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ABSTRA CT 

An epidemiologica l In vcsligallon of ti ck and tick borne protozoa paras ites was undertaken 

fro m September 2004 to March 2005 in Decha wereda , Kaffa zone, SNN PR S. The study was 

conduc ted wi th the 31 m of deteml in ing the d istribution. prevalence and seasonal yariation of 

catl le tick species and tick borne protozoa paras ites through cross secllonal and longltudmal 

epidemiologica l study me thod5. A total of 480 catt le ( 160 from each highland. midland and 

lowland geographical zones) \\cre used for c ross sectional study while a tota l o f 110 canlc ( .. W 

from each ge,agraphlca i zones) wcre involved in longitudinal study. The longItudi nal stud) 

was conducted on September. \'ovember, Jan uary and M arch that represents la le rain. early 

dry. late dry and early rai n seasons. respective ly. The result found in the cross sectional stud~ 

shows that all cxammt.:d cank from 10\\ land Wen! positive for tick mfestatlon lollo\\ed by 

animals from midland and Ilighiand areas with 92.5% and 6 . 1 2~'o pre\-alcnct:. rt::;pt.'cIJ\ dy 

Though the cbffeTelh'::c 1:-. not -.Iatlsticall) sIgndica11l between animals \\ IIh dlfll;n.:nt bOth 

conditions. the prorllmion 01 mfested anlll1ais appear to be hlglh.' r in anllllais 01 poor h()d~ 

condition (90.91°'0) li1:m those III good boti:y condition (85,16%). A <.;lgmlkam \anatloll 

fp<O.05) in pre\;1Icn.;:c of tid. mfcQ31l0n \\3S noted between different age g:roup". the hl~h6t 

bemg in anllllab 01 3 and hali and -l years old. A total of -l337 adult Jnd 1I1lmalun: IIck:­

belonging to three genera \\ere collected during. the cross sectional study. l-!\(' lH:k ~pCCIC" 

belonging to three genera (AmblyolllllllJ. Boophilus and Rhipfceplwfus) \\erc Idemtlied The 

most prevalent and abundant tic\.. SI)(' C1CS was 8_ clec%raws (-l6.57 %) follo\\l.'d b~ 1 Wltdt'/'t.'1/\ 

tn.53%) from the tOl.iI count OtheT \Ie\... species collected 111 !l.mall numb .... r~ "ert' 1. /epldllflll 

(115%). R. Frlll'lexf.Nlls and R_ e. t.TeTn; (O.14°/0). Immature tich \\cre ;11:-0 Included 111 our 

collections represclllln.:; a total Jmount of (2:'odi9":/0) from the total count. DUring the !onglludll1;]i 

study a total of 6-l:'9 Jdult and immaturc IIcb compris ing six dlfTerent lid. "peclL':'> that 

belong to four gl.'ller.l namel) Boophillls, . Jmhlyul1Il1w. Rhipicephalus. !1IIe1 t-1t1t'l/llJpll1 \1111.\. 

were Idcnllfied. Th(' genu~ rcco\crcd \\ Ith small number has bel!n IIflt:l1Iaphymh\ 

represell tlllg 1,0.03" I) Rl'sult 01 eSllmJtes of mean lick burden lIldlcatcd that C\CI'Pt among: thc 

dlffcr~n{ age group:-. there IS .::J. ~Igmficant difference bel\\ccn different gl.'ographlt'al 'one .... 

season and body condition (p<U.U5). The mean tid. burden IS slgllllic<.Iml} higher In Illldlallli 

altitudes (22.9h61. l!<irly raln~ season (~O./13), and III those anlillais wllh poor bod~ condition 

( 19.532). 

Kc~ "o rds: Epidelllt(llogy. tiC"';. tank:. DI.'\:lw \\\~n;da. Southt!rIl Ethiopia. 

,\ 



I. INTROD UCTIO,\ 

Ethiopia's eco nomy is dom matl'd by the agricultural sector, which contributes about 46.\)0/0 of 

the GDP and employ::, 85°1) of the labor force. Besides supplying 11105t domestlC' food 

requirements. agri culture pronde::. raw materi als for ~econdary industries and accounlS for 

about 90% of the expon s: Ii\ e~!oc\... are an impon ant component to nearl y a ll · fann ing "~,,tenb 

and provide dra ugh t PO\\ cr. milk. meal. manure. hides. sk ins and o ther produc ts. The "'Ill' and 

diversity of Ethiopia's major agro-ecologica l zones render it sui table fo r the support of la rge 

numbers and classes of livestock. The limitation to increased livestock dC\t~lopment 

(i nc reased productinlY) In Ethiopia can be g rouped into non-technical and t~\.-11I1ical 

constraints. The non-tcchnKal conSlralllC'i are po licy issues. land tenure. in"ulUtJonal. 

mfraslruc lure and budgc t ar~ The major technical COl1'olra1l11s 1I1c1ude hc:alth. Iced. =-cnl.'l1l.:" 

and managcmcm (TIck mode1lJl::,! \\orkshop. 1997). 

Ticks arc the 1110St imponanl t:clO-parasHes of liveslock 111 tropical and sub-lroplcal an.':h. and 

arc responsIble for sc\c:rc: c: .. '\)!lO\TIIC IO:-ises both through the direct effec ts of blood .... ud. ng or 

Indirect ly as vectors of pathogens J.nd to:\1Il production. Ticks are a cause of much ill hc,lith to 

domestic animals and a cau"e of conSiderable t"cononl1C loss to thei r 0\\ ncr::;. In the \\llrld. an 

estimate of US S 7,000 million annual losses is caused by lick and lick- borne dlsease ... II·AU. 

1984}: this es timate provide.., 3 guidc 10 regIOns oflhe world \\here Boophilll.\ miaoplll I"; the 

only major tj'ck i n fc~tlllg cali Ie and thIS tigur\.' may II1dced be much Iligher 111 rcglOn~,\ hc:rc 

diffe rent tick speclcs arc pr('~.:nt 

, The major losses cau>;.:d b~ I!(k~ arc due to theIr ablht~ to transmit protozoan, nCkl'lbl,1l and 

\lr;}1 diseases of 1i\~"lock. "hl,;:h are of great cconOJm~ Importance \\'orld\\ldc (<..,;::1 )\\a~. 

1974 and Jongcjan Jnd Liknbrrg. 1994) Ticks and the diseases they transllHt art' \ Idcl~ 

distri buted throughout tht; \\orld particularly III troplI.:al and sub.t roplcal l:ountn~" \\lIh 

... pecial nidaluy III .-\fricJ ',\/lert' ;here l'Xlst a \aneJ l~lUllJ. of \cnebrJ.tc anllnal ... " thcTr 

dt;\c!opment (Hoog.:-tr;1al. lQ"6. FAD. 19S.! and liendnx, 1995). 

Each tick mfcsti ng .1I1 <iIlIllMI IllJ\' suck Ollt ~omc 0.3 1111 of thl! <lllll1lal's blood hL'1l III - . 

animals such a~ abu brl!('d~ :!~,U Jrc rcslst~mt \0 tiCks thIS ma\' h3\'C a ..;criou<.; cffel.:t \\ len thl' 



animal is suffi::ring from a low level of nutrit ion or is pregnant (FAO, 1983). Experuncnts In 

Australia have shown that for each B. lIIicropflls femal e tick that completes feeding, there is a 

loss of O.6g of potential growth by ca llie (Walker el al.. 2003). There are a number of factors 

influencing the distribution of ticks. and various ti ck species have different biological 

requirement. different geographical distribution, host preference elC., identificallon is 

therefo re important in the struggle agains t tick and a~~odalt:d dbeascs. 

Likewise. 10 other counlnC5. there arc a considerable number of economically lInponant 

li\'estock diseases occurring III Ethiopia. Among the important diseases. lick-bome diseases 

arc one of Ihe major constraiJll::i to the livestock industry. Different tick-bome disc3::ic,> :lrc 

kno\\11 10 be present in the country. Seleshi (199--l ) mentioned the existence of Allapla,\l/losis. 

Babesiosis. Cowdriosis. and Theileriosis (T. flllIfaI/S). but their siunificancc 111 te:nn.., of 

mortality and productive lo!)!)e::, and the degree of enL.ootic stabi lity arc not yet \e:1) \\ell 

kno\\ n. According to Fcscha (1983) a conserva ti ve estimatc of birr I million IS lo~t annually 

through rejection or do\\ ngradlllg of hidc and :::.k in . Slight to severe inflammatory rCJctlull of 

penncal area. udder and ICdb to the Jc\'cl of gangrenc !)Olllctlmcs Icading to surgICal rC!llll\i.l1 

oflcats are damages caused by lICks (Tcsfanc~h, 1993: Solomon. 199-t and Alcka\\. ~1l{)O) 

Despite these problems. thL' aChlC\eme:nt made on tht: study of tick and lick-borne dhl.'.h(,., III 

Ethiopia in general (c:xcept fc\\ an:as) IS not significant and does l10t CO\'cr all r~t"!-I\lm 

especially those margina l and rcmote areas whcre ~ullable environment a:- \\L']] a ... 

uncolllrolled callie movement C\I~t The present study IS therefore conducted to .1 ... .,\.·.,., the: 

0\er311 siluation of lick and lick-borne prolOzoal dlseasc.., III one of the rcmOlest r:lrt oj Ihe 

country. Dccha Wcreda. Kafb lOne of Southel11 Ethiopia wllh the follow1l1~ 'pl.,,:tlil.· 

obJcctlves: 

I. To deterll1l1lc ti~t: t~ pc of lick species. 

1 To assess an) ~I ... k i"actl)r assocl<.1led "lth thc occurrence and abundan':l' ll! th(' 

tick speclcs. 

3. To dctenninc the pre\'alcl1l'c Oflick-bome prot%al diseases 1Illhe arc:1 



2. LITERATURE REVI EIV 

2.1. J\lorplHlllogy and ci:Jss ification of I ir ks 

Morphologically ticks are \ery sImilar to miles and are grouped under the phylum Anhropoda 

and order A-carina. JongcJan and Uilenberg (1994) and Walker el af, (2003). indIcated the 

presence of at least g-tO lick specIes In IWO major families. namely Ixodidae or "Hard IIch" 

(so called by virtue of theIr hard dorsal shield and Argasidae or "Soft ticks" (due to the lf 

flexible leathery cuticle). 

The mouthparts of hard ticks are ah\ays ante rior and visible from above. the bod) IS 0\31. 

Larvae hm'c six legs: nymphs haw eIght legs and a female type scutum but lack both poro-,c 

areas on the basis capituh and the genual apenun: of the 1~J11ale . The female scutum cn\"(:r~ 

only the anterior portion of Ihe do r~ulll \\ IHle in male the scu tUI11 eXlCnds 10 Illl' pn .. tl'nnr 

marglll of tht;· body. Eye~ m3: bl' pre .. enl or absent \: ymphs and adulis han! a Spmll"ul:u plar,,· 

situated laterally. po::.tcrJor 01 e~l(h hllld leg ( Hoogslraal. 1l}:,6: Keuk. 1984 :md lIoskm .... 

1991 ). 

2.2 . I3iologicaJ characteri sti cs of hard ticks 

:! ].1 Fl.'l·dmg 

Ticks feed on ly on the blood 01 [heir hosts. Accordmg to ftldostlts el al (19l}J :111 .if\.' 

bloodsuckers and may eau ... e death from anemia ;\ 11 !lcb. ;.it l'adl stage of the life l'~,.:k Irl' 

paraslt]c feeding sole ly on blood. liquefied II ssues. and (l'nti 10 feed at \'ar}ln~ tkrlh' 

according 10 the species. Their bite IS rciatn-ely palllk .... s~ but lI1\'a$]ons by large I1Umh1.'1S .:n: 

dcb1i1l3ung (CJra:. 1995). 

Lanae and nymphs feed on the blood llf ~mall wtld an1lnals .1I1d birds. Adult feed on b g,:!c 

u!'luall~ oOllle" llc animab. In ~ome .;rec]CS of ticks. the dllfcn:1lI "tJge feed on the ... :1Il1l' h bi 

usually dom~'sllc animal (GJJlO\\<l: l'r4 and JongcJan and elienberg. 199 .. 0. The kl'dll1g ~li 

h:odld tlcb IS slo\\ because the bj.J: \\all needs to gro\\ beforl' 11 can expand 10 tar..:l."..! \1.'''\ 



large blood Ol!!al. Larvae take typica ll y 3 to 5 days to fully engo rge with blood, nymphs 4 to 

8 days and females 5 to 20 days. When the ticks have fully engorged with blood they detach 

from the host's skin and drop to the ground. Ticks aI any phase of development, bUi 

particularly ad ult females. suck up considerable amount of host blood (Galloway, 1974). 

1.12. Mechanism offinding their host 

\loSI ticks 3rle ac!i\-e dunng warm periods of the year and go IIHo hibernation or become 

donnan! during the cold period: they hide withm fissures in the ground. under rocks or in 

cracks and in buildings (Galloway. 1974). Ticks find their hosts in several ways. Some licks 

live III an open em-ironment and crawl onlO vegetation to wail for their hosts lO pass by. This 

is a type of ambush and Ihe behavior for \\ ai ling on \ cgc lallon is called qu\!!)ting (Kcllit:, 1l)~4 

Jnd Walker I!t .. d. 1003). Thus In gl.'nera such a~ Rhipicephlllu~. Ha/!11laph)'~alis and hodl's 

the la]"'\ac. n} mphs and adults will que:>.t on \cgCtJllon. The lIC"-S grab on to the ho~t:>. u:>.lIlg 

their front legs and thus crawl over the ~\-..111 10 find a ~ultablc placl: to attach and feed. 

\luch of the bt:'ha\'lOr III ticks is regulah . .'d by phcrol11ones. thiS compound greatly !"nhano:.; 

mte r- spene:; communication. where \ ISlon. auditory and t a~tde means of communication b 

nOI bclien:d to pia} a sigillficant role (Hamliton. 1992). Pheromones modula te a wide range 

of beha\lor. from mating (se;o,. pheromones) to \\ammg other members of the Sp~CIC~ of 

nnpcdmg dange r such as predation (alarm pheromone.:.). Chenllca l comJ11Ulll ca tlOn \ 1<1 

pheromones afTect ing assembly. matmg and ho.:.t lindmg has been demonstrated III IKk:-­

(Ha,,' ood and James. 1969). 

Adult liCk-; of the genera Amblyomma :md Hyalomma arc a(1l\ e hUnlers. they run a('ro ... ~ the 

ground to sec\-.. hosts that are nearb} The gt:'neral beha\ lor of seeking hosts III an t1lwn 

ellVlronment I~ described as exophilK Ticks ~uch JS Ar.'.!.llSltls and many Ixodes spccles 

... pend their hte cycle in their host'::.. nest and attach to Ihclr hosls there. ThiS IS called 

cndophillc or nidlcolous beha\'lor. -\ fe\\ "'pecles of licks. SUdl as the dog !ick Rlllpin.:plw/l/\ 

sdllglifllells. ha\e adapted to living In housmg bud! by hUIllUilS and \\111 feed on dOI1lI.: ... tlC 

animab then: ThiS IS called domestic behanor (Walker et a/.. :003) 



2.2.3. Reproduction alld life cycle 

There are three active stages in the life cycle of hard ticks, larvae, nymphs and adult. Each 

II1star takes a blood meal only once and long periods are spent on vegetation between blood 

meals. In th(: hard licks, mating lake place on the host, except in speci es of the genus Ixodes 

where it may also occur when the ti cks are "Iill on the vegelation. Male ticks remain on the 

host and will attempt to mate with many female s whilst they are feeding. They transfer a sac 

of sperm to the female. The femalcs mate only once before they are ready to fully engorge 

\\ ith blood. \Vhen they finally engorge, they detach from the host and ha\'e enough sperm 10 

fe rtilize all their eggs (Walker el al., 2003). Oviposition usually begins a few days after the 

female dropped from the host and continues for s('\cral days (FAO, 1984). The female dies 

afterward. Males remain attached to the host for long period and may mate \\ ith other 

females. 

Female hard ti cks lay many eggs (2. 000 10 20. 000) 111 a ~ ingle batch. On the OIher hand. 

female Arga.iid ticks Jay repealed small ba tches of egg. Eggs of all ticks are laid m the 

physical env ironment. ne\er on the host (I'loogstraaL 1956 and Walker (!l al.. 2003). ThL' 

hatching of the egg and the activity of the lar.-ae depend largely on the temperature. !l ot 

condi tions are fa\'orable for hatching (l loogstraa1. 1956 and Fescha. 1983) 

Three diffCr\~nt types of life cycle Jrc rccogni7ed based on the number of host !:lpeCICS 

Jnvoh ed m accomplishing the entire life cycle of a gi\en lick species. These are: 

~.2.3.1. Tri'\l~nic or Three host ti ck life t) ele 

Fcscha (19~3) and Walker el al. (2003) stall.."d that thiS 15 the commonest t~ pc of lite cycle and 

IS relati\ ely ,::onsidered as primillve. Hos! findmg occurs three tlllles. The tIcks reqUire lhrcl.." 

hosts for dc\clopment. irrespective or the host specie~ There are three parasitIC phJse~, 

"eparaled by IWO phases on the ground when metamorphOSIS occurs (:'1orel. 198<;1). Larval.." 

develop in the egg~ until ready to ha tch. usually 1Jl se\'er31 weeks dependmg on the ambIent 

temperature Jnd lick species. Sudden change In temperatu re may kill the eggs. The ne\\l~ 

hatched lan-a I::. s\\ollen and soft. II lake~ sc\eral days to harden. lo::.e certain quantlly of 

water and ehlllll1Jtl'S metabolic waste products accumulated dUring l'l11bryogenesl.s. Ahcr thl:-



lime, it begins to seek the first host, either lying in wail on a grass blade or moving to hunt 

actively. 

Once the hosrr is found, the blood meal lasts for 3·12 days or more depcnding on the species 

and ambient condition. then de taches frolll the host and falls on the ground, seek she lter and 

hide in sites such as soil or vegetation. There is complete metamoq)hosis requiring IOlal 

immobility and an overall reorganization of the tick. so that the next instars has a different 

form. The metamorphosis takes 2-8 weeks depending on microclimatie conditions and it ends 

with the emcrgence of a nymph. After a period of hardening, the activities of the instars arc 

similar to those of the preceding larval instars in tcrms of movement and selected host. The 

feeding period is approximately the same, subsequently it undergoes a complete 

mctamorphosls resulting in the adult female or male whose SIZC may var) considerably 

dependmg on ho\\ fa\"orable the conditions arc for the nymph and lar\-ac. The female feeds 

once and lays one huge batch of eggs. The depleted female then dies. The malt' Illay take 

several small feeds. mate and then die. The entire life cycle of three host lich:s may take from 

51\ month to se\craJ years and thus it is slow (Walker L'f a/ .. 2003) 

2.2.3.2. Dlxcllic or t\\O host life cycle 

In two-host tick , the three stages develop on two dJlTcrcm indi\"iduab that Ill<!) or ma) not 

belong to the same species. In the first phase. the engorged Jan'ac moults on the host and the 

nymph reattaches close by. At the end of the blood meal. the nymph detaches and 

metamorphosis on the ground. Engorgemems of the adults occur during the ::.econd parasillc 

phase. There are onl\ t\\O searches for the host. \\hlcl1 cllIlllllatcs th t." nsb IlIlked with the 

need for n)l11pha! att3chmcnl. The t\\o-host life cycle IS Similar 10 one host life cyck but onl) 

the lan·ac and nymphs feed on the same indi\ luual hust. and the adult \\ ill fecd on ,mothl'l 

host. 

:'.2.3.3. \\ono:\.cl1Ic or one host life cycle 

This is less common type of life cycle but it occur~ 111 (he entire Boophi/u.\ gCllus and III "Ol11e 

other genera. Ferui!/ed female present on the ground b)" ItS egg:- JUSl like any other Ileh: on 

soil (Hoog~traal. 1956: JongeJan and Uilenberl!. 199": 1. L:Jr\"<1e hatch ant'l" sl'\cral \\ceks of 

h 



development and crawl on to vegetation to quest fo r a host. \Vhcn they have completed 

feeding, they remain attached to the host and molting occurs there. The nymphs then feed on 

the same host and remain attached. Afler another molt. the adults hatch and then feed on the 

same hos t for mating. Thus. all three feedings of any individual li ck occur on the same 

mdlvidual host. The life cycle of one·host ticks is usuall y rap id, for Boophilus it takes three 

\\~eks for the feeding~ on the.: hust alld t\\O months for egg laying and la rval dc\'clopmcm 

(Wal ker el at., 2003). All the instars occur on a single ,"crtebrate attacked by the larvae. Onl) 

o'iposllion. Incubation. and host findmg by the larvae occur on the ground. The ticks Ica,'e 

the host a! !he engorged adul! stage (Soulsby. 1968 and ~ I orcl. 1989). 

] ] -! HO.\1 tropism 

The life cyell: of ti..:k species IS associa ted to diffcn.::nl IIltrlllsic and c\,trIllsic faclOr:-;. The 

adult~ of matly tid, .. occur on the gras!) co\'er and ha\ t' J1.:c ess to a \\ Ide range of hO~b 

!Ungulate l'arnl\ort'~. \\ dd or dome~lic). Thcy arc not spc..:lli..: but SdCL"ll\'C to\\ard~ a group 01 

\I;'ncbratcs based on their size and mobility. ThrcL' type .. of IIfc cycles can bl;' dlstll1gulshcd 

basL'd on ";11111Iaritie ... or differences 111 tropism sho\\11 b) Iil.:ks at dlffcfc..'111 1Il~I<lr~ (Fcscha. 

1983 and ~loreJ . 1989). 

2 2.4.1 ~tonot ropic cYI..'1e 

ImmalUn: haH' the same preferences as the adults (e,g. R huna. R. t' l'\(.'rhi. Boophilus, IIr 

(l dlllllolicllm). The one htlst Boophilus cycle rcpre ... ent~ the culminailon uf l1lonotroplc cyde 

(Fcseha. 1983 and ~ l orc1. 19S9). Walker el al. (::!003) <.It: .... cnbcs fly a wWfolicll1II bch;l\'l\lg 

often as a monolrpic and Jome~tic tick with all .... tage ... l'(-cJm£: on cattle 

::! 2.4 2. Dilropie cycle 

The Inunatur..:- parasitize ..,mall mammals. birds and rl'ptilcs \\ tlile the adults arc only found on 

13rgl' mammals. E\ecptlons are rare 111 thl' dltropic ~pccles. \10 .. 1 Rlii/Jiccp/w/lls. 

Dl'rmClct'IIIOI, and I/l"c1Iomma speCies arc found III ,,!It! rodl'l1ts (or 111 Ihl'lI burro\\..,) III the 

1I11I11:lIUre :-.tage (Fe..;eha. 19s3 and \10rel. 19~91. 



2.2.4.3. TelOiropic cycle 

The immature engorgcs on any ava ilable land ve rtcbrate (these may be a group preference) 

and the adults engorge on large mamma ls only (Feseha, 1983 and Morel, 1989). Although 

certain telotropic species may approximate 10 onc of the two cycles mentioned above. thcy 

cannot certainly be grouped to anyone of them. The difference is useful for ecological tick 

control. 

Although, different ideas and explanat ions are given for host tropism, Walker et al. (2003) 

describe that the survival of ticks depends on the presence of host s suitable for reproduction 

by the adults. As hOSIS, the larvae and nymphs of twO and three host ticks usually employ 

sma ll \\ ild mammals (mainly rodents). birds and li za rds and snakes, while the adult may 

either feed on la rge domestic animals or at times on wild mammals (elk, deer, wild boars, 

\ .. alves. foxes and horse). In some species of ticks, thc different stagc fced on thc same host 

u:;ually dome~,l!c annnals (Gallo\\ay. 1974). Thcre arc hO:-,15 kno" n as mallltenancc hosts and 

most ticks ha\e charaClenSIIC species of hosts to which thC') a["e adapted. 1·lost::. arc usuall} in 

a sroup of sllndar species. For example. all the Boophilus spl.;.·cies arc adapted 10 feed on 

c:JHlc but some may su rvive b) feeding on sheep or antC'lope. Because Boophilus an: onc host 

licks, all stages mu::;t be able to feed on the same SpeCll.:'S or host (\\'alker et 01.. 2(03). 

2.3. Factors :1tl'fcc tin g the epidc mi o logy of ti ck 

l3 1. Hahiral 

A llck .... habitat IS composed of a \ arielY of living and Tlon-h\ing things III Ihe :-.pacL' III \\ hleh 

It h\·cs. \\hlch are good or bad for ItS survival. Gallo\\~ly ~ 197-t) e'plains the adaptabd1!Y of 

Ih,:\... .... to \\ idely diffen:nl em lrolllllclltal conditions. SOI11C' "'reclcs being adapted 10 bush forest 

areas. o\her~ 10 plains. semiarid or descn regions and mo untainous terrain. Ilo\\c\er. licks 

h']\ e lillie protection against an enemy except their ease of concealment 1 hc\ arc 

pa["llcuIJrly -;llsccpllbk to '-lItch.'J... JUring the lethargic pn:-lllo1tlllg and the \\caJ... po-;t-lllo1ung 

period (Hoogslraal. 19:'6) 



Ticks are adapted to two extremely contrasting components of their habitat, the physical 

cnvironmenl and thcir host. When ticks are molting and then questing in the physical 

environment they are in da nger of drying out, starving and freezing. They <Ire a lso exposed !O 

predators such as mammals and to pathogens such as fu ngi. These adverse faclOrs limit the 

Iype of habilals that a species will be found in and knowledge of the typical physical habitat 

of a species us an aid to identifica tion. The needs of the same lick when feeding alter 

fundamentally because it is no longer in danger of drying out or starving but is in danger of 

being removed by the host's grooming or having it5 feeding reduced by host immunity. Most 

ticks have adaptations in their behavior and physiology of feeding to reduce these host 

reactions (Cox. 1993 and V./alker el al .. 2003)_ Usually these adaptations work best in 

different type of hosl. The preference of hosts for certain habitats will influence di stribution 

of hosts and the ticks of theill. 

_~ 3.:. Telllperd{Ure 

Thc temperaturc and rainfall influcnces the hatchability pattern and molung period (Dipcolu, 

1984). Each speclt:'s has its pa rticular thrcshold tcmperaturc bdo\\ that diapauses occurs III all 

inslars. Egg ~md nymphs development, egg production in engorged female arc inhibited \\ hile 

lI11maturc and unfed adults become quiescenl (\lorel. 1989). In tropical grazing area \\h~rc 

~ui (able gra~s cover does not exist it has been generally accepted. ::.ince tCl11perature~ arc 

suitable for d·\!\ e10pment throughout a large pan of the year. that the distribution of tIcks IS 

mainly go\crncd by rainfall (Lrquan ef at.. 1996). The average weekly and 111onthl~ 

temperature IS usl!ful for predIcting tht! actl\ 1I~ threshold and OpUIll111l1 temperature. The 

\'a rious genera of licks have dlffcrcni thresholds of tempenlturt! and hUITIldlty within \\!Hch 

they arc actl\'~ ~!J1d fecd and their dlstnbutlon IS go\'cmcd b: these thresholds_ 

:.3.3. Re/miw.' hUlllidilY 

Relative hUlrlldllY is considercd at microclll11atc levcl. Humid rather than wet condllioll I~ 

essenlial for tht" de\ dopment alld survi\ al of eggs. and nymphs. and the ..;un'Ival of unfed 

halched uck .... Lrquhan el al. (199<» mentioned Ihat recent studies III Fa:'.t Arnea ha\'C' <;ho\\[1 

Ihat Ihe faCIOI' ... underlYLllg the ma1I1tenailce of the IlCCCSS3f} I1llcroc1nnak \\ Ilh a high relatn e 



humidity are rather more complex and depend on the transpi ration of plant leaves. As long as 

this continue s. adequate humidity is maintained in the microclimate despite the dryness of the 

ambicllI temperature. For ti cks which have a defi nite resting si te for all their instars, such as 

nest. earth or caves (pho\cophilic species) or al the base of the vege tat ion. under bushes or in 

thickets (cry ptophilic species), the microhabitat is not subjec t to significant changes in 

tcmperature and humidity (Morcl, 1989). 

1.3.4. PIll/II covers (\"egetafioll) 

Vegeta tion is not only the rest of various elements that make lip the environment. but it also 

determines. by its compositions the various microclimates at different level. It is the best 

ecological intcgrallon . which influences the bIOlogical phenomena seen at a given point 

(}'lorcl. 1989). Accordlllg lO Dipeolu (1984) the moltlllg period of larvae and nymphs kept in 

the opcn environment as well as th~ lOlal duration of the life cycle \\as lo\\er than thosc of 

I1cks kept in thc shadc in addition the survi\'al of larvae and 11) mphs of alluck speclcs studied 

\\as lowest dunng lhe peak of rain and highc,)1 during the dlY season. The SUf\ ivai \\'as abo 

generally higher among laf\'ac and nymphs kept 111 the shade than those kept III the orell 

CI1Vlronment . 

2.4. Epide ll1i o l og~ of import ant ca llIe tick species of Eth io pi a 

Ticks are widely distributed and usually seasonal III their activit: (Galloway. 1974). The 

original geographical and ecological range of" lick parasites of domestic animals has bet'll 

vastly extended b: human and animal movements. trade. and "mOdCll1lzatlon" (r AO. 198~). 

Studies on Elhlorian tick fauna have begun carly 1Il the 19th celltur:. Sl11ce thcn. din~rcnt 

scientist and In\TsllgalOrs from abroad and the (oumry have been invohed In dcterm1ll1ng the 

distribution pattern of ticks. the disease thl.'\· tranS1111l and olher assoc13tcd ISSUCS. The 

invcsligallOIl:) made on lick and tick-borne diseases b) extemshlp students from Ihe Faculty of 

\'etennary Medicllle arc one of the fundamental and Importam source., of lIlformatioll . 

. -hallable information in this regard IS pre::.emed 111 Annex I <lIld 2 

" 



According to Scleshi (199~) the main genera found in Ethiopia are Amblyomma. Boophilus. 

Haemaphysahs. Hyalomma and Rhipicephalus. The mos t important and widespread tick 

species are A. \'GriegalulII (vector of C. rumillollliulII and T. mlltalls) and B. decolorallis 

(\'eclOr of A. marglllale and B. bigemilla). There IS no report of the presence of Rh. 

appelldicu/OIUS (vector of 1. parra) in Ethiopia. 

Solomon ( 199'6) II1d lcates that more than 50 different li ck speCl l'~ are currelllly known 10 be 

present III EthIOpia. infesting all phylogenetic classes of \ er1l'brates from amphibian to 

mammals: ho \\ ever only a fe\\ are of economic importance in terms of geographical spread, 

effect of fl'cding on the animal and/or disease transmitted. These include::1 mriegafllm: B 

decolorarlls: Rh. p"/clie//us . .-1. coJwerens: Rh. bergeolli: Rh. e. el"errsi ; H. m. rujipe.~. H. 

lnlllCOllll11. /I drolll ecillrii. A . lepidillm : and A. gemma. 

].4./ DornlJl1rWll vJ.1n;quclllly l'llCOllIllerl·d rick species III Eilllopw 

DeSpllL' thl' dln:rsJiied and unrelated research result in the Il umbt'r and ty pe or tIck spt.:cl e .... . III 

1974 Bali:-. and Bergeon e:-.tablishl..'d thc qua litati ve h ll'ra rch~ for tick species of l·.thiopla 

without wklllg In to account thl." t~ pe of hos t and the region (Fesl..'Ila. 1983 ). In hiS rcpOri. fnull 

the en tlfl..' popula llon o f ticks. Rhipicephalus pulchelflls accounted for 3D";,. Amhlml11lJ1tl 

voriega/ul/l (!3 IJ'fJ). A I/IblYOlllIIIll coJwerells ( /5. 6f.!1J) . R II ipi("t:plwllf~ s i m Wi S 1111 1/\ r I ()') ,,). 

Rhipiceplltlill'; fl. cn!rtsi (/ I'll). Amblyomll/a gemma r.Jv,o). Rhipicephalus pn.I\ 'lIS rl5·''!J. 

Rhpicephahls bergeoll i (] l U,,). Amblyomma lepidillm r I 58"" .mci Boophilm decolnnlfu,> 

rO. 34~iJ). Bde\e (198- ) on hIS pan re ported that ti ck IIl fcst.!llon arpear::. to be 111~h III 

lowland:-. Ics~ In mIddle Jltitudc region;:; and much less III 11Ig,h bnd area accounllllg rnr 

88.2%. S...l4 ~o. and 6~ .7~'<J rc::;pcc ti\c1y. Their d is tribut ion ;mJ llnpon ance of li'L'quL'ntl~ 

enCQlI l1tert'd SpCCIC~ IS d iscussed Oil gCIlt:ra basis as fo llo\\ s. 

Genus Amblj'olllllll1 

Th IS IS Gilt." of the ~oml1lonest generJ l)f licks Widely disl ribulcJ ;ill e\\ c r the count ry OU! of 

the lO2 "peCII.'S :-.0 fJr Identified III this genth. 4 specIL's \\Cle rcponcd to e\ lst 111 hhlUrl.l 

occupylllg dl:ircrcllt .Igro e..:ologll.:al lones.. They a re among: the L.lr.:;er ticks <lnd thclf .. cut.! I~ 

colon:d "Omamt'nted"l. Thclr long mollthpa rl s causc ab:;c c~" Il1rm3110n. \\ hleh mJ~ kat! :l) 
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udder damage and serious secondary infections and most of them incriminated !O transmit 

diseases to animals (F AO, 1984 and Hall, 1985), 

Amblyomma variegalum is unifonnly dispersed in all regions of Ethiopia from sea level 10 

8500 feet elevation. II is distributed generally throughout the Ethiopian faunal region except 

in Nonhem Sudan, most of Southwest Africa, much of Mozambique and the entire union of 

South Africa (Hoogstraal, 1956), Massive presence has been rccorded in Jibat and Mecha 

province of Shoa administrati\'c region. in Western pans of Wallega and in the Shire lowlands 

of Tigray. Abundance was found 10 be much lowcr in tropical woodlands and thorn bush 

vegetation habitat s in the Rift valley. and in arid southcastcrn areas (Feseha, 1983). According 

to Walkcr el a1. (2003). ItS spread southwards appcar to be limited by imer specific 

competition with A. hebraelll11 with which it shares simi lar habitats . hOSIS and sitcs of 

attachment. Se\'eral studies have sho\\ n its widest and predominant distribution In dlffcrent 

regions of the COUniry Annex I and 1. SimJiariy. Sileshi el 01. (:wot) have found it In all 

administraH\ e /OIlCS. 

Amblyomma cohael'ells is pn!\'alent and abundant lick species on callIe in \\iestern f..tlllopla. 

where the climate IS humid for much of the year (Seleshi et at" ~"() I). Dc Castro (1994) has 

found it as the most abundant tick species in wcstern zonc where hL' could find form Mendi 

(Wallega) in 'the north 10 ~, t aJI (Kcfal III the south and as far west as liang ( llubabor). Recent 

works conducted b\ Yitbarck (2004) in Jimma area rnealed the \\Itle distribution of this tiC I-. 

species in tht: \\l'st /one (83u() of the 10lal collection). It is abse11l III the driest northeastern 

and SOlliheaSlcrn l'cologica! zones tFescha. 1983). Amblyomma lo/werells IS a SPL'Clli..: 

parasite of tine buffalo III African Sa\'annah. It looks more panICularly connecled \\ IIh 

Syllcerus cageI' tlCi,lIlilloclialis .sL1bSpeCle~ and it seems 10 subsist nOl1nally on ca llie whcrl' 

there is no 1I111tl:11 host or \\hen II ha:'lilsappeared and very often COIll'CIIOn orA. coilal!n.!m III 

Ethiopia COincide 111 the who!c. \\ IIh dens formation of moulltalll subtroPIc<,d grass bnu. 

(:-"Iorci. 198n, . . ,Vllf,(lomma co/we/'l..'I1.\ appears to be abundant 111 highlands and rare III 

lowland areas (BeJ...clc. 198- and Tedla. 1991). FAD (1984) SL.iil.:s thai amon~ the 5C\Cn 

imponalll African .·lmb/)'omma specles . .-i coliaerells and A. gell/md arc known to be prc:-;cnt 

in Ethiopia, 

Amblyomma f!.l·/1/IJJd IS rcponed to bc presenl III the Rift Vallc~ and ca~t\\"ard and appear to he 

adaptcd 10 and lo\\land areas. II I::> ll1o~ll) COllllllon I II the Sl'l1ll,IflJ rangeland::> of I 1 ilrJ I 
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administrative region. Sidamo. far less in the Omo Valley (t\ loreJ, 1980). It has been found 

also to be prevalent in the rainy season from March to October and rarely occurs in areas wJlh 

more than 800 mm of ram fa II annually (Feseha. 1983). The distribUlion of rL gC:lIIl1111 IS 

between the 250 and 750 mm annual ramrall isohyets. and exclusively concerns to Eastern 

Africa. the YI~men, Etillopla. Afar and Isas. Somalia. Kenya. Uganda and Tanzama (~ t orel. 

1980 and Walker ef al., 2003). It was the least tick speclcs found in Jimma area (Yllbarek, 

200~). It parasitizes ungulate and caml\orous mammals 3\"ailablc in its dlstnbullonal area 

~Iohamed (1985), Jewaro (196). De)enu (198 ). Sebsibe (198 ). Tedla (1991). Tc,fanc,h 

(1993) and Solomon (199~) are among those who ha\c identified and reponed thiS lid. 

species in differem regions of Ethiopia 

Amblyomma lepidium occurs III a wldc \3nclY of climatic regIOns. from temperate (highland I. 

to sa\·annah. steppe and desen. but It inhabit::. most cOllllllonly arid habitat-:; \\ Ilh ~50· 750nll11 

rall1falL making II the ::.econd mo!)t \erOphllollS Afncan species of A111/)(\ '0111111O alie!" 

gt'mmu (~lor~1. 19S0). It IS rare In Ll:-h:m arid zones and 111 wcstem wettcr area .... (I-c-...eh.t. 

1983). Ii I~ \qdespread In (cntral and C<l':~nl Sudan. Ethlopl.1. Southem Somakl. ",htc:n 

Lganda. Kenya and ;\onhem regIOn of central Tanzanl<l and IS not kno\\n !O occur nUl ,,1\.11.: 

East Afnca (Hoogslraal. 1956\. In a :-.ur. ey (onducted III \\ t:~h;m zone of ' ·.11110rla thl"- spe(lc'l 

\\as onl: found In thrce localities of liJmbellJ, lDc Ca:-;tro. I 99..!). Its 

reponed in almost all adnllnlstTauW region .. of Ethiopia Anne\. 1 and 2 

Genus Rhipicephalu_\ 

presen(e 

•• , 
h;l:-' beC:1l 

I. 
~ . 

Some eight s.peclc5 of RhlpU"t'phuluJ ha\"c been Ident1licd to occur 111 dltTcrent P;irt .. 01 '!1C 

country of \\ hlch Rh. pulcJ:dllls. RIt t' t'\'t'I"Hi and Rh. .\il1/l,\ Simll.}" are the OOnlll1:.HlI ,)111.' .. 

Rlllpiccplw/us plth.lIl'IllIL \\hh:h b 31 ... 0 klU '.\ n as ··zcbr'l tick" becausc of It!-. \\ Ill!\;' :mJ bb..:1.. 

... trlpes and ItS u:-;e of lebrJ .... as J iJ\'onte ho ... ( (FAD. Il)~..! and Walkcr ef al. ::WI)3 ). ::-. Illgilly 

dlstnbutcd In the and regulIl. chIen: III the RIft \'alley ;l11d eastward (Scle:-.Ill t'l 111 . 2lJ! " 

There are only \WO record, from the \\e~ll..'Ifthe \'alley so lar. Different n:"-earcher., 11\\)hl,.'d 

III the study of tiet.. dlstnbullon ha\ e Jlsll reponed it~ presencc III different regu.: i .... tll :.'1\.' 

country '~loh3med, 19:-'5 . Je\\aro. 19\(- DeJcnu. 14:-;:-;. Scbslbc. 19\\: T ("\ll.l. I IIlj I. 

Tesfanesh. 1 Qq.-;: SOiOIl10I1, 19'-;}-l: Sural("1 19Y6 and \\allaga. 199-). It llL'C"W .... !Imn .... l 



exclusively east of the Rift valley in southeastern Ethiopia. Ken ya, Somalia. and northern 

Tanzania. uSlJally between 300-1800 altitudes masl. (FAO. 1984 and Walker el al .. 20(3). It 

IItfests the ungulates of the dry East Africa at all stages and sticks to the same pomts as 

Amb~ml1llllo o r the under pans of call1c. sheep and dromedaries. i.c. Chest, belly, gcmlo-anal 

area, also in the cars (Morel. 1980). 

Rhipicepholu"i everts; evertsi also kno\\n as the "red4 \eggcd tick" shows no apparl:nt 

preference for panlcula r altitude or rainfall zones or seasons. Its distribution includc3 dt:~cl1. 

steppe. savarlll1ah, and lell1pCr~lIe clunatic regions (Walker el al .. 2003). It IS present 111 the 

Angar VaJley in westcrn Ethiopia al 1450 Illasl and 1450 mill annual rainfaJl and at AS<lIla III 

the eastern Danakil. below 500 mas 1 wnh abou t 250 111m rain annually (Fcscha. 1983). Seleshl 

el al. (2001) reponed its widest distribution in all administra tive zones surveyed. It I~ a \\\0 4 

host tick and is widely distributed throughout the Ethiopian faunal region tncludlllg Ihe 

mountains of Yemen and South\\ t>.lcm Arabia (Hoogstraal. 1956). Though ailliuJe ilnd 10\\ 

tcmperature do not llmu the d!~tnblltlon of red lick, ramfall bello\\ 10 or 15 lI1chcs pel ;JnnU1l1 

seems 10 be a 11Illllmg factor H(log~traa!. 1956). Concl.'rnll1g the attachment, aduil~ OItliKh 

chH!tly under the base of the t,lll and around the anu:-;. k:::.~ often 111 the gro1l1 and ,n.tllal' .lI"Ili 

on the genitalia and stemum. \iln ilt: and 11: mphs feed deep III the ear~. 

Rlllpiceplwius s. SII11I1S has bel'n rl'cordl'd III August 111 Tegukt and Bulga prm'lIlce 01 '-'I1I1J 

adl11l11lstf<Hl\'e regIOn al 3100 <1Ild III \llcnagt:sha prO\lnCl' at 2'00 Illasl Il ea\) Ink...,\.111011 

was also recorded in ~tahon~ ;J dl~trH.·t III the pro\ mct' of ehercher in the adnlllll"rral1\t' 

region ofTlgray. It IS the probabk \ ector of lick p;lrJI~ SI"'. t Feseha. 1983). Bekde (II};" -, ha ... 

found this species restricted 10 \\Cllel highland and 111lddlc altitude arcas I1lfC...,tlllg n;;l1nl~ 

callic . consldenng II as 11Ighi;;nd c..:otype. On the other hand. JC\\'aro (1986) has l(lund .­

occupying a \\ide range of aitltudc from 610-1434 mas!. I c .. scml arid (Q sub 4 hUlllld .1~W 

ecological zones. LikeWise. \loh;lll1Cd (1985). Bclclc \ lq~;): I·.shetll (1988): Oejcllu Ill)~~,. 

Scbslbe (198S): Te:,fanesh (141}4~): ~urJ.tCl (1996) i.lnd Solomon c{ al. (2003) ha\ t: rL'pclrtl"d the' 

C"I~lcncc of thiS species at dlffcrl.'nl prevalence rate III differcllt pans oflhe country. ~!lthIHJ;;h 

reccnt findmg or rcpon made b~ \\'alker ('I oJ. (200:') Illdicatcs lIS abscncl.' from hl...,1 \lnCl.ll 

region 

Rhtp/o:pltww prants i~ cl1col,nh:rl.'d III dr;. savannah and .... clllland ~!cppe III the ",olHhc'l<. 

(Fc:-.eha. 19X3). RJllpicepha/i/ PI'(/I'/I\ ,..., a lick OfIC111P(,[;II(, Illghbnd. s3\<1nnah. Sll'p~'~' Ir .... 
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dcsen climatic regIOns. It is found commonly 111 all the counlries of East and ~orth East 

Africa. It is often found III the same areas as A gemma and is capable of su rvivmg in much 

dner areas than Rh. appendiculaws. (Walker l'i al.. 2003). It is rather more indiscfllllinate III 

choice of hosts than other Rhipicepha/ids, bcmg common on domestic cattle, sheep. goats and 

dog equally common on many antelope and carnivores. (Hoogstraal. 1956); but littk IS kno\\ n 

about this lick's association \\ lth dlseast: and F AO (1984) indicate the need for ill\'CSlig311011 

of \-eClOr c,apac](~ of Rh prams group members. Several workers demonstrated Its presenc~' 

In Ethiopia but IS found to be generally less frequent than other Rhipicephalus species :\nnc\ 

1 and 2. ~.10rel (1980) also reported the presence of tillS species in the countT"} but Ie", 

abundanl JI1 tropical thlckeb. He found It to be less frequent in Nonhern eastem EthIOpia. m 

the Afar plain. the habitat corrcsponds to dry area recciving fonn 250 mm to -50 mill of 

annual rainfall. during a ulllque ramy season 

RihplCtlphcllli_' ht'rgeolll h rt:,trIl'ted to mountam commUllIlies and 10 the nelghbonn.:: 

:-.ubtroplcal gras,:,Jands ofl~lhiopla. (Fe~t.!hJ. 19:53). 1,('\\ reports ha\'t;' re\cakd it-- prcsl'ncl.' II~ 

the cOllmr~ I Bekte. 19l'--. Je\\'II"O. 19~'7. Bd..ell:, 19'-: Eshetu. 19 band Test:t116h, Il)l).~ 

althou{!h \Iorel (1980) mdlcated the dOllllllam ,]sSOCIJtlon of the spec ies III highland "'reSt 

l:Ol11munllle~ bet\\een ~OO(l1O JO()" mas I. 

{Jenus 8ouphi/lI:!> 

Bouphilll!l dc:cvlllrallis \\ hh:·h I' abo kno\\ n .1 .. the blue lid,. II IS Ihe commone,,\. \\ Ide'prl\L 

Jnd frequent one host cattle th.:k in Africa II:-. dlstnbutlon pattern IS Similar (() thal ~\f j 

\·arit'S{tlIWll II h abundant III \\l,'lIl"r highlands and ... ub·hl~hI3nds of EthlOpl3 (I~l' ... eh:.J, 9\-) 

Seleslll t'l al. (.~OOI) ha\e found till:'> specIe.>. III nt.!i.1rl~ all UlqriCb c\cept zone·] t·\tar)_ Till'­

lick :-.pecle~ oc(ur ... III region...; \\ nh ";J\Jllnah and tcmperatc climates. t) plCall~ III ~ra:-.:-.l.\Ild .. 

:lIld \\ oudcned areas used .1:-. cdulc r;.blurc SWOIC:-' conducted by c"temslllp student:'> (l,rl11 th~' 

l·Y;"1 ha" e sho\\ n the e'\lsl!.!nu; 01" B . ./cco/urtltUS \\Idcl~ throughout Ihe COlllllr} \\ 11Cl1 

Impile:-. that Ill ... (he commonest 1](1-.. :-.peClc:-, In I::thioPl3 Ann!.!\ 1 and 1. 

JongeJan and L"ilenberg 149...,) l:1dlCated Ihc l'untllll'ment and re~trlCII\Cnl'~:-' • D 

dt'c%rculf.\ to .... fncall Cl111tJnl'1l1 and Il~ competlll\CI1C ... :.- \\lIh 8 Ill/crop/w. \\ Ih.-h I·.!~ 

~'\c1udI"J (rulll i.lrgc are;::-. 01 ·\fn ... .! The ·\(n.:an R. dl'(.olorC:!lls IS a rclatl\eh ';11.' .~\.,~ 

\!.!dor O! R hi.!.Nlllil1{f and Gtnlllll tr;!Il<;ITIillJ. h 1\·1.\ d- -\U. I')~"';l. 
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Bopl/illls (lIInll/a/us is often fo und toge ther with B. dec%ra/lis. Cattl e are the ma in ho!)\s of 

B. aWllllarus but a lso occasionally sbeep. goa ts, and wild ungulates can support successful 

completion o f the life cycle. It IranSm1l5 the p rOlOzoan Babesia bigemilla and Babesia hovis 

to cattl e. Anaplasma marguwle and heavy in fes tations cause da mage 10 hides and probably 

lead 10 a reduct ion ill the rate of growth ofcatlh.- (Walke r er. al., 2003 and Hall. 1985). I·\.l:l:pl 

a single reco rd made by Bekele (1987) the re is no a ny no tifi catio n of the ex isten("t,.' and 

distri bulion of this tic k species in different regions. This tick is well estab li shed in the lastern 

pan of neighboring Sudan but not in Ethiopia. and so poses a major ri sk 10 the l.: thlOpian 

caltle populatiion Iha \ has no Immunity to Babesia bo\'is (ti ck modeling workshop, 199- 1 

Genus Hya/olllll/a 

HrO/Ollll11a drollled(Jrii: lfl.d!(JIlI/1W d/'()/llodaril IS com mon in regions \\ ilh ~ l ed!len.:nean. 

!)tcppc and dcscn cl!mate:.-Ihal arc north of the equator I!l Africa. It IS \\ell <ldaptcd to nln.'lllt' 

dryness of habi tat and to camd hO::'15. In .lreas where camels are no\\. less common ti --eellls 

that cattie can support popuL..!Uun~ of Ihl5 lick. In Northeast and East Afnca. 11 lh .. '(Ur .... III 

Sudan. Eritrea. Nonhem. Eastern and Southe-m Ethiopia, !'Jon hem Kenya and \ ~nhcrn 

Easlem Uganda (Walker d;.11 1003). They add that the natural disease relation::. of th!" tick 

ilre not well understood. Hyalomma drollu:liarii can transmit the protoLoan Thl.'llenll 

fm /Ill/ula to cattlc under labor3(01) conditions. 

v lore! (1980). explains that the gcncral distribution of Hy. dromedarii comclde \\ nh Iklt of 

hot tropical dese l1s. II !len:r c-'telld~ to the cold dC'>t'rt of central ASIa . probably II \\tHlld ha\'t~ 

:-;ollle biological nC\lbt1i1~ \\ hlCh \\ould enhance ItS chances of sunl\ <11 111 Ihe d,!flcu lt 

ell\]ronlllcnt where 1\ h\c.. It IS the olle. \\hleh t,.'crtalll!~ most adaptt'd to ,,:ontln, 'ns of 

I:-'trcmc drought. DCJenu \ ~J\\I and Sl'bSlbt~ (19l'>S) reponed liS pre::.cncc III Bak .11lt.l ,)IJ.l!110 

re~pcctjvely without detaii mfvnnatlon on disease trallSllllSSlon Annex I. 

Ihalolll ll1l1 margilwllllll rtf,'. ',' it I" also kno\\ n as the haIry HWllolI//1lu or Ihe coar,,\: ~'~gcd 

Hm/ofllmu, This IS a large rohust. shlllY black tick The IlWlIl hosts of adult 11 /II. /"Illi,1l '\ o.1re 

cattle: also. shee p. goats. ho!::.~" i.md wdd ungulat~s arc Infested. H. /II , n~/ipn h \\ Idd~ 

dlsmbuted In much of AfrKJ <lIld lu~ been recorded (rom c\'crv climate re!!ion from de't'rt to o _ 

1(, 



rain forest. However. the distribution is patchy and it IS probably commoner in the dries areas 

(Wal ker er al., 2003). It has been found to be the most important vector of the virus causmg 

CCHF 111 humans: it also transmits A.naplasma margilwle to cattle. Mohamed (1985): Sebslbc 

(1988): De)enu ( 1988); Eshetu (1988) and Solomon (1993) have confimlcd and reported its 

presence in differen t regions o f the COUniry although III lesse r frequency and abundance as 

compared \\ nil other tick species Annex I and 2. 

Accordi ng to Morel ( 1980) H m. rufipes \\·as the 1110St abulldalll Hyalomma co llected In the 

t-.la ssai steppe s and III thicket Savannahs of Eth IOpia. The normal habitat of the species is 

found between the I SO mm and 750 mm annual ralil fallisohycts. 

1.5. Pathogen ic role of catlle ticks 

: 5 I .\ /t!t:/UlIIiCCl/ CJI:J (yrolit ic c,/jec[ (/)al1lagt! 10 ,killl 

Tlcb are I11CnnllllJlcd to cause serious damage to .. kill at the sile of attachment and that 10ssl..'s 

to livestock Illdust~ from thi s cause a re \ cry considerabl e: (Barnel. 1961). Depending on Ihe 

attachment pomt. the presence of ticks alone c<.In cause serious problems apart from the 

product ion o f to :\lIlS and transmission of pathogens and \\ hl.:ll the <l1l1mal IS heavily pa rasillzed 

en ltre area~ of thl.: body become painful and hot \\ nh abscess~s a! attachment s ites. Local 

dlsabilJly and gena..:l discom fort that accompan~ any t:1 1r1y ('\ tC llSI\ (' skin disorders may be 

produced (\ Iord . 19\9). The damage incurred h~ large J11outhc-d 1mblyomma and Hyalomma 

spec]('s result~ III the rejection and do\\ngrading of .. kms and 11Itk .. leading to all equl\·aknt 

loss of I ml1i1llll bllT annually to Ethiopian 11\·estock II1du .. tf) (Fc-.. cha. 19K3) 

Ticks are gn:C'd~ dt:\ ourers of blood SC\ ere InleSlallon ~an cause anemia. \\ hlch IS the 

product of Simple hl·:norrhage. bone marro\\ dC' rrc~slon rcsultll1g. frolll to:\IC ac tion. The lid: 

feeds by sm:I"lOn frolll a hemorrhagic ca\ lIy 311cnhHIng \\ lth Injections o f SJ.ll\ 3. Engorg.Cllll'!1l 

IS slo\\ a\ tirst then ..1.:celcratcs. Accordlllg (0,) h~"l'ha (19:\3) cattle Gm lose 0.5-1 liter of blood 

per da~ Ihrou!!h Ihe .:o:ti\"ltH~s of ticks. On the Olhl.'f hand \\ hen dealing \\ lih speCIfic "pt.'cles a 
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smgle adult fl:::male A.mblyolllma and Boophilus may extract 1·2 ml of blood from a host per 

day (Barnet. 1961 and Morel, 1989). Walker ef al. (2003) ratifies this situation by explaining 

that 10 engorged females of A. hebl'elll1l per day on cattle can decrease live weight gain by 20 

kg o\'er a three·month period. 

Thl.: inge~lt:u bloud i~ \.:u/lcentrated (excretion of W<ltl'r and mineral salts) from the beginning 

of the meal. High engorgement species therefore lIlgesl about three times the volume of blood 

found at the end of the meal, leading the allll11al to the sta te of anemia. Samet (1961) 

mentioned that detectable IIljury due 10 blood loss may be marked when large number of ticks 

are feeding. but it IS difficult 10 give precise figures for the number of ticks which could kill 

domestic stock frolll the effects of exsanguinations, theoretically the si multaneous feeding of 

6.000 10 10.000 female ticks could kill an adult bo\ inc. 

} 5 3. Tick IO.\'l('u:sis or paralysis 

Apart from \llI.;challlcal. cytoltt ic effect and bloot.! loss. licks ha\e a speCific palhogelllc effect 

due to the pr~:;ence of toxin In the saliva. It is asso .... I,nct.! \\l1h the cngorgeillcill of fcmale tlcb 

e~pccl ally \\ ht~Il the slie of attachment is close 10 the head! Feseha. 1983). 

The e:\lstcnce of speclilc Intoxication induced b~ lick bues IS recognized all o\cr the \\orld In 

practically all spccles of animals and in man. AcC'ordlllg to \lore l (1989) the toxin responsible 

for thi s effect might origlllate from the ovaries. produced b~ the aCti\'alloll of the reproducti\e 

syslem after fertilizallon and during the blood meal (oocyst maturation to.\Jn): A~ the to\I11"':' 

act on ce r1a ll1 host (J:;SUcs the) have got different d~nol11m~1tlon , the neurotropic 10\111 \\hlCh 

cause tick palral~sls Jnd dermotropic lO\1I1 responsible of s\\caling ~ickness. The SWC3tll1g 

slckness is obserwd in South. Central, and East Afnca. affecting cattlc. sheep, goats. and 

pigs. Li!.;c lick paralysIs. It usually occurs spo radlcall~ It 15 caused by Hyalomma rnmc:al/lll/ 

and has all the characteristic of a toxicosis (ilamct. 19(}1 J If the tid IS relllO\cd \\hllL' the 

s~ mptoms develop. the disorder regresses and dls:lI1Pcar" 111 a fe\\ days 



2.5.4. Tick \\'on)' 

A less tangible form of injury is recognized by stoekowncrs under the name of "tick \\on·y'·. It 

is concerned partly with the loca l irritation at the s ite of fceding partly with blood loss. and 

panly with secondary infections with bacteria or dipterous larvae following ti ck biles. The 

importance of thIs CO ndJllOn IS difficult to evaluate. Nevertheless. it is certain thelt tick worry 

is an important source of loss to livestock industry (Bamet. J 961). 

The annoyance caused by different lick species obliges the animal to spend energy in effort to 

a\'oid or relieve the effec ts. The result of exhaustion always interferes with production and 

sometimes proves faml (Galloway. 1974 and Feseha. 1983) 

~ 5.5 [)i.H'<lW lramlllissioll 

As \ectors. ticks transmll a greater varielY of orga!11'iTll:-' thnn nny other anhropods. TheIr 

pathogcl11c slgllllic.:nct> and greatest effect precise I> lie..., 111 diseasc transnW,Slon ~h they are 

abk to transm it impI..1rt<lJ1t protozoal, bacterial. rickeilstJ L and \'iral diseases (Kellk. 198-1 and 

Surafel. 1996). As reser\'oirs of a great \'ariet), of pathogenic org.m isJ11s !xodw\ ~Irc pre­

emmently lI11portant \\hether they act or not as vectors Total losses ha\'c been estimated in 

the range of US S 7 billion annually with 80°'0 01 the world's cattle population of 

approximately 1.21..1milliol1 at fisk from tick and licJ..;-bome diseases (Seifert. 1996) Losse~ 

from tick and tick·b'Jme diseases are of major signlficancc \\ hen exotic animals SlISCt'Pllble to 

them are llltroduced InIO the art'a Illfested by ticks (FAO. 19;'; -1 and lIalL 1985) Smllt' of the 

major diseast's trans:ilIlled b: licks arc discussed herelll bdo\\ 

2.5.5.1 StreplOthflc(l,;,1:-, 

KnO\\1l also as UellliJlOphlloSIS. IS a chronic dlseasc ofcattlc. sheep. and g03b. Tht' dl'icasC" IS 

worldWide III dISlnb'.ltlon. but b generally most econoll1ll"ally Important III the [l"OplC31 area of 

Afnea. The modt' of tranSIllI!o"lon of [he disease is ullclt:ar. buttiek Infestallon pnnclpally b: 

Amh/nwlIIUJ and HI,;loll/llla h conSidered the true route 01 mlL-eliOn and their prt'scncL' 011 [ht' 

hO::.l encourages r'3thogcl1l( aCII\'ity of DerlllatnplJilw ClJlIgu/t'lIsis. thc "':~1..'1l1 of 

I~ 



dermalOphi losis (Feseha, 1983 and More l, 1989). T ick control has been found 10 substantially 

decrease the illcidcllLC of dermalOphilosis. !-l agos and Markos (2003) have found remarkable 

role of ticks as pred is posing factors to skin . 

2.5.5.2. Anaplasmo~ ls (Gall-sickness) 

Thl!> IS an infectlol.ls di sease of animals caused by a rickettsia l organism of the gcnus 

Anaplasma. usuall) Iransmitted by infected ticks but it may also be transmitted mechanically 

by biting diptcrian tiles such as horse flies and Stomoxys. 

The disease IS distnbuted throughout the tropics corresponding 10 the range of Boophilus. 

usually considered ILS principal vector. In cattle, the exot ic breeds are more susceptible than 

l:J~t Afncan !Jldig(":lOUS Icbll and alllong any breed: cahes arC' generally Illorc resistant 10 

IIlfe(tlOll than adult..., r Fesdla. 1983 and \!tore\' 1989). 

The t\\O major spe..: It's-affecting cattle arc A. marginale and A cClIlra/l!. The former 15 the 

caus:lli\t' age-Ill 01 malignant anaplasmos is of callie (Lo!-)os. 1986 and ~ lore!' 1(89). 

AI/aplml/lo /lwr':!,fI/t .. 'e is present 111 Eth iop ia and its vector~ such as B. dec%rtJlIfS. Rh \ 

Sill/US. Rh. bursa, and Rh sallguillC>US are abundant and widcl~ distribu ted (Feseha. 19~3). 

Seroprevalence stue:. conducted by Selesh i ( 1 99~) indicated that out of 1~O serum :-amples 

tested. 901.1/0 were \"'. '~l t i \ e for A margilla/e. Comparable re~uh~ also ha\ e been reported b) 

Solomon ( 1994 ) \\, here 85 1l/u of the IO tal serum salllple~ \\, ere found 10 be seroposltl\ e for .-1 

II/ar.'-!.IIIQ/I..': Eshetu 1986) and T~mesgen (2003) ha\c abo reported the prest:nce of .--1 

II/argllw/e through blood smear e"\3lllination in thei r respective area o f study. 

~ 5 5.3. (o\\'dnosl~ Heart water I 

It IS an lIlfectJolls 3rj filial tlck-bome dbcase caused b) Com/na 1"IIIIIIII0lllilllll II IS "pe\:lIic 

to rlll1llllanh of lhe . Jmil) 8m idat' ,md can onl) be tralhllllth:J by ticks . The prclerred "ltes 

1'01' the pathogen a~~' endothelml cells . pnrtlcularl) of Ihe nenous s)ste1ll . kldllt'\. "'pke!l. 

I~ mph node. 0\ ark'" .md adrcnab 



In nature. six tick species of the gen us Amblyomma are considered as defi nite vectors: and the 

di stribution of Co wdria COITcsponds to that of all its vecto rs. Apart from endothelial cells. it is 

present in the circul ation finn ly anached to the red blood cells (Feseha. 1983 ). 

2.S.5 .... L Babesiosis (Texas feve r, Red water fever. callIe ti ck fe\e r) 

Babesios is is the name given to a group of d iseases of cattle, sheep, pigs. horses and dogs 

caused by numerous species of Babesia . which are transmilled by blood Slicking ticks (Hall , 

1985; Losos, 1986 and Seifen, 1996). O f more than 70 kno\\ n species 18 ca ll~e dis~ascs in 

domestic animals. notably in ca ll Ie. sheep. goats. horses, pigs. dogs and cats (Seifert . 1996). 

They arc also found in some game animals . which serve as rese rvoIrs of infcction. In na ture 

acute. chronic or unapparelH iype of disease syndrome is found depending on the pamcular 

species and i~; generally charac teri7ed by anemia . haemoglobll1 uria and sometImes jaundice 

(lI a11. 19R5: Losos, 1986anJ Ractoslltse/(I/ .. 1994). 

It IS a JI~l'aSe 1ll0~t cOl11l11onl~ encountered in ca ll ie in trun-;H to slaught!.':]' or to sL'.Json<l1 or 

rl!gional pa~ture. and rarel~ appears III cattle borne and "ah.:d III CllzootlC arl':I'" who~e 

premunition h established gradually as the na tura l resis tance of young animal subsldl's. rhcl r 

dislnbullOn i~, go\'cmed by the geographIcal distribution Oi the IIlSCCI \ ector Ihal transl1llls 

them. In Afnea. B decoloral/lYJ IS the Vector. Boaplly/us (JlllIltf(l{l/\ and B micropll/\ arc the 

major \cctors of babesiOSIS. but othcr Boophilus. Rhipicephalus and Jlael1laphys{I/i, "pecIc .... 

also act i.h n~ctor (Radostlls el (II .. 1994). Young animals Illa~ be resistant. SU::iCcptlhlhty 

usuall~ can be IIlcreased by the rel11o\al of the spleen (Rlclmrd..,on and Kendall. 196.t) 

In hhlopla. the status of IIck-bome diseases is not \CI:' well established . as there I .... no 

concrele tbla an.llable with regard to their distribution. pre\ ;lI\.'11CC. ('('on01111t' IInponanCl..' elc 

HO\\ c\'cr. ~orne ot'the repons (rom fragmcnted studies IIH.hCiIll'd thc pn.:sence ofbahc"io"ls 111 

cattlc (Solomon. 1993: Kebre. 1998 and Temesgen. 2003). 



2.5 .5.5. Theileriosis 

These are i:l group of tick -borne diseases of ca tt le, water buffalo, sheep, and goa ts and 

occasionally of wild ruminants caused by species of protozoa in the genus Theileria (Hall, 

1985 and LoslJs. 1986). Because of the ir hete rogeneous fo rm/shape the Theileria are di fficult 

to desc ribe morphologically. they can be characterized using serologica l methods . and by 

their pathogenecit) and specificity to certain spec ies of domestic animals (Seifert. 1996). 

Theileria species are found thro ughou t the world. Theileria PGl"\'a. the most important 

member of the group occurs in East and cen tral Africa. Theileria GlIIIIl/(JW another important 

member is found In Ihe rv1cditcrranean and sub-tropical regions of the old world. The 

occurrence of theile rios is and thei r cpizootiologica l siruation is not slatic especially in Africa. 

The theileriosis of greatest importance in veteri nary medicine are the diseases caused in ca ttlc 

by T pan·a. T 1/J/lIlllaw, T. la\lTenci and T. IIII1{GlIS (Losos. 1986). 

Ticks thm aJ"l; !JlcnnllJ1<lIcd 111 the transmiSSion of the1ciriosis arc· Nil appelldiullom,. Nil 

:olllbe=iell\/\ Ril hitI'm, RII pllichellus. Rh. e. e\'ertsi. and Rh. .'\,illll/\ Thcdcnosis caused 

by T. mll{IlIl.~ I!' a mdd lonn of disease characteri zed b) pyrexia. UlhlrC'\Ii:l and \·ar) lI1g degree 

of anemia Thh foml IS supposed 10 be present in Ethiopia as reported b~ Solomon (199-t) and 

Temesgen (2003). It is transmittcd by ti cks of the genus Amblyomll/a and ha::. until recentl~ 

been con~ldcred bcmgn but nowadays 11 has shown (Q be significantl) pathogenic fo r cattle 

(Seifert . 1996) 



3. ~IATERIALS AND ~IETHODS 

3.1. Study a rca 

The study was conducted In Oceha wcrcda. \~ hieh is located at southwest part of the country . 

Deeha is on{; of th~ largest wcrcda of Karfn zone comprising 46 kcbclcs. It is bounded \\ llh 

Giobo and Chenna \\credas in the North: \\ ith Sheka zone to north·\\ t; sl: with South 01110 

zone In the South. Bench \taji zone in the West; Chela, Teio, Menjiyo \\crcdas and North 

Omo zone in the East (figure 1). It IS situated 24 kill from Bonga (Thl: Lonal capllal), T he 

altitudinal va ria llon ranges from 800-2500 masl and is divided into three major agro 

ecological location:::. I.C. 7~o Dega. ~5% Woinadega and 48% Kola. It rC,"('n-es high ralllfall 

(on 3\Crage 1-l5.9b 111m yearly) pro\' idl11g for an essentially continuous gro\\ing period 330. 

360 days. Its annual a\crage temperature ranges from 12.4°c -26. 8 "c The landscape IS 

marked by the p:c:--encc of undulatmg telTaill. The \egelation unlli falrl~ rece11liy 11 \\;1:-, 

cO\"i.:'n:d by dense.' '"I lgh for61. although the forest is no\\ ~ I gnifi canlly (h::--lro~ed. Iherl' n:111;1111 

substantial arcas Ii- forl'st~ mai nly composed of bushes and broad ka\cJ dcciduou ... Irl'C:--. 

13 ('~ i des. \\T)odlanc.; and ",a\anna gras",land occurs in 10\\ land arcas Th ... · \\cfeda pn:--es hUl;-'e 

1i\"estod, resourct'. and according Ih ... · repon of CCAC LP (2000) there \\ere 7l).()()~ cauk', 

48.750 shet:p. 1- ' 59 goal. 3.037 horse"" 1.605 mules, 125.71~ poullr~ ilnd ~5.31"'" bee hl\c.., 

of localIYp'~. 



Figun:' J. Map showing the different zones of Southcm lations and I ationalittcs 
people's regiona l state and the area where the study took place. 
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3.2 . S tudy d es ig n 

3.2.1 Sample si::.e determinmion alld sampling methods 

The epidemiological study of ixod id ticks and protozoal haemoparasitcs invohcd a singic 

wcrcda, different peasant associations (PA s) and cattle as sampling unit. The wc reda was 

se lected pUivosively and the PAs were selec ted randoml y from the total of each 

corresponding geographical zone Le. highland_ midland and lowland. Thc callIe \\ ere also 

selec ted randomly using systematic random sampling when they came for vaccmation 

program. These were basically indigenous cattle breeds of Bos illdiclis managed under 

extensive production system. The classification of PAs into different geographical zone~ \\3S 

made following the dcscripllon of SJoholm (1989). Annex 3. 

3.2.1.1. Sample Size 

The sample Sllze for the ~tudy \\;}-.; oCh.:nml1cd usmg the fo rmula indicated by (I'kllTer. ~OOl). 

10 determine or estillla!e the k\ el 01 disease occurrence taking an estimated pre\alcnce or lid 

IIlfcstation 88.2% indicatcd by Beke1e (1987). accepted error of 5% and 95°, confidence 

interval (el ). Formula llsed to (alcula te sample Slle to e:;tirnate or detect dis~a-.c occurrenct.' 

, 
11 :0: 1.96- Pex p (l-P) 

ct' 

1\ - Required samplc :-.11C 

Pexp - expected prc\ alcnce 

d - Desi red ab::iolutt' prCC1"10n 

Accordingly. a minltllU1l1 oj 1 q cattlc has 1O be sampled ~lIld for com-cnlence \\l" ha\l' ,!ddt.'d 

7 callie and ~al11plcd a total oi Ibn animals from each geographical zone. Further more. (rol11 

the 160 animals . 40 allllllllis \\we agam selected randomly for longltudlllal :-[lId~ Thc:-;e 

allllnals were identifil':d b) the-Ir color, se\ and u-.mg nylon !>tri ngs by attachl1lg lI);htly nn tl1clr 

ncck and also by their 0\\ ncr-- Thl!\ wcre not treated \\ 11h any acaricide dllnn~ the "IUdy 

peri oJ. 



3.3. Study type 

The study comsisted of crossec tional 10 detcnlline the preva lence of ti cks and tick·bornc 

protozoal para.sltes and a con troll ed longitudinal s tudy for seasollal variation of ticks as \~ dl 

as the prolOzoal diseases transmitted by them. 

3.3. /. ObsenmiolJal study (cross-sectiollal slIId») 

Estimation of pre\'alcnce of tick and tick-borne prolOzoa l haemoparaslles was made on 160 

aillmais selec1ed randomly from each geographical zone. Data such as the age and body 

condi tion of the 3111mals \\as recorded prior to tick collection and blood sampling. The age of 

animals was dctemlined following the description by FAO ( 1983) for Lcbu callie \\ here cattlc 

\\ithollt pair permanent lnCI!:io r are c~timatcd to be unde r two year. \\ IIh the firs t pair ("If 

pamanelll InCISor arc estll11ated to be two year and three month old. \~lIh the ~econd !,em 01 

permanent JIlClsor arc cstllna tcd 10 be three year old. with the tlmd p;m of pt:rmJIH:l1t 111(1'>01' 

arc cSlJmated :0 be thn.!1.' ~ ear and SI" month old and \\ ith the founh p~lIr of pl.'nllancnt IIlCISor 

arc cstimah!d w be four YCJr old. Old a11Jlllals more than four years hil\ C -t p,J1fS of permanent 

111C1sor In \\ ear 

The body con.JlIion o r study animals was measured by \'isual inspection and palpation of the 

loin area and tail head of the animal. The degree of fatness over thl'~e areas I" asses~ed. and ~I 

!:icorc of poor Jnd g.ood \\a~ gl\en. The method of scoring is adarncd from that descnbt.'d b: 

RadostHS and Blood (1985) by modifying the degree of fatness scored lrom 0 to I a .... i"'.!.)J)R 

and degn:e oIIJUlC::'S scored from 2 to -t as GOOD. The description 01 c:Kh s(:orc IS sh~l\\ n III 

Anne" -to 

3.3.': Fol/ul\ III' .\t'tJ.\OIIUI.\lUch 

A total of 1 ~tl c<lttle randomly ~clcctcd from the three geograph1l:al "one ... \\ere subJc\,.I!,:d III 

dllTcrcnt :-.Iud~ procedures :;uch a~ dcterminmion of type and hurdl..!l1 of tid: "pCCIC .... :11 

dillert~nt Sl..!a:-.oll<; of the year based on their age groups and body (OIHiJl1nn .... Thill blood .... 111t';lr 

\\ere also lll~lde fnJIll these anllnab 



3.4. Study Methodology 

3. 4.1. Tick coliecrioll 

Initially, half body lick collection was made on September from 160 randomly selected 

animals from e<lch geographical 70ne for The cic!cnnin:lt ion of prevalence and hiler all 

following identifica tion of the ent ire randomly selected animals (40 from 160 pre\"lous l) 

selected once} by using nylon strings. removal of feeding ticks from the animals was earned 

out at four different times (early and late ralllY season i.e . March to April and September 10 

October, early and late dry season I.e. November to December and January to February). 

Accordingly the first round sample was collected on September 200~ representing late ra lll) 

season (LRS). the second was sampled on November 2004 representing early dry season 

(EDS). the third round sample was taken in January 2005 which represent the late dry season 

(LOS) and fi na lly . the fourth rOllnd !i3mple \\ a5 co llcc ted on ~l a rch 2005. represent ing ('arl~ 

ramy !icason (ERS). 

Afte r cas ti ng the animals dowll. half body tick col lec tion was made on altemate body :\Ide~ 

111\ oh' lIlg all visible attached adults, nymphs. and la rvae o f al l lick species frolll eight p'J 

body regions (ear. head. de\~lap . back. abdomen, udde l" 'serotulll . ano· vul val and f~et) a.; 

descn bed by Kaiser er af. ( 1 98 ~ ). Tick samples from the inul\·idual animal were prcscned III 

prt>labc\cd se re\\ eap un i\'ersal bottk contallli ng 70~·o ethyl alcohol. Fo llowing coull tl ng and 

rccordlllg. the ti cks were pooled 11110 one bottl e by botl y si tes. Identification too\..: pbn.' 

approximately within 10 days altcr collec lion has tenllin,ned usi ng ste rcomicroscope and a 

gu ide for Identi fi cation of African lIck spccit's ( ii oogsiraal. 1956 and Walker er al. 100:;) at 

\l lzan rcglOnallaboTalOry (Bench \ 13JI Lone). 

J-I.} Blood jlllear examil/(ll/(J11 

Thill blood smear were a lso prepared fro m the callie under lIl\cstlgatlon \\hich \\ erc thell .. III 

dned. fixed in abso lute methanol for 5 Il1I1lU le, stained wi lh 10°10 Glclllsa Slam solu lion for :!o· 

30 mlllutc~. washed with tap Water. dried and examllll..'d unda od Immersion obJectl\\.' o! 

compollnd microscope for the pn:::.ence ofllc\..:·borne proto/oa hacllloparasi lcs as dcsGlbni b.' 

510" <I al (1994). 



3.5. Data Analysis 

The number and kind of data required 10 delenninc analysis include those obtained from the 

licks distributIon, seasonal dynamics. burden and prevalence of protozoa haemoparasites 

r-vlicrosoft Excel was used for data entry and managcment. Descriptive stati st ics such as 

percentage, standard deviation, mean, confidence IIltcrval (C I) wcre used to summarize Ille 

propol1ion of infested and non-infested ammals. The effect of different epidemiological risk 

factors on prcvalence of ticks was analyzed with logis ti c regression by entering all variables 

at ones. Analysis of variance (ANOVA) was used to test thc cffect of differcnt risk factors on 

mean tick burden in different groups. The statistical analysis was made using Stata 7.0 and 

SPSS 2002 software and the significance Icvcl \\as determined al p<0.05 for all stati stical 

tests. 



4. RES ULTS 

A tola l of 433 7 adult and immature ticks w~rc collected from 480 animals for cross sectional 

study and 64:59 adult and immature ticks wcre collected from 120 animals during four 

conseclltin~· seasons for the purpose of longitudinal study. 

4.1. C rosscctional study findings 

The result found in the present study shows that all examined cattle from lowland were 

positive for tick infestation followed by animals from midland and highland areas w ith 92.5% 

and 68.12% prevalence. respec tively. Though the difference is not statistically significalll 

bl!lWeCn alllmals with different body conditions. the proportion of infes ted animals appear to 

be higher 1Il anllllals of poor body condition (90.91%) than those in good body condition 

(bS.16%). A Significant variation (p<O.05) 1Il prt:\alence of tick infestation was noted bct\\cen 

different age groups. the highest being in <llllmals of 3 and hal f and 4 years old, table 1. 

" 
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Table :I . Proportion o f infested an imals in different epidemiological risk factors. 

1\-0 of an imals Infestation rate Level of 

Ri sk fac tor examined No o f infes ted (%) Signifi cance 

Agroero logy 

Highland 160 109 68. 12 
P-va lue= 0.000 

tv1 idland 160 1 ~ 8 92 .5 
OR : 7.75 

Lo\\ land 160 160 100 
! 

Fl\e tick species belong1l1g to three genera (AlIlb~rollllllu. Boophilus alld RhI/HCt'phulus) \\cre 

Identified. From the total tick coun t. the genu:-- Boophilus represented the large.;,t propomoll 

(64.46%) 111 ;all allltud11lal zones folJo \\ cd b~ AlIlb~wlI/llla (3.:t.6go/~» LInd RIJlpiceplw/lIs 

(0.;"'5%). The IllOSI pre\'alent and abundant lick spt'Cles was B. df!colonml} (46.5'" 0'0) 

followed by A. cohalTf!lIs (22.53%) from the total count. Other lick speCle:-- collected in small 

llumbt'rs were A If!pidiu/JI (1.15%), R. praele.\iIlIW and R, /? e\·ensi (0.14"/0) Immature ticb 

\\ere also Included III our collections rcprcscnt111g a 10131 amount of (1~.S9~o) Irolll the total 

counl There was no \,-mation III genera and "PC':IC" I~pe encountered In dilTt'rcnt altitudinal 

I(lnes. ho\\ c\ er. 'ilgnt til-ani dl fference \\ as nh"er. t'd 111 iemlS of rclall\e pre\iliellC"c and 
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abundance, table~. The highest tick count was found In lowland a reas (n=1869) follo\\ed b) 

midland (n=1325) and h ighland (n=1143). OveralL B decolortltus was mostly collected from 

lowland areas. (5.5.11 %) while A.. cohaerells was predominant in midland geographical zones 

(30.87',). 

TalJlc 2. Relative abundance of tick species In dlfTerent geographical zones. 

Tid species 

B dl!coloratlls 

Boophilus spp • 

A cohaerem' 

; It'pldlllm 

~lIlb 11/111£1 _'pp* 
-- -

R, prcll'll!xtafll\' 

R nt.nsf 

Study sites geographical zones 
0\ erall 

Highland Midland 

551 (48.21%) 439(33.13%) 

163( 14 .26%) 221(16.68",1 
: 

3 14C"!7 .. H %) -W9(30.87~o) 

0 '6(> 7"') J _ . _ '0 

IOI(b.X--1 %) ~06( 1.5.5.5°/", 

11(0.960;(1) 12(0.91',,) 

3«(1.~6%) 2(0.15%1 

, 

prcvalcnce (%) 

Lo\\ land 

1030(55.11%) 2020 (46.57%) 

392 (20.97 %) -76 (In9%) 

15~ (13.59~o)1 'r7 (2~.53%) 
--1 

50(1.15°0) 

17U (9.09",,) r- III ".,,) 
--+ -----< 

1 (OJIY%) 

- -- 1 --, 
Tiotal II -n (~6.3 5%) 

,. mlllJ.ture 

1325 (30_55° IS69( ~3 .IU/'d I ___ --L 100' 0 

The highest mean lJo.:k burdl.'l1 was found III \o\\-Iano Jlllmais (11.6~ tlck~,. III anllllJ.b \\ Ith 

pour budy condition (1J.3~ licks) and in tho~c ,HllT11;ib hanng 3 and half and -l y.:ar:-. old. 

II 55 lIcks)_ Figure ... 2_3.~ This \anatlon In mean tick bu rden ha ........ IHl\\1l significant 

lli::'ereIKt' for all h:sled cpldemiOloglcal risk IJCII'II" (p<().OS) . Anne\ ~ In p:11I \\ lSI.' 

COPlpan';OIlS. statlstlcally "I,:!llificant dlfiercncc 11'- f)", \\as ohtalned bet\\ccil animals 0 1 

dltTerent body COndill()n~. '\0 slgn lficam dllTcrcl1cc IP '(\.05) \\as noted bd\\CI.'Il allimais or 

oldl,.'r a~e groups LC bCl\\ eell those of more than -1 ~ t'.lr ... old and those hanng ~ and h~11 r and ~ 

~(',Irs old Slll1liarl~ Ihcre \\as no signdic~mcc bct\\een highland and Illldiand gt'o¥rapilH:al 

lonc:-.. '\'nm:x 6, 

11 



Figure 2. r.1ean tick burdcn in different geographical zoncs. 
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Figu re -I . i\lean ti ck burden in different age groups. 
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Out Or the whole tick populallon collected. the proportIon or femak adult tICks \ \ ih h!~IH:r 

than adult males: male to female ratIO wa" grcate:-.t In specic~ or genus Alllhiyo/l//I/CI and R (' 

C\'I!rt.\i while for B d('('%rc1l11S and R pmefexfClflls females adult IId.s were ['olin!.! ttl he 

higher. table 3. 

Table J SC\ ratio in d!lTcrcni adll!! li ck species. 

Adult IIcb I Sex rallo r-

I Species \1 I· ~I: F 

-'-

~/'''''r''''-' '709 I 26\ I 1.64: I 

l-
A. hpitiilllll \~ I' Ln·j 

B. dec%ro fils 59- 1-l~3 0.41: I 

R pm c[eX[(/[US (, 25 0.24.1 
--l 

II " t'\'LT(SI 
, 

~.l 
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4.1.1. Disrriblffioll of licks by arrachmelll site 

The distribution of lick speclcs al eighl different attachment si te s as Illeasuremen! of their 

preference IS illustrated 011 lable .. L Even though, B. dec%raws was virtually round all o\er 

the body. it predominates mainl~ on dewlap, back . belly and udder/scrotum body ~ltes: A. 

cohaerells showed preference to the belly and udder/scrotum; A /epidillll/ has showed affi nity 

as same as A. co/werells on belly and udder/scrotum. Immature Boophillls spp. sho\\cd 

affinity mainly to dewlap. udde r scrolUm and belly area while immature of Amb~\"olIIl/Ia spp 

showed slight preference for attachll1cm to udder/scrotum. belly and dewlap body sites. Both 

Rhipicephalus spp. (R. praefe.\f(l[IIS & R even si el'ertsi) have shown preference lor 

atlachmcn! to belly. udder scrotum and ano-vulval body regions. 

Table ~ . Distribution of ti ck :--pccies on selected body sites for atlaChmenL 

Tick speclc .... rc(()\"crcu from different gcograp hical zones 
r 

.:!Uli\ 
Bd 

n '977 
A.c n- ':;(J 

\ 1 Rp 
35 

R.l·,l' 
J 7i 

,\ 
Il -, 

(" ,.j (%) (' ,,' 
~ 

])1 6.49 '6 J.6-l 
, 

193 956 '6 1.6..1 , , 
-

6S.:! 33 -;9 68 6.96 , , 
I -+ 

373 11,--Hi "" -15 , 
, , 

:!6J 1303 J2b 33,57 " ~IJ 

I - 1 

-l5S 

u 

3n 1-19 , 0.51 " 

8 d ........ lJouphiflls decoloro lll\ 
A. spp AII/b,(l'omma specit's jlll11l1Jturl' ) 

8 spp- Boophillls spt!C/(!~ fllnmalure 
R. p ....... Rhipi.:epalw pracf£:'HIIIII_' 

" 
, 

, 

J 

7 

", 

(%) " (, 
(0'0) 

w ~rp 

(p;,,) 

5_""' 1 " ' -- -' 901 

2,b6 " -'3 0_92 

5.71 (J 7. 16.56 
-~ 

2_86 U 35 7_3 -1 

2.86 1667 11O 23.0(, 

.:!o , 50 '" , 29.)h 

45 -;1 , " " " ." .f>6 - -' -' .'.' 

2 S6 

- , 

" 9 1.,'\9 

R c c- Rhipicephaills e. en'n0 
A. c-- .. - AmblyoIIIlI/a coliuel"clIs 
A 1- .... · .-1 Icpidilflll 

" 
" 

" 1 (J ~ + 

~-

" /),/, 

'J' 11 -" 

' '': I h II:' 

, 

.:; 'I 



-t .2. Longiludin al study 

A 10lal of 6~59 adult and immature ticks were collected from 120 randomly selected anil11al ~ 

(40 animals/stratum ) that were sampled consecutively for four dIfferent seasons and the o\er 

all findll1gs are summarized in table 5 belO\, 

Table 5. Propot1 lon of infested animals in different epidemiological ri sk factors. 

I 
Risk fnclor 

Season 

Early rainy 
Late rain) 
Earh dn -
Lale de) 

Geo:;rraphicaI/Olll'\ 
e-

Il i[!hlJnu 
Midland 
Lo\\ land 

Age grou p 

0-2 pair 
T 

3 &..\ pair 

> 4 p.m 

Bod~ co ndili () 11 

Poor 
Good 

~ 

No of ani mals 
examined 

109 
'"0 
120 
110 

152 
15] 
155 

11 4 

197 

14g 

11>6 
273 

I Infestalion rale 
to of II1fested (%) 

I 107 98. 16 
I 102 ~5 
I 106 b ~"}3 

I 106 96.36 

~1.5l'\ 

---'-14"'9'--_--L __ 96. 13 

1UO Sf T2 

lS6 9442 

135 91.22 

174 '>3.55 
"}' ---"' 90 4S 

, 

Lc\elof 
SignIficance 

P- \'alue n. s ')] 

P·\alue f).non 
O R 30) 

P \ aluc 0.3'> I 

P-\alue 'O2..\ ~ 

The propot110n 1f II1re~teu an lillab In dJl"fcrclll :,casons 3nd olher ri"h !~ktorS appears In h~ 

stall SIlCal1~ rnn "'l~llIlicant (p>O.05) t:'\, • .'cpt j()r geographIcal 1011C ... {OR 3.0~ P O,!f(U)) 

Il o \\c\"(~ r . tha,,: \\~b ... ol11e degree of \ar131101l In the propOl11011 01" int;"',,{~d i.llllillab \\ \lhm 

dlffercnt fi s k laLlOT:- .\ ::; shown in table :5 abo \ c. the highc'I t proport ion 1j" lIlfc::itcu al11111;I1:-

was detected dunn:; ('a rl ~ ralllY season (9\ 16(0). 111 midland gcographlca 101H .. ' (9 -- 37' u). III 

animals of 3 and h:df ycars and 4 year..; old (9JA 2% ) and III thos~ of p(ll)r bod) COIUJJtI(11l 



Six different tick species belonging to four genera namely Boophilus. Amblyomll/a. 

Rhipicephalus, and Haemaphysalis were iden tified. The genus Boophillls was the IllOst 

abundant genu s (54.14%) followed by Amblyomma (45.1 %) and Rhipicephalus (0.72%) frolll 

the total count. The genus recovered with small number was Haemaphysalis representing 

(0.03%). This hierarchical status of different genera IS maintained in fa\'or of Boophilus 111 al! 

seasons and altitudinal zones except in lowland. which is dOllllnated by AIIIIJ~l'OlI/l11 (/ 

(54.03°/0). Boophilus decolorams was the 1110st abundant tick species found in all 

geographical zones and seasons accounting for 31 .54% from the total count. It has been 

recorded in large numbers from highland altitude (33 .63%) and early rain season (34.93 %) i. c. 

~larch to April. Amblyolllllla cohaerells is the next abundantly collected tick species. which 

ha\'e gOI 26.09% from the tatal COUIlI and prcdominatlllg mostly in lowland altitude (39.06%) 

more than tha t of B. docolorallis and in early rainy season (30.62%) i.e. March to April. 

Ta bl e 6 . Re lative abundance of ixodid tic ks in diffe rellt geographica l zoncs. 

Overal l 

Speci("s Highland ~ l1dland Lowland 
Prevalencc 

(%) 

B. decoloral/ls 672 (33 .63%) 961 (~9.'73°/oJ 404 (32.X7~',) 203 7 (3 1.54°'0) 

Boophilus spp. * 656 (32.83%) 654 (20. 23°'0) 150(1 2.:WOo) 1460 (22.6%) 

I A cohaerells 357 (17.87',) S4~ (16.2 -1 ~'1I) 480 (39.06%) 1685 (26.09%) 

Alllhiyoll1ma* 
289 (1 4.46%) 6- 4(10.85',) 150 (12.20%) 1113 ( 1 7.23~1I) 

~pp. 

-" + 
A lepidhill/ )4 (0.70%) 6-: (2.07%) 34 (2. 7iIl/O) 115 ( 1.78%1 

) 

+ r----- l 

I( pnu.'te.U(1{IIS 7 (U.35%) 24 (0.-4%) 10(0.81',) 4 1 (0.63%1 

R e f!'·('I'l.~i 3 (0.15%) 2 (0.06%) I (().O~O/U) 6 (0.09%) 

f-- --
I 

If ucrcllJUer 0 2 (0.06%) 0 :2 (O.OY'ro ) 

-i-

Total 1998 (30.93%) 3232 (SO.O-l° 1229 (19.03°0) 100% 

--



Important figures were also obtained on immature ticks (Boophilus spp. and Amblyomma 

spp.), The highest number of the fonner group was recorded 1Jl highland geographical zones 

(32.83%) and in late rainy season (36.-l9%), while for the Ialcr group midland altitude 

(20.85%) and late dry season (21.38%). In spite of few collections made during the stud) 

peflod. A lepidillm has been recorded at the highest le\'el in lowland altitudes (2.77%) and 

early dl) season (3. 5%). Rhipicephalus praereXfalliS and R. e. el'ertsi collectively have been 

found in large number in late dry season and middle alti tude e\-el1 though there were very fe\\ 

collections. Only t\\'o H acicllli/er tick species were found and these were recovered from 

Illidiand dUflllg early and late rainy seasons. 

Tab le 7. Rela tive abundance of ixodid ticks In different seasons. 

-,--
Overall 

SpCCI\:~ 
Larl~ rJIIlY Late rain} J·.arly dry Late dI;- Prevalence 

(%) -+-

rB 
c1l...'l·olora(/I.\ ~O::> (34.93',) 344 (19.6%) 500(~9l5°o) 391 (3040'") 2037 (31.54"·") 

~ 

Booph~IlS 35 I (15.29%) 424 (36.49%1 -lJ3 (25 :!5 %
) 252 (11).59°'0) 1460 (22.6%) 

.\/JfJ. 
-+-

A cohaerell!) 7(13 (30.62%) 208 (17.90%) -l59 (26.'6u,,) 315 (2449""1 1685 (26.09'.,) 

Ambh'ol1lma 411 (17.90%) 176 (15.15%) :!51 (1-l.63%,) 1"5 (2 1.38%) 1113(17.23".) 
spp. '" 

A tepidium ~I (0.91%) 6 (0.52%) 663 \5°'0) 22(1.""'1°'0) 1151.78%) 

r ~. 

R praell'tltllll.\ I (O.)!)' I 3 (0.26'·.) 6 (0 1,:'" J.5 (1.9~Uo) -l l (0.63%) 

r , 

I Ii. t! ('\t!,.,si 0 0 6 (O.-1-o u ) 6 (0.09%) 

t 

II aciculifc,. I 10.04"") I (0.09%) 
I 

U () 1 (0.03%) 

TOIai 
J.29b 1162 ns 12li6 

100% 
(J5.SSo~u) ( 17.99%) ( 26.55°,1.1) (19.9Iu~u) 

'f- Imm3turc 

, 

, 



Result of estirnatcs of mean tick burden for different measurable parameters indicates that 

except between different age groups . there IS significant difference in between different 

geograph ical l ones, season and body condition (p<0.05). The mean tick burden is 

SIgnificantly higher 111 midland altitudes (22.986 ti cks) . early rainy season (20.7 13 ticks). and 

in those animals with poor body condition (19.532 ticks) Annex 7. Pair wi se comparisons on 

mean ti ck burden \\ !lhm different ri sk factors has sho\\ n resull s of varYlIlg degree i.c . midland 

compared to high and lowland zones showed SIgnificant difference Annex 8. No difference 

\\ as observed between different age groups. The total number and relative abundance of 

Ixodid ticks collec ted in different geographical zones and seasons are summarized in table 6 

and 7 respectively. The highest ticks were recovered in carly rain) season (n=2296) and 

midland altitude (11 =3232). In longitudinal ohserval1on unl ike 10 the c ross sectional , male 

adu lt ti cks \\ere collec ted in large number than the fema les from the va rious geographical 

701ll'''> and seasons. Generally the male to female ratio appears to be ( 1.04: I). this ratio 15 

COIl.::,lstent 111 s pecies of the genus Amblyomma but not III B decoloram, 1I1 whIch males of 

thiS panlcular SPI!CIt"S art" .::,c<.tnt) III number table S 

Table 8 . Sex ratio of adult tick species in dllli:n.'llt St.',hOIl 

S P I.!C ICS Season 
.\dult uds St;!\ milO 

~I F \ 1: F 
I 

A (·ohu.r:l"el/.\ Earl y ra iny 55 6 146 3.81: I 

A lepidiulII 
, . 

II 10 1.1: I 
B. dec%rallls . ' .. 184 618 0.3: I 
R. praeteX1GlllS " " 0 7 I · 

Ii acicu/i{er · I 0 -
A coliaerel1.\ Late rainv IT' JJ 5.5:1 
A Jepidwl1/ · . , 

3 I: I 0 

B. dec%raws · , . 
75 I 2;1 O.2~. I 

R J)rOl.'il.'Xlalll' 0 I 
, 
0 · 

Ii ociclili/a 
. 

I I 0 · 

A. cohaerem I Earlv dry 363 I 96 3.-:-;'1 

A /epidium · . ' 55 II .s: I 
B. decolol"!lIw 156 334 0.-+) I 
R. praerexw[w 2 4 1).5: I 

.·1 cohuerem Late dry ,'-. '0 I 62 ~ .Ob.1 

A Il!fJldilllll 16 • I 2.2~ I 
B. dec%row\ 

,. 
PI 2:0 0.45: I 

1? pru£,lt:x /U/lls 
.- 4 'I 0.19 I 



·t3. Results of blood cX:lmination 

Although anelll pts 10 de lcct tlck-bome protozoal hcmoparas ites was not SllcCl!ssful. laborator) 

result of thin blood smear indicates that out of -l 80 sampled an imals dUring the fi rsl part of 

study 35 (7.29%) were found to be infected with differen t r /JpaIlOSOmQ spl.Jcles and except a 

single ammal frolll ll11dland almost all of them w!,!rc frum lu\\ land an:a'! ill,:.:ountmg for 

overall prevalence of 7.0 %. During the longitudmal. like in the cross sec(IonaL no clIIlIC<l1 

cases of tick·bome protozoal disease'! were encoUJ1Iered in the ~Iudy area 1I 0,,"e\er. 

microscopic ill\Cstlgauon of thin blood smear revealed 53 positi\-e allllllab for trypallosolll~ 

blood parasites from a tOlal of 120 animals Iha l \\ ere under repeated ObSef\"3110n in different 

seasons. The observation was statistically significant (p<O.05) in different geographical 70ne 

and seasons. the hlghe:-'I pre\alence wa:-. encountered in early rainy season I.e \larch to April. 

significant dllTcrence (1'<0.05) among geographical zones \\as ob:-.cn"cd tht' hlghe~t ht!1Ilg 

111 10\\ land. Tnp</IItJ.\(}ma COl/goh.>Il'iC \\~h the d0ll111l3J11 trypanosome :-'pCCII!'i 111 ihc area 

'" 



5. D1SCUSSI01\ 

5.1. Type and prevalence of lick species 

BOIh cross sectional and longitudinal studies conducted disclosed the high prevalence of ti ck 

infestatio n in the study ,nett p(lrticuiarly in lowlands and midlands and the comparativel y low 

prevalence of t ick infesta tion 111 highland geographical zones. Almost all in lo\dand and somc 

limes in midlands. 100°'0 of the animals harbor al least one or more lick ~pecie5. A slIndar 

high prevalence of lick 1I1fcstation has been reponed in cattle ofElhiopia by (~ I ohamed. 1985: 

Bckek. 1987 :lnd Tcdla. 1991). The increased prevalence obtained in 10\\ land as \\ell 3::. 111 

midland cattlt: IS probably attributed to the existing favorable microclllnatic condilions 

induced by the mtcmllttcnt ra infa ll Ihal Ihese areas have received during Ihe stud) period 

combined wilh relalJ\ dy higher temperature, \\ hich is suitable for tick de\ ~Iormenl. Thn:1.! 

genem and livl' lid, SpCC1~:' which IIlcJudc IJ dec%raflts. A. colwcrcn,. J IlpidwlII. R 

praefeXW/ltS and R. I:' l'\"('I'f.\i \\ ere found bOlh dunng cross-sectional and iongnudlllal .... !lIdy 

and an adJIlJOIlJi II tlcicllhler wa" recovered dunng the longlluJlIlal "IUd} J)llr~lcnt 

researcher!:i, particularly tlm:,e who han: \\ ork:ed 111 the Southwest part of 1hl: COUIlIr)' !'t:jlurtcd 

that these are common and abundant tick !:ipeCH!!:i of callie in the area: Sclcshl ~'l a/ (I '-N:::!) and 

De Ca!:itro (19tJ-i) from South\\c:-,Iem zone'i_ Kassayc (1994) & "itbarl'k: (:::!I)I)-I) from Jilllllla: 

Teshomc e( al. (1995) Jnd Seld (200-1) from ,\117al1 Tcfen. 

In the present sludy. B dccolol'mllS was the most predoJ11l11ant tick SpCCIl' .... accountmg for 

-I6S'i~,o and,) I.S..!' 'l from the total count dUfing cross sccuonal and \onglludJllal (lbsef\ .1I1()lh. 

respectl\'ely. h has often been found l'\ en I! dl:-.tribulcd in all geographIcal /Ol1e~ Jnd almost 

with the same panern JJ1 dJl'fcrent :;casons: ho\\c\cr 11 is maInly recorded 111 10\\ and highland 

zones and III carly ramy ~eason I.l" \Iarch to April. Teshol11c ('( 01 f 1995) ,lcJlh.:\cd 

comparable rc:-.;uit:, \\ he:re Boophilus dl'("o/rmlfll.\ wa~ abundantly founo .1t Ilulcla \\ Jlh a "h<ll"(.' 

of more than :-.\0' of tht' l'ount. accordmg. 10 them B c/cc%roills has dOllllllatl'd the (lck: IUUII;l 

picture throughout the: ~eal The \\ld~sJ're,ld dl~triblltion and high pn:\akncl' of thiS tIck 

species has abo been reported b) \'aflous n:scarchers (BekcJc. 19:5': \I anuen and Tilahull. 

1991: Kassa~ c. \ 1,)').+. Behallu. 200.+: '·lIbi.1rek:. :::!004). In car1~ studies. Ilo')g:'traal t 1956) 

dcscnbed the \\ Ide uI"lr1butlon of B dL'c%/'atlls throughout most of th\,.' hhJOplan 1;lll11al 

regIOn currt'l1 tl~ ].,:no\\11 as Af'rolroplc.1I loogl'ographlcai region. Wllhlll 11' rangc 11 llcnlr.; 

e\cry\\herl' \,.'\ t,.'CplIII ;;,\)]"c open dr;. ,11 C.]" ,IIlJ IIllropical forl'SIS. Agtllll \lon.'1 (Il):-'Ol rail lied 

til 



that thi s species is Eth io pian proper and lIS di stribution only concerns tropi cal Afnca. Because 

of its parasit ic importance it has been quoted on cattle in many instances. lie added th'.1( it 

mig ht naturally infest wild ungu lates on parts of its distributional area, mainly rUmimll1b kss 

commonly carnivorous mammals. Concerning 10 immarure of Boophilus ticks our finding 

re"eals that they were prcdomlOating in number as cOl11p~red 10 Amblyomma In both ... tud) 

Iypes account ing for an overall prevalence of 53:80%. Thc:,c \\cn; widcl y Ji:,tributcd III all 

study sites with pcak number in highland (32.83%) and 1O la tc rain y season i.c. September to 

OClOber (36.49%). the 10\\ count on the other hand was observed in lowland (12.20°0) and 

early rain season i.e . \1arch to April (15.29%). In contrast to this, Yitbarek (200 .. 1-) has found 

immature Amblyomma li cks In high quantity (72.9%) followed by Boophifur; (2.tuo) and 

Rhipicephalus (3. 1 %) o ut of 1215 immature licks . This could probable be attnbuted to 

variation in the area and season of the study. 

With regard to the pre\ alenc\,.' of A cohtlCl"l?lls, \\ hieh is the second common tIck "'p':":les \\ as 

foulld predominating 111 J1l1dLmd areas dunng the cross sec tional study (30., 7U (,) \\ 11Ik 111 the 

101l!.!.ltudlllal stud, 11 \\as reco\'cn..'d IIll.!reat number from lowland areas (39.0h""llll '';Irlv ram - ~... -
sea::;on {30.6~%} i.~. \larch 10 Apnl. Similarly. Zelakm (2003) also recorded thiS 11(1'. ... pt..'CI~'" 

to be the second common tick specIes at Ghlbe I LRI EARO research ..,t,-UH)!l ncxt to IJ 

deco/Draws. Tedla (1991) 111 hIS study has found thiS species al higher prop<lfllOll III Illghlands 

than lowland areas. Other r('~earchers ha\ e collecled 11 in small number and 111 ... peclIi.: place:-. 

(Manllcri and Tibhun 1991 Teshome e{ at 1995), Bekele (1987) 111 111.~ study al I1lubahor 

found A. colwerens as a predommant lick species III highland and midland gl,;'ographlcal 

zones. Accordlllg to \Iorcl (1980) tlll~ species IS a :,pecllic parasite of the BulLtllllll ·\fno..:an 

savanna. It looks more panKularly connectcd \'-'ith .5\//Cerll'i caffer aeqllllll)"uall.\ ,\uh'IJL'c/es. 

but It subsists Ilonna!ly III CJIlIe \\here there I ... no 1 11111 a I hosl or \\hen 1\ ha ... dharpo..:Jrl'd In 

EthIOpIa. lIS coitecll(lTl COllKlde:, a:. the \\ hole \\ nh dense fonnatlon of mtHllll.llll ,-uhtropftal 

grassland (\\ ord. 19 .... 0). 

In the present ~tudy. thc highest lluTllbl'r of 1 It'lndium \\ as n::co\-cred from Im\ land altitudes 

C:!.77%) and III earl~ dl) sea:.on (3 ~5<Jo). Accordmg 10 Manueri and Ttlahun (1991). 

Amblyomma {epic/1II11l \\a.., found IlUl1lerh.::al1~ l,-,s ... in highland colk,,:o()11 -.][1..":< 11Ighe.;t 

numbers \\<1'; fOllnd In lowLmd are:l'i (Shlllilie). St.'lti (200-!) colll'c ied in area \\lIh ~11l alwude 

III bet\\eL'n 1100 m:tJ 1~"llllla~l that t..'on·ooor:ltL' !lur tindll1g~ Similarly. Ilnn~~lrJa! 11956), 

Selcshl I!{ (II (199~ :Uld Dc Ca~lro (I Yl)-l ) reponed this species a~ common :Jfld ahundant 111 



lowland areas. Yitbarek (2004 ) has found iml1l~turc Amblyomma ticks in lugb quantity 

(72.9%) follo\ved by Boophilu.\ (24%) and Rhipicephalus (3.1 %) out of 1215 il11l11aturl! ticks. 

5.1. Efreel of season 0 11 lick burden and prenllellCl' 

Though "t<1tisl'ical variations \\ere not observed in the proponion of infested animab of the 

present study, greater numbers of 1Iliested animals 98.16% and 35.54% of the \\hole i1ck 

COUIlI \\ere found in early ram s('ason i.c. :--'1arch 10 April. According 10 Abeba\\ (20()4) 11Igh 

humidity and temperature arc cruc ial factors that in fluence the seasonal \-analion of licks 

Solomon el al. (2003) mentioned that the prevalence ratc and intensi ty of lIlfe~tatl on \\ eft' 

generally low during the dry season ;.lIld higher in rainy season. The abscnce of sta l1 stlcal 

sign ificance obtai ned in our ::. tud~ might be amibuted partly to thc cont inuous rainfall pattern 

that thc rcgion has rc(ciYcd dun ng Ihe study period. \\ hich enables the ti ck population to 

prolifer~ltc and! maim<111l thclr rcproduc ti\'c capabi lit} e"cry timc. 

Thl.:' qcle of season~ deternlllh.'" thl! alternallon of appearance, reduction. and dl",appe,lralKL' 

of licks thus: at the end of rJtn~ "I;'ason thcre IS a marked decrease with a progre"·,,, L' fait to 

almost zero in dT) '>ca",oll ( \Iorel. 1989). Although dlfTerem SpeCICS ha\-e dlffi.:rcllt 

microclimatc requirement. a~ a generOlI rule tlCJ... actnl!) ]", adjusted so that tid n.'prodw,:ooll I~ 

greatest dunng the ram :.eaSQn. Hunter (lll94) describes the imponance of ram rail a~ 11Illll1ng 

faCIal' in tropical and ~ubtroplCal climate:,,> where temperature is suitable for tl CJ... <lCII\lI)' Dr:­

cn\l ronlllcntal conditions :m: a .,cnolls danger to tick:- panicularl~ to the qUL':.tlllg lanae. 

\\ hich arc ,"cry suscepllble to dT)J!lg out fa tally (\\'JIJ...er d aI., 2003). 

In our collcct ion. the hlghl!"t lll11nbl.'r of Ii dl.'co/urallls \\ as recovered in early r,111l~ ~Ci! ... on 

reprcsenting 3 .. L93~·u. Fha~ (I %5) fou nd a flse III thl! number of Bnophihl\ Ihal lI1IIH.:](ics 

\\ Ith the Increment 111 the pallem ot' r,!lnlal! \Iorc l (lllSt}) based on the elTccl 1..11' l'l1\-n'lIlllll'nt 

:-.t.:\tes that parasi ll sm IS redllL'l'd dUflng the OJ) month" (\\arch .. Julle north of the cquaill!) and 

lIlcr('ase~ sharply \\lthm days 10'10\\ IIlg the lir",\ lllaJor \\ lIltcr ramfal!. Dreyer t!I ,d (JtN~) 

also found si.gnitic<lml) hIgher numbers of 8 dt!colo,.,llIl., in autumn and \\ Inter (\Iarch to 

\lay and June 10 Augu~t) (omrt!.n:d to spnng and ~UIllIllCT (Septembcr 10 '\O\cmbl'l <mJ 

December to ;"larch) WIth -6)':0 (If the tOlal tick hurd~n ilL'CUmng during thl! (ook, month:­

[)e Custro (199 -1 ) ob::.en c:o that Ir h)c:ahtlL''' wlIh ralll 1l1tht nfthe : car: B. dl'C(!/lJnlfln IL'Ill~t!e.; 

\\cre abundant from Septembcr h .\pnl end (If ramfall peak to bcglllnmg of tht' Ill'\t LilT) 

" '-



season. In the present study, females of B, dec%ra/Wi \\ ere found in great number as 

compared 10 males in all study sites and seasons with a significant incremenl in proportion 

during the early rainy season i.c . .\1arch to April. a finding that concord with the findll1gs of 

De Castro (1994). This result is also 111 agreement with the findings reported by ManucfI and 

Tilahun (1991): Solomon er al. (2003): Yllbarek (2004) and Seid (2004). ThiS Inlgh! ha\c 

resulted probably because of the small sizC' or male B. dec%ra{/(.~ that can be o\l.:r!uokt:t! 

dunng counting and Identification. The seasonal occurrence of immature ticks \\as also 

considered \\ here in study conducted by SCld (2004) 11Igher count of immature Boophilu_\ \\ as 

recovered in December (2bJI %) and a low count was recorded in March (20. 19U,u). Ik 

Castro (1994) reported that nymphs of B decolorallis \\ere collcc ted durlllg r-.larch to Apnl 

and Ocrobcr to November beginnmg and end of the ram respectively. In the presell t s tud~ 

highest count of immaturc ocb was madc dunng early ramy season 52.S3~o frolll the tot al 

count. Nevertheless, highest record for 1I11!llaturc of Boophillls was made in late ralll: s('a"tln 

(36.49(\'0) i.e. September 10 October 

.·lmbh'Ofl/ma co/taen! lIs W.h found I11thlh dunn!! carh ram (30,62~'o) and carh In :-'C'hOlh . . ~ . . . 

(26_ -6()~\ ) i.c. t'-.larch 10 Apnl and :\o\cl11bcr to Decembcr. n:spl.:cli\'cly but tlll:-' nUllll..'ril'ai 

\'J.natlOl1 hO\H.'\'cr was not :.;'-'llst;call~ siglllfic<mt III be t\\ccn difTerent seasons, III a --ur\c\ 

conducted by Behallu OutP I thiS spe(,lcs \\,IS rclatl\-e1: common dunng collections ,lnlllllJ 

December (A period thai ctllllcide lI11n1cdl3tciy after ra1l1: ... eason), They \\ere ab ... clll Irom 

collections around Fcbrllar~ ~l1lti earl: \1arch A /epu lilllll \\ as the leas t n!co \crcd lid !11 all 

stud) sitcs. The highest number \~J:' reco\crcu 111 early dr~ season (3 .8 5°0) I.C '\ \)\c1l1hcr Itl 

December dunng longlludm3 .,tud~ \10[1;.'1 (19::';0) consider ... thiS species as ks ... abundant hUI 

COlll1110n o\erlapping wnh ~ g\'I1/II/<1 III the dnc ... t and \\ lth A l'ariega/1/111 III till' \\ I.:tt(' ... 1 

babn<th_ In our study immatlJrc \)f.-!mh!wIIIIIIl/ tiCks \\Crl' ilkdy found dUring thl' dry "l'a.,on 

(21 3SUu) I.e Janua l) to J-ehnlJt:o SCld (~1J(l4 ) ha ... t\\unt! 111gher proportion {If '1'!11ll:Jlun.· 

122.X I!) II) AL'cordlllg to hi~ ... tudy. lhe propol1lon of 1I11lllaturc . l mhlyoll/II/ ll was rcducl·d a ... thL' 

SC;Json rL'latl \~~ly changcs frum \\t.'ttl:1 10 driLT 

5.3. LfTect of hod~ condition :llld :ll!l' 011 lid.; pre, all'llcl' 

In both ... tI1tiy type ... although no :-.uustlcli slgnlficanl.:l: \\;1..., (\.lulld III dlrrl.:rcnt blld~ ('Ilndilloll"; 

(p.(J t)~ 1. IHghc'it prc\ akncl' oi 'i.:k lllli: ... tatlon \\;\ ... \)h ... cf\ cd III a11lmab \\ IIh i)' \lr r.nd.\ 



cond ition and in those animals of 3 year & six month and more than 4 years old. Scid (2004) 

found that tick burden on cattle in poor body condition was higher (an average of 22.49 tick 

per anima\) than cattle in good body condiuon (an ave rage of 17.76 ticks per animal). In 

contrast to this finding. Tesfanesh (1993) stated that age, sex, and breed differences of the 

host did not affect or influence the burden and species of ticks. she however cxplains that 

cattic in the adult age and having poor body condition were seen infested with large number 

of ticks. Onen el at. (1999) confirmed that generally more ticks were observed on cows than 

cah es. very 10\\ tick counts were observed on calves aged 0-6 months than the other age 

groups. Seyoufl1 (200 I) found that the number of ticks attached to animals increases with thclr 

age The difference on tick burden in different age groups may be associated to grazlIlg 

practices since in almost all part of the countr: young animals do not go to pasture for grazlI1g 

so they become tess infested than the older ones. 

C3hcs arc les:'i. attracti\e to Ilcb than ..::0\\5 because they are protected by some form oj 

II1l1at('. age relatcd resistancc. SIIlCC ho'\t sccklllg ac tivit: lIl\ ohcs awaiting hosts ill an 

en\,lronment in advantageous posItions on wget1.l1l0n. the) ha\c greatt'r chancl.'s of attachmg 

on co\\~ than ca\\'es because of body surfacc area (Onen c/ II/.. 19(9). It IS abo pOSSible that 

Ihese dlfferenccs ma) be <lnnbuted to C{)lllinuou!;. sctCCtl\C groOT11l1lg of calws' heads. l'J!,". 

and necks by their respecllve darns (Fi\JS and Dc \\'aal. IlJ93). In the case of an una Is \\1111 

poor body condaion the situation Illight be associated 10 managcmental and IlUlrttiOIiJI 

condition. For example. general malnutrition can cause reducc dIsease resistance by altcn!l:,! 

immune responses and a depressed Immune system. in tum causc!;. Increase susceptibilHY to 

dlseasc. reduce Illllllunologlcal rcspolls\.' to \ accines. and nOll responsive 10 medical thcrJPY 

(Radosllb. 20n I), 



6. CONC LUTIONS AND RECO~I~IENDATIONS 

The present Mudy clearly demonstrated that highe:::.{ proponion of animals were infested 10 

mIdland and !owland areas and high tick burden was found during the early rainy season I.C. 

j\1arch to April indicating the direct role of rainfall in the dislribUliol1 and population dcn:,lt~ 

of ticks . Although a large number and dIfferent species of ticks were collected. and a 

remarkable number of cartle found to be mfested \\ nh ticks 111 both study types. tick-borne 

proto70al parasites \\ere not detected both climcally and at blood ~l11ear examination. It IS 

therefore imponant to understand that III a sJluation like ours it has been suggested that 

enzootic stability might have established. \\hich according to different authors is deSirable and 

economically acceptable as the condition eliminates outbreak of diseases. 

On the olher hand. ticks are lI11portant not onl) becausl! of disease transmission but also tlh.'~ 

are cxcclkm blood feeders leading to anCIllIJ. causl.! m!.:chanical or cytolltlc effect. th!.:) an.: 

responslhl!.: JI .... o for dliTerel1l condition" a"soclated \\Hh 1O.'\lnS the) produce Ctc. The current 

anempt by the gO\cnlment to Impro\'l' the blood IC\t::b l1fthe local animals through Jrtlliclal 

IIlSCllllllJlIOn and distribution of lI11pro\ cd callie brceds to farl1lcr~ ~hould lake intn 

consideration the \\ ide~pread existence of tick In the an::.!. and the susclO!ptlbllity of c,\otu.: or 

crossbrcd animals to tick and tlck·boml' dlsea~e~_ Further. thc unre:-.lncted movement of catllt 

from place to place couplcd wllh the dos ... ·ncss and climatic similarities of the study Jrca tn 

countnc~ like Kenya and Sudan \\ ith potential disease l'ntJtllO!S make:-. the area as well as the 

countl'} 111 a situallon contmuously threatened by dltTercnt lick and tick borne disease ... 

particularly of East Coast Fc\er caused by Theileria /1£111'G and ItS \cctor R. appcndiclIfmlls. 

Bascd on the prc:-;cnt lindmg and thc specml concem of I1ck and tlck·bonlc disease in the ar.:a 

the followJIlg recommendallons are nudc . 

../ .\pplll:illlon of acancldcs pam('ularl~ JUfJJ1g ~"rly ralllY sca~ons IIlduClI1g the tid 

populallon 10 manageable Ie\ el I ~ to the e'\lent \\ Ithollt al"j"ecIJIlg thl.' ell/OOIl ... 

s{ahllit~ . 

./ RestrK{IOn of l11o\cment of callie ,lI1d '-!uarantUlc measurcs c...peui.!lIy rrom margm;iI 

or hordcfJng areas Into the country should b ... , e\erCised 

" -' 



./ Creation of awareness among livestock owners on the potential erfect of tick and tick­

borne diseases and on means of improving thc traditional managemcnt system 1I1 

general and the nutritional status of their animals in particular should be made . 

./ A more detailed and year round epidemiological study and a cons tant surveillance of 

tick and tick-borne diseases are required uSing more ::.~nsitivc diagnostic technique :; 

such as serology. 
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8. ANNEXES 

,\nll (,X I. EXl:)tmg tick species In dl lTcrem regions. 
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Annex 2, Ticks reported from different ranches and research centers of Ethiopia, 
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A nn cJ~ 3. Agroc]lI11atic zo nes o r Eth iopia . 
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Annex 4. Scores for measurement of body condition adapled from Radosllts and 
Blood , ( 1985). 

o No fatty ti ssue is felt , shape of Iransverse processes clearly visible, deep cavil} 

tail and around lail head. AJ1imal appears emaciated. 

under 

Deep depression in 10m. ends oftrans\'Crse process sharp to touch and upper surfaces can 

be felt easily, cavity presem around tail head. 

2 Some fatty ti ssue fell under the skin. pe lvis felt easily, ends of transverse processes It'cl 

rounded and upper surfaces felt only with pressure, visib le depression in the 10m. 

3 Fatty tissue easily felt o\er the \\hole area. skin appears smooth, slight depres':ilon \ 1", lble 

m loin: end of transn:r'll.' proc-csst.!s can be fel! \\ IIh pressure. but tick layers of ti ssue 011 

top. 

-l Trans\erse processes (an nOI be fe lt e\-en With firm pressure. no depreSS ion \'I~lbk III l(lll1 

bet\\cen back bone ilnd hlp bl)J1e",. patches o f fat apparl.'nt under the skin. pd\!:- felt lInl~ 

\\ IIh finn pressure . 



Annex 5. Mean tick burden difference in di fferent epidemiological risk factors dunng 
Ihe c ross-sect ional study. 

a) In difrerclll geograp hical zones. 

Descriptives 
SUM 

Std. SId 95% Confidence Interval 
N Mean Deviation Error for Mean - ~ - . 

Lower Upper 
Bound Bound 

Highland 1601 714 10.820 855 545 883 

Mid land 160 828 8.990 711 688 968 

Lowland 160 1168 8.755 692 10 31 1305 

Total 480 904 9.740 445 816 991 

ANOVA 

SUM 

Sum of 
Squares df r.~ean Square F S,o 

Beh·.een Groups l783617 2 891808 9744 000 

Within Groups 43654 781 .:. 77 91 519 

TOlal 45':' 38398 .:. 79 

b) In differen t age groups. 

Descriptives 

SUM 
SId 95% Confidence Interval for 

N Mean DeViation Std Error Mean -
Lower Upper 
Bound Bound 

0·2 pair 128 51 0 6.762 598 392 6.28 

3 & 4 pair 2' 3 10.55 i0337 663 925 11 86 

> 4 pair 109 10 28 10.122 970 835 12 20 

Total ' 80 904 9740 ':':' 5 816 9.91 

ANOVA 

SUM 

Sum of 
Squares of Mean Square F S" 

Betv,-een Groups 2706868 2 1353 434 15108 000 

Wllh,n Groups 42731.530 .:.77 89.58.4 

TOlal 45438398 ':' 79 



c) In animals havin g dirrerent body conditions. 

Oescriptives 
SUM 

SId 95% Confidence Interval for 
N Mean 

" 
Deviation S Id Error Mean - . , 

Lower Upper 
Bound Bound 

POOl • 44 13.34 11 664 972 11.42 1526 

Good :136 719 8135 444 6.32 806 
Total 480 9.04 9.740 445 8.16 991 

AN OVA 
SUM 

Sum of 
Squares of Mean Square F SIg 

Between Groups 3812262 1 3812262 43777 000 
Within Groups 41626.136 478 87084 

Total 45438.398 479 

h 



Ann cx 6. Pair wise comparisons on tick burden in between diffcrcm risk factors that 
were considered in cross-sectional stud) 

a) In betwec n di ffercnt geographical zones. 

Deocndent Variable: SUM 
95% Confidence Interval 

Mean for Difference (a) 
(I) Geo. (1) Geo. Difference SId Lower Upper 

Zone Zone (1-1) i': lTor Sig.(a) Bound Bound 

Midland -1.568 I. 163 .178 -3.854 .717 

Highland 

Lowland -4.655 1.428 .001 -7.460 -1.849 
, 

~lldland Highland -1.)68 1.1 63 .178 - 7 17 -3.8)4 

; ~ 

Lo\\ la nd -3 086 

I 
I -421') .03 1 -'.X~3 -.279 

t 

Lowland 111ghland -l.6S5 I 4CX .00 1 1~ -4 <) 7.460 

\l ldland 3.086 l-l~ \ .031 .'279 5.S93 
L , 

The mcan dll"fen:nce IS significant at the .05 h~\el. 

Uni\ ari:Hl" IC!l IS 

Dependent "anable' SL ~ I 

Sum nf 
Square" df \kan SQuare I· Sl!!,. 

Contrast S:;X DJ , -lll) I (,(l 5.3 14 005 

Error 3651 S.SU-l 463 - S :'C-l 

The F tesls the ellcl.'t ofGco. Zone. ThiS I\..'-.t b based on the ill1earl~ llldependcllt pair \\ I:'C 

comparison..; Jlllong the estinuHcd marg.mai means 



b) In bCI\\cCIl animals of differenl age groups. 

Depcndcnl Vanable: SI;\1 

I "' lean 
DIfference 95% Confidence imen.-ai 

(I) AGE (I) AGE ( I· J) Sid. Error Sig.(a) for Diffcrcl1ce(a) 

Lower Upper 
Bound Bound 

I I I ~ 

3&~ 
·6 039 1.387 .000 · 8.765 -3.312 paIr 

0·2 pair ~ ~. 

> ~ paIr ·5.403 1.485 .000 · 8.322 I ·2.484 

I 
0-2 paIr 6.039 1.387 .000 3.312 8.765 

3&4 I , 
paIr 

~ pair .635 1.151 .581 ·1.617 I 2.898 

I -- - . 
u- ~ paIr 5.403 l ASS .000 2.4~4 '<~22 

> 4 paIr l- -+-

3 & -1 
-.63) 151 .581 -2. ~9:-; I (12-

paIr 

-

'" The mcan dIfference I~ ~Igmlicant al tht.: .05 level. 

L nh al"ia tc tes ts 
D eDen d enl \ ~ma b Ie· SL \1 

Sum of 
Squan::-, df ~1ean Square F SUI. 

Contra~1 1561.0S0 0 -SO.525 9.896 .000 

Error 3051 \ :\0-1 -163 -S .S-. 

Thc F IC~h the effect of AGF Thl:' IC:->IIS based on the illlcarly 1l1depcndenl paIr \\Ise 

compan:-,oll~ among lilt.' estlll1;J.tt.'d margmal IllC'-l1b. 



b) In bctwecn a nilll a ls of diffe r ent body co nditions. 

D d V' bl Sl.,\1 epen em a n a c: 

95% Confidence Inte r\-al 
r.l can fo r Diffcrcnce(a) 

(I) Body (J) Body Difference Std. Lower Upper 
con. con (1 -J ) Erro r Sig.(a) Bound Bound 

I , 5030 1.080 .000 2.908 7.15~ 

2 I -5 .030 1.080 .000 -7.152 -2.908 

The mean dlfTerclll.;!; I" slgmficam at the .05 lI.:\el 

Unh a ri:lt c t('sts 
D d " . bll \I 'epen ent ana e' S _ 

SUlr of 
Squarl.''' df \ lean Square F SI!.!.. 

Contrast I-I ~ 10 I 171".010 21706 1100 

Error 365 p, ;114 463 7S.X-;4 

The F lests Ihe effeci of Bod) con ThIS le,,1 I" based on the linearl) Indcpend ... nt pJlr \\ IS(' 

comparisons among th ... esllll1ated 1l1argmal means. 

j 

I 



Annex 7. Estimates of mean lick burden and confidence interval in dlffcrent 
measurablc parameters In longitudinal st udy. 

a) Mean tick burden on different geographical zones. 

Estimates 
Oeoendenl V bl SUM ana e 

Geo. Zone '.Iean 
I 

Sid Error 

Highland 11 255 1 555 

Midland 22986 1 489 

lO\v1and 7992(a) 2 101 

________ L 

a Based on modified population rrare ~al mean 

b) ~le:t1l lick burden 011 different !o.easoll!o.. 

Estimates 
Dependent VanabJe. SUM 
I I 

~ SEASON 

L--
"'~ean ___ -'S""td Error 

Early ramy 20 .,.. 3(a) 2034 

Late ramy Q L:'':',a) 1 788 

Early dry 188':5(a) I 787 

Lated~ . -"~tal 2078 

1 _ 
I mean 

95% Confidence Interval 

Lower Bound Upper Bound 

8198 14.312 

20058 25.914 

3862 12.122 

T 
I 95% Confidence Interval 

l o\',er Bound I Upper Bou~d 
16 715 24 7,1 

5 539 12.569 

15291 22318 

6 697 14866 

-., 

I 

-1 



c) 1\l ean lick burden on different age groups. 

Est imates 
Dependent Variable SUII.\ 

AGE Mean SId . Error 95% Confidence Inlerval 

I I 

I lower Bound Upper Bound 

0-2 pall 
12 .984(a) 1.636 9768 

I ~ 
3-4 pa il· 14 355 1.641 11 128 17.581 

>.4 paw 16558 1648 13320 19 797 

, - -

d ) .\ Il":l ll tid. burden on diffl' r c lil hod: cond it io n.). 

Est imates 
0 j Pendent Va rlab e S~L~:.l'T _ _ __ _ 

BOO,-COO _-__ +I __ --'I~,'~ea~n"_ 
I 

Std. Error 95% Confidence Interval j 

l ower Bound Upper BounQ. oj 

Poo, 19532(a) 1339 16900 22165 

1 385 7.:.22 12.867 

a Baseo )r. fl\.)\Jlf "c pcpu1al1on marglna; mean 



Annex 8. Pair Wise comparison in bct\\,ccn diffe rent risk factors that were considered 
in longitudina l study. 

a ) In between differcnt geographica l ZOIiCS . 

o d V bl SUM r' e. 

I i 95% Confidence ~~;I" .. al for 
Ultlerence a 

1.1ean 
I O, "'erence 

III Geo. Zone (Jl Geo_ Zone II-J ) SId . Error Sia (a) lower Bound Upper Bound 

l 
I 

, 

Mid land "·1 731 2153 000 -15.964 -7 .. 98 I 
Highland 

lowland 3 263 261 4 213 · 1.875 8 ",1'"'1 

Midland 
Highlana ,. 731 2153 000 7498 IS 96J 

I- -
l owland . ..:. 99.: 2.575 000 9 932 I 20 .57 

F! 
- + I 

Highland -3263 26 14 21 3 -8 401 187 5 

- - I 

r.1Idland "" ... 99.'. 2575 000 "20057 ., .J2 

, L L . - -

. The mean difference is significant at ·-e05 level 

Univariate tests 

Dependent Variable SUM 

Sum Of Squares df Mean Square F So 
Contrast · p7" 8F 2 5885.939 22.739 j( 

Error 107682 1;"0 .! 16 258.851 

The F tests the effect of Geo Zo"'.e ~ '1 s :eSl IS based on the Inearly independent pailWlse comparlSO d' 19 

the estimated rnarglnal means 

hf! 



b) In between different seasons. 

o d epen ent V bl SUM ana e, 

95% Confidence Interval for 

Mean Qlfference(a) 

Difference 
Upper Bound I (I) SEASON (J) SEASON (I -J) Std Error Slg,(a) Lower Bound 

Late rainy 11659 2.708 000 6,336 16983 
~ 

Early rain~1 Early dry 1909 2708 481 -3.413 7231 

I 
Late dry 9932 2.908 001 4 .216 156-18 

Late rainy 
Early rainy -11 659 2708 ,000 -16.983 -6336 

I 
Early dry -9750 2528 I 000 -14 _720 -478', 

, 

Late dry -1 "'27 2.742 529 -7 .1 16 3662 

I r-L I Early dry Early rainy -19C9 2.708 481 -7 231 3 ~1 3 

Lale rainy S i5J 2.528 000 4.781 l' -:"'20 

Late dry o C23 2741 00' 2635 13.:.' . 

001 -15,648 _4 216 

529 -3662 7.1 :6 

004 -134il -2 635 

I Late dry 
Early rainy -9932 I 2908 r--

I 
Lale rainy 1 727 2.742 

I Early dry -8023 2741 

Based on estimated marginal weans 
The mean difference IS slgn,f,cc.r· at the 05 level 

Univaria te tests 

Dependent Vanable' SUM 

Sum of Squares df Mean Square F S;c 

Contrast 7127502 3 2375.834 9.178 0' 

Error 
1076821 70 41. 258851 

The F tests the efect of SEASON ThiS l,;;Sl1S based on the linearly Independent pa'{\". lse compansons c.rnong 

the esllmated marg:nal means 



c) I It bCI\\Ccn different age groups. 

Dependent Variable: SUM 

I 
Mean I I 

95% Confidence Interval for 
II)AGE IJ) AGE Difference /I-J) Sid Error SIO (a) L DIHerence(a) , 

I ~ Lo ..... er Bound Upper Bound 

I 
I 

3&o4palr ~ 1.371 2318 555 I ·5926 3.185 
0-2 pair 

I I 
I 

> 4 pair -3574 2.322 .125 -8138 .991 

, 
0-2 pair 1.371 I 2318 555 -3185 5.926 

3& 4 pair , , , 

I 
> 4 pair -2203 2326 I 3-!' ~ . -6775 2368 

, 

I I 0-2 pair 3.574 2322 "125 ·991 8.138 

> 4 pair 1 - I 
":'.1 77 . ~ 3&4p." I 2 203 2 326 3 2 368 6 5 

Based on estimated margmal means 
The mean difference IS slgnLficant at the 05Ie'Jf,' 

Un ivariate tes ts 
Dependent Var able SUM , 

Sum of Squares df r'.lean Square F S," 
Contrast 623.649 2 311825 1205 301 

Effor 107682170 '16 258.851 

The F tests the effect of AGE. This test is based on the linearly independent pairwise comparisons among the 

estimated marginal means. 



d) In between different body conditions. 

Dependent Vanable: SUM 
Mean 

95% Confidence Interval for ! 
(J ) Body con . 

Olff~r1~ce 
(I) Body con '.J Sid Error S'o(al Olfference(a) 

Lower Bound Upper Bound 

Poo' Good 9388 1927 000 5 .601 13 175 

Good Poor 

I 
·9388 1.927 .000 -13175 -5.601 

Based on estimated marginal means 

The mean difference is significa nt at the .05 level. 

Univariate tests 
Dependent Vap"3ble SUM 

Sum of Squares df fI.',ean Square F S'o 
Contrast 61 46073 1 6 1.16073 23.744 000 

Error 107682170 ': 16 258.851 

Tne F tests the effect of Body can This test ,s based on the nearly Independent paIr .... Ise compansons among 

the estimated marginal means 
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