ruminants in the study 

areas and iden tify the lIlvolved epidemiological factors associated with the GIT nematodiosis. 



2. LIT ERATURE RE nEW 

2.1 ~tajo r G IT Nematod es Affec tin g Small Ruminant Produ ction 

Parasitic gastroenlenus is a \\ arld\\ ide problem and important cause of production losses in 

sheep and goat production (Eysker and Ploeger. 2000). These producllvi ly losses due to 

nematode parasite mfec tion of small ruminants could be due to changes in feed intake. 

lInpaired gastrointesunal Iract function. competition for the host's essen ti al nutrients and 

damages during parasi te feeding: and these losses include the dIrect effects of severe clinical 

signs slIch as anaemia, oedema. diarrhoea. and 3110rC\ la; which can easily result In poor 

general pcrfonnance and c\'en mortal ity parti cularJ~ lJl the ~oll ng aged and immuno­

suppressed {stressed 1 mdi\ Iduals (\\'ilfo rd, 1974: Fox. 191r: Eysker and Ploeger ::!oOO). 

The efkct of parasll!sm on lOdn'Jdual animal (host) is nOI dIstinctly mamfested cllmcally for 

spel'llic para~lIe species. In general. all IIltestmal nemall1uu..lslS lead to reduced ft.'ed Inlake 

\\ Ilieh 111.1: he part;~ du(' to IIlcreascd production of clh,kcysloklllln b: Ihe ]!He~tillal ('('115. 

ab:;orb~u IOta blood system Jnd aCI on neuro-cndocT1JII.: control centn: and .suppres:; the 

app('tltc lIo\\c\er. baseu on the predominating clllllcal ~ylll ptoIl1 S. \\e can group 

gaslroJlltcsllnal traCI nemaloues as those that cause decn::ased feed ullliJatlOn by tht: host. 

those that cause the destruction of hosl 's tissues and those that cause loss of blood (Wilford. 

1974. 'Qulsby. 198c. Troney. 1989: Fox. 1997). 

2 I I lJI r nematodes that CJuse decreased feed uullzallon b\ the host 

TIll'. :roup IIlcludc'i l1lallll~ Tel(Jdors_:~lll sf/p.. Tr (IiU,f/"UlIl..'l"I IIS sflf. ( lOpel"lti .'pp .. 

'l/m/I".:\ I< /lJc.\ ftlpll (ISIS . ()(.'~ophago5[{J"'/im ~pp and \ /J/(//I)dm/, 'PI' Thl p.lthoit.'glCai 

changl· ... oh"cr\"cd due to these parasl;:es IIlclude: lunn.: under mucosal erllhdlUm of 

ah\)m;j~uJll I Teladona,<w -"['p .. Tnclioslr' In~ -IllS axel) 'HI,j ... mall IIllcstmc. erosIOn or mucosal 

cpllilc.:ilulll of abol1:'Jsum Jnd IIllestll1C'. catarrhal cntt:'nU .... \ illous atroph~ III antt.:nor :;;mall 

mlrsllllc.: hypcraenllJ and OedCJl1d In extreme cases. diphtheritic rntentls ,md e\udJte~ hllluer 

<Jh!-1 1rl'll<'1l IDunn, 1 1-8: StJubh:. IYS2. L rquhart te'l,lI, !,}l)h: Radostlls C( al .. ~Ol)/ ) 
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The manifestauon of these lesions is marked alteration in the influx and effiux of water and 

electrolytes (chlorine and sodium ions) in the bowel and morphological and bIochemical 

changes in the epithelial cells and their microvilli (Soulsby. 1982) leading to protein losing 

enteropathy. accompanied by excessive mucus production, diarrhoea, \~eight loss. hypo 

protcinaemla (Smith and Shennan, 1994; Urquhan el 01., 1996). pica (Troncy. 1989) and III 

chronic cases thi s fonn is almost indistinguishable from malnutrition (Dunn. 1978) 

1.1.1 GIT nematodes thai remove Lht' host's tissue and blood 

This group of paraSJle includes Haemonchus spp., Chabertia Oll/Ill . GOI~eria pachyscelis, 

BUllosromum mgOllOcephalulfI and Trichuris spp. In most cases, the prcdominallng s)l1drome 

is said to be progressIve debJiitating anaemia (Smith and Shennan. 1994). but hyper acute and 

acute infectIOn of IItJcmol/chus conforfllS and acute infection of GOlgeritJ pudnsceits could 

lead to death \\Jthout any more ciJl11cai manifestation than acute :,mcnlla (Bdschncr. 19- 6: 

Dunn. 1 (r'i. Soulsb\. 1982: Troncy 1989; Smith and Sherm.m. 1994, BO\\ man, 191)9: 

Radostits er oj • 20(10) 

The losses causcd b~ J/tlemollcims COllfOrl/iS are more severe and lInp0rlant dUl: to 11'" C\lrt:lne 

pathogenecl1y. \\ Ide geographIcal lhstnbut!on In tropiCS and liS high pre\ akncl: III small 

ruminants I Dunn. 19-8: Trollcy. 1989). Gmgeria pachyscelis IS a highl~ \'Inlknt nematode 

that sucks blood and can cause death of a host e\en ill small burden as fc\\ ,,1:\ 24 parasites 

(Soulsby. 1982) Chaherlw O"UIU IS a plug feeding parasue ot large mtestmc \\ hlch cau:;.cs 

loss of blood \\ hen u dra\\ s plugs of mucosa by its wide mouth. and us blood sucklllg IS said 

to be accidt:ntal. and loss due LO haclllorrhage at the biting SHe is \'o!ummous (Soulsh~. IIJS2. 

TrollCY, I1)S9), RIIIIOS1011111111 Irtgollocep}z.llllIn IS a bloodsucker causing progrcssJ\ C ant:lll13 

(Dunn. jlr~. Soulsb~. 1982) and hlood-:::;ucklllg habEl of Tnchur,_~ 0\/<; \\as st~llt.·d In rmm:) 

(1989) 

The clime;)i manifestations due 10 Ihcse nematodcs \'ary from suh·cllmea! to bJccJmg 10 Je<.llh 

(Dunn. 19-'; Sl1U1sby. 19S:~. Troncy_ 1989: Lrquhan el 111 1996) and could be ~en(,lall) 

() 



summarized as pale mucus membrane, oedema on the ventral aspect of the body, bottle Ja\\. 

weakness, wool falls out in patches. prostra tion and death. 

2.1.3 Nematodes that cause marked nodu lar reacllon 

Marked tissue reaction manifested by fomlation of nodu les in the intestine of infec ted small 

ruminants is commonly obsef"\·ed in infestation by the 3rd stage Jaryae of Oe. cO/limblllllum 

(Soulsby. 1982; Trone). 1989. L:rquhart el ul .. 1996). In previously exposed sheep and goats 

due to sensitisation. 3rt1 stage larvae of Oe. columbialllll1l pass into sub mucosa of small 

intestine and some times under heavy Infection to sub mucosa of large 1I1teSl1l1e and marked 

inflammatory reaction around each larva takes place. These nodules (inflammatory reaction) 

could be as big as 1.0 em in diameter and containing greenish eosinophilic pus and fourth 

stage larvae (Urquhart el al.. 1996). 

According to Soulsb~ (19~':n. these nodules arc due to leucocytes. esp~clilll~ ~osillophils and 

foreign body giant cells collected around the parasites and the focus become~ encap:-.ulated b~ 

fibroblasts. \\,hene\er then: 15 massl\e IIlfcstation. the number of nodulc~ \\ 11\ bt.' nUlllcrous 

\\ hlle the colon WilIJmS fe\\ adult wonllS Extensiyc nodules on th ... I11h~Sllllal \\ ails and 

mucosa mterfere \\ ilh absorption, bo\\ el mo\·emcnl. digestion and \\ h~n thesc supural1ye 

nodules rapture to pentoneal surface caus1I1g supurau\·c peritonitiS and Illulupie JdhcsiOns 

(SQulsb). 1982. Smi,h and Shennan. 1994). 

2.2 Basic Life C~ d e of Ih e :"emat odes 

.\"Iosl GIT nematodes ha\c the same baSIC life cycle. Majority are O\lparl)US dnd the eggs are 

similar and \·cr: charactensiJC type. and lInmcdiatc transfer of mfecllon from Oll(,.~ host to 

another docs not o~cur ( rrollc~_ 1989: { rquhart Ci a/.. 1996: Craig, 1995. I knun\. I lJl)f\). 

After the eggs pas:)ed 111 facces of the host. the first stage lana de\d()p~ \\](h III th~ t.'gg and 

then hatches 111 the c\lcmal em·ironment The lirst stage larvae feed on hJCtlTI3 111 the faccal 

pellct and moults to second stage laf"\ JC. dunng \\ hich the Ian Je ~hcJ ~omplet(,.· cutICle. 

mcludlllg the 11I1111g of mouth 0pclllng and the c\erctory porco Once tht: moult b o\er. the 

Ian J IS \ cry aC(1\ (. II starts fccd1l1g \ Igorow51y on the bacteria \\ ith 111 1""lc(31 pellet Jnd ("nlcr~ 



to the second moult ing period. The stom3 closes and the larva is sealed off with in the 

separate cuticle, and this is ensheat hed thi rd stage larva ( L3). and it takes 6 to 14 days to reach 

to this stage in most cases (Dunn. 1978). This ensheathed L3 can not feed and lives on its 

s tored food. During this stage. the larvae leave faecal pellet and available on nearby pasture 

waiting for a host (Dunn, 1978; Soulsby, 1982; Troney, 1989; Urquhart el al.. 1996; CraIg, 

1998; Hendrix, 1998: BO\\,l11an. 1999). 

Though most G IT nematodes foll ow the above basic tife cycle. some nematodes are showing 

exceptional circumstances. Nemaro{lirus and Tric/llfl"/s species produce egg \\ IIh thick shelled. 

In NemalOdirlis speCie'S. the L3 de\elopment takes place with in the egg shell. and the infection 

of the host is acqUired by the lngestion of the L} \\ ith in the egg shell o r hatched as LJ and 

available on the pasture (Kaufmann. 1996; Urquhart el aI" 1996). While in Tncllllris specIes 

the infective larvae de\elop after being passed in faeces with in the egg shell and the animal 

will be infected by ingesting the infec tive lanae inside the egg shell (Kaufmann, 1996).- ln 

Srrongyloides specl(!S the eggs \\hen passed 111 the faeces contain fully de\dopcd lan·ae and 

ha\ e a possibility of de\eloping either to free li\ ing adult or in feeti\·c tlmd Stilg(' Ian ae In 

some parasites (Bllli IJSIOJIIUI1/ and Sirongl"/oules) these infective stagcs III th ... ' external 

eJ1\ironment may mltTt the host through skill penetration. I.c. they don't P;js~l\ch walt for 

mgestioll (Troney. 1\J~9~ Ht?ndflx, 1(98) 

In vast majority of nematodes the pa rasi tlc phase starts after ingestion of third sta:;?c lal\ d (L 

The retained sheath of IIlfecti\e stage lan'ac lS cxsheathed through host and paras III s(}Jllull 

(Soulsb: . 1982). Then the cxsheathcd lan·a come in contact \\ith the mucosa. pt:netratc deepl~ 

bel\\ een the \'illi or n110 the glands. ~lost of the subsequent development occurs 111, rather 

thall Oil. the Illucosa [n most cases these lan·ac emerge to the lumen at fifth stage (] ,) though 

some superficially de\ eloplllg genera emerge at the late fourth stage (Dunn, Il)"'h~ Troney. 

1989: Craig. 1998). In both cases these young adults feed . mature. copulate .md hc(omc egg­

laying adults. Then. eggs pass to eXlemal el1\1r01lmcnl with faeces (Dunn. 1';-8). The 

prcpalcnt reflod \·am:~ bet\\ cen 21) 10 ·W days 111 most cases (Trone)" 1989: K.ltItm:lt1I1. 1096: 

Lrquhart eI u/ .. 19961 
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2.3 factors affect in g the epid emio logy of G IT Nematodes 

i\lany factors are known to influence the transmission and prevalence of nematode infections 

in grazing ruminan ts (Urquhan el al .. 1996) and the disease patlem is detenllined by factors 

influencing the susceptibility 01 the host. the number of infecti\·e larvae accumulating on the 

pasture and the number of \ar- 3c- undergoing hypobiosis (Radostits el aI., 2000). Broadly the 

three influencing factors that ca:1 determine the occurrence of small ruminant gastrollltcstma! 

tract nematodiasis could be mec:loned (Smith and Sherman, 1 99..l; Stromberg. \997). 

2.3 . J Environment-Host InteraCllon 

The environment-host interactlon that can influence the occurrence and pre\"aience of 

gastrointesti nal tract nematodlos:S of small n1minants include: 

2.3 1 I Feed a\·ailabilllY and qu;::Jt~ 

:\utntion plays great role III \\('111 burden control Poorly fed animals are marc susceptible 

and carry more \\orm burden du;': to their failure to thro\\ o\·er of infection qUIckly I Riluostlts 

ef til . ~OOO). while adequatel~ 'cd 31llmals are better able to tolerate parasllism I L n.luhan l'f 

Ill. 1996) Protein supplement"::lon to the young grazmg sheep has reduced the need for 

sun l\al drenching and IIlcreas('..:: the producllon (\ an Houten el al., 1996). 

In tropical Afnca \\here sl11a· n1mmalllS are ~('Pt under grazing management. tht.' feed 

d\ <llIabilit) and qualll) ma1ll 1~ depends Oil the se<lson of the year. Wet season bl'lIlg. good 

both for feed a\·ailabilit~ dnd ~uallt~ is also conouci\e for parasite lanaL' sun 1\·<11 dnd 

dn riopmelll on paslllre. \\ luk ~ry season is bad bOlh to the host and paraSJl(' ;dn ae BUI 

dUring dr~ season . accumuL:H lO of Ilocks along \\·:.lter courses for the search o~ \\ .1I('r and 

grt.'t:n grass fayours disease IrJ' ~J111SSI0n JnJ spread het\\ een flocks (Tronc~. 1 (1~9: 1 d\I\"l'". 

199' . Radostits III al.. 2U!)()). 

') 



2.3. 1.2 Grazing behaviour of hosts 

Grazing behaviour of the host is one of thc mtluencmg factors affecting the epidcmiology of 

gastrointestinal tract nematodes. Sheep gra7ing close to ground are more exposed to masSIve 

numbers of infecti\'e latvac compared to frce rangi ng goats that are less exposed to the 

infectivc larvae since their feeding beha\lour IIlciudes a large component o f browsing at Ic\cls 

well abovc the ground (Smith and Shenllan, 1994) Howcver. domesticatcd goats managed III 

areas where access to browse is restricted and pasture grazing is mandato ry are equal!) or 

even have greater ri sk o f nematode parasitism (Smith and Shennan, 1994; Radostlls el of, 

2000). 

2.3 .1,3 Flock management 

O\erstocklllg and prolonged grazlIlg on the same pasture leads to 0\ ergrazing (loss of 

J.\'allablc herbage per anll11al) and hence !O\\CT plane of nutrition, It also cncouragl's large 

amount of faecal deposit on the grallng field and pOlcntlall: to higher Ic\'cl of infecll\ It: pl:r 

unit area Thus overstockin~ and prolonged grallng all a plot of land, bcsa\es afll(tlllg th~ 

gro\\ th rate of animals. It may exacerbate the pathogcnic effect of acqUIred infeCIIOn:-i b: 

lo\\cring the protecti\c 1I1l l11unit: (Dunn, 19-8: Tronq. 1989: Ndamukong el ul. 199-1, 

Thamsborg el al.. 1996; Urquhan er <1/ .• 1996) 

ROlatlonal grazing, ahcmate grating. mIXed grazing and zero grazing having kno\\ ledge: on 

the epIdemIOlogy of a given nematode parasite. are some of Important managcment lechlllques 

to control the nematode parasite \\!th out chemical use (Dunn. 1978: Kaufman. 19961 But tht: 

usc of rotational grazing to control ruminan t GIT nemalOdiosls \\ as said of tittle \aluc hL'cau~c 

the nfc(t!\'e larvae may resist long penod 011 the grallng field (Soulsby. 198::!. Radosllt~ t f al. 

201 l) 



1.3.2 Ennronmenl~Parasite Interactions 

Founh and firth stage larvae and adult gastrointestinal tract nematodes of sheep and goats 

reside in the GIT, while eggs, first stage; second stage and third stage larvae exist on the 

extemal environment (Dunn, 1978). Having conducive temperature and moisture. nematode 

eggs deposited by carrier sheep and goats are able to dc\elop to the third stage larvae (L3) in 

the external environment. But external fac tors do inllucnce the development from egg to 

Ulfectivc laf\ae. These external factors to be included in en\'ironment~parasite inleraclions and 

thus affecting the epidemiology of GIT nematodes are mentioned as follows: 

2.3 2.1 Climate and Season 

In cool temperate climate free~living stage of paras ite laf\"ae could survi\ e for longer period 

than arid tropical environment (Dunn. 1978; Chiejina el a/ .. 1989). In the cool tropical 

em Ironment of Ethiopia. TembeJy el aJ.. (1997) reponed large number of nematode parasites 

from small rUllllllanlS dunng \\ et season. Similarly pca}.. mfccllon rate of gastrointt.:slmal tract 

nematodes were reporteLi dunng the rainy season and \(I\\("r infecilon rate dunng dry season of 

the year III Southern Nigeria (Fntsche el al.. 1993) and In The Gambia (Allene U 01. 1994). 

TillS seasonal fluctuation ma) be due to a number of fJClOrS \\ hlch are responslbk for the 

numbers and availability of infective stages. and thest' rna) be com cniently be grouped as 

factors affecting contamination of the environment. and those controlling the de\'elopmem and 

SUf\ I\al of the rree living stages of parasites (Allene. 199 .. L L1rquhan el al.. 1996. Stromberg. 

199-: Craig. 1998). 

II 



2.3.2.2 Biotic potential and survival capacity 

The level or contamination of environment by the parasite is mnuenced by sc\eral factors. 

The biotic potential of a nematode Illay be one or the raclOrs. Some nematodes such as 

H COlllOrillS produce thousands of eggs (prolific egg layers up to 10,000 eggs per day for 

se\eral months) \\ hile others like Trichostrongylus spp. produce only a re\\ hundred (L rquhart 

el (II.. 1996: Radostits el 01 .. ~OOO). 

Some nematode eggs survi\e outside of their host for consIderable period of tllne (ex. 

TrichUriS. Ascans. Sematodirlls). which may be dependable on the thickness or theIr egg shell 

thus responsIble for longer lime contamination of the grazing field (Allene el al .. I 99-l). 

2.3.2.3 DesiccatIon 

Temperature and humid ity arc major deternlining factors among others for the de\'elopmcnt 

and sun 1\ al of nematode egg and free·li\lng stage of lana. L'nder fa\ourable condlllon. the 

egg \\ til be hatched to first stage lanac wi th in fc\\ hours afkr 1I~ passage through lacces 

Th(" consecul!\ c fir:::.t and second stage lanac arc de\ eloped. ;':110 th~se egg J.nd Ian al.:' arl.:' 

extrcmc1~ susceptible to the desiccation (CraIg. 1998), A stud~ C0ll1jucted III :\ \\ assa. southern 

Ethiopia. has lOdlcated that there was Sign ificant dIfference In lemperJlure and 1ll0ls(Ure 

content of sun e\posed and under shade faecal masses (Dcmt:iash el ell .. ~OO-l). llighc.:r 

temperature and 10\\ moisture \\ere obsened in sun exposed and lo\\er III under shJde \nd 

also egg counts and lan"ae counts between sun exposed and under shade faecal masse::; \\ as 

re\ ea1ed thai higher egg and lan-ae counts \\ cre encountered In Iho~c under shadl.:' Jnd 10\\ er 

obscned m sun exposed (Demclash cr (II .. 2004). But embryonah!d egg:::. of somr.: nemah.llk 

specIes and ~nshcathed thIrd stage lanJe arc best equipped 10 sun J\e thc a\h erse ('ondltlon~ 

of the em Ironment {'\nenc d 01. 199.l)_ Ilo\\'c\-er. both dIrect :-,unltght and prol{lll~ed hIgh 

ground temperature arc fa tal and hence no stronglyhd hfe cyek an be.: completed In tntJll~ 

Jnd CIl'\Jrolllllent and dcsen regIOn (Chiejma el al. 1%9. Bo\\mall. 1994) unk, ........ 

mlcrohahll;.!(::' Ihal pro\ Ide t:llough mOIsture C\ISt. 



2.3.3 Host~Parasite Interaction 

AnalysIs of nematodc populauon 111 ruminants over a period of sc\eral years um eiled the 

prescnce of host and wann related factors affecting the SUTYI\'al of laf\al nemawdc inside a 

host (CraIg. 1998) 

2.3.3.1 The ImlllUlle status of a host 

Generally. the effect of a protecli\e host immune response IS to limit the paraSite population 

with in certam limits acceptable to the well being of the host. ThiS action IS aChle\'cd by' 

ehmmatlon or c\pulsion of parasites: retardation or inhibition of de\elopment of l1e\\ I~ 

acquired ml('cllon. reduction In the fecundity of female wonllS and reduction in the 

estabhshment rate of infecilons (Kelly. 19- 3). The defence stJtu~ 0f a hO':'1 nalUrall~ \'ar) 

bct\\ een !'pt.:(les of host (sheep \ ersus gOals) and between mdl\idua]..; m a O('l(k (Stear Cl til . 

1995. RJdostlls t.'f al .. 2uno1. ho\\c\er. ITl many host parasllc relatIOnships \\ here strong 

ImmUl1lt~ dc\ clop~. thIS is usually associated \\ ith prc\ious C\pllsurL' Ir the p;mlslle (Bll\\ I11JI1. 

19991 fluctuations m the Immune status of grazing rul11l11anb (all also happen due to 

concurrent dl:-.;cases. stress. sterOid thcrap~ and other ph)slol('l~l(ally rclall'J IJctors \losl 

cOllllllonl) menlloned factors mchllk 

1. 3.3.1 I Pen partunent rIse 

ThiS phenomenon IS obsef\'ed In preg.nant and lactating ewes allhc tune of\\\o week:-.; before 

lamhll1g to fllur wceks post partuntlon (Dunn. 197 ; CrquhJ!1 t r ,tI. 1996. Bo\\ m<ln. 1991)j 

Thc n:spon::'lhle f,Ktor for Ihb rise of faecal egg count is s:l!d 10 hI.' the rrlca"e of L.Il.'h .. 1.~;l'nlt: 

hOrIn0l1e, pn)tactlne (Kell!. 1')-3. l rquhan el U/.. 1996: BO\\1113:" )99, \\h!rh "urprr.:~" Iht' 

111l11111n1t~ If Ih(' e\\ c and bnng5. '1Il apparent ITlcrcase 01 thl' 'lumbers 01 \\-Onlb h\ Iht: 

resumption llf d('\clopm\'nt of rrc\lousl~ mhlbued lar\al stJges. lI1(reaseJ rail: l)( 

cstablishmcill of nc\\ I) acqUired lar\dc. failure 111 the cllIllinatloll of ('xlsling mfi.:ctlon..,. 

Unlllhlblll"d .;('\etopment to matum) of newl! acquired laf\ a\'. lII(r('d"'~ In thl.' i'.'(undil) (If egg 
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-
laying adult female nematodes. which were repressed in ordinary healthy non-lactati ng ewes 

(Kelly, 1973; Dunn. 1978). The condition in general brings increased worm egg ou t put \\ hieh 

is epidell1io l ogicall~ significam not only by contami nati ng the pasture but a lso liS adjustment 

with the period of c\istcllce of new suscepti b le population of lambs (Kelly. 19- 3; Urquhart el 

al .. 1996). 

2.3.3.1.2 Self CUfe phenomenon 

In endemic area. after hea\ v rainfall: the faecal egg out put of certam nemalodes 

(Haemollchlls COIltOrllls) drop sharp ly to ncar zero leve l due to expulsion of adult worm 

burden. This situation is related to ingestion of massive third stage larvae that trigger an 

immediate type of hypcrsCnSlll\i ty reaction due 10 ingested an tigcn (Soulsb), 1982: l:rquhart 

etul., \996). Another cxplanation suggested \\as that self curc is duc to IIlgestJon of fresh 

gfO\\lng grass that IIlduces diarrhoea and thus resulting in expulsion of aduil parasltes_ But 

"hatc\ cr the cause. se lf·cure 15 probably of mutual benefit to both host and rardsJt~. 1 he host 

gets temporary n:!Jd from persistent blood loss while the aglllg parasJ\;; population IS 

eventually replaced by a vIgorous young generation (Urquhart el 01.,1996) 

2.3.3.2 Age orlhe host 

The existence ('If age related difference in susceptibil ity resistance of sheep and goat nocb to 

nematode infectIons has been reported by se\-era l researchers. Soulsby, (1982) has II1dlcated 

that young shcep and goat are slisceptible 10 Trichostrong),lus species than aged (older ol1es) 

Sheep aged 16 or ~~ months sho"'ed be Iter Immunological response to nematode lIlfectlon Jnd 

sllppressed nematode egg count in their faece~ than -l-month-old lambs (Douch ard \Iorum. 

1993) Other .. rclat.: age related susccpllbilllY to \'anous stresscs they fael' . ..:.uch as \\calllllg 

stress and decrcJ. ... ,:d Illilk production In C\\C:-, due to \<arious rcason~ and hence reduced Iml1-

intake by sud.11I1g lambs and "'Ids (Tronc~. 1 Q:S9: Sil\-a ('1 al.. 1998) App'.lrl"ntly. the 11111l1U1h.' 

responsc contwllm;; the paraSIte populatIon::. 111 the host is readil) lmpalrl'd or deficlcnt 1Il 

young al1lma1~ and. these are particularly susceptible 10 the pathogenic efkcts of HIIL-cl1on 

(Kelly. 19-31. \\hl..:h IS best mdlcated by the persistent of infectIon b~ young anImals I~ 

!J 
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reflected by the continued passage of \\Oml egg in their faeces for up to 60 days after infection 

(Kelly. 1973). However. Fntsche el (JJ., (1993) in their work have suggested that acquired 

immunity to be the major faclOr for suscep tibility or resistance to nematode infecllon 

2.3.3.3 Genetic factor of the host 

Sheep lI1dus tries through out the \\orld arc seeking altcmall\'e approaches to parasite control 

because of production losses due to parasilism, increased frequency of drug resistance 

parasites and consumers demand for minimal chemical use in sheep and goat production 

(Owen & Ax ford. 1991; K looQennan el al. 1992). \' ariation in susceptibi li ty be(\\ eell breeds 

and with in breeds due 10 genetic factor were reported by different researchers in the world 

(Soulsby, 1982; Owen and .-\\ fo rd. 1991 ; Gray el (JJ., 1992; Hohenhaus ef at.. 1995 . Gray. 

1997; Amarante el al.. 1999) Research 111 sub humid coastal Kenya has clearly sho\\n thai 

mdigenous Red ~taasai sheep are mon: resistant to gastrointesllnal nematodcs (prcdmnmantly 

1I11emolichus COIIIOrl//S) than nOllC Droper sheep (cned by \\'oolaston. 1996). Ih~ study 

conducted on lambs of Suffolk Jml Gulf Coast "'all\eS for naturally acqum.:d "(TOngy Ie 

mfecllon. ha\e sho\\n thei ndll\C" lambs of Ihe Gulf Coast dC\'elopcd rcs!s.I..lJl((, 10 

lIaemoflc!lIIs C0I110/"ll/S mfeetlon dunng their firsl e\posure to 1I1fcc\1on at the agl.' \'. hc.:n they 

arc conSidered immune mrompetclll and colostrally Iransfcrred anl1 Haell/ollchw ?I/fn/"lus 

immunoglobulin did not appear to be 10\01\ ed in the resistance (Bahlrathan el 01 .. I09fl) 

Lines of Romany sheep. selected as lambs from consistently 10\\ or high faecal egg COUIll 

(FEe) parents follo\\ing pcnods of natural challenge 111 ~'e\\ Zealand. indicated :'lgl11fic<tnl 

difference bct\\een brccd11lg hnes for abomasal and intestinal nemalOde rcsistancl' (BI'5et f..'t 

tIl.. 1996). These lambs Oft~:<lstant gcnotype had lo\\er faccal woml egg counts. lo\\er "onn 

burden Jnd higher Ic\e1 01 r~" stam.·l' to lanai cstahlishllll.!lll I Gray t'l al.. 1992). 1"'11" :.:~nc!Jc 

(l1ffcrence IS moderately hl.'ntJ.ble. i.md could he efkctl\'cly ,('Jecled by us-lIlg faecdl ·,\\ . .lnll c~g 

count although man y ailenlJI!\cs. such as O;-':A markers. hos t antibody and par<.t:"!'.t· ,mtlgcn 

dssa~s are being de\clopcJ !t'r usc as selection cntcflJ (Gra~. 19~r) and Ihest: g.cncl1call: 

reslstJnt Indl\lduals can ht' . .;..:li for lbsease control I Barger. 1989: Slear and \tUrf.!:. 1\)\1..1) 

I: 



2.3.3.4 Arrested development oflhe parasite in the host (Hypobiosis) 

Hypoblosis. a temporary cessallon of nematode lan a development at a precise point in its 

parasitic dC\'elopmcnt (Troncy. 1989). in a host population can bc recognized by the presence 

of large number of larvae al the same stage of development III animals withheld from infection 

for a period of longer than thai required reaching that panicular larval stage (Smith and 

Shennan, 1994 ; Urquhart el al .. 1996). The fou rth stage larva become metabolically inactive: 

they do not feed and remain with in the host in an inactive state until favourable conditions 

occur in the host or environment for the ir development and subsequcnt survival o f their 

offspring. 

Thc major factors that initiate hypobiosls are said to be acquired immunity of the host 

(pen iOlls c\posure) or the expenence of chmallc conditions during the free-li\'ing phase, In 

the tropical environment. reduced mOisture and inc reased temperature are claimed to induce 

hypoblOSIS (Eysker. 1997: Galongi f/ al.. 1998). The hypoblollc lana IS not only able to nadc 

unfa\'ourablc cond itions but also evade the- host's Immunological suneillancc system b~ bemg 

metabolically macme (Fritsche d ur. 1992. E~skcr, 1997: Gatongl f:.'f al.. 1998: Craig. 1995: 

remhcl) el 'II.. 1997; Tembely. 1998) 

2.3.3.5 Difference in the strain of parasite 

The presence of strain differences in parasite spt.::c ies was staled tJ1 Lrquhan (Urquhart el al .. 

1996). The experiment done in two strains of Haemon('hus ('Of/tOr/liS, Sheep Deri\'ed Stram 

(SDS) and Goat Deri\cd Strain (GDS) Hllhcated that. GDS appeared to affect goalS more 

severely than SDS e\'en though Ihere \\as 110 lhffcrence Jl1 their establishment (Rahman and 

Collm;_ IY9!) 



2A Diagnos is 

The problem of gastrointestinal Iract nematodlos ls is one of the major problems of small 

ruminan t production and health. Due to this great Impaci imposed. ear l) detection and 

correction is of paramount imponance. Clinical diagnosis of gastrointestinal tract nematodes 

of sheep and goalS needs history of the area. history of 31llhelmenthics treatment. grazing 

history. age of animal and cJimcai signs manifested by the disease (Troncy. \989), but as GIT 

nematodiaSIs share common cJinicalmalllfeSlalJOnS \\ith other diseases laboratory diagnosis is 

Imponant . 

2: ~ . 1 Laboratory d13gnosis 

Although the re is much currelll interest III the l:SC of serology as an aid to the diagnosis of 

hel ll1l11thosls. pamcularl) with the mlroducllon of e117)111C llI1ked 1J1lJ1lUnO sorbent assay 

(ELISA) test. diagnos is of gast roll1t..:stlllal parasitic mfectlons slill depends mostl) on 

p::u3slto!oglcal findlllgs oreggs and or parasites ITl raecal samples (Lrquhart er .d .. 1(96). 

~ ~ 1.1 Fat.!cai e'\a1l1ination 

Faecal e\:amlllJIIOn for the deteclion 01 \\ onn eggs IS most common and roullne work in 

gastrointestlnal Iract nematode diagnosis (L rquhan er al. 19(6), Examlilation of fJeces for 

nematode egg~ may \ ar) from a simple direct smear to more camp Ie\: methods lIl\'ohll1g 

centrifugallon Jnd the use of floatalion ilulds tHendrix. 1l)98) \'anous techJllquc~ \\ere 

d('\"elop('d Jild used. but some arc SUnll11ilrllCd a~ follo\\ s' 



2.4.1.1.1 Qualit3 tivemethods 

2.4.1.1.1.1 Direct faecal smear examination 

The presence or absence of worm eggs in faecal sample by the use of direct smear of fresh 

faeces on a microscope slide and examination under low power objectives of the microscope is 

routine procedure. However, th is technique is only useful to detect nematode eggs when it 

exists in high concemration in the faeces. Other disadvantages of direct techniques include 

difficult) to identify them since the eggs are partially co\"Cred by debris malenals and 

quantitative results could not be obtained although it is fast and easy technique (Hendrix, 

1998). 

2.4.1.1.2 Concentration techniques 

Light infections are not easi ly detected by the use of direc t smear; therefore concent ration 

technique was developed to o\'er come the shortcomings of direct smear. The concl!ntration 

techlllques that are widely used include: the use of salt or sugar solution and centrifugal 

concemration techniques. In both cases the logIC behind is 10 concentrate the nematode eggs in 

a gi\cn portion of sample or processed faecal Illatenal (Hendrix. 1998. 80\\ man. 1999). In 

notation the type of egg recovered is related to specific gra\"it~ of solutlons: half saturated 

sodium chloride (NaCl) with specific gra\ It) or 1.125 is capable of noallng trichostrongyloid 

and strongylid eggs \~hile full) saturated sodIUm chloride solution \\Ith speCific gravity of 

1.20-l is preferred as general purpose solution (HendriX . 1998). 

1.4.1.1.3 Quant!lati\e methods/Egg counting techniques 

The dcmonstralJon of a parasi tic clement in excreta mdicates the presence of paras lie. 

However. this lnfomlatloll is not ah\ ays suffiCIent. In the case of gastrOinIcs tll1al strongylosis. 

the number rather than the presence of paraslt~s is Important (Tronc~. 1989) A technique 

called ).1c;-"lasler method is commonly employed method that requlfI:s a special COUJltIng 

chamber called v1c\!aster. ThiS technique IS said 10 be easJ!~ applicable 10\\ technology 

parameter to indicate the le\el of infestauon and de2ree of \\·omt burden 111 some lIlstances. 

The method enables 10 detemtine the number of eggs per gram of faeces. although II is 

1, 



dl fficult to relate directl y with the burden of parasites in large ruminants (Hendrix, 1998), still 

II IS widely used and best correlation was observed in small ruminants (Gray, 1997). And the 

melhod is also used to detect anthelmenthic resistance and to distinguish between susceptible 

and reSlstalli breeds for genetic selection (Eysker and Ploeger. 2000). 

~ ..l I 2 Faecal cultunng 

GrJlI ng sheep and goats usually have mixed nematode infections. Only few nematode 

parasi tes have characteristic eggs that enable us to differentiate them to genus level 

(.\"emarodirlls spp .. Tncllllris spp. , Strollgyloldes spp.), but those of tichostrongyle and 

:;trongyles are not easil) differentiated, for this reason faecal culturing and larval identification 

based on the keys a\allable is useful techn ique (Soulsby. 1982: Hcndri\ , 1998). 

2 -L I 3 Sentinel ,,"onn counts 

Rt:prcscn tati\e animals arc used (selected) and follo\\cd for longer penod o f time This 

method IS used to follo\\ the dynamics of nematode population. [n each selec ted penod of timc 

Jl1ll11als are necropsied Jnd \\'0011 burden is counted (E)sker and Ploeger. 2()OO). Post-monelll 

t:\JlllinatlOn of gastrollllesllllal tract for adult \\ onn IS a dcfimtl\ e I.hagnt)sls; \\Onl1S n:co\'ered 

trom spcclfic sites could be identified b) the usc of morphological features based on keys 

Ilkndm. 1998; L'rquhart el 01 . \996). 

Iq 



3. ~I.HERJALS Ai\'D METHODS 

3. 1 Study area 

The study \\ as conducted in three selected agro-ecological zones of Southern Ethiopia 

(Southern :\'atiolls , Nationali ties and Peoples' Regional Stale ). The selected agro-ecological 

zones o f the study sites were Banke (highland agro-ecology) and {v1irab-Abaya (lowland agro­

ecology) from Garno Gofa zone and Soddo-Zurya (midland agro-ecology) from Wolayta 70ne 

based on the altitude and weather condition. 

I. Bonke (Highland) 
> -

Bonke IS one of the II wcredas of Gamo-Gofa zone. si tuated a1 55-l kilometres south\\ cs t to 

AddIs Ababa The \\erecta has three agro-ecological zones of\\hlch 46°/0 IS highland ( > ~ ... WO 

masl). 1-1.°0 midland (1600-2400 mas!.) and 30% is lowland (600- J 600 lll.as.I.). The altitude 

range- of the \\ ercda is 600 to -CW- mas] (top of moun! Guge), The topography of the area is 

18°(, IS mountainous. 6-l%is slopp) and 18% is plain land IU.8°, Ofll \\as cultivated. ~I 3% 

covcred b~ fores ts and bushes. 10.81).'0 was allocated for gra7Jng and the rest 3-l.2° ° IS for other 

purposes (Gamo-Gofa zOlle BRD, 2002 '03). 

The area receives mean lllaxinwl11 rainfall of 2200 mm and the mean mlllHllum \\ as 600 111m. 

\\ ilh the mean average rainfall of 1500111111 annually. The mean maximum temperalure of the 

area \\ as 30°c and the mean Illll1il11um 4°c and the a\·erage of 16uc. In thiS wereda the study 

\\as based on the altitude range of2430 to 3030 m.a.s.L (Gamo-Gofa lone BRD. 2002 03) 

1 Soddo-Zurya (i\ l idland) 

SoJdo-lurya IS one of the SC\CIl \\'crcdas o f WoJayta 70ne and located at ahout 390 kllomctres 

soulh\\ csl to Addis Ababa I he \\'ereda has three different agro-ecological 70nes: (1 13u o 

highland. 87 -% midland and 8. JO ,o is Jo\\land. The altitude range of the area is 1200 10 ~950 

111.3 s.l (top of moun! Darnota). The area receives 10la1 annllal rainfall of 1112.3 I11rn and the 

20 



annua l average maximum temperatu re of 25 .0 °c and annual a\crage minimum tempcrature of 

14 5"c(\I' Z R D D.1003). 

l. ;\ l lrab-Abaya (10" land) 

~ t lrab4Abaya wereda is one of the \\ eredas of Gamo4Gofa I.one located at about -t65 

kilometres south west of Addis Ababa. The to~a l area of the wcrcda is 97, 975 hectare and 

66.,0/0 of II is lowland (1170 to 1600 mas!), 10.5% is midland (1600 to 2400) and :!I% is 

highland (>2400rnasl). Of the total land area. 55°/0 IS plalll land. 15% is sloppy. 19% 

mountai nous and 11% is \ alley. The annual rain fa ll of the area \\as 500 to 580 mm III lowland 

and 1000 to 1100 mm in highlands (Galllo-Gofa zone BRD. 200203) 

Vegetation and wild life 

The \'egetallon of the stud~ areas is based on the respectl\ c agro-ecological zones [n the 

highlands comferous trees. eucalyptus. bamboo plantation and IIltenSl\c!} cropped fields \\ IIh 

enset and other crops. The 10\\ land pan of the study areas arL' characteri/cd b~ acacia trl:CS. 

gull~ forests. bushes and grass lands. \'anous wild fauna are kno\\11 to be hosted III these slud~ 

areas. among \\ hich. lion. leopard. h)cna. foxes. alllelopcs. IJrge \\ lid rtlllllnanls :>uch a!l 

ga/clle and buffaloes and zebras are predominantly eXIst. 
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Figure 1. Map of Ethiopia. SN~PRS and the Study areas 
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Live stock population 

In all study areas the predominant species of the livestock are cattle, sheep and goats (CSA, 

2003). The details of livestock population of study zones and study we red as are indicated in 

tables 1 and 2 below. 

Table I . Livestock population of study zones 

Study zones Cattle Sheep Goats Equine 

Wolayta 658,886 87,525 96,215 24,262 

Gamo-Gofa 850,290 381 ,533 227 ,278 38,93 1 

Source: «(SA. 2003). 

Table 2. Live stock population of the stud: \\-eredas. 

Study \\'credas Catt le Sheep Goats Equine 

Banke 91.418 92.1 83 16.3~9 8,55~ 

Wo layta 96,746 1 7, ~ O5 4.76 1 2.993 

~vlirab-Abaya 27,827 3.302 16,030 974 

Source: «(SA , 2003). 

Live stock management. 

In all agro-ecologlcal zones of the stud} arcas sheep and goats \\ere housed in rainproof 

hous~s either separately or together \\ ith larl!.t· rullllllants and human bClllg. The livestock 

management of the di fferent agro-ccologlcal 7(Y1CS of the Slud} areas ha\ c more or less based 

on graLing all year round all natural pastures_ In all areas. communal Iype of gruing system 

predominates \\ nh mix.ed li\ estock grazing III the state 0\\ ned graL.Jng fields but occasionally 

sheep and goats \\ere found tethered on peg~ .. md trees.The goats of the 10\\ land has free 



access for browsing in wider pemlanent grazing lands (Annex 14, plates 1 & 2) that has 

bushes and forests while those of midlands and highlands were forced to graze together \\ ith 

olher li,cstock classes (Annex 14, plates 4 - 9). Supplementation \\ith crop residues, grass, 

and household left over. grains and root crops \\as common practice in midlands and 

highlands \\ hile occasional in lowlands during the mght. 

Health problem of the small ruminant in the study areas 

In all cases there are \\ ell-equipped veterinary clinics in all weredas of the study area at the 

centre, The health problems of small ruminants that are frequently mentloned include: 

gastrollltestlnal tract helminth and lung WOnTIS III hIghlands. gastrointestinal tract helminth and 

eCIO parasites III mIdlands and CCPP, mange mites and pastcurelosis in lowlands (GGZRD D, 

2003. \\'ZRDD. 2003). 

3.2 Stud~ Population 

~ .2 1 Stl1d~ ammals 

Ihe stud~ Jmmals are sheep and goat populaoon ral~('d III the hIghland areas of Bonke. 

mIdland areas of Soddo-Zurya. and lowland ar('a~ of the \lIrab-Ahaya Accordlllg to Bureau 

of Rural De\'elopmem of Gamo-Gofa and Wolayta, the estImated figures are IIldlcated in the 

lable 3 belo\\ 

Table 3 Sheep & goa t population oflile slUd) areJ 

\;'0. Study area Agro-ecology represented Sheep populatlon Goat population 

-
Bonke Highland (Dega) -:!.JS3 2.3-t9 

, Soddo-Zurya ~lidland (\\'ema dega) 10...105 3.-61 
, 

\lJnlh-;\ba\'J I 0\\ land (Kalla) 2.302 13 .030 .' 

TOI;.!I SU90 19.JJO 

Sourcc: (Gamo-Gofa and \\'ola~'1a Zonal Rural Dc\'clopmcnt department. 20031 



Table 4. The age structure of the study animals 

Age group Percentage of Sheep Percentage of Goats 

Woiayta Gamo~Gofa Wolayta Gall1o~Gora 

<I year 42.0 33.7 ~ 1.6 37.2 

\ ~<2 years 13 .0 16.6 18.0 17.0 

2: 2 years 45.0 49.7 41.3 ~5.6 

Source' (CSA. 2001) 

, ? ? S 1 . .)._._ amp e SIte 

The sample Si7CS for the post monem and coprologicaJ examlllatioll of the study were as 

follo\\ s 

A. Post mOT1em examination 

Post monem c\amll1ation for nematode spec ies Identlfication and \\ oml burden detenninatioll 

\\as carried out slaT1ing from September 200-1- lip to April 2005. Samples \\ere obtained b~ 

systematic random sampling method from sheep and goats slaughtered in three towns that 

belong to differel1l agro~ecological zones. 12 sheep and goats were sampled per season per site 

from midland and lowland agro~ecological/onc and 15 sheep and goats \\ere sampled p~r 

season in highlands. A total of 180 GIT samples \\ere obtained dunng the study period: 61 

from highland. 60 from midland and 59 from 100dand agro~ecologlcal lones of which 101 

\\ere goats and 79 \\ere sheep. 172 wcre obtaincd from local hotels and S \\ere purchased. 

B. Faecal sampling for prc\a1ence stud) and qUdllldic3!l0l1 

For each wereda and both species of animals the sample size was detcnlllned by the usc of the 

fom1Ula in Thrusfield. (\995) as indicated belo\\ 



:"I ~ 1.96' X PQID' 

Where N is required sample Size, P IS expected prevalence based on prC\-IOU5 prelimmar) 

surveys. Q is J. Jl and 0 IS the level of precision (5 %), 1.96 10 indicate 95°'0 confidence Ic\-el 

The study period \\ as di\ ided into four based on the seasonal condition of the area as laIc \\ ct 

season (August and September), early dry (l\'ovcmber and December), late dry (February and 

March) and earl y weI (Apri l and May). Faecal samples for prc\"aicilce and epg dCICnninaiion 

were collected dunng these four seasons. 

Therefore based on the fomlUla our samp le si/c for each wereda was 113 sheep and 138 goats 

by considering 92.0% prevalence of GIT nematodiasis in sheep populatlon and 90.0°'-0 

prevalence in goal populatIO n from pre\ iO liS surveys made in the surrounding areas (Dereje. 

1992; Haileleul. 2002). ThiS makes a to tal of 339 sheep and 414 goats. and a total of 753 

faecal samples from three agro-ecological zones at a season but due to IUl le goal population al 

high lands onl ~ 80 to 90 animals were sampled a t a time and a tota l of ~ .S 2 8 faecal samples 

were collected b~ systematic random sam pling for pre\'alence dctcmllllil tIOn and epg countlllg. 

The samples oflJ~cCS lor !"'gg coullIi ng (er g ) and \~ OmlS recovered from (J I I \\ ere ;)fcsencd 

III 10°'0 fomlahnl and - 0' alcohol. respect l\ cl~ fo r later C:\ JITIlIlJH("Hl In th!'" J;jbOr3toJr~ 

3.3 S lud ~ melh odo l og~ 

3.3. J SlUd~ type 

Cross sectional study I yp~ fo r pre\ alencc d etenTIlllatlon b~ post mortem and faecal 

examinat ion and proSpCCtl\l' longlludmal study type for stud ~ Ing the sl:Jsonal d\l1JmlCS o f 

nematodes \\:is l:rnployed ( !"oma eI al . J 996) 

3.3. 2 SlUdy proct'dur~s 

A Post morh:m \,,',amlllillion mcthod 

A dJ.~ belan: "lJughlCnnt;. ;lnte mortem In\ estlgatlon was pcdi.mlll'd Jnd propcr!~ rt'cordui 

fo r each JllIlllal ,-'oncemmg lIS \iJl age of ongln. age. sex. bod~ ..:ondllH.l11 ~(ore <lnd bi gt'llt'r;J1 

health cOlH.li1l0111 \nne\ I Jnd ~ ) 



The body condition and age of the animals were detennined using the body condit ion scoring 

and age dctemlination method dC\'clo ped for respective species by Gatcnby, 1991 and Mike, 

I 996(Annex 8 and 9). 

FollO\\ ing slaughter the gastrollltesti nal Iract was rem oved. and the abomasum. smalllll lcstine 

and large intestine were lI11mediately isolated by three ligatures (between omasum and 

abomasum. abomasum and small intestine. ileum and caecum) to avoid mixing of the contents. 

Collection of Ihe contents of abomasum and imest ines. and recovery of nematode srecies was 

according to . MAFF. (19--) and Urquhan ef 01. (1996). ldentific31l0n and cOllnting 

procedures was done accordmg to )'IAFF. 1977; Soulsby, 1982; Jorgen, H. and Brian. P 199·L 

Kaufmanll. 1996 amlLJrquhan el al., 1996(Annex 10. II, 12 ) 

In a mixed infection by nematode species, the intensity of nematode cQlInl \\as clasSified as 

10\\ « 2000 nematode), moderate (2000-10.000) and high (> 10.000) as descnhed 111 RadoslJlS 

el al .. (2000). 

B. Coprolo£lcal me:hod 

Faecal samples obt2JJ1cJ from ileld (populallon) and from slaughtered 31l1l11<li-. \\cre ~ubJcclcd 

to quahtatl\-e (flOlalion) anJ 4L:Ji1WatJ\c (modified )'1c)'lastcr) techl1lqucs ('\nl1(,\ ~! I'aecal 

egg coun t was detemli ned usmg modified \1c~laster reclu1!que, each nematode c~:, counted 

represents 50 eggs per gram of faeces, \\hen the faecal samples became negau\(' tor '1Cm,HO{\e 

egg in modified ~1c\1astcr It:l'hniquc. il was subjected 10 flotation techniqut: lor r:-;':\Jlcnce 

detemlination. 

Classification of the IntcnsJt: o flllfeclion \\as made based on faecal egg counts a ... ~ht (50-

800 epg), moderate I SOI-J ~ I)f) ('pg) and hCil\'Y infectIOns ( I ~f)O epg) a ... lh.'s(nhl'd lorgcn. 

1--1. and Brian. P (19'-lJ) for thl' ':lJ\cd mi"ccllons III gra.l.lI1); ... mall rumlllJllb 



3.1.1 Statistical analysis methods 

The data collected \\-as recorded in Microsoft excel. The independent \ ariables anal~ sed were: 

agro-ecological zones (highland, midland and lowland). species of aJ11mals (Goal and sheep), 

sex of animals (male and female). age of animals (less than 1 year. 1-2 years, more than 2 

years), body condi tion of animals (very thin. Ihin, moderate, fat) and season of the year (late 

wet. early dry. mid dry, late dry. early wet) but in the case of faecal samples obtained from the 

field mId dry was nol used The dependant variab les analysed were faeca l egg counts and 

nematode counts. Because of the skew ness in their distribution. faecal egg counts and 

nematode counts were subjected to a logarithmic Iransfonnalion [log (\ + I)] for analysi s 

To compare the difference bel\\t.:l:n means and proportions two soft wares \\ere used 

STA 1.-\ -.0 \\as used for unl\ an ate analysis of\'ariance (A:\O\' A) 10 compare marc than {\\o 

means. I·tesl to compare the dIfference between two means. and chi-square to compare the 

dlffcrelll:c between the proportions for faecal egg count (ep£1 and post mortem (nclllatodl: 

burdl'l1J results SPSS \erS10I1 11.5.0 \\ as lIsed 10 calculate means for egg counts and 1l1.'I1lJtodc 

(ounb Jlld \0 detect slgJ1lficant differences between and \\ IIh In subject effects and te rorrelate 

epg count to ncm310Je burden of slaughte red animals. 

\lean nemalode egg counts and mean nematode burden were calculated and prcsenteJ h> 

usmg gcomctnc means (antlloganthm), 



4 RESULTS OF THE STUDY 

4.1 Post mortem r es ult s 

~ 1.1 i\ematode species identi ficalion and their prevalence 

A total of len di fferent specIes of nematodes w:re recovered from the gastrointestinal tracts of 

- 9 sheep and 10 1 goats during the study period (Table 5). The parasite species idcmified and 

their percent prc\ulencc in decreasing order was as follow s Oe. colll/Jlbiallum, 92.2; T. 

colulm{on/lls. 73.9; If. col/torrus. 68 .9; T. axei. 61.7: J: ovis, 42 .8; B. Irigoll oceplwtllllJ , 18 .9; 

Teladorsagia spp .. 15.6; T probolurus, 5.0; S. papilloslls, 1.1 and C. cllrticei, 0.5 . The 

Te/adorsagill spp. and C curl/eei were only encountered in the highland agro-ecologicaJ zones 

of the study site \\ here as Slrollg),ioides papilloslIs and Tnchoslrollgyfus prohoillrus were 

encountered in midlands and lowlands. 

The o\er all pre\ 31cncc of GIT nematodiosis of small nlllllnants 1Il the three agro-eco loglcaJ 

lanes of the study sites \\ as 989°/0 and in thc agro-ecologlcal bas~s ~ 98.3. 98.3 and I (JU.Oo 0 \J1 

lo\dands. midl2nds ;J.lld highlands. respecti\'ely Tht'n.~ \\as slgllllicant II1dl\lduaJ nematode 

"'pCCIC~ prc\a!cnce \arialions (p<O.05) among different agro-t'(ologlcal ... ltes t'xcept for Ge. 

( o /lImhl.lIIlUI/ and S, plll'dloSIIS as indicated in the table 5 belo,\ 

..l , 1.2 Post monelll findmgs based on season. agro-ccology. age, species & sex dlffere lices. 

Differences in season of sampling, agro-ccology of the stud! sites. species of al1lmals 

cxamIned. age and SC\ were assessed to obserye their lllfluence on the post-ll1onem results and 

the findlllgs are prescnted III the following order 
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Table 5. Prevalence rates ofGIT nematode species by agro-ecological zones 

High land Midland Lowland Total 

n~61 n~60 n~59 n ISO 
, 

P \'alue X' 

;\'cmatode species 0/0 -ve 0/0 ";"'\,C 0/0 't"ve %+vc 

Oe. columbiallul1I 91.S 90.0 94.6 92.2 1.8 0.4 

T colubrlformis 65.6 71.7 84.7 73.9 9.9 0.042 

II cOlltonus 42 .6 85.0 79.7 68.9 49.5 0.0009 

T axei 73.8 51.7 59.3 61.7 10.7 0.046 

T ovis 32.8 46.- 49.1 42 .8 6.2 0.0422 

B Irigollocepha/um 29.5 S.3 18.6 I .9 15 .7 0.0009 

Teladorsagia spp_ 45 .9 15.6 

T probolul'lls 6.7 8.5 5.0 8.0 0.0345 

S IWpillosfls 1.7 3.~ I 7 2.9 0.2 

( CUnicel I 6 U.5 

Total nematode spp. 100.U 9S.3 %.3 95 <) 2.0 ()4 



Table 6. Pcrcelll prevalence ofGIT nematode species of small ruminant on age base 

Age groups (180) 

2years( n=51) > 2 ycars( n= 129) 
'\emalode species 

%1 -ve 00 -\e 
r.2 p 

Oe, columbianum 94. 1 91 5 0.3 0.6 

T colubrifonms 80 4 71.3 8 2 0.1 

H contortus 80. 4 64.3 6 .4 0.01 

T axe l 60.8 60.5 0 

T OV IS 60.8 35.7 1 1.5 0.00 1 

B lrigonocephalum 78 23 .3 8.6 0.045 

T dadorsagia spp, 7.8 18.6 . ) J ._ 0.0355 

T probolurus 7.8 3.9 1 4 0.2 

:, paplllosus 39 0.8 0.8 0.4 

C cUl11cei cO 

I olal nematode spp. 98.0 99 ~ () 

A ~lgl1lficant \'anation III pre\"alence of B frlg(JII,)lCphalun/, Tnchun.,' ()\/) II contOl'tlls and 

T,'fcu/orsaglll spp. \\as obsef\ed bet\\een 1\\0 agl: g.roups 

Thc identified nematode species from sheep and goats s laughtered dunng diffe rent seasons o f 

the year (41in late wet. 40 III early dry. 39 dunng mid dry, 42 III latc dr) <llld to dunng early 

\\ el) have indicated sigl1l ficam seasonal \ anatlon. The seasonal 1'01111 pre\ alence of H 

(:mfOrtlls, T axel_ B mgollocephalulI/ and Oe ( '/ilmhiallllm wcre \an!.!d hl~hly significantly 

(P':O.OOI) bet\\ccn seasons of the year; while those of r 0'-'.\ and T ( 'l/(hr~rorllli'i pOint 

pn:\alcncc \\ere siglllfiGlIltly \'aried (1'< 0.05) between different se<lsons hlll the O\'l;"! all 1'01111 

rrc\alcnce changt: for IOlal n~maiOde SpCCIC~ \\a ... nol ::,igmfic31H1) d!fkrt:!lt r,~i\\t:en seasons 

01 ih~ yearlp '(J.US) Tht: seasonal POllli prc\ail..'nc!.! changes 01 SI\ n,-·mi.itQ<.k species IS 

Indlcaled 111 the ti!.!un.::~ 1. ~ and ..l belo\\ 
~ 



Figure 2. Oe. COllllllblallllnl and T. axei seasonal pom! 

prnulcncc 
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Figure 4. T. colubnfomus and II. cOl1for(us seasonal point prevalence. 
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The lota l pre\"alencc of GIT nematodlOsis of small ruminants In this stud~ \\as n01 

significantly UI fferen! he!\\ cen agro-ecology. between seasons of the year. bel\\ een species of 

animals and bel\\c:,,'n male and female Sigillfic3111 differences \\cre obsc!"\t·J for mean lOla I 

nemalOde burden and mean 10lal epg counl from slaughtered animals dunng dlffl..'I~"H seasons 

of Ihe year (p. (1.11:') There \\as no sigmficant dIfference in Ihe mean I0tal \\onn burden dllU 

mcan 100a\ epg coum for sc:\ dIfference o f slaughtered al1imals (p. 1.05 III both cas~s) &: 

species \ariallon did not rc \·ealcd signlticant difference in mean lotalllcmatouc bt..rdel1. The 

details of filldlllgS Jrc llldlcated ill the table .... belo\\. 
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Tilhlc 7. Prc\;!l cllcc. MTNI3 <mel MTEPG count by agro ~co logy. season. specl cs and sex ofa1l1mal s. 

By agro ecological lon e 13 ) season By SP l!C ICS or <11l1 111;1 Is. By sex , -- --\ 'anahlcs I hghland ,\I!d1rllld I .ow land LIV 1·1) ~J[) I[) I· W Goats Sheep Male Femalc 
~ t-rnl:11 

:anim:ll .. 6 1 59 58 41 -1 () 1<) -1 2 16 101 77 49 129 
.~ 

Prl''':! 1l'IICl' 

PM 100.0 98.3 98 .3 t976 97.1) 11111.0 100.0 100.0 100.0 97 .5 96.1 100.0 

SqplIfi cancc 
, 

0.5. " 0.5 
, 

0.9, P 0.9 
, 

0.5. p 0.5 X' ' 0.5 ,,, 0. 5 [ I X' ' 

~ITNIl± SIC I 1522,0 1413. 1 1046.6 860.4 1-1 72.4 15 19.7 1348.0 1927. 1 12 72.5 137 1.6 1768.8 2149.9 

(124.5) (25 1.0) ( 190.2) (1-10.6) (.140.9) (41 5.4) (334.3) (359.9) (1 8 1.6) (263.4) (252.7) ( 189.3) 

S I !;!,lllliC:1I1CC I· 2 (, . pilOn I, 1 11'14 . P 1).111<) I (US. I' N 0.44 I 0.03.1'''/11' (J.n 
.. 

~lTEI'(;±SE 557.5 95 1.8 587.3 480.3 775 .2 772.0 595 .5 14 11 .0 791.0 556.9 688.8 690.0 

(20I.X) (339.5) (242.8) ( 192.2) (2 1 I .5 ) (4(,6.9) (159. 1 ) (996.3) (239.3) ( 168 .8) (238.8) (205 .3) 

Sl gnllicance I' 10.44. I' 0.0001 I· 3.04, ,, 0.019 I 3.5. p>ltJ· .0007 1~0 .3 9. p>/I/~0.69 

]1\1 I'O~11ll 011l!Ill. \11 :--! H mean lnlall1l' lll.Ltodl' hur dl' lI . S f ,>landanI I..: Hor. M 'II 'PC; llu.: alll o t ~1I egg pel gram orracces. 

III highland. \I L 11lIdland . 1...1 lowland. I \V hilL' \\ CL ]-1) carly dry. MI) IlHd dry, LD laiC dry. EW carly wet 



The results of mean nematode burden of different seasons of the year In three different agro 

ecological zones showed significant differences both for seasonal and agroecological variat ion 

(p<O.05). These sigmficant \ariations were observed between seasons of late wet and early dry 

(p<O.05), late wet and mid dry (p<O.05), late wet and late dry (p<O.05), late wet and early wet 

(p<O.05) and between agro-ecological zone of highland and lowland during late wet season 

(p<O.05). The mean nematode burden in seasons of the year of three different agro-ecological 

zones is indicated in the table 8 below. 

Table 8. t-.tcan GIT nematode burden from sheep and goats by agro-ecology and season 

Agro Season of the year 

ecolog) Late \\et Early dry Mid dry 

HIghland 2089.2~ -~9.9 2-lO3.9±2793.0 3482.1 :::2625.0 

Midland 1264.9~ -OJ. 7 2155.8±1602.9 227 J.3~J 148.9 

Lowland 38~. :'=~%.3 214S~± 1820.0 2171.2~ 1662.2 

TOlal ! ~..l9 - :::CJQO.6 2253.0::::2156.1 2644.0~2594.1 

(Arithmetic mean and standard dc\iatlon) 

Laic dl) 

2602 4± 115S.] 

2160A=29529 

228- -> ... \095.5 

240- 2::::2166.5 

Early \\CI 

J ~43.0±1919 0 

21.3.3=10039 

The resuhs of necropsied animals has sho\\ n that 58Ao,0 of tht: IIlfcckJ al1lmals h<ubourcd 

light infestallon. -tU 5% \\ere moderate infection and only 1.1° \\t:rc.:: st:\crcly IIlfccted b~ 

gastrointestlllal tract nematode species of small ruminants dunng the stud~ period The 

findings are presented b} species of animals III the table 9 belo\\ 

Table 9. i lllenSIl) 01 nematode count from sheep and goats 111 the stud) area 

Intenslt~ 

(Le\'cJ Oftnlt:dlonl 

\'0. 

Light «2:000 nematodes) J-i 

:-'loderat~ (::!(IO(J-1Il1 10 ) 

Se\cre (' J(I«JOO) 

'1 -' -

J\nJll1al species TOial 

Sheep Goats 

!\o. 
,. 

" " \0 

57 I 60 59.0 104 584 

41 () 40 39.6 72 .:to.5 

1.3 1.0 , I 1 

" 



The results of post mortem mdicated that out of 98.9% of infected animals in the study area. 

97.7% were infected by more than one nematode species. On agro·ecological bases; 96.6%, 

98.3% and 98.4% of infected sheep and goats in midland. lowland and highland agro· 

ecological zones of the study sites respectively had mixed nematode infect ions and only 3.4%. 

1.7% and 1.6% of infected individuals in respective agro·ecological areas harboured one 

nematode parasite species The number and percentage of poly parasilised animals in different 

study sites are indicated in the table 10 belo\\. 

Table 10. Number and percentage of nematode species infecting parasitlsed shcep and goats 

Number of nematode spp Highland Midland Lowland Total 

(n~61 ) (n~59) (1l~58) (1l~178) 

0, 
'0 positi\e % positive % positJ\"e °0 POSill\C 

16 3A L7 J.2 

2 19,; 10,2 8,6 IJ9 
, 

~1 3 25.4 15.5 20.9 , 
4 2- 9 39,0 39,7 35 -t 

5 and abo\c 29.5 no 3-t.5 21:)_6 

Poly parasitism of more than three nematode species in a single host predominates In all agro 

ecological areas and \'aries from 57.4°'0 III highland to 7-t.2% in 10\\ land. A tmal of 6-t% of 

poly.parasitised animals in all agro-ccological lones were infectcd b! -I or more nematode 

species. 
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~.1.3 Correlation of total nemalOde count to total epg counts from slaughtered sheep and 

goats . 

The mean total ncmalOde count and mean total epg count both from slaughtered animals in 

this study was posllivel) correlated, and their correlation was significant (Spearnlan's rho 

(rs)=0.57, p=O.OOO). The correlation of mean epg to individual nematode species burden in this 

study was found 10 be sigmticant for three nemalOde species; T. colubnformls, rs=O.50; I/. 

COl/tonus, r5=0.45 and Oe. columbionu1f1. rs=O.39 with p=O.OOO [or all correlations. The 

correlation of mean IOtal nemalOde burden 10 mean total epg is indicated in the figure 5 belo\\ . 

Figure 5. MTNe & \1TEPG both from slaughtered sheep & goats in different seasons 
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4.2 Coprological results 

-l.2.1 Prevalence ofnemalOdc IIlfeclion from faecal examination. 

Faecal examination results in all study sites from population of sheep and goats during four 

sampling periods; late wet (August). early dry (November). late dry (February) and early wet 

(April) indicated significant seasonal variation (p<0.05) fo r all study si tes. The coprological 

point prc\alence and their 95°0 confidence interval indicated the significant difference In the 

prevalence of Gil nematodlos lS bet\\een sheep and goats during late wet season in lowland 

and highland; and late dry and early wet seasons in highland. In all seasons of the year the 

point prevalence of GIT nematodlOsis from coprology in highland indicated the higher 

prevalence in goats than in sheep. Detail findings of coprological examination are indicated in 

the figures 6, 7 and 8 belo\\ 

Figure 6. Seasonal coprologlCal POll1t pre\alence(%) ofG IT nematode mfection of sheep (s) 

and goatS (g) by agro-ecolog~ 
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The coprologlcal e\ammatlOns of sheep and goats III Ihe total slUdy sites dunn~ dllTt."rcnl 

seasons of the year II1dlcated the highest prc\'alcnce dUring early dry peTiod than otht.'r ~ed!'ons 

of the year SlgnificJIlI difference 111 the P 01l1 1 prC\"alence between sheep and goal~ was 

obsen"ed during late \\el and ~arl: \\el seasons of the year 



Figure 7, Seasonal coprological point prevalence (%) of G IT nematode infection of sheep (s) 

and goats (g) in all study sites 
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TOIal pre\'alencc In small I'UmlnanlS III gt:neral indicated slgnlficantl~ higher pre\'a]ence 

dunng carl: dr: season of the :ear than (lther seasons In the stud) sites; the findmg is 

indicated III the figure 8 belo\\ 

Figure 8. Seasonal point pre\alence percentage of Gil nematode lllfection of small rul11lll;Jnb 

111 all stud) area by coproscoplc cxammallon , 
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411 Results of faecal egg count 

The majorit y of mfected an imals had a faecal egg count in the range of 50-800 epg and ani) 

fe\\ proportions o f animals had faecal egg count over 1200. The results are Ind icated in the 

Figure 9 belo\\ 

Figure 9. IntensllY of nemalOdc mfection based on coprological examination. 
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" mdicJtlllg ICro faeca l egg count (no nematode egg coulltt'd per gram of facct':- ) 

5I J- :--'00 51) to :-, 1)0 epg o f faeces (hghl lnfec llon). 

~1)l-J 100· Sill to 1200 epg of faeces (moderate lIl feCllon) and 

I ~OO' mort' than 1100 epg of faeces. mdicating hea\ y ml\::(\lllll \\ \th GIT nemalodes 

.:l :! 2 1 Fecal egg counts based on season. agro-ecology. age. speCies and se.\ d lffcrencl"s. 

\1can epg count III agro-ccologlcalzones have showed h ighl~ Significant \an atlon in dlfferenl 

season of the ~ear (p<O.OS. P<' 0.05 and p< 0.001 for early dr~. late dry and carl~ weI sC'asons 

respccll\cJy). but dun ng latc \\ct season mean epg counts 01 different agro-eeologlcal lones 

\\;1 ... not slglllrlc Jnti~ dl ffcn.:ntlp >O.05). 

Age lh ffcrence .. of the alllmais had not sho\\ n slgm ficant at fference 1!1 epg cOllnt III all st'J50nS 

of the YCi.lr (p 'i) ,05) A specu.:s difference has re'·ealed slglllficam differences onl~ dunng latc 

\\(;:t J.nd carl~ \\CI seasons of (he lear (p< O.OS) Dlfrerence 111 bod ~ condition or ... ampled 



al1lmals has shown sign ificant differences only during early wet season of the year (p<O.05). 

Detail results are presented in the table 11 below. 
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I ahle II. Mean ~pg coun t hy agro~(.;co l ogy, age group, hody condll lOll , animal speci es and season. 

Season of the year 
Van able l ate wei season 

-
Early dry season Laic dry season Earl y wei season 

No M C:11l ,1 ... C No Mcan of: $C No. Mean J. SC No Mean ± sc 
\ \0:/. 

11I ~'. hl;\nd In~ 1()'d)15X 16" 10-1 () ·If) 0 147 121 (,1404 110 251 9i4R.3 
\ l id I,IIHI 170 102.01101 20-1 'I f! 'i ()" ( ) 11() :!I O ~U57.R 146 15R.OJ. 16. I 

100vlillld 110 2% .1l72 1~2 2.'17~JW5 185 n O.Xl.1 1 I) 197 272.0J 6 1.5 

S I gill lit ,llll"!..' I) 02 . P o ·)s , 7 ." I) II.'" S ( I , Jl nOn] ,. I 5:!. P 0.000 

Age 
1 ye ar X-I 3-19.S l 175 5 107 '-IX.}; 17X·} 1{9 31.1 .21 15. 1 98 205.2 11018 

1 2yc • .lI"s 92 3 1(, " R5.4 1.12 .13 2. {r± 1-13.1 134 246.8"110 141 224.9±40.2 

'2 ~ears 206 275.9.1:52.2 113 271.7.:t3H.9 245 260.7±39.0 234 235.0±35. 1 - . --
Sigill (ieam:L' F 1.2, 1' 0.1 2 ), p 0018 F 2. 1. p 0. 1 F 0.7. P 0.5 

lies 
Very Ihlll 19 540 4 14374 4 244.9±62.9 2 916.5±2000 
[ Ilin 75 322.5i 115 .. 1 190 277.21.% 5 79 260.4J. 1 (1SA 61 187.0±33.7 
Moder:l\(; 255 288.5160.7 251 129.4J5.1.4 138 299.8±32.7 90 263.0±55 .2 
Fat 26 269.514-l.7 68 269.0t74 I) 63 249.3±41.3 47 292.7±225.6 -

SigllI ficance F 2 1 7~~ 0.06 I· '2.2. P 0. 1 F=0.8. P 0.5 F- 2.8. p~0 .04 . 
Spcl'i ('s . 

Goals 158 2618±55 ,4 285 29 1. I J-13.8 253 264.9±38.0 274 252.3±46.6 
Sheep 224 3319" 79.5 268 107.2J. 76. 7 215 266.9<29.0 199 192.6±29. 1 

SI!!nlfi:1I1CC I -2.26. p> I 002 I 065.p ,.· t 0.5 
-

I ·0 .09. P >iv=Oc9 t '-3.0, p>/t/=0.OO2 
T ol :1I 

SCHSOll .~ 1'I2 1(0 4) 152.2 )51 2') :-; .IH·.-l"\ () 46b 265.H"24.6 474 225.2±29.8 

.'I!!"1 fl,lIIl"l' 1 ""1.·1 P II 1100 
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5. DISCUSS ION 

5.1 Identifica tion of I1 cmalOde spec ies 

The post mortem examination of 180 sheep and goats during the study period enabled the 

identification of ten (10) nematode species parasitising the small ruminants In three agro­

ecological zones. The C\lstence of nematode species such as Oe. cO/llmblUlllllII. T 

colubrifonllls. II. COl/fOr-illS and T axei in higher percentage through QUI the study penod in all 

agro-eco logical zones of the study sites agrees to the findings of other workers in other parts 

of the country (Bayou. 1992. Dercje. 1992: Esayas, 1999; Kasambara. 1999), But the 

identification of Te/adorsagw 5pp. and C. cunicel from highlands and T. proholurIIs from 

midland and lowlands in thIs slUdy was new to the region and even to the country after Graber. 

(J 975) in \\ hich he reported Teladorsagw spp. from sheep at Debre4 Berhan area and T 

probolul'Us from camels III H.i;;ar 

5.2 Nemat ode prr' alen('(' 

The pre"alence of GIT nctno.l:odiosls of small rurnmants from necropslcd animals mdlcated 

98_9~o (9-.5%, in sheep and II J f1°oi n goats) This high prcvalence ofGIT ncmatodloSIS of lhe 

present study agrees \\ nh pre\ lOllS findings in different comers of thc countr~ and other parts 

of the tropical countnes (Gehr~·~C'sus, 1986: Esayas , 1988; Tesfa 4 aiem, 19 9. \Ielh.amu. 1991, 

Dereje. 1992: Gene-nc. 1994. Bonfoh et al .. 1995(in Togo): Esayas 1999; but hIgher than the 

reports of Jacquiel eI 01. 1l)9~ (111 Mauruania); Abdala and E1malik, 1997(in Sudan). Achnef. 

1997: Berrag and Cabarct. 199~ (Ill Morocco) and Halleleul. 2002(in southern EthIOpia)), 

Thc modcrate prc'Jlenct: lill;,. d- Teladorsagill spp. 111 hIghland (-l5 .911 0) IS mdICd\]\e of ItS 

cconomlc and pathogi..·llIC n-;,ortance 10 small rullllnant productIon of thL' ;!rcJ :-!I1Ct: 11 IS 

pathogenic cspcciall~ dunnt- 1(::, Immature stage (Dunn. 1978: Jorgen and Bnan_ 199 .. 4; 

Urquhart eI al. 1996). The D ~ht:r prc\(licnce rate of De. cO/llmbialllllll (90 (I"., III midland. 

91.8% In hIghland Jnd 94 9" n lowland) agrees wllh the prenous findlllgs of Derq(' (1992): 

Kasambara (1999) but Illgh('~ th.1n the lindlllgs of Ahmed (19 8): Esayas (I t}~\). I esfa-Jlclll 
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(1989); Melkamu, (199 1); Bayou (1992); Yoseph (1993); Gctachew (1998); Abebe and 

Esayas (2001): Haile-Ieul (2002) in different parts of Ethiopia and Bonfoh el 01. (1995) in 

Togo; lWOS U el al. (1996) in :\,igeria. Oe. cO/llmbianlll1l is known for its ability to fonn 

numerous nodules in small and large II1teslmcs of previously exposed animals thus causing 

enomlOUS economic loss by damaging the mucosa of intestines and hampering the dlgestlve 

and absorpti\ c function of gastrointestinal tract of infected sheep and goals (Graber, 1975: 

Soulsby_ 1982; Smith and Sherman, 1994: Urquhart el al., 1996). 

The magnitude and distribu tion of some of the identified nematode species seems to be related 

wilh the agro-ccological zone of the study area: Teladorsagw spp. \\-as identified only in the 

highland from sheep and Hacmolfc!lIIs COl/fortllS prevalence was signific3mly higher In 

lo\dands than highlands (p<O.OOI). ThiS difference in their prevalence might be related to 

their geographical ongin: since Teladorsagia is a temperate parasite and therefore it is adapted 

to cool ennrollment. \\ hi Ie lIuemonc/J/(s as tropical or sub-tropical parasite is well adapted to 

\\JnTI chmate (Craig. 1998: Radosilts t'lllt. :mOO). 

The signdicamly higher (p<O.05) pre\ alenee of B Ingolloccpilalul1l obscf'\ cd in animals aged 

O\cr two ~cars than Jnimals les5 ihan I\VO years (23.3°'0 versus 7 , ~%) could panl)' be relaled to 

the length of thc penod of cxposure to the parasite In which older Jlllmals are exposed to .. 1 

longer penod of mfection than young animals with out haYmg major difference III 

susccpllbJlJt) or resi stance to thiS \\onns. Parasites beionglllg to the fam ily Ancylostomalidae 

arc not VCT) lI11munogenic and thus adulls are equally susceptible to infection as those of 

young groups (Troney. 1989), COlltrar) to this, T ovis and II COli/DrillS infestation eXist at 

higher prevalence in younger than adult age groups and IS supposed to be related to the 

\lnmunit) de\eloped after exposl!re in adult groups fL'rquhan el al.. 1996). 

rhe fimJlIlg:-. of the 0\ ('rall 11Igh nematodc prc\"alcnce together \\ IIh high nelllalOde burden In 

all swdy ~lI('S IS suggcsl1\'e of the lI11ponancc of (he illfecl1011 III small flImina11ls all o\"er tIll: 

regIOn. Irrl'~peCII\ e of the YanJ.tiol1!i In climate and \-egct31l0m th3t C\iSl, and thl:; findlllg 

Jlffi.:rs from (he \\ork of Ancn~ l'l ell I I 99-l) in SOlHilcm "\igena. \\ho reponed SlglllficHlt 

\ amnion ... JIl prcvalence and \\ onn load In \ anOliS agro-ecological lones. 



The finding of significantly higher nematode prevalence by coprologica l examination in goats 

than sheep in highlands during most of the seasons of the study period agrees wi th the find ing 

of Jacquiet et al. (1992) in south-west Maurit ania and this might be related to !he more 

susceptibili ty of goals than sheep when they are equa lly challenged (Smith, 1994). 

5.3 Seasonal dyna mics in pre" a lence 

The seasonal d}11amics in prc\alence of mosl individual nematode species indicated 

significant \ariatJon (p<O.05) between seasons of the year (figure2, 3 and~) but the over all 

nematode point prevalence in different seasons of the year did 1101 reveal seasonal change 

(p>O.05). ThiS presem finding differs from the fi nd ings of Nwosli et ai, (1996) in Nigeria: 

Tembely e{ a/, (199-) at Debre-Berhan of Ethiopia and Magona & Mu::,bi (1999) ill Uganua: 

who indicated clear seasonal differences in over all nematode prc,alencc. This difference 

might originate from the \'anation in the changing pattern of indl\ Idual nematode species 

pre\'alence dunng different seasons of the year in the study si les. 

The coprosC'oplc finding of a significant Increase (p<O.05) in carl) dry season prc\'alcllcc of 

nematodes (--;- AO,o) compared \\ ith 5"' ,5° \) pre\'alence in late \\ ("t seac;on IS III agreement with 

the results of Yoseph (1993) and Achenef (1997). The mcrease III coprologlcal pOlin 

pre\alenee dunng the early dry season might be related to the 10\\ cft.'d host IInmunit} because 

of the d~cltnc in feed qllalit~ and quantity as dry season starts, As the temperature and 

moisture dunng such penod arc, ho\\ c\'er. condUCive to free Il\mg stages of parasite. there 

will be IIlcreased establishment \\ Ilh continued challenge and lIl..:reased fecundit~ of the 

eXisting adult nematodes (TrOlley. 1989: Agyei. 1996). 

The prc\-alcnce of Oe. COllllllhulIIlfl1l and Trichostrongylus S{I{I IIlfcstation has sho\\ n 

II1crcascd seasona l pattem. Septcmher through April, while those of Tnclllll"l) O\I~- ,!llJ IJ 

irl1!oIlO(ef1/w/Ii/II \\CTC decrci:lsmg ::,t.lrtlllg from September to Apnl \11 Incrca~lIlg U'cnd 111 

pre\ al~ncc of Tnch ostrDllglilis sp!,_ 111 relation to season \\ as obscr .. ed by Bcke:c l't .d., 

(1982)_ Ihls \anation 111 prnakncc \\lIh changes III the season might be reli1tl!d to nCIllJlOdes 

specific heh3.\ lOUr. The release of IIlhlbllcd lar."ae from nodules uunng dry season \\ hell Ihere 

was fccd shortage (stress) III ca.:c of Ol 'ofumhulIlum and the reSI::,I.lOce of Trichostronp:dfls 

SP!' lanac to dcsH::callon of dr~ s~ason than others might fa\-ourcd It~ IIlCrcaslI1g Irend {Dunn, 



1978; Troncy, 1989). The decreasing pattcm in point prevalence of B. trigollocep!w!um might 

be due 10 the unfavourable condi tion of dry season for skin penetration and that of Tncllllris 

oris might be due to the ingestion of the infective larvae within the eggshell by the host 

usually at the end of dry season, when the grass biomass diminishes and the an imals are forced 

to graze near to the ground (Graber, 19-5: Radostits et al .. l000). 

5. -1 Intensity and type of infec tion 

The ITlcreased mean nematode burden obtained during the early wet season (I927.11±359.9) 

compared with late dry season (1348.0:!33 -1.3) is in agreement \\ ith other findings in different 

parts of the world ( Agyei, 1996: :-iwosu er al .. 1996: Abdalla and Elmalik, 1997; Egbe. 1999: 

:\'gmyi ct aJ.. 2001; Etana. 2002 ) and IS probably atllibuted to th~ high~st number of infective 

larvae present on the pasture at early wet season and exposure to a high larval challenge In an 

already weakened animal due to prC\ious drought (Troncy, 1989). 

The incremel1l in mean nematode burden recorded during Imd dry season than early dry 

season. \\ hen the weather \\ as harsh to free liVing stage of nematodes, might be due to the 

pre\iously established larvae in the ho:-.t during carl) dry season and the reduced efficienc~ of 

the host 1I1llTIUne system due to decreased qualitj and quantity of feed (Troncj". 19S9: 

L rquhart er al .. 1996). 

The nematode egg out put (epg) \'anaHon obtained dunng the different seasons of the year \\as 

slgmficant particularly bet\\cen late wet .md late drj (p<0.05): between late wet and early \\et 

(p<O.05)~ between early drj & lali,' dr~ (p<O.O l) and between early dry & early wet (p<...:O.1J5). 

fhls finding of present work agrees \\lth the results of JacqUiet el a/. (1995), Fritsche el Ill. 

( 1993). Assefa & Sissay (1998). [lana j.:!002) and Agycl. (1003) \\ ho indicated the highest 

FEe ounng the rainy season and the \t.)\\('st dUTIng the e'-.trcme dry season 

The lowest epg count obtaIned dunns the early \\et season of tills worh. could be e'plalllcd by 

the fact thaI. those lar'\'ae \\ 11Ich get .I('cess to the host aftl'r first rain might ha\ c not bl'ell 

reached to egg laying adults dunng the tlmc of sampling. therefore their existence III high 

number \\ as not II1dicated by the pn.'sencc of proportlonaJly l11gh number of eggs in the fae,:c!l 

(l wiley. 19~9: Jorgen and Bn:lIl . 19q~ I 

J() 



The relatively low faccal egg count obtained in the lowland study site (Mi rab-Abaya) during 

the ea rl y dry period could be explained by the better opportunity goats havc for browsing 

during early dry season, therefore less challenge by the infective larvae and less nematode 

burden during previous wet season (Smi th, 1994). 

The significantly higher (p<0.05) mean nematode egg count observed in sheep than goats in 

late wct season (331 9±79.5 \ersus 261.8 ± 55 .4) and the significantly higher epg out put 

(p<0.05) of goats than sheep during early wet season (252.3 ± 46.6 in goats \'ersus 192.6 ::I: 

29 .1 in sheep), might prohably be due 10 the variations in feedi ng habit of the two species and 

panly also due to the seasonal influence. Goats are browsers and they prefer browsing than 

grazing in late wet season when the plant lea\'es are plenty, so that the challenge by the 

infective stage of lana IS less than that of sheep. which prefer to graze than browse at any 

season. During the early \\et season. howe\'er. due to the scarcity of plants for browsing and as 

most orthe plant lca\es shaded out during the late dry season until fe\\ days after the rain; the 

goals are equal\~ c\posed to the infeCII\e lan'ae present on newly emerged grass, ;\onethelcss. 

as the Immune status of goats IS weaker than sheep (Craig. 1998: Radosllls u af . 2000). the 

establishment rale of mfcctlw larvae and Ihe fecundity of adult femalc nematodes III goats 

might be higher than those of sheep so that higher burden together \\ ith higher fecundll~ of 

nematodes in goats r(:\-ealed II selfb~ higher nematode egg out put. 

The slgni ficant yanatloll (p<0.05) obtained in mean faecal egg out put of male :mllllais 

(293.4::1:43 ... n than females (~62.6±21.0) di frers from the findings of prenous \\ arks (Esayas. 

1988; Achenef. 199-. Getache\\ . 1998) \\ ho indicated absence of difference in sex \anallon: 

and from thaI of Assefa and Sissay (1998) \\ ho reponed female animals to haH' higher faecal 

egg Ollt put than male al1lmBls_ The difference of presellt finding might be related to the fact 

that male animals 111 the stud~ areas Jre sold with good market price as they haH? greater 

demand fo r export II) Arab ~ounlnes and onl~ fe\\ \\ere allowed to remam III the ilocks l1lallll~ 

for the purpose of breedmg Sen ice The ac\!on and process of sen mg numerous hreedlOg 

females by fe\\ male dlll mais in a Oock. \\ aSIC's their graling tune and en erg: and coukllead to 

stress unless they are supplemented. leadmg to mcreascd establishment of 1I1fectlon and higher 

nematode faecal egg luI put 111 male alllma\" oflhe study SHe 



The intensity of nematode infection, 58.4% light; 40.5% moderate and 1.1 % hea\'y in 

necropsied small nllninants of the present study di ffers from other findin gs in di fferem regions 

of the country (Melkamll. 1991: Derejc, 1992; Yo,eph, 1993; Achcncf, 1997; Haile-Ieul , 

2002). The difference of present finding might be due to different categorization systems used. 

The percent of poly parasitism from necropsied animals in this study (97. 7~iO) agrees with the 

work o f Yoseph. (1993). The existence of more than one nematode species in a single host has 

an additive pathogenic effect on the hos t and the pathogenecity is usually high \\hcn 

Haemonchus, Trichostrongylus and Oesophagostomum are present together (Jorgen and Brian. 

199-1.) and epidemiologically important as it creates a year round task for small rummant 

breeders. 

5.5 Correlation of cpg to nematode burd en 

A strong positi \c correla tion (r, == 0.57. p<U.00 1) o f mean tota l nematode burden to mean total 

epg count both fro111 slaughtered sheep and goats of the study area \\ as obsef\ cd dunng the 

study pen oIl A smlliar POSIII\C correiallon was found in sheep of Ocbre Brchan (lembley et 

al .. 1997) \\Jlh a l'orrclation coefficient ofr~- 0.52 . Sihcstre el of. (~I)I)O) also found POSJlI\(' 

correlation (r~ 0 . .1 .... p- o.o:n in dalr} goats and a higher positive correlatIon of r-o.-4 \\ <1-::' 

found III young sheep (~ l cKenna. 1981) 

The correlation or mean epg to indi\ idual nematode species burden III tillS study \\as found 10 

be significant for three nemalOde species. T coluhriformis. (r~-=O.50): 11 {'OllfOrflts, (r, -0. 45 ): 

and Oe. co/umnlwlIIlII. (rs=0.39) and p <'-'.00 1 for all correlations. ThIS finding also agrc~s 

with the findings of Temble: er of. (199'): Silvest re er at.. (2000) and Craig. (l998) \\ho 

stated the POSlt!\ e correlation between faecal egg count and the wonll burden of economlcall: 

important para~lIcs such as Ilaemollchus C(l1/l0rtIlS. T coluhnfon1lls ilnd ()(' columbllll1um 



• 

6. COi\"CL USION AN D R£CO~I ~ I ENDATIO 'S 

The study carried out in three different agro·ccological zones of southern Ethiopia during the 

lasl mne months has revealed Ihe \\ ide spread existence of six nematode species (De 

coJumbuU/um, T. colubnformis, H. COnfortus, T. axei. T 0\'/5, B. mgol/ocephalum) and four 

prc\iously non-reported nematode species (Teladorsagw spp_. T. probo/lIrlls. S. papi/losus 

and C C!lm cel) infecting sheep and goats in the area . 

The over all high prevalence of GIT nematodiasis of small ruminants in all agro-ecology 

suggests the importance of the problem in the study area in hampering the productivity and 

health of small ruminants . 

The assessment of seasonal dynamics in prevalence of total GIT nematodlOsis in post mortem 

has sho\\ n lack of sigm ficant changes over time. \\ hlch indicates that in all the seasons of the 

)car. there \\'as high prevalence in all agro-ecologlcal 70nes of the stud) area. Ho\\-ever, the 

econOlTIlcally Important nematode species such 3S /I (,01/ (0"1115, T. coluhruonJ/ls. T axel and 

Ot (o/llmhiulIllm ha\e mdicated significant differences III their pre\alence in different 

~1.·;1sons of the year especially during the bcginnmg of dry scason and the begmnmg of wet 

season This seasonal difference was also sho\\11 III coprological exam illation 

Some nematode species such as H. C01/fOriIlS has Significant \ anatlon on agro-ecologica l basis 

(42.6°o In highland \-ersus 85.0% in midland ) \\h lle Te/ut!or5agw spp. and C curl1 cei were 

Identillcd onl) 1Il highland agro-ecological zone, Others such as /3. mgolloc<:phll/ul1I and T. 

0\ IS \\ ere of secondary importance in all agro-ccologlcal zones of the slUd~ areas i'ematodc 

species such as T probohm.ls. S. papIllosllS and C ('unicei \\ere eXisted with lower 

pr('Yaience. \10s t of the examined infections (971° ,,) were of mixed type and o f light and 

moderate IIllcnsllY (5S ...t oo \\ere light. -1 0.5% \\ere moderate), 

\ lean nClllatode burden and mean nematode faecal egg count \\ as \ aned se<!:)onally. nematode 

hurden \\ as Slgl1l ricantl~ high Junng earl) dr) and early \\ et seasons 

hom the results of the present study. GIT nemalOdlo;)IS of sheep and goats In the stud) areas 

\\J$ f ... )und to be one of the maJor problems that hampered efticient ullillallon of the available 

small rUl11l1lant resources <1l hand and thus reqUires senous attention by all concerned bodIes or 



institution to properly address and give solutions to the problem. Therefore the following few 

points are recommended based on the findings. 

I. Strategic treatment using broad-spectrum anthelmenthics should be practiced in all agro­

ecological zones: at the end of wet season and end of dry season during which the 

nematode prevalence and burden starts increasing. 

2. Supplementation of important nutrients (protein) especially during the dry season should 

be exercised to avoid nutritional related stresses that affect host immulllty and 

susceptibility to parasitic infections. 

3. FIlI1her stlldie<; covering ~Il ~gro-ecological 70nes should he done in all regions of the 

country, as there could be unidemdied nematode species that could cause significant 

economic losses. 
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8. Ai'iNEXES 

Annex I Ante mortem infonllatioll -reco rding fOmla! 

No. I Date 1 Site(origin) Spp. sex Age I BCS Quali tative epg O,her 

result 

I I I 
I I I I 
2 

, I I 

sse Body condition scoring. epg=egg per gram of faeces. 

Annex 2 Post mortem c\anlJllation result rccordlllg fomlat 

~ ----
'.:0 Date Organ TlOtal IndJ\ldul\ \\orm count 

Ille -

(site) \\Oml T, 'Tp r, T.o IOc 

(ount 
"'-

I/.e I { col/tonus. T .a. Taw/. T.p Tproholurus. T.c 

o.cofumbulIIlIlII. B.t IJlrigol1ocephalum T.o TncJwris on5. SIr 

Teladorsagw spp. 
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parasites 

observed 

I I 
I 

B I I SIr Tel ~ 

T.colubruormts O.C. = 

Slrong1ioitics. TeL= 



Annex 3. Chemicals and reagents used in the study 

.:. Fixatl\ cs and Prescr\"ati\es of nematodes 

70% alcohol: 70 parts ethyl alcoho l, Distilled water,30 pans 

.:. Clcanng agents (\aclo phenol) 

20% phenol crystals in mixture of20% distilled water, 8ml. Glycerine. 16.5mllactic acid 

Keep the solution III dark glass bottle in dark place . 

• :. Preser,ative for nematode eggs 

10°0 fonnaline: IU pans of concentrated fomlaline. 90 parts dlstllled water 



Annex 4. Prevalence (%) ofG IT helminthes of sheep and goals 111 Ethiopia based on 

coprologicaJ and post mortem exami nation. 

Region Sheep Goal Source Remark 

COQro. PME COQro . PME 
I.Tlgra) 88.1 95.6 84.3 90.5 Gctachew (1 998) 

2. Amahra 

Gondar 94.9 1000 90.0 100.0 Gcbreyesus (1986) 

Kombolcha 91.0 100.0 Gencne (1994) 

D'13erhan "9.1 896 Achenef (1997) 

3 Oromlya 

E Showa 93.2 96J 922 94.5 Me1kamu (1991) 

\\'olcga 15 '" & 96.5 .... Ahmed (1988) ~ Junng 
h:hruat: 

lllubabor 90.2 81.3 Bayou (1992) 
• > :Junng. 

Bale 92.3 97 .l 93.0 9-l.2 Tc!:>fa1cm (1985) <klober 

Asela ,60 93 3 Yoscf{ 1993l 
.l Somale 

Ogadcn 96.0 Solomon (1987) 

Ogaden 93.6 96.3 96.5 l:.sayas (1988) 

JIJ lga 76.9 Graber (1973) 
5 S:-.iN PRS 

\\'0Ia)1a 91.0 90.0 86.0 98.0 DcreJc (1992) 

""013\'ta 
< 

90A IOfl.U 82 I 95 2 llallcJeul (2002) 
-

l. astem 92.0 Y56 91.0 100.0 Abcbe and EsaY,h 
I IhlOpla (200 I) 
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Annex 5. Major ncmatodc specics alld lhclr pn.;valcllcc III (hfrcrcilt regions of Elhi0pia hased 011 post mor[~nl findings. 

"I lgray 

AI11I1: lr;, : (iond:1 

KOlllhol cil<l 

O/ llcril:111 

An:il&Wollo 

Oromia : 1:.Shoil 

Ascla 

\volkg:1 

111uhahor 

SNN PRS 

\vol:lyl<1 

E/Shoa. I larnr. 

I A fa r, Sl(iall1o. 

r l;"'<.:1 <:h,..,,,, 

-

r 

II (/ CIII OII (' /l liS spp~ ~i·il."/l lJs' '''III/,:,,·1 I 
II.' .' pp. 

-

S h('c p Gnal S hee p e ual 

~)~ 5 ) 90.4 2R.9 68.7 

1('.4 45.R (,J~ 20.8 

83.8 6 3.4 

62.\ 51.7 
~~ 

89.4 -()(' .8 

19J'() 8H V),I I ("() 

-
65.5 72.6 39,3 41. I 

... 
()3. ! 54.8 
-

5<),2 44. 1 38.2 19.1 
f- -- l-- -29.4 . 88.2 
f- - .. 

1-;j"3.9 
.. Ino 58.0 2(,0 

- -

80.0 81.0 10.0 13.6 

61.(' 54.8 22.1 21.4 

98.8 49.6 (T a). 

88.4(T ('Olt l .) 

~q <:; 78. \(7: CO/II.) ~ 

J ~IIIIOS'OIll IIIll 
~ 

Oc:wplwgosfolllil "Ii·idlll";s "'PI'. C!UlIJe,.,i 

"". III ., ,,,,. II 01' /11(1 

s 'Il l'tll ( ;ual S IIl~Cp G O;lt S heep Goal ~'(~ P 
-

18.1 82.2 24.1 6.7 81.9 -

4 .1 81.' 77.3 (,88 54.f) (10.4 

4 07 79 6 61,.4 
-

13 .8 65.5 3.5 
-

4.4 57 83.2 4.0 

, 2.0 59.-1 53.0 61. 1 34 .1 

-

5 0.0 82.1 72.6 67. 1 60.7 69.9 

4.5 85.7 59.5 

5 5.3 85.3 76.3 t-r;?7 61.8 60.3 

35.0 53.0 76.5 

4 4.0 .. 34.0 86.0 63.0 24.0 26.0 

0.0 f-;? 2 "900 88.2 50.0 27.8 

-I 1.9 15.7 74.4 66.8 36.0 28.6 

4 2.4 (II. pille.) 92.0 (0. col.) 67 .6 (T ow's) 

77 1 (0 col) 
,--

54.0 (1' ow.1) 

So 11 ,"('c 

C,clachcw ( 1998) '. 

richrcycslls (1986) I 

(,cncllc (! c)CJ4) 

Achcncf (1997) 

Bckclc C\;11.( 1982) 

Solomon ( 1987) 

&Esoyos ( 1988) . 

Mclkamll (1991) 

Yosef (1993) 

Tcsfa1cm (1985) 

Ahmed (1988) 

O"you (1992) 

DcreJe (1992) 

lI alieleul (2002) 

Kas3mbara ( \999) 

Dcss3lcgn( 1999) 



Annex 6 . Detenn ining the age of the goat (Mike Steel, 1996) 

Age group 

Kid under 1 yea r 

Yearling (1 2 years) 

Young adult (3 ·4 years) 

Adult (4 5 years) 

Older adults >5 years 

Teeth condition 

Eight sharp incisors 

Central pai r of baby teeth replaced by penllanCnI ones 

4 pcnnanent teeth 

8 pemument teeth 

\\'om teeth and some missing 

Annex 7 Estimation of the age of the sheep (Gatenby. 1991 ) 

Permanent incisors 

None 

1 pai r 

2 pairs 

3 pairs 

4 paIrs 

Age of the sheep 

Less than 1 yea r and 3 months 

I year & 3 months up to < 1 year & 10 months 

1 year 10 months up 10 <2 years 4 months 

2 }ears ..\ months up to 3 years 

~ I ore than.3 years 



Annex 8. Bod) condmon scoring of the goat (Mike Steel, 1996) 

Condition 

score 

o 

2 

3 

5 

Body condition 

Extremel~ thin: nearly dead: no muscle between skin and bone 

SI' :>harp and stick lip . TP are sharp and your fingers easily push under thin 

ends Th,;,>rc is hollo\\ between the ends of each process, loin muscle arc 

shallo\\ 

SI' prCK't's~ feel less sharv: yo ur fingers can be pushed under the TP with the 

little prc~,;ure, loin muscles are of moder<ll e depth . 

SP only stick up \ery slightly; they are smooth and rounded Firm pressure 

is needc:d to detect each one separately. T P are smooth and \\ell covered; 

fiml prc~~ure is requirt'd to push your fi ngers under the ends. 10m muscles 

arc full 

SP ~·J.n Jbt be felt with firm pressure as a hard line and &. Ic\d \\Ith the 

fle:,h on clther side. The ends of the I P cannot be fclt. loin IllU".:lt''' arc full. 
-

SP ..;ann,,1 be felt al aiL TP can be felt; loin musclc:s art' \ C:f) fulh' 



Annex 9. Body condition scoring of the sheep (Gatenb). 1991) 

Condnion Score Description 

Star. ing 0 Ext remely emaciated & on point of death. nOI possible to detcct 

any muscle or fatty tissue bern'cen the skm and the bone. 

Very thin 

Thin , 

~ l oderate 3 

Fat 

Ven fat 5 

SP are prominent & sharp, TP arc also sharp, the fingcrs pass 

easily under the ends, & it is possible to feel between each 

process The eye muscle areas are :;hallo\\ and no fat cover 

SP fcel prominent bUI smooth and th~ indl\'idual process can be 

felt ani) as finc comlgalions. TP LS smooth & rounded and it is 

possible 10 pass Ihe fingers under the end \\ IIh a little pressure. 

E)e muscle areas are full. and ha\ c a moderate depth. but have a 

hnle fat cover 

SP are detected only as small elc\atLons: they arc smooth and 

rounded. and Indi\ Idual bones can be fdt onl~ \\ nh pn.!ssure fhe 

TP are smooth and \\ ell co\'cred. and liml pre~sure IS reqUIred to 

feel o\er the ends. Eye muscle area ... an: full. :md ha\c a moderate 

degree of fat co\er. 

The SI' can Just be detected \\ith prc ... surc a:. a hard Ime bct\\een 

the fat co\'cred eye muscles areas. I h(' ends of I P ('an not be felt. 

The eye muscle areas are full and haH: a thld ..::0\ enng of fat 

rhe SP can not be dctccted e\'cn \\ lth liml pre:;sure and there IS a 

depresslon between the layers of fat In the poslilon \\here the SI' 

\\Quld nomlall) be felt The TP ~ .. m not be detected, the eye 

muscles areas arc very full with Ihlc~ fat cmer I'hcrc ma\ be 

large dcposilS of fal 0\ er the rump and tad 

'-;1> SPIllOUS rro.::e~"c.;.. I P I ran" er"c processes 



Annex 10. Pos t·mortem exam ination procedures 

Reco\ery of Alimentary tract Nematodes (Urquhan el a/. 1996) 

Details of collection. counting and identification of alimentary nematodes of 

ruminants are: 

As SOOI1 as possible after removing the alimen tary Iract from the body cavity, the 

abomasal·duodenal junction should be ligatured 10 prncnt transfer of parasites 

from one site to the other. 

2 Separate the abomasum. small intestine and large imcstinc. 

3. Open the abomasum along the side of the greate r cunature wash the contents in to 

the bucket under the running waler and make the lotal volume up 10 4 litrcs, and 

then the mUCU3 membrane will be carefully rubbed \\ Ilh fingers to remove any 

\\llmlS adhering to the mucus membrane. 

-l ,\Her thorough mi:\ing transfe r duplicate 4001111 ~ample., to su itabl) labelled 

containers and presel"\'c in 70% alcohol. 

5. The small mte~llnc is nlO ofT the mesentery. open It along its entln! length and 

\\J,h the contents III the bucket Treat as for the abomasal content. 

6. Tne contents of large IIltesline arc \\ashed in to a bucket. passed through a coarse 

mesh sie\(~ (aperture of 2 

prc~cT\ed in 700~ alcohol 

3 mm) and an~ para<.;ite present collected Jnd 

Paras LIes collected dnd preserved are counted and Identified based on the 

morphological features described in ~ I AFF. 19T: Soulsby. 1982: Jorgen.11. & Brian. 

P 199..l.l'rquhan. 1996 and Bo\\man. 1999. 



Annex II Woml counting procedure (Urqu han et aI., 1996) 

After thorough mixing. transfer 4 011 of suspension to a Petri dish, scored with 

hnes to facili tate countlllg. 

2 . Examine the pre sence of \\OmlS usmg a stereoscopic microscope (12 x 

objectives), identif~ and count \\OmlS. 

3. Preserve wonns with "'0' I dhanal 

Annex 12 Guide to differentiate adult alimentary nematodes 

A. Gross cha racteri stics 

\bomasum 

, 
J 

I)(''icnption :'\emalOde genus 

2 em Long. bursa \lsihk \ 'in naked e\e. females have HcJemo/lc!lIIs 

"barbers pole" appea rance: r::Jdlsh \\ hen fresh 

I em long: slender: reddIsh hW\\ n \\ hen frc .. h Tt'ludorsagw spp 

I CS5 than 0.5 em long: the smJ11est trichostrongylOld of TridlOslroligyllls (lxei 

ruminants; can nOI be ea:-il; '1.'1.'n on abomasal \\a11 or in 

con tents: greYIsh \\ hen (re:-Il 

Small intestine 

2 

) 

Description 

U 5 em. long. slt:mkr: ::H .. ~:- h \\ Ih~n irc'ih 

1 cm long. slender; much;' . h\l.:J nlten tangled 

ilh conan \\ 001 

1 em long: stOut \\hul.' \\0,':". head bent shghtl~ 

Nematode ge nus 
-c---,:-­

/"ruho-,"!nJ/J,(,'1 ill:; (II' Strollg'> if/Ide 

\'ellla l' 1111 1"11.\ 

BIIJlOS(UJ1lIIlJl 



Large inlcstme 

Desc ription Nematode genus 

Up to 8 em, long. whip like; with long filamentous anterior Trichuris 

part twice as long as posterior part 

2 1.5 to 2 em. long; large bell shaped bucal capsule Chabertia 

3 Up to 2 cm long; buca l capsule tapered & not obvious as in Oesophagostomum 

ClwberlleJ 

B '\Ilcroscopie confirmation 

Abomasum 

//,Il'IIIOf/ch!1.I 

'Iale' Dor'ial ray of bursa asymmctnc; spicu les barbed near the tlP_ 

h:mak \'uhal flap. usually lingUifoml. present gra\'id \\dml ,,'ontalOs sc\cral 

hundred egg:,. O\-ar: (oiled around mtestine. 

i\lak: spicuh::. slender. rod li ke (1' (irCUIIICill(w) or stout \\ ith hram;h ncar middle (T 

tn/un.IIL/) 

TrH'h u.\ frOIlgJ.lus axci 

Both :-one:. e\ccratory notch \ isible 10 oesophageal region 

\lak 'p!\.·td~" un equalm lenglh 

J-cmak \ u\a\ !lap ab"l'nt. gT3\ ld \\ om) contain:. J 5 eggs pok III polc 



Small intestine 

TncllOslroll([l'JlI.'i 

Both sexes: cxecratory notch \isible in oesophageal region, 

Male: spicules leaf shaped (T vilrilllls) or spicules with "stap" ncar tiP 

(T coillbriformls) 

Female: \u\'al nap absent. o\cJec\ors present 

Slr Oll fil'/oities 

O nl y ft:mal t:~ PIC!>l'Ill; IUllg ut"~uph<lgu~, U\ a l) and ute rus show twisted thread 

appearance behind oe<;ophagus: objectors absent. 

Cooperia 

1301h sexes: small C'cphahc \e~lclcs pres('!nI. glnng anteri or cnd a c\lllldncal 

appea rance: !Jrollllllt'nt cuth.'uhn 'Irialions In {)c:.ophageal region 

i\ lalc: spicules ha\c "'lOg" JI mljjlt: regIOn, beanng :-;\nauons. 

St!lIIfllOti I rll.\ 

Both sexes: ccphalit" 'I..'slch:~ pre~ent 

f'.. lale: Spicule long. ~\cnder and fused. \\lth cxtendcd tip which is hcart- ... haped 

(.\ baulIs): lanccolall: I \·.fih~ aIlE. I: blunll~ rounded (S spathlger). 

Bursa shows two SCI ... 01 parJlIeI r2y:. {\ h,lf{J/.\ 1 {)f four selS (OI hcr speclcs) 

h:male: largc I..'t!g ]'!c,",cnL up ul tall IS POIntcJ (\ /UlllIIS) or Iruncah:d \\ llh slllall 

SplllC (other sPCC1CSi 

BlIIlO.Homlll//" I ar!:!c hlH:al ~.Jp~uk present 

h 



Large intestine 

Trichuris 

Characte ristic whip shaped, microscopic confimlation is unnecessary. 

Tail of female IS bo\\ shaped and that of male is spirally coiled with one spicule 

C/lUherlia 

Large bell shaped bucal capsule \\ ith ou t teeth and rudimentary leaf cro\\ ns. 

Oesophagoslolllum 

Relatl\'eI) small bueal capsule: cephalic vesicle is \\ ilh cervical groove behind Leaf 

crowns and cen·ieal alae often present 



Annex 13. Faecal Egg Counting Techniques 

MODIFIED Me MA STER r..·1ETHOD ,Urquhart el 01 .• 1996; Il cndnx. 1998) 

The method imol\'es the use of a Me ~laster egg coun ting chamber as described 

belo\\ 

Weigh 3.0 gm. of faeces or if faeces is diarrheic 3 spoon full 

2 Break up thoroughly in 42 ml of water in a plastic conta iner. 

3. Pour through a fine mesh sie\ e (aperture of250 micrometer) . 

4 Collect filtrate. agitate and fi ll :.1 15ml test tube . 

5 Centrifuge at 2000 rpm (re\OIUlion per minute) for 2 minutes 

6. Pour offsupematam. agnate s..-dmH: nt and fill tube to pre\'iou'i Jc\'c1 \\i lh noalation 

~olutlon 

7 Imert tube Sl'\ times and r~mo\e 11Uld \\ lIh pipcllc to till both chambers of 

\1c\lastcr slide. 

~ !:'-"amine the two chambers ::nd multip ly the number of t.;ggs by 50 10 arri'"c at 

number of eggs pe r gram of faecc~ (epg) 

II' 3 gram of faeces are dl~!-ol\cd In 42 ml 

"olal \olume IS 45 ml 

l11ereforc 1 gram IS 15 m\. 

rhe 'olume under ell.:hec 3Tca i" U 15m! 



\nne'\ 1.1 IleJd I'k lure .. frolll .;;l:-.·cp Jnd goah e:ra7lng and hnm "Int-' dunng lhlh:r~'!1! 
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Plates 12 and 13. Teladorsag/a spp. from sheep (High land). 

Branched spicules of Teladorsagia spp. 

Plale 15 Trichostrongy lus (L'l:ei from goals (mid land) 
\ 

-\ 
\. 

l'nequal sp icules of T (L'(e/ 

Plales 16 and 17. T probo/llrus from sheep (10 \\ land) 

\rro\\ -. pointing at I~ pIca] -.picule" of T proholllrlil 

83 
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