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ABSTRA CT 

A stud) on cattle tick dynamics was conducted on three agro-eco logical zones of 

Wola~1a. Ethiopia. from .--\ugusl :!OO-t to 1\larch ::W05 with the objective of identifying 

the common spec ies. and determining the tick burden diffe rence of indigenous and 

lIolste in cross. T he stud~ \\3S conducted usi ng cross-sectional and longitudinal designs 

to asses tht: adult ticks attached on cattle during wet and dr) periods: and asses the 

month l) total tid.. burden on animals in all the thret.: agro-ecological zones respecti vely. 

A IOta I of 6191 and 5991 adult ticks \\ en.: collected from half-bod) region!:; of 138 cattle 

from each agro-c:coiogicai LOne in \\f't and tlr~ periods. hom these four genera. and 

eh~\en spccil..'s In general idemified III <111 Ihe :-.tudy areas. Th~ p~rccntages of tick 

genera idt:ntdi\;'d at highland. midland and Ill\\ land in \\t.'t ,lilt! dr~ pi:riods were 

.Imblyomma (46.44°0 and ~.5.llo,o: 458-0
0 and 50.47%: 5X.94% and 48.93% 

re.spectl\c1~). Boophilus (46.92°"0 anJ 7~.34°Q: 47 .5-'°0 and .p 4 7~'0: 30.71~'0 and 

45 ·to°'o rcspt:cti\dYl. RhipicepJwhH IS.ORo,o and 1.55°0: 660°0 and 2.06%: 8,411.! 'o and 

5.67°,0 rcspecll\('iyl and /-~\lII()IIII/1(1 \ 1.56~'o and 1.94°'0 at highland and lo\dand 

respectin:l~ in \\et period o lll~) . DUring the wet penod 800pJIIIIIs decoloralll.\ 

(46.920,0). lmh/wmmu mnegalwll (20.R]0,'O). Amhlwml1lll gemma (11.02°'0) . 

AmblyommCl cohCH:rens (10.26°"0). llllhlwmmu !epidulII (3.32°!) and Rhipicephaill.' 

nensi en"/"I\"/ t:; 1.5%) \\cre found 10 b\;' th\;~ si ... most wr C\lmmon tick spec ies at 

highland 111 dCl:rl;'<.ising order l,r abundance Whik Boophih/\ Jl'("oloratw (47.53%). 

·Imhfyommct \',megollllll (2595°01. lmh!wml1ll1 geml1lu (I ~.63°'o) . . lmhlyolIIlIlll 

t'v/wl!rcm (4.02' ,.). RIllpic..:l!l'hulll\ l'\"t'/"/I/ l'I'lT[\j ( .. 1.37°0) and Imhlwmnw lepic/1I111 



(2.27°o) were found to be the six mOSI abundant and common tick species at Kokat ie. 

midland. in descending order rlmhlyol11111a rariegllilfm (36.75%), Boophilus 

decoloralliS (30.71%). Amhlyoll1l11u gemma (17.78°/0). Rhipicephalus e\'ertsi l!Wl"lIi 

(6.14%). Amblyomma cohaerens (2.58°;0). and Amhlyomma lepidum ( 1.83°10) \\ ere 

found to be the six Illost top common tick species at Bombie. 10\\ land. in decrea~ing 

order of abundance. During dr~ period Boophilus decoloralus (73.35%). Amblyomma 

gemma (17.87%). Ambl}"01111110 \'arie~arum (.f,20%). Amblyomma cohaerells (~ 16°0) 

and Rhipicephalus el'erl.0 el'ertsi \ 1.30%) at hi!!hland: Boophilus decoloraills 

(-l7.f7%). Amblyomma >!1!1II111(l (~q.03%). Amhlyomma mriegaru/ll (1 0.1 1 %). 

Amhlyomma cohaerells (5.l)C)°0J. and .1mhlyomlllll It'pic/um \ 5.3.f%) at midland. and 

Boophilus deco/aram, i-!' JOo o). . ..Jmhiyomma .f!.I.'l1Inw (3.5.11%). . Imbhomma 

\·t.trifgofll111 (11.3C)°·o). Rh.;lluph"hll ('l"tThi lTt'rt\i 13 . .fC)o'ol and . I fllhi,ull/lllt' 

It!pid/l11/ C-.19°·o) at \0\\ land" l'fl.! found Il) be th~ mo~t tor tid, :)r~cies at I:ach :'111: .... 1ll 

decreasing order of abundance 

I-rol11 this study the relall\l' numher uI 'mhl.lUmma nll"it'galllll1 wa:) :)igniji cantl~ hlghl'f 

during wet period than dr~ r~n(ld at all the thre~ agro-ecologlcal L.ones (t If' ~'I <J. P 

= 0.000 al 0. = 0.05) But Ih~ rdatl\e number of Amhlyof11l11cl gf!l1lmu \\as signlfi("antl~ 

highest in dr~ pl'riod (I ·7758). P 0.000 at a 0.05) .-\t all the stuJ~ me3.:.-

Imhl.)"olllma colwerens rdaU\\..' dl~lnbull0n \\a:-.llIgha signlficantl ~ in \\el (t .J ;()It/. 

P """ 0 000 at 0. =: 0.U5). '1 hl' rt'lall\ e number 01 Booplull/\ decn/Ortlf lH was !"lgmlii,,:amJ: 

highe r dunng dr~ period It ., W;7. P 0.0000 al U (J.n5) rhe sc"\ ratios l'! .lillle\.. 

speues idcntlfied Juring 111I~ ,tuJ~ r~riods. l:"Ioth \\ct anJ dr~. \\ere skc\\cJ t,n\arJ:­

male c\.cept for l1onphlll/\ .k(·fllol"tlim fhl' 1111,):-1 preftTn:d predilection Sill.: .... \If ,~l 



Amblyomma species were scrotum/udder. brisket. inside part of legs and belly in 

decreasing order o f preference. Boophilus decolorafus preferred attachment sites were 

dewlap_ belly_ legs and head. Rhipicephalus species primarily altacht:d to anogenital 

regions_ but fe\\ on ear area. Sign ifi cantl~ higher tOlal tick burden or infestation was 

fo und in \\el months (August. September and October). and then sta rt to dedine till 

rebruar~ (F= 185.8-G. p= 0.000 at (1 0.05). Among the IWO breeds. indi genous and 

Ilolslein cross. it \\ as found Ihat Holstein cross was infested b~ high total ti ck 

populations (F~ 370.610. p~ 0.000 at a 0.05). 

Based on the finding of this slud~ il can be ~oncluded that alllong the species of licks 

Identilied Amblyomma \,orit'-"!lIIWlI. Imh/wmma colwen'n~_ Imblyomma gemmu. 

Boophilw dcC."ofoI"CIIII." and Rllll'itt'l'hall/\ l'l"l·U.1I t.'l'erf.\1 \\(,fe \er~ important Ihe lotal 

lick burdl!l1 obscf\ cd III \\\.:t p('rj~)J !"10th \)11 mdlgcnoll~ and I h)blein eros:" in all thl.' 

s lud ~ periods on Holstein cross \\('rl.' h!ghl!r cl)mparati\t:I~ 

"llc~. Ihghl.mJ. \IIJ lan:l I '1Io.l!l!,! 

"\ I \ 



I. INTROD UCTION AN\) OIlJECTlVES 

1.1 Introductio n 

Ethiopia. located in the horn of Africa bet\\cen latitude from 3° N to 15° N of the equator 

and longitude from 33° E to 48° E (CSA. 2003 Jnd Tamirc. 2003). is an agrarian country 

with an estimated human population of aboUl 62.9 million and a 101al land area of 

1.101.000 km2 ( ramire. 2003) . The proponion l1f lOla I population in agricultural sector is 

82.4°'0 (CSA. :::!003). According 10 CSA COO~l and FAO.AGAI ODO]} estimate the 

li ,cSlOCk population of Ethiopia is about 30 million heads of cattl!:. 24 million sheep_ 18 

mdilon gOCHS. 7 :2 million equines. one million (,lIlh.'b. 15 thousands pigs and 55.6 million 

rouhr~. l i\ e:stoch. arc an Important and Integral rJ.rt \)f farming ..,~ sh:ms III Lthiopia. Apart 

trom heing a 'l)lIfCl." 0 1 hI gh qualit~ protem {mI.:";!. mIlk and ~ggsl. the~ l:nntnDute to the 

I!conomic \\df<tf~ of the people b~ pnl\ IJm= hides. sh.ins. P<)\\Cf and traction fOf 

agncultural purpn"l's. fertilizer for incfc3slIlg thl.' proJucli\ il~ or ~llla!lh()ldings ( \linjau\\ 

and \1cLeod. ~OO~ and I orr ef at.. 2003) llll'\ .Irt' also a "Ii\ in2 ... 1.1\ I Ill! ban[.." and serve as . --
a financial rescr\(' for periods of ('cononm: di:.trcss and crop fa!lur~ as \\cll as a primar~ 

source of cash Incomc (Jajasuriya. 1999: I I Rl. 1 \/99 and ~ tinjall\\ and \ 1c !.cod. 2003). But 

most impoI1antl~. thc~ are the means of COIl\ ~·rtll1g poor qualit~ IOfi:lgl.·s from marginal 

land. su rplu~ crops. crop residues and b~ -product, lI t agricuhure and 1I11ju'-'lr~ 10 high yaltlc 

conul1odiues ~uch as meat and mil[". \\ hlr.:h m:rcase income and hCIKC enhance the 



contribute about 18.8% of the lotal GDP (FAO.AGAL. 2003). Among livestock. cattle are 

a primary resource for the people and gO\ ernmcnt of Ethiopia (ILl~1. \999). 

According to Walker eI al. (2003) ticks that are considered to be 1110st imponalll to the 

health of domeslic animals in Africa comprise about fort) species. Among these the most 

important tick species in Ethiopian cattle are Amblyomma gemma. Amhl) 01111110 \'oriegarul1I. 

Amh~l"Ommo colwerem. Amblyol1l1l10 lepidlll1l (i\ lorel. 1980: Pegram el 01. ,1981 : de Castro. 

199-l and i\lekonnen el al.. 2001). Boophillls decoloraills ( Pegram el 01 .. 1981: Haile, 

198-:-, \ lekonnen, 1988: de Castro. 199-l and Wa1\...er el al. 2003). Boophilw alUw/alllS 

jihllh:, 1987: dc Castro. 1994) RllIpicephalll\ I'lIlc:helflfs. Rluplu!plw/w prams 

Rillplnpllllius ~'n'rI,0 e\'t>rtsl Rhipiceplwllis prlll'/l'XfalW RhipKeplwl1i \ hergt:olll (,'ilma 

l'I (II .. 1<)95: Bekdl:', 1996, \Iekonnen elal.. ~OOII. Rhlpln!phahl\ I1ll1hU\I1Wl' {tie Castro. 

1 <)9-l, Solomon and l\.<1a~d, 1996: ~1ekonnl;;!n ('f 01., ~!I()I, Rcgas!-.<l. 2001 and \\'al\...er el 01., 

~O(3), Rhipicephah/\ hllw/alus (~ l orel. 1980: Pegram el al. 1<)81). Rlupiceplllllw sill/lIS 

(r~gram el 01,. 19H I. \ lekonnen el al.. ~O() 1 anL! \\ ai\...cr el al.. ~003). l/yalolllmC/ 

dromedarii . "~l(lloll1ma Ir/iCUfum. /-I) 'alomma JlWI),!lI1aIWII rllfipes Ilrulomma /!X(.'lI\'arllll1, 

I/w/omma impelllllll11 (PI.'gram eI aI., 1981: Yiima d til . 19<)5: B,·\...cil;;!. i 996 and \\'alker el 

a/ .. ~003), HaeI1UlIJhHClIi\ aciculijer and /-Ioemaphy\a/i\ parlll(J{(J (Pegram 1.:1 0/. 1981: 

\Id.,onnen. 1988 and d~ Castro. 199-41, 'I hI.' r.:ountry':-. em iroll1llcIltJI condition and 

\ I."gctation arc highi~ conuuu\ co for ticks and lBI) rar~tllallon (Pt:gram d til .. 19811. 



\\'o layta 70ne is located bem een latitude 6°-l' Nand 7°1' N and. longi tude 37°-l'E and 380]:' 

E. in the Sr\~PRS. In the area there a re about 658.886 heads of cattle. both local and 

crossbreed ((SA. 2003: Wolayta Zone Agricultural Department 1003 and \\ 'olayta Zone 

Finance and I:.conomic Dc\clopment Department. 1003). The~ are alwa) s under the risk of 

tick inrcstation and TBO challenge. The importan t tick spec ies round in Wola),la include: 

Ambl)DlIIII1U \'oriegatlllll, Amblyomma cohaer ens, Amblyomma gemma, Amhl.\ 'o lllllla 

lepidum, Boophilus deco/m'alIIS, Rhipicephalus e"erfSI (','ensi. Rhipicephalus pulchel//ls, 

Rhipicephalus simlls, Rhipicephalus hergeoni, Rhipicepha/w" prm'us ami I(mlomma 

lIIargl11(1flllll I"II/ipes (Naser, 1985 and G Michae l. 1993). 

I ht!refore. the <11111 or IhlS stlJd~ IS to build up hase-line dalilllll uck population d~ Balmes in 

selected agw-ecological lones to add up inlCl the exi~llng !..Illl\\ ledge of tick lh~tribullon 

and ahundance in relatIon to altllude. season. and other Cl)rrdalcs. I he 1...110\\ k'dge of lick 

population d~ namics enable~ to des ign control slraleglt:" Slllt to lhc dIfferent t~ pe~ of 

liycstock production s~ ... tC'lll in diffe rent cl1vironment: It) calculate the losses in producli\"it~ 

caused b~ IIck:i and Ihe economic benefits of control programs 01 different II1ICn~lI~ 

) 



1.2 O bj ectives 

rhe major objectl\ es of this stud) include: 

• To idemify the common cattle tick species prevalent in different agro-ecological 

zones of \Vola) ta and to establish their quantitative and qualitative hie rarchy. 

• ro obser\e cattle tick d) namics in different agro-ecological /ones. and in diffe rent 

periods. 

• 10 assess cattle breed di fference \\ ith regard to tick burden 



2. LITERATURE RE\·I EW 

2.1. Ticks 

Ticks are closel~ related 10 animals such as insects and spiders. "}Heh are all without a 

spine. They belong \0 the groups called the phylum Arthropoda. the class Arachnida and 

order Acari (Hendri\.. 1998: Walker er al.. 2003: and Latif and Walkc.:r. 2004) Since the) 

belong 10 the acarines. any infestat ion of domestic animals by ticks is n.'fl!rred as acarias is 

(Hendrix. 1998). 

According to F,\O (19S-l) ticks are c1assific.:d a~ follows: 

I 

~ 
ARGASID.\I 

(Family ) 
I 

• 

Argas (genus) 

Argus persicw (SPI!ClI!S) 

.. \RTHROPOD -\ (ph) lum) 

• 
.. \R .. \CH"ID.-\ Icla>s) 

+ 
ACARI (order) 

IXODID.\ (sub·.,rdcr) 

IXODID,\I 

(Iamt!~ ) 

Amh(lomma (Ic.:!1US) 

, 
NUn·AU 

lFamil 
II I I 1)) .. \1 
, ) 

• 
.\ulfttlfil'lIa (Genus) 

AmhlyolIJllw gemma (Species) ,\ I/(/IIWqllll 

'---



Famil) Argasidae arc so ft ticks It has one important genus that infe~ts cattte. 

Ornithodoros (Latif and \\·alkcr. ~004). Argasidae are \\andering ticks. \\hich onl~ remain 

on their host \\hile feeding. Ixodidae are hard ticks. They are disease '"ectors. \\hich are 

most important for animal production in the tropics. The following genera belong to th is 

family: Boophilus. Amhlrommu. Hyalomma. Rhipicephalus. Haemaphy.Wlln. Dermacentor. 

Ixodes and .\fargaropllS (Kettle. \995). These are genera of hard ti ck that popularly feed 

on cattle (Kettle. 1995) Both fanl1lies ha\'e in common the deve lopment form the egg lO 

the six·legged lan·a. to the eight -legg.ed nymph and then after rene\\ed mouillng. 10 the 

Imago. In order to locate the host. both families of ticks posses..; a number of 

chemoreceptor. Halll'l" :- organ. \\hich is located on the tarsus of thl: lir:-.I ri.1Ir of kgs 

(Kettle. 1995 and Wal~i;' ; cf at . ~OU.3). 

The family Ixodidae. hurJ lICh-.. Characterized h~ the presence of a rigid l·hitlllllll" .;(ululll. 

\\hich covers the entire Jnrsal surface orthe adult mak. in the adult female. and III the lana 

and n~mph. it extend" for tlnt~ a small area. \\hich permits the abdom':l1 to .,\\('11 aher 

feeding (Kettle. ll)q~ 1 he il1onot~ pic !~unJly :'\iuualliellidae COnt3111 the :-.pecies 

\'ul111lliella n(lmaqutl (\ {,)pla dal.. 199~ I. 

licks have lost all of th~ e\ternal ~lgm; of bod~ ... I..'gmemation and are di\'ideJ mit. l\\ll hod) 

components (l-lendTl:>.. q<)~O that is the gn3llwsIl1ma or capitulum. thl' mmllhrans or a 

fu:sion ll fhead and thlll J\. 3111.1tht: idiLl~ol1la (f...uulm3nn. 1989: Wall and ~h('al"l:r. lql)7). 



2.2. Biology of lift, cycle 

An important feature of the bi()log~ of ticks is their high pot~ ntial reproductive ralc (Torr et 

a/ .. 2003). The) are dioecious. separate sex. and posses' tremendous reproductive capacit~ 

(Latif and Walker. 100-1). and reproduce scxuall;. both Argasidae and hodidae (Bay and 

Harris. 1988). Since Ixodidae contains a lmosl all the species of ticks of velerinar) 

imponance in cattle (Wall and Sht:arer. 1(97) its life cycle is described as follows. 

There are four stages in the life c~cle 01 hodldae tids the egg. the six ·Jeggcd lar\'<1. the 

cigln· kggcd 11) mph and aduh tKatherlne. 1976) The adult hodid female lU.:k on the host 

sucks lip considerable amount of blooJ anJ copu latc~ \\ith the male \\hile fceding 

(Kmhenn('. 1976 and \lord. IC)X91 \cc\'rJing to \\ al!-..cr et vi (200~). ,till! Liitlf and 

\\ Lllkcr (200~ ) obsen allQn ... 111 hard th;ks matmg tJkt:!'> pbL"t: on the hosl. \.·"t:pt lor /.xfIl/L·' 

\\ here It ma~ also occur \\ ht.'ll the licks art' ... till (In the \ t:gelation. After atlachmem ttl the 

hl\51 the female is insemmatl"J onc~_ before 11 is rei1d~ to full} engorge \\ tth hlmlJ. anJ 

::.ub~cquel1tly completes Us ... tnglc large blood meal. hut the males feed tntl'rmtlh .. mJ~ <lIld 

Illilte \\ ilh females repeatcdl~ (I alii and \\ al ker d al.. 20D..!). During miltlng the 1l1.l1c 

crmds under the remJk ~nd after tn<llllpuialing tht: female genital l'Pl' lllllg \\Ith lis 

muuthparts. transfers the ... pcnnuthl'cu. fl sal ~0ntaining the "penllalozoa. Illltl the llrl!;~ning. 

presumabl) wi th aid of hi .... IroI1l Il'!:!s ( \\ ulkl'r III £II.. 20(3). When the li.:mait:·, ful" - . 



1000-20.000 eggs/female (Morel. 1989 lValker el al .. 2003 and Lat if and Walke r. 2004). 

This difference depends on the \ariation of the various researchers or investigators 

observation. The oviposition occur::; after a period of digestion and oogenesis in natural 

shelter, under prOlecti'"e cover of grasses. stone. in plant litter. etc. After a single 

oviposition the emptied fe males die (Walker e( al. . 1:003). Under suitable conditions 

(mostly hot and humid). the egg hatches and si:\-legged larva emerges (Morel. 1989). After 

a period of maturat ion. it begins to ~ech. the first host. either lying in wait on a grass blade. 

or mo\ing to hullt acti,"ely. But the latter depends on the ambient temperature and 

hUlllIdit\. Once the host is found taking of the blood meal lasts lor 3-12 days or more. 

depending on the species and ambient conditIons Then the laf\a~ moult to n~ mphs. \\ hleh 

IS eight-legged. Passing through a r~rh')tl of maturation or hardening b~ feeding the lar\ac 

moults to eight-legged nymph and "'~'11311~ diff~rentiatcd adult ticks de\eloped form thj~ 

n~ mphs (\loreL 1989 and \\'alker ('t.,1.. ~003) 

G("Il~ral1~ there are threc acti\c slages III the life c)c\e of a hard tick: larva. n)Jllph and 

adult tick (longe-jan and Uilenberg. 199~ I. Based 011 the nllmb~r of hosts required w 

complete" the de\'elopment during thelf life c)cJe tick~ can be classified as one-host. t\\O­

host and three-host (\\'aJker u lIl. 2U03 and Latif and \\·311\('r. ~OO~). DiaQrallllllatic 

illu'itration ofth~ life C) cle or the \\11(,. t\\O and thrcl.' host Ilcb are presented as annc:\ 10 

On ('- hu ~ t til'ks : the lanae. \\'hieh l.'lllt'rgl . .' from the eggs 3--l weeks after deposition at tht' 

earlil,.,I. attach thelllSCI\eS 10 a hll~t i.!Tl1l1lal \\hen: Ihl'~ complele thl'lr emirl' de\clopmenl 



On the host t hc~ develop from lar-at' tl) nymphs and imagos. Then copulate after 

maturation period and following engorgement female drops ofT and deposit cggs on the 

ground Pictorial representation of one host tick life cycle is sho\\TI on Annex 10 plate I. 

The entire de\'eJopmem cycle takes mostJ~ 19 ':~ 1 days. but depending on the environmental 

condi tion (a\'ailabili t) and le\'el of hUlllldil~ and temperature ) can range from l5~.tO da) s 

(~ l orel. 1980). All the species of Boophilus are the common examples of one host~tick 

(Walker. el al .. J003). 

T\\ O~ tlOS I licks: The eggs hatch to gi\e bna. \\hich call attachc!i to a host ani mal and feed 

on blood, then dl~\ clops mlO n~ mph stage.: \fter:..t Il1J.\ Illlllm of 1-1 da~:-.. 11 drops ofT on 10 

the ground \\hc.:r~ il reaches the imago :-.t..:ge m 2() · -;O dJ~s tlln\..' rhe adult looks lor 

another host and feeds lor 6~ II da~ __ . the r. 1~l11ale drop::. to the ground and deposit eggs. 

\\hleh \\ill den."lop into lan 'ac ( ~l oreJ. 1%·)) Pictorial representation oft\\o hosi ticks life 

c~de I:;' sho\\11 on .\nne:\ 10 plate 2 o,,;,ollllC c.:"\arnph:.;, of {\\o· ho::.t ticb arc.:' Rhipicepha/m' 

hurw Rhlph'tplwlus e\'errq et'erfSl, I It al0111111a dl'len(w1/ ami I It ufomma lIlarginarlllll 

(IImit"um (\\ alkt."f. l'f al.. ~003). 

Threc~ h us l ti t k~ rhe Ianae mage.;, fr\'Jll the eg;;s dt!posiled on Ihe grl1und. looks for J 

host. feed on it for .3~1 days, drops on Jnj moult .... alter 3·.t \\eeb on thl! grtlund. Thl!n 

n~mph t.:lImh 10 a "econd host 10 ()rder h 1 kt:'d l1l1 II ti. ... r ""' · 7da~s. kil\\.' It ~l!ld moult mto 

IInago 1..1Il the t,!.fOund alier 2·g \\eeks I ht':1 thl! a~lult ticks loo\.. fl,r .1 third ho .... t to feed on. 

and II.\r t.:opulatlon \\ iIh male. \\ hich 131..1.·... • ~ \\ I.'d,s. I· JIlall~. It drops 1.)1' and l'ompletes 



the cycle with o\'iposition on the ground to continue another cycle (Latif and Walker. 

2004). Pictorial represcntation of three host ticks sho\\n on Annex 10 plate 3. All species of 

Amblyomma, Der1l1{1cenror. Ixodes and most spcCies of I1yalomma (except few species) are 

three-host ticks (Okello-Onen. el al.. 19993 ).Thc (;.·ntire development of one cycle rna) lasts 

up to one ~ear since the different length of time !'ip~nt in each stage on the ground (Latifand 

Waller. 2004 I. 

2.3. Epid r lll io lob,) o f im portant ca ttle ti ck 

II Ch.s occur 111 th~ tl;'mperatc as \\cll as in the tn'pled reginlls oftht: \\orld rhcre are about 

)C5 dt"scrihcd Sp~C1t'" of tick 111 the \\orld para"ltl/l1l\,! JOIll~stic and "ild ammals as \\ell as 

human (\\ alker 1..'1 £If. :::!003). The most imr"rt~ml situation to h~ cOl1sllit:red in the 

epidel11lolo~~ of ticb categorized into free-Il\ Ill!; Jl'\elopml'lltal pha..,<.'. hnst finding phast.· 

and parasitic pha"('" \\'hen ticks occur freel~ in the en\ ironment (',,{ernal factors like 

\I;'mperaturl' o.nd hunlH.lit~ are the major dctenlllllants of their de\(;.'!opmcll! and growth 

II \0. 1984) 

licks hahnat IS cOlllpo...,cd of a \'ariet~ of Il\ing ,lI1d nnn-li\ ing things in the "race in which 

It I]\es (iatif and \\ alker. 2004). Ihc~ art.' <IJJpted to t\\O e\tremt.'!~ contrasting 

l:ompOnCnh ("If their habitat the physical en\ lwnmcnt and their ho", \\'h~n the~ are 

moulting Jnd then 4uc~ling 1I11he physical en\ Irllll!" lent tht:~ are in danger lIt dr~ II1g out. 

((I 



stan"ing and freezing. as well as exposed La predators (Walker ef al.. 2003: and Latif and 

\\'alker. 200-l). The larvae arc most susceptible because they have a high surface area 

relative to their small \-o lumc (Latif and Walker. lOO-l). Most ticks do not tolerate direct 

sunlight. drYl1l.'ss. or cxcesshe rainfall. Their acti\it) is restricted during cold period. but 

In(:rt!a~es dramat icall) during hot and humid time (Hendrix. 1998). i'.loisturc· s complete 

absence is high I) dcstructi\c ( Katherine. 1976). 

J'colog) pla~ s a central role In the control of ticks on livestock . Ecological information 

prO\ ides the baSIS for the comro!. Tid. resi stant cattle. pasture spelling and habitat 

modllication are good e"3mpies of the manipulation of lick t:colog) for l~ont rol purposes 

(1- .\(). 198-l) I he mosl important ecological factor, ml1uencing Ihl..' occurn:m:e or ti<.:ks in a 

hinll1pl.' inclmk tl;'ll1pt:r~l.Iurl.'. \\hich IS a d~nal1lic hlcwr (org,1I1ogt.'l1l' sis. aCII\II~ J. Jild 

rddtl\(' humidit~. \\hICh I";' J slatic factor. suni\ul (\lorel. 1989 and Lalli and \\ "alker. 

:::!OO--i I. 1:\ en If the same factor affects the sun i\-ai Ill' .lil tick spccies to \ ar~ Ill£! dcgrct.'s. 

t.,;u.+ "pecies ha .. it..;, partintlar threshold 1~l11p~ralUrt.' bdO\\ that tliapauses (It.:l'ur-' 111 all In· 

..,tar" Ob\iollsly. lield Je\elopment periods \\ill \(Ir~ according to the teml~l!raturL' (\ .-\0. 

I'lRJ and Morel. 1989) 

1 hl! proportion u f the dc\L'!opnlC'nt o f a tick. \\hich takes placl' each day lkpcnJ-, 1..111 thL' 

tt.'mp~rature 01 its surrounding Progress of the ratL' 01 Jc\c1opmcnt is dirt.'ctl~ rdatt.'d tn 

tempt.'mlure n'':'mhcrinc. Iq76 and FAO. 198-l j. I gg and lan'a i dC\t:!0plllcnt. and egg 

prodw.:lion in t.'ngo rgeJ kmal\.:.'..;, art.' inhibited. \\hllt.- IllllllJllIfC or unfed adult .. \"II.'CC'I11t.' 

II 



quiescent (~lore1. \989). Relative humidit~ at microc1imatic level is essential fo r the 

de\e lopmcnt and suni\al of eggs and larvae. The success of eggs in hatching depends 

prnnaril) all the Jvailabilit) of adequate moislUre. proddl."d that temperatures arc not too 

extreme for their dc\ elopment Eggs are \cr: sens itive to environmental condition. and the 

\\ ide variation in the percentage of hatching is belie\ed 10 largely determine the size of 

later tid. population CFAD. 198-t and Morel. 1989). Each species IS adapted 10 a particular 

relati\t~ humidit: in a biotope and it \aries \\ilh the illstars and its size. ImmalUres have 

\cry specific requiremellls. whereas the adults can protect lhemsehcs better against 

c\ap(lfatillil because oj Iheir larger size and thicker tegument. Immature adapt their 

humidit~ reqUirclllcnt b~ de\doping in holes in the ground. cracks in rocks. litter. the base 

(H \l.'get3l1on 13)('r. and otlH!r ~helterc'd places t~vtord. 1989), A:- compared to eggs 

cn~l1rged Ian ae and nymph:-o particularly are ks~ slb~t!ptibl(' to dcsicl';'llmn. and their 

su..:ccss rat~ ... m lll11uitmg ar~ uSllall~ high III tht: absence of t:'lreml' tempc'ralur~~ or 

Jf} ness (r AU. (984). But I11JJ1: "pecies l,f tick~ an: abll;' tn :,un ; \ e for long pl'rious \\ ithout 

J hlood meal '~mph .. usuall: li\e longer than larvae. and aJuhs Ii\e longer than n~mph~ 

I "alht'rinc. 1(76). 

l\(t.:llfdmg to Solomon Jlld Ka;1~J. (1998) ob!'er\'3t10n Jt \hr:rnossa ranch. 1·.t1l1ori~1. lhe 

cngorgt!mem periods "erc l:onstant for both ImhlY()l11lna anu /3oophilw But thl.' pre­

h.lh.:hlllg and mouliing pc-flod ... \\I.~re influenced h~ seasons. In c\(jdition. thl.!: t~llilld longest 

dur.Hloll of the life C)c1e dunng the peak of rams and shoflrsl Juring the dr: hll!11Id ... cason 

l~ 



, 

Ih~ ... I!l:ond SHumll'n that has effect in the cpid~J1lioll1g~ llf lid is the host finding phase. 

rhe SllCCI,.·SS rate III unfed ticks in finJ1I1g a host dcpcnd<.; up \)Jl Iht'lf longe \ it~. 

rc.'~ponsi\t..'ncss to hosts and the a\'ailabillt: 01 ho ... \.'i I he lOtal pnlportwn of a gi\cn tick 

population. \\ hich lind .3 hOSL under cont1l11101l~ gra/lng. depends on tht..' rate at \\ hieh ticks 

arc S\\Cpt up b~ ho:-.b and on their average sun 1\,<11111111.' (I- \(). 198·n I he <)\('Tagc survival 

!l1ll\..' IS dcterlll1Jll'J h~ temperature and moistun.: a\ad<lhlil t~ (I-AO. 19X-l and Randolph. 

1997), 'file avadahk estimates for Boophi/w micropiw sho\led 1hal tht.' percentage of 

a\adabk lanaI..' S\\CPI up b~ each \lee\.. \aricd bd\\CCn 15 ~n~n 111 trials in \\ hieh 

swd.mg rates rangt!J from 1.5 - 5 beasts hl.!ctart' In summcr. these: r.1t\.'>; rc~ult in -lO -

100°0 oflaf\ac IInJlIlg a host during their lifetime: n- \(). 19S·,q, 

I hI;.' third lInportdnt fundamental factor that gO\ I.'rn ... thl.' \"pidemHJloglcal pattan of ticks is 

the pJra ... ilic phase. \\hich is the parasitic duration IF \(). Il}R~) ()nt: hll st tid .. .; take abollt 

s\.'\l.'nteen to I\\ent~ ti\l' da~s (Q complete engorgement L.lf\at.: and n~mphs l)fmnSI three 

hO::'1 ticks eiH:h CLlll1plt'te engorgement in four 10 six da~ s (1- [\(). 198~: \\"alker el al.. 2003: 

and Latiland Walker. 200~). l3ut the lanae oft\\o host ticks remain on the host \\he re the) 

moult::. 10 n) mphs. feed to engorgement again and detach 1\\ 0 to thrce aftl'r first attachment 

of the lar\ae (FAD. 198~ and Randolph. 199~). r.luch orthe mortalil) of ticks during their 

life cycle occurs In the period of parasitic phase and is detennined b~ the resistance of the 

host to tick r""dln" \h\O. 198-1 1. 

13 



2.3 I I lost relationship 

Ihe sun j"tl OL.I population of ticks dq1cnds on the pr('~cncc llfmaimcnancc hosts suitable 

1i.1r pl.'rpctuallon. \\henevcr ticks couldn"t gl.·t Iw ... t thc~ \\ill die of starvation. rhe\' are 

more limited In \ ariet~ thLtn the hosts on \\ 11Ich Ian ae Jnd n~ mphs of threc·hosl ticks can 

sur\ 1\ 1.:': and more limited than those on \\ 11Ich adull 1110.> attl.:'mpt to feed bu t not necessaril~ 

sunl\e (I--.\O. 198--1 and \\ alkcr I.'f al. 2(03). rhe> lind their hosts 111 ,,('\e ro.l \\ays. Some 

ticks Il\c in open em ironmcnls and era\\ I on 10 \cgelatlOn to \\<lit for their hosts to pass by 

1111:-. b a t~re 01 ambush and thl.:' beha\iollr 01 \\<lltlng I'll \egl.'tJIIlHl IS kno\\11 as questing. 

liCks In the genera such as Rhipict'phailis. lIi.1l.:'ll1aph~:,alis anJ h.odc .... the lurvae. nymph 

and adults que"! on \egctation. Adult licks of thl· genera Amblyomll1i.1 and Ilyalomma arc 

acll\C hunters~ they run across the grounds to sed ho:as that arc l\I.~ar b) Ihe general 

beha\ lOur or sl.·d;.ing hosts in an open cn\irnnmem I" de..;crihcJ .1"'; t.'\.\1pluilc (\\·alker ef 01 .. 

20(1.1 J 

It IS obsl'r\t:d that \\hI:!Jl cattle are less r~si..,tant dut: to nutritional ...;lrl'SS. and lactation the 

lick sun·j\ al ratt: Increases (FAO. 198--1 and Bro\\ 11. 1985 J. 

2.3 2. Ilost specificity 

-I he degree of host specific ity in Ixodid ticks \a~ from genera to gcncra or \\ ith in certain 

subgroups of \arious genera (HoogstraaL 1956). Earlier ticks ha\1;' characteristic species of 

hosts to \\hich they are adapted. Hosts are usually in a group of similar species. For 

Illstance. all the Rhipicephalus species are adaptc-d to feed on cank. but some may survive 

b~ feeding on sheep or antelope (Walker ef (II. 2003). As sited b~ ratchel1 (1987) 
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Iloogstraal and Aeschlimann tk'iined different calcgorie:- (1[ Lck-hosl speci!icil~. lht: 

malllfJl~ of licks at least 700 of 8S0 I-,odid spt::cies arc charart<.'riLcd b) more or less strict 

host spec ilicity. Some ha\e 3d3pled either to a wid.:: rangl..' ('II hns ts (For example: Ixode.\ 

r/C/IIW) \\hile othcrs ha\·c become hos t :-.pecific like Boophl l!i\ species (Tatchcll, 1987). 

But nl'\\ a da) human and domesticated animal population'; na\·e recent I) intruded into 

long-e<itablished bioLOpe possessing ~Iable tiek-host -pmasitl' ~elat ionships. l ienee ticb 

with origi nally strict or limited host specd icit) ma~ thus he rr~sL' ntcd w ith a mo re-or-Iess 

acceptable alternat ive. \\hieh di~rlaces the original l10st or \' present in o\·er whe lming 

grea ter numbers (Tatchell. 1987 ) .. \{ pn:.'sent time. callie constn.tc the only available hosts 

for Ilc\-.;s in an environment transformt:d b~ modt::rn agricullUr.1: and li\eSLOCk production 

system. But these ticks an: not specil ic 10 callie. Tht:\ \\t:re originall~ associated \.\ith 

dtht'r local fauna. rodents and ungulates. \\ hich later rep t":Led b~ caltle. partially or 

L("l11ph:::I~I~ (:'Ime\. 198C)). It is kno\\11 from IloogstraaJ (I C)56 that. ! collllerens was ea~1 

\frican buffalo tick. But no\\ it is frequentl~ reponed that it ..:lIack cattle in areas \\ here 

hufT310 disappeared due to yarious reasons. fhe stud\ condlh.!t:d bv de Castro (199-l) in - -

\\estern lonc of Ethiopia reinforces thi s \it:\\. 

2.3.3. Attachmcnt sites 

Apart form its use in increasing the effic iency of control methods knowledge of the 

distribution of tick species on the host body nay facilitate sampling programme (Kaiser el 

£1/ .. 1982). Site specifici ty is one ofIhe populations limiting SY:'I(,1ll that operate through the 

restriction of tick species to certain parts of the host body. The host or aspects of the 

environment and ticks behaviour enforce it (Tatchell. 1987). The ticks grab on to the hosts 
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usmg thl'ir front legs and thell era\\\ tl\c[ tht' skin {(llind J ..;,u::ablc place to .Htach and ked 

1\\ alkl'r el al.. 2003). They '>cck nut places on the hO ... h \\ hl':-;: they are protected and ha\\,.' 

lJ\ntlr<.1hk conditions for th~ir dc\dopment and rrt'kr to h;~..; in to thin parts of the ,kill 

(Okd\o-Onen el al. I 99l)a). 
• 

I hI..' h{l~t grooming rt!sponse to the Irritation le\e\ allll.1 alla ... :1mcnt site mal iniluenl'c the 

dl~!rIblLt\On of ticks on the host bod~ With shorthaIred hl· ... ts exposed to the full sun. 

m:'llia!1on can prevent succe:->sful attachment and engnr~l'l11en: ·)n the dorsum of the animal 

Cl.:rt<1l11 species ha\e \\ell-kno\\11 <.Iduh tu.:k predilectIon ";'Ites ~ L ,:nchell. 1987). 

DepcnJ1Ilg 011 the I) pe of ticb. site preference on the \ll):.t jcpends on al:cc~sibilit~ for 

atta~h111enL to get blood and protl.'ctlon to 0\ ercome \h~ em Jr. --:mel1lal damage that mhiblls 

theIr l'\I'>tence. ri ck's location on the ho:->t 1:-.: linked (,1 llll.~ pt\~~lbility of penctrmion b~ the 

h~ rO~lome. Species \\ nh a shon h~ postome !ll r c\<1Ir.:-h:. Rhipicepha/w\jlL'Cit.'\. 

Dlrm(/c:entor ~pecies and Haemaph) wlli., 'pedes usu311y attaci to thc head (\.\ithin the ear. 

e~ ~ t::1I1thU5. around neck). margin of thl;' anus and unJc:r the t..o I. Long-hypostome speCIes 

attach to the lower part of the body \\ here the skin b thicker (like de\\ lap. axilla. groin. 

udder. testes. perineum and margin of the anus) . Fa\·our:te attachment sites for .. 1. 

I'(lru:galum, A gemma. and A lepidllm arc brisket. \enlral s-..:.rface. nank. udder'scrotum 

and sternum (lioogslfaa l. 1956: Ho\\ell e( al.. 1978 and Petne~ Ifl al.. 1987)). Smaller ticks 

h\...e Boophilus ha\"e not marked preference. and can be founJ all mer tht: body (~ toreL 

1989). As observed by 1I 0\\ell el al (1978) in South Africa the pre ferred feeding sites of B. 

drc%rallls are neck. dc\\ lap. bell) Jnd legs. In hea\ y 1r:I~station it ma) be found 
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any\\herc on the cank hod~ \ctllrdmg 10 Kalst.'r ~" (if llC)S2) obscnatlon 1I1 southern 

Lganda this species shtl\\cd 11.' ... ..; rreference h) "PC';\!I": body n:gions ofcattk 

2.3.-1. Caule resistance tn tll.:J...s 

lIost tick resistance is the ahillty to limit tht: pr";-'llt-:lnll of ticks matuflng on H. and is 

dl.'''cribt::d in terms of p.:n;:clltage ,un \\al M r:.:n.:.:ntagc monalilY (Suthcr::;l. 1987b). 

DilTercllt defence mechalll:>oI1l"i. Including lid, ;:l\oidan(l.'. grooming. skin characleri::;tics and 

more ::,pecific immunologICal responses. are In\ 1\l;'d Hl reducing the numher of ticks 

parasitizing caule (de Castro. 1991 and ~hnJall\\ :1!l~1 de Castro. 2000)_ \\'oidallcc \\a::; 

i.Ulnbutcd to the sighting or the tIcks (cll! Castn). Il)ql 

Grooming is reported as i.I means by which the hC':>ot ~.:m t''\press resistance: Signiricantl~ 

!C-wer ticks were found un tht"lse animJb that \\;:',,;- ;!hk to ::;room (Brossard. 1998 ami 

\Iinjau\\ and de Castro. ~OOIJI. \ccording 10 the t ·"' ... ;,.>:"\atlon l)fde Castro (1991) African 

cattle (Bos mdfells) naturall~ sdf-groom and gwom l'a..:h other frequentl~ and thoroughl) 

It is knO\\1l that cattle and laborator) animals acquIre re::;i:stancc to ticks as a consequence 

of exposure of hosts to natural infestation of ticks or a.) a result of artificial introduction of 

host antigens originall) from salhary glands of tich (F.\O. 198-1: Wikel and Whelen. 1986 

and Recha\. 1992). Resistance of cattle to tick infestatilln was reported to consist of innate 

and acquired components. Bos mdicuJ purebreds and crossbreeds were reported to be more 

innate!) resistant to Bos microplus infestation than Bos IallrllS breeds (Wikel and Whelen. 

1986). Australian scientists \\ ith Boophilus microplw .;.tudied skin reactions of cattle to tick 

attachment. At the attachment point of the lan-a a papule dc\'e1ops :surrounded b) an 
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lll'l..kmatolis pmch of \ ariahJc si/C' dl::pending on host resistance. Recepm l' alllmab sho\\ 

no IrrHatiun. and oedema I'" slight. \\herl',b 11 I'" l'\.tl'nsl\·1:: In resistalll alllmab (\ lord. 

1989). 

R~sistance ma~ be ... pontanellus or acquired folhl\\lng 1I1;m;~ti· ,ons-. due to the de\-e\opmcnt 

of cutaneous h~persen ... JtI\il~ (Suthers!. 19S"'~. -Llh:hell. 1987 and \Iurd. 1(89) rhe 

mechanism responsible for acquired reslstam:e til liCks has been suggested to be a mast 

cell-dependent eosinophil h~ perscnsiti\lt~ (Bnm n. 1985). Resistance can Dt' passi\d~ 

transferred \\lth \iabh: l~mph node I.'db but not \\lth serum from resistant hosts_ This 

passage method of tic,," rl'Si::.t"lOce sugge"ts J dda~l'd h~persensiti\'it~ mechanism for the 

acquisition of resis tance (Wikel and 'liell. 1 q7f1 I rhe blood histamine le\d ha\ e been 

found to be elt:\ ated as a rl.'sult of cutanl'Ou", basllrhl\cs or mast cell ... increase in resistant 

hll:-;iS. \\hich degranulat~ III the region of tic"",,, JHachmel1l to produce histamine. rhe 

histamine has sho\\11 to stimulate detdt:hml'nl 01 Bnophilll.\ microplus br\'3C But tht.' 

IIlfestation rate increase~ in normall~ resistant It.'hus either due to tru~ inhibition by tht' 

allergic . or by reduced cutant.'ous prurnus that halt:; Itcking that t'nable, to kill the larvae b~ 

resistant cattle (Bro\\ n. 1985: Wikel and Whden. 1986: (vlorel. 1989 and "I alchel\. 1987). 

Hence. host acquired resistance to tick is an immune-mediated phenomenon that results in 

the reduction in the number of auached J.nd engorged ticks. the number of successfull~ fed 

ticks {smaller blood meals and decreased in weight of engorged female ticks}. changes in 

the duration of feeding. the moulting success of fed immature ticks and the fecund it)' or thl:: 

fenilit~ of fed female ticks. \\hich results in the failure of ticks to complete their 

dc\"elopment (Brown. 1985: ratchell. 1987 and Recha\'. 1991). there is reduced oviposition 
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b~ tho~~ fClllait':-. \\hich did Ii:ed ltnd Jeath of tid,:; at the allJchmcnt sites_ ricks, "hieh 

obwJIlt:d a bloou O1l.-"al from inlilluni/cd ~lIlll1als. produce O\'a that cannot be hatched 

(Brown, 1985 Clnd \\'ikel and Whden, 1(86) 

Resistant hO~lS '\cre characterized b~ alk)\\lI1g sigm ficantl) fe\\~r tlcb tn engorge and 

thost.: . \\ hleh did f('cd. \\ert.: or a signilicantl~ lo\\('r \\elght than those from non-resistam 

hosts (\\'ikcl and ;\II('n, 1976 and \\ 'ikd and r\lIen. 1977), The stud) conducted b) Wikel 

and Allen (1976) shl1\\ed that lal\'ae fwm J n:::,I!:>taJ1\ host showed a marked reduction In 

engorgement \\ ith i.I mean \\ eight Ollt.' st.'\ I.'nth that of lar\ae feedmg on i.I IhHl-r~sistallt hm.t 

AS obsened by Dossa ef al. (1996) and I atchel!. f 1(87) the principal component analysis 

\\ a~ that percentages of mlult ... and nymphs thm engorged. percentage of adults and nymphs 

that died. and percentage 01 n~ mrh.... \\ Ilich moulted. \\ ert: tht.' main indH.:ators 01 

resistance Re~l~lanee h~ cattlc LO Bool,lll/w miaop/w \\as mainl~ expre,..;st"d during the 

lirst 24 · -l8 hours of Ian al attachmt:nt lh: l;''Xprc~~ion or host r~si"tanct.: to adult tick I" 

probabl~ less sllccessrullhan to immaturl;' !()ossa t'l (1/ .. 1996 and imcheJl. 1987). lIosts 

showing greater resistance than other husts did so to all instars and species of ticks and 

cattle ranking in terms of tid burdens \\I;'re highly repeatable (Solomon and Kaaya. 1996 

and Tatchell. 1987). Field stud~ in Africa \\ here many species of ticks are abundant on 

canle showed that animals \\hich carried less number of one species also carried a lower 

number of other tick species (Kaiser el £If. 1982 and Rechav. 1992), Tatchcll (1987) 

observed that host resistance varies seasonall) in Queens Land. declining in aUlUmn and 

recovering in spring and \ aries from year to veal' for less \\ell-understood reasons. In 
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i:ldd ition to these regula r changes there are morc obviously s trcss~ re l a ted factors such as 

nutrition and lactation. 

It has been recognized that vanous breeds o f catt le d iffer in the ir response 10 lick 

infestations. Some breeds ha\'e the ability to reduce the number o f ti cks the~ carry and arc 

considered res istant \\ hlie others cannot control the number of ticks they carr) and thus are 

referred to as sens it ive breeds (Rechav. 1992). The research conducted to compare tick 

resistance in three brecds of cattl e. two indigenous breeds. Arss i and Ba ran. and one cross 

breed, Boran x Fri es ian fo llo\\ ing natural tick infestations at Abernossa ranch in Ethiopia 

sho\Ved that Arssi breed have the highest tick resi~lance which carri ed on!: 10.3% of all 

ticks collected (Solomon and Kaaya. \996). 1 he least tick res istant cattlc. Baran x 

hiesian. carried large number of ticks \\'ith highest sllf\i\'al periods. \\ he-feas the most 

resistant indigenous cank. Arssi and Baran. earned lo\\cr numbC' r of ti cks \\ilh the lowest 

-.ur.i\'al periods (Solomon and Kaaya. 1998)" The IW~I resistance mt:!3sun:d b\ the number 

of adult ticks on ind]\ idual animals belonging to Boran. Barka and Ilorro indigenous 

breeds and the cros~e!:. \\ ith Jersey. Fries ian and SimmentJi re \ ealed the presence of belter 

control 01 tick burdens In the local indigenous /ebus I Yohualash~t et al.. 1995), 

The \'arious degrel..' of ..;usccptibil ity l11anifest~d a:"\ ..;oon as lan"ae. and th~n 11) rnphs and 

females are a!tached seems to be a genetic charactt'nslic of indi\ iduab allllll<l\s or breeds 

I \ lo re!. 1989), A lltllllbl..'r of ph~ siological and ell\ lH.1I1!11ental facto rs can affect the level of 

host res istance to tit:b (lr the (·.\.p ression of host resbtance (F AO. 1984 and Rechm. 1992). 

\mong \\lhieh nu trition. sex. pregnanc ~ . lactation. 3gt' (Su thersl. 19S7h and i{ech'l\. 1992). 



t:':\posun: to ticks. breed and tick density (FAO. 19841 pla~ l..e~ roles. It \\as found lhat 

protein dclicienc~ in the dIet of cattle affects the lc\d at fc::;is tance or call\(' to liCks 

(Suthers! el al.. 1983 and Rccha\. I (92). Hence good nutri tion has a pronounced efk<.:1 in 

lll<1lntaininl! hieh resi stance to ticks (FAO. 1984). \<bk' of \Jrious animals tend to carr\' - - -

I11l1re ti<.:ks than females. \\ hieh might be rdated to the horll1llnal le\'e!s of the indi\'idual 

anllnab (Rccha\ . I 99:!). Cattle lose resistance \\ith time, anJ it seems that the older the 

al1lmai. the 100\er the resistancc (Wharton el (II .. 19-0 cited b" Suthers!. 1987"). SUHh - -
conducted on indigenous cattle 1!l a pastoral dry to sellll-arid rangdand lOlle of \Iganda 

sht1\\cJ thai cahes less than SI\ months o ld had \en 10\\ numbers oftieks (Okello-Onen I?I 

(/1 .. 19l)C)b). Pregnant CO\\S \\ae -;ignificantly mon: senSllI\C than non-pregnant Icmale and 

earned a higher number of tiCk::. main1~ during the Jatt' stage~ of the prcgnanc~ (L'tcch el 

01 .. 1(78), fhe strt:'ss of lacta!lon causes a marked decline in th.:- resistance of ('XOIIC brceJs: 

It also affect 7ebll. but to a much "mailer extent (FAO. 19841 Okello-Onen el aJ (1<)91.)11) 

obsencu morc ticks on CO"" than on calves and lactating l'l)\\S carried morc tick:- as 

compared to non-lactating eO\\s on indigenous cattle in a pastoral dr~ to semI-arid 

rangeland zone of Uganda. except for Amblyomma I'ariegarll/ll. "here the opposite \\as 

true. Stable resistance is acquired after several months of exposure to the species of tick to 

"hich resistance is required. 

rhe success rate of tick in feeding is reduced \\hen there are large numbers of them 

attaching to an animal simultaneously. Effects of densit~ are lost "hen cattle are stressed 

b) poor nutrition. \"hich result in potential ly large populations survi\-ing on the stressed 

animals (FAO. 1984). 
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The overall s ignIficance o f tick resistance IS that maxlnllzmg the produclivit} through 

reduci ng. the ri sl-. of losses in live we ight gain. mi lk produc tion and l11ortalitit:s due to hea \ 'Y 

ticl-. infestation_ High 1e\'eJs of resistance reduce the fa\'ourabili t) (If the" en\ ironment for 

ticks (Suthers\. 1987') 

:!J .5. Uynamics of tick::; 

Tick populalion!lo in an~ particular environment. \\ ith a particular t~ pI! of ammals and 

management S) ~lel11. fluctuate about a long- tenn a\ erage size ( 'lither~t. 191!7'\ The si7c of 

the nucluauons depends pilrtl~ upon the extent of ,-ariation In eJl\ Ironment (SuthNsl. 

19R7l
: Kaiser t" III 11)XR: JJ1d I.util and Walker. 200-0. but al"~l upnn the propenie:- of the 

host IS the ml.""I~~ "Ignilicam inJlciHor 01 the seasonal <lell\ Il~ .!OJ popuiatwll J)namks ,'I 

the:sc: lI~b (\ lUi .tll" and \ Ie I e(ld. ~()t)3), 

Tic\..:!; dlstribuuon. abundance and seasonal d) namics directl) JCh:mllne the I.'PIUt'll1lUltJg) 

Randolph 1.'1 ell. ,~OO:!} obs("n ~J that mark~J ,·anatlOn in Ixodt' \' rll'mU\ sca5('II1al Pl'puI:lIU\11 

~peclcs. \\"hl!n iI~k numher"> j1[I.' \ ('n \11\\ (less than atJout ri\\.' ~'IH!.uri!crJ adult !'t.'ITIJk 1l~1-.!' . - -

Jmmals horn Int,' th\! ht:rJ I Sutherst.. 1 q 7~). n1e population d~ nilmlC~ (If an~ organism ,Ire 

tht' proJu~t 01 IhC' inh:ra~tJllll (\J the dt.:mographic pwccss. htrth Jnd dCilth. \\hich Jr\:' 



Jeternllnt!d. b) hoth ahiotic (climatic) and hiotic It i(;" densn) Inlt:ractions {Randolph. 

199..11_ I h(;.' mUl:h grt!ate r seasonal \·ari~ti0n In l:ilmallL" comlitiOlb. partil:ubrly temperature. 

mtroduces \ariable dCH' lopment rates JnJ dlapaus~~ into the life c~d(' ( Randolph. 1997: 

and Latif and Walker. 200~). The proportion of the de\elopmenl of J lick. \\ hich takes 

place each dd). depends on the temrerature Ilf jh '1urrounding Progress of the rate of 

develupment is Jlrectl~ rdated to temperature (I, -\0. 198..1). \(cording tn Randolph ( 199~) 

obscn-alloll on Rhipu:eplwfus appe1/~b(,lflalw in "iouth .-\t'rica tht!' de\dopment ratc. 

including the- rJlt." of egg production. decilnes \\ IIh tailing temperatures. but the fecundity 

althl1ugh reduces by extremes of temperature. Jot."~ not \ ar; much \\ nhm the temperature 

r311gt." normall~ encountered by 0\ iposillng females_ 

Hen~e. tick dc\dopmenl rates and h<.l"t -que~){in~ actj,- Il~ IS temrerature-dependent 

(RanJLl lph. l'l (I I ~OO~). Abiotic and biotic \ ariable~ ~ug£e'i-t th:u It IS the ..,t:tgt: from female 

to lanaC'. \\llIeh IS most sensi tive to ad\erse abiotl( ..:onJltions. sptXlli(<1l1~ 10\\ moisture 

a\ ailability. Jr~ ness (Randolph. 199~. and I.at! f and \\ alker. 200~) :"-t1n-c1imatlc factors 

were apparentl~ important in determining the rdam I!' numbers of ~ Imh'-\Omma nzriegarum 

in diiTercnt r~gions l Kaiser el 01.1998). 

Two different mechanisms ah .. 'ays operate \\ ith intensities that \ar~ III proportion lO the 

sizes of tick populations. First the sucCess rate of lar\"al tlC"S on pastures in finding a host 

is strongly dt:pendenl upon the density of lan·ae in the pastures (Suthcr::il f'l (I/. 1986). At 

high population densities the cattle are able to detect :md a\"oid dense clumps of lan-ac on 

the pastures. Ihe gro\\th of tick populations is therefo re slowed prog ressi\"eI~ as the 



Jen"l1~ of tlnJ.~ on the ra"ture Im.:rt'J.,,6 (<;uthl.'r-.L IQg- I "'econd. once tht.' lanae 

"'lI(~t:'('d III attachmg to an JIlII11JI. their success III kedlng nn that animal \\111 also he 

jerCi1lknt uron the number 01 lan3t.' anal.:hll1g (Sutherst Jnd I h!l.'h. I Q8J). About 10°'0 of 

lanae attachll1g li) Bos indKW \\ere sUr\l\e to l11iltunt~ \\hen JOO lan .. ae attach. \\hert.'as 

onl~ I ofthl1sC lan'ae sun In;' \\hl.'n :;0.000 lar\ae atl3eh "!mil.:trly for Bo.\ faUntS up to 

~11 001 the lanile may sun'i\(~ at J dcn"'ll~ of IOO·IJr\3c df.lmais but onl~ 10% \\hel1 

~~ 000 Ian at.' attach (Suthersl. 11)87J
). 

1~l.:ilnOmlc lo-;s('s normally associated \\ith hca\~ inf('-;tJ.til1ll n \\hieh lick numbers cause 

inl.:reJsmg II.I"-';('S •. b the population lncrt''-ls('s in Silt.' (Suthl.'r:-.l < .. , al. 1986 and Sutherst. 

Iq~C'l I'hercfon:. J mort.' precise assessment of til to' (,I.:llnom!l.: Impact oftic"'s \\ill dept.'nd 

on J hl.'tter "'nl)\\!edge of thl;' c.hstrihullon. populatil1n JyncHl:~":'" and ecology of ticks 111 

dlllcn:nt region (\lekuria. I (87). 

2A Eco nomi c'· impo rtaner o f ticks 

Tich pose a considerable threat to human and animals all o\er :ht.' \\orld (Brossard. 1998). 

It I:'. the feeding of ticks that makes them imponant In th(' health of livestock (\\'alker ef (II.. 

~003. and Lallf and Walker. :!004) All fecdlllg of licks at eat:h sta!.!t' of their life cycle art: - - -

parasltlc (Lallf and \\'alker. "1004). It has been estimated that 80% of world·s callie are 

infested \\ ith ticks. and approximatd~ one thousand t\\O hundred fourteen million world 

cattle at risk from licks and tid. · borne diseases (~ll1ljau\\ and \lcl.l!od. "1003). Recentl) de 

Castro (1997) estimated that [he annual global cost as~ociated \\ ith lick and TI3D in cattle 



<lIlll1Ulllcd 10 bet\\ een US S I ~ ') and l S S 18.7 billion .. \c(:t)rdin~ to 0.1orel (1980). the cl"fect 

l1ftlcb broadl~ classified as dm.:ct pathogenic and indirect pathogenic effect. 

.'\11 the direct pathogenic effect of ticks occurs at the timc of or Jnd follo\\ ing feeding (Latif 

and Walker. 200-1). During keumg ticks cause discas!?" to their hosts by taking blood. 

inJuring thl: sKin . causing irritation and pam. udder Jamage and injection of lO;..ins 

I Kalhcrine. 1976: fAO . 198 .. i. ~lorel. 1989. Hapla el at. 1994: and Latif and Walker. 

~oo .. n. Being ticks are voraciolls blood fecder·s hea\~ mfesttltlOns can results in anaemia 

(Jongcj<lll and Uilenberg. 199-1 and \\·all and Shearer. 1 c)c)71. In natural infestation that 

lJl\ohes thousands ofticks'animal the anaemia can be ~e\ere IKaufmnn. 1989). The local 

U1jur~ de\·doped at the site of attachment ma~ predispo~c to ... ccondary bac terial infection 

and to ~cre\\ \\"orl11 myiasis (Kathcrinl.". 1976. Jubb et 01.. 19q~ and Brossard. 19(8). With 

their p(l\\erful mouthparts ticks damage the ~Kin of anllll.lb. and leads to reductions in the 

leatht'f qualit~ and consequentl) to cnn"id~rable economIC IO~:;es (Brossard. 19(8). Deep 

and painful bile \\ound is more st'\ere En long mouthpart ticks. Amblyomma ami 

[(HI/umma. Deep bite of len leads to abscess formCl.ti011 dUe to infec tion b~ pyogenic 

bacteria. and damage to udder (Jubb et (II .. 1993). The irritation and painful phenomenon 

that follO\\ed tick bite result in worry or annoyance. lIence. the host expend much of its 

time and energy in effort \0 avoid this effect rather than grazing (Katherine. 1976: 

Kaufman. 1989 and Morel. 1989). 

Ticks can be a direct cause of illness. toxiCOSIS and tick paral~sis (Brossard. 1998). Some 

species of ticks kno\\11 to introduce toxins through their sali\ary secretions into the host 



blood stream \\ hik I~~ding. Ihese to\.l!l:- act lihe neurotoxins producing ascending 

paralysis. or r~"ron-;Ibk' for tich -bome to'\](ll,,]S (Kathenne . 1976 and :'Iorcl. 1989). Ticks 

like Ixodes species. Demwcenror und~'n(jni flaemaphysafi."i pllnc:tata. flw/vmmo 

aegyliclll1l Rlupici!pll/l/us en!rfsi everrsi_ Rhipic:eplw/w simllS and Amhlwmma C(l/w1Ilese 

reported to be fc~ponsibk for tich pafal~si ... t"-J lherine. 1976). \\-hile flyalomma fnUlc(l{um 

and Rhiplcephd/U\ apl'l'JldicuhtfllS able to cau"e lIck to'\lcosis. s\\cating sickness. thm seen 

in southern and east .\frica (Katherine. 19-(' .mu :'Iorel. 1989). 

The indirect pathogenic clTect of tick mamfestcd principally through their abIiIt~ to 

transmit a \\ ide spectrum of pathogenic microorganisms (FAG. 198-1). \\'hen these 

microorganisms lI1t"ect ticks. the ticks abk to trans mIt them to h\'eslOck (Latif and \\alker. 

200-1 ). In Africa. the major tick -borne GHile diseases are East coast fcycr. babesiosis. 

cowderiosis. tropic31 theileriosi!). anapla~r.wsb and demlatophilosis (Jongcjan and 

L"ilenberg. 199..1)_ E'\cept the former thl.' btl'f diseases are kno\\·n to present in f- thiopia 

(:-Iorel. \989). 

2.5. Re\' ie" of tick distribution in Ethiopi a 

In Ethiopia ticks are common in all agro -e.:ological zones of the countf) (Bergeon and 

Balis. 197-1: l\loreJ. 1980: Pegram ef (//. 1981 and i\lekonnen. 1998). The~ are 

economically \-ery important. \\hich are vector of babesiosis . anaplasmosis . co\\deriosis. 

tropical theileriosis and dermatoph ilosis in Ethiopian callie ()'lorel. 1980 and ;->'lekonnen. 

\998) . 



Earl~ tICk ~Ludlt.:~ 111 Ethiopia \\ere h~ I';I\CSI around 198~ t~1 lc)X~, Pocock 111 1900 and 

~eumann In 190~ and 19:?'~ as ciLed b~ P~gram el al. (1981 \ flck. ... common to Ethiopia 

and udall \\crl.' listed by Iloogstraal (19651 rhen in 1970's ,md beginning of 1980's ticks 

of the c(\untr~ sluJH:J h~ Bergeon and Halb (197-l.). :-'Iorel (Ill,'n) <lnd Pegram (" al. (19S II 

respcctl\cl~ \ltcr the' c~tablishm('nt ~\I J'J(ult) of \'eterinary \lcUll'IIlC the \\ork dont! h~ 

\ariou~ research,~rs ~U1J stud) conducteJ hy graduating class .-;tudt:nt a .. pJ.rtial fultilment of 

D\'\1 lh.·g.ree. D\ \1 theSIS. In sOffie parts l)f the c('luntr~ I' rC\I('\\cd and mapped ;.1 ... 

presented J.~ \nnc, t) TIle most C(lmnhlll tick genera in EthioPhl mclutic Imh(l'Ommu 

Boophilm RluJllnplwlll.\ and Ilya/umm" 

Ambly omma 01 the gcnus \l11bl~('ImmJ four species that coml11unl~ Infest callie. \\hh.:h 

includes ,-Imhiyomma nlrh'[!UIUm lmhi,\f)mma gt.:mma lmhiyommtl h'pitilllll .md 

Amblyomma COltCll'Tt.'1b are k.n(mn to t:\lsl 111 Ethiopia {\lord. 19&0: de (a~tro. 1~9-1 and 

Walker f!1 at.. 2003). rh~ observations III "\aser (19R5) and (j \lu.:hae1 (199:1) In \\ ola~ Ia. 

Abdo (1986) in Gamo-gofa. Biru {1988 I 1Jl outhem Sidamo. Gardic (Il}S I 111 Bale, 

Solomon ef 01 (1998) in Didytuyura and Regassa (2001 J in Bornna showed th,~[ 

Amblyomma mTiegallinl .·Imhlyomma ~emma Amblyomma /t!pidum distributed 111 \\Ider 

areas of south em Ethiopia Assefa (200~) found in "sella Amb~mm1J1a \'w'iegl1IUI1l \\as the 

most spread tick. species. and Amblyommu cohaerells \\as the fourth abundant species: ill 

spite of this it is the second abundam Amblyomma species, But ~mhlyommll l'lITleglllllm 

and A lepidum arc the most wide spread species at the genus in nonhern part of tht! 

coulHry (>' 13mo. 1988: .-\bcra. 1989~ Ylima el al .. 1995. :-'iesfin. 1996: Sinsha\\ . .:! OOO and 
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Se~oum. 2001 J. bUI . Imhlwmma g~lImlU and ImMllmwhl pdwerem also rCl:l)rdcd in 

:\eh.~mL~. and De Castro {19"1..1 ) 111 \\estern 1:·.thioplJ Imfllrommu \'Orl&:gollJlIl ~lIld 

Amhiynmm(/ l"Ohdt:rCI1\ are \\idd~ dislrihult:d in \\t''''L~m Lthillpia But accorJmf to 

GetiJchc\\ t .2()II-l) ~lnd ReIJ~ I ::!(I(J--t) nhscn ations in Jlmma area and around :-'Ii/an-I di:n 

decrc-3slllg order (Berhane . .2ilO-J). Imh~\"ammtl \'arh'X(lwm and lmhiyummu Xl!mm<1 i~ the 

most wiJel~ spread speL'lc" \)f.-lmh~\HmmU in eastern Lthll'pi<1 L\sr,H. 19 7: Hatsur 1491.. 

amI Bali:- (1 ~)7-l1 the pre..;cnct." of .111 the four specic~ Hl I:cntral part l)r the Clmntr~ art:' 

kno\\o \\lth 4tmhhomma "artcg!1I111ll and Imblyo11Jm,1 l 'O;Wt'fc..'fl\ mure spread than the 

others 1 he SPCCIt.:S of Amh1.\(tfmlId In decreasing order 01 abunJ.:mce In central Lthil1Piil 1'<; 

.,lmhh'(l/1l11lt1 "C.trlQ!clIUI1I. ,-lmh1.\ummu c.'(}haere1l.\, tlmhl.\(unn1o lepltium ami Amh(\(UlllUlI 

i!tWlmll (:-'h::konnt.:n iN (II. ~O()I). From them Amhl),omf1la gL'l1Jnw IS mure common in east 

and nonh Sht:"a. and A far recion (~torel. 1980: Pt:l!ram pi al.. 1981 and :Vkkonn~n el uJ.. - -
:!OOI J. Amhlyvnmlll wiriegafl1l11 "Tropical bom tid," (Wellcome. 1976_ I lowell el eli , 197 

and Walker d (II. 2003 I. occur in all agro-c:!cologu:al zones. but in \i:1r~ iog Ie, el of 

abundance. \\ hich art.' more pre\,;:lIent 111 higher good ramfall areas (~lorel. 1')80; Pt.'gram i!1 

ul .• I ')81 and de Castro. 19C)-ll. It predomin<ttes m forest and ,-,-'ooded gr3Sslands lPegram el 

vI.. 1981 J. Amhhnmmu ~emma. "Gem-like bonl tick" ,Susnn. 1998). recorded from area:; 

ranging from tempt.!ratl.! or highland. through steppe to desen 111<1101) in eastem and 
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southern Ethiopia t Pegram d al.. 1981. de Castro. 1 q9~ and \\'alker 1.'[ (/1.. ::!OOJ). It is 

c\ei.lrl~ associated \\nh Jr~ t~pes of \egetation or ~cll1l-arid rangelands (~lorcl. 1<)80 and 

Pegram t.'l al,. 1()81), Imh(lOmnw lepidum. "East \fm:an bam tick"(Wcllcome. Jtr'6 and 

Susan. 1(98), most c0mmonl~ inhabits arid habitats \\ nh 250- -50mm rainfall and in open 

bushed shrub or \\tlodeJ grassland (de Castro. Ii.N-l and \\ 'alker el 01. ::!OO)l, Its 

JlstribUllon~ o\crlap \\Ith Imhlyomma gemma and that of .lmh(\'oml1w \'{/riegallllll. The 

species IS common but not particularl~ abundant {\ iNd. 19801. r1mhl.lOmnllJ coJwerem. 

'East .\Irican Buffalo Bont tick" (l-ioogstraal. IQ56llibtrlbutlon believed to be a::;~ocJatcd 

to "ild hOSb. partlcularl~ \fncan buffalo. 5t)nn:ru\ Cailer It lS hardl) abundant at IO\\ef 

altllude am! rClinfall (\Iord 1980 and de Castro. 199-l Pegml11 el al. (19811 and Jt: Castro 

(IQ9~) found that it I~ the most abundant in the \\estern part uf£-thiupia. It seem" to "ub"ist 

normall~ on cattk \\ht.'rc the initial has! di::;appeareJ (\lore!. 19 '0), 

l3 00 llhilu ~ T\\o spt:cles of this genus arc Kncmn ill e,i::>i In 1·.lhIOPli1. \\hlch Il1r.:1uJe 

Boop/ilill" decolorarm and Boophi/us alUm/allis Boophillis anmda[lls. "Texas fc\er tick" 

(\\ 'e\lcome. 1976t IS known to present in Gambiella region (Pegram I![ al. 1981. lIaik. 

1987and de Castro. 19941. The stud\ done b\ Bergeon and Balis (1974). ~Iorel (1980). 

PeQIam ef af. (1981). ~aser (1985) and G ~Iichael 11993) in 1I'0Ia,"a. Abdo (1986) in - . 

Gamo-gofa. Asrat (198 - ) and Hatsur (1991) in Harrarge. Haile (198~) in lliubabor. 

\lekuria (1987) in Xekcmte. Biru (1988) in southern Sidamo. Gardie (1988) In Bale. \Iamo 

(1988) in Gondar. Abera (1989) in Bahir· Dar. de Camo (!994). Tadesse 11994) In Dire· 

Dawa. Yilma el al.(1995) and Sevoum (2001) in \\'0110, Bekele (1996) in eaSlem zone of 

Ethiopia. \1esfin (996) in Tigray. Solomon el (II. (1998) in Did~1uyura. Sinsha\\ (2000) in 
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Metl.!kd Ranch. \1cJ...onncn er ul. (20011 III cC!lIr31 l:tlllopia. Rcgassa r~nol) in Borana. 

BcJ...de (~002l III Al"maya. Assefa (200-1-) in \sc1la. I3day (,~Ol)-I-) In and around )' l izan­

feferi. l3erhanc c:!on.q in A \\ assa and Gcl"u.:he\\ (~OO-l-) In Jil1111l3 indicated Ihat B 

decvlorarm " I"Ih,~ Blu~ tick" f\Vellcome. 1976: 'h .. mdl et aI , 1978 and \\alker el ul .. 

1003), because of Ihe colour of engorged female. is the most abundant amI \\ idespread tick 

species throughout tht' count ry . It pn::dOJlllllah.::::. in broad-lea\ cd and Cl'llll"erllUs forest. but 

absent from drier areas (Pegram er af.. 1981 and de Castro. 19QJ). 

Hya lomm a. l :p to no\\ about eight specie.;, of Ilyalomma that afTect cattle are identified. 

\\ hich includes I fl 'tlfnmmll mllrghwrum nl/ipes f f\ ~r/omnlti drolllet/(ini. Hyalomma 

fUnc(l/um, I~\'(dumma marginarllm mar?,lIIarllm rflLllommli Ullptdo{um , ffvalo11lma 

(IIwwlic.:llt1/ l'xClInlflll1l Hyalomma (IIICltolitlllll tll1Utolkll f11 ana ffwr/omm(/ ,llhf/1armafUm 

H.wlomma clromcdani . "The camel hyalommu" (\\ dlcome. 1 Q-'6 and \\ alkl!r d £II.. 2003) 

is the most adaph:d to conditions of drought or :::.emi-Jcsened areas. Its natural distribution 

coincides \\ith that ot nomadic pastorali:::.ls and their camels (\Iorcl. 1980 anJ Pegram el 

al .. 19811. ·\ltitudc is not a limiting ractor as long as host animal population 3ml favourable 

conditions exist (.\-lorel. 1980 and de Castro. 199-\). It is maml~ recorded from central 

(Morel. 1980 and Nlckonnen el al .. 2001). northern (:"Iorcl. 1980 and Yilma 'I al .. 1995). 

eastern (Asrat. 1987: Hatsur. 1991; Tadesse. 199-1-: l3ekele, 1996; Bekele. 200~ and Walker 

et al .. 2003) and southern (Bi ru. 1988 and Gardie. 1988) Ethiopia, 

Hyalomma marginculIIlI rujlpes. "The hairy HJalonllll(/ or The coarse-legged Hyalomma" 

(Walker er af.. ::!OOJ) Jistribution is re\a t i\'el~ continuous and regular that is throughoUl the 
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COUlllr) lP~gram (..'{ "I.. 199 .. n. mort.' 111 hunllJ arCil~_ lx~cau ... t;: or (he.: \crophliic 

characteri!"!!c", III the s.pecies. II tinds it .... nlllh1pt'S III flpt:n or \ ... r~ t1plm \eg~tal f~'rmal1ons. 

on heigh ts r;ltht.'r tilJI1 lo\dand. Blil It IS n.:corded from dest:n to ram fo rest arl!as 01 the 

COll ntl") (Bl'rgc-on ilOd Balis. 197-1: More\. Iq}W: Pl.:'gram /!I til. 1981. 'l'aser. 1<)85: Abdo. 

1986: Asral. Ir)S7. lIaile. 1987. \le)..; un3. l<J:;n. Blru. 1988. (idrJIl·. IC)81t Aha .... IC) 9: 

1I.1I:>ur. 19'1 lk (J'ilro. 199 .. L Tades:-it:. 19l) .. L Yilma l'l al.. 1l)C}:'. Hl."J...de. 19<)(,; ~Ic::.nn. 

IQC)6: Sllll..~lllon d aL 1998: Sinsha\\ . :!O(l(l \kkollncn (!/ Ltl.. 2001. Scyoum. 1001. 

R~gassa. 2001 anll -\ssef~1. 200-+). 

H,alommu (rIllle alUm • .. lhe shin~ or t\ trlc;1n II ~ ah)J1lma" (\\ c'1 '("Ille. 1976 and Walker t'f 

al.. 2003) '" .JJ;lplcd to dI: habi ta ts and is ..:ommllnl..'~t In dese rt. :'l~rpt:' and sa\'annah 

climatic rc..:L!.lon. hut also recorded from hl!!hJ~mJ Id~ (i.blf"\. \lNj tmJ \\ <.Ilker I!I ,,[ 20D)) - -

It I~ recorJco trtlm diffe rent ~cological /llnc"t of Ihe ('nuntr~ b~ \3f1llllS iO\esllgalor~ III 

JilTert'nt pCflnd ll\ume (l3ergeon and BJh~. IlJ7-l, \b lrd. 1980. Pcgram l" til.. IlJR 1: Abdo. 

1986: Asral. 19X7. [llrll. 1988: Mamo. 19X8. IId"Ur. 1991. )!lma elul .. 1995. \Ie,lin. 

1946; olul11on l" tiL 1998: \ lekonncn (.( ctf .• 200 I. Regas:; 'I . .:!OOl. ~\!youm, 200 I and 

A..:;sefa.200·n 

H.wlommll tllUllUlicum I!xc:cl\'lIll1m· s. "The :-,mall Hyalomma' (\\'dlcom~. 1(76) most 

specimens art' col1t::c ted from camels (Mort'1. 1980: Pegram el d .. 1981. Gardic. 1988 and 

Yilma el ul. 19951. Its habitat corresponds 10 lht' Som .. li xerophY1ic and sub-dcsertic 

:,tcppes (~ lord. 1980 and \\ 'alker el al .. 200~l . 
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Irwlvmlllll III/pclnfll'" Clt.'curs. maml~ 111 Sh."rrt.' nnd d~"t'n dIOUllt!. Jnd It-. distribution is 

SOmC\\hiU mort! t.~\.tcnsl\t..· than those of llthC:f \('rf1phillt.: ... pt.'"\:ie~ Pi" H~Jh)l11l1la (\ Iore!. 

11.)80: Pl'g.mm ct al .. 'lSI. \srat. 198-. 13m!. 19SR.13d,dC'. 1996: SCY(lUIl1. 2001. Bek..:I\!. 

2002 and Walker d ,(( ,200) 1. 

ererlSl t!l'L'rtH RJllpluphu/m hergeom. Rlllpul..'l'halm /'I"t1t:fnwfII.\ RJuplupllttlm sim/ls. 

RhIPlC('p/wlu\ rril\"lH ,IIlJ RluPlr.:f!phulm flllh'hl'llm (Jth~r ... species that .m.' r~lrd) obsen cd 

lfl ':-tome: .Ireas uftht.' l.'unlr~ IIlciudes Rhiph·t:phulu.\ llOw/al,n In Bait.'. 'I..'kt.'mtc. KeOa and 

lIIuhnhm ([krgcol1 .m..l Bah,. 197..+: PegrJm l't al 19R1. lIaile. 19N"'1 \kkuria. 1987: 

Clardlc. 1 C)88. de C a.-':fL\. 19lJ-l and \\ alker t:I al. ~(IO~ I . .md Rhip"'t:phtll 1\ mulw.wllIl" in 

Bl1r.ma (Bergenn and Hi.llh. 19--1-: Regassa. 20(11 and \\ aH,~r c:F 1(/. 2110 ~ I. In \\I.'Ul'r \\..;'sh:rn 

dreas I..H thl! countT) I P:.:-grum l!1 al.. 19 1 and ut..: C~l"'lru. 1 'lY..! I Jnd in \r,,;sl 1\ 1M\:"!. 19S()). 

(Pegram el al.. 1l}81) \ 10f('1 ( 1<)80) and \!) oum I JOO 1 ) r~corJeJ Rhlpinphalw hUfIloro!t.\, 

Rhlpicepha/m dijjo,.d;. RJzipi('(!plltllu~ c:ompo\I/W anu RJII{J(u.p/wlw. dnfU1cl/l\ in Girana 

\"alle) of \\ 0110 i.md \\.)nheast areas, RlllpiceplwluJ ,lIffordi. Rhipicr.phuhn compOSillL'i and 

Rhipicepha/uj .senega/t:lIsis as cited b} de CastrO (199-l) recorded from \\t:s!cm Ethiopia by 

Pegram (1 Q7Q). The~ are mainl~ parasite of buffalo (,S)ncl..'rm L'aljer) and \\anhog 

lPhucoclJm.'rlL\ aetIIlupklls!. but \\ere found on cattle. \\hich prohabl~ mdicating the 

presence of these \\ild .u1I!nals in the an~a (lie Castro. 199~J. 
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\cl'(lrding to the observation of Bcrgl.!on and BalIs 11q-.. -t ). \lNcl ( 1980). Pegram et £II. 

(1 QS 1). :\(bcr (1985) and G \l!chae1 111 \\ 'o la~ lao Abdo 1 J (86) 11\ Gamo-gofa. Asra! (1987l 

and! lalsur (I (91) in I-I arra rge. Hailt.' (1988) 111 IllubabN. \It:l... urirl ( 1987) in :-.Jekemte. 81rll 

( 1 C)S8) in ''il'uthern Sidamo. r.lamo ( 1988 ) in Gondar. de C ,]St ro 1 I 99-t. } in Western Flhiopm. 

Tadesst' (199J) III Dirl!-Da\\a. Yilm3 e( 0/ (1995) and ~c~(lum (200 1) in Wollo. Bd,eie 

IIQC)6) in Eastern Ethiopia. ~'desiin (19C)(») in ligra~. 'mshi.l\\ ,::~OOO) in ~Ictekel Ranch. 

\:-...;efn I ::!OO-t.) III .~\sella. Bt.'rhane \ ~oo-t J III -\ wassa an.:.1 and (,etachew (200-t.) III J 1I11l11a 

RJlIpicqllw/w l'\'er!si evertsl. "Red-kg.ged tick" (\\ ellnmlc. 1976: Howell t'l 01 .. I ()78. 

Dkcllo-Oncn e/ al., 1999.1 and \\'alker c!t al .. 2003). i~ the must \\ idespread $pecle ... 01 

RllIpICl'plwlus. I his species hi the fifth pre\'alcllI in \\;'dSSi.l ,lrea (Berhane. :!OO-t). It is 

mosll~ as:sociatt:d \\ ith r.la:iai !)tepp~. thickt.'t and bambo(l \." ilotiC :ia\annah (~I ord. 1980: 

Pegram d til.. 1981: de Castro. 199-t. and \\'alkcr et 01.. ~OI)3) . 

Rlflpir.."cplllllw plilchellu.L "Zd-,ra tid." I \\ d\come. IY-"; ()kdh~-Ollen it! af .. 1999.:1 and 

\\ alker eI af .. .2003). is distributed \\idcl~ in tht: north e<btern \Iore\. 1980: Pegram t:( lit .. 

1 <}81. Yilma I!/ (I/.. 1995: j\ ksfin. 1996~ Seyoum . .2UO I and \\ alkcr e( (I/.. 2003). eaSlern 

(8crgt:on and Balis. 1974: ~torel. 1980: Pegram lit £11 .. 1981. Asrat. 1987: Hatsur, 1991: 

Tadcsst.'. 199-t.: Bekele. 1996 and Walker el al.. 2003) and southern (Bergeon and Balis. 

1974: Morel, 1980: Pegram el al .. 1981: i'aser. 1985.-\bdo. 1986: Biru, 1988. Gardie, 

1988: G :-'Iichael. 1993; Solomon e! (II.. 1998 and Regas:ia. 2001) part of the country. 11 is 

of len abundant on callie in the Rift Valle~ and east\\ard:. inhabiling dry. semi-arid and bush 

land (Pegram e! ill.. 1981 and Walker el al .. 2003). Al.:cording to Pegram el of. (1981) 

se"\cral caule in Borana \\ere parasitized by more than one hundred RhIpIcephalus 



fJlIlchelf/l\. \duch is an nppro:\imatt: count In situ_ Bt:r1l.lnc (~OO-ll r~rorted thm It is the 

third most ahunoanllic\.. specie, 111 :\\\a~~a area 

RllIfJlcephalll~ SWillS . ··Glossy tick'· (1 Io \\'ell ef 01.. 19-R. Ohdlo-Oncll ef (/1.. 1999a and 

Walkcr l"f al.. 2003). found in southern dkrgeon and Balls. 197 -1-: ~In rd. 1980: Pegram ef 

al.. 1981. ..... ascr. 1985: :\bdo. 1986: BinI. 1988. GcUjIC. l·jI:iS. (J \\ichacl. 1993 and 

Solomon cf (II .. 1998). northern (Bcrgc(l n and Balis. 197-1: -'lore!. 1980: Pegram ef al .. 

198 1: ~1i.lmo. 1988: Yilma 1:1 al.. 1995: \!estin. 1996 and ~lnshJ\\. 20(0). eastern (Bergeon 

and Balls. 197-1. \Iorel. 1980: Pegram ('I 01..1981. ASrJl. 198- Jnd l3ekde. 1996). western 

(Pegram el (/1.. 1981: [l.kJ..;uria. 198'" and lI aile. 1988 and central (Bergeon and Balis. 

197-1. \IClrI.·I.1980: Pegram el al .1981 and \kkonnent'i.lI. ~I 1) i-.thiopia. 
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.1 . \1 \ r F RIAL AND \I ET II OD, 

3.1 " Iu th area 

fr':,-"t: J=fo-t:co!ogica! I:(lnt.!~. 5ho\\ n In hgurl.'1. \\~rt.': chlht.':11 In r~rr~s~nt th~ din-erenl agro­

el.. ~h'~ll..~1 l.t1ncs in \\\.Ib~ld t\\\l!a:u /(""111(' \gril: ul1u:-,;.1I lkpJnmt..'IlI. ~003) \\-013.\"la 

hlnl: \"!oc,:lIed in Southern 'auun \Jatlon<liillt.':S Pl!opk Rt.':gl(lIlJI "t.ltt' : al 6--'°_7.2° ~- and 

:;- j ;8.2' F (\\'ola)13 L.llllt.': i-In.1nct.! !.conumlc DI!\dl.pment IkpJrtmt.':llt. 2003). It hasa 

1~\1..t1 hmJ area of -US.370 heCt.lf('S. Oul of \\h lCh 51 - 0 b culti'3teu land. 6A°(' IS 

~Ultl\ d\'l!...:. 11 9°·(1 is grazing land and ~ no,o is olhc r~ lh.' ..tlt ll uJc l)f the area ranges from 

1 ~\lfl .. 24501ll aboy\:! sea I~\ d (\\ nla~ ta /.0111.' ·\gncultur JI lkpJnmt'nl. 2003). Tht.': lotal 

hllma.n rllpuialions \!SlIm3teJ to he" 1..59~ .617 a .. proje~kJ t'wm 1l}9~ cenSlis. fhe a\ t'r.lge 

..:ruJt: r"puialion den::;ilY 01 Ihe !on~ I" ,-l~ pt.:rson "m 1'- .... \ 20/J~ and \\ ola: tJ !(\nt' 

rm.m..:t: Enlflomic" Dc,"clopOlCm D!.'rartn1!.'nt. ~O(!~ Ii]" IniJlIl occupation of rural 

popular","," I';; mixed farming pr.1CtlCe ,\ hl!rd;'l) crop JIlU IiH·~tllck arc managed hand-Ill ­

h:md toge ther. The Ih estock poPlIlation~ that arc found in \\ l)iaY13 /.011(' include cattle. 

::.hct.:p. goats. horses. mult:. donkey dnd poultry ICS.\. ~O{n. Wolayta /.OI1t: Agncultural 

Department. 2003). The cattle population is estimated tl' bt: 65 '.886 of ,vhich about 3.825 

I~ Holstein cross. fhli! cattle population in \\ '(18) ta a..:counts fo r 7 -l6°;o of Ihe S:--J RPS 

k11al caule population (CSA. 2003). rhe maximum dnd mmimum land holdings per 

h(lusehold are 0.5 and 0.1:!5 hectare respecli\d) (\\ 01<1y1a LI..\ne Finance and Economic 

Dt'\dopmcnt Depanmcm. 2003). The area is characterized b) bimodal ramfall.long ram: 
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r~nud {June to mid of (khlPt..'r) and shan rain~ pt..'t .! (\larch and ,\pn!). '\~tllrJ.mg 10 

t \(). \GAL (2003) th~ midland and highland drl';J.:- .. \\ ola~la is characlcri/t:d h) t\UI 

~r 1\\1ng periods pt..'r )t!ar. bUl the ")\\Iand areas CharJd.:n/l.·J by smgle gro\\ing peril\d pa 

• Dalbo-\\ 'ogank (ilighlanJl- Which is grt..'~H': ~ than ~-W3 meIer abO\~ sea 1~\t!1. 

found on Damota \Iountam. and locah;J br.:f t\ CL'!l h 53' ~2.c)" to 6 ' 55' -152' " 

latitude and 37' -IX' 0, , .. to 37" -+9' 06.2" Ipn~illldt! (~h!asured u::,mg. (,1'.' ). 

Predominant ·,egctalLon is .... ucal~ plUS tn:t' nJlural grasse::, and tuft of grJ.:;,:;cs 

Fanners in the area CllmmtJnl~ rruduc~ cn ' r ~ 1 1~t..' \\heat. barely. berm. ('nscI and 

root crops 

• Kokatie (~ 1!dl and)- lois study sitt' is 208:;·2: I! meters nhme sea le\!!!. imJ located 

bet\\cen 6° 52' 01.9" 10 6 5~' -I~.6 ' :'\ lalItU-!': Jnd :; ... 11 -iT 06.9" to]' ..JS' 55.3" I~ 

longitude. The ar('a IS \\ jlh cucaly ptus tree. nJtural gras:scs and tufts of grasses lhe 

predominam \egc:t3t10n The- common cn\p:io co l' th~ J:-e<.1 are \\ heat. barely. ensel. 

maize- and root crops. 
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• Somble rLO\\lJnlil-1t IS In are;! ',I,lth 13-1.- -1-195 meters abO\e sea h:!\el. J.nd found 

between _1) S' 12..l to -'I 9' 13 5 '\ btltude Jnd T'" 3..l 56..! to::'-;' 36 OS' E 

\ongl[uc.e The .1fe.:l IS \\e[ lo\ .. l..tnd fhe JonunJnt vegetJ[Jons Of the: .:lIeJ Include 

shrub. l!uc:.ll~ ptus m.'e. n:.llural gr J:'!SI.!S J.nd some tufts of grasses. The m.JJor crops of 

[hI! .Irea mc1udt: m;'1.11e. en .. et. COircc teif. ginger .:lod roO! crops. 

3,1 Sludy po pula tion 

The carth:- population IS cstlmJted to I:-l' 65:\.8~6 of \,hleh about 3.8"25 IS Holste:n crosses 

150r ('). The CJltJe popuLmon In \\Ol.l;~ .. ac..:ounts for 7 46C1c of the S,\:--:RPS 1<)[JI ":Jltle 

ropu!utlon CS.-\ 2003 fhe ·.:.tttle p' pUlJthJll tn Woi:1ytJ. especI.1I1; In rurJ.l ;l[eas. 

depends on n'l(urJi grasses .tnJ cr. 'p reS;.lileS. J,nti kept In tradt!lon •. tI hack yard m.!nJ.gement 

system ICSA. 20031. The 101.11 gI":lltng ...:Ie~ IS dboUi 11.9% of the toul tanLi \Ios! Of the 

ammJls 19-1. ..! '!C are indigenous breed Jill! only O.bi'( of tht!m are Holsktn crosse':> ':;;0'1-

3.3 Study anim31s 

SI'Ueen indigenous cauJe breed selecl~d by systematic random samplmg technique from 

each agro-ecologlcal zones of the sLUdy .rre:lS. and SImilarly sIxteen Holstein cross (50(7,,) 

crossbreed selected from nudland fo r [his study. These ammals \\ere nOI tre::ned \\!lh J.ny 

Jcancld~s dunng the study penods of tJd burden countmg. 
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One hundreJ Ihtrl~ t:lght ~.:tt1t: \\ere ~dec.:tt:d b~ ')~~[t:mJu~ r..lnuom sampling te~hl11qu(! for 

[lck.:> ~ollel:noll :lnd Idt:nuficJtlon from ~Ighl hJ.lt-booy r~';;IUn!) ot cattle HI!i.!d. Dr.:\\ iJp. 

Bnsket. Belly Jnd bal"l-... I ddt:r or Scrotum. AnogemLal. L~g and T J il dunng v • .:1 penoJ. 

'ilmlbr --;Jmple -siNs or ~.JHlt: were used for "Imllar purpOSI. Junng dr} penod The- pldonal 

n:rresematH1n 01 the hnJ~ rcglOns used for lid.: sJfllplmg "hll',\ non Annt.!'( .... 

3.-4 Slud.\ d es ig n 

Thl! srud~ ut!slgn CllnSI~h '1 longJluJlOaJ study to .u;sess the lwnthJy total tIC ~ bunkn In .111 

tht! three JgT0-ecoll1gJCJI /llne.s on -;elr.:cleu cattle The other pan 0;' tht: stud)- ucslg.n \\ <..IS 

~ross-.se~tlonjl '>IUUY \\ hl .. h IS to .t.SSt:ss Ihl! Jdult tick presem 10 !.he .rre:.! dunng \\ el . .!OJ dry 

pcnods 

3.5 Slud~ ~ I I!Lhod() l C)g~ 

Adult ncl-...\i collecuon fLlr Identltic:.!tlOn ..md [O[o.1J tick burJen ~ountlng \\cre pt!rtllmlt!d on 

hJ.lf-body regtons oi caltk 

Tick collecti o n and idcntilic3tion 

Adult tlck.s \\erc collt!cted from half·bod)-- reg.Ions of catue from the thrct: ..tgfo-ecologtcal 

zone dunng wet Jnd d.r: periods IOta universal samplt: bottle COnlJlnmg 70~ I!lhanol 

IOkello-Oncn el al. 1999J J.nd Walker ttl af .. 2003). The half-body reglOns used for 

.:ollecuons wl:!rc he~lI.J. dewlap. bnsket. belly and back, udderl sc rotum. AnogenttJI rr.:g1On. 
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from thl:': ho:;! skJn \"hl!:;! r":I..l.1!111 " :helr good condition for !Li~ntlhcJtlon uSing good qUJ.lll~ 

sled tor..::ers The ~ol!!.!;;tt!J JL!U!' lJ,;ks from eJch body rc';'un':i \~!.!r!.! kl;!pt separately tor 

Idt!lHtt!':J.[Jon In separJ.tl;! '<Impk n~.mles Then ticks t.:ike:, ~o Soddo Zonal \etennJ.f~ 

200:; I. 

ri ck burden counting 

In eJ.(h of the threl;! J.gro-I;!c"lng!u_ zones half-body tot,J,] II...:!>. bun.i1!1l of above ml;!ntlOnl;!d 

bl1dy region::; ot snteen IIldlg..:nou-; (Jtlle counted monthl~ rrom August 20()...l to ~L1f(;.h 

.200:'1. 'or eight months Dunl:; t~l! ~ame study penod In [he ;ll1dland tOtJ.1 tick burden (\1 

:.tud~ J.mmJ.1 \>,.:as counted monthl~ by dlvldlllg the ammal body mto he:.td. de\\ !:.tp. ~nsk..:t. 

belly and b;.]ck. udderl ':il.:rotum. A:-lOgemtal region. leg Jnd ~Jd (\Iodlfied from K.lIscr t!f 

al.. 1982: Drever er al 199' an~ Okello-Onen. 1999i1
). To find Jm InlffiJ,!Ure of.unfed .tdult . . 

ticks the animals' hairs part!.!.:! s~S[emallCJIl) uSing forcl!ps JS descnbed Kaiser t;!f al 

(1991). de C JSIrO \ 199J I "nd mello·Onen ( 1999'). 
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3.6 S:lnlpline :lI1d "a mple s iJ;(.' 

rh~ stud) keb~h:"i' \\ere selec ted b) purposl\e ~i.lmpling tC\,-hlllqlll.' BUI Ih~ study cattle. 

sixteen mdigenou .. bn:~Js from each agro-c.:co!\1gl..:al lone sampled ~~ "': ... tcmalic random 

-;ampling tl."Chmqlh,: . ~md addi tionall) I-I l)lstcm CH1S"i hrt!ccb m slmll'lr \\<1:-- .. ampled from 

und dr~ period ....... ~Hth.· 'idected from t,'ach stud: sues b) ~ystt.!mutlc rJ.ndom sampli ng 

technique uurmg ~;.H.h period. The sample '\I/C \\.b Jl.'termmd u~lI1g tht.' Illfmula ghen b: 

of ~Igniiicanc\'" 

rheretbre. from each agro·ccological zone 138 cattle sampled b~ systematic random sampling 

technique Then adult ticks \\ere collected from half-body regions of eIght Jdl't'rent body parts 

of cattle Junng \\el periods. Also d uring d r} pe riod 13 catll l.' sampled b: similar sampling 

4 1 



I~ •. :hmqu~ The caul..:.: p~\rULJUlm ot Dalbo-Wog;}nH! KI)J....1II~ In.: Bombll! '·\en: I-f>.!.. ~6[- and 

~tHl) r~spect1\el> Hen!.::.:: 11!!!1r samphng frao...:uons found h bl! I 13, 1 I~ Jnd I IS. [hen the 

rJnJom number 10 :,1!!t:UI!J ILir ..:omemen..:es in (h~ :hree scud:. mt!s E\'~r:- It:'nth ..lmmaJ \\.JS 

(Jk..:n \\ hen the~ \\cr~ 01.1\ ngo tor \\ Jlenng or all a\\. el.! f",r grazmg Afte r that ",1I1ult hndid uc .­

\\!'fC ..:olJcc!eli lrom ~:gh' 1.1lt·hod~ reglOns 01 Ihe Jl11m.ti hL'':±~ . rHO sepJTJtt! ~,jmp!e bottle All 

the ..:ollccted i.Idult tH.:k \\erc ,Jenufied to :.peCH!S [e\d lb1n:; s!l!rt!omlt.:roscopt:..i1 "i('lUUO Zonal 

\ c!.:.,n;,tr~ Laborator ,\ :!t., ,nc \\ eek ot (he collt!ctlOn 

3. - Data :111:11) s i~ 

-\th'::' emr: 01 the ~ollcd~d d;lU IfllO [he. 'vllcrosort E..\...:el !'hecl. !l ,\.h ,,;u'T,m.mb.!d b} 

Jt!s..:nr'l\e S[.lll~tl.; I;!\.: me ... " J.nJ p..:.:rcemJge. Jnd then Jl~r:J.~eJ b~ gr:.tph~ ..inJ !..ihlc Betore 

JllIlg !I~.lu'i>u~L!l .iOal~'b l.1:··hlxl~ regIons lot.ll tIck. , 'unb ·.\~r~ !r;.l1l:i.for.:-:eJ n iL' :Llgmthmlc 

toml to have lug-m.mnJ.J JI~lnbuuon. AnalysIs 01 '"manct:. I-Tc.;,1, X: .md JUJuSlcd Unl\;JTJ J.lc­

JPproach oi repealed ml!J.surc- LlI an.tlysis of VarIanct! were uSl!d to tc.!st the iCJ:otlnOlJ <lnd agro­

ecologlc;!J dIfferences 01 'ipecll~ s Idenufied. Jnt! me burden dlffer~nce In i.lgIo-ecologlc;.rJ zones. 

bel\\cen seasons and hreeds respectively. For these J.n;.r!yses ~l!crosoft E:\('el .rnl! SPSS II .5 

! SPSS Inc_. 198Q·:!OO~ LEAD TechnologIes were used 

3.8 ~teleo rologica l duta 

\tomh!~ \\e::nher dJU for Apnl 2(){)J. to ~Iarch 2005 were ret:el\,ed trom Areb Agnculturi11 

Research Insmu[1;! for Bolosso-Sone. Bomblt! and from i\").ISA for SlJddo·Zuna. Kokauc. 



aH'rag~ Jnnual hun1l!jit~ l,f Soddo and .-\rel...i.l \\~rc 63 J lloJ o anJ (,0.9:;% respecti \"el~ Thl." 

JnnuJI mean I1\J"\lmum and minimum tcmrer..ttur~ ()r '-;odJn ;lnJ .\rl,.'I...a \'-ere 25.3 ''( dnd 

26.:59"( and lJ.5~"C and lSA7'C respectl\d~ One ~car rt:~oros \pnl 200-l - \larch 200.:'1 

of mean mlllHhl~ oat .. \ l)f rainfall in mm. hunl1J]{~ 111 O. m.1Xllllm1". anLi mini mum temperature: 

in £1( ;It "'tlLldli :-'ktcorological t;talion and \reJ...a \ gw.:ultural Resea rch Institute. which 

in(luJt:~ thl." .. tlld~ pt:rinJ .... \\3S shO\\11 on (able 1 Ihe lllt.'tel)r{lln~lc..t1 data from these 1\\(1 

::;IJtions \\ere used fM the midland and 11m land ~tuJ~ ~lIes. r,ecilu ... t.' the area is relati\ d~ 

honwgent.'oll" and ... ueh data \\ere not a\ailabk Oil lht' "pm (l( "Ill.· ... 
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1 ;lhll.: 1 I\kh':O r(lln j..: lca l d;ll,l rnr l hl.' \l.'dl /\p111 ' 00.1 10 \1.lIeli ' 00 " 

[)ill<1 I) pI..: Sill..:S i\PI Mil) .1 un .1111 t\ lIg Sl..: p O ct NO\ I ) .. :l' .I ,111 h :b 1\1 :11' 
- -

J<ainl;1I1 Soddo 277.8 105.7 Icn.l I S5.:! I 'Wl 61.4 <)1 0 19 :! :!7.7 H ,:! H 5 . " I) 

t\ rcka 211 I 101>.7 111>.1 1·1<)1, I 1<) ) 44.4 15 (, "H),O 2S 1 1 ) 4 ~ 17(,(1 

Ilulliidity Soddo 75.0 733 no 76 7 no 751 ) 9 1 57 0 S~.O 471 ·1<)0 .1(, II 

in % i\ rda 71.2 7"2.'2 7 1.2 74.!, 7() 9 7.l ·1 56,9 ..j() S ..jH 1 ·1 S (I 19 , ')'\ 1 

Max . ICmpcnulirc Solido 2- 1 , - :!5. I :n.1 2'2.1 ~.' 7 '2.1 9 "" I :!6 5 '7 1 '7 (I '7.1 '1\ 'i 

A rl.'ka '26.S 26. 1 '2.1 I) :! ,1 'i >, 0 _. 1._ '2 ..j I ::!).·I 'Y7h " ') 9 'l)() l{), ') 'X I 

Min . It; lllpcrcuurc Soddo 15. 1 15. 1 14 .0 11. X 14 .·1 14 .0 1].1 1·1. ·1 1·1.(1 11 .1) I S.5 I(d) 

;\n;":1 I () 1 14 7 1·1.(, 1.1 ., I·' (, 1·L1 1·1 II I(d) I (, I I h '\ 17 , I (, I) 

SOlllCC NI\ IS;\ and t\rda ;\gII Cldllll,d Rl.' sc,lI l' h 111 " 1I 1Ilh': 



4. RESULT 

-1.1 Tick s pecies id entifi ed 

-t 1.1 Proportion and distribution significance of 11 .... ·1..; "rccies 

.\ total of 12.18:::! adult hodid ticks \\t;.·r~ collt'Ch.'J from half body regions of -t I ~ 

cattle that sampled from the three agro-cCOll)~ICal/oncs duri ng wet and dr~ periods_ 

Of these collected ticks 6.-460 were males and ~.-~~ \\CTC females. As a \\hole 111 

the study areas four adult J'\odid ticks gt,;n~ra and ele\cn species \\ ere idcntili~d in 

wet pe riod. and three adult Ixodid tick>.; genera .md nln~ species \\ ere Identified 

du ring dry period. During \\Cl period the gencra Identified were Amhlyol1lmll .. 

Boophilus. Rhipicephalw Jnd Nw/ommu. But In J~ paiod .- Imhlyomma. Boophilw 

and Rhipicephalus \\ere idcntilicd. rhe prorllrtl l 'n .. IJt tick genera identific:d from 

highland. midland and 10\\ land during \\~t anJ Jr~ pt:nod:;, \\ I!rt:' .sho\\ n on hgurc: ::: 
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Figure:::: Percentage!. orli ck genera identified dllnn~ \,ct and dry periods. 

hom highland. Dalbo-\\ oganie. 20-\6 and 16 1- adult j\:odid tick specie~ were 

collected frolll half-body regions of 138 cattle In \\ ct and dry periods respecti\cly 

Then ten tick species \ .... ere identified tram thi s collection (shown on Figure .') rhe 

most abundant tick species during \'vet period at Dalbo-Woganic is B dec% rallis 

(4692°0), and the least was Uh praeteXIafll' (Q 3c)°o) During dry penod B 

clecol()ralll.~ (73 35% ) \\as the most abundant tick spccie~. and Rh 11111h.'Clmue (0 25°0) 

\\as the least identified tick species 
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I'lgurc:" Tick species idcntili('u during wet and dr~ pl!riods at highland. Dalbo~ 
\\'oganie. 

The proportion and desc('nding order or each specics abundance can b~ obser\ ('0 from 

Figure 3. At Dalbo ~ \VogaJlIe the: proportion of A variegatwlI and A cohaerells \\ere high('r 

during wet. but that of B dec%raflls was maximum during dr~ period. These three species 

sho\\ highl) significant seasonal \"ariation at Dalbo~ \\'oganie (t=7.6371. P=O.OOOO: 

t=6.393 .. t P=O.OOOO and t= .. 3 5869. P=O.OOO-l respectiveJ)) .. \nalysis of the seasonal 

\ariation of the major SP(,CICS at highland sho\\n 0 11 Table::!. 
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Table 2. Seasonal variation of thc major tick specics ~t highland tcs tcd by two-sa mple t- I cst \\ ith cqual v,jrianc c~ 

Tiek Sid . !95°/0 Cnnf. 

spp. Season Mean ])(:vialioll SId. hrm [ - \aluc elf P ;> l I11ICr\al J S i g n iii C:lm;c 

!IV WeI 1 . 0~7 1.824 n.1 :!) 2 .-14 _1 - 1 n 1 

Dry 0.493 1.141 0.097 7.6371 174 0.0000 0.101 - 0.6~5 • •• 
AU \VCI I.7B3 2.739 o. :rn 122 - 2.2-1-1 

Dry 2 .09-1 1.030 () ]5 X -0 SI)(J~ 27-1 () 17()1) :,X-I - 2.(JI}-1 ,'\s 

Ae Wei 1,522 2.552 0. 2 17 1.092 - 1.951 

Dry 0. 101 0 .544 0.046 6.3934 174 0.0000 0.010 - 0. 193 ••• 
!lL Wei 0493 1.234 0 .105 0.2B5 - 0.700 

Dry 0.254 0.846 0.072 1.8777 274 0.0615 0.111 - 0.396 NS 

I3D W CI 6.957 3.5 1 S 0.299 (J.3G4 -7.5 -19 

llry 8.594 4.048 ( 1 4) ~l . .'i X()1) 27'1 (I.{IOO-I 79 11 - 9 27() • r 

RhE Wei 0.3 19 1.025 0 .OR7 11146 -0.491 

Dry 0.152 0.627 O.O5l 1 . 6~ ()5 274 0.1043 0.047 - 0.258 NS 

~ Equal varia nccs a SSllllH.;J 

(AV ! '·orteg"/III11. AG II .I!./.'IIIIIW , AC I ,,,IiIl~'I"II'. AI I 1."'1"11111. 131) /I decO/flIo/IH I{hl Rh ,'n'n" ,'\cr/I/. ,,~ i\nt '1!.!llllil:;1I1I 

.. . II ighly significant alld •• Slgrlllil:;l1l1 ) 



From midland, Kokatie, 2289 and 2136 adul l ixodid lick species collected from half-

body regions of J 38 callIe in wei and 138 cattle in dry periods Then eight ti ck species 

were Identified (shown on Figure 4). The most abundalll tick species du ring Wet penod 

al thIs study site was B. deco{or(J{IIS (47.53%), and the least was RIt gllilholll (1.05%) 

During dry period B dero{orlllUS (47.47%) was the most abundant lick species, ami 

Rh. IIIl1ltswJ/ae (0.38% ) was the Icaslldemified lick speCies. 
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Figure 4. Tick species identified during wet and dry period:; at midland, Kokatie. 



rh\.' pac\.'l1lagt.' of.1 ·tlrii!~arl/l1/ \\as higher dUring \\\.'t raiod than Jr) period. but for 

I ',ft'"mlll the \Ice- \;..'t:..1 \\as true (95 0 0 CI t~·lr me3n~ 1,11 - :; ·,nS and I Iq5 - 1 9~(' 

lor I mrU.'MlIIlIIl1 In \\d J.nJ dr~ periods. \\hi!':1 9111 - ~ F,O.~ and:; 801 - 5185 ftx I 

gl'/HlIIcI III \\et and dr~ rerJlld!i). The significance.' \It' ... t:asl'l1i.ll \ anallon of the lllal~1r lick 

~recles ill Kok:ll1e sll\l\\11 lm I"able 3. 

50 



I'ahlc~ , Seasonal \ 'ariatioll ofthi: major lick "'Pi:C Il':--;l1 IlIldland le..,h.:d h~ 1\\ O-s,Jlllpk IIl: s1 \\Itll i:qual \.lnanccs 

Sid . Std , 195% ConI'. 

rick spp. Season Iv1crll1 Ikvialioll I'rmr 1 - valLH': til' I' > II Interva l 1 Signifil.:ancc 

IIV \Vet 4.304 6.975 Oj 94 l 110-SAn 

I),) I 565 }.}O l 0.1 X7 -I 'N91 }74 00000 19':; - 1 93() , * * 

1\ ( i \\' c l :! ] () I :! (I l~ t) In I I) II) 1 hO _, 

DI) ~ _19 '\ -I I I 0 () -, 'i0 .'i 71n lJ, 1 II 00110 "1 XI) 1 .:; I X.:; * •• 

11(' \Vel 0.667 1.658 0.141 11..1 X S - 1J.')4 6 

Dry 0.9}X 1.890 0.161 - I.} I S9 274 0.223 9 0.6119 - 1.246 NS 

III. Wi,;1 0.3 77 1.062 0.11'111 11 . 1 'IX - 0.556 

Dr) 0.826 2.031 o 171 -2.30 1 S 274 0.0221 1J4X4 - 1.168 * • 
Ill) Wet 7.8 84 1.752 n.1 19 7::!':;1- X.5 16 

Dry 7.348 4.634 0 194 1.0566 274 0.2 '116 6.':; M::-X .12S NS 

l(hI' Wet 0.725 1.'\55 O. I 15 11.497 0.95 .1 

Dry 0. 1 <)(, 0.6l X 0. 11 \ 4 -I 1495 ::! 74 II 1111110 IIOXX 0.101 ~- .... 

- I'qual \ an:lIl r.:es a:--:--lI lll t.'d 

( /\ V I )'III/t'gallllll. A(; 1 gellllll(/, /\( J (lIhlt'ldll, \ 1 I IqJldli/ll, HI) /J d," II/filallll I{il l Nil ~')"Tf\l ,'1','1/1/ " I'\ lll ~ ) grufi ':,lUl 

• •• I h~! hl) ~ r !! rlill(;.r1\1 ,md • . '-,rl'lIrIiC.l1I1 ) 
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From 10\\ land. Somble. 1856 and 2238 adult IXodid tIck species collected rrom half-

body regio ns or 138 cattle in wet and dry peno<.is. Then eleven species or licks were 

Identified from I hIS C oJlection The III OSI abundant tIck species dUring weI penod a I 

Somble \\'as B. dec%ra titS (30.710;,o), and the least \\as Rh. muhsanllle (1.05°0) 

During dry period B. dec%rallls (.i5.·-l(1%) \\ as Ihe most abundant tick specIes. and 

Rh. glll/hOlii (0.72%) \\JS Ihe least ldcntdit:d lIck species. The other Identified lick 

species and their order or abundance 111 \\ ct Jnd dry periods can be obscrycd rrol11 

FIgure 5. 

50 - • 
~ • 

45 j • Wet. Dr: 
~ 

40 - ~ N 

ill cO 
M 

35 - ~ 

30 -

>< 0 r -) -

• 
• 

:I:l 
m 

00 
~ 

AV AG AC AL BD RhE RhM RhG RhPn H ... M 

T sd. s pee JeS 

Figure 5. Tick species identified during wct and dry periods rrom lowland. Bombie. 



thl! dry pem1J. v.hH.:h has st.llIstJCJII:. :-tlgml.mt V.1nJtion cP = O.()(X)IJ . .lI1d P = 0.0009) 

But for .-\. ~1·.·lWlrl Jlstnbulion th~ t'pr· ';111.:: t'\ true (P = 0.000: Thl.! J.TlnIY,\ls of 

Rh. pran/S \~.t~ ..:olll.!t.:tIo!J from this ~wJ~ ""~I.. vnJ~ Junng wet JXnoJ. ,,\ hlch .1t:cllunts 

for 0.2'2% of thl!". pt!nnJ t:ol!ecuon. SllmL.lrl~ II. III ruflpe1i. \\ hlch ace )unb J 9.+9- 01 

thIs lXnod t:olk-':l1~'n. \\:1-\ coHee ted dunng \' d pt::noJ only. 
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.-1. wmegulllIII. L gemmLi and ... j t 'ollllerel/\ 111(,311 tlistributions hine s l <'lIi"ticall~ significant 

\ariation both ..,t:asollall~ (I = 10 :: - 19. P "" O.OOO~ t = ~7 .75S3. P = 0 000 <md t = .. 4.3619. P 

= 0.000 rC$pccti\"t~I~ at C1 = 0.00:' and df =K!61 and agro-ecologlcall~ (F=-: 11.993. P 

0.000: ,. 2:! .33::!. P = 0.000 and I """ 13.183 .. P = 0.000 respecti,,;:l) <tt U -"O 0.05 and df '"" 21 

But there \\as no Sig111fic<.l1ll 111,-'<1n ~listributlOn \anation or.1 cOIWer!!ll\ helWCl'1l highland 

and nmlland (p 09 12.95% ("I O.6~O O.'.l9J for highland i.ll1J f).GIS 

midbnd). For Illl'un distribution \ ariation between the Ihre~ agro .. t.:ctllogies pain\\ '>t: 

comparison for the most comllwn lick species shown on Annex 1 1 he \\('1 penod 

proportion of ... \ \"llriegalum 20. '~% al highland. 25.9.5° '0 al miJlalll1 and 36.75°/!) at 

10\\ land ,'ere dc~n .. ased to .. 4.20°'0. 11U I ~o and 11.39% respecll\el~ in dr) period Though 

the wet period perccntagt: oLI gt'lI1l11a I~ .O~% at highland. 13.63% at midland and 17780 0 

at 10\\ land \\c:r~ incre"lseu to 17.8'" ' . .:!t).U3% and 35.1 '.:!% respecti' ('I~ during dr~ period 

rhere \\as an o'~ra ll B. dec%r.UlIs ml'Hn dl .:;tributioll yariation agro·ecologici.1ll: II 

S.7 .. G .. P = 0.000 at a:=; 0.05 and dt 2). but no SIgnificant \ar i'llion \\<1.') obscr .. ed bCI\\c:en 

highland and midland (p 0.610.45% CI 7.3 ..J ~ - 8.209 and 7.182 8.049 respt'cti,,;,l ~ I 

In a ll the three agro-ecological ZOOt'S as a \\hole B dec%ra/us mean distribution \\as 

significan tl y varied seasonally (t = ·5.3937. P = 0.000 al a = 0.05 and df = 8~6). This stud~ 

showed that the mean distribution ('If RI! evertsi f!l'erISi was agro-ecologically significantly 

varied statistically (F= 18 .0 18. P = 0.000 a l a = 0 .. 05 and dl' = 2). It s dis tribution \\as higher 

during wet period (95% CI 0 .. 504 - 0.743 at u = 0.05) than dr) period (950 0 CI 0.::!2:? 

0.386 at a = 0.051. Since suffic ient number of other species \\ere 110 1 collectecL it \\as 

impossible to perform stati stical analysis. Blil their percentagcJproportion of collec tion 
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nlnmg:h th~ slUd: .. nndu..:!~d on ! _:;~ :.:Juk IrolT' t!~.II,;h ;Jgro-t.'\':ok)g.l~JI Wilt! the rre\ :lienee 

ul Juult tH.:k SpCL:!t:s \\ere Jnj!:I.I':u .mu the rcsuh sho\\n on L.l.ble;::' rhc prevJlence 01 e~lch 

SrCt:lt.! .... \\ J!> dt!tcmllnCU bascd I)n thl! numner I" cJtlie mr'ester.i by thc rcspt.'dl1.t! :.reCIt.'~ 

The pre\alence ot [he !t:ast .::ommon tid.. spc ... II!S \\a5 3.t r.lIdlJnJ III \\-et IXm-J Rh 

prOt'(t'lr..UlfS 2.91', Jnd II " m. r/ljlpt f 6.5%: at 1\ \w\.tnd In \\ et rt:nud Rh prm',u I .lr-c Rh 

prat'/n/oms -t.3" .. md /1\ Ill, rulipr!J 5 Sf'.(- but III the- Jrl!J dunng J~ penoJ RJr 

prat'!e.tl£llll.\· J.6L·, The .1\CrJge number 01 the Jdults pt!r hJlt-h{)c.h rt.:glOns of ,-attic 

rangd -;~':.6 for R; •. rr'h:~'Ht1l!lS, 1)·(4 tar Rh r'rU-\"IU. anJ ~6·:' l"I lur 1/ , "L r; •. fip"s m 

\\ct Jml dry penod n:spc.::t:\'d: \\her. alllhe SIUt.::, .lf~as iak.:n wgether 

Tht: J\erJ.ge number of Jduh .\ I'llrlt!gtllllm per half bod: regIons r • .mgcs ),0-'-; .-; Jnu 2 . ..1 

..l.n dunng \1.et ,md Jr: pcnnJs respectively. SlmllJrI} Junng \\t!t pl.!nod :he .J\<!r...tgl! 

number af 3du1t~ rl!r half budy regIons was; A ~I!mma': 6-5.3. ,\ (.·u}wt!rc'n:, 2 ---1 ..-\ 

il!puiwII ~.+2 .. B Jr!coltJrall1,~ -t \--.9. Rh e. e-1t!r1.n 2 . .5-2.6. Rh mlth.~amLl'-' 1.5-1 - and 

Rh gullholJi :2.2-~ i'). Dunng dr:' penod the ranges \\ere' ..1 7·65. ~,J·5.:. 2.7-3.9. -1.~ 6. 

J l-~.-t. 2.0-2.7 and O-J.:1 for.4. gell/llla. A coh,urt!I!~',.4. lttpiJulJI, B. cit:coiort1tlls. Rit t' 

t!~'t!rtst. Rh 1II11luaJlltlt! .md Rh glllllwlII respe.cH ,ely 
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rahlc "'. Prl'\akncl: .Iss()CiallOll hCI\\Cen infestation r:lIl' dunng \\l!I and dr~ pl..!riods. ,111(\ agro-I..!cnlog~ (al u 0.05) 

t\grn -
I..!col(1g~ Sc:ison \ \ 1\( 1 \C '\1 1 HI) Rill 

'\ \ \ l fpoSIII\1..! I 77 ~ (1 ~ I 24 ' 11X ., 17 

. \\'el -t pcrcenldgl..! rl. ~ S ~II O ~. _I(l.(lu'll 17.0° 0 I .~.~ol.o. I I(J{)00 _~11Ili 
I ilghhllld No of posiu\'c :!S o~ 6 13 1 118 9 
(N ' 11fq f)n ~ pel .. cerllagc 20 ,° 0 ~ _14 .911

0 4 "~uo 9.4% .1 loon,o 6.5%1 
X' 16'106 0 511 ·14.771 1.777 I Nt' - }.7IS 

~ I' I- 0000'" 0.465 0.000' • 0.052 Nt' 0.099 
\in nf" pO,,1I1\ I..' II ~ X7 2X y, I_,X ,X 

RhM -l RhO 
IX 
... . 

13.0% , 
1 .-1°;(1 

IUOO 
0.000" 

IX 11 -
\\ CI pcrCCIlI'II.!1..' X) .S% 61 . ()(~o :!O.3% 15.9% 100% 27.5% 

;vlidl:uHI ' NoorpO~r'l\I..' ·r 6:! l)(l 41 29 118 1J 
(N I IX) J)r~ I pcr~ecll l agc 4-19% 69 (IOn I. J. 97(~1J 1.1.00,.-;-;- 100%, 9A;Yr~ 

\" "!I.OXI) I ,1 ·1 1.2(1{1 1 179 Nt" 15.0,] 
I' 0.000" 0.}5} + 0.071 0.278 NC:-f-;Oc.;.O"O:';oO" 

13.0% 8.0% --, 
4 , 

2.217:1 2.9% 
11.597 1.454 

0.061" 0063 
-

NQor~ositivc 127 _ 64 17 12 138_ 466 4 8 
WeI 1cn.:cnla Ie 29.0% 46.4 11'0 1 :!.3% S.7% 100% 33.3% 2.9% 5.8% 

Lowland [. NQ~fpositi\·c.03 124 3 IS I}g 32 
(N ' l1X) Dry percl.!lllagl.! 457% H99".u :!.J.l\'n 13.0% 100% 21.1% 

" -r- (J9 . 1X(J (lO .OSX 1() . ~6() 1.146 NC ] .501 

I' 0000" 0.000" 0001" 0 }46 'JC 0.061 ,. 

8 7 
5.8% 5. 1% --
1.394 ~~~ -
O.~~8 cJ>.79-'--

~ U . - \\ "l1l"/t 'glll/lIlI, \( I ,l:l'IIIII/(/. , \( , / (" 01111,,/", '1/\ . , \[ .1 h'/Iitllllll. nl) n d{'("%l"lllw. Rhl · f(1I e. ('1'ert.I;. 

RhM NIl II/II/Jwlllae and RhG Nil ,l!,lIiI/Wlli. 

.1\ \:urnhl:r o f animals l:xamincd \lC" 'Jot COlllPUll.!d hl.!GllISl! it is a com)lanL 

• Si cnllicarll 

<7 



When .ill the :ituJ:. Jr::J~ consld~red together thl.! mf~ ... tJlJon rare l'!.-\ a,-:cganml. rt. 

cnllllerem Rh t t ' .. rfj; Jnd Rh. mlthsw'la~ \\cre ~lgmticJmli higher Junn:; ""-et period 

.mu .'(: -=I-l ()~"". P·:Il ·!(JO respectJ\dy) BUI the lIltest.mon rall! III 

:\gro-ccolog~ h:.b .m ')\.:ra.ll effect on [he tnr~'!.I..1l1un fate \anatlon T-or \ dr.,·?t1l11m. A. 

P=OOOOO: "'-' -I­"' --

4 I 3 o\[lJchmen! ~lll.''' 

p=o.OOOO; p=o.uom .IOJ P=O.OOI3 

E.l..:h species III tld conslstentl)' t:lVoureJ ' • ..lf1\)lJ~ body rcglOn:- 11 .... .Jtt!c but the 

preferences "ere !itrOllger III some specli!s than others. The observed pr(\portll.lll 01 lick 

speclt!s .mllchment Siles dunng thiS study \\ as summanud Jnd sho\\ n on I.1nk 6 The most 

preferred predilection Sites of ill! Al1Ibl. ... omml1 Spt!Ch!S Identified dunng U11-i 'Uldy were 

scrOlum 1 udder. bnskcl. mSllk pan. of the legs Jnd bell~ In dt!~re;1Slng order 01 preference_ 

B. tier.:n/orCJlIlS preferred .Jtt:lchment Sites in decreaslIlg order \\ ere dc\~ bp. hcll~. leg and 

he.lli Dunng thiS slUdy penods Idenllfied Rlllpl(:ep/zu/lIs S~CIC:i \\t!re lound pnmJnly 

J[uched to anogemtJI rcg10ns ,md secondanly on head 
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I ahle () SU lllIlHl I") orthc ilt1:1Chmcnl sil l!.\; Pl: I CC ll lagl.:s ollhL' 1IID=-I l'0 I11UHlllI1d SpCClI.:!' 1IIII1c ~ I lldy :l1'1!:h 

H'IJ, I" l'!:~ II HI "; 

I II k ... JlClll· ... 

Ile.ld I k\\ 1.11' HI1 ..,kt.: I Ih.'lh h.ld I c~ Sl:flllll1ll I ddl'l Lid Anogcnlttl 

1.:1'/1111/0 ~ ·It ) I liN 1 I I i.\ II II It) .) _ .... 1" S I II 11 \ <n 

1'111"1 1 'gO( 11111 171 1 I' .... " 1 1 12 I:' I ' .... 1 <-I ~.l ') o (I:! 11.11 

( . "hol'/I"II \ fI 61 I II"' '1, H 'III J III III \(, S7 I ·11 

h'll/dlill/ I 12 ·1 XI I "' Oil ' X<-I 17 (>I 5·1 Xl II ,7 2. X·1 

Ii de! 'of, I /"01 /I \ 7 711 s: ':;2 , I ' I ~ 'IX III III (, 17 1 X7 II 94 

II" (' 1'1'(,1'( .\' -1.9.5 11.2(, 94 79 

1111 ~ 111/11( J/ II JJ 6(, (,' .19 

Nil 1111111\/111/(11 ' 2) 16 ( I Ll S 'I 10 J.I. 74 



-l 1 -l ",",e\ ratios 

Ihc :;,~\ ratio. mak fi:mak s(,.'~n III thIs stuJ~ f()r .!mhl fJlIIlIllI SPI:CICS and 

Rlllph'l'pllll/w species in all the three agro-ecoll'gical/ones \\crl.: !,!reater than one. but 

for n, dl'{"%rof/lS It \\as less than ont:o 'J hi.., holds true both in \\d and dry pcriods. 

anJ dr~ periods. 

Hi!.!hland )'lidlanJ l.ll'\ land . --

'\aml' (If tick Wet Dr~ \\ 'Cl Dr\ \1. l't Dr~ Cherall sc\ 

period period period period P<..'rJPu period ratio 
spec II: ... 

(ll'mma , 1.6: I 1.9: I ~21 2.-i; I • I I 7 I 19:1 

\'tll" Il'gai /1111 1.8.1 1.8: I 14 I ' . -' I" 1.6: I 1.7 I 

coilller(!w 1.-1: I 6:1 28 I 1.9·1 4: I 1.9: I 

.1 !t.phlllf1l 2.4: 1 3.4: I 2.71 ~.4:1 ' , , 
J 1 1 2.9: 1 

B deco/()}'la 1/.\ 1:1.5 I: 1.6 I: 1.3 1.1 <) 1 1 
, 

1 : 1.5 I: I ,) , 

Ril e /!l"crl.,i 1.8: 1 1.1: I ~.3:1 4.5.1 
, 0 1.9: I 2.1 :1 

Ril gJli!lumi 2.7 ·1 1.7:1 0.5.1 45. 3.0.1 2.7:1 

Ril muilslImal' 1.7: 1 1.0:3 2.0: I 3.0:1 2 O. I 3.0. 2.1: 1 
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-L~ T ic h. burden 

The ;01.11 tick burdens of ~I\teen ":-Jule Irom eJ(~ .!;ro-c..:. logl":JI lOne \~ere i,:ounted on hJ!t .. 

T Jr.Je ~ HJlf-body regIOns mean tOlill U":t\ bur':t:n 0:· the ::lfce ..Igro·ecologtes. 

\ I. r:t :-:"]U m \IJ""(lmum )'le3n S,d 

-\gro·..:.:olog~ Breed SeJ.",'n ;: '~;1l .:oum count de\i3tlOn 

Wet ' ' '()() 90.75 59 -~ 

H.ghbnd Indigenous Df~ , , " 
.' .Ll II :.J Q) 

< we: '0 '6 106.95 3'.99 

)'IIJland Indigenous DC' L2 [10 -OjO 22.l6 

Holstem Wet , 'JI .lll "60.50 ,91-1 

\lIdland cross Dr~ .' ~' 35~ IJ"2.SJ -S.JI 

Wet 1 ' .. 203 489 -15.90 

LowlJnd Indigenous Dr: . ' 170 ~6..15 33.0-
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4 2 1 Tick burden of local indigeno us cattle 

The highest half-body regions lotal tick burdens \\ ere recorded in \\ct months (August , 

September and October) of the stud} periods as the change pattern shown on plots of Figure 

7 The mean wet and dry periods half-body regions total t ick burden of local cattle at the 

three agro-ccologlcal (highland, midland and lowland) zones sho\\n on Figure 6 

/.)'1 o Wet o f)n 

I" 

= 0 , 
" = 
~ 

~ 

~ 

~ , 
0 

" 
, 

~, 

! It~hland \h.ll,md I_\ml.lll..t 

Figure 6 ~ lean \\ et and dry peliods indigenous half-body regions total (lck burden 

The anah ')1 ... 01 the momhh half-bod\ legions total \ld. bunh..'n h\ repeated measure or 

adjusted 1I1l1\ariate approach of (,reenhousc-Gelsser adJu,tment ~ho\\ ed statistlcall\ 

significant \anatlon within agro-ecolog\ (F 185843. P 0000 and Partial '1 squared 

0805) '" ::.ho\\n on Figure 7 the mean I.og III (X - 1) monthh 1alf-bod) region" total lid. 



hllrd~n of August not 'ilgnlli('antl) \-aried from lh~ lllonlhl~ Intal tic\.. bllrd~n of September 

Jlld October (P = 0 9~_, and P = 0.739 r~ :,rt'((]\d~: 95% CI for Augu'it 1969-2.082. 

"icpt~mber 1 976-2_071 ,1llJ ( ktobc r 1.978-~.O~- \!sL) Ihere was no slgndicanl \ariatlon 

b~I\\t'cn .Ianuar) and h:hrllar~ (P= 0.252. 95~, o ( 1 1_017-1 .70 1 alld 1.-t00-1.-'80 respeclin:ly). 

I here \\as also signiticant \ anatlon \\ ithin tht.' .t~r\)-~('ological lones in the dlilercni months 

(I. 3.561. P 0.037 at u (05). rhe hurdl.'n mallllll \\as a lso sign ifi('allll~ dkcted b~ 

llllcraction o fmolllh and agnl-o:cll!og) n= 7.66_, P 0.000 Hnd Panialll sqllar~tl O.3-t I) . 

rable 9 . .'lean monthl~ 10131 tIt:\.. hurden n.:peateJ lllca .... ure anal~sis result of indlgcnoll~ cattle 

between agro-ecolllg~ 

Source Sum 01 

Squan:s 

---1175.411 Intercept 

.\gro-ecolog) 

Error 

0.498 

3.148 

dl 

45 

(Repeated measure of adjusted uni\ Miale approach le~t) 

The pattern of the c hanges of the mean I.og 

\lean \quan.: 

11 - 5 41 3 

0.249 

0070 

16803 .747 

3.561 

0000 

0.037 

(X - I ) month h total tick burden o f 

Indigenous in all the three agro-ccolo!!lcal 10116 Ihl!!hland. midland and lowland) is sho \\n - - - -

on Figure 7. 
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:?2 

Agro-eCOIogy 

,0 H>gh~nd 

C Mdand 

" Lowland a 
u 
~ 
u 

,. 
~ 

, 
X 

a 16 

'" a 
-' 

1.:! 

Months 

Figure 7 ~lean monthl~ half-body total tlck burden of indIgenous cattle a l the three 

Agro-ecological ?one ... 

-l 11 Tick burden of indigt:noll s vs Iioistein cross in midland 

The mean monthly half-body regions IOt al tick burden of Holstein cross was higher through 

out the study periods than the indigenous breed at midland, Kokatie The mean wet and dry 

periods half-body regions total ti ck burden sho\\ n on Figure 8 
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\\..:.1111\)1;1\11<.:1-
t ~(I 

\:l>ulIl 

Inn 

'" 

" 
L()~al h;bu 

o Wet 0 Dr. 

lAical /Chu X I \\.blcUi 

Lluk: hn:cd 

Figure 8 ~lean v.et and dry period!>. hal f·body regions total tick burden ofmdlgcnOU$ and 

Ii oistem cros~ 

The mean monthly half·body regions total tick burdens of the two breeds. indigenous and 

Holstein cross. at the midland by adjusted univariat e approach, Greenhouse Geis!>.cr 

adjustment method. were significantly varied (F= 37061 0, P= 0 000, Partial f) squared 

0925,95°'0 CI I 766·1 833 ror indigenous and 2 209-2 ~ 75 for Holstein cross at a 005) 

Also \\!thin the breed there was significant mean monthly halr·bod} regions tota l ti ck 

burden \'a riation or each breed, duc to the interaction of breeds "ilh months (F= 4585, P 

0001 and Partial f) squared 0 132 at a 005) 
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L.ll:lk 1 (. :-.. ko.n monthl~ tot.ll u!.:k burd~n rcpcatcd mt:asure of 3dlustClluIlJ \ .lrIo.tt' test result 

of \\ Hhm·suh.ieets (111 1;'~1\.:h hr('cd and month). 

Soun:t: 

Sphencil! 

\lomh . Brt:cd Assumed 

(jrcenhl1use· 

Gcisser 

LITor l \ lonth I Circcnholh' .... 

T~p<11I 

Sum of 

Squares 

0.485 

0.485 

3 176 

df 

1::!770-l 

:-"kan 

.... l}UtlrC 

O()69 

0.114 

II.O~5 

1 

-l :585 O. JOO 

4.585 0.001 

The po.nem of the changes of thl;' me~m Log 0 (X - I) half· bod~ n:~lons monthi~ tlltaiuck 

burden of indigenous and H0istein crus:::> at midland. Kokauc. i~ sho\\n on hgure 9 
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26 ,-------------------------, 

Breed 
2' 

loc~ zebu 

C local z~bu"HoIsten 

" 22 a 
~ 

'" ~ ~ 
20 

+ 
C-
o -
'" 

1 8 
0 
--' 

16 

" 
~ '\ 'l-, t. <l" .. 0 '%s ~, 

Months 

Figure 9 \lean monthh half-body regions total tick burden of indigenous and Holstein cross 

at Kokatic. midland 
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labk II . ~kan monthl~ \(ltai lick burden of lnJig~l1olls and Ilolst~1Il cn)'iS at Kokatic. 

midland 

95°'0 Conl1d~nc~ In1l;''[Yal 
~ - -

Br~I.'J :-"lomhs \Iean SId I rrM I.()\\ t'r BounJ l ppcr Bound 

,\ugust c.O~ 7(a) 0.0'" I 9R6 ::>~ I 07 

September ::>~ I ~2(a) (Ull l) ~.I02 2 181 

October 2.0~ I (a) O~O'" 1980 2.102 

I llcal :\o\ember I ~833(a) 0.0,' I 767 1.900 

ICOli December 1.616(a) O.U~, - I 5~0 1.691 

JanU3n I ~ 76(a) 0.0.'" I '97 1.555 

rebrllar~ 1.470(a) 0~0~f) 1.389 I 55 J 

\ larch I 77~(a) O.O~' , "00 I 8~ I 

August ::>AS9(a) 0.0" ~ ~c)9 2.520 

~eptcmbcr 2.·P2(a) 0.01'1 ' " ~ .... I.' ~ 511 

l.oG11 Octoher 2A~6(a) (U)~, 2. ,&5 ~.50'" 

ICOLI \0\ t'l1lh:r 2.31 ~(a) 0.0' , 2.2~8 2.381 

:\ DI.'ccmbl' r 2.26~(a) (I.D' - 2.189 2.J~O 

Iioistcin Janllar~ 1.896(a) 0.0'l) I X 17 I 975 

Feoruar~ 1.907(a) 0.0" 1.826 1.988 

~ I arch 2.179(a) 0.033 2 III 2.2~7 

-Log (X - I) transformed half-body regions data 
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5. DISCl ~S I O" 

1 h~ lad. of .i\Jdahh: lII!flnlli.1tiL)fl or the dl:-.lr1huli~m. abundatKl. prc\i1kncl.' and seasonal 

d\namic..; 01 tll.:k. ... make ... il difficult to dcll!rmlne tht'lf Impa":l IlenL'\.' prc~\.'ncc of such 

1l1ltmnalH.1n cl1Jbics tn i1SSI.'S a~ much a!> pns:"Ilhh: the 1\1'i"iI.''i encountered du\.' to tick. and I BD. 

fht;.'11 i.lfh.'r h" J"n·.e.m ..:c.:onl~!l11cJ.1 and etTccl\\c C.:OlllJ II 'i~SICIll fhl 'i..:~I ... ~m'::l J~dli:unics orlicb 

b the maUl la..:wr that c\.crb it major quantlldll\ C m!lul.!ru.:l.' llil tht' tmll'illlbS\I1n dynamIcs of 

rHD rh~rt.'ror.:. thl' .... tllJ~ uf cattle tick d~ll<Imlt" .... ulH . .it:naJ..t.'n in \\l)Ia~IJ \, pfll\l(.le this basic 

mkmnatltlTl. 

:'i . 1 T id.. "'pN:ies id clllilicli 

In 1111~ ... tud~ J I •. JILII \\1 12.1 2 lick, \\ere collected Iront half·huJ~ 'cgltln ... ,1 (..tHk from three 

ilgro-Cl:llh'gH.:al wn ... 's (If \\ nla~ hI. S()ulh~rn l,thlOpl .. t I hI.' '-'Ight nlll:-.t -';l'nmwn till spl!cit=s 

cl1L"ounh:reJ In ..til Ihe ~lUJ~ ared:. \\t!re B cI ... '(·o/urol/l\. I \'Onl'g"tlfm. I ~d' '1I/LI. , (·o}/ll/;·"Clh . 

• J h'piJllm. H'I l'\'trl\i /.!\'I!r1si. RII lIIuhHlmae anJ Rh t[lII/1WIIf, I hI.' unre.;,tnctcd cattl..:: 

mt)' emenl from arca to area Ihe funJamenial faclor for thl! rrl!~em:e ... ,1 ';'lInilar '11..'l.. "rccics all11o~,a 

in ali agrl,l-t'coll,lgicJI lones. 

B. d ec%r(tfu.'1 It '\<.1'00 the 1110st abundant of .. 111 lick SPCc.:II!S hoth .It Dalbo- \\ (lgJnie. highland 

(46.9:!o;o ,md n 35uul ami Kokalie. midland (4753°"0 Jnd -l7,·,n°/OI JUring \\~t i.lIld dl) periods 

respectively Thl:-.linding was 111 a gencrJI agrccll1enl \\1111 Naser (1985) and (J \ llchacl (199':;) 

repons Iwm all \\olJ.~ Iii areas, Solomon I!tll! (2000) obSl'f\ ('d at "i,,:h,-,ta. \\~ .. tt:rn shoa which IS 
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\\lth ~il1lil.lr ahnud(' (:!2611 III abo\1o! ~~d II!\ d I \\ hlch \\ J!!. the mll:--t t.:,'l11mnn and abundant tH':~ 

"pl.'.~h.'~ \1 ",\\bnd. [3.tJrnhll,:. this ::ipeclC'::i \\a ... lh~ 'il'~unJ mO~l abUnlfJnI ":l.lOsllluBng 30.71~o <mJ 

-ii-illUo 01 th~ ll)[al lick:.' coilectl(ll1 Junng \\~t Jnd dn penllJ ... "\1~ ImOn ( I c)93) recorJt.'d 

similar al,lunJance 1~\cI at Ah~rno%a. \\11H:h IS 160( m am)\!;' "cit k,tel I hiS SPCCIt:S \\a~ 

n:p('trtcJ to ht.' \\idel~ dbtnbul~d In th~ ~c:ntr.:tl Rlfl-\-aLI.'~ ofFtlu'J11.1 fPegram ttl al.. 1C)81 ami 

Uhufh.:ra. 1'./1)-1. \\ hlch b part !,It' Ethillplan hm kmd B JC(:II/vraflf h ont.· llf lht.' most impon .. mt 

'Lillie tll.J In Fthh'Pl<1 h'r Ib p.H'3:o.HIl: ImponJn\.:!: (\lnrl,:l 1980). \(I.,'rdlng. to IllHlgstraal 11956) 

It \\a~ pn:"1..'1ll at all altlturJl.' from St.'a Ie:\ellil high I1\(lUnl,uns. and ..:an \tilhst.mJ ~oth ti'OSI and 

high htmr('r.Hu[t: f\.cepl m d~st.'rt area!). The (lutcl)mC III thIs stud~ a;:n.'t.'J .nth Id(';] 10 that It was 

thL' mu!'t dbtni:lUlcd In ali the agroMt:'cologlca! lon6 \.' \\ 1l1:J.~lil Ii Jt.'\." .I\,ratu, present In the 

:->tud~ '1rt:.l:-. thfllughout th~ sttld~ penod .. 

Dunn!; lh" :--tuJ~ pt:riod,:-- t3kin:; into aCl.'ount all the "tuJ~ ilrt!<b tI ;~thcr R dt.'ul/llrutw show~d 

't.ttl~lIl.:JJl~ ~1;.nttk3nt mc;m dlstnbution tan,Hit'" bl'lh :" .... asonali~' -, ;\}37. P 11.0000 at u 

0.1.1:') <JnJ J!:,'r )-(.'colvgicall~ (F = 5.-.. P. P OJlOJ tIt 1/ n 115) II!;hcr ·datl\\: number l)j Ihl:-. 

'1P\!CICS I'tIIlL,ltt.,J dunng Jr~ period Th~ Jgro-('cologl(JI I.one~ m\.~;jn distribution dl nerencc 

oh"el'\ed b~t\\t:'en lowland. midland and highland (QSO ('I was - :-1~ ~ ~()9 301 highland. 7 IS:! 

- 8.0"9 ::It mldlaml and 5.313 - 6,1S0 .Il 10\\ land) .• \c,,,rdlOg to ..It: Cd.:-lro (19941 to areas \,;ilh 

bimodal r • .unlaIL like \\'0Ia~1a. female B de£'fJ/vrUIli,\' IS .1bundant 1rLll11 t!nd l,r minfali peak to the 

b~ginning lit the: next rainy season Hence the ilnding t.'f thiS stud~ was III agreement \\ ilh thiS 

obs('l'\ati('ln In that the mean distribution of 8 dec%ralIO \\a, 'lighl;'r during J~ period as 

~(lmpJ;rt:d to \\~I period cl."'IlIection (115' '0 Cl of 5.981 6.666 at \\~t penvd anJ i 368 816 al 

d~ ~nllJ. u c: U.05 and lit' 826). The: mean maximum lnd mmimum temperature in dr) lIme at 
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hunudm perceotJges 01 Suddo and -\r~k.J In dr~ penoJ \\cr~ 511~6C',. .md 46.56't. These mean 

rn~)nthj' humldH: Mld lernperarure re.:ord 01 the :lotl.J~ .1feas ~\'er ... (ondul.:i\e for B, dt'colorOilO" 

A'Ih ClI 'jr" l'oJ\ er~lI) ~.lmpu .... h~ BI! .. ·I~ 12t)(}~ I. He repurted th..lt B dC';lllorJ.IU" pe:ll oumher 

run ..Ill pc and the ;.1\c:rJge ,mou;]] Lunt'..Il1 durng Ule :>lUd:. renod \\as ~OOmm i.lnd the 

., 
ma\iOlJrT J.m.! mlmmum .mnuaJ temperature \\,ert: :'! o;t ..Ind 10.1 ( rl!spc:clI\eiy There \\..1:) 

JI hlghl.lnu. P = 02916.11 mlfliand .lmi P -= O.O{)()I) .lllu\\!Jnd This study fllldmg .1.1 highland 

.Inll ;.)\\ i .. mil were ".hflcn!llr from K.lIse, ~'l ~tl. 119"".~ \\ ho repone..-i !h~[ [here \\ (b no ~Iear c\ ldc::nl 

~I.''::-•. m.;. '"'Jlb!m \"lIh thiS species in ilt::lJ Burun..:: IJI.':"II.1 Me;.! .IS .;hJrJ~lenZl:d by m3.\lmUm 

-\i ,. 1\..lher t!l Ill. 119() II obsen t!d no dCJr season..J.i panem or :hls ~peC lcS ..II o(lflhem L gandJ 

BUI Ihl.! nllulJnd iind10g ollhls !)tud:- Jgn:cd \\lIh th~~t: two re:ports. K..J.l sc!r ttl ai, 19b~ .. .IOU 

KJI"..:r t'r tll. (1991 I, Smce the rainfall. hunudll)- Jnd It:mper>JlUre pre\'al lmg at mluland (sho\\-n 

~m fJble II IS more suitable for thiS tick species. II \" possible to gel such Sll'uation In JrCZlS like 

Kolo....Itlt: :-\J so GashJ\\ 120Q...l) obsened th:ll when the monthly miOtall in excess of 250 mm 

thert! \\ ;IS rt:ducllon 10 B. dt!c%raflls numbers and Inresrauon~. Otht!rv.lse the number .tnd 

dlSlnhullQn of B. decolortlfUS \\11\ be highe r In \\et penod. The haslc reason for this difference 

could he possibly Jccounled 10 the ... an..tuon III \"cJther 3nd Jgro-e,ology This specIes e\'oJuuve 

.:yell.! b monophasic .lnd exophdous 1\lorel. 19801 Ali obsened fonn the melcoroioglca1 d;J.tJ at 
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Soddo and t\rc\..a the humidity pe rccnt<lg~~ prevail ing in areas .:l1l0\\ the development 01 B 

decolol't/I/I\ It'> rdLlti\c abundance IllcreLl'sL':" <1" nnc mo\t;! from ICI\\ land to highland. 

A. wlriegotllm. I his <;pecics \\ as lhe ,,~cond 1110st abunda11l Jt Illghland (20.82° 0 ) and midland 

(25.95<10). hut It \\<.1S the 1110st abundant 1.11 kmland (36.75°'01 dunng \\ct period .. 1. \'ariegal/ll/l 

kn:1 ~) I ahunddl1(.;C became decreased during dr~ period in all thL' :::'(lld~ areas to -1-.20%. 10.1 1°0 

and II WIIU .11 11lghland. midland and !lmbnd rL'specti\ciy. ;\laser (1985) and G .\ Iichacl (1993) 

reported that il \\as one of the most di::otrihuted lick specit.:s in \\ !dJ:.lcl In Ethiopia as a \\hole it 

is the most cOlllmonly found tick specie!i (Bergeon and Balis. 1£)7-1 and Pegram et al.. 1981) In 

this stud} I mri .. :gatlll/l shO\n~d significant lllean distribution \J.riation in the study areas as a 

\\hole both ... ('a~llJlall) (t = 10.:!7 19. P = O.UOU ,II a = 0.05) and agr,,-~cologica l ly (F = 11.993. P = 

0.000 at u (l .I)S). Also the mean di:stributlLln in each agro-ecoll)glcal zones was seasonal!) 

varied slgni!ica lltl~ (t = 7.6371. P -= O.ClO(JO at highland: t ~ 199.;. P 0.0000 at midland: and t 

c= 7 91~~. P U.1H J{lU at 10\\ land). In aHthe "tuJ~ are3.-j highe!)t m.:an (tlunt were seen during wet 

period ThiS finding in agreemenl \\ ilh that of Solomon ('t Il l. l200\.l) and Solomon (1993) 

obscn alluns at St~beta and Abernossa n.'spectivl'l~ . 1 h\"'~ r~cL1rJL'd highest counts of . J 

1'(/ri('gtlfwII in .1ul~ and April. \\ hich are the rainy months for the art.!a~ . Yohualashet el lil. (1995) 

also observed the seasonal fluctuation of with a relative rise in numbers during the short and long 

rains at Adaml-Tllll!, Ethiopia. Bekelc CWO::!) also reported that lug.hest or peak of this species 

during \\ et period al Alemaya Agricuhural l lni\e rsi ty Campus . . \ he life-cycle of th is tick species 

1l10stl~ closely linked to rai nfall. The ad ults were aroused by rain in the rain) months. by which 

time 1110St had apparently found a host (Kaiser el a/.. 1988). In Ethiopia Pegram et Clf. (1981) 

obscned that the on set of feeding activit\ of adu lt coincides with thL' start of \\el season. From - -
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d\.' t .! ... tn' (19q-t) :-'lIne~ In \\~st..:r11 I:lhlOplil tcm,J\e:-..l nwkgallrll' \\ere 1110$ll~ pre:::.em m ram 

ume \,.'ollectlon'i ul' tid. SPI.'I:IC" \-'Sci.1 c~no-! I reponed lh~ pl.:.t!... Its OCt'urn:nc~' in anu Just 

fulkl\\tng.lhc fllin) ... (,a.50n 31 \'iI.'I141. ~tnJ "Ilmo~t ahsent in df~ pl.'f' ,J. \\hich is Fcbrllar~ and ~arl~ 

~l<1n;h. tic!... colkctIons. Iloogstraul 119:.'6) and \lorel (IYXn, llb ... cned that rl \'uril!$!(/fUII/ 

P()PU!.HIOIl illl.:rease In numbt;'rs anJ rt!malll high lhn'lligh th .... ram~ "'C.tson and d~crease rapjJI~ In 

thl.: JI\ -:-eJs('il. lis .. eas()naJ pr .... \,d .... n~~ \\a~ pl'41keJ dunn~ 11 r.tlll~ scason In traJitltll1i.lll~ 

mana;;l·J '\ '1),1111.1 ":<lllie lJ1 Cimnbia t \laltHlIII.'I til .. liN 7 ). r he tll.l..\lr-eIlC(, or adult I l 'tu'ici!{/f/lltl 

in \1.t1u\\1 c:mk' herds that kepi under Ir~llhllun(11 management :"1\ ~t~nh almost resITlt't~J to the.: 

r.un '~J...'ion (Lorenl I!I al. 19901 \CI.:ordmg to Petne~ cf til 1987) Ihe adult stage \,,1' 1 

Wrtt"blltll71 is abundant in high number dunng th...: rdln .st!<l'ion Hut lar .. ae and nymphs gradudll~ 

bCl:On1e mllrc numerous in the Jr) ,,~a.-.(ln Ilhl(lg ... lraal. 19:'6 dnd \I..:lrd. lC)gOI Th<1' I!> m .. unl~ 

Jue It) the.: Jcti\Ju(lll llf qui~sccnl adult b~ raJnI~ltJ rhl!) mainl~ du\.' !ll the cxophilic Il.Hure ,If 1 

\', I r it! ~.I/ //11/ . 

A . ~1!1II"lU 1 hiS 'pl'cies \\a .. the third mtl~t JhUI1Jdn! III \\ l'la~ t, .j"'.l \\Iwl.: \\hl'11 one nH'\ 6 

irllll1 high In lo\\er altitudc tht.: proponil'n uj "~I g~'I1UJIa lIlt.:rcJ ... d both during wet and Jr~ 

pt:'TloJ:.. But durmg dr~ period Its abundance IIKrt'..lSeJ and Oct:1..1m;: the second 1110st abundant 

specie:) This findmg was agreed with thai of '-:ast:r (1985) anJ (j 1\lichacl (}9C)3) \\hu was 

rcpnning It \\as lht! most abundant tick specks ne'\.t to.l \'aril!galllu; m \Volayta 111 gt!neraL I hi~ 

sluJ~ result sho\\ed thalthis species mean llistnhutioll \\i.b :::'Ignili...:antly \ant!d seasonally \\ht!n 

\\(lIJ~l<! as a \\hole is considered (1 = -77583, P 0.00011 al (I O.OS). I he- '\easonai l11t!an 

JI'·>tnbuunn in t!ach agro-ecolog) abo \aried "'Ignilkantl~ t:.\Ct!PI at highland (l = 6.6576, P 

V.UIJOll al lo\\land. I ~ -5 .'173. P 0.0000 al midland and I -O.SQ'2. P ~ 0.3709 ill hlghlandl . 



Bl'mg ll:!<'mmll prclers arid and :-~ml·;;md hi.lhuat j\ lurd. 1980) its distribution IS \('r~ 10\'- at 

Ihl' hlg.hl'~t mean di~tribution rccord.:J during dr) period (1.)5"0 Clor" I 7c)7 - 3 014 and 4 9~1 

,., ..th( In \\('1 and dr) period::.; r(:~pl'ctl\ d~ 011 hm land. 1 l} 19 ~ ,6u3 and 3 80 I :; 183 In \\ d Clnd 

Jr~ periods rt"sJlccti\el~ at nllJlond. anJ I 1~2 1.~·.u ami i 584 2,604 in \\ct and d~ penous 

~t.'mmll uhundanc..; 111 the Kil..u1111111 ar\..'.J". Ki:I\) a dUrln~ Jnl' .. t monlhs ... J .f!emma ... Ignilii,:anll~ 

i(l\\itmJ 11)5%1 CI of 1.53\ - 2 . .146. 2969 1.784 dntl .; 64,\ -+ 458 ~ll highland. midland i.lntI 

(lQgfil. \srat (1<)87). Biru (1988tYilma t'f ill rl99':;l.lkkdl' (l9(6). Re1!:lssa (20tH). "\..'\(llUll - . 

I ~orl ( and \\'all..a (!/ ( I I Cl1031 who repurted that Lbe distrihulilln of I S{l!mllJ(l \\as rnl11i1nl~ 

I()\\ bnJ .1It:il;.;. charaCh.'ri7ed b~ \(:m rainfall \cc\lrding It' \ lord 19XO) in Eastern .\ !"rica It \\ J.'i 

JI,m[,ut\!J more in :lreas recci\lng \;:":-I.!r ramtall \\ltl! humiJ niutClpe. 11 is the- \fnc,Jl1 

, I. colllli!rem ' It \\as thl! forth most Jbundan! tio.:k Srel,;ll!~ In \\'oIJ~ta Th~ m\!an distrlbutilll1 (If 

I whuaem was significaml~ varied seasonnll~ dll \\hell tht.' slud~ ar~as considered lOgetJll!r It -:: 

4 ~61"1. P = 0.0000). which \\as highest dUring \H't pc-flod (95°'0 CI orO.656 - I .O:?5 and 0.138 

U 4:''2 Juring wet and dr:- periods rt.'specti\\!I~ I l: xct.'pt Jt the midland then: \\as Significant 

st'Jsonal \arimion at highland and lo\\land (t 3.363S. P O.ooot) 31 highland. I ·1 ~ 189. P -

(J ~2y9 "It midland and t 6.3934. P 0.0000 atlo\\lanJJ l"his result \\as simi lar to the finding 

uf \lnrd ( 1980) \\ ho reported that the distributictll 01 .J CIJ/tuerl!lH correspond') on the highlands 
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"lth short or lO~igni[jc;1nt J~ period Also de CJ~tro 1199...11 I.:nlkctl!d highc-:,t adult remal\;". 

tlunng. tht: rainfall PC'I!... and tl'lllo\\ mg the rl;'ak rainl~tli in '\t!"{cm I thioPl3 But he collc~h .. J 

n)mphs mn!)tl~ bcmcl;'ll JJnuitf) and \pnl. Just ~t(lre the rmnl .ill peak Pl.!gram et al. (19811 

rrom \\estern llhil1pw. Haile I 1 Q8-:' 1 fwm pn.!' iou:-o IIlubabor_ \t..:kund (tt)R 1) from '\'ekemtl? 

\wraJ;]. 13d.J ~ (2004) from \!I/an Id~rI anJ uelacht!\\ (200.1) trolll JUll1l1a area reported tht.: 

\'Idt!~pn::i.ld nl;' ... :, 01 this spct.:it'j in "estern hUJllIJ and nr highli:tnJ 01 I thlllPl;l -\Isn in eastern 

hig.hland. J\lcma:J. l.thiC1pl<l tt \\3S the most h1p abundant spec It' ... anJ :-.ho\\'cd 3 abundance III 

rain period (Bck.dl..·. 2(02). -\ ... ~e t:t (:On4) reponed peak I c(JI1(Jt!r~-11\ III raUl: and lust Itillowing. 

the ram~ season m ",din. dnd IIlslgmtil.:ant numhcr~ collected In I--ehnli;u': and e':IrI~ \Iarth. 

\\hleh lhe dr~ periods. I here \\.l5 slgnlll(imt \ ;tnation [x:l\\l.!cn Lhl!' .... Lud: area .. fl· 13 1 3. ami l' 

~ 0.000), Thl: mt:i.1n Jlfkrcnu!' \\,1" ",ig.l1ltkam bCl\\cen highland Jnd 10\'.land. midland and 

lo\\land. but there \\as no Jlfference ht:t\\~en hlghland;,md midland (I.SD O.UoO. LSD 0::: f).UOO 

and LSD - IL(li ~ rc"'rl!'cll\el~ 1, rht: rt.·a:>on for ItS. ahundance nw"t In hUJ1lId. anJ high· anJ 

midland areas could he due w ib h:grophilil.:. nJtun.! '\ccordln~ H' \h.m~1 \ IQ UJ thiS .... peci~ .. 

di~tribution comcidl..· ... ttl annual rainfJll almu~t al\\ays o\'t.'r 1JJIlOmm. (,In th~ hIghland \\nh slllln 

ur insigillficam Llr: p~rind. 

A . lep;(/lIm : DUring thiS stuLi~ no seasonal. and agro-ecologlcal \~lrii.1til)J1 obs€'r\ed (p = IJ.~J::!::! 

and P = 0.0860 respctll\d:) . Though 115 prl1ponion \\ relati\'d~ higher during dr~ pt."rioLi. it 

was collected frl..lm all agro-ecl, logical zones both in dr: and wet pt:rind's As mentioned b~ \Iord 

(1980) this species IS common but not abundant. which ''';as ;tlso thl.! finding or this stud) In 

l:thiopi<J Il occur~ mainl) in semi-and and arid areas (Pegram d til. 1981) l-loogstraall19561 

and PcgrJm 4:1 al. (I C)81) reponed that this ~pcCl es wac; l11\,l5t pn:\alcnt in drier habilals . 
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I hl:r~fM":. being A lepulufli <mJ I J.:emmll ar~ tid ..... nl .lflU Jnd semi-nrid tln.:a:-. undouhtcdl~ thl,,' 

{\\O "pedes should be mnrc: ahunuHIlI in the ur~ pcnmi 1,,11 th\.' ~ ear. rhcsc characteristics make: II 

the .. cL:llnd most Xc:rophlh111 ... \fm.:a!1 speclt:s of 'II/h!plllml£l. Jfter A . gemma (~tort.'\. I C}SO) 

Rh. t' 1'erh ; everts ;. rhis "pC:CIC~ ~\ as the sl'\th \.('nJlll\!Il .mJ abundam constltutll1g ~ 15°". -l .H°o 

.mJ h 14°" of highland. Il1Idlunu .Iml io\\lallJ \\l't PCI, .I \.:\llkc tions n.:~ rcctl\d~ \\.,\) 1 11,1". 

I 2hil ll Jnd 1,49°"0 Jry pCnlld \.:(ltkctlon o llhe rl,,'''pl,,'lll\\.· u~ro -ec()Jog ic::t1 lones Ih.T\.' \\.IS an 

o\\."r;.ill se:asonaJ \'arhlllon \\hcll all the agro-t.'ulh1g,ICI Inl1l,,'S taken tugcthc:r (t J1~58. P 

0000"). rhis seasonal \;:JriaUl'l1 \\<1'> ~eC'n mamh J,t K.,!....tt ie:. midland (I 4 I·NS. p-:::: (l.{)OOO) 

\\l1h Illghest collection of aJllit this speclcs in \\c:l r~n,·J (95°0 (I 0 .-'97 O.95~ and 0_088 

OJI1.1 dunng \\et and dr~ reri~.l\.I s re"p~ttJ vel). Ihl" r~'>llil has l call~ with ubscf\ atlun of Kai ... t.'r l'l 

01 t 1(91) \\h0 sho\\~d that ~i11 ... tages 01 Rh ~\'al\1 ~·n·,.t· \\\.'re less aCllw dUring Jr~ ... ~dson In 

IJL"t JlCorJmg to Pegram d .11. {19 II and de: L,,,trll (lll'l..! It appears to occup~ a wldt.: rang~ \,11 

dlln .. ltlL" ~nJ ecological ~{lnUItH\ll'" \\ilh ram 11111:-{ "I thL" ..:J,r. ~l11d "(cur thmugh()ut th\.' ~car. but 

I\~\cr numer\,)lIS. 13ckele \200:!) rcpl1r1ed that th , ... "P!,,!(h.: ... hi.lt! not sho\\e:t! !-Ipecilic pn.:h:rcIKc ICor 

J parllcular \.'ndronmcl11 

DUring this study period collection ... of the olha tid ... spt.:c les \\ere too rev. to sugge~t their 

"'\.'<.I"ol1al and agro-ecologic31 pattc:rns, The) \\cr\.· Rh l1/l/hwmw!. Rh. guilhuni Rh. pmct/!XIa/lIS 

and I~r . mW'j!i1W{III11 r ll fipl!s I heir proportions \\t.'rc sho\\n on Figure J to 5 
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S,l I Attachment ~lte", 

TiCh:S $har~d th~ "urfacl.!s of their hO:>.h r1.'m<lr!..::.thl) \\ell \\ ith each SPI'CII..'S ha\ 11114 a prckf~l1ct: lilf 

a different 7on\.~ in an aprart!nt C\OiUtlolhlf: adaplation to feducl' c(1nlpl'titum (Kai<;l'f t!1 tlJ, 

19R2) fhe r(,sult uf this shn\\ed that the pn:thkclJon sites of ticks o'er the hnd: of ('attk \~a ... 111 

impala at l.i.'taba ram:h. :--l,uth ,I\rric~1 i hI.' IlHir nll\st lOp prcdikctivi slli.'S ::.cen dunng this ... IUJ: 

Ii.)f B cll!L'%rUitI,\ \\at: de\~lap. bdl: ,mJ h;ld .. kg and head In Jccft'aslng onkr of prd't.:fl.!m:L' 

\c\:ordinc 111 I-Io\\dl t!J til (1978) in hC:i.1\ \ mleslatiOn B decoloralll~ c.:an be found all\ "herl.' \10 - . . 

the bad: of callh-' During th is stud: I Il.lrll',QCllllm. A gemma. I. (:011(1('1'1..'11\ rind 1 lepicillrll 

l"Q unu mainl) attached to ~crolum UJUl'r. hri!o.h:c I and insHje part III Ie:g:. "clQ1uritc anachllwlll 

Slt~' described for .-1 \·urJ...'geJ1l1f1l •• 1 g~'11111ld nnJ J hpidum are bn~l..t:1. \\:ntral <;urbce of canlt.:, 

Hanks. stt.:mllm. uudt:r "'cn>tum h:'I\\~r JJ!\\bp I HOll£'l:Itraal. 1956. 1I~)\\i.'I1I..·f III. 1c)78 anJ (J!..dlll. 

~md Rh. j11'''''II\) \\('re found pnmarll: aUilI.:hI'U ttl ililal rt.'g.lon amI then f\!\\ of thl.!l11 i.m ci:lr 1111..' 

3nachmcnl site ohsencd dUring lhl~ :-LUd~ \\J~ sho\\1l on table 6. There \\<lS no S\.'asonal "~fIl· 

ecological differenct" of prel"t-ITt.'u attat.:hmcnt Slh::-., 

5.1 2 Sex ratiO 

Higher malt 10 female sex ratio \\ere. ,,-)bscf\cc! for .. 1 \·a,.iegalllm. \ gemma, A. c:ohuerem .1 

It'ph/um and Rhipi('(!plwJu\ 'pt!c:ie.\. But for IJ_ det:(}/uraiw the sc'\ rallt) ~h:e\\eJ to\\ards I"t:mak ... 

11l all the study areas of \\'ola:la J"hc rcsult 01 this ~tuJ.) ngreed \\ith the Ill1dlJ1g of ".llsc:r /!I ~JJ 

t 1982} III sOlllhcm l gan<.la. Kaiser eJ al. (191)1) 111 northern Lganda. Sulomon t:J 01 t 19(8) "I 
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Dld~ tu~ ura. Solomon l'/ 01. (100(1) at Seh~ta and l3ela~ C~OO..J.) in and nround ivlizan r ~fen Dloli 

£'1 al. (~fJ(ll) n:portecl male outnllmb~r~d female in Stuuy conducted Oil one humped camd In 

southern l ganda Kai:;~r ef 01. (I q8~ I ti.'!llI1d 1.4 ~ 2.3 maleffemall! and 1.1 - 2.3 mall! I~mak 

rallOS for I \'unegmwJI and Rh t' l'l"a(" respectively, The same pl'rson in northern l gaillb In 

1991 reported ~_5 male female and 3 II male female ratios for .-1 \(/n~l{a/llm and RI! l' LI·t'rI\"[ 

n",sp~l:l1\d~ (J~~tal:ht:::\\ (200-tJ reported.2"'; I. 6.2:1. .2.1.1. 32:1 and (l.Oo·l male 10 t"em.tlt: ... c"\ 

nlliQ:) forI coha.'rt!llL.1 \'w·/t'{[lIlItlll. ! ~emm£l Rh. e en~rt.'!i and B. det:n/nral/(s respecil' d~ III 

Jimma areas. The -.;c"\ ratios result of thi ... 'iotud) \\as presented on rablt:' 7. Gcnerall~ the male 

shnuld be outnumber~d thl! femaks dll(, 10 the fact that females once full) engorged dror ~Ir thl.! 

ho:-.t ilnd continue Ihl.! process of t'\ lIK'IslIlilg. But the males tend 10 remain on the host lor ... eh:ral 

month.;; anu continue feedmg and lllJ.tlng. \\ith other fema les (Solomon t!/ al. 199}; and 

\lekoI1m:n el at.. ~OOII. I lost gWlli1l1ng \!il.sil) remQ\'c semi-engorgeJ or engorged lenuie" a!. 

compare~t to mall!s (Solomon et (Ii I 9981.1 0\\ cr number males B dcco/ura/lls \\as ob:-.cr' cJ than 

kmalcs dunng this stud~ pwhJhl~ ,Jut' til ilS ,-er) small size Ihe malt' can hI.! ml::i>'cd .. iunng 

sampling I he !t\eslOck O\\l1er" ... \\ere nt"t \\dling to shme their animals \\hile samplm;; h\.'\.·allse 

of the culiural \ ie\\ POll1t pre\ailmg III Ih~' area. rhis was also one of the contributor~ litchlr., lor 

missing males of B. dC!colura/w 

5.1.3 PfI,!\ alence 

From this s lUd~ result during all inCrl!lllent by the relati\t' number of specific tick :-.pecies the 

inft:station rate of that species also Increased. Tick species adapted to dr~ area-- sho\\ cd 

signilicam seasonal prevalence \ariation \\ ith their respecti\e mOSt preferred habitats From this 

stud\ as an example..-l gemma can be taken. which showed significant seasonal \'anation 
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highland. \\Inch i:- IL\ m(\st preterreLi hahllat. rh~ ;.1\t:ragc numbc-r of adult lick "irt.·ci('~ rt!r caull.' 

found Junng thiS s{ud~ \\;1$ 10 ilgrel;"menl "ith (ictal'hl"" ,2004, \\ho rl.!ported thaI 4.t 12.5. - . 

and 4 .., for A \·ur;cgtUW1,. I 1!'~ mma. B Jf:.'c%ram\ imJ Rh r::l'l'rt.H e1"t:I"1\l 

The hlgh!!''it wtal tid. hurden \\;,1 .... rCL ,)rJed III \\I.'l Olnnths ( \ugust. "il.!plt!mher and Octoherl. 

and rebruar~ I dunng. Ihl:-. sluJ~ I hI." minimum and maximum total ti~" hurd~n ohscrycd on 

halr·bod~ regions 01 inJigl.'nou", \\.1'" ".:it highland and ~Oo a! hIghland In rl.'hruar~ ilnd Augu~t 

Deceml"lcr. \\hich IS I11tddk \..11 tht.: Jr;. "il.'a"l1O .11 .\Iemaya Agricultural I ni\l.'r ... lt~ Campu:-

Ethiopia lhe IOLaI li..:k iOJd pt:"f halt·h.,j~ regIons \\i.b higher In the. \\el season. I hl~ I:' mi.linl~ 

reflecting the increa..;ed reproduC'li\ I.' rale..; of many species of tick.... Junng tht: \\ et ... t:~(m. On 

other hand dr: ncs~ affects thl.' r.:proJu(tion rate uf tick. therefore. mClSI tick undergo diapausl.' in 

dr~ sl!J..son to sun I\t: harsh ume ~lr the ~I!ar DUring dr~ period ticks unahlt> to get '\ufiiclent 

\ t.'get3Uon anti or grasses th41t L"nablt' thl.'m to que;:,t and wait !"llr hosts . RedUl;lion of the 

\ee.ctauon co\er throueh he.J\\ 1!r.!ZJn!! dUL" to shunaae of ..!ri17Jne land \\111 ab.,) make - - ~- - - - -
cmlronmental conditions less f.l\ournhk. reLluemg the number of ticks Ide Castro. 19Q7a) In 
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ar~a likl.· Wolayta \\hcre ther~ IS shortage of grazing land and regular ploughing of most of tht: 

hmds (Wolayta Zone Rural Development Departm~nt basic data 2003) undoubtedly tend to 

reducl.' tid.. communit~ b) cuntrolling mOHments of animals. Survey conductl.!d in Queens Land 

sho\,ed that in areas \\'h, • .'r(' cropping and caule production practiced as 3 ~idehne acti,i t~. it 

proddcs opponunit~ for producers to rotate cattle around pastures (Eld~r el al . 198111. \ccording 

to Minjauw and de Castro (:!OUO) follQ\\ing hea\) mf(,:'lation heavy immunoingicnl response b) 

the host will develop. and thl:'l might rt:duce limit the m:xt host infestation. This immunological 

response host pIa) great Tl'llt: during earl) dr;.- penod. \\ hich then supported b~ the L-~Tect dr~ 

environmental condillon~ that Impose ticks reproductioll . fhe a\'ailabilit~ of l1utritil'n c ... tremd) 

decline stanUlg from mld·u~ paiod to the- It!'vcJ of li..'tal absence. Dunng this lime tht' IInmunilY 

of the host stms tn \\alll;' I unhe:r the begi nning 1.11' ra1l1 become more fa\ourahL: for tid.~· 

reproduction (Suther':>t. }9fC
f

, rh~rltlnre. falling ~'f hl1St Immunit) It'\d j'rlllll\\CU h~ iIlcrea:-;ed 

population of tlc10. "hll.:h ro.::-.uh IllghL'r tit·" dMllende in \\ "I period Ilen~l' UI In:..t :-. hke: \\ nJLl~ ta 

\\here there- is shon rail1~ tunc. It IS characlcfl/cd h~ high le\ el of mfc"'lations 

5.3 Breed res ista nc(, fur l id. ... 

I he breeds compaccd dUring thl::; stud~ \\cre IIlJi~t:nous and IloislclO l'fO!\' ill midland of lhe 

SIUU) area. I'hls stud~ rl.'\~a lcd Ihal tht.'fc \\.1:-' sl;:'llllk~1I11 \ariath'll1 01 111':1-. hurJcn lhITcrcllt.:c 

through Ihe .stud~ pt.·riods h.:'t\\cen Ihe'l(' t\\ O hn:eJ~ (I nO.610. P UO(JI! .111 1 11.05\ Ih.: 

confiJence intef\ al lit thl.' mean l1lonthl~ l. ng 1.\ - 11 \ Jriation can be l,b:--('r\ l.'J IlIml table. -: 

I he mean difference: hct\\ccn the t\\ll brecd~ \\as :-.t.1tlst1tall~ significant (P tI.tlIJIl Jnd 95" 0 II 
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for mean diffa ence O.396·0,~ 9). This resu lt of this s tud) li nd ing agreed wi th Ah and de Castro 

( 1991) \\ho reported that lIorm bre~t.i carried fe\\cr total tick burdens than lIorro X Holstein. 

Similarly YohualashC't t'l til (1995). Solomon and Kuaya ( 1996), Araga\\ ( 1 99~) reported beller 

control of tick burdens in the loca l inJlgenous zebu than Iloistcin cross. Accordmg to Solomon 

and "aaya (1998) observation I. \'arlt'.f!i1IIWl and B. dt'calnrall/.~ fed on Boran X Holsh:m cattlc 

sun I\!,;!d longer than lho:>c fcJ nn the mdigc Ilou5 Arssl and Boran breed. These hrcl.'J,s harboured 

tess A co/werens. B. dec:u/ol"ll/U\. Rh praelexlwl!.\ and /'(1'. l1Iarginalu l11 ndipe,\ licks than their 

crosses \\ith Iioistein lSolol1wn and I\.Jaya. 1 (96) From the observation of Solollhm and Kaaya 

(1996) at Abemossa ranch IOi.JI \rssi hreed was the highest lick resistanl. \\hlch \\as follo\\cd 

l:l) thc Btlran breed, but BmO,lr i\ 11&~.!l.'m \\a!'> th~ le~lst resbtant. ~ loran 1ft 01 r 11196 I d-.ses.:>ed 

hos! n:sisulI1ce to tic:l..s L\Jl c:r "''i·r.rcJ l3ttlt: in Btmmdl .md found thai PUf\.' Anl...,h.' callie \\crt' 

mOT!.: res-istam than \nknk \ qul .... tcln 

rherelort.'. ,me of the m(ht IIl1':'\m:mt dli!!t.·nl1l nant:-. l"r hu:>t rc~i:.tance is the breed p' LJUIt; II h':lh 

~'I ai, 19781. But \\ithlll il r;.trtl!.:ulJr hreed 1:1t'W r~ dctl.'nnining the le\eI of rC"h\JIlCI.. mdudt.' 

lactation (Rechm_ 199~)_ h:\d III' 1J1ltntilln (Sutill.'rst L'I rll. 198:; and Rl.'ch.: ltl9~r and 

gn.'llming bl.'ha\'iour (de Li"'lrll, 144\ dnJ ~liniau\\ anJ de Castro. ::WOO). It \ .. knll\\" i"wm 

\\ olJ~ (,\ lone Rural D('\dnr ..... 1..'111 I1crJnmellt Ba!'>lc Data (~003) thai I iolstdn CfI' ...... \.·., \\cr\.' kept 

h~ animal rrodllccrs in rur;1i m.'<1 nlJlnl~ for 111I1l.. pmdllctmn. \\hieh sene 3'i .1 ",l:;1llS \ll l.'.hh 

II1C(lllll:. Dut.' 10 thi:- ftlL'1 .... lh. h ,lnt mJb p(,ssihl~ t.'\ptl"t't..l hI prodUCllon "trl..'SS . 1\"'111:1.' \.lIulcl hI.' 

II1I'eS1L-d h~ ticks m,'r\.' than t .\. mJlgt:~wlh It must he t:'pl!ued Ihal If host rC:>lst.!!\":l' I .... rc:dut:l:!o 

by Intmduction of e'\OliC \ U .lIIrtn t ;\.'oes Into c<llth: pl)pulauons. the tick situal! III in the an::<l 

\\ III \\or~en rapidl~ Ihl:! ~'rC'1cncc 111 --\u:>tralia sho\\ .... d thai population nl 8 mil 'JIlIn \)n G.1ltlc: 
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ml'h.',I"'c,: c\.p"nt:nl1all~ a, tht: rx'rc~ntage of IJ ",clr, f(\ .!l."1l1." In .1 ,:.utlc population " reduced 

tI \( 1 P,;o.;-ll lid ":(lunt ma~ ~~'n"'rJII~ sug.gc,t h) f.1m~~r' J ... ;\ practh.:al method lor culling Il'\\ 

pruJudl\": animaI-.. \\I1I(:h an: hl.';J.\ 11)- 1Il1t.~stcJ \\!th til;" n:gul.lr!\ 
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,. (O;\("U'SIO:\.\ 'ill RF ("O~IMENIMTIO"\' 

\mllng the tid. species Identdicd in the stud~ art! •. n d .. 'c%rww". II, I'(IrieglllU1!1 I gemma 

JnJ I. colwerens: and Rh t:\' .. :rl\; t:\'t!rt'ii \\cre thl.. 1111:-.1 dhundant. and distrihutt.'d I hl'~ an: 

lmpt.)rtant cXIl:rnal p:mlsllt:, {ll CJult: in \\'(l13~ ta I,l.: Prl.'t;:rn.::d attachmt:nt site:" lor nllhl 0 1 

1111h/wmmtJ 'pede\ \H:fl' ... crotum udda. briskt.'1 hi Internal pan of legs. Dul.! W IhlS t~ICI 

tht:~ impair produCli\ It~ anJ m(\hdlt~ of the .u. .11:-. n dec%ra/In" \\ill he Iht.' mitjor 

(lh .. wch: fm IIltrouuction anJ Ji"s~ml1lations ofc'\{ j .. caltit.' ,mJ thei r crosses. hell1~ \ ector oj 

RtI"~·\i(l. 

!'n\ lfonm':llIal and ecological changl!s mol: in,; .!.:I.? aitcrauclils in lick di,lrIhution and 

abundance. hom thiS stud: ft.'sutt Il is possible to \. '~dudl.' Ihilt agro-ecolog) and season pia) 

~rcJt rok' in the \'anutinn 111 JI .. trihution ;md abur .:.tnt:c l) f tic"- :)pt!ci~s. d~ nami,,; ... BUI <ie\ 

anJ age of 3mmals are not pfillcirJIl~ detcnmn ill' these \arialions bl.'in!:.! \\1,;' Jet thl.!' 

411111nab to gra/e in the lield \\ hl.'11 Ih(' n::latl\e nUl,.~t!r ~,f cI..'rtain tid .. species incn..'a"ietllll <Ill 

ar",'a thert: is also increa:-.cd rale: of IOfCSlaUCllb, lh>; Ither faC!l1r that inl1uences ~lpulalion of 

ticks is the host factor (resisln.nce). From this stud. llnC of tht: most important detenninants 

or host resistance is the breed of callie. -t' 

Iltgh 100ai tick infestation of Iioistein CHIS::; \\as f(lu:;.J dUring. both \\et and dr) pl.'riods. SUI II 

IS slgnificantl~ higher 111 wet period than dr) peri(>.! rhe total tick burden of indigenous is 

ai!o.o higher during \\c t period as compared to dr~ r;!riQu. rhis \ 'aria tion In towl tic \.... burden 
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between the 1\\0 hreed ... \\ as 0bse n eJ duc h' Ih~'lr diITt:fI.:nc( In susct::plIbilil! 10 ticks. 

G\!ncrall~ the cn\iwnm" .. nt..ll condition 01 \\Olil~t.l IS conduchc for repwducllon of ticks 

rherdi.m:. the 1'011(\\\ in;! rccommendation" ar1.' Imwarded to benefit fn"ll11 tht: h\CSlOd. 

production by 0\ crcollllng the problems t.'I1ctlllntacd J ut.' to tick infes tation;., 

.:. List.' of s~kctcJ 1Il:" rt.'si:-tJIlt and ~\)mp;lrJt1\"d} pwdul'ti\e indigt!110llS: It b "no\\n 

that lht' Il'llf It!fm .I ... C 01 <lcanciul.''' It, ('lillrol t1l:b has bet.'n ,hI1\\n In he \~ry 

problt.'m<ltH:al I kIKt.'. there h grl!at lnh:rc5t \\ nrldwide in thl.' ~k:\ dopment or 

ahc:mati\"c:-. cOOln)l Ilh:a:mre!) Among. thl" altt:'mi:lIl\ t! the use of rCsht~.IIU cJllle IS onl' 

of the approach. "hlch i:"l the chc:arc .. t \If Jil thl..' other control mcthnds Iherelll rc. 

animal produdinn through selcctlon 01 high I) reSistant and prmJuui",: mdigem.lU\, 

should be enl:l.lUrdgeJ. l 'speciall~ In \\i.lml. \\et area .. a greater pwrnninn vf ~d~Cb:d 

mdigenous bkltlU IS r~qllired III hn\t,.' ad('qu<.1te resistance . 

• :. Strategic tu.::k (llillrl1i \rrlicauon a..:~trI~IJ6 mmed at r"duclion III lil.:b ropulatlt,n 

~ascJ Oil infomMtu,m ilbout tht:lr "~~I~\ln.H "Kli\'lt~ Thai b In:atlllg. anllnab t\\O tll 

three tlmc!) at carl) rJIIl) seas<m .md .tPIIUI t\\O treatments later <1fOUnU th~ l'ud l'l ralll 

pl.'riod to reduce llf 11C\.1 tick gcncrath1n:-. 

.:. lntt:grated tick control Thesl.' cm:ompa .. st!5 biological. chemical and t:t:ologlcai 

control methods. shou ld be u';)cd ,",llernul1\·e1~. use of tick res istance breeds or cJttle 

can be combmcd \\ Jlh short-mtt!1\ al pasture rotation. and \\ ith limitt.·tJ Ic\d 01 

al'ariclde use 

.:. Extt:llsion \\ork: Educating 31l1mai brecders on I h ~ problems ortid .. and tht' difh:rcllI 

control methods. \\ hleh can Ig 3\uilabJe in their ar~as. Succcsse::; 01 tid.s ct'llIrol 

generally associated \\ ith good I:\tcnsion \\ork. 



.:. "'tr~nglht'mn!;; amm,)1 h~alth ~.:r\J~l" lCl-..~ .trI: lh~ milwr llh~t"I!.:k to ImproH~ and lr 

l:;rJlh:· up lh~ nJlgt.'llllUS t.:aalt.' pn\Ju\,.{Jon f'\lh.."nllal thWllgh I.:'w ...... ·~rccJmg. Ilene\.!. 

tht' .1nll11;11 ... l.:r"'lc\':~ need ttl strl..'ngthl."l' thn1ugh Intra..'itrudurt! ,mJ man remer. fhe.: 

num n:a"lJO:- ft.lr Llilun: ('I St\nt.: rrogr.tJnme are ':(:tlnomic (~In~lrainb. or th ... 

tt!..:hOll..ar ... hf'nl.""Ol11lll!:,!" 

.:' fh.:l-..·hnrnc ObI.:J"\.'S J.:<.s\.':':-nh:nt Imrun.Jn,l.:. JI~tribut1l1n. hrc1.' Is Jil1erence and 

"c.I'Sllllal prl'\ .lknl.:l" llf niD "Ur.l'~ ... h,llllJ bl" clmdur.:tcd il~I"'1.'J 110 tht:' resu lt It I'" 

{l(lS!'-I\-1k hl dl.!"'l:;n nhldd oJ :nt"';r,lkd IH.:k .1nJ I BD I.:ontrol 
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6. A~:'<EX ES 

\nn~\. I .-\gro-ecologlCal pain\ I~C comparison oj tfll.: m~an dhtribution of th~ tH:k 

species Idl.'IllIficd from the stlld~ J.reas 

(I) .\~ro- (l}Agro- 'lean Sid E:.rror Sig.(a) 9:;°0 Confidence 

fl(k ~pecie ... ceo I Og.lC ,II ecological Difkr,;ntc lnlenal for 

II. 'i Dl!lerencc(a) 

11 1g.h ,llld \lulland I !..l ~ " [l :;) I 0001 o Iq(l I -Q-l 

I I "lrJ"~,lIl11'l 1.0\\ I,mel 1/10'/ " 1 o ,; I 0.000 I) 95(, ]: ~'i.l 

\\n.lI.lnJ LO\ .. land o .J1l" 0,31 016-1 I) [IN I 109 

I hghland \1jdlanJ I ·13).;, .) o .:!9J .000 0_86~ ]:.015 

I ,f!.o!IIII1/U 1,0\\ land 2 1121') 0.29..1 0.000 1 536 2689 

\I IJlanJ I 0\\ land 06-..1 • O.2QJ 0022 n097 1250 

lI ighland \lidlanrJ nOll ODl 0.912 -0.::!":'.:2 o ]:·B 

L(I\\ land 06::- . 0.131 0.000 0,,70 0.88-l 

I c()h<ler.·I/~ \I idland 1.0\\ land 0.61'::' • o 131 0.000 0:;)';: 0.869 

Ihghland \IIJland o22S, . 0106 0.031 0021 0-135 

< '''p,t/IIIII 1.0\\ land -00-:: 0,106 0.~ 93 -O.:!SO o I'S 

\ltd land Lo\\ land 'l ;011 • , 0106 0004 fJ.Oq~ 0.S08 

Il!ghland \ Iidland O. ~(l 0,31~ 0610 -n ·I:',.! O~~"1 . -
B "<>~·ol{/r,mH Lo\\ land :: (J~4,·) 0,12 0000 I 110 ~ 6~~ 

\hdl.md 10\\ land 1 )\~'iI'l () 312 0000 I ~:'i6 :! ~8; 

lllghiand \l idland I) :!~:'( " ) 0.080 0,012 0050 0399 

Rh l' t!\'~"I.\1 Lo\\ land 0--16111· ) 0089 0000 0286 0.634 

\l idland Lo\\ land O,2:;6i . ) Q,OSC} 0.008 0.061 0410 

lIig.hland \Iidland O.OO"! 00.1 0.929 -0017 0.08< 

Rh muhsumue Lo\\ land 0029 0.04 I 0 .• 78 ·0 ,05 1 0109 

~Iidland L. OI\ land 0,033 0.041 0.425 ·0048 o 113 

Highland ;"Iidland 004(1 0,044 0.36 1 -0 ,0.16 0.125 

Rh KU/llw/ll L.O\\ land v 05).; 0.04.1 0lS4 ·0.02S 0.143 

~\.1idland Lowland O.QIS 0,04-1 0.678 ·0067 o 10. 

. The mean dlrTerence IS significant at the 0 OS le\eI 

(3) Adjustment for multiple comparisons' Lea'>t Signifiont Ddfcrenc(' (equllalent to no adJustments), 
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Annex::! :-..tean I1llJ11b~r orlick species ident ified from each agro-ecologicallOnt.!s 

ami tht: 95% contidence interval 

Dependent Variable \gro-ecol Mean SId Error 950 0 Confidence Inten al 

Lo\\ er Bound Upper Bound 

lIighlanJ 1-<)0 0:2:;4 1.331 :2.249 , \'urtcgaillm \I1JlanJ 29:;~ 01:;.1 :2-176 3.394 

lo\\ land 3.395 0:23 -4 1936 3.854 

IlIghland 1.9;8 0208 I 531 1.346 

A gemma \1idland 3.3 77 () :!O8 :2969 3.784 

Lo\\ land 4051 0,:208 3.6-1 3 4458 

Highland 0.812 0093 0.630 0.993 

A COh<1.Tens \ltdland O.-q'" 0,093 0,615 0.9-; <) 

1.0\\ land 0.185 0093 0003 0.367 

lIighland 0.37) 0.075 0,:217 0.520 , leptdllln \Iidland 0.601 0.0-5 0455 0.748 

Lo\\ land 0.301 0075 015. 0.447 

Highland 7 -:'''':t . on I 73-11 8209 

B. dec%r<1{l/S \l1dland 761('1 0221 '" 182 8 049 

L.O\\ land 57-16 0121 ),313 6.180 

l1ighland 0.136 0,063 0.111 0.359 

Rh e. ('\'ertsl \Iidland 0'60 0063 0.337 0.58, 

Lo\\ land 0,696 0.063 0.572 0819 

Highland 0.123 0029 0066 o 180 

Rh. muhsamai? Midland 0.127 0029 0070 0.184 

Lo\\ land 0.094 0019 0.037 0.151 

Highland 0080 0.031 0.019 0.1-40 

Rh glli/hom ~1idland 0.120 0.031 0.059 0,180 

Lowland 0.138 0.031 0.077 0198 
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Anne\ 3. EfTects of the interaction of agro·C'co l og~ and season ~'n tick species distribution 

T~pe III Sum of \kan 

11<:" ilpt"cies Source Square~ d l "quare F Signif 

Corrected \lodel 1 121 750(a) ; ..: 14 550 \9 040 0.000 

Intercept 6·42 - .83- 6":2 -.837 188 TS 0000 

, rarrel!t)/um .-\gro·ecolog~ 53-180J , ~ 6 - , 402 11 993 0.000 

Season · Ag.roecol 118,379 , 
14 190 5.121 0.006 

Corrected \lodel 13 11 ":;5(a) ; ~61."87 20399 0000 

, '(I'IW'ltJ Intercept 73J-I :;91 - ; -1-1] 91 570.766 0.000 

. \ gro·ecolog~ 5"'4 - I"; , 28 "' ':' 59 ,,, ... , 
0000 - -_ . .).)-

Season · ,.\:;ro,:-col 6()J '9- , ~01 : 98 13493 0.000 

Corrected \ toJd 1209-11(a1 ; ' 4 188 17 .. 60 0000 

Intercept 306 -S~ . )6, - 83 10527 0000 

, n:J rl'//f ·\:.!ro-ecolo;;~ 6- l'I 
, 

~; 5:'4 .' IS, 0000 

Season Agr0':-C(l\ IU- 4.~-
, .,:; - Ill " 10:' 0000 -

<. ,-lrrected \t,lde, Iq2 5h()~.l' ; ;S S 11 2 ~;R 0040 

Intercept ~555.'b ::'5 556 5 51' 0000 

Agro·eco[.1g~ g I \(~ , ":0.552 2 Jti1 0086 -

io:p, • .;;.rll S':-3S0n . -\groccol S..: :s; , 
" \4 :: 'i'iS 00- 8 --

Corrf'ct('d \ Iodel 141100Ofa) ; ::s: :'00 C)"",93 0,000 

Intercept J 126tJ:Q J:::'-"O }91 4068111 0.000 

A>!ro·ecol(\g~ 3:;0 QS6 , ".:; J93 .; - J.' 0.00) 

B .h'COI01'<U/f\ ""eason • \groecol 606 - "J , 
~'!.; ~6- 10.5:.'""' 0.000 -

Corrected \ lodel 811'~,a\ 
, 6:·H 130Q- 0000 

Intercept 106 )01 _fi6 (01 1660:;2 0000 

·\ gro·ccolo;:~ J4 -05 , 
~2.35.; 18 () I S 1)'000 -

~, h "' ".:a"o/\ . \:;r\'~(ol ~ 2::0- 2 .: fl..: , 1e- ) I'::' -

(a\ R Squared ) 04 (·\ dlU .... ll·d R "'qUMl'J 00981 

" ) 0: 

ll)(' 



J\nnl.':,\..\ I"abk to sho\\ anal~ '1' ,f ,,~asonal va ri ation of thl.': major tick species takmg III 

tn consith.::ration allthl.' ,(lid> arl.':as together ( I \\o-::.amplc 1- lest \\ ith ~qllal 

\ ariancl.':s) 

Sid Std [<)5°oConf 

r It;" 'r.:~ Il"'> S<!i1"nn \1..:ar (-_rmr D" t - \'.llul.' I' Intl.'f'Ji 

-
Wet " U ~51 5 111 3.616- ~60tJ 

, \ <lflt _ lum; Dr~ ~I 0.107 2 176 10.~iI9 00000 • · · 1092 - 1 :' I~ 

Wet 2 I:') ())-II 1875 18-~ . 2.428 

, 
.~.:ml'/.J Dr~ ..! 09..! 0.~07 4.21 2 ·7.75S; 00000 . · · 368'":-4'101 

Wet o ~.! 0094 1.913 0656 - 10~.:' 

, nlhl, r.'IIJ Dr~ O~~ ~ 0060 1111 436 19 00000 • · · 0.238 - 0 47~ 

Wei J ~-: 0053 1.070 o 26Q - uA-5 

, 'q'[".J1I/ Dr~ ) .1-\ 0.069 1.410 · 1.1::1- 0222~ '" 0342 -O61~ 

\\t:I o ~':..j 0.17-1 .3 546 5981-6.66tt 

B .J.! IratlH D~ - -
" 0203 , 137 -5.393- 110000 • · · :' "'6S - !'\ 6' 

Wet 062· 0061 1236 050-1 - O.,·p 

Rio ,. t' ·,'r/.I/ Dr~ o ~I ,.! 0.041 0849 -I 3258 00000 . · II:!."!: - 0.386 

Degrees of freedom: 816 Db, \\ ·1.'1= -f 1-1 and Dr;. = -f 14 
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Anne\ S Repe;;ul!d mt'J"urt' . .mal;ses results of half-bod; region tou.1 tick. burden count 

~leJn month!\. hJlf.rod; regions total tick. burJl!n rcrcated. measure JdJu~td 

um\ anate tr:"l rr:~u!! (}t \\ lthm-subjects t in ea...:h brel;':d ben\. een months ). 

Type III \lean 

S()UTCe Sum Of ", 5<.juare J' 

Square~ 
-

'vhmth 'ipnt:ncllY 235"7..1 3.368 J y~ S..1~ 

AnUTned 

Greenhou~e- 13.57..1 ..l 63~ 5088 1:-i5 <'; ..l ~ 

Gelsser 

\1, ,rh • .-\ go-e..:o iog~ Srhericny 194-..1 lJ a 139 - 663 

.h;umed 

Gr.:enhouse- 1.94.1 () ~Q(, ,J ::! iO "'663 

Ge;sser 

Err, 'r \I"nth, Gr~e:lhuuse- 5 :08 20~ ..1)10 a.O::!7 

Go.=j~ser 

\\ lIhln ~ut1Je":l desIgn \1, ':11 

lompanson ot" Hoistem ..:ro~s and Indigenous cattle hall-body re gIO ns monthly 

burden \ mauon at Kobtle 

Slg 

0000 

0.000 

0000 

0000 

Breed Sid. Error 95% Confidence lnterval lor 

difference 

OO::!} "Of() O.3CJ6 0. -..189 

Indigenous 

Based <)n eSilmaled mJIgmal mean:> 

L The meln dil terence IS ~lgmijc:lDt al the 0.05 le\el. 

... Adjustment for multiple comp3I"i~on$: LelS\ Slgnii"icanl Dltference l.eqUl\J.lem to no adjustments I. 
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flg(} l ~cnl Sc;< flgc 11recd fllIgllS t ScptClllbcr Octohcl Noveillber December JaTl U, lr) I' chnlar} March 

2 2 I 3 124 IS9 I<I() " 58 44 30 48 

2 I I 3 123 I) I 127 61 51 J3 27 67 

2 I I 3 125 1:29 106 74 63 39 24 36 

~ 2 ~ 1 l SI) 1 M, 11 2 100 42 :n 20 50 

~ ~ 2 3 85 I " " 1'i·1 110 27 28 28 61 
--- -- _. 

2 I 2 1 1 X6 11 ~ 1 ~., 71 ·1,[ 19 17 49 
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---
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- - - 127 '" 204 , I 
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- - - -- . 101 9() 119 , , , I '1,1,1 .~X(, 27: 255 195 -
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" 2% ., I I ". 
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Annex 7. lid. ""p~C I ~ S uJcntificd from half· body of ea ll k pCI' a g ro·~co log l cal/ollc in (he \\'-.:1 and dry pcriod~. 

llighland i\ l rdland I _o wland TOlal 

~ ; rrr ll' rl l Irc~' \\' !.' I p~' r irl d 1)1 \ pt' r IIld \\ ~'I p~'r rod I)r) p~'r f(ld Wei per!(ld Dr} peri od 
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Annex 8 Figure to sho\\ cattle body regions used for tick burden cOLinting and tick 

sampling (Moddied from Kai ser, 1982) 
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Annex 10 Map of Ethiopia to show tick distribution in Ethiopia 

ERITREA 

SOMALIA 

KENYA 

Plate I Distribution of the common RJlIpICephalll.'i species in Ethiopia 

• Rl1 . e. evertsi 

• Rl1 . pulchellus 

· Rl1 . simus 

• Rl1. praetexta1us 

• Rl1 . bergeoni 
, Rl1. pravus 

> Rl1 . muhsamae 

'"Y • Hy. m. rulpes 

ERITREA 

KENYA 

Plate 2 Distribution of the common Hyalomma species in Ethiopia 
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• Hy. truncarum 

• Hy. impelarum 

Hy dromedarii 

• Hy. excavarum 

• Hy. a. anatolicum 

• Hy. m. marginarum 
r Hy. m. turanicum 
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.\nnex II. Pictorial repres~ntation of ticks· life c~ de type. 

Plate I. Pictorial representation of one-host ticks life cycle. 

ONE HOST TICK (Example Boophilus 'Peel,,) 

La rvae fNy m phs! Adul ts 

Adult female 

Source: Animal Health and Production Compendium (CABI Publishing, 2003) 

Plate 2. Pictorial representation of two-host ticks life cycle. 

TWO HOST TICK (E.tamp/2: fih. 2. 2\'er:S!, RI,. b",SG, 

Hy. delnrum, .'"!y. m. wramcum) 

LarvaeINymphs Adull 

~)g\ '~Adult 
l.~~ct r'. " ' ~' female 

0 -7..k-~-=-~1-~-;-rz;--q --§!B,t;-","~ If? 
Egg J 7f .s l. 

Larva Nymph Adult Eggs 

Source: Animal Health and Production Compendium (CAB! Publishing. 2003). 
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Plate 3. Pictorial r~presentation of three· host ticks Iil~ cych:. 

THREE HOST TlCK (Amblyomma spoCles. 

R)npJc~pholus ~Cles fiXCliplJqw) 

Eggs ~::;,. 

~ 
Aduit Mu!! female 

/ 

ource: Animal Ilealth and Production Compendium (CABI Publishing. ~003). 

119 



9. CL RRICL' LL'~I VITAE 

PERSO-':,IL DA 1 A 

Full name- Dr Desie herem\\ \iererJ 

Place of birth- Western Sht!\\'a. Gedo 

DJle of blrth- 21 December 1970 

l\. lilritill St~ll1S- l\.lJrned 

Religion- Protestam (Full G('I~pel B~'lll!\l'rs Church) 

Nationaht) - Ethiopian 

Pre«", addre,,- reI (06) 51-10-11 R.,idcc,c 

O~curatlon-

, lDuCA rJO:-J 

(06) 51-24 -91 Ofii« 

P.O.Bo, 12 . II ,Ia~'a ';oddo 

Animal and Fishenco:, Re~~ ~1rCC De\ dopment Dep:mmem 

Head. \10.-\. oddo 

I \1 C In 1 ropic:ll \ "eterinar) Epidemiolog~ .md EcOnl'mil:s from Addis Ababa 

Lni\ersilY Faculty of\'eterin3.0 \tcJl~me. 2003 :!005. 

11. D\ \1 from Addis Ababa Lniversity Facult~ of\'eterinar) ~ledicme. 19 1 -

19n. 

III. <conda~ "hool- Gedo second~ "hool 1983 - 1986. 

1\ JUnior second~ and elemcnla~ sch,,,'I - Gedo JUnior and Elemenl~ 

,chao I. 1975 1981. 

120 



3. WORK EXPER.IENCE 

- Animal and Fisheries Resource Dc\ clopmcm Department Head. 

2003 - 2005 

Representati\"c Office Head of ~ IDA. Soddo Zuri a District. 2002. 

- Animal Health Team Leader. Soddo Zuria District. 2001 - 2002. 

Department Head of Animal Health ream. Damat Gale District, 

1997 - 2000. 

- Trainer of animal Health Technicians at Soddo Agricultura l Training 

Centre. 1998/99. 

- Animal and Fisheries Resource Dc\"e1opment Team Leader. 

4. RESEARCH PAPERS 

- Cattle tick dynamics in different agro-ecological zones of \\"ola~1a. 

5. LA"IGUAGE 

Southern Ethiopia. ~lSc thesis. Addis Ababa Uni\crsi l) Faculty of 

Vete rinary ~Iedicine. 2005. 

-Economic significance of Bovine Hydatidosis and Fascioliasis at Asela 

Abattoir DVl\l thesis. Addis Ababa Uni\ ersity Facult) of Veterinary 

Medicine. 1992. 

Good skill of writing and speaking: - English. Oromigna. Amharic and 

Wolaytigna 

121 



(, RUERFI: 

• pror Gelache\\ Abebe (DV~1. \(Sc. PhD) 

Addis Ababa L'nhersll) Faculty of \ ~t. ~Iedicine 

p a.Box 34: Email:) !!kibret '1 \'3110\) com 

~a.d51-1 -339933. rei 251-1-26 II ~8 or 09-40 7160 

Debre-Zeit. Ethiopia 

• Dr. Kd") Bel ihu (DVM. PhD) 

Addis Ababa University Facult) of \ I.'t. ~ledicllll! 

A~sociate Dean for Research and GraJuJte Program 

P O.Box )·t Email:)\Clmed.n.!s(lh:l~(\m.lh::t.cl 

Fax ~·1·1 -33 99)3 

Debre-Zeit. Ethiopia 

122 



10. SIGNED DECARA TION SHEET 

I the under signed. decla re that the thesis is my original work and has not been 
presented for a degree in any university. 

Name Desie Sheferaw Mereba 

Signature 

Dale of submission 

This thesis has been submitted for examination with my appro\"al as Uni\ erSil) Ad\isor 

Prof. Getachcw Abebe 



l 

1089/Ds..;L~005 

1089 
rES 
2005 

AUTH O R.-l)esie ~heferaw 

TI TLE Cattle Tick Dvn,qmic In 
Lcolof;;1c~ . 

Cattel Tick Dynamics In different 
~bI'o Ecological Zones Of .. olay;a, 
vouthern Ethiopa 

Desie .:jbef'eral-I 

C-1 


