
, 

\1)1)1, \Il \Il \ l "1\ I' RSITY 

I \( ld 1\ 01 \ n I RI"ARY MEDICINE 

., II IlII S ()' 1111 CO\II',\II.A 11\ f PRJ \ AI ENCE OF ECfOPARASITES IN SMALL 

III \11 \ I, I' IIIRI I ,I I I ( II I) \CRO· F("OLO ICAL AREAS OF NORTII WEST 

'"0 \ EO" 01 OI(()\IIA RFGION, ETIIIOPIA 

Il\ 

I(;IS I 11 KO Nt: SIMGIIEN 

Jl "',2008 

o! IlRf /Ill. ETIIIOPIA 



ADDI ABABA U IVERSITY 

FACU LTY OF VETERINARY MEDICINE 

ST UDIE 0 T il E COMPARATIVE PREVALENCE OF ECTOPARASITES IN SMALL 

R ll NAl IN 11lREE SELECTED AGRO-ECOLOGICAL AREAS OF NORTH WEST 

SIIOA ZONE OF OROMIA REGION, ETHIOPIA 

BY 

NIGI ST MEKON EN SIMGHEN 

A theSIS subnultcd to the school of Graduate studies of Addis Ababa University in Partial 

fulfillment of the reqUIrements for the Degree of Master of Science in Tropical Veterinary 

Parasitology 

JUNE 2008 

DEBREZEIT, ETHIOPIA 



\ 
ADDIS ABABA UN IVERSITY 

FACULTY OF VETERINARY MEDICINE 

STUDIF: ON TilE COMPARATIVE PREVALENCE OF ECTOPARASITES IN SMALL 

R MI AT I THREE ELECTED AGRO-ECOLOGICAL AREAS OF NORTH WEST 

1I0A ZONE OF OROMIA REGION, ETHIOPIA 

Uoard of Fxternnl Eumincrs 

I 1'",[ Ph D roh,es 

2. Prof Asm. 11.11" 

Academic Ad\isors 

Dr. A K.Bos" (BSc, MVSc, PhD) 

BY 

' IGIST MEKONNEN SIMGHEN 

Dr Y,cob H.Ii" (DVM, MVSc, PhD) 

JUNE 2008 

DEBREZEIT, ETHIOPIA 

Signature 



I 

U~,· OF T AIlLES ................................................................... .. ...................................... I 

USTOFFlGlRES .............................................................. .......................................... 11 

LIST OF ANNEXES ..................................................................................................... 11 I 

LIST OF ABREVIATIONS .................. ... ..... .......... .......... ............. ..... .......................... 1\ 

ACKNOWLEDGEMENT ....................................................................................... ....... V 

ABSTRACT .............................. ... .......... ... ... .. ... ............. ...... ....................... ................ ... VI 

i. INTRODUCTION ....................... ... .... .... ... ... ........ ......... ... .. ..... ...................................... 1 

2. LITERATURE REViEW .. . . ... . ...................... . ....•. . .. ... . .. 4 

2.1 Ectoparasite Host Relationship. . ......... .. . ............. .. . .. .... . .. 5 

2.2. Occurrence and mode of spread of ectoparasites .................................................... 6 

2.3. Importance and impact of arthropod parasites .............................. .............. ... .......... 7 

2.3.1. Effect on production 

2.3.2. Effect on producti\'ity 

................................................ ......... .. . 8 

.9 

2.4 Distribution and prevalence of ectoparasites of small ruminants in Ethiopia I 0 

2.4. I Mellophagus ovillltS ,......... .............. ......... .... ...... ......... 10 

2.4.2. Lice ............. ........ .... ............. .. .......................................... ......•. i3 

2.4.3. Ticks........................ . ............................... ......... ................................. i5 

2.4.4. Fleas ............................................................................................................... 19 

2.4.5. Mites ........................ . ... . ................................. .. ..................... 20 

3. MATERIALS AND METIIODS .......... .. ..... .................. ... ..... .................................... 23 

3.i. Study area...................................................................................................... ..23 

3.2. Study animals ............... ' , ............................................................................. 24 

3.3. Collection and Identification of ectoparasites ......................................................... 25 

3.3.1. Ticks, Lice, Keds and Fleas ........ . ... .... . ... . ..... . . ........... ... ... . . . , •• .. •.. 25 

3.3.2. Skin scraping examination ............... .......... ...... ............................................ . 26 

3,4. Data management and analysis 26 

4. RE ULTS ................................................. .. ..... ....................... .... .............. ......... ......... 27 

4.1. Identification and prevalence of ectoparasilcs in sheep and goats.. ... . .27 

4.2. Intensity of infestation with ectoparasites ............................................................. 28 

4.3. Prevalence of ectoparasites in relation 10 different factors ...................................... 2 9 



I 

4 3.\ Prc\ alcOl.:"c and abundan..::c or cctnl'3ra~ltes In dlfll!fcnt agHlC'colog)' 29 

4:\ 2_ Seasonal \an3110n In pn:\alence and abund3rn:e orc,toparJSltc:s 32 

4 J,3 Prevalence or ectoparasite In different sexes oftht anlmals_ 34 

4.3.4 Pre\'alence of ectoparasltes In different age groups of study ammal 35 

4 4 The association of ectoparasltic infestation with age and sex of hOM animal. agro-

ecology and season 

4.5. Predilection sites of ectoparasltes ............................................... . 

35 

.37 

5. DISC SSION .. ...... .............................................. .... .................................... ...... ......... 39 

6. CONCLUSION A D RECOMMENDATIO S .......... ...... .............................. .. .. .... .43 

7. REFERENCES ........ .... .................. ........ .................. .... .......................................... .... .44 

8. ANNEXES ............ .................... ........................ .......................................................... 53 

9. ClIRRICULUM VITAE .............. .............................................................................. 56 

10. TATEMETNTOFDECLARATION ............................ .... ............................ .. ..... 58 

11 



\ 

\ 

\ 
\ 

I 

II,T OFT\1l1 rs 

Table I Summary of )tudy !>llcs v.lth Ihe Peasanl As.sociallons and mall rumlllani 

populatlon:-. . .... 25 

'1 able 2. Pre\'alence of dlncrcnt eCloparasltes In sheep and goals........ 21 

Table 3. IntensilY of ectoparaslles on ,"fested aOimals In northwesl Shoa zone, Ethiopia 28 

Table 4. Relative abundance of ectoparasites from sheep and goats In northwest 

Shoa zone, Ethiopia .. , ..... ,. .......... . ................ . ......... 29 

Table 5. Percentage abundance of different eCloparasites in sheep and goat in three 

agro- ecologieallones, ........... ..... ...... ....... ... ............. .30 

Table 6. Mean counts of the major ectoparasites of sheep found in the three agro 

ecological zones during two seasons ........... . 32 

Table 7. Mean counts of M OI'lIllIS. B OV;s and Amblyomma spp. in sheep found in the 

three agro ecological zones during two seasons. . . ... 3J 

Tablc 8. Prcvalence of ectoparaSltes in different sexes of sheep and goat in the 

study area. ........... ,........................ ................. 34 

Table 9. Prevalence of different ectoparasites in different age groups of study animals. 35 

Table 10. Multl\ariate logistic regression. odds ratio and p-valucs of agro-ccology, 

season. sex l' ,J age for ectoparasites of sheep ...................... . . 36 

Table II. Multivariate logistic regression, odds ratio and p- values of agro CCO!Ob'Y, 

season, sex and age for ectoparasites of goats ...................................... · .. ·37 



I 
\ 
\ 

I 

11\) 01 \'" ,\1" 

Allnel I: Photograph taken durinJt the 'Stud) period 

Plate I Infe:.l3tton of Mdloplll.1gll ()l /lila on shc.:cp 

Plate 2. Mdll'plwgll.{ omnn specimens collected from sheep 

,'late 3. haminatlon of goat for cctoparasltcs atlhdabu Abote. 

Plate 4 Predilection sites of cctoparasites on goat 

Annex II : Ectoparasites of small romtnants 

•................... 

5) 

54 

54 

I' latc 5. a Amblyomma spp b. Mcllophaglls ov;nUJ c. Bo ... ·;cola O\·;S "........................... 55 

III 



I 

• • 

LlSl 01 \llln' I' IIO~' 

AAlJ 

A 'OVA 

CSA 

DVM 

.SAP 

EVA 

~AO 

FVM 

GOP 

ILCA 

KOH 

MSc 

OlE 

PAs 

SPSS 

UK 

USA 

USD 

Addl!> Abaha l'IlI\CT!>lt) 

AnalysIs of Variance 

Central Statistical Authority 

Doctor of Veterinary Medicme 

Ethiopian Society for Animal Production 

Ethiopian Vetcnnary Association 

Food and Agricultural Organization 

Faculty ofVelcnnary Medicine 

Gross Domestic Product 

International Livestock Center for Africa 

Potassium Itydroxide 

Master of Social Science 

Organization International de Epizootic 

Peasaht association 

Statistical Programme for Social Sciences 

United Kingdom 

United States of America 

United States Do\1ar 

IV 



\ 

\ 

I 

• • 
• • 

A( "\()\\ 1 11)(.1 'If \ 1 

Fir)!I),. I \l.3nt III than~ the I (lrd (.,1,..) for ~I"tng. me trcn~h and for III help In all the" da) 

ormy life. 

I wauld like to c xprclos m)' respect a nd gratitude to my advisor Dr A ..:: Balou for h IS 

guidance at all stages of this study and for giving me the necessary corrections of my 

thesis. I would also like to acknowledge Dr. Yakob Hailu for his encouragement and moral 

suppon. when my health has not in good condllion from mid of starting the study, 

I would also thank Dr. Solomon Gebre for his guidance and supervision during the study 

period, And also Dr. Silesht Mckoonen, Dr. Zerihun Nigatu and Dr Kassa Bayu for their 

encouragement and for giving me relevant literatures. 

My deepest thanks also goes to Oromia Agricultural and Rural Deyelopment Beaurou for 

allowing me conduct my work In the region 

I would like to pass my respect and most sincere gratitude to W10 Adey Feleke, for her 

great contribution from the beginning of the study spending her time to gi\"c neces~ry 

correction of the thesis draft and friendly encouragement. I would also thank Mrs \1ala 

Basu for her a ssistance during the w rite- up of t he thesis a nd giving m c m oral support 

throughout the wri ng. 

My deep appreciation goes to the NA HDIC, Sebcla fo r giving me the financial support for 

the study. 1 would like 10 extend my deepest gratitude to all SlafT of, sebeta laboratory,my 

special thanks goes to Dr. Mesfin Shahle, the managi ng director for his permission to use 

all the materials necessary from the laboratory and also provide the all research facillties_ 

My t hanks a Iso goes to Dr_ T cfera S ertse a nd D r. 0 aniel Gizaw for t heir comment a nd 

critics in the thesis" I like to extend my thanks to w/o genet Bogale, Ato Egigu Zeben and 

Ato Abebe Mekonnen who works In the Parasitology Department of AHOIC, Seheta for 

their technical assismnce during the research work. And I would like to thank Ato 

Getachcw Mengiste for his contribution 10 takmg pictures. 

Last but not least, my deep thanks goes to all my family, especially Ato Mesfin Tefera and 

W/o Anchinalu Mekonnen for all- round help and encouragment throughout my 

postgraduate study . 

v 



• • 
I 

• • • • 
~--------------~~----I 

\IlSTRACT 

rhc stud) "as carried out from Odpbcr 2007 1\) .\prtl 2008 in three selected agro 

ecological areas of North We!!.1 Shoa lonc:~ of Orcmia region. The objecti\C:~ of this s,tud) 

\\c:re to detennine the prevalence and intcnsit) of ~lOparasite~ on sheep and goats in the 

Ihrt!t! ... grV(:~IJ:",~;",dl zone in I\~I,) "c:l...o"s. llinical c'Jmination \\~ condulo:ted lor the 

presence of sheep kcds. ticks. lice. neas and mange miles from the animals. Out of 1636 

.. heep and 387 g('l:lIS examined. 72.3% of .. hccp and 75.1% 01 goals "crc found to be 

positive with one or more eCloparasitcs. The major ectoparasites identified on sheep "cre 

Mcllophagus Qvinll.), Bovicola on ... Rlllj)icepilalus e.e\'erl.ri and other species of \\ ilh lo\~ 
prevalence. In goats, immature Amb()'Ol1lmo species . . \lellophaglls O\.'/nIlS, LinognarJws 

,frenopsis are the major prevalent ectoparasites and other parasites of lov,. prevalence, 

Regarding intensity of infestation. in sheep the relative abundance of Mellophaglls ovinus 

\-H'~ nighest follov.ed b) immature Amblyomma spp. and Bovicola o\.'is. Other species with 

less Intcn ... t) \\-cre ., Hlrlegafllm. 8.dt'(·o/uraflls, R. c. C\·t,:r/H. R. praere:wfl/s, R. pral'/ls, R 

.\ongllincus. R. spp., H. IrImcarlim. H nI. rllfipes. L. .Slenopsis, L. ofricanus, L. pedalis and 

CtclIlk:eplwliclcs W. 10 decreasing order of abundance. In goots. the most abundant 

ectoparasite \-\as found to be immature Amblyumma .5pp .. lollo\-\ed b) MdJophagus Q\·IIIlIS. 

The prevalence of sheep ked among the agro ecologies showed significant difTerence 

te .... cen h;g~'da.,d and lowland (OR 0.640. P<O.OI). but there \\8S no significant 

dilfcrence (I': 0.05) between highland and midland agm-ecologies, Regarding lice. there 

\-\-as c;igniiicallt difference bct\\ecn highland and midland agm ecologle~ (OR 0.589. 

P<O.OI). but no significant difference was observed bet\veen highland and lowland areas. 

Ihere was significant dilTercnec III prevakm:c ofticlo. infestation in sheep bet\-\een highland 

and lo\-\ land (OR 1.60. P 0.00 I). The prevalence of flea infestation in sheep was not 

SigOlficantl) difTerem ~r'" 0.05) am('lng the agroccologies. The prevalence of ~hecp ked . 

tieb. lice and nt:J:. .. h.\\\cd si~nifi~ant diflcrencc bct\\een latc \\ct and carl) dl) .. ea!'>ons 

(OR 1.862. n.387. 1.:iOO &. OA<iR 1'< 0.05). Like\\ise. the cneet of age on the pre\alence 

of the." ectop;orasites sho\-\-ed that significant difference \\as obtained bet\\cen adult and 

lamb in all the four ectoparasitcs, With respect to sc:\. significant dinertnce on I) in 

prevalence of fleas infec;tation \\0.5 sho\\-n bet\\een males and females (OR- OA09. 

p<0.05). In highland and mIdland agroeeological zones. Mellophagus ov;nus \\-as the 

dOlll1llant spt.--cies in sheep and goats. follo\\ed b) 8(l\'ic:o/o uvu "hilc in 10\\ land. 

Amhlrommll .\"pp. \-vas the dominant species both in sheep and goals. follo\\cd b) .\1 U"'''''H. 

VI 
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, II H 0\15 '" s recorded hom t:uJa 01 any 01 the .,1'I1e1:ulopal zones ~mbh 11UJ 

\<lrll'g.,lIIm "'3 lound to he 01 Ic:a 1 abun..un..:e 10 hl&hIJnJ hecp In mldl:uw sh«p. 

1I\lIlmtlllW III rll/ipt s "iii [nund 10 be 01 leJ ... t abundance ",hlle: 10 mldl:md soots. 

(·It'lIo('(.'pha!,dt:.'i J pp "a$ the I ea~t abundant !io pte Ie" found L mOX'lI.,t/!,1 ol"~<1I1IL' and 

RI"pICl:phalu~ 51J11glllttCII ~ "ere the lea~1 abundant pecles 10 10\4 land ihec'p In SooB II 

trlll/calUm and RI"pIC't'pha!IH spp. ",ere the le~t abundant ectoparaslh: pec.:s Dunns 

early dry season, sheer ked count 10 sheep was sigmficantly higher In highland an:a than 

midland and lowland (p. 0.05) Regarding tick count. midland and 10\413nd areas hold 

sigmficantly (P< 0.05) higher number than highland but no significant difference "as 

found between mid- and lowland (P> 0.05). Lice IOfe -tatlon was significantly higher In 

highland than that of midland and lowland (P< 0.05). No significant dlfferen,e .... as 

obscn:ed In ncO. infestation belv.een the three agroecological zones. The o\crall findm~ 

of the current study mdlcate the need of strategic ectoparasite control programm~ In the 

study area . 

Kc) \\ ords: cctopa ras il es. pre\ a lcncc, burdell. Orolllia r egion, Ethjopa, agro«olol!~ . 

Sheep and goats 

VII 
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1. I~ I ROOl n I()~ 

Sheep and goats an: the liT"" ammal-. to be dum 11..:'3tcd and h.a\C canBnuC\! It) proud.: 

\anous functions 10 man SIX,,(lal feature of. mall rummanb ""hlch fa\our lhcu 

production mdudcs their greater rcslstaocc to drought. short reproduction cycle, It)" umt 

costs and ease of handling and husbandry «'harry et 8\.,1992). Both sheep and goalS are 

multipurpose aOimals prodUCing meat, milk. skin, wool or half. hom. bones and manure 

(Peacok, 2005, Zygoyiannis. 2006). 

Statistics on sheep and goats although not always reliable, as they are frequently based on 

estImates rather than actual census, indicate that there were about 1024 million sheep and 

768 m ill,on goalS world" ide (Zy!!Oyiannis, 2006). S hetp fonn a c ntical component 0 f 

most !n:estock production systems In every continent. 

Ethiopia IS onc of the African nations rich in their livestock resources. Current estimate: of 

Uhiopian livestock population IOdicates that the country owns 27.6 million sheep and 23 3 

million goats, which are raised in different agro·ecological regions of thc country (("SA, 

2004). The highlands support about 75% of sheep and 27% of goats, while the lov.lands 

{mostly pastoral a reas} are IOhabited by a bout 250/0 0 f sheep and 73% 0 f goats. Small 

ruminants are produced by famlers under extenSive management system or 10 adjunct to 

crop production. In the centrol highlands of Ethiopia where mixed crop livestock 

production system is practiced, small ruminants accounted for 40010 of cash income and 

19% of the housed meat consumption (Zelalcm and Fletcher, 1993). Although sheep and 

goats industry is in its infancy, most of sheep and goats kept by small holder farms were 

important sources of meat, milk, cash, half wool, skin and live export animals (Kassahun 

and Getachew, 1996). These ruminants and their products are important e~port 

commodities contributing to the national economy in addition to supporting the livelihood 

of millions of pastoral people. Owing to their high fertihty, short generation 101el"\al and 

adaptation even 10 harsh enVironments, sheep and goats are considered as investments and 

insurances to provide mcome to purchase food during seasons of crop failure and to meet 

seasonal purchases such as Improved seed, fertilizers and medicine for rural household:>. 

Even though small rummants are Important components of Ethiopian farmmg system, 

productivity is still low and their contribution to food production are for below the 
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C\pt."CI\.-d poh:ntlal compared 10 other ,uunlne 11" I tJccau5C mall rummant pradu lion 

In HhlOpi3 \)0 con tramed b) the: I:ompound cliett:. 10 prevallmg diseases. Inadcqu31 a 

nutntlon and poor mana~cm('nl «.ia .. ha..-.. 1%6). I)lrect and lOdm:ct losses occur thmu(!.h 

mortalities, redut:ed .... elght gam. poor rcrroduCl!\-c pcrfonnance and condcmtl.Jtlon of 

dl~a~ organs at the abattol~ (Tembly. 1997). 

Ethiopia's economy is based on agriculture that accounts for 85% of the total employmcni 

and 75% of export (Zcwdu. 1995). The country's Gross Domestic Product (GOP) was USS 

6.6 billion in 2003 with an annual growth mte of 2.7% and in the same year agriculture 

accounted for 42% of GOP and livestock sub-sector contributed 12-16 % of the total and 

30-35 % of agricultural GOP. Livestock was the second major source of eammg of foreign 

currency through expon of lI\"e animals. skins and hides (Ayele et aI, 2003; FAO, 2005). 

In add Ilion to their contribution to food production providing 35% of meat consumption 

and 14% of milk consumption (Asfaw. 1997), sheep and goat skin and live ammals are the 

second leading expon items next to coffee m Ethiopia (Gizaw, 1987). Sktn from goats and 

sheep has been Important economic products contributing for the largest sh'lrc to the total 

and agricultural expon commodllies (D IE. 1997). This fact gives the advantage of earning 

a large foreign currency from the expon of hides and skins. About one million hides and 

nlOe million skins arc processed e\-·cry year in more than twenty tanneries in different parts 

of the country. lIowl; ~r. about 50% of the sheep skins processed are rejected because 0: 
cockle or in Amharic "Ekek" (Bayu et aI., 1998) is an allergic dennatitis caused by lice and 

keds and is characterized by discol ration of the skin or fonnation of small nodules on the 

dennis, which are about 0.5 to 5 mm in diameter. These nodules may rupture and leaves 

scars when they heal. Both these scars and the discolorations fonned due to the allergy do 

not take dyes during tanning, which cause rejection of the leather products. 

Among the various types of parasites of sheep and goats, ectoparasites are known to cause 

animal morbidity, loss in productivity and reduction in reproductive performance. 

Information about eCloparasites that exist I n s heep a nd goal flocks 1 5 always necessary. 

Because the presence of different types of cctoparsites in different geographical 

specificallons, the study of small rummant ectoparasits is important., not only for livestock 

but also for humans, since fleas, mites and ticks also parasitize humans, especially those 

who work in close contact with the affected animals (Zarif-Fard and Goudari, 2000). 

2 



I "Iemal pard 111:5 arc Ihe IO.3Jor tau II namuunl 

productIOn III InJn) .3rea of Uhlopl.3 Among Ihcse, 111:( ked,,- m.tngc and lid. Ire the 

major causes 11. ~kln disease (1 efera. 2()0.4) Of these Suuto/a 0\11 and .\(tI/Op""~U 

OI/llU.f In shecp and goats are reported to be the mo t serinu C.3U$(S of km dlsca of 

small ruminant:, affL-ctmg their prodUcllllt)· and quality of skins (liabte, 199~). Skin 

diseases are among the major diseases of small ruminants causing senous economl~ 10 s to 

small holder farmers, the tanning Industry and the country as a whole. Skin disease causes 

decreased production and reproduction and downgrading and rejection of skins Currently 

skin disease caused by lice, keds and mange are affecting the tanning industry very 

seriously causing enormous downgrading a nd rejection of s kin and hides. According to 

tanneries report. skin d iseascs d ue to external parasites cause 35% sheep skin and 56% 

goats skin rejcctlOn (Bayou, 1998). 

The study of the parasites of sheep and goats to identify e<:toparasitc species and determine 

their prevalence m a given agro-ecological area is pertinent because the findings could be 

used to make objective decisions on control strategies. The findmgs could also help in 

devismg slr.llegies to meet the current shortage of meat and milk crcaled by the rapidly 

increaSing human population. 

In \' iew 0 f I his, the m .• m 0 bjeclive oft his study was to contribute to knowledge of t he 

distribution and abundance of the most common sheep and goat ectoparasites in North 

West Shoa area. 

The specific objectives of this study were, 

To determine the prevalence of ectoparsites affecting sheep and goats in three selected 

agro-ecological areas of North West hoa zone ofOromia region. 

2. To provide baseline data of infestation m two different seasons dunng late rainy season 

and early dry season. 

3. To compare the magnitude of ectoparasites infestalion between the two hosts, sexes, 

and ages. 

3 



2. LlTrRATl RI RI \ II \\ 

Arthropod~ contain 0\ cr 80 0 of all kno"" animal c,pc!cics and occupy aim 1 C\Ct') l..nCl\\ n 

habitaL reprc'>Cnting e\'In.:mei) di\C:r~ group thai ClI.hibit c,tcn)IVI! morphologll.:JI 

differences (Bay and lIarris. 1988). The economically important arthropods belong 10 1\\0 

major groups: Class Insecta that comprise nics. lice and fleas and Class Arachnida that 

comprise licks and mites (Solusb), 1982). The general life c)cle of Insects (flies and 

ncas) comprised different stages called instars. After mating, adult female flies 13) eggs 

which hatch to larvae, such the maggots of flies, of which there rna)' be scveral siages 

before fannalion of pupae from which the adult nies eventually emerge (I lunter, I 994}. 

IIO\\.-c .. cr, flesh flies la) ncarly hatched first instar larvae whereas first flies. tsetse flies and 

sheep keds lay lan'ae almost ready to puparnte \ .. hich larvi posited. In the case of lice. the 

female la)s eggs on the host. the nymphs hatch from the eggs and moult through 3-5 

stages. e\entuall) moulting to become asexually mature adult (Wall and Shearer. 1997). 

Likc insects. adult ticks and mites (acarincs) lay eggs that hatch to laJ"\'ae, \\hich resemble 

small adults except thai they have only three pairs of eggs. Larvae mouh to nymphs that 

ha\e four pairs of legs. and these in tum mou lt to adults (Hunter, 1994). ArthrotxXi 

ectoparasitcs live on. puclure, or burrow into Ihe surface of their host's epidermis. to feed 

(\r shelter. As a result, there may be direct damage to skin ('.T d other sub-cutaneus tissues. 

Morcover. the presence of burrowing ectoparasi lcs and their salivary anJ faeca l antigens 

can stimulate immune responses. in some individua ls leading to hypersensitivity 

(Bcrriatum el aI., 2001). 

Gcncral classification of Arthropod paras ites (Wall and Shearer, 1997) : 

PhyI ... 

Arthropoda 

I ~. - I I ~. - .. I 

I O=den I 
T 

I DiDfero (Fhul 11 Pthil"Optcl"O n..x. l 11SiohonDDtero m.tosl 
I 0 ••• I 

l l 
I ""conformu 1 I Sorcot flfonne 1 

(Sub ...... <~ I 
I ""stigmata 1 f Prostigmata I r Met::i~tQ I Mc.sotlgmata 1 

,.; .. ,., .. , ". ... , 
4 
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2.1 FC10I)3r::ll\ih' 1111\1 I{clalHHHhip 

lhe prc!iCn . of ("lema I para!:iltc~ on the: ho~t IS termed 8$ tnfolahon I he aSSOC1.3I1(In 

between arthropod n:tnp.1r3!tlle and \'ertebrate ho!.lS may take on vanety of fnnns In IOtnC 

case the parasite may feed. only occa!ilonally on the OO"t ..... Ithout hc:lng dC'pendant (m It 

(Wall and Shearer. 1(91), The host pro"'lde' • number of Important rcwurcel for the 

para!ille. most Vitali). the host supplies a source of food, which may be blood. lymph. tear 

or s .... eat or the debri!:i of the skm, hair of fcather. The host's body also provides the 

environment on which ectoparosites live. generatmg warmth, moisture and .... Ithm the skm 

or hair a degree of protection from the external environment. The host may also provide 

transportation from place to place for the parasite, a site at which to mate and. in many 

cases, the means of tran!imission from host to host (Wall and Shearer. 1991). 

Despite a benefit of a close association with the host. there is a considerable "'ariatlon In 

the amount of time sp.!nd on the host by various types of eCloparasilS. Some cctoparasites 

such as lice live in continuous association with their host throughoultheir !ife c)'c1e and are 

thererore, highly dependant on the host TIle majority of ectoparsitcs. ho .... C\'er. ha\'e onl), 

Intcrmlttcnt contact WIth their hoslS. and are frccllvig for the major portIOn of their 

J.rccyclcs (Soulsby. 1982) In somc cases. e<:toparnsitcs, such as mites. are highly h o:.t 

speclfic~ only one host species is exploited d in some instances, the parasIte can exist 

only on one defined area of the host. Other species ure able. to exploit a wider range of host 

(Wall and Shearer, 1997). 

According to Soulsby (1982). the life cycles of most of the parasites are direct.lbeir eggs 

require high humidity and warm temperatures to develop into infective larvae (third Instar). 

Ammals become infected when they are feeding or resting. particularly in a herds. 1be 

fairly common occurrence of these parasites Indicate the potential mean!i of clinical 

infection when conditions such as warmth and adequate moisture combine. and in 

particular. when animals are overcrowded in unhygienic conditions. 
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2.2. ()ccurnnc(: and mode of 'Spread or ~IOparll\ill'~ 

(he prcad of mange heep ~cd and hce I u ually b) close (onLad btl\\C'CIl dean and 

Infc ted ammah Sarcophc mange I) hlghl)' contaglou~ thu m~1c case arC' rul)' Ken In 

groups of ammals kept togcther The movement of kcds from e .... e to lamb IS an 

Important route of mfestatlon (Wall and shearer, 1997). Infestation .... ,th miles and lice 

rna)' also occur by mdlrect transfer, since lhe mites and lice have been shown to be capable 

of surviving off the host Inert materials such as bedding, blanket, groommg tool and 

clothmg may act as cameO), The fOOl louse of sheep may gam mfestation from the pasture 

(Radostitis et aI., 1 994). 

Factors that mfluence the occurrence of the effect of arthropods can be classified mto two 

groups: those controllmg the prevalence of arthropods and those determining the 

susceptibility of the hosts (Soulsby. 1982). The prevalence of parasihc arthropods I~ 

largely Influenced by season for they a re adapted to definite ranges 0 f temperature and 

humidity. Fltes breed and are acti\'e In the wanner and humid months of the year In 

temperate regions. and the ramy season in tropical and sub tropical regions. Studies on 

myasis of sheep and goats in North Sinegal showed that sheep were more mfested With 

.... ound myasis than goalS. In temperate areas. the o\'crall mfestation rate of flies was high 

In summer, followed by spring than autumn and the least rate of infestation was m winter 

The incidence of blowfly strike varies widely depending largely on the ehmate; wann 

humid weather being most conductive to a high incidellce. The nics are more attracted to 

sheep that have undergone prolonged wetting so that bacterial decomposition of the skill 

can occur (Radostitis et aI., 1994). Local factors such as marshy areas may provide 

conditions suitable for flies to breed the year round (Hunter, 1994) . 

In the case of ticks, the relati"'e humidity and air temperature are also mam faclOrs that 

Influence tick actIVity. In temperate chmate, tick activity is usually confined to the period 

between spring and autumn where there IS sufficte:nt ramfall and wann temperature. In 

tropical and sub tropical climates, tick actiVity and reproduction is greatest during the rainy 

season although different species have different microclimate requirements (Ilunter, 1994). 

likewise, the levels of mfestation of pennanent cclOparasites such as mites, lice and sheep 

keds show seasonal periodicity. However, in contrast to flies and ticks, heavy mfestation 

usually occur in the moist and cool temperature of winter months and decline m the dry 
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anJ hili (ofl(htluns nf summer /'J(jroPllc IIIIIt lake refuge In prolt."1:IN SII su has IfKo 

a'IIIJ.C}es,ear~.me\enlulJ In the klll(R,do Iitl <:1.11.1994) 

In addition to sea nand chm:lIc, those r;l.I.:tors affectmg the slUCepllblhty oflhe ho:it pia) 

role m determining the effect of arthropod para~lte~ . Sheep and goab thai an: housed 

during cold, Ihat are In J'It'klr condlllOn. those affected with debilitating. diSCaK5,. 

ovcrcrowded and poorly fed. arc usually aO"ected with mites, lice and sheep ked . I.ong 

fleeced sheep breed are prone to Infe~talion by sheep ked and lice whereas sheanng 

reduces their population (Rado~tltis et al., 1994, Wall and shearer, 1997), 

2.3. Imporlancc and impact of arthrOI)od parasitcs 

Arthropods are Important because the)' may SCf\'e as mechanical and biological \eclors for 

vanous pathogens such as protoLoa, bacteria, viruses. cestodes and nematodes that produr.:e 

disease (Bay a nd H anis. 1 98S) a nd may produce venoms and 0 ther substance~ I hat a rc 

toxic to domesticated or wild animals, or human (Hedex, 1998). The presence of 

ectoparasites affect the II\'estock economy in terms of production. producti\'lty. and skin 

quality and through labour and materials applied to minimize the direct effects (T embl). 

1997). 

The direct and mdirect losses due to eClopara~ites inch.:de (Wall and hearer, 1997, Nan 

and Hansen 1999): 

Blood loss: although eaeh individual ectopamsite only removes a small volume of blood 

from a host, in large numbers the blood removed by feeding may be directly debilitating 

and anemia is common in heavily infested hosts. In one study in USA over 90 kg of blood 

was estimated 10 have been removed by licks from a cow over a single season, 

M)"iasis: the infestation oflhe hvmg tissue with larvae causes direct damage to carca~~ or 

skm. 

Skin inflammation and pruritus various ectoparasite mfestations cause pruritu~. onen 

accompanied by hair and wool laos (alopesia) and occasionally by skin thickening 

(lichenification). The prcsense 0 f cctoparslle on 0 r i n burrowing In to the skm c an also 

stimulate inflammation. 
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I '''it and allcq,:i rC\p4'II1\C\ ca d by antlgen.nd anllCOilgubnt 1ft the II .... of blood 

f dm, lrthropud 

l)i~lurbance th~ Imtallon caused, partJeularl) by nih. the)' attempt fccd or 0\1 It. 

commonly result In a vanety ofbd\avlour Iioueh a, hc,:ad hakmg tampmg L.m t\l.lh;hmg. 

1311 sv.llchmg or scratching The50e aCllvltl~ rna)' result to reduced grov.th and loss of 

conditions because the lime spent In avoidan,e beha .... iours In lost from grazing or resung 

Self "ouuding The actiVities of particular ectoparasltes, such as warble nics, may cause 

dramatic a .... oidance responses in the Intended host, known as gadding. The madly 

I)amckmg animals may cause serious self-Injuries follOWing colhslon v.llh fence and other 

object!,. 

Immunosuppression due to infestation. the Immune response of the animal rna)' be 

",cakened which further leads to inerea d susceptibility to other diseases 

Social nuisance large number of fhes may breed In animal dung, particularly In and 

around mtenSlve husbandry unit!; The actl\ Itles of nics may cause considerable SOCial 

problem Adult flies and their feees may also decrease the esthetiC appearance and \·alues 

of farm facihties and produce, su as hens, eggs, and cause irritation and annoyance to 

employees. 

2.3.1. Efreel 011 production 

Arthropods pose a thrcatto the rearing of small ruminants directly through their pathogenic 

effect and reported cause on severe morbidity. Those mfluencmg production Include lov.er 

market value due to slaughterhouse condemnations. reduced drought power, reduced dung 

output for fuel and fertilizer and reduced efficiency in food conversion It IS considered 

that sarcoptic mange ad\·ersely affects the production of the mf~ted animal (FthcnaL.is et 

ai, 2000). Barbary sheep population around Ammotragu Leria of the $elrrl Espana 

Regional park (Murcia, S pam) suffered on 0 ulbrcak of sarcopllC manK"" between 1991. 

1995, which contnbuted to a population decrease of 855 (Gonzales..c.andela ct al,2(04). 
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In I thu'pla. thert" arc k.... t!,kiln th.u ulI,lIcntetl the .mport3f'11.:C of C'CIOpIr.t lie' In rcbhon 

_Ith lM,:t·p and ~nat mortailhe Ha)nu (2000) r PQrtet\ the death (lr t'AO of the tratN and 

untreated ~oat tll the: man~"C In 32 eJtpt'nmenwll) Inl h .. -d goats Based on a ItUd) .J<Joc 

In hmelle zone, the morbidity and mortaht) rat due to mange: mite .nd lid. borne 

dlscase) In small ruminant) IS reported to be 58.4 V. and 38.7% and 287% .nd 116". 

respectl\'e)y (Tafesse ell1.l .• 2003). Mange oft>hec:p and goat:t was e ttmated to ha\e killed 

about 60% of the diseased small rumanants stocl (69.3% of sheep and 57.30/. of goat:t) in 

one years times In Amhara region (Oemlsse et al., 2000). 

2.3.2. Errect on produ ctivit y 

A number of studlcs have documented that arthropod parasites of small rummant:t 

~eriously affect body weight gain, meat. milk. and woollhair and skin production. In a 

study ,"volving sheep that .... ere mfested by Damalmia 0\,'1$ and mellophagus OWUL)" and 

treated with insecticides or sharing demon:.tratcd more body weight gam (1.8 .. 13 kg) in 

three months trial period than infested control group which gamed only 0.9kg (Bayou et 

al,1998). In another Similar study involving goats mfested with sarcoptic mange. mOst of 

the treated goats increased body weight ita," while untreated goalS that died of sarcoptic 

mange showed loss of body weight (Bayou. 2002). A study on lambs Inf~tcd \\ Ith 

saTCoptic mange also reported that infested "unbs showed weight loss, when treated \\ Ilh 

moxidectin had up to I SOlo greater final weight and up to 23.7% more weight gain than 

Infested controls (Fthenakis et a l., 2000). Moreover, ewes treated with Moxidectin 

produced up to 24% more milk than sarcopllC mange infested ones (Fthenakis et al., 2000). 

Furthennore, ked free ewe produced 11 % more wool than infested ewes (Nelson and Slen. 

20(4). The available Infoonation indicates that in New Zealand, the principal effect of lice 

is to decrease the washed yield and quality of the fleece (Heath, I 995b). Infestation With 

sheep ked leads to a venical ringing of the skin (cockle). 

In Ethiopia the goat skin defect known as "Ekek" is reported to be the most pre\'Jlent and 

responsible for huge losses incurred in tanneries. (Abddulhamid, 2001, Bayou et al .. 1998. 

Tefem and Abebe, 2006b. Yeshak, 2000). In sheep treated with insecticides or haring had 

better skin quality With skin grade of2 .. 3.3 In three months trial period and .lIlhe ~km of 

mfested group with mellophgus OWflu.s and Damaliflla O\.'1s were graded as reJecb ( km 

grade of 5.5 - 6.3) because of "Ekek" (Bayou et al. 1998). GoalS that died of sarcoptic 
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nldllg!' had bad kill quality \\ hilI! 010 t tIt the' tn:31.:J Ofl(J had ~ltcr ~IO qUJhty (IJ you. 

20021 I hr annual It) due to "I kc..'k" In Kumbult. h.a and l>cs Ie: wnnrnn IS ~ tlmared 10 

be awund I (, nul linn fur plI.:kled hct:ppclt and ahoot 0 6 mlllulO for \\~t blue go.1tpeh~ 

(Tcfcra ~()()4, Yohak. 2000). InfectIon by P30ropll'J Q\"I$ also has effl.'ClS on prOOUI."II ... lty 

A stud~ 10 dclcnnlOC! the effect of PS()rnplc$ O\ts on the \\eight of $hec..-p sho\\c:d ahout 

30% IJocighl lo~ betwl.-en control and Infected lambs. \\hich In a flock eoru-Illute a 

considerable loss (Kirkwood, 1986). 

2.4. Distribution and prc...alcnce of eCloparasiles of small ruminants in Ethiopia 

In Ethiopia, a number of stud ies have reponed on the distribution and pre ... alence of 

arthropod parasites of sheep and goats In different areas. In the Nonhern and Eastern pan 

of the country, small ruminants were reponed to be seriously affected With ectopara:.ltcs, 

from I he ticks genera at species Ic\-cl A mb(I,'Omma \"ariegatum, Amhlwmma c o/lat·ram. 

BoopI1/111.~ tlcl·olorullis. Rillpiccphaills pUlchcJ/us and Ripicephalus en,'r1.n t"\'t'rW \\erc 

reponed 10 be the most abundant and widely distributed tick species (Teshome.2002. 

umer).200I, Mekuria.1987 ,). The prevalencc of sheep ked infestations has been reported 

In Northest Ethiopia {Tefera and Abebe,,2006a)1t was more pre\,alent in the highlands of 

Ethiopia than In lowlands (Asegedt <;h et al.,1999). Sarcoptes spp., psoroptes spp. and 

Dcmodex spp. arc common among go..&ts. St.rcoplcs spp, and Psoroptcs spp. cause higher 

levels of mfcstations (Abdulhamid, 2001; Ashine 1987; Kebede, 1994; Muscma. 2002; 

Tefera and Abebe 2006a). The studies have mdicated that the occurrence and spread of 

skin diseases have been shown to collate with host factors, poor management ,climate 

factors, feed scarci ty and inadequate ... etcrinary seTVices (Gashaw, 2002; Hafifize, 2001, 

Numcry, 2001, Mulu, 2002, Kedir, 2002; Teshome, 2002; Tefera ,20(4). 

Some of the ectoparasitcs that are of veterinary and economic imponance in small 

ruminants are discussed below: 

2.4.1. M~lIop"agus OI';'IIlS 

The sheep ked, Me/lophagus Ol·inus. is a member of the parasitic Dipteran family 

Hippoboscidae. It is a wmgless, gairiy, 1 eathery IOseCt, 4-6mm l ong. The head is short, 

broad and not freely movable; the thorax is brown and the broad abdomen grayish·brov.-n 
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I he: legs arc trung 100 OIrTTlC'd \lull hltJl dOl'" (Soulsb). I c) 2). AJuh lu:dSll ~nrnl 

(,(Iupara lit.:: anJ feed on the blood of heel' whKh also p.111 Itlle gGll (~1.1mtng and 

Scnll.19S5) 

Sheep ked WI)) a widespread ect()paraMtc o( heep that WI:) of vetennary Importance until 

the Introduction of effel,;l1\c pc tlCldes Since then. It has become of less C01'k:em and may 

h3\"C become a relatively uncommon species through much of its fonner range. Changes 10 

agricultural practice. both greater IOlClbification and development of more ell:tenm'e 

sY!item (inc luding organic (arming and conservation grazing) may allow resurgence and a 

review of existing knowlcdge of Me/Jophagus o\'llllls.{Heath,1995b) 

Ufl! cycle 

The female hatches its larva to the wool of the sheep by means of a s tlcky su~tance. 

Partuntlon lasts a few mmute)). The larva is immobile and soon tums into a chestnut bro .... n 

pupa. It is o\'oid In shape with broad ends and 3-4mm long .The pupal stage lasb 19·23 

days in summer to 36 days m \\ mtcr. or even longer If the sheep are exposed to \Cr)' cold 

conditions. 1be keds hve 4·5 months on a sheep. Copulation occurs 3-4 day aOer 

emergence of the adult and each gestation lasts about 10-12 days. A female may produce 

ten to fiOeen larvae .eng'" d females can live up to 8 days on the host. Pupae reml,\ 

from the sheep for instance at sheanng, can hatch If conditions are favorable. The entIre 

life is spent amongst the wool of their hosts during direct contact between sheep. Such 

transfer is more likely during periods of higher ambient temperatu re when adult keds mO\'e 

to the fleece surface (Evans, 1950). They usually spread from sheep to sheep by contact 

and are most numerous in the autumn and winter (Radostitis, et aI., 1994). 

Geographical distribution 

Mel/ophagus O\"/IIUS is a palearcitic parasite species that has been widely dlstnbuted 

through human movement of sheep. For example it has been recovered from Viklng·a~e 

deposits 10 Greenland ( adler, 1990). At O\'U1US is now estabhs.hed In most temperate 

sheep rearing a reas including Europe. North America South A fuca and Australia but I 

restricted to higher altitudes In the tropiCS. The: parasIte is mainly secn In colder and \\etter 

areas and infestation may be lost when sheep are moved to hot dry areas. lcds are mo t 

active in cooler months and arc common on coarse rather than fine woolen breeds. Sheep 
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In ruor ~on.Jlllon uflcr mo t lrum Inle:.l.111 nand go:at m.:ayal be" mfe$kd R I unce I 

aquncd an time and rc I tant http ~row hencr antJ proouce more wool K dl lod~ 

from the h\ t can hlC Inr up ttl 2 ,,"«'l5 In mild mol. t cundlhnn but rTlO$1 die 1ft 3 dJ) 

and pnloohl)' do nut playa pan In re-Infi latlon of hcep (RadO!outis ct 11 • 1(94) 

M ... Uorhl1g1'<i OWIII'i Is the most Importnnt ectoparasite observed 10 hcep (A!lCgedl,.'(h el 

aI, 1999). The prel'3lence of sheep ked mfe 13tlon has been reponed 10 be 12 5~ In 

Nonhea!it Ethiopia (Tefcra and Abcbe, 20000). It was more prevalent 10 the highlands of 

Ethiopia than 10 midlands nnd no cases has been recorded In lowlands (Asegedcch el al. 

1999). hom fresh sheep pelt exammed at Sbeta tannery showed that 32.7% had M OlUUH 

Fmlias (2000). 

The spread of sheep keds is mainly through contact and mO\'ement of li.ed~ from c,,"e to 

lamb IS an Impenant route of mfestation (Wall and Shearer. 1997). The predilection sites 

of i nfe~tauon arc the n cek. 8 round the tall. shoulder. back and ventral pan 0 f the body 

(Urquan el al., 1996; While, 1998). M O\-"lIl"S has strong legs prol'lded " .. th cla,,"s and IS 

peomment ectoparsllc The lrTitation caused by sheep ked result in biting and rubbmg that 

can damage the skm The pamsitc lives In the wool of the sheep and suck blood Ilea\-')' 

infeS13tions can reduce the condition of the host considembly and el'en cause anemia Tht"v 

produce intense iniw.tion, ,Ising the sheep to bite. rub and scratch itself. thus damagl 

Ihe wool, The feces of the keds produce stams in the wool which do not wash out readily 

(Urquan elOl., 1996) 

Economic and tJelerinary importance 

The feeding of keds cause a wide spread priorities. exacerbated by the rubbing. scnching 

and biling of the host:; In response 10 the irritation In young lambs. loss of blood to kcds 

may be sufficient to cause a patent anemia, with consequent reduction of grov.1h rate and 

production. For example Bouman.1995 recorded higher body weight In control Menno 

sheep compared to infested sheep, although the difference was not SignifICant, nalTO'" and 

eventually reversed, 

Kcds serve as the mechanical vectors of Anaplasma ovis and Orbil1rw, responsible for the 

blue- tongue disease, a serious condition that cause 70% mortahty 10 sheep and weight and 
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"001 1 . abuTllnn arW Cnn ctUloIl Ibnortrulht~ n lhe lUf'n,()f ~\I IhlCSOfl. 199. 

Reccnlly some pec1CJ ul l.ed II ( r" and 1/ t"qUIlt,1J ha\C ~cn WCTlllfacd I po5Slblc (If 

Ihe ballcnal genus Bllno,.t'f/" (11ll cl al. 2~) me)' also arc blologlC.1 \t'C1o 0 f 

T'){'IJIIOSUIIII.l mdopJiag/U", "hl~h I I h.3nnl<: blood para~llC of the ",http (M.lthM:SOn. 

1991) 

2.42. I.ice 

Lice arc small, Wingless insects. dorsoventrally naltned, with stout legs and claws for 

clinging tightly to fur, hair and feathers. They spend their entire lives on theIr host am mal 

and are gencrally highly host specific, many species even preferring specific sites on thclr 

host's body, only leaving theIr host to transfer to a new onc. They feed on epidennaltls uc 

debris, parts of feather, sebaceous secretions and blood (Wall and Shearer,I997). 

There are two kmds of hce, represented by the suborder Anoplura, or blood sucking h~c 

and Mallophaga. or CheWing lice (Soulshy. 1982), The Anoplura have plrerclng pan 

consisting of three sty lets Ihal, in fixed specimens, are usually concealed with In the 

relatively narrow head (Urquart. 1987 ), which enable the lice to Teach body fluid' such a 

blood and dri 'c nutrients they requIre, nlese processes may also involve the injecllon of 

anli-coagulanl secretions which cause local irritation, The Anoplura are exc1usi\'c tJ 

mammals on the other hand, Mallophaga have mouth parts adopted specifically for 

chewing the epithelial debris of Ihe skin, epidermal scales, feathers, and sebaceous 

secretions of birds and mammals. The Mallophaga are found in greatest variety on bmb 

and are often called "bird !tcc", but some of them are very common on livestock such as 

sheep and cattle (Urquhart, I 987). 

U/I! cyc/~ 

Mature adult female lice generally deposit one to t\\·o eggs per day, cementing them finnly 

to Individual hairs or feathers. Nymphs hatch from the eggs and then feed and moult 

through three 10 five stages, eventually moulting to become I sexually mature adult The 

entire egg to adult hfe cycle can be completed in as linle IS 4-6 weeks. In the case of 

Bovicola ovis, the females lay eggs Singly at the rate of approximately I year t\\·o to three 

days. Eggs hatch after 10 days. There are three nymphal stages and adult female:· 
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conunen(e tJ:!l: Ll' n 242 J.a} afler tuh.hmg.. In suitable condlltOns. hee wrvl\(' 010 

60 day un ha.'p. and Ibly,me ur' Ive Uf'lIO 5 months. (Urquhan. 7) 

Illere are fin: types or lace \\ hleb mfe!>t sheep and goats 

Lilog',"otJ,u f o/ricaflll5 This is 2 5cm long. blue·gray louse that ,"uel.s blood It IS 

mainly found on the face. head and neck. but In heavily infe ·ted sheep It can be seen all 

over the body, In summer the population decreases. and dunng the winter month there is 

an Increase. with a population peak In the early spnng (Asp. 1988). 

Lillognathus pedoJij> The "Fool I.ousc" Inhibits the lower regions of the hmd limbs from 

the feet to bclo\\ the hooves. and where there is a great fluctuations In tempcratu~ and a 

way from the ho~ts body for more than a day or two and is available on pa)oture for about a 

week (Urquhan. 19S7). 

Linognollllil 0";1111\ "The face-louse" It occurs on the face and ears spreading from then: 

to chc..'Cks. neck and body (Soulsby. 1982; Urquhan, 1987). 

LiIJOc"aIIHls SIe"op\;\ "The sucking-Iousc" which is common in soots. I mon: 

pathogenic Ihan the \..I~ing lice Brmcola caprie (Manning and ScOIt, 1985; Jubn t 81 

1993) 

BO"icola o"is' Bovicola ovis was previously named Damalinia ovis (the biting louse; 

body-louse; common louse; Trichodectes spherocephallus). This is a whlte·yello .... louse 

1.2 em long. It is a biting louse which feeds on exofoliated epithelium of sheep. I.il.e the 

others, B_ o\:is IS susceptible to high temperature, but II is also Intolemnt to mOisture 

(Urquhan, 1987). 

It 15 an obligate parasite of sheep but it can reproduce on goalS which can. therefore. 

remain as \'cctors for lice from sheep to sheep. B O\'is cannot sur.:i .. 'e on hecp for more 

than a few hours unless prolecled from temperature extremes and laght B 0\'1$ feeds on the 

stratum corneum as well as scurf, sebaceous secretions and skin. Bacteria Irritation of the 

sheep is probably derived from the biting activities of the lace and po~lbly some Immune 

based sensitivity. Infested sheep rub against objects like fences and posts and bite and 
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d'le\\. thC'n 11.: Ihe n~ thertl"f( I~ar deranged ,00 hone. pulled nggcd 

appcrance. particularly the .r('a on the IdeS behind the houldc-r "hllth they can r h 

"'Ith their mouth (Urquhart. 19 7) 

E~onom;c and "dl!n'na,y impO"anCl! 

The effect of lice IS usually a function of their denSity, Lice numben bUild up relatl\cly 

slowly on newly Infe~ted sheep and the pattern of population Increase depends on the tunc 

of year the Introduction occurs, A small number of hce may present no problem and may 

become a nonnal part of fauna I lowe vcr, they have a potential of massive increases (Wall 

and Shearer. 1997). Solar radiation, temperature and rainfall all have a profound effect on 

lice numbers. The chief effect of lice on thelt hosts is due to the irritation they cause. All 

species cause Irritation of the skin and stimulate scratchmg, rubbing and Iid.ms leadmg to 

restlessness, damage tot he fleece and s kin, The egg production ofb ird and t he milL. 

production of canle fall. Moreover, t he saliva a nd feces 0 f the lice contains 5 ublOtances 

.... hich are capable of cauSing allergies. ginng rise to severe Imtations follo .... ed by the !olin 

thickemng (Peter. t 995). Severe mfcstation With sukmg lice may cause "PedICulosb" 

which is infestation with lice and cauo;c anemia (Jubb et al. 1993). The foot louse of shc.'Cp 

IS found most frequcntly around thc dc",..c13",s, severe infestation of wh;~h pmduce .. 

lameness SQulsby. 1982). According to Kettcl (1985), lice might al,;,o be expcc;:tcd to 

arrcct fleece weights and quality could reducc the percentage yield of clcan wool after 

sharing. 

2.4.3. Ticks 

Ticks are arthropods classified in the subclass Acan, order Parasitifonnes of the cIa'" 

Arachnida. At least 840 species of licks have been identified in three major families, 

namely the Ixodidae, Argasidae and 'uttallidae. The family Ixodidae is relatl\'c1y large 

comprising thirteen genera and 650 spccie~ of which seven genera contam speclCS of 

veterinary and medical importance. These are Amblyomma, Boophilus (RJ"plttphalus). 

Dennacenter, J-/aemaphyslais, H}'alomma and Ixodes (Jongejan and Uilenberg. 1994). 
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I here are four tage$ in the life cyde of ho(hd tu,;k l·u-Iana. nymph and adult After 

!>ucklne: a lot of blood. thc female drops off I \cnebrate ho!ot and seeks hdtered 1000IlIt) 

In ,,"hlch It dc\'e1op:. and lays a sin~le largc NII;h of cggs, After 0\'lpo51110n he dies ~hlle 

the male5 usually remain much I(,nger on Ihe hOlit. ,,"here they may mate repeatedly 

Typically. a batch of eggs contains sc\'cralthousand:, brown globular cw, and OViposition 

continues for many days and In some cascs, months. Depending upon the climatiC 

conditions, eggs hatch in two weeks to several months, giving rise to hexapod larvae. The 

larvae climb into a host and suck blood for sc\ernl days and moult to oclopod nymphs, 

The nymphs I hen reed for 0 n the host II nd moult to a duh male and female tlcks_ The 

process of moulting can take place either on Ihe ground on the host depending on the 

pattern of lifecycle of the species. There are three types of hfecycles that the different 

species follow namely: one- host, two- host and three- hOlit ticks (Arthur, 1961, Jongcjan 

and Ullenbcrg. 1994). 

Tick spl!ci~s 

Some of the Important tick specie$ Infesting small ruminants are discussed belo,,": 

-.fmbl),omma l'oriegofllm: It is commonly known as lrop.':JI bont tick. and is widely 

distributed In Ethiopia, The preferred hosts of the adult tick are cattle, but they also infest 

sheep and goats. This tick requires moistures and wannth for its survival and is not found 

in open grassland. Activity of adult tick commences when spring rains begin bern'ccn 

March and June. A 'I-'ariegotum is a potential vector of £rhchia rummatum. Theileria 

nllltalfS and T veli/era and the virus Nairobi sheep disease. Adult of A voriegatum 

infestations were frequently associated with damages to udder causing teat losses in cow 

and bulls damaging scrotum leading 10 sterility (Pegram et al., 1981), 

Hoop/Ii/us decoloratuf It is indigenous to Africa and is the commonest and most 

widespread tick 10 Ethiopia, which IS collected 10 all administratil;e region except In the 

Afar, It was mainly round in wet highlands and sub-highlands receiving more than 800 

mm rainfall annually. TIle distribution pattern of this tick is similar to that of Amblyomma 

\!ariegatum (Pegram etal" 1981. Walker,I99I). 
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( alii.: arc: the maUl hl) I uIIUJOph,t." Jtcoloratuf. bUlltl$ :.150 found on Ihccp. goa Ind 

equine In c('ntral (lhIUrla. H ,It ClIlor,IIU '0\11 more abundant on cn and exotIC attk 

breed J he a t13("hftl(nt 11f.: are de,," 101ft. n'-... -k. houldcr a nd the: Ide of I he body 0 r an 

animal 11lc Immature stages arc found on the ups and upper edges of lhe ear and on the 

legs, Apart from do,," ngradmg the quahty of hides and !>kin 8 dl.."colorulu'i also Iralbmll 

BatH!sta big~m",u and AllaplulIlIIllllurglllU/c.· 10 cattle (Walker, 1991) 

RJllpicephalus ew!rlsi c\:crlSl. All stages of Rh e. ewrlSl, the red legged tick frequently 

feed on horses, donkey and cattle Aduhs are found on the hairless area:; around the anus 

as well as the groin region of the host while the Immature stages attach on the deeper parts 

of the inner surface of the ear and In the ouler car canal Rh e. evertsi is widely distnbUied 

and common in Ethiopia The tick shows no apparent preference for any ahltude, ninfall 

or season (Pegram ct al. 1981), Rh e f!w!rtsi transmit Babesia caballl and nwi/c.·ria (',/111 

to horses. both causing equine piroplasmosis, and A marginale causing particular!) tn 

lambs. but it may also affect calves and adult sheep (Walker et ai, 2003). 

RhipiCt!pllallis praetexaflH RJllplcepllUllIs pructe.xalus Adults of this tick specie5 are mn!ol 

abundant on caule, atUtching in the Util brush and around the feet. 1lle Immature tagcs 

prefcr to feed on rodents. The tick is more abundant dunng the rainy season (Walker ct al • 

2003). It is found 10 a Wide range of ecologICal habitats, from semi-arid areas ha\ 109 250 

mm annual nmfall. lrough tropical and subtropical savanna, to wooden highlan ha\lIIg 

1500mm annual ramfall The presence of this species is recorded in almo:.t all 

administrative regions. Rh praete.xatlls can transmit the virus of Nairobi shcep disea-;e 10 

sheep and the bacterium Rickett.fia cOllon' to humans causing tick typhUS. The feeding of 

this tick species can cause toxicosis 10 cattle, resulting in paralysis (Walker et al , 2(03). 

In Ethiopia there was confusion in differentiating morphologically RJulnius from Rh 

praete.xatus, H owevcr, roccnt findings I ndicated that R Slmus occurs a cross central and 

southern Africa of 6° South (Wallker et al.. 2000). This suggests that all ticks preViously 

recorded as Rh simus should be replaced by RJ. praete.xatus thus Rh slmus does not occur 

in Ethiopia (Pegram et ai, I 987b). 

Hyalomma truncal"", It occurs throughout Ethiopia in different ecological zones from 

300 to 3500 m altitude and between 250 and 1500 mm ramfall. 1be tick IS adapted to dry 

habitat and I s common in desert and savanna chmatic regions (Walker et ai" 2003). de 

Castro (1994) recorded the tick on cattle 10 Anger Gutin In East Wollega, and Mekonnen el 
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ill(2001)lnL~stShua WctShOJ ' orth hoa. (,urage.Kcmbott.1 A baTlmharo and 

Arar \1orc! ( 19 0) Collected I hIS lid. IpCCIr !tom camel and it0n .. I n I) IreJC\\ I U\(J 

rrom cattle an Bale. )'abello. Mo)alk and Dull,) area The adull$ prerer cattle follo\\N by 

sheep. goau. and horses. 

The predllecllon Site) of this lick an: lhe "-ItCheS of tall, around the anus. on the lo\\<:r 

penneum and the legs (Walker el ai, 2003) lIya/omma lrullealum ha\e a 10;(1n In their 

saliva that causes Ihe skin disease known as wailing sickness m callie. particularly cahes. 

Due 10 the long mouth parts. secondary infeclions may lead 10 abscess and lameness In 

lambs (Walker el al .• 2003). 

Eco'lOmic and l'eterinar), impor,""ce 

Ticks are blood- sucking eCloparaslles Ihal feed on mammals. blnts and tCptlles. The 

medical and economic Importance of licks had long been recognized due to their sblht)· 10 

transmll diseases to humans a nd ammal In $everal ways and parasilize a Wide range 0 f 

vertebralc hosts. and lransmit a wide variety of pathogenic agents than any other group of 

arthropods (Ohver. 1989). They playa major role of vector in spreading different di~a.ses 

of livestock and humans such as babesiosis. thileriosis, anaplasmosis and many nckcthial 

viral diseases (Gary and Potgieter. 1982). In addition lirecl losses due to their being 

eClopamsites mclude blood loss. Irritations that result in "tick wony" and Interrupt the 

grazing habits of the host. Damage and loss of udders are also caused by the attachment 

and feeding activities of licks, which provide portals of entry for secondary bacterial 

infections and induce myiasis and tick paralysis due to the toxins they secrete into the 

blood. The secreted toxins may even dissemmate to the respiratory organs and cause death 

of the animal (Sere, 1997; oulsby, 1982). Their attachment and feeding also down grade 

hides and skins and reduce milk and wool production. Reduce productivity and mcrease 

susceptibility to the other diseases (de Castro, 1997). 

The estimated global costs of control and productIVIty losses to be around USD 7000 

million annually and de Castro (1997) estmlated that the annual global cost associated "-Ith 

tick and tick borne disease In canle range between usn 13.910 USD 18.7 billion. 
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I fan (2U.,O) IndlL h:d Ihallhe- (',ono""40 .. II) nlOSllmporunl/toJ,d'"J ud. 01 h\'CSI In 

lropilal re~h)ns belong 11.1 the genera of /I) /onmld. BllOr'u/1d and Ambh ma. ('«I 

belonging to these genera mo t c:cclOomu:all) Important In l:IhlnpL1 Irc • .fmbl,'onlnla 

(:o"d"rtm~ un canle hec::p. goot. camel and equine. A \(mega,um un canlc. h«r. goat 

and camel~ .f 8,1111"'-1 on canle. hL-cp. goat and camel. A Iqudl'um on canle, http. goat 

and camel. BooplultH dt'witmlliu Com cAllie. hcep. goot. camel and equu~. Rh,/uc.:r"a/ut 

pulchdlus on can Ie. camel and equme; I/)'dlom",o lro/lcolum on shcc:P. and goat . /I 

margillalu", rufiPl'.<; on cattle. sheep, goat and camel and H dromedal)' on camel 

(Mekonnen.1996). 

2.3.4. Ficas 

The Siphonaptera or fleas are wmgless ectoparasltes of mammals and blnh. r'lea~ arc 

unique m bemg lalc:rally flattcned compared \\lIth lice, which are dorso·ventrally nattened 

Fleas generally parasitize a range of hosts and it is this abihty to transfer from one host 

species to another that makes them of medical Importance by transmlttlRg disease from 

animals. mostly rats. 10 man. All fleas have basically lhe same structure and their 

identification is a matter for the specialist. Iiolland states that 1,800 species and subspa:les 

of fleas have been described and that the probable total no. ther of species is approximately 

3,000. The adult female is a 1·6 mm long, female being larger than males of the same 

spccirs, and readily recogni7..ed by their mahogany brown color. and the habit of Jumpmg 

when dIsturbed (Yeruhan et aI., 1989). 

Fleas are generally not considered to be Imporwnt ectoparasites of livestock. Ilowe\-er, this 

may not be the case in a number of countries m the Me<illeranean region, particularly 

where Ii"'estock li"'e m close association wIth farm cats and dogs. For example. IR I~rael. 

Cat neas. Ctellocephalides felis may be amongst the most Important ectoparasltes of 

rummants. IIC8VY IRfestatlon of calves, lambs and kids may be affected more sc\erc: than 

cah'es. Flea mfcstation may be more widespread in summer and autumn than m WIRier and 

spnng (Yeruhan ct al .• 1989). 
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1'1,' ",I" 

The nca h.1 4 hie wgcs, egg. lar\&. pupa, and adull l 'nd"'r I .. \orablc o rxhhons a 

grnc:rallon can be completed III 2 10 3 ",cd. Maims takes place on the MI and eggs arc 

laid on the hO!'ot SIIll:C they arc not attached. thc C'ggs drop to the: grouiW aiW hatd III twm 

h .. o da~ to $C'\cral \.\ccks , [)c\'elopment occurs mo~t commonly m the bedding of the 

rC'!'otlOg areas of the host The larvae arc very small wonn-lice legless msccb ",Ith chc .... mg 

mouthparts. In severn I weeks they pass through 3 larval stages. feeding on organic debris 

The pupal stage lasts approximately one week. and then the newly emerged adult nea IS 

readily to feed on blood within 24 hours (Lioyd 2002). 

£cOllomic al,d \'eferi"ary Imporla"ce 

The slICk tight nea is the most common nea in sheep and goats. Large population of this 

nca rna}' cause uJce~ on the head and ea~. Flea mfestations often spread to other ammal 

mdudlllg humans (I ioyd 2002). 

2.4.5. ' lites 

Mange mites are COlT "1 in sheep and goats and are reported from several gl.:0i: -hie.: 

areas (FAD 1995). The most Important mange mites known to cause skin dlscase III sheep 

and goalS belong to I he family arcoptidne, Psoroptidae, Choroptidae and Demodici~e 

(Gashaw, 1986). 

Lif~ c)'cI~ 

The entire Iifecyc1e of mite takes place on the host. Adult female create pennanent 

tunnels. of up to one centimeter in length parallel to the !ikin surface, III which they feed 

and lay eggs. Female mites produce relatively large eggs, from which a small. si,· legged 

larva hatch. A fe\\. species are ovoviviparous. producmg It\e offspnng The Ian'. moult to 

become an eight- legged nymph. There may be bet\loccn one and three nymphal stalles. 

known as protonymph. deutonymph and tnotonymph At least one of these nymphal 

stages is usually inactive and development proceeds without feedings. The nymph then 

moult to become adult (Wall and Shearer, 1997). The number of egg produced per female 
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hi Iy ~ .. rublc bt.,t hlc:llmc r~ucllOl1 OUfput nu be. 10... 16 ~ pet ~ lc 

hdc the hree), Ie 01 many piroJ ItlC tc" rtlI)' be complelt\J In than (our 

.ttl II n..J 1 n lome pc:cICS m Iy he U I hore I ngt\t d I}'I 100 hl'lng I he potcnllal (Of 

lremcMuUI1I1Crease In then population IZ( (WaUand hca~r, 1()I}l) 

Dl'moda spp. Mites of [A.'moe/t't "pecle InfeM ha,r follIcles of dome:.tlc .nlmal~ 

Demodex live as commen$3ls, In !iCbacenu$ gland~ of the skm ""bere they Ipcnd theIr 

entire 1I\'es_ For the mOst pan they are non· pathogemc Sp«ies of Demod.·x are unable to 

sUl"we off the hoSb_ The dl~ase causes IInle concern but In cattle It has 19mficant 

damage m hides and rarely death due to 5Cconcbry bacterial m\'aSlon. The dIsease may be 

sc\ere In goab but rare m sheep (Jackson 1991. Urqutun et ai, 1992). Skm IS the (inored 

Slle for demodicosls lesions. On hIstological e:c.amm:Hlon of caprine and bo\mc foet.11 

!<.KInS II ""as found that the)' are InfCl:led as early as dunng their pre-natal ~t.1~e and dunng 

ptJ I natal and subjected gro ..... th phases of the animals Such congenitally Infecled km arc 

cons13ntly subjected 10 \"anatlOns In en"ronmental factors such as relatne humid,ty, 

tempt:raturc and min fall ""hlch In tum influence the ~Km surface humidity and lempcmturc 

arc not only controlled by the environment and metabolism but also by other faclo~. 

SaI'COplf!l' SJlP It is a SpeCICS of obligatc. burro""ing mile. Il ost adapted varieties of thlll 

species cause sarcop'ic mange 10 COll ie, sheep, ttoats. dogs. and humans, plus a .... ide range 

of wild animals, It has been particularly ""ell studied 10 pigs. but is relatively rare 10 cab or 

hones. It is usually more common in housed animals or those 10 poor condition, u'iually.t 

the end ofwmter or early spnng (Radostlts cl ai" 1994). 

PSOI'Opft!5 pp Are 0 bligate ectoparaltiltes 0 f mammals bUll n t hiS case t hey Ire a non­

burro""ing ~ies. 1bc:y are generally larger than lhe burrowing sarcoptld ml but they 

also infest. Wide variety of ho.ts Includmg heep. cattle, goIl$, horse!"., mules. camel and 

rabbits (Bate~. 1999). The disease caused by P OlU IS .0 f consukrable ccooomlC and 

.... dfare Importance, particularly 10 sheep flocks m many areas of the .... orld (O·Onen. 

1999). While P OVIS 10 sheep IS prevalent v.orldwlde. the infestatIOn of cattle by lh~ 

species IS less common, although when present It may cause a more scvere dcnnallll~ 

charaetcnzcd by more extensive Ie lon$ and ICcondary bactcrial mfestatlon commonly 
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n m hn'P fKukv.Ocki . 19 (,) /' orop'. ml ted L.1n "Ill h.ne. gJ3m rfolCC t~1 is 

IOlllly dl tubuled un the arQ \\ here the para Ite ttl been prollfeDting on the n I 

thlder lIun nnnnal on that \\ hole area The central part 1'1 roug.h and 10 the- pcnphcry 

( IC.11) dl tnhuh:d lunneli and pits are ICcn fA p, 198)01) 

CllOr~Opfe\ spp Chor(·opte.\ bo~'IS IS lhe mo I ..... idespread ~pecies In hheep. canle ~oal.:i. 

and horses (liealth. 1978; l1eath et aI., 19 3). It causes an allergic. e~udatl"'e dermahh!t 

and IS seen most frequently on the scrotum of rams. When ewe become mfe ·ted. they 

transmit the mites to thclr lambs during suck 109 (Ileath et al., 1983). 1bc main concern In 

rams IS that the lesion fonning on the scrotum can seriously imp.ur semen quality (llealh. 

1978). The extent of the body affected by lesions is categorized mto three classifications: 

I()(alized lesions were found only on one pan of the body. regional lesions \Acre found 10 

multIple parts of the body, and gcneraliud lesions \\crc found al1 over the body. The 

sc\erity of mfection appears to be iO\:ersel)' related to tempemture and to lesser e~lcnt .... lIh 

tOlal ramfall. Relative humidity also has a highly significant positive correlation .... Ith the 

Inlenslty of infestation (Jakson et al., 1983). 

Ecollomic alld l'eteri"ary jmportanct! 

Miles ha\'e c hewing rather nO. blOoxi·sucking mouth parts. and appear to feed on skin 

debris and sec retions. Any host reactions are therefore likely to be due to mete presence of 

the nUles, their "products" on the skin surface and the secondary bacterial Invasion they 

lead to, and not to mjection of saliva 

There are five genera of miles responsible for mange in sheep and goats. These are 

Demodectic (follicular mange), Sarcoptic (head scab or mange), Psoroptic (common 

mange or sheep scab), and Chropllc (foot scabs or mange) ( Soulsby, 19 2; Asp. 19 8). 
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J. '1 \ 1 1 K I \I ., A"I) \II 11101)\ 

lhe .. tud) "'3" condu~ted 10 I"he area .. ,)rth \\c t of Shoa .. o~ (fig I) of Orom,a 

rcgionallliatt. v.h,,;h 1\ located about 190 ~m from Addis Ababa fhis area is p.1rt of the 

central highland of the COUnll') . Geographi(;ally. the lone is located bcty.ecn lailiude 

10° 24"N and longitude 3'1' S7· 39()33"Ea\t ( SDAD.2ool). The total area co\crage of 

the 70ne is 11.607 km 2 , ... hllt the altitude of the lone is ranging from 1000 3500 meter 

abo\ic sea level (CSA.2003). I he highland. mid land and lowland co\C:rs 54-;', 28-/. and 

18% of the IOlalland ma~5. respectively (EASE. 2003). The mean annual rainfall of the 

lone is 1026 mm and the dilll) mean ma\lmum and minimum tempcralUre are 20.68 '(' 

and 11.23 t. respectl\cl). The m:l:\imum and minimum temperature, rainfall and relall\C 

humidil} of the areas during the SlUd) period '''Crt collected from the Sational 

Mcteorolos) Agcnc) .... cathcr station located at Fh;he and l\:U))'U site~ (I-lg.2). The human 

population of the lone .... as c\limated 10 be 1.420.571 ""ith crude population den"it~ of 12" 

persons per household, The .. pccilic Mud) siles "ere four peasant associations of '-khe 

(Glrar Jars). I\.unu (Gebre Gurach) and ' ildabu Abotc (Ejere) \~ortda_ The \~OrCd3'i""1'( 

c;elccted based on thclr rcpre\ Ilt3ti\'cnc'is of the highland. midland and I(mlaoo agnl­

ecologies. rrom each \\orcda It. I'ca~nt as'inciations "Crt random ly selected. 

NORTHWEST SHOA ZONE 

-
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.1.2 ..... Iud, :lIlIlIIah 

rnJOJ 'crnent S) tcm lbc "'orcw "'cre 1(1«I.:d Nscd (In then rcprCXnlJII\( of !he 
highland. midland and loy..land agro~ climates Table 1 ho",s ~ummal)' of the Iud)" It 

"'"h pt:as.ant a~~iallon and small ruminant population hom each ,,"orcdu 16 Pea nl 

u.\OCialions were randomly selected and goat:t and sheep that come for routine \aCClnahon 

program~ were taken. A total of 2023 sheep and goats were sampled In a random 

systema tic manner from October 2007 10 March 2008, Out of the total number of animals 

!;.ampled. 1636 were sheep and the remaining 3 7 "'ere goats. 

Table I Summary of study sites wllh the Peasant Associations and small rummant 
populations. 

Woreda 

,...,. 
Go", r Jarso 

• Kuy yu 

" Ilid abu Abote 

Study Agro· 

chmate 

Highland 
- l"Mid:\.a-;;(l 

Lowland 

r 
r 

Total 
As \Io.lth the Sheep and GoalS In 

PAs 
selected the stud)" area 

Ag ro-ecology Sheep Goa" 

17 16 32119 15809 

23 16 50,853 20,904 

1.1' 16 59070 
. 

3.3. ('ollcc1ion and Identifi cati on of cctolJU8sih: 

During clinical examination external parasites and all Immature stages were collected and 

kept I n 70010 alcohol and identification was made With I he help of an i dentificalion key 

according to Soulsby (I 982). To observe the predilection sites of the parasites and to 

facilitate the paraSite collection. the body of the animal were divided III to ear, head. 

c;houlder, back, \-'enlral sites. hoof. ano-wla area and tail (Kaiser, 1987). 

3.3. 1. Ticks, Lice, Kcds and Joleas 

Hard ticks, lice, keds and ncas were collected from the full body of the examined am mal 

in the eight mentioned predilection slles. Each cctopansile was placed m scpante 

Universal bottles contammg 70010 ethanol that had been pre- labeled with date. region. LOne, 
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Wet nd alu)' .. ~C'II a an nul 'PC h bottle '" IIgIIl!) IoKd r. 
e amlNllon In lhe b~lory t allONI Animal II Ilh IC and I 

cnkr bnoI ( AIII)ll hknltraallon ot Q h of the CCllopa,osiln "' ... door USlftJ I gN 

IlC'reomICT( pc ac ordmg to lhe IJndard La-.ononllC ~eys dc:sc:rlbcd by \\ all and rrr 

(1997). t'r~uan cl al.(lt~6). )ulsby (l9~6), OrlO\ (1963) for hce, ked and fb.s and 

lIoogMraal (1956), Mallh)uc and ("(llnoo (19 7) and 10rd (19 0) for II( l)unns 

coll«llon. cart' wa 1.1'-t'n to cn ... ure lhat the mouth parts of lid. WC'rt' not kft behind 

dunng the traction with thumb fon.;cps Identified lid, were then counlCd and p&'C1C'S. 

and Instars Wt'rc recorded Confirm:uury identification was done for lOme pC'Clmen usmg 

the expenls( available althe Nallonal Anllllal Ileahh Diagnostic and 1m ligallon ( enter. 

Sebc: .. 

.1 . .1,2. ~kln scrapi ng cuunin3tiOll 

haminallon of ~kln scraplO& In the dla~no!oIS of man~e 'Aas made at diflcrt'nl slIe "here 

1C'SlUn!\ 'Acre vl!llhlc ('10 each aOlmal and approxlmalely Icm1 area wcrt' scnpcd for 

f;upcrficial klO !lcmping (epidcrmal surfat:e e umlOation) a nd 610 eml fordeep skin 

~rapin~ Aftcr remo\ 109 hair b}' ~enllc clipping were used to identify 5urfa~c mltC5 whll­

deep sklO scraptng (deep cpidel'"al cxanunation) until capillary blood oole h u luI In 

(he diagnosl~ of borro",ing and. )Ihcl!lar mites (Wall and Shearer. 1997). Skm ~r3pmg 

from each anm1<l.1 wcre tran~ferrcd mto a Pctridish and samples were e~amtned .... Ithm 6hni 

of collection After adding 10% KOIf. rhe sample was healed until hair and epithelial 

scal~ were dis' I\'ed. Miles 'A ere then removed from the top of the solullon and e~amlned 
under light microscope at 40X magnification and the speciC$ were detennined accordmg to 

the method descnbed by now man (1995) and Urquhan el ai, (1996). 

J.4, Oala ma nage ment a nd a na l)')1 

lIcm n bcel was used for data entry. SPSS (Venlon 13) stati Ileal soO",--an: W1I u1Cd 

ror data analYSI Descnrll\e tatl .. IICI such as pen;entagc:s ""ere used to IUl'IlImnze the 

pre\alcnce Ofl he different k I ods of i denllfied cctoparultes from I he ammal I ogUltC 

regression wu u$Cd to ICC effect of n"k faclol'1 on rrevalence of ectoparnlte mfe lion 

while analy IS of \ariance (ANOVA) was ultCd to compare the mean count of the dlnerent 

ectopaT1ll Ite encountered to dlnerent epidemiological factors. Lc\cl of rejectIOn '0\& sct al 

p>o.os. 
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4 1. ldentificalioll and prc\:ah~nCtO(<<10para\itc\ In 'ihl"~p and goah 

Out of 16:\6 I'hccp and 387 goat cxamlned for «lor ra!>ltc~. 1184 (72.3%) h«p and 291 

(75.1 %) goats were infc~lcd with one or mQn! a:toparasllcs. The major cdopara lie 

identified on sheep and goalS and thclr prc\·alcn,c 1\ shown 10 (Table 2.) 

Table 2. Prevalence of different cctoparasiles 10 sheep and goal!; 

, 
Sheep Goats 

Ectoparnsites (No. examined -1636) (No. elC.8rnlOcd "387) 
No. Inrested I)ercent No. I~fesled r Perccnt 

'Sheep ke~ Mellophagus Ol"U/U.f -- < 
636 38.5 15 388 

I Amblyomma spp (lmnl)1- 95 5.8 184 42.2 
I .. + 1 Rc.evertsi 112 6.84 37 9 5S j .. + R praetcxatus 42 2.56 II 2 4j - -+- -R pravus 4 0.24 ) 0.7' 

R. sal/gil/ileus -- I--
4 0.24 - -Tick ~ R. spp 6 0.36 - -

fly",. rujipes 2 0.12 I 0.25 
-Hy.lnmcalum 16 0.97 - · 

A vanegalum -- - t-
32 1.95 16 414 

· B.decoloralus 32 1.95 12 ) 10 
Bo,,·icola Ol'lS 169 10.32 - -
L. slellopsis --. . 12 310 Louse 
L. a!ricanus 9 0.55 - · 

- -
L. pedalis I 0.25 - -

Flea Ctenocephalides spp 30 1.88 II 21<4 

Total 1184 291 , L 
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1 he o\crall ml~n5II) (If lOre tdllun by cclnpara It "as fouoo to be b 6t. ml ted mm.tl 

I he result regarding dlllc.:lent C'CtoparasltcS rc\ca1cd lhat parllolle burden'" Ith \(, II "'lragu 

tnmU1 (2_7351anlm~1 "as hl~hehl follo,,",ed by Immalure Ambiyomnlll \rp (1 b lnnnah 

and BO\'icoia 0\"$ (1 J1ammal) Other species with less Intensity In de<:rca inS ord..~ "erC' 

A \'(1rlegatllm. B tlt·colorallu. R e e'\'('rtSI. R praetexalus. R. pra\-lI.1. R sangu.,. ... 1u. R 

spp ,fly {runcatllm. Ii}" m nifipt·s. L.slenopsis. L_africanus. L.pedalis and Oc.·IUKe""I,,(es 

spp (Table 3). 

Table 3: Intensity of eCloparaSltes on mfe ted animals in northwest Shoa zone, [:1 lP l ", 

Ectoparasitcs Species 

Sheep ked Mel/oph aKu.~· unf/US 

Ticks 

Lice 

Fleas 

,·Itrlhi)(", 

f--

lfllU V"'cics (Immature) 

r':~;;I~;: 
IIIIa WlrlcgillUm 

- -
a decolorallls 

huius eH!rlsl en~rl.si I RIJlpICt'P 

xll/plcep 

Rhipicep 

Iwills. praelexalus 

Irallls_ pravus 

iialus_ sanguilleus RJllpict:f' 

Rlripicep --IIalus species 

HyaJornm 

Hy. marg 

Bovicola 

a lrunca/urn 

inDIum rufipcs 

O\'U 

Lmogna thus s/cnop.{u 

..... L. afrIca 

L. pedal IS 
- - --

--
CtCIIOCC phalrdB spp 

T otal 

28 
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-
Number of Intensity 1",0 

ectooarasites oara:o.llc 'an ""13 h 

4032 2735 

2744 1 861 

1 
- -

102 0069 
-

152 0103 
f- -

327 0.22 

114 007.' 

9 O~ 

-
18 0.012 

-
25 0.017 ,-
41 002E 

6 000< 

1920 1.302 -
134 000' 

-I 

47 0032 

10 0007 
-

128 000' 
- < 

9809 6655 
J 
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In .ttcep. the rdalt\e: abundance (If eill.;h C'C1("~a lie I ICS shov.eJ \/tilopIJagw o"n" 

I be lhe nlml uhUooolnt reclCl (4q H %) follo\\N by RlYUC'(J/,J 0\'1$ (24 S ). v.hlle In 

gool , the major ~Ioparasllc v.a found to be tmnl.1lu!"C" .-tmhi}"om"'d JPf' (74 12 ~). 

lollny, c.-.J by .\ fd/upl!aguf 0\ IIIUf (8 .. $ %) ( , ahle ") 

I able 4 Relattve abundance of ccioparasil from hc..-ep and goats In nonh .... est Shoa 
70ne, Elhiopia 

- -
ra\lles SP«'~S Coo, -Sho<p ,= 

No parAsite Abund"no;;c (%) /100. plru,le Abundlnce ct.} 
p ked M~lIop"agw QI-',nus 51«< 3865 49 )) 167 84, 

AmbhQm,;.-a-SD«U!1 .. 
16B 74 12 --t 1280 1464 .... 

A .'iJ"l"llatuM 70 0 9 32 162 1 
~~ol()t'a/u-.~ -

134 
, 

171 18 091 i 
2M J 38 62 lI) i ~:_n't'rtfl 

I R: D~-;':'l'taIlH 7J 09J 41 207 Tlch R--Oro.·u, I 
•• 006 4 020 

~"p,/I,.It!.._ 
I 

" 022 18 
R 7~~'fi ... 

" OJO I 00, 
-

~ . .!11I!lC"!!!.um 
.. -
I 40 0" I 00' -It.- '!'..!!!l!P!J 6 007 6 -- I 

~~/aOlIf Ino 241 . -~ 
Lice L. S''''WDJU - 134 678 

L afncanul 
-

47 0'9 47 . - --L. alu _ - 10 .,. 
Fica Ctt:/lQU Iwlldes spp 87 III 41 2.7 - -Toea' 7834 1975 

" 

4.3. I)rc\ alcncc of cC lopnl asll es in relnliOIl to diffcrent fa ctors 

4,3, 1 Preva lence and abundance of ectoparasites In different agroecology 

In highland and midland agro-ecological zones, Mellophagus ovmus was the dommant 

species in sheep and goots, followed by BOHcoia o\'/s "'hile in lowland, Amblyomma spp 

was the dominant species both In !iheep and goaLS. followed by AI Ol.:tnus. No B O\.'U "'as 

recorded from goats of any of the agroecologlcal zone', Amblyomma ,'oru:gatum "'IS 

found to be of least abundance 10 highland !ihecp. In midland !iheep, Hyalomma m nI/ira 

was found to be of least abundance "'hile In midland goats. Ctenouphahda .fPP "'IS the 

Icast abundant species found . I.IfIognalhus africanus and Rlllptccphalus songumeus "'ere 

the least abundant species In lowland sheep. In goats 1/ InI"calu", and Rhlplctphalus V'P 

were the least abundant ectoparasite species crable S). 
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I able S I'cf;C'nt.J·C' abund:Jncc ul dlll .. ,mt c loptaf II In ahttr and 

ecological zones 

r IlIghbnJ MlIJlanJ , ""bnd [cloparultcs 
~ , 

r Sheer J{lOI' 101.11 Shrcp Gool T.,., Sheep 0", .. 'ob' - ~ 1-- ~4"""-1 Md/opl.aguf 2441 
2441 12M ". 1"19 ,.7 1-£1..'.."Ul (69 41\) -- PS.44) (" 51) (' 06) (OM) 

Amhi)'fJmmOlpP I m 82 980 PU 
~~,u~_ 

. 
(906, (2 "') 

311 
(3329) (~991 

2)63 - -BonC(,/aOI'U 970 
970 847 

841 10' IOJ (27 ~4) · (ll 66) · 
(J "9) · -

Rh r r\"('rU/ 41 200 29 
229 22 J.I 

" (I 12) · · (606, ,088) (075) (I IZ) I- -

• Ctt'/locephalldt,s 21 
21 IJ 2 

" " '9 02 m" (II hO) · (039) (006) (I 80) I 1") -

1)'~ A l'urU'gotu," 
I J 

J \8 9 
67 9 

J2 (~~~ · ( 1.76) (027) (O~ (0 ~I!' - -~- I --t- -B dt'w/oraruf 10 116 1 8 ,. i (0 2~1_ 10 
(3 51) (021) I2J 

(027) (0 J1) 19 
. <-IIr trunca/urn 24 

24 16 
16 1 , (II 61i1 ~..!." 48J.. · · 

-+ (0_~3) .... 
1 - f--Lmoglla/J,;;" - ~ --

62 
62 

'~":"[ " 
· (I 88) ~tt·nop.'!..! _c-

Rh pm(('latlH 6\ J4 · (I 97) (I OJ) 99 (O:!7) ~I I~ _.- - - I--Rh I'r(JllIJ - · · - · 5(017) 141 q 
- f- • RI. lPP 

14( 40) 14 10(0 '0) · 10 · Itll OJ} I I 
Lmognarhul 

10 
10 I ruoda/u 

. · · · · · -
(014\ -fly m rojipa --

5(014) · , 1(00') · I · · . 
L a/neanus IJ 

IJ J2 
J2 2 

2 (0 )7) · (091) · (0.01) -
Rh .fQ"gUlnnlS 

IS(O") · " · · · 2(007) · 2 
Total -1--

· 3522 ))01 ,." 
The overall pre\-'aleoce of cctopara~1te In highland, midland and lo""land ""ere 36.7%. 

512% and 11.9%, re~pccti\'ely In sheep and 0%,25.3% and 74.8%. re"pectJ\-cly In goal:. 

The prevalence or dlrrerent c1,;toparasltes of sheep and goah in dirrerent agro--etology arc 

shown In (Figures 2 and J), re pcctlvcly .. 
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~"'v."nc. of ec:top.8,.. ..... tn ehMp In different .Ol"04COlogy ... 
to 

to ,. 
to 

l to 
0 ......... 

j 
.. ... -... .. .-.. ,. 
0 

~ctopar .. tte. 

haurc J . Pre~ .. kntC: ot d.nen:M Ct;toparti.t~ 01 sheep 1ft d.lktent ~ tn 
northwest hoe zone. Ethiopia 

P ... v.lenc. of .clop ..... "". In go.ts In dlll'e ... nt .gro.cology 
160 
1.0 
120 
100 
60 
60 
.0 

2~ M.,I,t!;~ 

, ~iIP:l!U~ ~l~t dill 
~ ~ ~~".,~ 

• Lowland 
• Md-land 

f Igurc .. . Prn.ktk;c ul d.llctcnt Ct;WpiinuIt.:1 uf 
north",." Shoo zone . Ethiopia 

1ft d,lI...". _<>klal- "' 
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I)unn~ lhe &.lIe "'tl ton ({l\:tnber 1 1>Clo:cmbcr 20(7) In 10'tA0 boo sheep, (he man ,,"OUn! 

uflhet-pJ..cJ\O\1I IlgJlIhcantlylu\Ioc:rIMnllml ofhl~hlandandmldland( 00$) Thr 

mean lids count In this ason II1lu"I,OO \loa lIgJ'IIficanlJy higher than tNt of highland 

and midland (P< 0 OS) 1 Ke mfc lallon \l.a I~mli(antly higher In midland (han highland 

and 10\o\'land and flea, "'ere i~nlficanlly Ihe more abundant than highland.nd mlJI.lnd (I' 
005) .crable 6) 

Tobie 6 Mean COunts orthe major CClt1parasucl:i of sheep found In lhe three agro ecol~l('al 
zones dunng 1\'0 scason:f; 

r- ~ ~ &'~ns h:loparasllc Agro-ccology Mean SI 

Late rainy III~hland 494 0255 
sca~n " Sheep ~.d MIdland 4.38 0266 

" Lowland 0.73· 0235 
JII1!hland 2.31 0.261 

Th,;l.:S Midland 
-

2.59 0.305 --Lov..land 7.25 ' 0618 -III~hland 2.67 0115 
l.i(''' Midland 4 6S· O. ·17 

Lowland 1.64 0.501 
... 

III~hl~nd 0.34 0.137 < 
rlcas Midland 0.25 0.126 

Lov..land 1.91· 0.584 

Early dry Highland 6.55' 0456 _ season Sheep ked Midland 0.31 0115 

'- Lowland - 0.05 0.146 
Highland 0.72· 0270 -

Ticks Midland 8.14 0465 
Lo",land r- 930 0385 . I 
I"ghla~ 2.34· 0573 

lice Midland 0.33 0216 

- Lo"'land 0.39 0193 
I---J~'ghl.nd 0.18 0.184 

l Heas Midland 0.21 0.147._ 
Lowland 0.88 0.306 

'The difference WI mean va'~ ItIlglnlfIClnl (p< O.OS) ~ 
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hum; ~y dry K~ n (I C'bru3ry .nd \t.m:h 200 ). shc:cp ked count In shr:cp ". 

Igrt.raanlly higher In highland aRa lhan mldbnd.oo ~ bnd I J' 0 OS} ktprdmg Itc. k 

count, midl.:1oo aM ln~ land If had IgJlJflClnlly (JI 0 OS) higher number tfun hj£hland 

bul no Irmficanl dlllcrcflCt' "".s found bct\\cen mid· an..! lo .... bnJ (I' DOS) lICe 

!nlcslallon \41$ Igmfi(;antly hl~hcr In highland l!un that of mldlan..! and JO\\l.and IP 

o aS) No Mgmficlnl dlffcrcl'k:e \\1 OhSCf\N In neil IOfot;u!on bc:1\\een the lhrtt. ~ 

ecOI0i!lcaIIOnes (Table 6). 

Dunng lale weI seao;on In sheep, MdJ(Jph"gu ~ O""/Ill count was s ignificantly higher In Ihe 

hi~hlJnd area, followed by midland and Im .. land lone. I ilghct abundance of Immature 

Amhlyomma .fpp ..... as recorded In lowland than the other agro-ecologicallones (p., 0.05), 

No !\Igmficant dlnerencc belv.etn the three agro-ccologicallones was found .... llh ~~t 

to 8m'ieollo o\·i.~ infestation (Table 7). 

Tahle 7. Mean counl .. of AI OVlI/U.f, B ()\"f.\ and Amhlromma spp. In sheep found In the 
Ihree 3b'TO ecologlcal/(lnt:s durmg 1\\0 sea n~ 

r- -­
Agroccology Mean SL 

r 
~a_so_n_'_l--_E_C...clopara';IIC 

Spe\: le~ -+ ~~~hland 3 ~.' 0.386 
AI OWtlUS Mldland_ +--=2

0 
... 
4
"7:: -._f-. 0.187 

J 
laiC wet 
season 

Early dry 
season 

I.owland 0.206 
Ihghland 1.61 - 0.389-r- -

8 o\lis Midland 1.41 0.204 

1---____ +-7Low�.nd:;-_t_-~0 . .:,42;;_-_t____;0;c.1,,9"'5-_t 
Ihghl.nd -t_~O::;.OO::;-_-t-_O~.~OOO~--l 

Amblyomma M,·dl,·nd- 0 14 0060 
'pp (Imm.lUn:l - +--:-:,,, . .,.,..-+-~. c.:c 

AI o\.'Inus 

B o\.·U 

Amblyomma 

Lowland 12.55 ' 2.827_ 

0.J70·~ Ih&hl'",! 4 OJ ' t-
r-~~~1'~dl~,oo~+ __ 0~.~10~_r-~0~.04~J _ 

1.0,,1'00 0.08 0.076 

....2:' hl,oo-l_--,I".64=,:-' _-+ __ 0~4~14'---i 
r-~'dlC',oo.:.:,-+_-,0~.2;o6~_r-~0~.1",28;;_--t 

1.0,,1000 0.00 0000 
Ihghl,oo O.OJ 0.028 

(I l 
M,dl,oo 0.85 ~.0287 spp. mmature ~ - .-~ . -:-

.,..--.,J.;--,-__ ,-,d""":Lo:::..;;" 1'00 2.67 ' 0.277 
"* •. It,t within variable group, the difference 10 mc:a.n values is significant (P< 0.05) 
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Ounng earl)' dry season In &hecp IIpufi anti tu&hcr ount of \' 0\ "'u and If .. 

found In hlghbnd .g.rn ecology .. hlle hlshest A",bI)"OfN",a pp wa (ound tnlovt area 

nahle 71 

I he mean count 01 shttpl..ed.lh.k • hl,."C and n In ,oats. (oun..! to M\-C no .puflCant 

.. 11ff(,fcnce bct\\«n the 'i!Jll-ccoluglc-alzone 10 both 1.ltc \\cllnd early dry It'&5OftS. 

4 3.3. Prevalence of «topara!iilt.: 10 !.hnertnt ,es of the .nlmals 

"Ihe overall pn:\'alence of a:topara~lIc 10 male and female sheep was found to be 2546 

Jnd 4~ 59%. n.ospt."t:tl\'cly LlKe\Hk\ the pn,:\alcnce 10 male and female goalS \\8 1602 

ilnd 55.56%. ~pcCII ... e1)'. sh(),,-mg that the cct"lp3r'~ltes \\Crt morc prc\alcnl In female 

than In male In "heep. lhe prevalence of 1Il1e: tal Inn by MdfopJ",gIlS OWlllS. Ifmhhom",a 

SP!, and BO\l('ota O\'IJ "IS '''-ICC a high h that of the male while In goal$. hither 

prc\.lcncc In male:. \\8 rccord!!d In Mdlol'h,lgui UWIII.f mfe~latlon (Table 8) 

"' able 8. Prc\alence of CCltlpara"iIICS In lhlkrcnt lues of sheep and goat in the Iud) lin 

"}pc ofl:.cl11~rasltc -"'"T - Shl"CP r:-:- _ Goat 
Male . 1 I'cmale I 0/. M31e female ~ 

Ml'I/opJwgUJ 0\1. 11.,,- ~ 
Amhlyomma ,fpp(1mmJ) 

80\"1(:010 0\.'15 

n 4K 7. n ' 117H n-176 -I. n 111 7. 

I)) k 1M ~))''9''''<~20~.~8504!!'J~9~'OO8 0 __ r)'<&3 

~ _~1o<l _ _ 1:.;J::.J-I-.::8~.1::.8+--,9'---I-.;~.;33~'_--+.~ 72' 
51 314 105 6.46 3 078 10 258 ~ 

R e. ",,,,lSI 53 3.26 S5 ~~5:.c.2:;:3:.+-=2,-~052 10 258 

,~Ctcnocephafldcs sP"P,_-+....;67-+0~.~37~~2~5~l-7I".5;4+..:4:....+-':.;· iP;:3'4,--,5;-~' 29 
f-,'A ,",ocgalum - -I1-.;:15;-+;Oc·9:~2+-;30;-+-:I~.S;;5+-;---1".;.0 .-1r-~3_~0.;;.78 

8:.,d:;,:.:.c;;;ol"O:.:'":::lus:::.... __ -l--'1,,3~~0:;.7::,9+_2~3'--h:I,;.4;.;1+....:.I-l...::026~+_6 __ , ~055 
Ihlruncatum _ 11 06R S 0.31 • 0 
L I I ° +1 ° 2 052 10 '258' mDglla ~·nop.~ .-.~ , 
R practexalus~ IS 1.11 31_ 1.91 I 028 J co.~~ 
R p,a,'US=.-:._= __ +i_4-i-+--'"0",'2'7-5+-cI_EO,,.06:7-1I-_,-_t"O:;.- 2 052 

"Rhipicephalus spp __ <---I ~ I hO.;06~.....:I-lf-=-0;.2fi~--,-;:..--+-=0::,;.17':"-1 
L pedallS - ° I 006 - ° - ° 
Ill' ~ rufipt"s 
L afrlcanUJ 
R SQnpmt.."iU 

Total 
'-

- 6 017 3 O.IS - ° 0 
I ' '006 7 043 - ° I 020 

•3, • .?:1"~6:h7:901 t .. O~·~065;'"+-C~-.-l-.;;0~-h- I ° 
~ • 02 L~ 02 ,L. 215 L 5$.$6 J 
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4 1 ~ PfC'\,1k-nc:'e of top;Ira I In dlffcfcnl.p: crOLl o( tud I "",I 

I he ovt"ralJ pfCvalcncC' of et 10, fil Itt' In adult. younG an.,Il.am sheep .. 
534 ,4 7~ 'M. and In 8tl.11 adull. Young and l.id 21 24%.,1 J 'l%.2~% rnpecll\dy 
(t .. hle Q) 

I able 4) Pre' ale-nee uf different «Inpara .. t! In dtlkrcnt age groull' of IIJdy .nunals 

~ Shcc (,oat 
hlop.vU,lf'I dUh~n, % Lamb 

" 
dull 

" ,,~ % 
K'" .. ,1221 n JI2 n 10] 1 • • ", .. flopwgtd OW" .. f Il 1 

245 201 51 IS 146 <3 )] 137 0 0 
2 1 

A",b rpp 107 28 9 1 3 29 0 0 
Rmtkolaom 223 0 0 0 0 0 0 
Rlt t' t'~'f'ru. 97 10 33 1 11 0 0 
Ct~al/(It'J lpp 1 3 5 16 I 05 0 0 
• hVlgotto,.. 2 07 0 02 0 0 
B d«oIortUlI 29 5 1 6 2 05 0 0 
H, 'rvltCan.1fI 0 0 0 0 0 0 0 
unoglldllll" $1~'"'fISu 0 0 7 23 2 07 0 0 
RIJ priJl .. UIIId --t 4 <6 2 07 I 02 0 0 
RIJ pnlVID 5~ o. 0 01- 03 0 01 I 2< 0 

""" , 008 , 0 4 13 0 O. 0 0 
Llllopdtlr/U fWJaI -, 008 0 0 0, 0 0 0 0 
H> '" rNjiptJ 

l-
I O.ot I 03 3 29 0 0 0 0 0 0 

L"",,1IOJtllln .. 
6 0'9 0 0 0 0 03 0 o 1 0 0 afrlca"lI! + Oi RIr JDIIJrllm,"", 4 03 0 0 0 0 0 0 0 0 

lou' 653 IS) 78 65 4) 

4.4. The association of eCloparashlc Infestallon "lIh age and x of ho t animal, agro+ 

ceolog) and season 

1be effect orlgroecology on the prc,alC'n« ofcctnpuisttes identified "'a anaJ)'1t'd u ang 

multiple IOglSlic rcgr Ion 10 ICC the usociation btt'\A.ccn ectopar1$11CS and their 

aSSOCiation to agroccologles. 1be Jlf'C\alcnce or sheep ~cd among the Jgroccoiogles 

"howed significant dlfTertnce bet'"'-ecn highland and 10'"'-laOO agro ecologies (OR 0640. 

P< 0.01), but there y,.a no significant difference (P> 0.05) between highland and midland 

agr<recologies. A Similar method or anal.Y5ls was performed on lice prc:\ .. lcnce among the 

three agro ecological lonCl; which mdlcated significant difference betv.ccn highland and 
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mld nd. '0 «otu t (OK 0 I). I' 001), but no IpuC,canl dlffen: C II obten't'd 

~'" een hl~bnd and In ... boo arC' I hen: " gruf"lnl dlfTcrmcc In ~\lknce of 

I I ,nfi lion In ""''' b<1~mo h'ghl.on.J and ~"nd (OR 1 W, P 0001, The 

pf(\llcnce uf fkI ml t.1Ihon In wei' ..... not l,mran1 (I. 00') among lhe dlfTrn:nl 

." oln~1 

lhe tfleet of scason on the prevalcnc:e of ectopar. II Il.icnhfu:d "as analyzed u mg 

similar anAlysIs In e the aswciatlon bctv.ecn cttoplr.ll\lta and then '$IOCUtlon to the 

1"0 5C8~m .. The prevalence of sheep led, Iu,;ki, hce and ne. hl)'Acd Igmficanl 

dillcrcnce between late weI and early dry $Cason (OR- I 862.0.387, I 800 0458 P< 

0.05). 11I..ev.l~e. the effect of age on the prevalence of the ectoparasil' hov.cd that 

significant difference 'Ii a~ obtamed between adult a nd 13mb In all t he four ectopara It 

(Tahle 10). W,th re. peel to 5CJ(. ltigmficant difference only In pre .... lcf'l(c 01 flea 

Ink tallOn .... as "hown between males and females (OR 0409, p. 0.05). 

lahlc 10 Multi .. ariatc lottl.IIC n:~rcs..'ltm. ocJd~ ratio and r· .. alue~ ofa~o-ccotogy, iOn. 

sex and age for eclopara!tllCs of .sh\.'Cp 

'It, ~ 1 Sheep ~cd TI(:\..s l.icc Flea. 
+-,-- - ~ '·actor po' OR P· •• I .. ' OR p ••. due ~OR P·~.luc OR 

~ 
I hi!hland I I I ' I 

Agro Midland- 0.555 1075 0.726 1.04 0.005 0.588 0.105 0.500 -. 
ecology Lowland 0.004 0640 0.001 1.60 0.720 0.931 0.983 1.00 9 

Mid land - - 0.001 1.619 0.002 0.653 0.031 0.632 0.983 1.009 
- f[:;.le WeI 0.000 I. 62 0.000 0.387 0.001 1.800 0.024 0.458 

Sc:a!>On 
Early Dry I I I I 

Male 0.399 0.906 0.096 1204 0800 1.042 0.048 0409 
Sex 

~ - -, Female 1 I 
- i-;;;du-It - -1 I I 1 

Youn,"J. - 0.766 '11)42 Co: 320 0.813 0.951 0.9S6 0.141 o J)b 
Age 

Lamb 0.000 0.168 0.000 0.099 0000 +=:07- - 0.000 5 WI 

Young 0.000 6.181 0000 8.1143 0.000 0.122 0.000 0060 
, Rererence highland, .. • • Reference lowland. Reference adult, Reference lamb, 
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In Gl'G the cf~ 01 agro-ccology on the PfcHllcnce oj CCloper.l 11 n1lrted 

analyzed 10 the a 'll.:lallon ~ccn ector r II and agro-c logiC The prc\--alc e 

nllhct-p Io.ed a",ong the a~rn ecolotle ho-.C'd l&Julielnt dilicrencc brtv.wn mKJI"nd and 

11,1,,1.00 (OR 22b. POOl) Regarding 11 c and nea pre\'11mce In the '''''0 apo­

cctllo~pcal lones mdl ated no Mgmfil:anl d.flcrence bc:t""ctn midland a nd IQ .... tilnJ agIo 

ecoloi:!lc In contra!>!. therc "a$ li!mfiClnl dillercnce In prc\aierKc lid. Inrc t.1tlon of goal 

betw ten midland and 10"" land arcas (OR- 0.305, P 0.000). 

The elTeet of age on the prevalence of the ectoparasltes showed slgmficant dlffertrKc 

between young and Io.lds 111 lice and ncas and nOI In ticks and keds. \Vlth r~pect to sex, no 

sigmficant differencc In the prevalence of all the ectoparasites was shown bclwec:n males 

and females (Table 11). 

Table 11 Multivanate IO~ISIIC rCi!fc sion, odds rallo and p- \'alucs ofagro ecology, SCI.SolO, 

sex and age for cetoransllcs of goats 
T 

Shcep ked -r-rI,ks I lice RI"k 
Fica J Vanablcs 

-OR ~ pO. ulue roR --- - ~ 
Fat.:tor p. \lluc p. ~alue OR p. \-atuc OR 

- , ~ , 

Q 1~6 0·191, Agro Midland Q.OOI 2.268 0.000 0.305 0.854 0.S93 

:oloJ;y 

Sex 

Age 

~ -

~ 

lowland I 

1I',le - 0.770 1.073 

Female I 

Adult I 

Young 0.294 1.322 

Kid 0.465 0.428 

Young 0.339 3.088 
--· Rererence adu lt 

•• Reference kid 

4.5. Predilection sile of ectoparasite! 

0.790 
--

0.596 

0.999 

0.999 

I I I 
-

0.201- r;'-26i"li:692 
..... 

1.081 1.628 
- - -

+1 I I 

I I I 

0.836 0.389 0.404 0.284 4.588 

0.000 0.064 9.152 0.002 1040 
. -

3.gE-+{)8 0.0042 0.044 0.042 i 0044 
~-~ 

The common pn .. -dilcctlon sites of Mellophagus o,,'mus on sheep were the back. shoulder 

and ventral sides with the proponion of 18.8°/ .. 17.3% and 43%. respcctl\c1y. 

Rhipicephalus. t! M'CTISi was commonly found 10 the ano-\-'UI\'a area. Immature 
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Ambl),,,,",,,,, rpp wu found 10 be \'<I)' common on the: car (47.1"') md .he> clislnbulcd "' 

most poru of the: body 

In Boop/tllus tkcoiorolUS .nfelted Ihecp the: .... commooIy potbIuzcd wen: !be 1boulcIer. 

""11"11 "des, hoof md ano-vulVll .,.. md for Ambl)'om"", WIritJotr.m !be ........... 

..,,1I"Il "des, hoof md .,.,. vulv. I/'CI (FI,.S). 

In aOits the Sites commonJy pe!bluzed by IrMlIt\n A",bIyommo $PP, were ear, head. 

back ond the: boof are ... Boophilus <1«olo""us md Cttnocq>ltol/<b rpp were commooIy 

found shoulder ond bock ...... of the: JOI", AII,nf .... II ... of licks on the: ear wu due '0 
unmalUr< Amblyomma SpecIes (Fi,. 6). 

' ... quency of pNfII,.nce Of PNdllectton ... by .~,.. .... 
• c.. ' '1'11' •• 'W 

30 

25 

i 20 

j 15 

10 

5 

0 
e .. hNd ShOI.A - Bec;k v .... t1II Hoof 

do< .-
p,.dlledlon ~ ... 

.~". 

.~.--:-.-­

.A~S" .-
D-.< 

u lap" s. ""'*-

Ivto- TIIiI ..... 

Fiaure S. Preferred fcedma Sites afthe major ecloparlSUCS tnfesuna sheep 

l 

I 
II. 

FNquency of prw",.n~ of pndllectton ..... by dltr.,.nt 
50 .ctDpII ....... ln goet 

' 5 .. 
35 

30 
25 
20 
15 
10 
5 
0 

. O'~IdN~ 

D Rh etuaptaeIM 

.A~um 

aRh • .vett.; 
oBdtcolot.tUl 
a A -a A -... 

E. need S~ V...,... Hoot AIwJ · TIl ........... 
Predilection Sit •• 

Figw< 6. Pr<fetred feedlna .11 .. of the: molor ~i ... inf ... ln JOI" 
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, "1'4 I Ie) 

From I 

I (1", n I .. D ""..., .... oa 

"""1_'''' In II.., In II rununa .. Icckd 1ft 

on odr ... lied I. IS "",Iudcd ( I~. " ,...", Au 

d«o/"",hu aNI A~MiJ' g fir,... .h Ie thole (rom p"cuilucd 

CrntO«pMJld cu and n..... ovU (l hnu ""and Apoh.1 

of nlnm1 panSl n the E"". Ind 

(110",01" '''I'''' and B •• Iy) nd ... an 

(J.. •• p'"A ... >Ie •• Ind t ..,."""A" ) In add ,_ ,u""'",",p. 

.... led (rom Ind nd......,. .. (.-I .. III... "/dp;,""I&;zJ, .. 

(Elo. 2001) nd Iononl If r ....... Bawl 

Sene'pl no, U>ed and ! 1111 nr.. """on .( <C101'"'.1" .. 

Indud na DiJMfJlllr (11m 

L.. .1.1 ~ 

I 

I. numb<n r Ihocp iIII , (.//opItoJpJ .... ., In !he "."..J>h. 
~eds ...... common I. Iu&lWndo !han In mid and..... ndo (!he IIudy 

PtrnouaIy MlopIwfl" ....... ,.pocI<d. r_ ~ v. 000 

and"", (nonItwatSboo ....... fOromIl_CO'youdaJ.I bdl 

1m. umcty.2 I.T, Ind 110) 

.. _ !he oIhcr """'_ ""'P"'.ua ! 10 

...... n:c0SJUZ<d m .... """y Iftf''''''hl>occp and.... bich II< _ ..... 1.10 .... _ 

,_" Ind 1.1"","""", -t- y _ond 
IjIOC'" or lK< m Ihocp and (AlClooIo<l> " 11,19'19, Em_ 

.o.y0u.2 S, T,fa. and be ) L.,. at 
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• "lIb IJ T" nd I If Of 

mfnlal ~ til 10< pmlonnMn'1y Bow oI~ ..... ,/.utt>p4JA pnkI L ~/n"~ ... L 

.. The II rricd L II"""" 
«(iaN dll.I992)-.hlChl Inl8lcCmencYt1thouritudy 

I h&h pre\llence of II lint tallon.... obitroC\J U1 the llUdy IrQ The o\enll pm.lIknce 

In lhetp ". 14 ().$ "hilt' In il' t 177%. lbe m nnpomnt lick spcan idrnt.rlCd 

hom h«p In Ihe thr e • .,:roctolot!".1 If .... erc A",h/),omnuJ $PP. RJaplctp1ta11U ('. wru/. 

RhiplC palla f1IJ. I ld/ll • Hoorhtlus d colcWIJ(1U .~trlbJyomnl<l l1Jnc-gallUll. IIrQ/omnra 

IrUII alum .nd lid.: PC:Cles Ilknllficd frum SO't 'Acre Atrlh/yoml1Ullpp. RluplupltatlL' 

~ n 'Wand RClCp}u{u., J, 010',,114$. hU","j: the presence of econonucally mporunll k 

In the rudy .re3 Sc\cral lid. genera are \IolJdy ,,hstnbuted In l:thtop .... IUC'h 

imhiyomnra RooplllllU RI.picrph.,lu and 1I'oUlomma thill Ire tbe maID of 

11\: lod. The remalO," peete! occur In hmllC\J numbc-r and have hide pc heal 

IgmflQntc 10 1I'''csto(l. production (Mdmnncn. 19')6) 

~ Mnlmgly the major htk ml, Llotlon \loIS loond to be Igmlicantl) higher In BOI than In 

http Th may IndICAte a rda!!", I pnll!rcnce 01 these ttck ICI hrhl}orlma 

,arlqulu.; I villdy.tt tnbutcd In Hhluilla. and the prdcm:d ho!-t u the adullud, an: 

c3ule. but they IllIO Inl t ,.http Ind BOI nll~ tid. ~UI mol ture and ..... rmth for lIS 

fiUrvl .... l and .:s not found In open gra 13nd ( Pegram ct .1.,1981) 

me p«1 of «topan t Idcnllfiexl from h«p and pt" Vterc the me I for clttle. 

ho'Ac\cr prc:\alcnc:c Ind c.kn: tt), of 1n(Clt.lhon I dlflcmi. rrob-hly due It) putun: 

dlfl('rcnccs (r llClnl (,rand If) 6) til,; auad.od both III of AIlunAl. (bote \Iolth their 

bodies fully prot tcd by .... 001 Ind those- Wllhout _ 1_0 tlk:g:onet dkJ not differ 

IgmflCanlly.1U tlng that _hcthtr _001 \'tftd the body completely 01' kft parts of the: 

body uncO\C'red. did not .U«1mfCSllIIOft. 

It hi!: been repon.:d that cctopara I Ire the major consIram In the production of good 

qu.luy km. fmm sheep Ind lot ( ~lcth c, 11,19'19. 1 nnw,2000. "'""1)'.2001. 

B.I)"u.200S) In the prc$Cnt tudy, the lan ICraptng (CSI for the prac:nce of manse ml 

did not how any po!illl\C' rnult Dt:1i-Plte the dlncrmces In study area .nd cn\UortlllC:N. 
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r<p>n<d rr ..... 
([<>horn< 2 2, The um" r bk til the rtpOrI t 

>do (09 )(h""'. 2007~ 10m III< me .... ohtudy by ..... (101/1) I I 

.nd rom id.1.,. zone them [til""". (095 ) (1CJ1k-. 2002, The"""""" 

manac miCe Inl Utton In lheq'I and pt In lhe study am ( orth .. 

Oronua r lOn) I IIml r to the findl", of (( hoi ~ 2001) 

It I an nlAbh,het,t fatt that higher huml,hty and k.n ","cttl"g kno~-n to r .... our the 1Uf'\l\al 

of etlnpara ltes.ant1 thCpC'otlr~llon.ndculonl/..ltlnnof the kin by '.nou cholOS141 

agent (Pungul, 1c}9~) 

Ihc ~llrrC"nl IUdy hn~llhc:- dt.:pcndl-nce of a:tllr~r,l!Iate prc'llcnces In httpon the Iv. 

sons dUdtC'd lhc carly dry ~ hoi lug.hcr prt\llt:ncC ",uh respect to kcds. h," 

than the lale 'Act 

prevalence of 1 ouse I nl l.1ltOn '.ncd \\ lddy t hrnughnut the )CDr, but paled I n 'Am," 

'-'llh tIC rly CX)% 01 Wtp kID c.'UmlneJ 

.\/~ lIophups min"' lend 10 be mosll.:ommon on lamba. .... h"h become .nfCSlcd by d feet 

ont c \I, Ilh the c .... Y()un~ animal arc General)) more 1USe4:pClblc: 10 CC1opIr.a 11 

bc:~use of higher ratl(' 01 acccmble IUrl e In the ht-.l) \ tum al1l.l poor groonunS 

bcha\ltlur(Lchmann,I')I)J) 

The relatively lo~cr prevalence 01 multiple mfc!.lauon ob r\led for «torar It ngy 

rcOect the Imllanty of lhe hfe C)1:lc paltc:m of fTlO!r,t of the para It 

In a certAin tudy. lambs 10 M.mh Ilonl .... Ith ohkr h«p ha\C Imll.., densiues of kcd 

numbc," In the folio .... In; um~r and .uhlmn as older C"A Two (.actors contnbule to 

this. tcmpc:l'Ilun: 1n.J the dc\clopment of rcsa nee In u'adl\ldual sheep ( ebon 19~) 

CCised at l.1mbmg ..... hlch w. aanbut.ed to the dc\clopmenl or rcstSlance through 

nutnllonal factor. opecllllly \Itlmm ( cl"500 aDlllhronak. 1966) 

Sheep kedJ v.cn: found commonly on lhouldcr, bad .• \enlcr 1n.J ~II t,m pupartal and 

adult .hecp ked were frcquetllly dcta;t.ed on the: chest. ro~uarter and nbs repon .,th (cw 

on lhe bacl or abdomen •• hhou~h .11 parts or lhe body IUppon lc:do Some .. Ilion Ito .. 
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I<d 1 Ih< 1 nd Ih< body of "'"" ""' 1 

I 1991 lubb.,.1 I99JI I),,,", 'nd I<d Il1;0, die po<fnmj 'kS to< die _ "lind 

lhe \("IUI:l1 p:m (., lhe body fAosp rwJ 1 UMI III I ( /11/ 991) M kod (lQ.4 ) 

r ordc,1 IMI shcc-r ketl Inc:rcucd on the bad. 10 .. " ~ and abdomM In mmn 

j,turtll " al.IQ~2) "'u ted lholt higher ked popuLaltOn andOf poor" nutnlKX'l nuy 

Innurnce groVtlh rat 

lhe findmg of (\1Ihnes.nd (Jrttn ,1m) IMC tiE ned. and lhoulder rn: molt aU; 

tb ) (UIl(l~N by the furcllmbs and <kYtI.1p (J? %) c m~naJ YfcU ... th the- reported 

preddttllon It for hCe ( N.f La and (jroR';.lol.200lb) 

(he pftfCfl'nlla' nes nf In.ehment Orhd. "'crt the nill., InlSumal n:pon.,l c. arJ and 

Lande .. tiul I u.:}. blt~ mlllllly caurd papule .nd v.heal "hlth may Janer dc,"eIOJ'lID to 

eN t ("rO$I(I05. ulcC'r and Inc.1 .Iopecla Skin Ie lOn I causN by 114: are dcscnbN by 

vinous luthon (\\.11 and tJv:afcr,I997. 1 (1.1\lnel,1 2(01) OnlUlxubntou Ides 

ollhe kin IKk hll arc l.tklv.n In Ic:a\c hk'CdlOg pOin and eJema In VthtCh the mouth 

p.lrts 01 the lICk arc alL.tchcd (A p and I aunnl 1981'$) In the prcsenlltUdy. 10" land g t 

""cre mn t alk"(lcd by Ihe IICIr. IOfc tallon lice ""efe oh ned In infest the: nair. NJou~kr 

and Ilanl areas lhese afca, arc ohscf'\.cd In be the mosl prdcrroJ Itc:s IlIr LmogtfOtJllU 

SlfllOP u In arcas arc cummonly ba\lng long Nlr, and those pro\ldlO~. good bah. t 

""h "lIS feadlly (olonll('J by II\."C ( l'fquart cl ai, 19 7) (\ \C' usc nf ancidcs., 

c I LJlly on mall rumlnanl!l, ~ r heir. control I~ the promble fcaUln (;II' the 1o"" le\..:1 of 
h .. -e infestation (Mnlu. 20(2). 

Ih~hcr prcvalencc rate orhd.lOro-t.:ui n "",a~ ohsc1'\ed In fCflllle than 10 male: http Ih 

findings i supported by (11rn.k,"~I99I) some vl~umu healthy animal" do react and repeal 

any attempt or lICks to attach 10 them LaCLatlng and PfCin3nt ammal coolJ be Ytealr. and 

prone to the altad.. orlld 
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I) (U\Clt'IO\ '\UfU(C)\I\U'U\IIU" 

CJCntnUy. the- rcsul of th study clnrl)' fC\Tal ch.at IUlth u 

and Ill. k art' prevalent In the scud)' • m amaJ nun 

has pnl economIC ".lue (or do. n~InS lhe q\Ylny of 1. n of IftlmI and hc1rc 

reductng the fUJClgJ1 cuncne), eamln, of the country II vy econonllc Ioun of the an or 

amall ruminant *' lomgn Irllk Ire causc:d Jue 10 management. 1IOrinc. 
(xtemal pa~ It etc The l·thlOPlalt (t')V~mDlenl currcndy I uoJcrt.akllla.' control 

pfOf:;rlm .gam t «Iopara \I .nd kin dl un (m.t.nsrmtte) of small rumlnan In AfJI. 

Ilgray and Amhar. Admlnl lfiltl\(' rt'~lun hy dipping an.,J 'PraYing u mg Kan ttLll 

chemical called I),a/mon Ihr:rclnn:. unl nIter rCI(\'lnlldmm'!Otr1tl\C rtpOnS Lake pin 

In the campal~n. the prO(:r.m t'ould nnl be t'n«h\C' u untrcatC\l arumal tnnsn1l1 the 

dlSCllSC .ndthc rani II 10 the I rea' tlune 1 houghlhc.lud) 1Ilc:$ are In the' ()roona 

Admlnl Ir311\(' n."£lon. It I~ IdJlII:eIll and IlCIGhbour 10 'ofthcm Shoa zone of Amhar;1 

rCglon \\, hleh cUlTcntly art' undc:rtakma: control c4mpa11rl against cclOp:lrUt and In 

disease So the Iindlng of Ihl stuJy VIlli dclimtdy contnbute to the 'alaonal efTon (Of the 

control of otc:mal para Itc an.] ~In dt SC$ 01 Email rummanlc hence In Improvl"S the 

quaht)' of the ~omm()Jlt1 anJ Incr :Ie national lurelgn cum:ncy earnmg. 

As the Slud) area pfC\alls Jlllcrcnll)pcI (If c:ctopara II v mallrumuunt" cort.Sldcnng 

the Imporuncc uf ~m ali a maLn Itlurcc or (OfCllm currency the folloVllng 

R"commcn,btlon!<l may be: fONUdcd 

Control o( ccto-para'iUc u Lng clrCCllvc tnte\:tlCldcs and acan(ldea lhould be pr Il(cJ 

10 mlmmll.t: the Imp.1Ct of par.l liNn on health _nd productiVIty of arumal 

Education of the o~ncr "'llh fC rd 10 para ItI~ dlJtl and appLo,.nalC hu ndry 

r,-tcms VIlli fklhtalc the aprha.blhty of the conlrol mcI'Wf( 

The control pr~rammc run by lhe Hhloplan gO\cmmrnt can he ed I be cxtc:ndc:d 

10 the Mudy lie U "'cll u 10 other reglOns of the country affected 'll'llh the top;araUtiC 

dlSeltes of un.all ruminants 

All talcholdcn_ fal'TtlCN.. tannr .n.J the gc)\cmtlK"nl Jbould pirtle tc In and 

Implement effecll\c «topara lie control PfOlUlmme. 
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Bay.D.E and Harris,RL (19 8). Introduction 
h .... e!>tock lruects). toneny puhltih,ng. Ie 

II) \ kmwr)' EnttJnfo/og) (AgiJe 10 
.1'1' III 

Bayou.K. (199 ): Control of fihtcp and JOlt Lin dlxuc In By In. Be and Bayou .R 
(ed ) Proceedings of contml 01 hctp and Ct)ll\$ "'m dlJea fot unpro\'Cdquahty 
orh,de .no! k ... 13·14 feb,I<j<J .fAD,AddISA,,",," 

B.you.K (2002): Dc:tcrmlnahon of the en t of !'CoptIC mange on coo m .body 
.... cight gam and mortahl),. Journal of the Soccty of leather tcchnologWs and 
Chcml!.(S, 6.34·36. 

Bayu.K (2005) Country papcr In Pr< I.ughcl<:f de~ of hodts. kin.no! m n'ClltlOn 
options In east Afnca H meumg the leather InJUUly to benefit the poor Rtgjonal 
Workshop Proe«d"g>. ApoI18·20, 200S Add, Abobo lotlu"" .. Pp 71.~ 

44 



I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Den I"" l "<neh P Ilorwn 1", K 1 W. R. 
In~ Ullon 'Alth fn'opt (h on the notturn:ll rvbbine and liY1llJ W, .. , .... 
houscJ Ihcq> lppl A. no B Au. ,141 ~5 

r 

Bo .... man.Il,I> (199S) (Il."OfI1 Para nolO£)' (I}I' kr1na 
I'A P 4)0 

('lrryJ. lIumber,J M and 1.e\II. J (leN2) bnualof http productIOn m the humtd 
Tropl\;sol Atne. ( A Ii Inlemahonal.l to;. I.) 

rhalachcw, (2001)' Study on the lin disease In Clttlc:.abxp and got In and .round 
Wolayta Sod,), Southern HhlUPl1 DVM thel'll AAt 'J \' 1, Debht .... n: /.cll 

('. A (2003): Statllollcal Rcpt,m on Il\e lod. and rann Imrlcmcnl In I Nen.J 
Developmcnl Republic 01 HhlOPl1 ('entrlll 'j{flcuhural Census comml Ion. 
['.thiopia Agncuhural mplc enumerallnn. 2001 /20n2 

(SA (central AUlhonl» (2004) The 20001 02 IlhlOpQn l\gncUltuDI mplcs 
l:nulllCrallnn 

de CastroJ.J. (I1J94) Tid. 5Ur\>CY, l·thIUPI. I ur,,:y of ' .... k spcaes UI -estern 
1:lhlopia,lncludlng J'lrC\IOU lindln and rttommcndttlons (or fW1hcT lid survey 
In Hhlopla li~DP "AD Rome pp19 

de Ca~tro.J.J (1997) Su liIu\o1blc tl(~ and hd.·home dlK3tc control 111 h\ lock 
impru\ Iment 10 dc\eloplng counln.: '·c I "rlUl/nI. 71 n.97 

OemlS5le,a,Slra" ,b lefen. K . Sense,l flmmo,(j .Md..onnen.I). Shunchs,S (2000) 
Mange: a dl~!oc of Itm" 109 Ihrc.tt IVI the production of small rumman In 

Amhara National RegIOnal State (ANRS) In· Merkel.R C .Abc:be,(J Ind (,0CUc:h. 

A L (cds), The opponumtlc!i and chalk" 'ei ofl-thlopllin. from 'o\'lC'mber 10t0 12 
2000. Awassa. !'.thlopla 80·91 

FI-Bakcy.S. (2001): Prcvalcncc of c:~Ic:mal pari lie In the South u &em dcsen of II)'Pl 
Journal 0/ £g)'pllUn IQnt.l,,· vI ptJrfJJllolOlO 31.223-232 

Enc::mans Grandc~ A {I 91i6). TId. of the prnvmcea of S&l&mInce ( CcntnlL'" pun) 
Prevalence and rafls1llsatlon 1nlt'Jl1;lty In dogs Ind dc>mn11C unpb 
Ann Paraslloillum Comp.61,9S.I07 

[:nnias, Y (2000): A 
defect proc 
ElhtoPII. 

tudy on eclopara II f fresh pic Ind lueiSl1knl or pte: led In 
d " Seb<,. Tonncncs. 0\ I Th:sis. AAll, F\ M. 11<_ z.,~ 

E\'JIb.G.O (1950)' Studies on the blooomlC of &beep ked.. l(. Uop/Iap.J 0\1md.1D V. 
wales Bull [ntOfrtOlf"lgIC'a1 Rt'3l"OrcJa pp40.4S9-41 

FAO.(I99's): The cau~ of p.lraSltlc km dloKl In 5becp El"iopItJ ''C"fnitta", 

Rc.:arch~n and r'AO T~{:hnicfJl CooprraflOff P1'OJ«1 (TC'P) Romc.1tal)' Pp4 

45 



I 

I 
I 
I 
1 
I 
I 

II 
I 
) 

I 
I 
I 
I 
I 
I 

~AO,(200SI I thlOpll, f 0'. mfomubOn 
http "' .... f;so o~ Rome.lbl)' 

Of 

I AO,( 1}90) "rud", lIun yc.u ~w:'k \\)14" 'AU Rome. I It)' 

rn Ind 

hOlns. J (2000) I Inal Rtpurt Intcgr;.h:d ( ontrol of hJ. .nd T.d. Borne Di ....... 
(Ie I II» "11" 

flhcnalts,(j <- • Papadopoult>S.l . Iltmona.( .Leonlk1o..1 .Ir\n 
r-.flicacy of moxldctllon IgAlRStlarroptlC tlUlIgr.nd clfj 
and ~o .... th of lambs h'lt nnan pariJ.flloiogy. 7.207.216 

Ind .... puas,J (lOOO) 
is on ml k )'IC'!d of C1l 

GabaJ.M M. Bc:cslcy.WN • Awan.M A. (1992) A IUt'\'t)' or mll6 on farm aruma!s In 
Libya ,-tllll Trop Alt·tl Puruslto/86.S31 $42 

Gahsaw.N ( 1986): Prelim mary !'juney of ma~e mil on bltx" had OgJdcn Ihccp. 
~oal~ a net p ig,s In the admlm~lr1It\(' rqpon 0 r Iluuge. I) \'m I t KlIIt)' of 
veterinary Medl(;lIle. AddIs Ababa l'nl\cl):lty. Ucbre IClt.I·J}uopli 

Gary .J.S. and I· r POI~IC'tcr (191(2). StudlCl on the mfcch\,lt)' of the 800ph IllS 
t!ccolfJrll(us malcs 1M lan'ae IMfc:ckd v.lth n blgenua O"dn "~port I ~~r"'Qry 
Rt'.H'llrch49 1·2 

(jllnw, N. (1997): Polk)' and Mratcgy Opllon hl .... ard de\clupmcnt of '·thlort. t 1\ lock 
Indu,lty. In : Procccdmg~ of I- f';atlon.al tmpru\lmcnt (,onfeen:ncc. AJcbl.\ hi. 
I:thiopla l)p.6-7 

Gun7.alcs-('andcla.M. I.con-Vw:c8U10.1 And ('uhern-I',blo \1 J (200.a, Poputahon 
efl"eclS of SllrCeJp/lC mangt' m Barbary !ep (Ammolra Len-g) lrom tcTnI 

cspana RcgionaII)ark. Spam Journal o/wlid lift flul!Q.S ~1),4~b-4bS 

Ilabtc.G (1994): The prcvalence of mange infestation In cafll(i and lh«p .rounJ Md.de 
DVM Thesis. I'VM,AAU, Ochre Zell. I-thlopta 

Haffil.e"M .(2001): tudy on sk.1n dl.5C:ales of small Nmlnant In CmtDl hhiopUi r>V\l 
Thcisis. FVM. Ochre Zeit. 

Halos..L.,Jamal .. T..Maillard .• Girard,B,GullloU ,\hornel." .v,) 1Cf. ra lR.n 
(2004): Role of Illppobo ldae Old as potCfltlal \'C(t.)f"I of llanonclla IW lOr. tin, 
Wild and domestic rumlnanU.Appl (~nvu'Ofl MII;robwllool Ib 50.41)7·570 

Hcath .AC.G.(1978): 1be scrolll mange ml ChtHf'f" bovu rHann 19J5)on Ihecp 
:seasonallty.pathogcn~lty and Inlnl OIXk trarufc:r l'C'A Zeland) l~rlllOT) jotlrnaJ 
26299-300,309 

Heath,A.C Bi,hop, O.M,Tenqu,,' )0. (19 3) The prn.lencelnd patboctn«d)' of 
Chorop'es bovis (lIenng I 59).nd P"""" <unleullI (do L.fond, 
(1859XAcari PSOroptldae) mfesUlton In feral pu. In C"A 7.cbnd J nmlt4V)' 
Parasilology.13.159-386. 

46 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

IIcllh.A( ( •. (ooperS 1 tolcOJ\\ ndllllhopD 1 (199 b) ["d"",;d IhcRolc 
01 http l'lling I Jee (Ben eRa 0\ ) n prod IrIg ocl&C'. pch Or 
,'.·'("nIlQ". puras"rnOKY .59.53 8 

Ihndu.C'M (1998) fhilgnolhC \C'ICf1I101t) l1\C'd.clne, 2" ed. mot by publ .. bon I ad 
pp.200·20 1.221·221 •• 2 75.276 

lloogstraal.ll (1956) Alnca hndIJc •. llch of the Sud..tn tI 
Wa~hlngton 0(", pp I SHe) ,I McdRcs 

Hosklns.1 0 and ('upp,l' W (11)91) 11\':~'I.nd \ctt'nn.1ry Importance port I 1'hc- hod 
famlly.ldenllficallon .Beh;lloor and aSSOcIOlted d. 'It Compent Conlin. ~Sl (' 

lIunlcr,A .(1994): AOImalllcalth pt~llic.: Dlsea oS Macm.lllan r-.du IlIOn I hJ,USA 104. 
142. 

Jakson. G PI! W,Richard".and S [loyd (I'}Xl) ,wrcopllc manKe' In goat the \'ctcnrgry 
Record 112:330. ML"\lhnc 

Jakson. P(I99I}:Skm ()ISC.h 10 (11),11" In llodcn.I.{ed)lheC'plnd(,OII JQC1ICC 
Baillu:re. Tcndal 

Jongejan, F and Uilenberg. (dJ9')~) h.:l and control Methods Rc: .. !oM;, lech. ott Int 
Epiz., 13,1201-1226 Rn .'it I Tt.('/, oj] /11' 1'/"';.,1 3.1201.1226 

Jubb,K.F .. Kennedy .P.C anJ Palmer. N (1993) P.uholOiY or dOtnCloIIC animals. '" ed 
Adamemic Pre s Inc USA I pp S 17. 730 

Kas~hun.A.A., and GetadK"\\O (ICJ'}(J) "be production ch.1ra~tcnsll 01 &httpandgoat 
In Ethiopia, A rC\'lw Rcstan:h oOi!"cr.IAR. ',umill proout"flon and nu/nllOlr learn 
leader. MAO pp 58-62 

Kebede ,N (1992): Preliminary ,"uniey on Mung .. • of hccp and cattle In.nd around AddIS 
Ababa. DVM Thellols. rVM. AAU.I·lhlopla 

Kedir.M.(2002): tudy onJ mange m lie m~ tAtloN or I mall rumlnan .nd c .mell n to 
selected Agro climall' 10nes In TIp), .Nortcm Ethiopia DVM Thc1su, AAt , 
FVM. Ocbre Zcll,l:thloPlI 

Kettle,P R.(l985): Lice .nd ked \ In rhar~lon ,W A G cd Ectopara tcs of r.hctp m, "" 
leland and their control "almcmlon 'OM I The sheep and Bct-f <"u)e Idy on 
the Ne\\o- l.eland ,'t'tt nn"I') auodallOll Pp 9-1 , 

Kirkwood. A.C (1986), 1I",ory BIOlogy Ind conlrol or lhcep ocab PanultolOf) TodJl 
2.302·307. 

Kiser. MN(1987), ElluoplI·Rcpon on rICk luonomy Ind Blol"ll> AG OPFTIl ):023 
Consullan' r<pon .FAO.!;)\; .pp 92 

47 



I 

L 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I U Kumar It \hllon U \\ I :dJ I 
d, tnbuliOfl of the &http .. cd IDlpkf 
jl)llnftJl I: wr I."t 84 (~) IIIIJ2 I ~)9 

(19'1 ) I mo>nnmI 

lIippo1>ocJdK ) on \\,',.,. .. '" 

l.chman.J (1~3) (Clorer lte Ih~onhostli 

Ilo)d.J I (2002) lousc n Lod and ,<I.1ed nICS Clllppobo<idca~ In 
Mt'dIC:1J1 and ,,'tamar) Inlo",""O/D (tJ R mullen and l.A IJiurdcn...Ecb pp 9 

362 EI.,~n·lt'r Sdt'II~. San l>tcgo. ('/\ 

MacGavlO.M,Wilh.:tm,w,r and /.achAny.J" (2001) thomson's Specaal 'Urnmry 
Pathology )Id cd Mosb),ITlI: llSA P(' 537.597 

Manmng.T and $cort, I) (1985) ('anne tkrm.uology pan. Ille. allc:rpc .honnooal and 
neoplastic disorders ('limp COli' f:duc.l'rlJc I Vrt Till"". l nn'tr ty r 
Pennsylvania S,hool Of\Ch:nnary Mclllcme.71 S4lS.S~41 

Mathleson,A 0 (1991): h;tupara llCS and them control In M rtm. w,n. Alt\.en. 1.1) 
(cds), Dlsca$/! of shcc:p second cd BI.Jrbrll se/lnC'r puhlic.mon • ()~roN. J'P 
284·2 9. 

M.tthy-se.JG and Colobo.M II (19 7) the I,od.d lid. of Ugooda l:momoloireal 
Society of Amcnl.: •• C'o.CKC I'ar\., \bryl.:soo.PJ'29 

Mekonnen.S .. llu:.!ilcn.l.and HcdJnc:,B (2001) l>utnbullon of "odld tlCl C hod ) n 
Central LthioPI3 O"d .. rsr poorf Journal (If \ctcnnary rese:m.:h • 2.1 1 2 2 

Mekonnen.S. (1996) • 1·.pldcmlul0I!!:Y of r leland tlcl bome dl$Q$C In 1·I~uopu \\Ortshop 
on, epidemiology of tid. and II l borne dl!teatC' In La tern .ee I and soutbem 
Africa Ilararee tZimbaln .. c) pp. 12·1 J. 

Mekuria,B. (1987): A preliminary "ur..-ey of tlei., of dome IIC Animal In ~c~eml -\vrraJ" 
DVM theisis. FVM, Addis Ababa UnI\Crslty. l:thlopll 

Mersha,C. (2007):Study on Gross and MicrOSCOPIC kIM lesiOns of small RumU'WI l)uc 
to Ectoparas!tC!i 1M Amhara Region. orth EU1, l:.lhIQPIA. ( fhcUI 

,FVM .• AAU. Ocbre Zeit 

Mllnes,A.S., Freeen.LE., (1999): Prevllence of lice on dalty clllIe in ( . .n.cJ.mJ and Ibe 
borderingcountriesof ..... lcs. rrl R("c 145 351·362 

Molu,N. (2002). EpidemiologICal ludy on lin dt5ea!eS of the ImIII nannwltS "' Ibe 
Southern renglend of Oronu •. l:.thlorll DVM lhrisis.. Addu "bat. Untom 1)'. 

FVM. Debre Zeu 

Morel,P.e. (1980): Study on EthlOplln TICk n·MVT. 1tntSUe des al"fnto!d ell 
pp.332 

48 



I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

rna,~ (2002) 'ud 
ic<,cd \grod, 

!·thlopl.1 

on \I"t .. l~ nt: 
k lone or TI Y 

..... 
D\ , 

. 'afl.A.llan:ICrdW (1999) Rc I nee or J~mde (urmlllJd f 
General KSllun IntcnuhORlI {ontmltttc om,(" In1nnIborul 
(Oil" ).f>i1n$ 

Naf:-.tad.O. Gron ... toUI (. 2001.) I·radle.llon of l.lCc m (.anlc iJ;t J n nd . <2 I ? 

Nel~n ,W,A.Slcn.S.B,(2004) Weglll pm and ,",001 gJ'uYtlh In &http mfnltd .. nh the 
sheep ked. MdllophdglL' OWIU'I (I.) hpl Parul 22.21'·226.R.l (h m.l :\1. 
Maris 

Nelson ,W.A( 1956): Transfer of "h«p ked from Monallly In the lhecp .. cd .)I. oflopluzguJ 
OWIIH (I.) from C\\CS to thclr lambs f'l,;aturt .London 191 S6 

'SDAD (2001): Balilc data on .~ncultunll resourtes de\clormtnl poImtl2J and lC1tU 

'onh Shoo Department of Agru;ulturll J)('\-elopmcnt. hche 

Numery,A.(2001): Prc\alcnce and cflC\:1 of C'(lora It In ~I and he 
assc~ment of ',,:I·bluc ~m dclcd$ I' K.ombokha tannery 
Northca:-.tcm )·.thlopL3.()\,M The."" .AAl1 J\"~1 Jlcbre len 

JOI'rel .nd 
'h Wolto. 

0' BrienJ,DJ.( 1999): 1 rcatmt'nt 01 p roptlc man.,'C '" 1m reterence to epidemIOlogy and 
history J 'ct Parllllto/IO,I77.185 

Oh\'crJ.H.(I989): Biology and S)llC'm"uc 01 (~ n I OOid4~ 
A,mll Rn I .I.Sy!.l 20(1):391-.00. 

Orlov,F,M (1963): Veterinary Laboratory practlCc \0111 Agn ullUralllkrltun: J06lntal 
and Brochure Publuhtn, M05l:c;ow,pp 2HI 315 

OIE,(1998): International Ammallfc.lth code 7· cd 011, Rue de rrony. rans. france rP 
109. 

Pangul ,L.J.(1994) :Galcs dcs animal dnme Iqua ct method I.k lulle (\fo»tp In domc:sbc 
animals and control method, 01£' RCVlC", I '.1227·1241 

Peacok,C. (2005): G ..... pa'h~ay 00' of J'O'<ny S • ..II "' .. _ R "",A 100,1"9-1 

Pegrom, R.G.,Walker)U('Ioford,C ,.nd Kiraol!.ll· (19 7b) ("ompu"',"ofpopu , .... 
of R}"plupha/us sunlLf gr'Ollp R.llfPllU,R pnld 1400 and /t..Jw:1ft# 
(IxodIdae) Journal Aft,d,e,nt' £nlQm~/ogy. ].I 666 68] 

Pegrom, R.G, llool!li,rolJl and WuxfJi Y ( 19 I) TK (hOOodoe) of I duop 
Dlstnbutlon • ecology and host rci'lIoruhip of spo;a afTectu'l; In k 
Bull EntomoIRcs .• 71 :339-359 

49 



I 

• 

I 

-
I 
I 

1'<'« 1 (.II Indt,.rdnJ" (I~I 1'_ lory ( om<IIy IId<rU'(:fI"ll I ",fIO,1C<I 
tlo<lof hccp u nil' I l"'fCCu"" (FIccc< I'art" A hccp Orm!, 
141) 144 1JtJ 

KaJo 11II ,0 \1 Blood,l) ( and (,a)',( ( (994) Vnmnary mm1 me lEt I 
Olsea'IC of caUle hc:t-p .PIB, SOl" and ~ cd H,uUtae Ta 
1l0S. 

of III< 
I 

Sadler.J P.(1990) Rccordi of ettoplraslta on 
deposllS 10 the former ~c m 
Medical fllwln%K) 27(4} .. 628-631 

hurna.. 100 ahe<p lrom V.l"" .... 
Kttlcmtnl of (,rcnbind JeRlnlQl 

Sallfou.S.,Hessa,C.C and Pangui.1 J (2004). Prelimmary ur.cy on p,lfumc mit and 
msects of small ruminants In the Allantic Are" (Stluth [lenm) R~'W de! M~'tIJ(ln~ 
Vc/crmmr.155.343-346. 

Sere.C'.(1997). Towards the economl~ a lie mcnl of \(tcnnaty tnruts an lmrtCal Arne. 
International h\'cstock Cenler for Arne. Worlmg Document '\) I AJJI , N. 
[·.lhiopia,ILCA.63pp 

Soutsby.E.J I .(1982): lIelmcnth:-. •• rthropod~ and rroh)lOa of J)ome 
ed.Bailicre Tinall.UK.356-497. 

Tafcsse.B.,yimer,L< and yohan~.A (2003). fo..iaJ(lr animal health problems based on the 
opinion of pasloriahsls, 1 gropaslonllhsl. and I Nenlal)' f:umcn and condlllOn of 
animal hcallh servl,es tn Shtnelle Inne of Somalt 'allol"lll reglOful . tate In 
Merkel,R C., Abcbc,g and (joclSc.:h, A C (a1 ) The challenges and opflOrluruue:s of 
livestock mar~l·tlng l:thlOPl3 Proceedings 01 the 10* Innwl conference ~f lhe 
Ethiopian SOClt1y of ammal produ,tlon (I. SAl') heald In Add, Ababa. 1: opta 
August 21-23th Addis Ababa. Hhlopla 193·200 

Tasci. 5., Topcu A.( 198%): Phiroptera (I.ice) $'pCC1" on BOIl In the \oan rc£lon and 
their seasonal prevalence Vetenncr Fakultl!;l. Ikrglst,36.S03-476 

Tasci.5., Topeu,A., (1989.) (Lice Mallophaga ,nd Aooplura) SJl«'cs Ind therr ..... ..,.1 
activities on sheep In the van region F.kulneSl OcrgUI ( Ankafll) 36.50)·S2S 

Tefera,S. (2004): Invesllgalionj on ecioparasitea of small NmlnanlJ; In Itleccro lIte of 
Amhara Regional state.nd thlr Impact on the Lanning IndU"try. tSc ThelSll..hdty 
ofVetennary medlcme ,AddiS AbahlUntvC'fSlty. Pp 1·51 

Tefera. S. and Abebe,W. (2006a):A Jludy on «tl-,paraslte of lhccp and COlli In c::stcm part 
of Amhara region ,North Ethlopll JQurnal o/Small rumlllanl Rl"#On"km Pn:u 

Tele .. , S. and Abebe,W. (ZOO6b) elT«' 01 Eo;!""' .... ' on the quahty 01 pu:kle.l InS 

and theu impact on the Lanmng mdustries In Amhafll rcpon.al Ute. Etfuopu; 
Journal o/Small Rummant Research In Pre 

50 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

fnn I (l99) mall Rum t produt.::l .. ~~~,,~~~~:.'-=:~'! 
I't"J '" Iy In Pr <cd or III< I" /Od"_ c 
An I procJUC'11 If t I AI'. bald n de! 

T home \\ (2002, ~Iudy on mull namtnlnt In d In mo 7.-. .Soollhc'm 
Ilhtopl.1 1>\ \11hcsl At • H 1. Jkbt'r 1..eIL 

lhom~.(J \1 (1922) the Nlurahzahon or antmJl .ad 
Zcl;JnJ ('ambndge \ ('.mOOd 1 RlYa11y Pre-

rtanu In 

IJgo~:hul""u,1 I .od Apc:h.A 0 (Il} 5) I'rn.kncc or ct~rJ un o( INII rumman In 
t' uka.Nlgc:ria Inlt'rna/mll,,1 JcJf4rnal (If 1oonOJ' 12.3'" 

l'rquhart.(. m., Annour.J. l)uocanJ I (w.nn.A 1 Jmnln I \\ (19 7, \'etrnnary 
I'arasllology. a III ed.1 (l~man I('nldie.nd l«hnKJI. '" l A 1M 19 

l rquhan (, M . Am()\JI, J. Dune n. J I. £)unn, A, M Jcnmnp.. I W (11')4)2, 
\'t:h:nnary paraslltllogy 5·~ lorkinn Lunpn.n sclentlfic.nd Icdm 1190 

Urquhart .. (, ~1 : AnnourJ.L)uncan J I Ilunn.A. t and Jmmnp.J \\ (1996) \nmnary 
ParaSItology .2*11 cd. 8""4:,, /I$(/clI~ lid l K 141~20 

White,S D (1998) '( he Merck \clcnnary manulU* ed. \h:nk and (u Inc Y U " 59), 
611 

\\'al~er. J .Kclran~.J1· and lforiU (J (2000) The genu I<htplCcph:alus Ihodick). gut&: 
10 the brown lid., of the ~tlr1d ramhnJge t 'mvenllY J • Cambnd£C 

Wal~:.·.J.B (1991): A rC\'I~ of the hOl.hd lid. (1"llhd.-.e)\bocClrnna In South Alnca 
O"dtnlcporl JOllrnal (if ~ t'It'nn<J'Y R"J("'''' Jr. ~Ii R 1·1 OS 

Wall.R. and Shearer,D. (1997): Vctennary tntomology I- cd \.'hampan Ind 11.aII.UK M'I 
1-439. 

Wallker. A R. ,Bouattour. A • r.mlcu. J. I .1' tllldl !'cna A.,A lIonk I G. Latif A A 
Pegram P M .(2003): Tid. of do~uc Immal 10 Afne. A guide to 
identification of J>CCI IClTOrr 1~219 

Yalew,T (2007): Study on Prc\.akncc of CC\OfIaI'Ul of 11 rumuwltllft and around 
Wolaita Soda,Southern r·,hlopta. AAt .I \"\1, (lebec l..ell 

Ycruham I Roscn S . lIa<b.m,A (19 9) 10rtlhty to (ah 
K\CrC mfe tltlon with the Qt flea C'tntOCqJMlid 
Israel ~Cl ParaJllol O.JSI·)S6 

IAmbs aoo Kids ( IUJCJ by 
foIls fi /u (1Iouche, I lS) m 

Yesc:hak.E (2000): II ludy on C<IOpInSll<: of frnb hc<p pclll aoo IISSClAIICnl 
skin defects pros:iC5Cd It Scbcta Tannery. DV t 1lais. f\" 
Um·.crslty, Ethiopia . 

51 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' ... flr Fard. 'H. \1 Abdl (toUdJn ( 
.nuNlb 1ft Bushdu rrln .eft 

I.<lakln. A. and lIe 00.1 ((199)) 111111 rum.". .. I'rodu<t" Iy ut The 
" ... d r.nmng I)'Ilem In Proceed'ng 'n "'" .. I U..."od ""11""' .... _ 
confmncc.13·1<' '1)\',1 R. AA Ilfuori,a 

Zrv...iu. K (1995) lildes af1ll Lm n IJJuoruln l'rocccdi O(lb( I annuaJ 
cnnll-renee of l·thlupl .. n IOCICI), or Amnul production .Add. At:.bt.llhiopia pp 6 

Zygoyianms. 0 (2006) Sheep f'rodUChon In the world .nd In (,Ift('c, Small "'''''114111 
r(.'searcll 61.143/47 

52 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

'Irxr 

AN EX I: Pho~ taken dunn !he .. udy poriod 

Plate I. Infestation of M.llop1tugw ovl.", on ~ 
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Plate 3. Predilection sil of ectOJlOl1511 on pi 
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A" p, 1/: E:cto!>ruI oh","11 ""'" -

• 
PI.te.c .• 

.. AmbI)_ PI" 

b. MdlophllllJ Ov/1l1tJ1 

c. IJoYIctH. DVis 

·Sourer: Soulsby (1982), Mluhyssc).O.cl Colobo,M H.(1987}. 
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I, ( l IUU( , I , 'I \ II U 

I . .,. R'O'\AI IH' \11 ... 

f\;.tme 

Sn 

Date orUnth 

Nationailly 

Mantal Status 

Addres.s 

ProfcS!>ion 

2 I-DUCATION 

1975- 1980 
1981- 1984 
1985- 1986 
1987- 1991 

3. LANGUAGE 
Amharic 
English 
Spanish 

, 'I{ ,I I 

I· ...... '" 

AUitu 10511970 

"thloplan 

National Ammailleahh 1)tlltflO h(' and 'm, 
I'.() Un, 04, Sc:bctl • I IIIICWJA 
Mob,le: 09 II 67 4-l 2 
I -mati nlgl Imd;oll( )'Ihon corn 

A latc Rescard1C'f 

IlIhrcll rae J'lcmcntal)' Sd\{Kll (Add. ,'''ba) 
Sene 211hi!h Sdmol « l UA ) 
Mcnghtto Halle Mariam III@:h.' hool « llllA) 
DVM, Granma UmH·hlly. llay.rna (ernA) 

SPEAKlNG 
Excellent 
Good 
Excellent 

RloADING 
l:xccllcnt 
Good 
hccllcnt 

WRIn .(, 
f ~ctll~1 
Goool 
h~~lknt 

llOCI (enter 

4. WORK EXPERIENCE 

1992 -1996 

1997- to date 

VClerinar) (lfTtcCf (field Veterinarian) Sod!) v.on:da (OUlI 
EthiopIa Peoples l"'.tton Iionalltles RcponaI CO\'<mmad Ie 

Associate Rescan:hcr. Par tology D:panmcn1. " roIoo and 
Fntomology Section. 'Itlonal Antm.11 lfC2hb INpW': and 
Imestigatlon Center ( AJIDIC) 

5. COMPUTER SKl LL 

Microsoft Exce l MicrOiOft Word 

Microsoft Access Microsoft Po\\.er pomt 
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Ibrahim Ilus.scn., Slleml '1donnen. :lli:iS.~I!rl.l!!l!=1'r< 1JU"';;r..!::~~ 
ul'\t')'CICJI;19) IlhlllplOln\tlmnat)' UboaptoCCl fthcl~ 

(onlcrcnce 199tl 

, Stllomon (.cbrC'. " 1d.!!D.Dm .nd J \anabOn r 
I uJ.s on Cal\CI. t Scbcta ID W m hoi l.ore, 1:th1OpU. In Elhiopsan 
Vetennary Journal \'017 umber 1&21 . 16 -6)24 PI 17 

l. ,-,"""I...,Mekonnen2004. A C3'IC of gynarWwmQrrhlSn1 an Amblyomma tum II 

Scbel3. Ethiopia. In Hhloplan \'clennary bon bon 
CommunicalionVol8 umber IISSN 16Hl-6J34I • .1&C 1) l)l 

1 PARTICIPATION 
Member ship of r;tnloplan Vttcnnary A )(;111100 (E' VA) 
Member of Organizacion profc lona] de h'ita \ctenf\.lru 

8. TRAINI ·G 

bb • Spt;Ul 

• CERllFICATE forpaniclpallon In the tramlng_orl hnpon pbnruna 1ncu hi 
and Evaluation organlled by l:LhlClplln A.gncultural Rt at II OrpftlUhon 
CEARO) from 24 to 29 Scplcmbt:r 2001 Add, Ababa 

• CERTIFICATE: for panlclpallon In the trammg \Ioorl.'fhop on." progrun •• the 
year 2000 In Addis Ababa 

• CERTIHCATE: for par1I'Ip.1tlOg 10 the trammg \Ioorhhop on 1l10l'nC1na l ng 
Genstat for Wmdm\s organll(:d by Intcm.1tlOllo1.l1 I\cllod. Rescar h huhtutc(h.Rl) 
from 13 to 17 December 2004 

The mfonnation I have provided abo'ie is true and eOITcd 

Name NIG IST MfI(QNN~N !DRI 

Signature 

Date 
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1 hlS II~I my ouglnal",orl., hu not bttn praentcd (Of II de ce an ochn l." ... ", 

and that all ur('t mattnal u d for the the 1 have t.xn duly K I'IO'AItdp. 

Name 

Signa.ture 

Date of submit ion 

l1us thesis has been submmcd for n8mmallon '" Ith my appro\'11a an advuor 

Dr Ba~u ..\ K 

2. Dr Yacoh.H 
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