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A BSTRACT 

A study on the epidemiology of bovine trypanosomosis in selected sites of the newly established 

sett lements of Anger I. Anger II and Kenar areas was conducted in East Woll cga Zone, Oromiya 

Region, Western Ethiopia. The purpose of tbe study was \0 delemli nc the prevalence of the 

disease and associating risk factors and est imate the apparent densities and d istributions of tsetse 

and other biting n ics. It was also to generate baseli ne data thaI may ass ist in dec ision mak ing for 

platU1 ing and implementation of the sett lement programmes. Retrospective study and 

quest ionnaire survey we re conducted to coll ect background descri ptive data and cross-sectional 

survey to dctennine the preva lence and vector apparent densit ies and d istribut ions in late rainy 

and dry seasons in 200S/06. A total of 576 callie we re sampled and the bufTy coat technique was 

applied to diagnose the trypanosome infection and 96 mono· pyramida l traps to capture the vector 

ny. DifTercnces between parameters were tested for signi ficance at probability levels of 0 .0.5 or 

less Results of the retrospective study and quest iOlmaire survey indicated that bovine 

trypanos011l0sis is the major constraint to cattle product ion in the seillement areas. The curative 

and preventive doses of trypanocidal dmgs are commonly used 10 control the disease. I lo\\,(:\,er. 

man} cattle owners have developed the pmctices of selling out their work oxen after each crop 

season as the coping mechanism with the d isease risk to rep lace by new animals and generate 

additional Incomes frolll sa les . The entomological survey showed that only two tsetse species. 

Glossina mo"s;rans slIbmorsirons and G. rachilloides were found to exist along with other biting 

flies of the tabanid and l1luscid groups. The G. m. submorsirofl.l- was detected at a Illean app·arcnl 

density (fly trap. day) of 0.01 and G. tachilloides at 0 .3S. The overall apparent densities 

(Oy trap day) were found to be 0.36 (95% CI = 0.22 - 0.50). 1.26 (95~, CI = 0.55 - 1.97) and 

41.IS (9S% C I = 28.8 - S3.S) for tsetse, tabanids and muscid flics respectively in the study arl.!as. 

The seasonal apparent densities were 0.40 and 0.33 (p> 0.05) . 2. 18 and 0.34 (p < O.OS), 76.0 and 

6.29 (p < 0.05) for tsetse, tabanids and musc id fly in late ra iny and dry seasons In corresponding 

order. The fly apparent densit ies in different vegetation types were assessed but the dlffer..:nccs 

were not statistically significant (p > O.OS) for all ny kinds. The sex ratio for tsetse fl) was 

detennined and fewer proportion of ma le flies detected (21 /58) and (IS /47) du ring late rainy 

season and the dry season, respectiVely. The average age for ma le tsetse fly sample population 
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was estimated from wing fray analysis and observed to be 19 and 16 days for late rainy season 

and dry season, respectively. The overall prevalence of bovine trypanosomosis was 8.9% (95% 

CI = 7 - II %) the seasonal infection ra te being 14.9% (95% CI = II - 19%) and 2.8% (95% CI = 

I - 5%) with stat ist icall y significant difference (p < 0.001) between late rainy and the dry seasons 

rcspecti vely. In all cascs the dominant trypanosome species was Tt:)'panosoma congolense 

56.8% (95% CI = -n - 71 %) followed by T. V;Va\: 3 1.4% (95% 1 1 - 470'0). The prevalence of 

trypanosome infection in newly introduced cattle from tset se free arcas was 11.4% (95% CI = 8 -

16%) whilst in native an imals 4.3% (95% Cl = 2 - 6%) with a stat isti cally signi ficant difference 

(p < 0.01) between the two groups. The prevalence by sex was 8.4% (95% CI = 4 - 12%) in the 

female and 9.1 % (95% CI = 6 - 12%) in male counterpart. The in fection ra tes in differcl1l1 age 

groups were nil, 8.0% (95% CI = 5 - 12%) and 10.0% (95% CI = 7 - 13%) in animals of less 

than I, I - 4 and nbovc 4 year-o ld, respectively. The differences in infection were not statistica ll y 

significant (p > 0.05) betwecn scxes and age groups. Analysis of the interaction of the assumed 

risk fac tors indicated season and origin to be the risk factors (p < 0.0 I) for trypanosome inf(!ct ion 

among the catt le population of the sett lement areas. However. sex was not (p > 0.05) while age 

was signified to be risky which is largely dctennined by absence or prescnce of exposure to tselse 

cha llenge. The risk of acquiring in fcction was lower in the dry season as comparcd to late rainy 

season (OR = 0. 13. 95% CI = 0.06 - 0.28) and 3.36 times higher (OR = 3.36, 95% CI = 1.64 -

6.88) in the newly introduced than in the native cattle population. The mean PCV values were 

27.23% (95% CI = 26.77 - 27.69%) and 20.22% (95% CI = 18.75 - 21.68%) with statistica ll y 

significant difference (p < 0.001) for the non-paraslIaemic and parasitaemic animals respective ly. 

The mean PCV ,'aille was negatively correlated (r = -0.35) wnh thc trypanosome prevalence. 

Bovine u),panosol11osis is the major constraint in the newly established settlement areas. 

Introduction of susceptible catlle populat ion to tsetse infested settlement areas wou ld resu lt in 

heavy losses espeCially annna ls coming from tsetse free areas bemg the high fisk group when the 

vector challenge is high. Different epidemio log ical circumstances appeared to exist that would 

maintain the contact between tsetse and the hosl animal. Interiorly tsetse-infcstcd wooded bordcrs 

of many rivers and streams that lra\ erse the areas as well as scrap of forcst at the edge of 

sett lements to which C. /(IchillOides seems well adapted would sustain theIr constant interactIons. 

On the other hand moderately infested peripheries to which C. m. submorsirolls receded that have 

a link with the major tsetse belt const itute a potential risk to the areas. Furthennorc. the frequent 
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movement of ani mals coming from or crossing the tsetse·infestcd areas to the major market outlet 

in Uke. Kenaf prefecture is the major source of infected an imals. The vast potent ial land in the 

settlement areas would on ly be exploited if thc problcm of animal trypanosol11os is is resolved 

under the present crop· li vestock farming system. Therefore, community based intcgratcd cOIlltro l 

option should be promoted with strong surveillance and moni toring act ivit ies. 

Keywords: Bovine. Origin, Settlement, Season, Trypanosomosis, Trypanosome, Tsetse. 
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I. INTRODUCTION 

Tsclse·transmittcd trypanosomosis is the wides pread protozoan disease complex affecting catt le 

and other wide range of hosts in the sub· Saharan Africa . The course of the disease may run from 

a chronic long lasting to an acute and rap idly fata l one depending on the vector-paras ite-host 

interactions (Bourn, 200 I) . The disease is mainly characte ri zed by intennittcnl fever, progressive 

anaemia and loss of condi ti on of susceptible hosts which if untreated leads to heavy Illonalitics. 

The disease is caused by the pathogenic species of the trypanosomes lransmillcd cycl ically by 

tsetse Oy (Glossina species) and non-cyclically by other biting flics except n)'PQllosoma 

equiperdllm, which fo llows another ep idemio logical route of transmission among the equ ine 

population in its endemic areas. 

Trypanosomosis is the main constraint (0 the callie production on the continent of Africa and 

prevents full utilization of land. Much of the best grazing land on which callie can be raised is 

infested by tsetse flies which can transmit the pathogenic Irypanosomcs: TI)pOIIOSomo 

congo/elise. T. vil'ax and T. b. bruce; (Luck ins. 1992). Out of 165 million canle found in Africa 

only 50 million are found within the tsetse belt. These arc mamly low producing breeds that are 

mainl3med on high drug management regimen to keep trypanosomosis III check. The presence of 

tsetse nies and trypanosomosis forced people and livestock to crowd into par1mlly 

environmentally fragile tsetse free areas leading to overgrazing and erosion (PA TTEe. 200 I). 

In Ethiopia five species of tsetse nies are known to exist and a total of an cstmlated 220,000 kill 

sqllare of land is infested (NTTICC. 1996). Four spec ies of tsetse-borne trypanosomes are found 

in the country. which arc T. congo/ense. T. vi\'ax. T. b. brucei of livestock and T. b. rhode.siellse 

of humans (Langridge. 1976). Due to the fear oflrypanosomosis majority of human and li\'estock 

populations are concentrated in the tsetse free areas leading to depletion of natural resources and 

recurrent attacks from drought and famine. All these factors being the major driving forces 

behind. the need is rapidly growing now to sett le in the areas of river basins including the tsctse­

infested fertile valleys. To this effect extensive operations have been undertaken since 2003 to 

resettle 2.2 million people within 3 - 5 years time (MOARD, 2005). 



Most of the sett lement areas are tsetse-infested wh ich poses major constraints to the progranune 

and livestock keepers to sustain in thei r new home areas. [n the majority of tile newly established 

settlement schemes of Eas t WoJ[cga Zone of Western Ethiopia bovine trypanosomosis is the most 

imponant disease. In the beginning year of the settlement the disease caused heavy mortalit i·es in 

certain sett lements reach ing to the ex tent of complete losses of a large number of int rod"uced 

work oxen. 

As sufficient infonnation was lacking on the starus of the disease and in response to the 

complaints raised from the community. the present study was proposed to undertake addre5.sing 

the problem. Using the preliminary infonnation ava ilable at hand the study sites were sele:cted 

supposedly to include the low, medium and the high tsetse challenge areas. Based on th is 

approach a study on the epidemiology of bovine trypanosoll1osis in selected sites of the newly 

establi shed settlements of Anger I, Anger II and Kenaf areas was conducted in East Wol.lega 

Zone. Oromiya National Regional State, Western Ethiopia from October 2005 to March 2006 

which covered the field research work in late rainy and the dry seasons. The study metlhods 

involved a retrospective study and questionnaire survey and cross-sectional entomological and 

parasitological surveys in two different seasons . 

Undemanding of the epidemiology of the disease will facilitate the choice of su itablc control 

methods and help in plalming for development programmes in the areas. Therefore. the study was 

carried out to generate baseline data lhat may assist in decision making for setting up the 

settlement programmes and administer appropriate tsetse and trypanosomosis control with the 

following objectives: 

• Delemline the prcvalence ofbovinc trypanosomosis. 

• Est imate the potential risk factors associating with the occurrence of the diseasc. 

• Assess the apparent densities. distributions and species of tsetse and other biting flies. 
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2. LITERATURE REVIEW 

2.1. Biology and Distribution of Tsetse Flies 

The most distinctive feature of the life history of Ihe tsetse flics , shared with only a few other 

small fami lies of Diptcra, is retention of the single egg in the uterus of the female, where it 

hatches to a larva and nourished by the products of a pair of modified accessory glands. This 

method of reproduction is referred to as adenolfopilic viviparity (Langley and Weidehaas, 1986; 

Jordan , 1993 ; Leak, 1999). This fonn of reproduction involves cyclical product ion of eggs, which 

halch in the uterus and the insect does not feed from the time il leaves the female fl y as a mature 

larva until the adult emerges from the pupa (Phelps and Lovcll1ore, 1994; Leak, I 999). Females 

arc receptive to males as soon as they start seeking food and often mate when taking their first 

blood meal or soon after and mate once in lifetime. Male flies may not mate soon after 

emergence from the pupa and they are not full y fertile until they are a few days old . Active and 

viable spenns can remain in the spcrnl thecae, nourished by a secretion of layers of ce ll s; 

surrounding the cuticu lar lining of the IUlllen of each spenn theca, throughout the life of the 

female. The whole pregnancy cycle takes about nine days although the rate of devc lopmem of 

each stage is temperature dependent. By the ninth day the third instar larva with its two 

conspicuous black polypneuptic lobes at the posterior end is deposited through the vag ina 

(Iarvipos ition) on the ground (Jordan, 1993). The successful burrowing in the so il by the 

deposited larva depends on variolls factors, for instance. soil particle s ize, moisture conten t of til e 

soil and possibly the soil temperature are the moslllnportant ones. 

Under favourab le environmental condillons (temperature and moisture of the soi l) newly 

deposited la rva is transfonned, within a few hours, inlo a hard almost black larva and mall Its to 

fornl the pre pupa, but remains within the third cuticle. which then harden to form the pupariul11 

with in an hour of larviposition. Thirty days later adult fly emerges from the puparium with the 

sex ratio of I: I. The pupariaJ period is high ly dependen t on temperature; Jordan ( 1993) indkatcd 

that al a minimum temperature of 20° C, the duration of pupariuTn period is about 47 days while 

at 30° C it is about 20 days only. 
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At temperature below 17° C and above 32° C there are insurti cient fat reserves with in the 

puparium and development cannot be successfull y completed. The optimum temperature for the 

pupariulll development is about 25° C (Leak. 1999) and at thi s temperature male emerges after 27 

days [Jordan, 1993). 

Both sexes of tsetse flies feed exclusively on blood of vertebrates (mainly from mammals but 

some species take the mea l from reptiles and birds). They usually search for hosts and food when 

they are active. It has been noted that female flies live longer than males. As a result of this. there 

arc always more fe males than males in any tsetse population. A female fl y may produce about 

8 - 10 offspring in her li fetime. Consequently the rate of reproduction is much lower than in any 

oVIparous insects and in fact resembles that of small manuna ls (Langley and Weidehaas , 1986: 

Leak, 1999) that is why the ste rile insect technique (S IT) control method is facilitated. Leak 

(1999) noted even though more precise limits of distribution, panicularl y in low densities. are not 

known the general distribution of tsetse nies is detennined principally by climate and influenced 

by altitude. vegetation and the presence of suitable host animals. 

The effect of climate on tsetse dIstributIon IS often through its effect on vegetat ion. Bu '{ton 

(1955) discussed in detail the relationsh ip between tsetse nies and diffe rent climatic factors and 

effect of temperature on the ecology of tsetse flies IS through its effect on the inten'al and 

puparial duratIon and also the influence on the actl\i ty of the flies. In temperature belo\\ 15° C 

tsetse flies are inactive and above 35° C they seek refuge in rot-holes 111 the trees and anllnal 

burrows and deep tissues in the barks. where they rcmalll inactlve (Phelps and Lovemore. 1994). 

Humidity is also imponant factor both for pupal and adu lt fly de"elopment (:-.!ageL 1995). 

Cumulative effect of long rainy season or dry season is thought to influence advances and 

recession in tsetse population (Leak, 1999). lIumldity has also an imponant effect in relation to 

the behavior of the flies. Tsetse flies use IIgh! for searching food and most of them are aCII\'c 

during day IImc (Buxton, 1955) The effect of alutude on tsetse distribullon is through its effect 

on climate. mainly temperature. As temperature falls with increasing altitude. the geographic 

IIIl1Jtations of different species may be due to their inactivity in low temperature (V rcysen el tIl .• 

1999). 
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Different species of tsetse flies require particular vegetation type that wou ld provide an optimal 

condition for growth and survival and vegctat ion is also important that prov idcs she lter for their 

hosls (Buxton . 1955; Leak, 1999). Highes t catches ofG. pollidipes were in bushes and wooded 

grassland in the southem Rift Valley of Ethiopia (Vreyescn el 0/ .. 1999). The presence of wide 

different types of host animals is essential component of tsetse fl y di stribution. The distribution 

and abundance of some species of tsetse flies such as G. morsirallS and G. pal/idipes which arc 

often known as game tsetse fli es are closely related to the number and habitats of certain wi ld 

animals. Nagel (1995) also described that the highest densities of certain tsetse fl y specie-s are 

reported from areas with very high densities of wild animals and low human populat ion areas . 

2.2. Morphology of Trypanosomes 

2.2.1. TI),pmlosoma (Nannomonas) cOl/go/elise 

Trypanosomes of th is subgenus range 8 • 24 ).un in length. Free fl age llum is absen t at any stale in 

the life cycle, which is an unusual characteristic. The flagellum thus lenni nates at antcrior ~:nd of 

the parasitc. The posterior end of the body is usually rounded but can be s lightly pointed in 

longer parasites. The medium sized kmctoplast is usually marginal and sub·lenninal in position. 

TI)'PWIOSOI1W congo/elise is one of the smallest trypanosollles with an average length of 12·17 

~tln . TI)'pwlOsomo simioe, the porcine trypanosome is mostly pleomorph1c in 115 characteri stics 

and the average length is 15·1 9 pm slight ly longer than T. congo/elise. Nannomonas 

trypanosomes are very active in fresh blood films but do not tend to movc far across the 

microscope field. They al so de monstrate agg lut inating properties by tending to adhere (() host 

tisslie in vivo (Molyneux and Ashford, 1983). 
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2.2.2. Trypanosoma (Duttonell a) v;vax 

Trypanosoma (Duttonella) \ ';WlX has an average length of20 - 26 ~lm. a long free Oagellum alld a 

large tenninally placcd kinctoplast, distingui shing it from the other pathogen ic sa li varian 

trypanosomes. Trypanosoma \ ' ;WlX is a very mobile and "I ively" parasite. It crosses the field of a 

microscope rap idly. which makes it difficult to follow its movements (Stephen, 1986). 

2.2.3. TI)paflOsoma (Trypanozoon) bruce; 

The blood fonns of T. bl1lce; measure from 11-39 ,.lIn in length and they are typica lly 

pleomorphic represen ted by three fonns: 

a) Slender fomls (average length 14-39 ~m) possessing a long free Oagellum and a well 

developed undula ting membrane. elongated nuc leus. sub- tenninal kinetop las t and narrow 

posterior end drawn out to a blunt point or sometimes tnmcaled. 

b) Stumpy trypanosomes (average length 17-22 ).lm) which are stout and usually wll hout a 

free Oagcllulll. undulati ng mcmbrane is well developed, nucleus rounded (displaced to the 

posterior end In posterior nuclear fonns). kinetoplast nC.ar broadly rounded and pOllltcd 

posterior end. 

c) Intennediate fonns (average length 20-25 ~m) in which the Oagellum IS shorter. the 

posterior end blunt and klllctoplast nearer to the extremity than in the slender fomls. The 

kinetoplast in trypanozoon is smaller than in any of the othe r salivarian trypanoSOl11cs. 

Animal and human infective T. brucei are morphologically indistingUIshable (Stephen. 

1986). 
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21.4. Trypanosoma (pycnomonas) sllis 

The total length of T SIlis has a range from 13-19 ~m with a normal distribution, indicallng that 

this species is monomorphic. A free flagellum is typically present. Its body IS very broad and 

shon. The posterior end usually terminates In a shon pomt but sometimes it IS rounded. The small 

kmetoplast is usually situated near the posterior end and In the majority of cases Occupl·es a 

margmal position while the voluminous nucleus hes in the anterior pan of the body and the 

undulating membrane is conspicuous (Mulligan. 1970). 

2.3. Tsetse and Trypanosomosis Challenge 

2.3.1 In Africa 

"early 10 million km square of Afnca IS Infested by tsetse flies. Pan of this large are-a IS 

composed of fertile land that is left unculuvated. a so-called green desen abandoned by humans 

and cattle. Eradicating the tsetse and \\ Ilh u),panosomosis. the disease It came:::;. would allo\\ 

ruml Africans to reclaim areas of their contment and greatly IDcrease food productIOn. The tsetse 

fly Iransmns a deadly parasite, trypanosome that attacks the blood and tissue of Its \Ictlms. It 

causes trypanosomosis known as ;\'agana m iI\ e;,tock and sleep10g sickness 10 humans (F AO. 

20011. The genus Glossina, which encompasses around 30 species and sub-speCH:s members of 

this group of bmng fllcs. are commonly termed tsetse flies. These flies are confined to a belt of 

tropical Africa extendlllg from the Southern Sahara (Latitude 15 N) and In the South (Latitude 

10-30° S). The speCies are restricted to vanous geographical areas accordmg to habitat. The three 

main groups. named after the commonest species In each group. be 109 Fusca. Pa\pahs and 

~torsltans. found re~pectl\·e\y m forest. rlYerine and savannah areas. The last 1\\0 groups becaul;c 

of their presence In the major \I\"estock rearing areas are the most Important from the vetennary 

standpoint. 
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The disease in human (s leepmg sickness) caused by T. b. gambiense and T. b. rhodesiense is 

ah\avs fata l If left untreated. II causes malaise and associated waves of paras itaemla 10 affected 

1Odl\'idual (Jordan. 1986). Tsetse keeps people poor by pre\'enling them from producmg the food 

they need to survive, In fact . tsetse and trypanosomosis are major impediment:; 10 the 

development of sustainable agncultural sys tems in the region. hittmg the poorest of the poor rUJ"al 

people 10 the most indebted Countnes in Africa (FAO, 2002). 

Trypanosomosis IS one of the most de\'astating diseases in Sub·Saharan Africa. killing 80% 

mfectcd victims. The World Health Organizauon of the United Nat ions (WHO) repons O\'er 60 

million people. mamly li\ ing 10 rural areas of Sub·Saharan Afri ca. are at nsk of becoming 

mfected with the disease. OUi of the estimated 500,000 people already mfected 25.000 die e\leI)' 

year and the situation IS rapidl) deteriorating with more !.han .. W.OOO new cases being reglslc~red 

e\ery year. excluding the man) unreported cases from Inaccessible rural areas (surveillance 

covenng. only 5· 7 0
'0 people at risk) .. 

Trypanosomosls kills 3 million 11\ estock ammals each year and reduces the produclI\ 11) of Sick 

ammals About 50 million animals are at nsk from Nagana. Domestic lJ\eslock 10 Afnc21 are 

Important as sources ofprOlem (meal and milk), ammal traction and investment (social sccunry) 

and measure for enhanc10g agncultural (crop) production (Erkelens er at ... 2000). The Food and 

Agnculrural Orgamzatlon or the Cnited ~atlOn (FAO) has estlmaled that 35 million dos.:!) of 

trypanocidal drugs (worth about l:S S 35 million) are bought e\er)" )ear In futile efforts to 

mJ.mtam ll\'estock fret' orthe disease. 

The annual losses dlrectl) attnbuled to trypanosomosls. 10 temlS of reduced meJ.t and milk 

product1on and In tenns of the costs related to treating the disease or controlhng the \ ector. h;l\e 

been estimated al l..'S S 1.1 bilhon. This figure nses to over L'S S -+ .5 billion per year. If lo;;,ses In 

potential crop and ll\estock production attnbutable to the disease are conSidered and cxcluc.es the 

losses annbutable to the efTects of sleepmg sickness 10 humans 

~IJjorny of the areas that are mfested with tsetse flies are most suitable for Il\estock and crop 

production extendmg from Senegal m the nonh to South Africa in the south. These areas, 

how e\ cr. are virtually de\'oid of caule and other domestic livestock <Figure 1). 



In f e s ted ar ea 

.., 10m k m 2 

Figure I. Dist ribution of tsetse nies in A fnca. 

Reports of reinfestatiOn of areas that had pre\'iously been cleared of the tsetse fly are frequent. 

The numbers of cases recorded of the disease in man and domestic animals have real:hed 

unprecedented levels. Despi le Ihis SilUal10n. no vaccine against Ihe disease IS a\'aJiable and no 

ne\\ drugs are being de\eloped. Some of the drugs used to treat sleeplllg Sickness are highl) 

tOXIC. All drugs currently used to treat trypanosomos is ha\-e been rendered largely meffeCII\ e by 

widespread drug-resistance. The future availability of drugs against trypanosomosls is uncertam 

smce their conl1nued production is threatened for commerCial reasons. The only market is A fnca 

where the purchasing power of the consumers affected is poor and rapidly deterioratll1g 

(PATIEe. 2001) 

9 



2.3.2. In Ethiopia 

Ethiopia is located in the Hom of Africa between latitude 3°_ 150 N and longitude 33° - 48° E is an 

agrarian cOllntry. The rural agricu ltural sector makes up 85% of the total populat ion and accoun ts 

for 95% of all crop and livestock prod uction (S li ngenbcrg. 1992). Previous workers have 

estimated the potential area of tsetse infestati on as 98,025 km squarc based on 1600 meters above 

sea level of breeding limit (Langridge, 1976). However, in more recent years tsetse n ics have 

progressively invaded productive potential agricultura l areas in the west and Southwest parts of 

the country. It is estimated that a total area of 220,000 kin square is current ly infested with 

different species of tsetse flies in wh ich case livestock below 2000 meters above sea leve l contour 

are exposed to various levels of trypanosomas is risk (NTTICC, 1996). 

Five species of tsetse arc known to exist in the tsetse belt areas namely: Glossina longipennis, G. 

Ill . slIbmorsitons. G. pal/idipes. G. jllscipes juscipes and G. tachilloides. Pertaining to their 

specific ecology. G. m. submorsirans is usually found in deciduous woodland and wooded 

grassland. often interspersed with evergreen vegetat ion. C. pal/idipes almost invariably 

associa ted with extensive and fragmentcd thickcts including evergreen species. G. IOllgipennis 

inhabits in dry acacia, thorny bush and is very active after sunset and before nightfall. G.juscipes 

and G. rachilloides are common to valley forests. thickets and fringmg \egetation on Streams, 

rI\,ers and lake shorcs (Langridge. 1976). Tsetse infestcd region of the country IS indicated in 

Figure 2. 
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Figure 2. Distribution of tsetse flies in Ethiopia. 

Four specIes of tsetse borne trypanosomes are known to exist namely: T congo/ense T. l'imx, T. 

b. bmcei of livestock and T. b. rhodesiense of humans were IdenlJfied and their distribution and 

frequency In hosts are recorded. T. \'im .. was detected in almost all regIOns of the country be-Io\\ 

2.500 meters abo\'c sea le\cJ altitude limits (Lemecha. 1994 ), Also T emllsi and T equiperdem 

are known to eXist In the country. Some prc\'alence studies on an1l11al trypanosomosis are 

indicated on Table I. 
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Table I . Some of the publ ished papers on preva lence studics on animal Trypanosomosis. 

Hosts Study sitcs Prevalence (%) Major Authors 

trypanosomes 

Callie Arbammch " T. congolellSe Argaw and Abebe, >-

T. lli vax 1988 

Southwest Ethiopia 17.7 T. cOllgolellse Abebe and Jobre. 1996 
T. v;vax 

Metekel 17.2 T. congolellSe Afewerk el aI, 2000 
T. \'ivax 

Didessa 2 1.3 T. congolellse TcwcJde er ai, 200~ 
T. vil'ax 

Sheep Didessa..Ghibe 7.65 T. congolense Dinka and Abebe. 
T. \';\"OX 

2005 

Goats Didessa,Ghibe 3.56 T. congolense Dinka and Abebe. 
T. \'il'tlx 

2005 

Donkeys Xorth Omo 18.2 T congolense Assefa and Abebe. 
T. dvox 

2001 

Camel Borena 10.9 T evans; Tekle and Abebe. 2001 

2A. Epidemiology of BO\'ine T rypanosomosis 

Three elements mnuence the epidemiology of the disease, namely distnbutlon of the vectors. the 

virulence of the parasite (trypanosome) and response of the host. An) d iscovery. e\'en If II IS only 

pamaL leads not only to a better understandmg of th is complex group (parasite-\·ector·hosl and 

thei r multiple inte ract ions) but also to a bette r control of the disease (Clair. 1987). 

12 



2.4.1. The Vector 

Of the three groups of GlossinG, the savannah and riverine are the most important as they inhabit 

areas sui table for grazing and watering. Although the infection rate of Glossina with 

trypanosomes is usually low, ranging from I to 20 % of the flies. each is infected for life. Their 

presence in any number makes the rearing of catt le, pigs and horses extremely difficult (Urquhart 

el al.. 1996). 

Apart from the tsetse, which is the mam vector of trypanosomosis, other biting insects can 

transmit the disease (tabanidae, muscidae, hippoboscidae) through interrupted blood meals. This 

"mechanical transmission" is difficult to study and there is still little infom13tion on it. It conCI!nlS 

primaril y T. vival', which is also transmitted cyclically. This phenomenon undoubtedly plays a 

role in the dispersion and growth of the disease. However, in the absence or disappearance of 

tsetse it becomes less serious. 

[t IS e.vident that disease risk depends primarily on the density of the vector. All factors 

influencing tsetse populations. disease risk and consequently the evolution of the disease should 

be considered, i.e . climatic and ecolog ical factors. presence of trypanosomes, food sources (hosts) 

etc . Tsetse flies (Glossina species) arc lan,iparous and have low reproductive rate . Both sexes are 

bloodsuckers and are vectors all their lives (Seifert, 1996). 

The general distribution of tsetse flies is determined principally by climate and influenced by 

altitude, vegetation and presence of suitab le hosl anima ls. Each of these factors may directly 

affect the birth, death or migration rates of the vector and thus the population size (!lay ef 01., 

1996). 
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The most fa vourable temperature for Glossina is between 2 1 and 24° C for the adult stage whi le 

too high (> 35° C) or 100 low temperalure « 14° C) hinders puparia from completing the ir 

deve lopment. The condit ion of the so il is more important than the type. If it is hard and 

compacted or ifit is very fine dust, tbe tsetse larva cannot burrow into it to pupate. Badly drained 

so il can become water logged and drown the pupae. 

Vegetation is an Imp0rlant ecological component for the tsetse. It spends most of its lifi~ in 

woody vegetations and consequently shelter from unsuitable weather condit ions is of great 

importance. Therefore. shrubs and trees by providing shelter arc deciding factors for the 

distribution of tsetse species (TCS, 1980). 

2.4.2. The Parasite 

Trypanosomes arc insect~bomc and their epidemiology is determined by the ecology of their 

IIlsect veClor, the tsetse . Cyclical African trypanosomes are transmitted by several species of the 

tsetse fly GlossinG found only in sub-Saharan Africa excluding areas of high altitude. ("xtrcme 

drought or cold temperatures. The flies have strict requirements of temperature and vege tat ion. 

The carrier state reservoirs of the trypanosomes are found in many wild animals and in domestic 

ones that are affected by the chronic disease. Tsetse nles caught in and around game res~:rYes 

tend to have relatively high infection rates. For this reason, al11rnals grazing close to a game 

reserve or park are at lugher risk . Furthennorc. the relative abundance of wild hfe in Ea:-.t Afnca. 

as compared to West Africa may explain, at least In part. why the prevalence of the disease 

appears 10 declining more rapidly In the west. Once Irypanosomcs have been Introduced mto a 

herd. transmission is possible even m the absence of Glossina (non-cyclical) . Blling flies such as 

Tabanidae. Stornoxyinae and Hippoboscidae arc capable of mechanically transl11J1ting 

II),panosomes in their mouthparts if they feed on more than one host within a short interval. This 

is how T. l'imx is spread in areas outside the tsetse belt in Africa, Central and South America. 

j\lechanicaltransmission can also occur through the needle during inoculations and ill camivores 

feeding on infected carcass. In addition, intrauterine infections occasiona ll y occur with different 

species of u),panosomes (Radosti ts el aI., 1994). 
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Since parasitacmic animals comlllon ly survive for prolonged periods, there arc ample 

opportun it ies for Oy transmiss ion, especia ll y of 7: brucei and T. cOllgo/ellse. [n contrast som\! 

strains o f T viva.\' in cattle and T. simiae in domestic pi g~ kill the ir hosts with in ]·2 wcc ks so 11mt 

the chances of Oy infection are more limited. Pcrhaps the most important aspect of 

tl),panosomosis, which accounts for the persistent parasllaemia. is the way in which the parasite 

eV;;Ides the illllllunc response o f the host. 

Melacyclic and blood stream tl)'panosoll1es possess a glycoprotein (Variab le Surfucc 

glycoprotein. VSG) coat, which is 3ntigenic and provokes the fonnat ion of antibodies thai cal~ISC 

opsonization. and lys is of the trypanosomes. Unfortunalely by the ti me the antibody is produced. 

a proportion of the tl)'panosomes have altered the chelllica l composition of their glycoprotein 

coat and now. d isplaying a different ant igenic surfacc, are unaffected by Ihe antibody. 

Those trypanosolllcs possessing this new van ant anllgen multiply to produce a second \\,a\(' of 

parasllacmia: Ihc hosl produces;;l second antibody. bUI again the glycoprolelll coat has altcrcd In 

a number of trypanosomes so thai 3 third wavc of parasitacmia occurs. This process of antigenIC 

\anation assoc iated with waves and remiSSions of para~ltucmta. often al weckl~ mtervals. \TIa} 

COnll1111C for months. usually wilh a fatal outcome. 

The rcpeated SWltchlllg of the glycoprotein coat IS no\, known to dcpend on a loosely or<krcd 

!!cqucnllal expression of an undefined number of gcnc~, each coding for a dlfferenl glycoprotelll 

coat. The complexity of antigens potenti;;llly 1ll" o1\ed has also defeatcd attempts at \accmatton 

(Urquhart er al .. 1996) . 

2.4,). The Host 

Tl)'panosoll1osis is basically an infection of wtldltfc m \\ Illch II has achieved a Illode of sun 1\'al 

In that the animal hosts are parasit3cmic for prolonged peflods. but generally remam III good 

health. This situation IS known as tl)'Panotolerancc. In contraSt, rearing of domestic liveslOck III 

endemic areas has always been associated with excessive morbid ity and mortaltly. Ho\\e\er, 

there IS eVIdence Ihal a degree of <1daptauon or selection has occurred in several brceds. PreCI sely 
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ho\\ trypanotoleram anllnals cope with antigenic vanallon is unknown. It IS thought that the 

control and gradual elmllnation of the parasite may depend on the possession o f a particularly 

ra rid and effective antibody response. although other factors ma~ also be in\'olved (Urquhart eJ 

al.. 1996). 

\\"lI h regard to host factors m the mammailan host. the elTect of the mfection varies \\lIh the host 

In that 1110St wdd animals and some domestic ones establish a balance with the parasite and 

remam as c1imca ll y normal carriers for long penods. Also some breeds of cattle IIldlgenous to 

Afnca can tolerate light to moderate challenge With tsetse nies by Illnitmg the multiplication of 

trypanasames in their blood. Th is phenomenon of trypanotolcrance IS both genetic and 

ell\lronmental 111 anglll. The taunne breeds such as :-.: ' Dama and Baoule are more tolerant than 

the \\'est Afncan zebu Amongst the East Afncan zebu cattle. the Onna Baran has superior 

tolerance . Tlypanotolerancc also occurs III soml: IIldlgenous breeds of small mmmants. notably 

the West African D\\arf~hecp and goats and the East Afncan goats. 

Enqrollmcntal factors: the densllY of tsetse fly population III the area and the level of their 

contact \\ Ith the host \~ III detennme the Ieq~1 of mfecllon Ihut \\111 occur This IS FurtlH:r 

mOuenced by the \cctonal capaclly of the Oy and the a\·atlabillty of its preferred host. \\ I11Ch IS 

110t neccs::;arily domestic Ii\(:stock. T rekkmg of callie through betsc·JIlfe~ted \egetation b a fISk 

Agricultural and mdustrial dr\·elopmen!s generally lead to a lowenng of bet"e density by 

destroymg ItS habllat where as the estabhshment of game or fore.,t rescnes pro\ldes large 

numbers of preferred hosts or a sliltable habitat for tsebe. respectnely. 

Pathogen factor: m catlle T l'i\'ax generally produces higher Ic~el of parasllacmm than the other 

species. Its life cycle III the tsetse fly IS also shorter. T. "h·ax b readily tran31l1ltlcd than the otlll.~[!) 

when animals are IIltroduced mlo a tsetse Ulfrstrd area II can also be transmitted mechumcally 
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Immune mechan ism: an imals recovering from infection with one strain or species of 

trypanosome art" not immune to infection with another stra in or spec ies. Animals infected with 

trypanosollles arc more susceptible to secondary infections by other microorganisms. particularly 

bactcria. The mechanisms involved in the immunosuppression arc 110t fully understood but may 

va ry among spec ies of animals. 

Zoonotic implication: the spec ies of trypanosomcs that infect livestock are generally not 

transmissible to humans with the possible except ion of T. brucei. which is morphologically 

indistinguishable from human pathogens, T. rhodesiellse and T. gambiellse. Humans COlli met the 

disease whe n bitten by tsetse flies, which generally abound in gamt" parks. forest resen'es and 

along streams. Consequently the disease is seen essentially in nlral populalions and in visitors to 

those areas (Radostils el al., 1994). 

The epidemiology of animal lIypanosomosis IS extremely c.omplicatcd as the wtld anl!l1als 

constillltc a range of reservoirs of the disease (Clair. 1987). The prinCipal host animals of G m 

submorsi!(l1/s arc wanhog (30 - 45% of food source) and some bovids. (25-40%). of which kudu 

is the most important followcd by buffalo. bushbuck and cland. G. pallidipes obtallls 800'0 of its 

food from bllshbuck and the remaining chiefly from bushpig. G.Juscipes and G. wellil/oides take 

most of their meals from reptiles (crocodiles. ,",lfantlS lizard. snake) and thicket haunting bol. ids 

such as bushbuek. 

These species can persist on diets of human and domestic ammal blood III the absence of (heir 

favourable hosts and hence become Important vectors in epidemics or sleeping sickness. 

The natural hosts of G. longipel/Ilis are rhinoceros. elephant. giraffe and buffalo. The degre~~ of 

risk for domestic animals varies based on their proximity to tsetse habitat. I-\Jgh risk IS considered 

whcn animals are III contact or within 10 km of tsetse and where the infection rate III herds may 

exceed 30% (TCS. 1980). 

17 



2.5. Oiagnosis 

AccuraH: dwgnosis of trypanosome infection in livcstock is required fo r a propcr understand mg 

of the epidelll iology of the in any geographlcill local ity. Besides clinical diagnosis, d irect 

(paras ito log ica l) and indirect (sero log ical) d iagnost ic methods with varying degrees of sellsi li" Ity 

and specificity arc available for Irypanosolllosis. 

1.5.1. Chnical diagnosis 

In general, diagnosis oftrypanosolllc In fec ti on based on clinica l signs alone is rather difficult. but 

hematological parameters li ke PCV \'a lue cou ld be reli able indicators of the progress of the 

disease. In regions where the disease is known to occur; fever. anael1l1a and loss of body 

condition are important parameters used rOlllinely for tentative diagnosis of trypanosoJ11osis III 

areas where the disease is endemic and laboratory services arc not availab le (eilenberg. 1998) 

Defimll\C diagnosis of the disease IS ultImately dependent on the delection of the trypanosomc Jt1 

blood samples from infected anima ls. 

1.5.2. ParasitologIcal diagnosis 

Parasitological diagnosis IS the elm'ct demons tratIOn of the parasHe 11l blood or le.;s cOlllmonly III 

other body nUlds t1Slllg a mteroscope. The searcHy of Ihe para!>l1cs and the OlJl::ltI<.Illng nature' 01 

the parasHaenlia 1111111 the lise of the laboratory tests based on demonstration of Irypano::.ome!. I!l 

accessiblc body tissues such as the peripheral blood (Doyle, 1977). Therefore. sc\cral Icehlllque.., 

for the concentratIOn of blood II) panosomes have been developed. which IIlcrcast.! the chann' of 

trypanosome detection . 

2.5.2. 1. Dark ground Phase contrastJ Buffy coatlechlllquc 

The buffy coat Zone prepared in a mierohacmatocrit capillal)l filled with 70 ~t1 of blood ;)nd 

centnfugcd for 5 minutes at I :WOO rpm IS exammed for Irypanosomes by CUlling the capillary 

tube to Include I mm of erythrocytes and I CI11 of the plasma. The buffy coal IS poured on a slide 
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and covered with a 22 x 22 Illm cover s lip. The preparation is examined using a microscopc '\Ith 

a phase contrast and dark ground illumination. The lise of lOx eyepiece in combinallon \\1111 <I 

25x objective gives optimal viewing by allowing large visual fields and sufficient maglllllcation 

for ready identification of II) panosollles. This technique is the most sensitIve of tile 

parasJlo log ica l tests for the detectIon of 7: cOl/go/elise and T \';\,QX detecting trypanosomes to an 

estimated level of Just over 10! parasites per 1111 (Murray elOr, 1977). 

In addJlion. specIes identific31l0n based on size and 11l0\ement is eas ier to assess (Paris el al.. 

1982). TI)'panosomes can be Identified and the level of paras it aemi a is estimated usmg a scoring 

system. The PCV is measured before examination of the blood fo r paras itaenllc detection. 

2.5.2.2. I·-laematocrit CentrifugatIon Technique 

t\ microhaematocrit capillary tube containing 70 ~1I of blood is centrifuged for 8 mmutes at 

10.000 rpm to measure PC\·. Two rectangu lar pieces of glass from n standard mIcroscope slide 

(1.2 mill thick) nre fixed 1.5 111m apart on a microscope slide. The prepared capillary IS I.ht'n 

placed III the slot and a drop of IInmersion 011 put on top of capillal)' tube. The 011 fills the space 

between the capillary IUbc and the two pieces of glass. thus reducmg thc effect of light 

diffraction. By s lowly rotating the lUbe the buffy coal plasma junction is exalllll1ed U51tlg a long 

working distance (6.7mm) obJectl\e that allow.:; considernble depth of focus through the capill:u") 

unhke: the standard objectl\e where the a\erage worklllg distance is approxllnatcl) 0.5rnm 

Depcndmg on thl' tl)'pano::iomt' !'pccles the analytiC SenSJlI\lt) for thIS mel hod IS 1-5 \ }{I ~ 

trypanosome per IllI of blood. 

Other diagnostic methods lIlcludlng capillary conCCllIratlon leclllllque. biochemical \I.~~I~. 

serological tests to detect speCIfic hUllloral antibody and clrculatlllg antigen::. (l\b-ELlSt\, t\g­

ELISA. CFT. PassIve HaemagglutmatJOJ1 test. etc). and the molecular tests Dt'\A Probes and 

peR tcchniques could be used . 
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2.6. T he G rowin g Need for morc Fer til e Land ill th e Tsetse-infes ted An'as 

Of 165 mi llion catt le III sub-Saharan Africa. 155 million are in tsetse free areas such as the 

highlands or the semi-and Sahel Zone. leading to ovcrgraLlIlg by animals and overuse of land by 

people fo r food prod uct ion. Break ing the cycle of poverty and hunge r must Ihereforl' II1corporate 

decisive action against trypanosomos is (FAO. 2002). The human population of Africa is growing 

at high rate o f 3% a year. while food production lags behind in growth rate at 2~·o (Mas iga. 1995). 

The livestock populat ion o f Et hiopia IS estimated at 30 million heads of catt lc. 21. 7 million 

sheep. 16.7 mill ion goa ls. 7.02 million equines and 1 million camels (CSA. 1998). In Ethiopia 

considering onl y the high land and lowland agro-ecologlca l Zones. willch rough ly constitute 35 0 '0 

and 65 % of the general compos ition respecti vely, the high land Zone is eS ll mated to 

accommodate 85 0 0 of huma n population. 80 % of catt le, 75 0
0 of sheep and 90 ~ 'o of equmc 

popUl ation wh ich subject i1 to high population pressure. This huge concentration of population at 

highland is badly hitlmg the ecolog ica ll y frag ile zone as the result of ovcrgrazmg. o..,('r 

ploughing. soil erosion und dep leti on of natural resources. Thus. the end result IS being rec urr,ent 

attack of drought and fn n1lnc and hence powny. t\'ow all these pre\'ailll1g bad features of the 

hvelihoods arc being tht' major driving fo rcl!s to Illove the affected people to the \ast fen il e ar.::as 

of the country. which arc m<lmly tsetse affecrcd. 

To th iS effect the settlement programme planned by government is in 0pt' rallon SllIce 2003 

targeting to resettle 2.2 mill ion people within 3-5 years Ilille (ivI OAR D. 2005 : personal 

COIllTllUniCatlon). Therefore, to bn.'ak the cycle of hunge r and PO\crty fannmg III the tsetse 

affected areas should be poss ible. To achlC.' ve this goa l the extens ive fertilr \allcys III the \Sl'1.SC­

affectcd areas of the COUIII!) llluSt be clcared of tsetse and t!)'panosomosi .... \\ hlch gl\·C 

opponunitles for IInprovlIlg li vcslock productivil y and the integrat ion of Il\c~tock With cropping 

sector. Livestock are the integral part o f the mral economy. 
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The direct impacts of trypanosomosis incid~nee arc the morbidity, mortality, lower work 

elTic iency and the costs of treatment for the animals that contract the disease. The indirect 

impacts of trypanosomos is incidence are the cbanges in human selllement, crop production and 

land usc thm occur due to the reduced productivity of existing animals ra ised under 

trypanosomosi!. n~k (Swallow. 1997). 

2.7. Tse tse and TryplIllosomosis Control 

Opllons avai lable for cont rolling animal trypanosomosis III Africa arc Identified as following : 

Autonomous, anthropogenic impacts that innuence and modify the extent and severity of the 

disease arc distingUished from more purposive, managed and iOlenlJonal control measures. 

Autonomous control includes the env ironmental impacts of human popu lation growth, the 

expansion of agflcultur~. settlements and road networks. and the elimJOfltlOn or wild life. through 

hunting and habllat loss (Boum el at., 2001). Purposive control measures fall llliO three 

categones: those relaled to animal husbandry and breedmg: those dm~ctcd agaillst the 

tfypanosomcs and those Hlrgeled at tsetse. 

b.:pericnce has sho\\n that no one single technology or approach \\]11 rC~Uh]1l the eradication of 

tsetse flies from an area. Therefore. integrated approach and use of appropnate comb1llatl0ns of 

a\'allable technologies III Ihe tsetse eradicatIOn effort ] $ vcry Important TIll'. \\]\1 lI1c1ude the 

promotion of agricultura l development III sUItable areas. the hnklllg of ongoing and planned 

proJects. the deteet]on and treatment of tryp.Hlosomosl:., the pro\ ISlon of support I' Of the 

development and application of appropriate conventional and new technologlcs for fly population 

control, the establishmcnt of bamers. etc. CPA TTEC, 200 I). 

Many of the large \ alleys III the Soulh and South westem Ethiopia. which are at prcs~nt mfe:>tcd 

\\!th tsetse, fa\our luxunous growth of \cgetat]on and are suitable for profitable cuhn'allon At 

prescnt people arc gene rally reluctant to utilize these fertile valleys for fear of disease such as 

malaria and also because they arc unable to keep their cattle if tset sc fl]es ar~ present there. So 
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cardully planned control measures arc necessary. Where tsetse control operations are successful. 

the developmcllI of a number of other aCilvities includlllS mixed fannlllg may become poss ible 

and eventually lead to a pennanem change in land usc. Combllllllg dlfTerent control methods 

agu lIl st a para~lt i c disease is called mtcgrated control or lIl(cgratcd d isease management. II IS 

genera ll y not Inlcndt"d to achie\e erad ication of the para»ile in quest lOll. Such a cos t - effecti\'c 

combmatlon 01 technologies adapwd 10 each particular sct of circumstances are very relevant for 

the control of Afncun animal trypanosomosis (Uilenbergh. 1998). 

Successful strategies for controlling an llnallrypanosomosis IS based on aCClirutc appmisuls of the 

IInpacls of the disease constraints on village fannlllg sys tem and the development of cost­

cffrclnc sustamable disease control packages which can be adapted by producers. In many 

ClrCUl11S1anccs. usmg combinatIOns of tsetse control and chemotherapy IS more effective than 

emplo)'lI1g cllher method alone. Any contro l method shou ld be mtegrated into o\c rall control 

strategIes rather than replacing existmg control methods (ILeA. 1993 '94), ~lclhods used to 

conlrol trypanosomosls mclude: \ ector control. parasite control and c\ploltatlon of 

trypanotoler,wt Il\cstock (Uilcnbergh. 1998). 

2.7 I. Vector Control 

The mo~t cOlllmon opt ions of tsetse control aCII\ Illes arc mdlcatcd on figure 3. In the paq. 

control of Irypanosomosls both in human and in annnais depended mamly on largc scale killing 

of game allltnais which act as rcscn Olrs . It \\3S also cOlllmon to clear large areas of bush in order 

to destroy the habllats of the adult flies. These methods were falrl) succcssrui. but are no\~ 

largely unacceptab le on eco logical and econOllllC grounds (Urquhart t'l at.. 1996). These methods 

\\ere crfcctl\'c 111 eradicating or controlling tsetse fllcs 111 some pan" of Africa but Ihey resulted in 

dC~iMo~ 1I1g \'aluable plant and aillmal resources and also led to soil eroSion. 
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The methods have bl!cn n'p laced by the usc of insectic ides espec ially DDT and endoslIlfan, 

applied stratcgicilll y in the forlll of ground and aerial spray ing over large expanses of la nd. As 

tsetsc flics arc vcry scnsitl\'c to insect icides and no resistance has deve loped , cons iderab lc 

Sllccesses have been achlcvcd 111 some coulllries. I lowe vcr , the mcthod IS cost ly and hnnnful to 

the em ironment. 

The costs and the cm'lrOllll1Clllal effects can be cons iderab ly reduced if the illsecl1cldcs for 

example, sYnihet lc pyrcthroids arc applied directly on Ihe animal in thc form of spray or pour-all 

fOnlllllatlOlI. The devcJopmcllt o f live bai t tech nology for the control of tsetse nIl'S and 

trypanosolllosis of livestock depends lIpon using callie. or other livcstock as living. mob ile 

targets with built-in natural odours most ly produced in IIH:ir brcath 10 altract tsel Se' nics. T1K~se 

nies ar!! then killed or suffer "knockdown" paralYSIS e[Tects as Ihey land on callie i1nd allemplto 

feed. The killing or knoek-do\\n effects arc produced by treating the animals \\1111 lllseciicide. 

The approach of turnmg callie mto mobile targets where anima ls arc dipped or ~prayed with 

inscCllcide or (he compound I!S poured on them. The effectiveness of this stralegy d~pcnds on 

callIe density, grazing pallem and fly dlstnbutions. The st rategy works best \\here h\cstock arc 

the main host of tsetse (Radosllts el aJ.. 1994). 

Tsetse traps, targets and pour on IIlsectlcldes arc u!.ed to Impose a small but ~l~ad~ IlWrtallly on a 

ny population suffiCIent to keep fly numbers down to an acceptable low le\el. \Vhll~ l:fachcatlon 

may be both feaSible and deSirable III some places, tsetse populations arc 11Igbl)' resilient and will 

often recover from vcry low number once control measures arc relaxed. Furthcnnore bamer:.; 

against re-Illvasion of cleared ar(.!us need to be about eight to ten kilo- meters wide to be dfet!)\e. 

Delll~lIlds for cheap amI Simple tsetse control methods hu\e dm·ell Illllch of the efforts bchllld 

modem trap design (lLRAO, 1993). Targets impregnated with lIlsecticldes and trap, thai attract 

and catch the flies arc etTcctl\c, SImple, cheap and could be constnlcted and malllt:llncd by local 

communit ies. Furthermore they do not pollute the environment. are suitable for both the small 

and large-scale farmer. They have been used to reduce tsetse fly popliiallon by o\er 9700 \\lIhll1 7 

months in a community 111 the Congo. However, Sleps must be taken to ensure that Illcllviduais do 

not steal traps or destroyed by \\ I\dll fe (Radostits et al.. 1994). 
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LIght sensory and smelllllg organs assist the tsetse to recogn iLc its host from <l dI stance. II ha'; a 

specml preference for dark objects. This piece of kno\\ ledge has been used to the construction of 

fl)'traps. The constructions based on the kno\\ ledgc that tsctse fl Ies are attracted by the contrast 

between light and shade and seck shade or dark spots. They choose restmg places as well as the 

Sites where the) feed (on the under the belly) 111 the shade consequenl ly traps have been 

constructed In such a way that the entrance IS placed on Ihe underside and made out of dark­

coloured nl<ltenal. The tsetse fly IS att racted from a dIstance by the blue co lour and then. when 

approachmg, by the dark colour. Several variations of the constructIon of the classical challll~r­

traps have been developed, They all fo llow the principle but arc different in deSign (one, or t\\'o ­

cone. or only square cage). 

Targets are also being used for tsetse fly control. They arc placed on appropriate sites at 

dctennincd Interva ls. Tsetse fllcs are anractcd al a distance by blue and black co lour when 

approaching. In addItion, 50 1111 bottles with acetone plastIC bags contaln~rs \\ Ith oClcnol or 

phenol or bOllles \Vllh pig or cattle urine are placed at the foot of the target a~ a lure In order 10 

kIll the nIcs which sett le 011 Ihe target. illS sprayed wllh the pyrethrOlds (Dcltalllethnn 0 [°0 ) at 

regular IIllervals (8 months) Four largets per kill ~quare iocatl'd I kill apan IS enough to reduce 

the fly infestatIon consIderably (Seifert. 1996). 

In the pilot tsetse control programmc III the Dldessa valley, \\t,'stem [ltHOpla. the sinking 

differences III health (mortailt~ rale) and productl\'lIy (cal\ll1g rates and off take rates) of caUlt: 

amoll£ the four \ "Iages \\ uh different le\'cls of trypanosolllo~ls sugge~1 all Impacl of the pliot 

tsetse control progranune on the health and productl\ lIy of callIe III the Dldessa \ all~y (Jemal and 

Hugh-Jones. 1995). 

In the Ghibe \'alley In Southwesl EthIopia, a Cypennethnn (pour-on) IIlsectlcldc was apphed to 

uypanosusceptible zebu canle regularly treated \\ IIh trypanocidal drug dilllll1azene aceturate The 

c3111e at Ghlbe ha\'e been mOl1llored regularly slIlce 1986 but the tsetse control programme 

started only in 1991. By Deccmber 1993. the IseLie control programme had reduced the relatn'e 

denSIty of tsetse flIes by owr 90~o compared \\ IIh mean \alues for 1986-90 and reduced 

trypanosome prevalence m cattle by -~% (ILC A. 1993 9~). 



\\'Ith the stenle IIlsect technique (S IT) a large number of steri le males arc introduced in a rat io of 

about 6 I inlo a populallon. The steri le males wlllihus have a greater chance than the wild males 

of copulation \\ Ith the females. SlIlce the femalcs can only mate once Ihey are unable to produce 

offsprmg. Radloactl\·c cobalt or caesium arc u,,~d for the radiat ion. the dose of radiatIOn being 

adapted to the resistance of each speclcs The matlllg of released stenle male m .. cclS \\ Ilh 

Indigenous fenlle kmale IIlsects causcs tnfenllny III the target population (Seifert. 1996). 

:1.7.:1. Parasite Control 

Consldenng conSi.'quences of widespread chemoprophyla.'-:is. the earher I!1vestlgators obsen:ed 

that uypanosomes could retain their drug reSistance dunng transmiSSion. One of th,:: 

rcconunendauons glycn was the use of altematn'c treatments of two or more drugs of differelll 

chemical groups to delay the appearance of dug resistance. The Idea of a "sanatlve paIr" was then 

Introduced later. After foft) years. the samc recommendation IS gn~n III a re\'le\\ by other 

\\ orkers as one of the gUidance to control r('sl~tance (\Iunlla. 1999). 

Treatment and pre\,entlon of bOVine trypanosomosls rely essential!) on three drug~. namely: 

HOiTIIdlUm. DlIIunalene and I~01lletanl1dlllm Ilo\\'('\cr. as III many parts of A fflca. m Ethiopia all 

of these trypanocides arc gradually lo'img th"lr efficacy due to drug rC~lstallcC (A fc\\crk. cr a/ . 

2000). Standard do~es of 1s0mctamidlUI11 chlofldc and dnnmazene a<.:elurate fall to cure don).;9" 

of T cOllgo/c?llst! IIlfe~IiOIl The epldcllllology of drug re:"lstant populatlOn5 of tr)pano:,.omcs I" 

dynamiC: ollce established the Incidence progrc::-sl\el) !!pread wlthlll the populatIOn. For In..,tance. 

th" mCldence of recurrent mfectlon In Ihe Ghlbe \alley of l.:thlOpla wa~ 7°'0 III 19X6 and 11 

mcreased to 1-4% III 1989 (Rowlands er 01.. 1993). Transmission by tsetse nles doc .. not appear to 

affect the dnlg senslll\lIY of trypanosomes and drug resistant slrams remam resl"tant after 

passage through tsetse Illes (:I.toloo and Kutuza. 1990). The long-tenn occurrence of T 

cOl/go/elISe resistance to dnnmazene, IsometalllldlUm and hOlmdlUill III the Ghlbe vaUey of 

ElhlOPI3 (Mulugeta er of.. 1997) mdlcalcd the magllltude of the problem once drug rC:,lstance IS 

established III a herd. 
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The resistance trail is known to be stab le for a long time and such stocks can spread to wider 

areas through an imal movement andlor the spread of tset se populations. Result s suggest that 

rcsls tant populat ion established in an area can be di sseminated in diff,,'renl anima l hosts, for 

c\.ample from catt le to donkeys or \·Ice vcrsa, in a given locality. 

2.7.3. Trypanotolerant animals 

Animals that can survive and produce in tsetse -infested areas without the aid of trypanocidal 

drugs ofTer onc of the mOSt sustainable options for boosting agricultural rural dcvcloplllf:nl. 

Trypanoto lerant li ves tock are often combliled Wllh tsetse control and trypanocidal drug m 

IIltegratcd trypanosomosis control strategies. Accordmg 10 c\·aluallon of differences III 

susceptibility in East t-\fncan callie to trypanosomosls studies have indicated that the Orma Boran 

are less susceptible to trypanosomosis than arc the Kenyan Boran. The resistance was 

mdependenl of the previous exposure to the disease The resistance thus appears 10 be lOnnIe 

rather than acqUIred. ~Iore extensive usc of trypanotolernnt li vestock can open new areas to 

31l1111al production and reduce fanners · dependence on uS1I1g unported drugs to control both the 

disease and the \ector (lLCA. 1993 9·t.). 

2.8. Su stni nabilit ~ of Co lltl"ol l'rograllllllcs 

2.8.1. COIlUllulllt)' Part iCipation 

It ]5 easy to kill tsetse but much more difficllit and vcry expensive to keep an area free of tse1Sc 

\~hen the convenllonal methods of tsetse cont rol arc used. Thererore. fu ll and ac\]\'(.' panicipation 

of the communll Y shou ld be employed 10 rcsohe the tsetse and trypanosomosis problems. T he 

problems of tsetse and Irypanosomosis shou ld nO! be tackled in iso lation from other constraints of 

mtegrated rural dc\·e!opmcnt smce it is one of the major factors affect1ng food seCUrHy and public 

health in many parts of Afnca. 
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II cncc, the stratcgy and IaCIlC that should be cmployed to resolve the prob lem in a systcmatlc way 

should take full and active pan lci pa ti on of thl.: CO llllllllllity (Tikubct , 1993). Thc approprlatcness 

of the available cont rol methods should bc eva luated in view of the ir suitabi li ty, transfe rab il it y 

and sustainability under the part icular s itu ation of thc loe<l l comllluni ty (13osschc and Doran. 

2001 ). 

2.8.2. Senlcment Program lllc~ and Development of the Land Cleared of Tselsc Fly 

Oncc a tsetse- infested area is reclai med through an effective control Illethod or combinat ions of 

methods applied, it is li ab le to reinvasion if left undeve loped. Thus. completc cxclusion of the 

tsel:ie from the area could be effected through a we ll -planned and s),slemali7cd senlclllcnt 

schcmes. This can be realized by expanding agricu lt ural and industrial deve lopment as well as \' ia 

expansion of trade and road 1H.·I\\orks. Therefon:. It is very re levant to our panlcular SlIlwtioll. III 

JlIle with the nationa l po ltcy of poverty red uct ion to cnsurc the natIon's food securi ty at 

household level. Tsetse contro l programme needs \0 be closely linked wllh land use planning m 

tsctse-controlled areas. Resources such as woodland and grazing areas need to be \\ ell managed 

by promoting sound and sustamable agricultural development in areas cleared of betse (S<lhnon 

and Barret. 1994). 

2.8.3. Involvement ofOihl.'r Stakeholders 

Tse tse control ancVor eradication IS not merely a simple task undertaken bY:1!1 IIldmdual. a group 

of mdl\iduals or any other body in isolallon. A Jomt effort and partIcIpatory approaches ha \e 

cmuaJ effects. In tsetse eradIcation process the part icipation of major stakeholders. nallonal 

GO\ efllments, donors, IIlternalLonal organiLatlons and other partners Illust be aclllC\cd (PA n ' l' c. 
2001). 
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2.9. Socio-Ecollomic Impact o f Animal Trypanosolllosis 

Among the factors innucncing the productivity and profitability of livcstock. <l.nllnal (ilseascs 

deserve spcclal attention bec<lusl' they diminish the capac it)' of the animal 10 (lchie\c its mllcH'1ll 

potenl1al le\'el of production. for any given feeding and management rcgimr.:n It IS well 

established that animal trypanosoll1osis depresses livestock productivity. crop yields and fanm:rs' 

income across a wide swathe of Afnca (Swallow. 1997). Owing to trypanosomosls. the use of 

antmal draught power III agriculture and transport and the practice of mixed fanning are not well 

developed in most of Africa. Fear of contracting sleeping sickness and exposing their animals to 

trypanosomosls continues to prevent people from living in tsetse-infested areas. 

ThiS rendcrs large expanses of land uninhabitable and under-developed leadmg to o\crcrowdlng 

111 the few available bct5c-frce areas. The limitations Imposed by the tsetse and trypanosomosis 

problem continue to fmstfate efforts and hamper progress III crop and li\cstock production This 

contributes to hunger. poveny and tht: suffering of entire communities in Afnca (PAn'Ec. 

2001 ). 

In EthiopIa trypanosomosls IS one of the 1110St important diseases. which contnbute 10 Ihe direct 

and IIldirect economic losses to the livestock industry, Animals at risk of trypano~omosls afe 

eSlllnated at I .. L8 million cattle. 6.12 1111ll1on sheep and goats. I nl1lhon camels and I 23 11111lton 

equlIle populations are prone to Contract the dISC3Sl'. ~on-Iselsc transmll\ed trypano~omo:'ls ~llso 

affects a substantial amount of animal production III tscbe-frec areas of the COlILlIr;. (.\ IOr\. 

1995). Animals at risk oflrypanosomosls are shown in Tablc 1, 
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Table 2. Ani mals at risk of try panos om os is In EthiopLa. 

Cmcgory of assets 

Livestock (in million) 

Callie 

Sheep and Goats 

Equines 

Camels 

Surface area (millions kill square) 

Source: i\lOA (1995) 

At nsk 

23. 15 

14.80 

6.12 

1.23 

0.22 (tsetse infested) 

Towl 

76.42 

30.0 

38.4 

7.02 

1.00 

1.10 

In tsetse-Infested regions of Ethiopia. the problem of trypanosomosis IS the main cause of declmc 

III the population of cattle and particularly draught o'(en (Abebe and Jobre. 1996). Therefore . 

draught anunals cannOt be used for pioughlllg and other purposes where the Silu,ltlOn forces "the 

famlers to cultl\ate manually. as the majority of the peasant fanners cannot afford cmtly 

Illachillery. The end result is Ihat only a small fraction of potentIal agricultural land IS cuitl\'atcd 

for crop production (Tlkllbel. 1993). 

Economic losses due \0 trypanosollloslS III tsetse-affected areas are atlrlbuled to lllonalllY and 

lllorbidllY of II\'estocK. treatment and control costs and dellled access to land resourccs. Thu !-.. a 

total of 9,672.575 doses of ddTerent compounds of trypanocidal dmgs have been Imported to the 

CQUIlI!)' and dlstrlbmcd dUring the fiscal years of 1980 - 82. A Iota I amount of 17.9.:!0.7g0:10 

EthIOpian 8m was spent both for bUYlIlg the drug and cost of moculatlon (TCS. 1983) 
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According to LClllccha (1994), an indicati on ofsollle US S I. S I1Hlllo11 IS annua ll y spent on I.ht! 

importation of trypanocidal dnlgs. Th is budgetary allocation is regular every year although 

Illsufficient to make any strong Impact on tsetse resea rch and control. 

The losses In livestock and overall agricultural development are estimated to exceed US S 236 

million annually (Vreysen el 01 .. 1999). The general s ilUatloll 10 [IIHopm regarding <lllllllal 

trypanosomos is is therefore fO lilld to be very serious and of great national cOllcem which reqlllres 

to be adequately redressed (Lclllccha, 1994). 
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3. ,\I AT EIU ALS AN I) ,\IETHOI)S 

3. I. S lUd~ , \ r(':15 

3.1 I. Description of the Areas 

The preselll study on the epidemiology of bov ine trypanosoll1os ls was conducted 111 three selected 

Slies orthe newly established settlement areas namely Kcnaftn GtUO WaYl!. Anger I and Anger II 

III Sasslga districts of East Wollega Zone. Oromiya National Regional S131e. \\'('stem Ethiopia. 

The settlement sites are loealed in the lowland areas of the dlstncts \\ Hhm the ahllude range of 

1250 - I-lOO meters above sea le\el bordenng each OIher in the region of Abbuy-Dldessa rlwr 

system ( FIg. 4). The tsebt:-.infested penpherles and wooded mer borders are lmkcd WIth the 

large tsetse belt thai e..;tends to the Benshangul GUlllUL regIOn. The selllcmcnb \\ere established 

10 reseule drought.affected and landless famler:>. from East and \\\'St Ilararghe Zone..; of Oronllya 

Region Kellaf IS s!lualed about 30 km from \'ekelllie to the nonh. Anger I and Anger II are 50 

kill far-off ;\ekcmle 10 Ihe nonhwest directIon. The le\ cls of I,ehe challenge Wl."re ..,uppo..;ed to he 

10\\. mediUm and high III Kenar. Anger II and Anger I. respecll\,cly 

The areas reCCl\'e suffiCient amount of annual ralllfall of 1500 - 1600 mill dunng thl." long ram)' 

season lasllng from June 10 nearly the end of September and the temperature range IS 15 32/J C 

With relatl\(' hl1ll1ldlty of .~O 80 ~·o. The \'egelatlon I) pc IS mamly cultl\uted land and ..,lrlPS of 

rm:nne forests IIlterspefscd \\ IIh thickets along Ihe nwrbanks \\ Ith 1111111111al wooded sa\'annah 

land and bush land III the peripheries. 
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The areas were formerly under the possession of cx tens ive state farm units wherl!by large-scale 

bush clearing was undertaken for crop prod uctIOn. Ilowcvcr, since the last 8 years. the areas arc 

abandoned and len fallow land until the time of recently expandmg human sett lements. In Anger 

I and Anger 11 previollsly altogether about 74 kill square and in Kcnaf 26 kill squa re of land was 

under cultivation. The areas arc tsetse-infested that extend to the grcal tsetse belt in the adjaccn'l 

Benshangul GUll1l1Z Region in the Abbay-Didessa river basin having furthcr connection \\ IIh the 

Southcm Sudan. 

~.WoU.ga l . ... 

D Stu dy sites 

Figure 4 tl.lap ofOromiya RegiOn showl\lg thc Study SHCS. 
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3.1.2. The Soclo-Economic and Farming system in the Areas 

The settlements wcre established in 2003/04 as part of the national sett lement programme to 

resellic 2.2 million people frolll over populated and drought victim areas of the country withm J -

5 years penod. The scttll"lllent programme was planned as one component of the national poveny 

reduction strategies and hence to ens llre the national food security at household levels. With thiS 

vision, altogether 13.161 people settled in KenaI', Anger [and Anger II. 

Agnculturc is the mainstay of the livenhoods or the sett lers with the mixed crop-livesto,:k 

fanning system. Livestock play an important rok 111 the agricultural activities whose main 

functions are to provide meat. milk. cash income. transportation and prmclpally source of traction 

power whereby draught oxen are the key animals for the production of food crops. Tbe 

introduction of li vestock to the areas in it ially began \\ nh provision of a single draught ox and a 

breeding goal to each family from the GovcOlment along with some agncultural hand lools and 

household goods. 

After the subsequelll crop years many fatmhes IllIroduced SOl1le additional anuuals through 

purchase. The new home areas arc being stocked \\lIh dlfferelll species of livestock mcluding 

cattle. goats. sheep. donkeys and poultry. Bee keepmg IS <1lso another greal pOlenualln the areas. 

3.1.3. Constraims 10 the Ll\cstock ProductiOn In the Area ... 

Accordlllg to the complamts from the settlers and "!lIlllal heahh workers. losses of animals frolll 

dlsenses arc the COlllmon problems. Previous ly soon after the JIltrodm.'tlon of li\cstock. espeeiall~ 

the dmught oxen. the dIsease episode was so senom. kdllllg a largc number of work oxen thai 

challenged the hope for new hfe in the settlement areas. Among the othe r prC\"ailmg endemic 

diseases. bo\ me tl) panosomosls poses a major problem from los~es through mortality and 

morbidity, reduced work efficlenc)" treatment and control costs. Feed shonagc I .... also another 

potential threat to the 11\ estock keepers III the areas. 
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3.2. SlUd~ Population 

The study population constitutes 4.446 indIgenous callle managed under smallholder mixed crop­

livestock rarming system. They are aggregated approximately mro 158 clusters accord 109 to 

seulement sub-villages. Cluster 111 this context is defined as a group of cattle owned by people 

hving in a small village or sub-village in a ve ry nllmcdia le neighbo urhood w ith their animals 

shanng the same grazing areas and watering pomts. The animals comprise mainly draught oxen 

and introduced into the areas pnmarily ror the purpose of providing traction po\\er ror crop 

production. 

The study animals were ca\egorized into two levels by origin. The animals which were bom or 

have been kept in the herd ror 6 -12 months or above were considered as nalive whilst others 

mtroduced to the fann since the last 6 months were taken as new ones. This 6 month-based 

grouping was considered mamly because majoruy of the animals. particularly the work oxen 

would be kept 10 the herd for an <I\erage tllne or 10 - 12 months aner whIch they would be sold 

Olll ror meat or other purpose to replace by new ones. They \\ ere also c1assllicd mto three agt; 

groups on the basis or the age composition of the source populallon. The fir~1 group composed of 

animals less than one year. the second and tlmd groups constituting animals of one to rour and 

abo\·e four years old. respcctnely. 

3.3. Stud y Des ign a nd ,\1 eth odo logy 

3.3.1. Sampling Method and Sample Size DetcrmmatlOn 

The samplmg method applied In the present srudy was a combmation of focused selectIon <lnd 

one-stage cluster sampling. The study sItes were selected presumably based on the le\el of 

(hseasc prevalence to mclude apparently the low, medIUm and hIgh tsetse challenge areas The 

study popUlations were clustered according to their respective villages or sub-\'illages after 

deta iled counts \\crc made . The representall\C clusters \\cre selected randomly U~tng a lotte0 

35 



system from the population clusters whc:reby alllhc an ima ls in the selected clusters were sampled 

for thi s study. which is one-stage cluster sampling (Thruslield. 1995). 

The sample si7c required for trypanosornosl s preva lence study was a IOta l of 560 an ima ls. In the' 

present study practica lly 576 animals were sampled and from tbe local llldigcnous cattle III the' 

settlement areas. 288 samples were dra\\Jl from 10 sub-vi ll age!. (clusters) during each season In 

200506 for Ihis stud y puq)Qse. The sample size was approximated by the following fonnula . 

g = 

where: 

g'" number of clusters to be sampled '" II 

n'" predicted a\'erage number of allllllals per cluster = 28 

P(' xp = expected prevalence = 30'% 

d = desIred absolute precIsIon = 0.05 

Vr = bet\\cc-n cluster varmnce ; 0.00015 (('sl1 matea ) 

Fmally since the populatIon of clusters from \\ IHeh the sample drawn was small. the estlll1ilt~:d 

number of clusters was adjusted b) · 

(G ~ g) 

where: G IS the t01a l numbe r of cluste rs m the study population = 158 
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3.3.2. RetrospectIve Infonnat ion Source and QuestIonnai re Survc), 

Background descnptlve data were collect cd rctrospcctl\,cly from zonal Agnculture and Rura l 

Development (ARD) and Food SecuntY, DIsaster Pre\cnt lon and Preparedness (FSDPP) 

mcludmg the district offices on the s iruation at the begmmng of the scttlement programmes. 

Infonnation on the history of the settlers. introduction of II\"estock and the inCIdence of bovine 

trypanosomosls was gathered, The avaIlable data on the le\'el of tsetse chalh,::ngc \\ere also 

obtamed from the National Tsetse and Trypanosol1losis InvestI gat Ion and Control Centre 

(;\TTICC) and am mal health units of the dlstncts" 

To assess the status of bo\ IIlC trypanosomosls general infonnation was obtamcd mamly usmg 

closed type of qUestIOnnaire set to encourage the response as gIven III Annex I . Infonnauon was 

reqUIred on the history of settlements, SOClo-economlC aspecl. fannmg system. II\·estock 

management and constramts and problem of bonnc trypanosomosls m the settlement schcm::" 

~Iore mfonnatlOll \\as sought from area.s subJecl 10 different lewis of tsetse challenge like" 

under different epidemiological circumstances and current disease management practlcc,> 

Ten mdi\ Idual fanners from each study area and further eight famlers from Dlde.."a seltlel1l~l1t 

\\Cl"(' mtcr.·H.' wed The Dldes:ia area I~ situated ~ol1le 35 km ,may 111 the Illlddle Dlde ...... a mer 

\·alley to the southwest dm:~ctlon from \nger II. Thc area I ... known for It-. hea\") hctse challel'ge 

and thu~ the cattle population IS nearly nOn-e\htel1t. Ho\\·e\er, the people were JJlcJuded 10 "'('e'" 
more additional comprehensl\ e Infonnatlon to the questionnaire administered. 

Altogether 38 family heads were mcluded and the selection wa" done 011 random baSI ... ,\11 

respondctlls were male and the questionnaire was pre-tested on some other sundar fanners Thl:' 

was to asscss the respon~e rate and conSistency of repiles as well as to mOnitor any sourL'e of blal., 

m the course of mter.iew The mfom13uon ba,ls collected IS \0 be used 10 ans\\ cr the follo\\ Illg 

pcnment qucstlon. Is bo\ me trypanosomosls a comtramt to de\"e!opmcm m thc areas? 
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3 3.3. Cross-Sec tional Study 

Repe,lIcd cross -sectional stu<hcs wcre conducted to detcnninc the seasona l dynamic of tse tse 

population and other billng flies and the prevalence of bov ine tl)'panosolllos lS In late r<l1ny and 

dry seasons. which coyercd from Oelober to November 2005 and from Febnlal) to i\ larch 2006. 

respecti\cly. 

3.3.3. 1. Enlomologlcal SUr\ C)' 

To assess the apparent densillcs . distributions and specIes of tsetse nics and olher biting fl ies in 

dlffercnt seasons and \egct<lllon pattern the sUr\'ey \\a5 ensued accordmg to the followlIlg sUr\t:y 

protoco\' Entomological data werc collected tWICC 111 late rainy and dl)- seasons of the year 

2005 06. ~ tono-pyranlldal lraps baited with acetone. octenol and threc-\\eek-old CQ\\ unnc 

(Bnghtwell er al .. 198" ) were used for assess1l1g the fly density. Sill' selection \\as done to 

mcludc suitable tse tse habitats ltke savannah area. nver va ll eys. livestock grazmg areas and 

\\ :Hcnng P01l1t5 and \ ICIIIII) to assumed \\ tid game re~Cf\ e areas. 

In all study Sill'S a total of 96 mono-pyramidal traps (Annex:!) . 48 In each ... ca~on were deploy<:d 

early III the mornmg and mal1mnllcd In position for "' 2 hours. To percen e the hebe den ... !!) on 

the penpheral zone. -llraps ]. dunng each season \\ere also placed ol1t .. lde the study areas some 

10 km away at major bridge of Anger mer \\herc cattk rOllle:. COll\"ergc The traps \\erc slled 

preferably III shade \\lIh good VISibIlity and at sUlIablc IIltervals dependlllg on the ecology of the 

target species. Sosannah tset.se (GlOSSina morsirans submorslfolls) can detec! odours from aboul 

50 - 100 meters. So the trap~ were ~paced at about 200m I1lter\"als. Rln:rme belse 

(G. fachinoides) IS fairly sedental)' and mostly do not react to the odour bails that are curr~ntly 

J\adable and thus shorter spaclllg \\as used for this group. 

Dunng trapping. accton~ and oct enol \\i:re dispensed !rom open nab through an appro\lmately 

O-slzed hole \\hlle cow unne from open bottles. Into the open bott le of CO\\ lErlIlC a piece (If 

tissue paper was mcluded to faC Ilitate odour dIffusion. A ll odours \\ere placed on Ihe ground 

about 30 em upWind of the trap. The trap poles were greased to exclude Inscct pn.'dators like ants. 
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Thl! dlffcrent fly c~lIchcs III each trap were COUll ted , identified and analyzed. The ... pe~ICS of tsetse 

fly was identified based on the clmractcnst ic morphology (Ford ef 0/., 1976: Langndge, 1976: 

Leak el 0/ .. 1993). Diller biting flics wcre separaled according to their morphological 

characterist ics such as SI7C, color, wing venation structure and probosc Is al the genus level (Wall 

and Shearer. 1997). 

Scxmg was done Just by observ ing the posten or end of the ven tral aspect of the abdomen by 

microscopic lenses as a result male nies easi ly identified by enlarged hypopygnllll III the 

posterior ventra l pan of the abdomen. Average aging of male tsetse was done by categorizing the 

degree of wear of \\ lOgs on scales of I • 6 using wing fray mel hod dcscnbed by (Jackson, 19':6: 

ChaJlier. 1965). l\-Ican \\lI1g fray was calculated as the sum of each ca legO!) muillplled by the 

corresponding factor dl\lded by the sum of fly number for each calego!) and find the 

corresponding number frolll wing fray tables. 

The fly apparent density IS the mean catch in traps deployed. e'pressed as the number of fl y catch 

per trap per day (Leak er 0/ .. 1987). The fly catches were properly rccord~d along \\Ith their 

panlcular habitat:::. and '\ampling '\eason on dla!)' fomlal for latter analysl .... AwarelleS:i was 

created among the local communit ies to raise their kno\\ ledge about the tsetse and the dlseas(~ ]\ 

cames \\ hlch keep them poor and unable to produce suffiCient food they reqUIre because of the 

loss of their h\"C~tock a" ... et5. 

3.3.3.1. Parasitological Survey 

To determine the seasonal prevalence or bOVlI1C trypanosomosis and \.'stll11aIC the potential n:-;k 

factors associating with the d,sease. snapshot cross·sectlonal parasitological :-'Uf\cys \\ ere 

conducted. Sample collection and parasitological examination \\ ere perfOnlled according to the 

following workmg procedures: 
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Samilic Collection 

Blood samplcs werc coll ected after properly securing the ani mal and ase pILca tt y preparing around 

the veins. In tills study a small quantity of pa ired blood samples were obt3llled from the margmal 

car vein after pricking the ve in with the tip ofa lancet. 

Par:lsitologic :a1 Examination 

The buffy coat phase contrast I dark ground technique: 

This is the technique recommended for diagnosing low parasi taemia (Annex 2). helps to identifY 

trypanosome species and its quantification . Paired b lood samples were co llected from auricular 

vein of each animal using \WO hacmatocr il capillary tubes that were fil1ed 3 -t of the height and 

sea led with cnstaseal in one end. The blood in capillary tubes centrifuged al 12.000 rpm for 5 

minutes. The cap illaries were also used to measure the pev values on the haematocrit reader for 

the detemunatlOl1 of anaemia and comparison of IIlfectcd animals wilh non-mfccted ones. 

The capil1ary tube was cut I mm below the buffy coat Junction 10 IIldude the top hl)cr of red 

cell~. The content of the capillary tube was then ex pressed 01110 a clean microscope slide. 1ll1x(:d 

and covered with a 22 x 11 mm cover slip. Then the slide was examined for Irypanosomes based 

on the type of movcment in the microscopic field. Confirmauon of u),panosome species by 

morphological charactcristics was done after staining the blood smear wllh Glemsa and 

cxamm3110n \\1I1t od IInmcrsion 1111croscopy wuh 100, pO\\cr of maglllfic3110ns (tl.turray ('f al .. 

1977). Theil al1 the rdc\'ant data (SpCCIL'S of trypanosome dctcctC'd, number and Idcl1uficallOn of 

the ammals by !'elllcmc:nt. \'illage. 0\\ l1er. parasitaelllic and non-paraSltaCIllIC anllnals. PC V 

vailies. age. SC\ and origin of the animals) were recorded for analysis. AllIlllals found POSIIIVC far 

trypanosoJ11es were reported to the owner and the nearby \'Clennary cllllle 
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3A. Dala ~lanagemenl and Analysis 

Data coJlected fro m retrospective mformation source and questIOnna ire survey, vector fly and 

trypanosome mfection su rvey entered mto i\ lS excel spreadshcct programme to create databa<.;e . 

For the analYSIS of data stat istical software programmes: Intcrcooled Stata 7.0 and SPSS 11.5 for 

wlIldows and Win Episcope 2.0 versions were used. Ana lYSIS of rC!rospective data and replies 

from respondents to quest ionnaIre sel. descri ptive statist ics was used to compute frequency of 

responses and percemage to summarize the data. Vector sur\'cy data were analyzed using t\~ 0-

sample t·test to compare seasonal mean catches and ANOVA to compare the mean catches III 

different vegeta tion types and study areas. 

Data on trypanosome prevalence were analyzed by applying chi-square test to evaluate the 

association with different variables like area. origin. sex and season. l\ lultivariate loglstlc 

regressIOn model was fitted to the data to establ ish the interactlon of different risk factors such a~ 

onglll. sc'". age and season. Data collected 011 rev values were analyzed by two-sample t-test to 

compare the mean PC\, \'a lues ofparasilacllllc and non-parasnaellllc anllnab and correlation \\ " .. 

nm to see the relatIonshIp of PC\, \aluc wilh trypnnosome infectIon rate . In all cases dlfferelH;es 

be!\\een parameters were tested for SIgnificance at probability lc\cls of 0.05 or less. 
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4. R£S ULTS 

4.1. I~clrospccti\'c Inrormat ion Source and Ques tionnaire Su rvey 

Secondary data oblaillcd from dcpanmenls indicated that during the sculclllclll operations 1.965 

families having 13.161 people settled in Anger I, Anger II and Kenar sett lcmcni areas. The 

settlers were entirely the fanlllng communitIes that came from East and West Hararghe Zones of 

Oromiya Region (Annex 3). On average each fami ly was prov ided with 2 hectares of land 

holdmg. During the planning and estab li shment of the sett lement projects in the year 2003 O-L to 

rchabllllaiC the new sett lers and suppon their ngncultural activities the Govcnlmcnl has supplied 

a large number of \\ ark oxen which were purchased fro111 various distant districts mcludmg Iho.:.(.' 

\\ nh le ss or no tsetse nsk areas. i\lajont)' of households were offered \\ It It smgle ox and a 

brcedmg goat each along with sOllle agricultural hand toob. 

80\'lne trypanosomosis is the major constraint to nulle production in tlte settlement schemes. The 

claull from zonal ,-eten!lary SCl"\lces department rc\ealcd thaI. III the early settlement years frolll 

1.095 IH~\\ Iy introduced work oxen 366 (33°'0) were died of which 85~-o of deaths were attnbuted 

to bO\'lIlc Irypanosomosl.~ (Annex 4). At present .. tockmg 111 the settlement areas IS growlllg al 

faster rate and altogether about 4.446 heads of canlt' arc currently bemg reared which \\CTC 

IIltroduced by sCitlers themseh'es III the subsequent years as shown in Annex 5. TIt'-' anllllal .. \\ere 

brought to Ihe areas through purchase from SUITounci1ng peasant as<;ociallol1s and panshes. Thl·~ 

are mamtained on regular treatmen! regimen wnh trypanocidal drugs as bemg dehvercd so f;lr 

free of charge through public \etennary services. 

Accordmg to the National Tsetse and Trypanosomosls Invest igat ion and Control Cenlre 

(NTTICC), from thc previous survey 1.6 and 1.0 tsetse apparent densities (fly trap day) were 

recorded al Anger I and Kenafareas in early 2005. respectively. The reponed disease pre\aletlC"e 

IIlclude 29.2 °0 and 17.7 % In Anger I in 2003 and early 2005. respcctm:ly. In Anger II sno and 

111 Kenaf 4% \\cre registered III early 2005 (Annex 6). 
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The responses of 38 fa rmers to a structured qucstionmurc :-.et were assessed. Aboul 80°0 of the 

respondents werc sett led in the areas in the year 2003 O~ and 60 % of thelll came to the 

seulcments because of the combmed effect of thc lack of fannland and pn.'\<llllng drouglht 

condillon. All 1I11crviewed people were li vestock kcC'pers in their previous home placcs. 

Ho\\ ever. none of them brought their stock to the ne\\ areas. Nearly 95 % of them mtroduc(:d 

new an llnals to their fann slllce their arrivals and 55 % of the respondents li se free grazlIlg and 

tether whilst 45% often utilize free grazing alone. Abollt 60 % of the fa mlers do not trek their 

ammals utmost more than 3km for grazing and watenng 

Out of the 38 replies 95 °0 of the respondents judged that bo\'ine trypanosomosis ranks first as 

the major allllllal health problem Impalflng agricultural dc\elopment in their area~. According to 

the 79 % of the responses cattle are the most sllscepllb lc class of Il\estock to Irypanosomm.ls 

whe-rens abollt 16 °'0 were of till: opmion that both caule and goats are equally affected and yet 3 

°"0 commented donkeys to be most susceptible animals In their areas. t-. lost of them complall1~d 

that the early and late ramy seasons of the year are the most peak penods for anllnal 

trypanosomosis outbreak Abollt 58°0 of the respondent:, knO\~ that tsetse nles are the 

transmitters of the disease \\ Illie 4:!0,0 do not kno\\ any thll1g about the ny. Out of the 3~ answer ... 

9:5 °"0 mdlca ted that newly mtrodllced cattle from the highland areas arc Ihe m:1Jor \ICllms to thl~ 

dl<.;ca ... e than the nall\"C Jnlmals m the areas. 

As regards 70 °'0 or the \'Jews obtamed. chemotherapy IS the sole cOlllrol means \0 manage the 

disease and yet many ranners are e\ercismg to sell out their draught oxen after ha\mg treated 

wHh the tf)'panocldal drugs and stuffing. ThiS last practice IS becommg Ihe major copmg 

mechalllsm \\'lIh the disease fisk . Through thiS practice more than 80°o of the respondent::. !-Iuli 

thei r cattle after evef)' 10 12 months and replace by ne\\ ones. Regardlllg the trend of the 

disease. 92 °0 of the responses showed that it IS on the decreasing IlI1e as compared to the 

Situation at the begl1llllng of the settlements. Abou t 45 Oil of the fanners treat their ammals e\'C'~ 

quaner of Ihe year and 78 0/0 of Ihe ans\\ers cxplalJled recQ\'ery rate IS good aner treatment 

About 80~'o of the respondents \\ere not fanllhar to the disease In their prc\'Iolis home areas 



Almosl all people replied that the mam sourC\! of Ihclr income I ... general~d from mixed crop­

hcslock farollng although most of the Dldessa area fanners are lackmg draught oxen from 

recurrenl attack of Irypanosolllosis. :-'10sl of Ihe ffHllliles possess 011 a\erage 2 cattle. 2 goab. 3 

chIckens and 1 hecmres of land holdmg per household. 

·U. EnlO llIolog ical Sun (' ~ 

-l- ::! I Fly (ollecllon 

A Inial of I 1.316 flies \\ ere captured III late ramy season out of \\ hleh 0.50 ~iO belong 10 tsetse. 

~ S 0 to mballlds and 96. - 0 0 to l11usclds. The dry season catch was I.OO'::! of whIch ..1. - % . 

..l .9 0 and 9Q . ..! 0/0 \\ere tsetse. taballlds and musclds. respecll\'ely for all study areas as presented 

III Annexes 7 and . Durmg: Ihe entomologIcal surHy relau\cly high propomon of other blllll:g 

flies \\ ere collected along \\ nh tsetse flies and In places \\ here isebe was not caught The tabamd 

il~ group compnses Tabanus , Haematopota and Chrysop:-. whdt' tht' mU::iI.·lu group l11aully 

belongs 10 SlOmoxys 

In the pre .. ent \ eClor survey only two species of I.;.ebe were deieo.:teJ to eXISi \\ hKh are G/m.wltl 

mlirsilallS submorsilQll.'l and G. Im:hinoidl's. The G. tac!wlOiJes ha ... relJtl\el~ Wider dl..,lrIbullOn 

mhabltlng the sinp of fare:.is and IhlC 'els along Ihe cour:.e of many river .. and ::.Ircam ... that 

Ira\('rse the settlement areas. Also the scrap of forest m the penpherai zone IS mfested by .. ame 

spec ies The G 111. suhmonutJlls has retr~ated to the Illargmai area ... that have connection \\ nh the 

major tsetse belt In the Benshangul Gumuz Region \\here the fe\\ samples were obtained. In the 

pre.;en! survey only 3 nles orthe species \\ere sampled In the \tcimty of Anger II area 3t the edge 

of bush land 111 the grazmg places The apparent densilies of 0.01 and 0.35 \\ere obtamed far G 

m wbmor.Hlans and G tachmoidl..'.\. respectl\cly 111 the present smdy IAnne, 9,. 



Tsetse apparent dc:nslties ( fl y trap /day) were 0.05, 0.3 2 and 0.78 for Anger L Anger II and Kenaf 

respectively across both seasons the o\"\:ora ll apparent density being 0.36. For taban id fly group 

0.93,2.85,0.23 and for Illuscid fly 47.60, 60.:!5 and 16.25 relatlvc densities werc recorded in thc 

arc:as corresponding ly as sLlmmarized 11\ Table 3. 

Table 3. The fly appa rent densities ( flY't rap'day) by area and season in Anger I. Anger II and 

Kenaf sett lements III :W05,06. 

Group Tsetse Tabanids Muscid fly 

(\'anable) 

Apparent 95°0 CJ Apparent 95%C I Apparen 950/0 Cl 

density density t density 

Area AI 0.05 0.0 1 - 0.09 0.93 0.32 - 1.50 ~ 7.60 26.6 - 68.6 

Al l 0.3~ 0.07 0.57 2.85 0.67 - 5.03 60.25 31.1- 9A 

K 0."8 0.05·1.11 0.23 0.05 - 0.40 16.25 9 ~ 23.1 
-

Season Late O~ 0.18 0.62 2.18 0.83 3.50 76 55.7 - 96.3 

ralllY 

Dr) 0.33 O.I~ - 0.52 0.3~ 0.18 - 0.50 629 3.7 8.90 

Overall 0.36 0.22 - 0.50 1.26 0.55 · 1.97 41.15 28.8-535 

apparent 
densllv 

There were statlsllcally slgmrlcant difference ... III mean c,Hchc:s bel\\een area ... bl.'lIlg (r = IO)S69. 

~ df. p < 0.001). (F -= 4 .678. 2 df. Jl < 0.05) and (F = 4.33-l. 1: df. P < 0(5) for hebe. tabamd and 

muscld flies. respectl\"(~ly. 

The different ny densities were assessed per season \\here (0.40 and 0.33) for tsetse. (~ Ih and 

0.34) for taballld nles and (76.0 and 6.29) for muscid group relatne densilies (fly lrap day) were 

registered III late falllY and dry seasons, re"peellvel)" as mdlcated III Table 3. 
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Slightly 111gher mean catch \\as obtained during latc ralllY season than the dry season for l'ietse 

ny where the dlm:rcnce was not stati st ically s iglllfi calll (t = O.S 18. P > 0 .05). Ilowewr, 

stallsll ca ll y sign ifi cam differences were observed for other biting nics between seasons (t = 

2.6~O, P < 0.05) and (t = 6.6698. P < 0.05) for taballlds and 1l111scid. respectively. 

Tsetse and other biting fly distributions and apparent densities were surveyed in different 

vegetat ions which are shown in Table ~ . Analysis of \',lfI ance indicated that there were no 

statis ti cally signi ficant diffe rences observed in ny mean ca tches between vegetation Iypes beln!!,. 

(F = 2.652. 3 df. P > 0.05) for tsetse; (F = O.5-B, 3 df. P > 0.05) for tabanids and (F = 1.490.3 df. 

P > 0.05) for ll1uscid group. 

Table 4. Tsetse and other bitmg ny apparent densities (ny trap day) in different \cgetallon type!s 

III Anger I. Anger 11 and Kenafsettlements in 1\\'0 seasons III 2005 06. 

\ 'egetatlOn Late [amy season Dry season 

type Tsetse Tabamds ;>'luscld Tsetse Taban ids ~Iuscid 

Cultivated 0.13 28.93 0.08 1.8~ 

land 
Bush hmd O.·U 2.0 90.05 0.48 4.05 

RI\enne 0.50 2.63 ""1 ""1 .75 O.S:! 0.~9 -r .03 

forest 
Sa\annah ~.II b I.b8 0 1.22 15.89 

Total O.~O 2.1 ~ 76 0.33 0.3~ 6.29 

Generally the tset se apparent denslIY recorded m the 1I1tenor and 1I1ulledmte outsktns of the 

settlement areas \\as 10\\ as compared \\lIh the potential fISk areas in the pCrlpheral /ont:<;. \\ 'Jlh 

few (raps deployed althe major bndge of Anger fI\"Cr some 10 kill away frolll the stud) area~, 

apparent dcnsltles of8.6 and 19.6 wcn .. recorded for G wellinoitit's III laiC ramy and dry se<l:\Qn:), 

rcspectl\ely 
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OUI of a total of 58 and 47 tsetse fl ies collected 21 males III latc ra iny and 15 males III dry 

seasons. were recorded. respecllve ly. In all cases the number of female fly exceeded that of the 

male counterpan. Average age estllnatlon of the male fly sample population revealed rcl,HI\'ely 

marc aduh fly population III late ralll)' season than III d~ :.eason being 19 and 16 days old. 

respcctlnly (Table 5). 

Table 5. Estlill,l\IOn ofa\'erage age from wing fray analYSIS for male tsetse fly In Anger I. Anger 

II and Kenafsettlemems m200506. 

Wing fray category Number efny III each category)" multlpilcr 

, 
3 

; 

6 

\lean \\ 109 fray \'alut~ 
and c'mmaled age 

Late ramy season 

"9~9 

2\6 =1 1 

3xl = 6 
4.4xO ~ 0 

5.5x I = 5.5 

6.9x3 ~ 20.7 

53.221 = 2.53 = 19 days 

4.3. I)a rasi lolog ica l Sun (' ~ 

..! 3. 1 Tl)'panosome Infection 

Dry season 

1\8 - 8 
2" I = 2 
],,4 = 11 

4 -txl = 4-t 

5.5\0 = 0 

6.9\ 1- 6.9 

In Anger I. Anger II and Kenaf study areas repeated cross-seCllonal surveys of tl)'Panosol11c 

IIlfectlons \\ere conducted III two seasons. A total of 5"16 IIldlgenous cattle (288 10 each sea!'on) 

were sampled to detenmnc the prevalence ofbo\l1le trypanosomosls and e\3luate the assOclatlllg 

assumed mk factor:. hke lieason. ongm. sex and age of the ammal as slIll1man/t:d III Table 6, 
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Table 6. Prevalcncc of tl)'panosolllc infcCtlon in the ca llic sllbpoplilation by arca . scason. ongm, 

sex and agc III the sett lement areas of Anger I. Angcr II and Kenaf in 2005 '06. 

Group (,anable) ;..lo. of animals Trypanosome SPCCICS No. IIlfcctcd and 95°0 ( I 

cxamlllcd prc"alence (%) 

Te. 7: l". r.ti\cd* 

Area A I 192 6 8 2 16 (8.3) 4 po · _ ., 

A ll 192 10 2 
, 15 (7.8) 3 - 11 °.'0 
~ 

K 191 13 6 I 20 (10.4) 6 1..J~·0 

Season LaiC ralllY 288 ?' 
- ~ 14 6 43 (14.9) 11 - 19% 

Dry 288 6 
, 8 (2.8) I 5~0 

Onglll Newly '1> ~ --
?' -, II 4 40 (12.4) 8 16~"o 

mtroduced 

:\atl\"c 154 
, 5 2 II (4 .3) 

, 6°10 -
Sex Female 191 8 ? 16 (84) 4-12°'0 

\ talc 385 21 9 5 35(9.1) 6 11°'0 

Age < I 19 

( year) , 216 10 6 - , I, (8.0) 5 p o: _ , 

> 4 331 19 10 4 33(100) 7 13% 

Total 576 29 16 6 51 (8.9) 7 11 °'0 

". ~It,cd mfcctlon refers to T. cOllgolensc and T \"inn 



Thc pre\,alences ofbovillc trypanosomosls III the sctt h:m~n( schemes wcn~ found to b~ 8.3 ~o, 

7.S 0,0 and 10.-l 00 in Anger I. Anger I I and Kellaf. respect lvc ly. The overall pn.'valencc for the 

areas was 8.9 °'0 across both seasons, llowevcr. there was no stat istI call y s igll1ficant difference 

among an:as in tl)'panosol11e prevalence (elll square = 0.90-l, 2 df, P > 0.05). Among the 

prcvallmg pathoge01c trypanosome species. T cOllgolem'e was thc dominant olle accounl1ng for 

56.8 % (95°0 C I ,=,·n 71°/0 ) followed by T. \'j\'at 31.-l ~o (95% CI = 21 -l7°,o) and nl1xed 

IIlfect lon due to bOlh const itutcd 11 .8 °0 (95°0 C I = 5 - 24%). 

The seasonal pre\-alence of bo\ inc tl)'panosomosis was found to be 1-l.9 % and :!.8 ~o in the late 

ramy and dl)' months. respectively (Table 6), There was a statistically sigillficant difference in 

preva lence berwecn tbe IwO scasons (Chi square"" 26.353. I df. P < 0,00 I). 

The tl)'panosome mfeclion m newly unroduced cattle into the scu lemelll areas \\ as 12.4% while 

III the native annnals 4.3% (Tab lc 6) with statist ically significant difference between the (\1,:0 

groups (Chi square = 11.5. 1 df. p < 0.0 I ). The T cOl1golell.~e was the doml11ant specIes dctectl::d 

followed by T "imx III the new group whllst III the natl\"c group T \'imx mfccilon :,lIghll) 

predommates. 

The prevalence of trypanosollloslS was found 10 be shghtly hIgher in male (9.1 0/0) than 111 the 

female a!l1mals (SA 0'0) as shown III Table 6_ BUlthcre \\a<;; no statistically slglllficant dIfference 

(lose r.ed between the twO sexes (Clll square (J,OS!. I dC P > 0.05) 

The prevalence of trypanosolllosls in different age calegories re\'cal~d Ill!. 8,0"0 and 10.0°'0 III 

animals less than one, one 10 four and above four ycars old. respecti\eiy (Table 6). ~e\-erthclcs'. 

there was no statistically slgmficant differenL"\.' among the age groups 111 trypanosome infcctl.on 

(C1l1osquare = 2.5S. 2 df. P > 0_05). 
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The multivariate analysis perfonned usmg log ist ic regressIOn model adjusted for assumed rlS~; 

factors (season. Orlglll. se:..: and age) for trypanosome infecllon is presented in Table 7. Thl! 

o\crallmodel for the assumed risk factors IS stallstlca lly slgmficant (p < 0.05) for the occurrence 

of bo\ lI1e U)'panosomosls \\ IIh the exceptIOn of sex. Age IS only considerab le III tenllS of the 

presence or absence of ex posure to tsetse challenge since another s tatistical test proved Ihal th,:: 

difference was not slgillficam among age groups \\ Ith regard to trypanosome IIlfectlOll. The risk 

of trypanosomosis was lower in the dry season as compared to the weI season (OR -= 0. 13. 95% 

CI = 0.06 - 0.28) and the likelihood of cOlliracllng the disease \\ as Illore than 3 times higher In 

the newly IIltroduced cattle populat ion than the native animals. 

Table - . :-'lultl\'ariate logistic regression estimates for the mteracuon of risk factors In 

tr),panosome infect ion III the canle subpopulation of the selliement areas of Anger I. Anger II and 
Kenaf III ::W0506. 

Risk facto rs Odds RatiO SId Err. P 95°0 CI 

Season 0.13 005 0.000 0.06 - 0 28 

Onglll 3.36 1 23 0001 164 - 6 88 

Se, 1 17 0.39 0.649 0.59 - 2 27 

Agc 208 065 0.018 113-382 

.1 3 2. HaematologlCai FlIldmg 

In the present study the range of mean PC\ ' In the parasllaemlc and non-parasllaemlc anlllmis 

was 22'~/0 (10 ~ 3~0 .. 0) and 38°'0 (12 - 50°',). re:!lpcctlvcly The mean PC\' III non-Infected callie 

was 2-.23% (95°'0 C I 0= 26.77 ~".69~fO) while that of the Infected allimab \\as obscncd to bc 

20.22°0 (95°0 CI = 18.-5 21.68°0). There \\as a statistically signIficant difference m the le\e1 of 

anaemia bemeen the trypanosome mfected and non-Infected animals (t = 8.91. P < 0.001). 
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The mean PCV va lues for parasitaernic and non-paras it<lcmic ani mals In the late rainy season 

were 20.30°'0 (95°0 C I "" 18.87 - 2 1. 73%) and 25.76% (95°'0 C I = 24.33 25.95%) and the dry 

season values 19.75% (95%C I "" 18.32 - 2 1.1 8%) and 28.53°0 (95% CI "" 27.61 28.95%). 

respectively (Figures 5 and 6). There was a statistically slgni!icant difference in mean PCV 

values between the parasnaemic and non-parasltaemic groups In bOlh seasons (t = -7.31. 

P < 0.001). MajOrity of the parasitacmic and non-parasitaemic anima ls had mean PCV values of 

16 - 20 ~o and 26 - 30° 0 in both seasons. respec tively. The level of mean PCV value was found 

negative ly correlated with the trypanosome prcvalence (r = -0.35). 

The mean PCV values III d ifferent age categoncs were 29. 11% (95% CI = 28.50 - 29 . 72~·0) . 

26.3 1 (95% CI = 25 .86 - 26.76°0) and 26.68%(95% CI = 26.23 - 27.13%) for age groups of less 

than I year. I to ~ years and above 4 years old. respectively. lI owever. the difference was 110t 

statistically significant alllong the different age levels (F = 2.16, 2 df. P > 0.05). 
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Figure 5. The frequellc} distributiOn of mean PCV values in parasitaenllc and nOIl-paraSltaemlC 

ammals in Anger I. Anger 11 and Kenaf seulemcllts in late ralllY season III 2005 06. 
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5. DISCUSSION 

Secondary data and relevant infonnalion obtained from East Wo lt cga Zone Agriculture and Rural 

Development (ARO) and Food Security. Disaster Prevention and Preparedness (FSDPP) onices 

on the operation of the settlement programmes III 20030-l indicated Ihal it was an immense and 

urgent activity to establish many new settlement schemes in various d istricts to resettle the 

drought affected and landless famllng communi ties from OIhcr parts ofOromiya RegIon. 

Throue.h the implementation of the sett lement projects in Sassiga and Guto Wayu districts. 

among others Anger I. Anger II and Kenar centers arc the newly established selllcmcnt areas. 

Arter the fulfillment of some basic requirements and accollllllodations like shelters. food and 

water supplies, road networks and other household provisions many vo luntary people came to 

settle. In Anger I -71 fanlilles (5,197 people), in Anger II 703 families (5,243 people) and 1Il 

Kenar ~91 families (2.721 people) ahogether 1.965 families ( 13.16 1 peoplc) came to thc I1C\\ 

scttlement home from East and Wcst I lararghc Zoncs of Oromiya NatIOnal Reg10nai State. The 

nc\\ settlcments \\ere established III the low land agro-ecology of the districts wllh suOiclcnl 

annllal rainfall and \ liSt potential agricultuidlland in thc Anger-Didcssa catchment areas. 

The areas were previously under the admimstralion of the \\'ollega Agnculturai De,c!opmcnt 

EnterprISe that had been cngaged to produce mamiy food crops before its terllllllallon since tine 

last 8 years. As a result large-scale bush clearing was undenaken nearly over Its ent ire 

landhold1llg of about 74 "-Ill square \0 Anger I and Anger II and about 26 kill square III Kellar 

(East \\'ollega Zone Investment OOice. 1005). The fanner extcnSlve land de\'clopmcnt III the 

areas paved the way for the present settlement projects so that the IIC\\ settlers l'nJo~ed the 

opportunities to get easy access to their famlland wilhout any difficulties of bush c1eanng to 

prepare the land for crop production. During the establishmcnt of the new home places III the )"l:ar 

2003 /0-l, to rehabilitate the settlers and facilitate their agncultural activities a large number of 

work oxen were supplied. It was an immediate need to cultivate the land to produce food crops. 

To meet the need for traCllon power a massive purchase of oxen was pcrfonned from vaflOus 

(llstant areas IIlcluding those With less or no tsetse risk areas r"laJonty of the hOllS~holds m~rc 

supplied with an ox and a breeding goat and on average 2 hectares of land holdmg each. 
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Accordmg to the infonnation gathered from Zonal ARD and FSDPP offices. bo\ lil t: 

tr),panosomosis was the major imp'linnent to the catlle production in the settlement schemes soon 

after Its inception. Serious outbreaks were encountered in many of the sc ttlement areas where III 

Baqo settlcment in Sibu Sire and in Dldessa seulcmcnt in Dig:! di stncts the ent ire herds of oxen 

introduced wcre dcvastated . Out of a total of 1095 draught oxcn introduced III Anger I. Anger II 

and Kenaf settlement areas 366 died. of which 85°"0 of deaths were att ributed to bovine 

trypanosoJ11osis in two years period smce theLr establishment. 

Before the recently expanding new settlement schemes III Anger I, Anger II and Kenaf arcas. 

other preVIous ~ettlers are d\\clling 111 the vicmlties who arc keeplllg ll\'cstock on their faml 

Howe\·er. the trypanosomosis outbreaks among the ir slock arc not alanning. The previous bovine 

trypanosomosis pre\'alence surve) of the ~ational Tsetse and Trypanosomosis Investiga tion and 

Control Centre (NTTICe) IIldicated 29°'0 and 17.7% in Anger I III 2003 and early 2005. 

respectivel). SJlmlarly, 5 % and ~o'o prevalences were reponed in Anger II and Ke naf in early 

2005 . respectively. The higher prevalence recorded cspecially at Anger I clearl) confinlled tht: 

senous Impact of trypanosomosis posed to the I1C\\ I)' mtroduced herds of cattle in the early ye;Jr 

of the settkmcnt. 

Results of the l.juestlOnn:me SUf\ey conducted among 38 family heads of the communlt) 

members mti]catt'd that ~O 0'0 of the rt'spondl'nts werc new comers and not fanllhar to thc no\ l11e 

tJ),panosomosb ThIS fact made thc]r dhca.;,e managcment situation \\or .. e as the resuli of l:lllurl' 

to rccogmze the ill health In their ammals Consequently there was marked delay to repon the 

cnsls to the ammal health profeSSIOnals whIle the alllmais \\ ere succumbmg to the dlsca~c th:!t 

led to hea\')" losses. All the re spondents replied that they are engaged III 1111xed crop-livcstock 

fannmg system \~ here o.\en arc the maIO source of draught power to cultivate their land. All of 

the mtcr.·Lc\\ed fanners from the Didcssa senlel11elH area I!1variahly complamed of the seno-u ... 

attack of bOVine trypanol;o mosis and depletLon of farmlands thus inqUiring to shift to other 11\:\\ 

places. About 95°0 of the re sponses judged that bO\'Lne trypanosomosis ranks first as the major 

anImal health prob lem. 



Out of 38 fanners 36 mdlcated newl y introduced canle from highland areas are the major vlctnllS 

to the disease than the native animals. This complaint was in agreement \\ ith the prcsent 

paras ito logica l sUf\·ey resul\. Seventy nine percent (79 %) of respondents showed that can le arc 

the most affec ted \\ Illist 16 % believed canle <lJld goats are equally mfected and other 3~·0 replied 

donkeys arc 1110St sllscept lble. Eighty percent (80~0) of the respondents mdicated that early and 

late rainy months were peak periods for animal tI)'panosomosls outbreaks. ThiS was consistent 

with the present findmg of higher tI)'panosoll1c prevalence coinciding with the occurrence of high 

apparent densities of tsetse and other bltmg nics. 

Out of 38 respondenb .Q 00 revealed that they did not kllOw that tse tse nIcs transmit all ll11::11 

trypanosomos is while 58 % were well infonned of tsetse being the vector for the disease. Their 

knowledge of tsetse and the disease they carry came to existence among the conunullIty very 

recently through tllllC. The Improvement 111 the awareness of the fanners I~ the necessaf) 

precondition for the community to actively panicipate and launch a sustamable tsetse and 

tI)'panOS0I110SIS control programmes that could overcome the menace confronted III the 111:,\\"1) 

established sett lement schemes. Full and active panlcipatlon of the com mum 1) should be 

employed to resohe the tsetse and tI)'panosomosis problems (Tikubel. 1993). 

MajOrity of the respondents indIcated chemotherapy to be the only control means and the 

common treatment places are the public \'ctennary health centers. Yet man) of the cattle 0\\ ner~ 

have adopted the pracllces of seiling out their work oxen after c\'C~ crop ;::.eason \\ hen the) atl~!rn 

optimum II\-e body weight. ThiS pmctlce has gamed the confidence of the farmers III that bcsldc~ 

generatll1g addllional IIlcome to each falmly: 11 IS beconllng a gooJ means of owrcollllllg the 

direct and Induect los~cs from chromc attack of bo\ me tf)panOS0I110SIS. Thl!S excrcl!Sc 1!S qUIckly 

expandmg among the communllY members and after nCr) 10 - 12 months they replace their 

work oxen by n('\\ younger ones. :,\,inty two percent (9~ ~'o) of the \ lews obtallled stated that the 

trend of bovlllc trypanosomosis is gcncmlly dccreaslIlg III their localities. ThiS phenoJl1~non IS 111 

agreement with paras lie and vector sUf\'ey result of the present study as compared \\lIh the 

pre\'Jous re:.uit recorded by A'TIICC (Annex 5). 
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Fony five percell! (45%) of the responden ts indicated on average 3 round trealillents arc offered 

per 31l11lla l per year and no e\'idcnce of drug failure was suggested as 78 o~o of responses were ill 

favour of good recovery after treatmcnt. On the other hand judicioll s usc of tl)'panoc lcial drugs 

was not strictly followed as instances witnessed by our obse rvation. Farll1t'r~ wcre supp lied wllh 

the drues from local animal health \\orkers to do th e treallnentllt hOll1c while they were ignorant 

of handling the drug as seen in KenaI' arca. This abuse of drugs cou ld undoubtedly lead to OJ 

serious consequence of overwhclmmg appearance of dnlg re sistant populatIOn of uypano'lolll'C 

strains (Afewerk et nl .. 1000). 

Season based surveys were undenaken to assess tsetse apparent density. disrnbulion and :'PCC IC S 

prc\'alling as well as other bllmg flies to the genera Ic\'el s in the study areas. Mono-pyramidal 

traps were employed to trap the target fly. NGU traps arc emCH~nt for savannah species (Leak el 

af., 1987). However, in the study conducted in Abbay basin area of nonhwest Ethiopia 

monoconical traps \\ere the best III sampling Glossina 111. slIbmorsiulIIs over NGU and bicomc;.11 

traps (Shimel is, 200·t). l\lonocolllcal was also very efrici"nl 10 sample G. III. suhmorsllOllis and 

G. tochinoides in the survey conducted In Limu Shay area and Dldcssa district III Uppt'r Dldcs'i<l 

valley (Feyisa. 200·.q, 

Durmg the survey period G. /1/, .\//hmorsitalls and G. fnchinoides were the only two specIes of 

t:.ctse detected In the study ilrCas. ThiS result agrees \\ IIh the carht;;r repon l)I' Lmgndge 1197 6 I. 

lie reported that the Abbay mer syslem that include, the Dldessa, Anger. Dabana and f)abll~ 

rivers are mfested wllh G. III IIgandt!l1Sis which IS now known to be G m .slIhmorsil(lm and G 

tachilloidcs that occurs along most of the rivers in Abbll) rt\ er system. 

Ford ef al., (1976) reported Ihal 5.902 km squarc of the mer baslIl of the Anger, O,des"" and 

\Vama valleys \\ere mfested by C /11, suhmorsitOIlS Gild G. wchilloides, The G III slIhmorsllcms 

has a more wide spread habllal than G. tachinoides ami G. pollidipes. It I:' alsu an effiCient H'ctor 

of pathogelllc trypanosomcs 10 ciOIllCSIIC livestock 

The G. III. sllbmorsiulIls was only caught in the VICl!lIty of Anger 1\ settlement area at Ihe edg.c of 

bush land III the grazlIlg arca dUring the late rainy seasoll. Throughout the suney penod only 

three G. m. slIbmorsirGIIS flies were sampled, which was, obVIOus ly influenced by the scarcity of 
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Its suitable habitat in the survey areas. This appeared the result of extensive bush clearing and 

expansion of culti vated land pushing the fly front to the extreme margins to the large tsetse bdt 

areas in Ihe adjoining Benshangul GUJ11UZ Region. 

The G. f(1chhlOides spec ies have relatively high abundance and wider d istribution along the 

wooded river borders and th ickest. This findmg agrees with the previous r~ports where dense 

peri-domest ic population of these species have been described from many locali ties m West 

Africa, Central and pans of East Africa. The reason for the resilience of the palpaJts group III the 

presence of man is based on their adaptation to changes from feeding on the huge species of \\i ld 

antlnals to the less obvious components of the wild fauna. such as reptil es as well as \0 man and 

IllS domestic animals. 

The species are able to adapt to man-made habitats and Ihus. despite more people and changed 

habitats and hosts. the flies survive and thrive. These species arc not as effectl\e vectors of 

animal trypanosomosls as are species of the morsilans group. I-/o\\ever, the IInpiLcatlons for the 

pt'rslstence of the disease in sllch circumstances are obvIOUS (Jordan. 1986). 

In the present work the result of entomological survey rcvealed that tsetse apparent denslly 

(fly trap day) was 040 In the late nliny SC<lson whlie III dry season il was 0.33. For other hJllllg 

nlC:s the sc:asonal apparent densltlcs \\ere 2.18 and 0.3-1 for taballJd group and 76.0 and 6:!9 for 

the mLiseid fly In lat\;.' ramy season and dry season. respectIvely . According 10 Langndgc (19-'6) 

some 10 kill a\\ ay from KenaI' senlelllelll to Ihe nonh mAnger GutlO a mean appan.:nt dell!)lt)" of 

150 for G 1rI. slIbmorsitans was recorded With concentrat ions m certam loca\tllt!s of up to SO~. 

Another study in Abbay basin area of northwest Ethiopia showed apparent densllJes of 1.08 and 

0.68 for tsetsc. 6.0 and 91.0 for muscids and 0.43 and 7.0 for tabanid fly group wen: recorded III 

late rainy season and dry season respeclivcJy (SllIJl1l'\t s. 200-1). A study III southwest EthiOpia 

mdlcated Ihat apparent dens JIles of 1.3-1 III tsetsc controlled Lumu Shay and 3.56 m b~ISC 

mfcstcd Didessa distnct in upper Dldessa \alley (FaYlsa. 100-l). 

The apparent densillcs for G. pa/lidipes were 2.4 and 0.6 III wet and dry seasons; lor G (1Iw.:ipIIS 

0.10 and 0.06 m wet and dry seasons were reported III southern rift \·alley of Etluopla (~hangl. 

1999). Similarly the mean fly catches of G. pal/idipes was 1.42 and for G. !uscipes 0.29 in Gh Ibe 
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valley (Leak el 01., 1993). Infestation with G. m. submorsilalls and C . racltilloides was reponed In 

Anger Gutin, D]dessa Slale fann and O!hcr loca li ties (TCS, 1983). The finding of the prcsenn 

study w](h regard (Q the pre\'a]llllg tsetse species m the settlement areas III the Abbay DidessH 

dramage system is completely III agreement \\ ]th the :suryey reports of earlier \\ orkers ]n the area. 

ilowcver, when it comes to apparent density of tsetse fl y. abso lutely an mterestmg sh ift was 

observed when comparing the presen t resul t of an overall apparent density of 0.36 (fly/trap day) 

with the earlier 150 mean apparent density reported in Ange r GUlin III the adjacent area 

(Langridge, 1976). Obviously the previous apparent density recorded could not be expected 

under the present condllion of complele change existlllg III tsetSe natural hab]t.\! III the same area. 

The same pattern of change in vegelation type and fauna is very evident in the presen l study area:) 

of Anger I. Anger II and Kena f settlements that alTected the present tsetse apparent denSity 

pan]cularly of the mOfS]tans group. The expansIOn of cult i\'atcd land and fast gro\\ th In human 

population appeared to haw played a great role lO reduce Ihe tsetse apparent density cntlcally 111 

the lllterior and Immedl3te penphenes of the study area!!. 

The entomological sur.-c) showed that the apparent denSIties of dlfTerent Illes across both 

seasons vaned Significantly among the 3 settlemcnt areas. It was 0.05, 0.32 and 0.78 for tscbe (p 

< 0.001) ror Anger I. Anger II and Kenaf settlements thc cumulatJ\'c dcn~i1y being 0.36 For 

tabanid group 0.93, 2,85,0.23 (p < 0.05) and for l1lusc]d fly ·n 60.60.25 and 16.25 (p < 0,05) 

relall\"e densilles were recorded m Anger I. Anger II and Kenaf areas In thclr correspondmg 

order. The o\erall apparent dellsltles of 1.26 and -II 15 \\ ere recorded for tabamd:-. and ll1u:-'Cld 

fly. respectively. 

The tsetse apparent densit ies recorded in Anger I and Kellaf areas In the present study \\ere less 

than the prcvious result reported by i'\TTICC (1005) for the areas where It was 1.6 for .-\nger [ 

and 1.0 fo r Anger I\. The likely suggestIOn for the apparent reductIOn ob~erwd IS the relal]\ '" 

expansIOn of cuJtI\ated land m Anger I rcduclllg thc tsetse habitat areas as compared to Kellar 

area \\here extenSI\'e stnp of nvcnne forests harbounng tsetse are eXlSIlilg. Another poss]ble 

58 



rcason cou ld be. s ince May 2005 insecti cide impregnated targets \\ ere placed m both areas 

although the operation was lIot consistent and the matena ls were damaged by theft. 

Pcnaming to the seasonal (.~o ll cction or nics, the apparent densities of 0.40 and 0.33 (p > 0.05) for 

tsetse. 2.18 and 0.34 (p < 0.05) for tab,mids and 76.0 and 6.29 (1' < 0.05) for muscid fly were 

recorded during late ramy season and dry season, respectively. The sca~onal tsetse apparent 

density for the wet season was higher than the dry season co llection though It was not statistically 

significant. In the prc~ent rinding Ihe apparent density of tsetse populatIOn appeared to be 

affected by destruction of its su itable habitat in the study areas of Anger I. Anger II and Kenaf by 

expansion of crop fa ntllllg and human sett lements. 

Generally the apparent densities recorded in late ralllY season for different nies were higher as 

compared to the dry season in the present survey. Similar results were reponed 111 previous works 

(Leak el al. 1987: Msangl. 1999 and Terzu. 2004). This could be explamed by an absolute 

lllcrease III the number of nics . It happens due to favorable environment such a~ enough moislllrc. 

\cgctauon growth and SUitable habitat. The sprcad of nics from the ri\'er~lde " and thickets where 

they usually inhabit during the dry season to more open areas durmg the ralllS Illcreases relative 

dl'llsity in open areas (Bnghtwcl1l!l al .. 1987). 

~~\enhcJess. in the present study the narro\\ difference obse rved III betse ny catches between 

Ihe two seasons could be expla ined further by thc fact that because of hea\'y \egetatlon clearing. 

the tsetse could not spread out much 1111.0 the marc opel1 areas of farll1l~lIld dUring the weI seasOIl. 

The other way round also appeared to work where the eXlstlllg tsetse populallon retreats IO the 

rt\ersidc strip of forests and thickets that Yielded high mean catches dunng the dry season. This 

m<..tance \\ as especially obscf\ cd at Angcr mcr bridge about 10 kill III the penpht'ral lone rrom 

the study areas. In that speCific localny \\ IIh the fc\\ traps deployed along the hea\) thickets of 

the rtver bank about 8 and 19 mean apparent densities were recO\ ered for tsetse dUring the late 

rainy season and dry season. respectively. 

t\" mentioned III the foregomg diSCUSSion. the higher density recorded for dT) season was 

because tsetse moved back to the wooded I iver borders in the dry season. The other reason could 
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be;' enllghtcned by the fact that the Callie rOlltcs COil verge at the major bndgc of f\nger mer and at 

Ihe samc tllH(' 11 IS themalll watenng pomt for the catt le and human users. This Situation has a 

great beanng on the epidenllology of the disease consti tutmg a great potential risk for the 

selllemE'nt areas of !\nger I, Anger II and Kenar. Animals COllllllg frolll or crossing the 

moderately IIlfested localities on their way to the major market center at Ukc arc Important 

sources of infected animals. Similar circumstances were explall1ed by Radostlts Cl a/, 1994 

In the present study season based surye) of fly distribution in differe;'nt \cgetatlon types shO\\t"d 

that the tsetse apparent densities recorded for bush land and riverine forest zones \\e re high as 

compared to the culu\,ated land and savannah type arc-a where no mean catches \\ere obtained In 

late rainy season. In the dl)' season suryey, in the ri\"enne forest area high apparent density wa" 

recorded whereas JJ1 the rest of \cgetatlon typ~s no mean catch of tsetse at all. Yet the dlfferencc~ 

III apparcnt denSities among \egetatlon types \H're nOt statistically s1glllfic3m for all fly kind (p > 

005). 

ThiS could be explamed by the fact that the tsetse apparent density was generally 10\\ 10 thl' 

present study areas , For the fCSt bltmg fllcs of taballld and muscld groups. ahhough sIglllfic3m 

difference was recorded between Ihe twO seasons III mean calches. the apparent densltll~~ 

obtamed for \·cgetatlon lypes did not rC\t~al :>olgJlJficant difference Sunliar rc~uhs for different 

,·egetatlOn types wcre reponed III .. \bbay b3SIIl an.'a of northwest EthIOpia (Shl1l1chs. 20QJ). 

During thc study penod, for the tsetse fllcs collected the sc, ralio and average;' agl! wcrc assessed. 

Higher number of females was recorded and Similar resuhs reported b} other \\orkers 

(;>.tohamcd-Ahmed and Dalrrl. 19~r'. :-'15an£l. 1999) III Somaha and Southem Ethiopia 

respectively. Leak ( 1999) reported that In unbiased sample female would compme 7{) 80°'0 of 

the mean population. The \\lI1g fray method analYS IS was used to cstllnate the average age of the 

male population sampled. The result r('\ealed that re-Iamely high propomon of adult flu:!> \\J. .... 

recorded dunng the late rainy season. ThiS rc"ult IS consistelll \\ nh the findmg reponed 1I1 Abb'l) 

basm area ofnonhwcst Ethiopia (Shimcils, 200-l) . 

In the newly eSlablished selt lcment areas of Anger I. Angcr II and Kellaf a crO$s·srCllona[ 

parasitological surveys were conducted In two seasons to dClennlne the pre\·alencc or bonne 
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trypanosomas is and associating ri sk factors. The correspondl1lg preva lence obta ined fo r each area 

111 the present find ing was low the dominant pathogenic trypanosome species bemg T. cOllgolellsl' 

followed by T. l'iWlX as compared with the prev ious prevalence reported for the areas. The 

Nationa l Tse tse and Trypanosomosis Investi gation and Contro l Centre ( I n ·lCc. 2005) fic-Id 

repOrl recorded high preva lence of29.2% (95% C1 = 2 1.4 39.70
;)) m 2003 and 17.7%(95% CI :-: 

11.5 - 27.3%) in early 2005 at Anger I se.tt lement. Similarly Ih,,· kas\ rate of 4.2% (95% ( I = 2. 1 

8.1%) was reported in carly 2005 at Kenaf area. 

The decline observed in prevalence corrcla led wit h the low tse tse re lati ve densi ty registered at 

Anger 1 settlemcnt. which was 0.05 (95% ( I = 0.01 - 0.09) in the present study as compared wtlh 

the previous density of 1.6 reporled for the same area. On the other hand in the present findmg 

relatively the high prevalencc of bovine trypanosomosis recorded at Kenaf settlement area 

corresponded to the high tSetse apparent dens ity observed in the sanK' area. 

Generally the present drop in trypanosome infection rate among the callie population in Anger I. 

Anger II and Kenaf areas dm:ctly related to the drop in tset se apparent density obs('rvcd 111 each 

area. TillS phenomenon could be the result of adverse effects occurrmg to tsetse. The expan~lOn 

of cuhivated land that pushed away the tsetse front to the e'(trem(' margms as the result of bush 

dearing IS the major factor that could be Cited. Awareness of the community to control the 

(Ilseasc has becn raised lip notably and reduction of the maSSI\·c purchase ofcanlc from tsetse· Icc 

areas, as it llsed to be in the early days of scnlel11cnl. have contributed to the low prc\alence 

recorded III the present study. 

The intensive use of trypanocidal drugs as curative and pr(,\Clltlw doses has suppressed the 

disease prevalence in the areas. Other plio\ c011lrol 1I1tcnen!1ons like mass application of 

msecticides to live animals (pour·oll) and the use of insectlclde'llnpregnated targets to suppn!s:!> 

the populallon of ll1sect vectors \\ere allempted III ~·I ay and June 2005 . The programme \\as 

commenced by Oromiya Region Agriculture and Rural Dcn:lopment Bureau (ARDB) thai IS 

supposed to have additional effect for the drop observed in disease prevalence and tsetse apparent 

dens ilY. However. the process was not cons istent as the second rOllnd operation was delayed ulltll 

February 2006. Yet the link that exists wi th the neighboring great tsetse belt area in Ihe 
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Hensbangul Gumuz Region and tsetse·infested thickets and strip or forests along many rivers und 

st reams that pass th ro ugh the areas const illlle a great potential ri sk. 

rhe relatIOnship observed between disease prr.:va icil ce and tsetse apparent densities was in 

agreement with some estab li shed facls. The density of tsetse ny population in the area and the' 

level of their contact with the host will determine the level of infection that will occur. This is 

fun her intluenced by the vectorial t'apac it y of the fl y tlnd :wail nbili ty of its preferred host, which 

IS not necessarily domestic li vestock (Radostits el 0/ .. I 994). 

The seasonal occurrence of the disease \\ as also higher dUring the late rainy season than the dl)' 

season period. The prevalence of trypanosome infection coincided \\ IIh the relatively higher 

\ ector popUlation recorded regardless of the narrow mean catch reg istered for tsetse fly bel\\ cen 

the seasons. The result agrees with that reported in Kenya (Tarllllo-Nesbitt el 0/., 1999). 

The most prevalenl trypanosome specIes in tsetse-infested areas of EthiOPia are T collgo/ellst! 

~md T. \'iwu-. Rowlands e/ a/., (1993) repofted a prevalence rate of 37 0'0 for T. congo/elISe Ul 

sOllthwest EthiopIa. Abcbe and Jobre ( 1996) reponed an Illfect ion rat~ of 58.5 % for T. 

cOl/go/ense and 31.2 % for T. vimx III southwest Ethiopia which agrees with Ihe present result . A 

prcvalence of 6.1 0;/0 was recorded for T. \'i\'oX m tsetse free dIstricts bordermg Lake Tana III 

nonhwesl EthiopIa (Alekaw.1004). 

DIfferent workers (Muturi. 1999; Afewerk ef a/., 2000; Tewclde el af .. ::!OO-+) reported the dls~asc 

prevalences of 17.5 %.17.2 %. and 21.3 ~% III cattle populatIOns III southern fin valley, ~letekr.:l 

district and upper Didessa valley oftselse-infested areas. respectIvely. An o\'erall prevalence of 

17.8 % was recorded in Limu shay area and Didessa district III sOllthwes t EthiopIa (FeYlsa, 2004). 

In all repons the dommalll species wert' T congo/elISe followed by T. \'imx . 

Cauk recently illiroduced to the sett lement areas especwlly from the hIgh land IOIH:S \\erc mo rc 

prone to the trypanosome infection. Sudden IIltroduction of sllsceptlble popUlation from tsetse 

free or 10\\ ri sk illcas rcsuhcc in seriolls outbrc~,ks of bovlIle Iryp,Ulnsomosls as ohse rved In Iht." 

present st udy . This result agrees with the following epIdemiological circumstances. Largely the 
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level of interaction bctween tsetse and cattle determincs the epidemiology of bovine 

trypanosolllosis and its impact on callie production. The disease has an epidelllic character wllb 

Slglllficant impacts on production In areas where callIe have been imroduced rccently or along the 

Interface bet\\een the tsetse·infested game areas and tsetsc·free cultivated areas. BOVine 

trypanosomosls has an endemic character With lillIe impact on production, in arcas where tsel se 

mainly feed on callIe and \\ here the invasion of tset se IS 10\\. 

Herds of trypanosuscepl1blc II\'cstock can be devastated by sudden exposure to high levels of 

trypanosomosls risk. Options for the control of bovine trypanosol11osis will vary according to the 

epidemiological circumstances. In particular. the control of tsetse with insecllclde-treated catt le 

will only be effective when a large proportion of feeds arc taken from cattle over a large area and 

when the invasion of tsetse can be reduced suffiCiently (Van den Bossche. 2001). The risk of 

trypanosomos ls also has an InOuence on where people deCide to Iivc. the way they manage their 

Il\-estock and the number of animals that they keep (FAO. 2000). 

ThiS fact IS 111 favour of the present findmg that the famlcrs ha\'e developed the prawce:::. of 

sell ing out their work oxen for another fUllctlOn after onc crop season to replace by new ones to 

cope w1Ih the threat of bovine Irypanosomosis. ThiS \\ as ad\'ancement in the local knov,..Jedgc of 

the settlers towards managing the disease risk . On (he other hand the settlers prefer (0 keep cattle 

on their fann especlaliy the draughl o,en. \\ hlch an: the mam source of lraCilon PO\\ er. They 

understood nlso that callie are more re.slstant to trypanosomoSlS, which \\a ... mdlcated by 

response.:; to questionnaire sun cy. 
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According 10 the complaint from Ihe fanners interviewed. wo rk oxen arc more affected by 

trypanosomas is than cows arc. Nevertheless. in the prescnt find ing the trypanosome infecl H)!l 

rates ,"'re 9. I ~o (95% C I = 6 12°'0) III males and 8.4% (9 5% C I = 4 12% ) in the female 

counterpart. Slight ly more prc\alence was recorded in male animals than in female but the 

dI fferen ce was not stati stically sig1l1fieant (p > 0 .05) . Olher researchers reponed similar resul ts 

where sex o f the animal made no signilicant difference wilh regard to trypanosome 1I1 fec tion rate 

(Muluri, 1999 and Tewelde. 2001 ) in North Orno Zone and upper Didessa va lley of southw(!sl 

Ethiopia. respective ly. Even in trypanotolcrant West Afri can zebu callie li ke N 'Dama an d Baouic 

due to varialion with individual all1mal within Ihat breed it can be o vercome by hea vy t:.etse 

cha llenge. malnutrition or o ther stress factors (Radosti ts ct al .• 1994). 

In the present study the occurrence of the disease III differelll age categori es was assessed . In tlu: 

calf group the preva lence was nil which happened to be as the result of low exposu re 10 the 

vector cha ll enge. Converse ly in the older age groups of animals the preva lence o f try panosome 

lllfCCIIOn \\ as higher due 10 the roUtlilC contact eX I!lling w il h the tse tse Oy 111 the field. The 

prevalence of 10°o was recorded 111 the older alll mais (> -l yea rs o ld) \\ h il st m the. younger agl! 

group ( I - 4 years o ld) 8% was obtained. lI owe ver. the diffcrence was nO! statistica lly significant 

between the age groups (p > 0.05) which 1'; in agreement \\Ith the result reported In Ilortlm.,:sl 

Ethiopia (ShIIllC lls . 2004). 

The Illuitl\'ariate ana lYSIS using the lOgIstiC reg rl!ssion model fitted to (he assumed fisk faclo r .... 

sigl11lied season. origm and age wit h Ihe except ion of sex to be the fISk factors for the 

ll)panosome infecllon III the call ie population of the senlclllcnt areas. Season was found to he a 

ri sk factor fo r high preva lence of trypanosome in fection and increase In Oy populallon reconj,'!d . 

The risk of cont raction Irypanosome 1I1fectlon was 10\\ er in the dl) season as compared 10 Ihe 1.a1L' 

ra l ll) season when the tsetse cha llenge IS l11gh (O R = 0.13. 95°'0 C I = 0.06 - 0.18). ThIS n.'~1I11 

agrees \\ lth the finding reporled 111 "":orth Gmo Zone (!\ lUI'Ufi. 1999). 
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Ongm or the animal \\as mdicaled to be the importan t risk factor for the occurrence of bo\ me 

Irypanosomosis III tile present study. The output of the mteractlOn analysIs sho\\cd that the risk of 

acquiring the disease was morc than 3 times higher (OR '"' 3.36. 9S1~(I C I '"' 1.64 6.88) in the 

nc\dy introduced catt le than It was in the nativc alllmais. On the olher hand sex "as 1l00 lhe rbk 

factor for trypanosome mfectloll whereas age was mdlcated lO be. 1I0\\cver. the age faclor 

appears hold true 111 relation to the le\"el of exposure to tsetse cha ll engc. As obserwd in the 

present study the younger ca l\'(:,s are usually mamtamed in the fannstead and do not go far for 

grazing and watering which minimizes the chance of exposure to tsetse Oy. But the older agt' 

groups were more exposed to the tsetse risk in the field al grazing and watering places. Also (or 

the draught oxen the likelihood of contact with tsetse fly is high while travelling long distances to 

the working field. 

This IS supported by other simi lar previous reports. Suckling calves would not get out \\ lilt tht!lr 

Illothers but graze at homestead until \\cancd off (Rowlands el af .. 1995 ). Young 31llmals are also 

naturally protected to some extent by male mal antibodies. A number of other workers haw 

reported that calves of less than one year old are morc resistant than adults to the effects of 

Irypanosomosls (Flcnnes. 1970 and Murray e l al .. 19S.2J. 

In the present findmg all trypanosome mfected cattle had mean PCV \aluc,> less than 26 00 \\hJ<:h 

\\as 20.22 % (95 0(1 C I = 18.75 21.68 (1 '(1) across both seasons. The mean PC\ ' value recorded 11\ 

non-parasilaemic anul1als \ ... as 27.23 % (95 % C I = 26.77 -17.69 % ) for both seasons. Cal1.le 

wllh mean PCV \'alue~ less Ihan 26°'(1 were considered anaemic (Rowlands el (If .. 2000,. which '" 

!i~ud to be the principal sign of tf) panOS0Il10SIS. In the present study If') panosome II1fection and 

mean PC\' values registered \\ ere ncgaln cI~ correlated. ThiS IS 111 agreement \\ nh the result 

reported by Rowlands el al. (2001) at Ghlbe \'alle~ 111 southwest [lhlOpla. A!i the proponlOn of 

samples detected parasllaemic II1creased PCV values decreased. In the present findlllg the mecln 

PCV va lues for parasllaemic catt le were considerably low during both late ramy and df)' seasons. 

On the olher hand the mean PCV values recorded for the non-paraSlltlCnllC animals \\ere 

slglllficanily high. ThiS shows that trypanosome Infection has ad\'(~rse effect on the mean PC\ ' 

\'alues of Ih·~ afTe..:tl'd (ank 
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Thc S;UllC trcnds of mean PCV va lucs were reported for tbe trypanosome-infcctcd and non­

infccted callie by other rcsearches, Muturi (1999) obtaincd the mean PCV values of 16.7 % and 

28.0 % in North 0010 Zone; Alckaw (200~) in districts bordering lake Tmla in northwest Ethiop ia 

reported 21.60 % and 25.40 % and Feyisa (2004) recorded 21.65 % and 25.54 % in southwest 

Ethiopia for the parasitaemlc and llon-parasllaellllc cattle. respectively. 

The appearance of trypanosome negative animals with mean PCV values of less than 26 % may 

be due to inadequacy of detection mcthod used (Murray el al .. 1977) or delayed recovery of 

anaemic situation after recent trealment with trypanoc idal drugs or may be due to compound 

effects of poor nutrition and haematophagous helmmth infection such as haemonchosis and 

bunostomosis (Afewerk. 2000). However. pev \alues can be affectcd by lllany factors other than 

trypanosolllos is. These factors arc likely to affect both trypanosomosis POSltlvC and negative 

animals (Van den Bosschc and Rowlands. 2001). 
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6. CONCLl'SION AND RECO;\D IENDATIONS 

The smd) conducted on the epldcnuology of bO\lne trypanosomosis 111 the newly eSlabh"h·ed 

settlements of Anger I, Anger II and Kenaf areas. East \\'ollcga Zone. Oroll1lya Region. \\'('stem 

Ethiopia. ga\"e some \'ital lOfonnation on the current Situation of the disease IJl the areas. Based 

on the stud} flndmgs the follo\\ mg conclusIOn and recommendations are dra\\ n. Regardless of HS 

dynamic e>..tent bovine trypanosomosis IS the major constraint to cattle produclton In the ne\\ Iy 

estabhshed senlements of Anger I. Anger II and Kenaf areas. Introduction of susceptible canle 

population to the tsetse-mfested settlemem areas would result In hea\) losses \\hleh are 

e,acerbated by \ mue of ammals coming from LSetse free localities to moderate tsetse challenge 

areas prinCIpally during the wet season of the year when the apparent densities of the \ector 

populatIOns are high. Different epidemiological circumstances appeared to e'-lst III the areas that 

shall nmllltam the contact between tsetse and the canle popuJauon Intenorly bet.;c-mfestcd 

\\ooded borders of many n\'t~rs and streams as well as scrap of forest at the edge of settlemems to 

\\hich G we/HI/oides appear well adapted would SU'itam their constant mteractlons. On the other 

hand moderately mfested peripheries to \\hlch C. III .wbmorsiwfls receded that haH' a lmk \\ IIh 

the major tsetse belt conslllute a potential fisk to the areas. Funhennore Ihe frequent mO\emel1l 

of animals commg from or crossmg the tsetse-mfested areas to the major market outlet III Cke. 

Kenaf prefecture IS the major source of Infected antmals. The vast pOlenuul land m Ihe seulcmt:nt 

areas would only be exploned If the problem of anllnal Irypanosoll1osis IS resolved LInder the 

present crop·ll\cs.tock fannlllg system. RaiSing the awarene~s of the conunullllY of anll11al 

trypanosomo:,ls and itS \ector Ily would contrlbutc much to\\ ards a thrmng control of the dl~~d:'~' 

111 the settlement schemes Therefore. cOl11mun1lY based mlegraled control opuon should be 

promOled \\ IIh strong sur\"eiliance and monnormg aClI\uics. 
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8. ANNEXES 

Annex 1. Slniclured questIOnnaire to mtcrvie\\ mdi\ Idual ranner~. 

A. Genera l information 

Date .................... . 

, Dlstrict.. ................ . 

3 Sett lement area (\'lIlage) 

4. Name of the farmer 

B. Histo ry of se ttl elllent 

I. \\'hen did you sett le In thiS area? .. 

, Where did you come from'"' ... . ........... . . 

3 Why did you lea\'c your prenous home place? 

a) Draught b) Lack of farmland c) Disease epldemlc~ d) C1\'l1 conflict e) Forced to come 

t) Other (specify) 

C. Li\'estock man agement 

Did you kecp l1\'c!-tock 111 your pre\ ious place? a) y~s b):\o 

, If yes 10 (QI). which aminal did you use to keep" al Cank b) Sheep c) Goal:- d) Equine 

e) Poultry f) All 

3 Did you bnng your pre\'IOUS al1l1nals here? a) Yes b) ;\'0 c) Olher (specify) 

~ If yes to (Q3). how man) are they? a) Cattle ... b)Sheep ..... c) Goats .. d) Equ1I1c ..... 

e) Chicken. 

5. Old you Introduce addlllonal un lll1ab to your herd or flock since your arn\ul? a) yes b) no 

6. 110\\ many anllnals do you pm'atel) own altogether no\\ .) 

a) Cattle ....... b) Sheep .... c) Goats ........ d) Equine ... . e) Chicken 

7 How do you manage your al1lmals? a) Free grazmg b) Stall feedmg c) Tether 

8. I r callIe are allowed to free grazing. are they III large herd or small group? a) In largc herd 

b) In :!Ill1ull grol.:p 

9 Where do catlle graze? a) m savannah grassland b) ncar the wdd game re::;ene area.., c) In the 
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bush d) vallcy bOllom (rivcr vallcys) c) valley top 

10. lIow long is thc grallllg area from catt le barn? a) 3 kill b) 3-5 kill e) more than 5 kill 

II. lIow long is the \\ [!Ienng poin t? a) 3 km b) 3-5 km c} more than 5 kill 

O. Livestock disease occ urrence 

J. Whal arc the mOSI common diseases affeeting cattle? LIst III dccreasmg order of 1Il1portance by 

their local name. a) ..... . b) ............ c) .. d) .............. c) .......... 1) ............ . 

2. Docs bovine tl)'panosomosis occu r in Ihis area? a) yes b) no c) I do 110t know d) Other (specify) 

3. Ho\\ do you call by local name? ................ . 

? 4. \\'hal is the rank of the d isease among olhers ........................... . .................... 

5. Is trypanosolllosis a deadly cilscase in your area? a) Yes b) No c) Other 

6. \\"lIeh animals docs IJ),panosomos is affect most? a) Callie b) Shcep c) Goals d) Equine 

7. How many animals have YOll lost from trypanosomosls since YOll start lInng III tillS area? 

a) Cattle .................................................. . 

b) Sheep ........... . 

c) Goats ... . 

d) Equine .. 

8. Do you know the ('11111('al signs of bonne Irypanosomosis? 

9. In which season or month do caule get Irypanosomosl~ mos!'} a) WeI season b) Dry season 

c) all the lime 

10. Do yOll know I hall~etse flIes Iransmllihe disease? a) Ye~ b):-\o c) Other (speCIfy) 

II. In which season or 1110nlh are they mOSt abundant? A) \\et season b) Dr;. season c) Year 

round 

12. In which pl::Jce arc they most abundant? a) In canle grazmg areas b) game resen-e areas 

b) a long the f]\-er \alleys d) sa\'annah areas c) bush land f) cultl\ated land 

13. Which \\ lid ammals are most commonly found 111 your area') a) Bu ffaloes b) wan hogs 

c) bush backs d) antelopes e) clands f) other arboreal anllllais 

14. Willch age group of cattle IS most affected? a) Less than I year b) \-4 c) more than 4 year old 

15. WhIch category of callie arc most affected by trypanosomosls? a) :'JC\\ Iy mtroduccd anlln~l\s 

b) Anllnals natl\e to the ;Ut;a C) all category a,e equall) illh.:deJ 
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I{l. \\'hlch sex IS most affected') a) Cows b) draught oxen c) young bulls d) hClfcrs 

1- 110\\ many cattle (lied from trypanosomosl s In your village? 

I~ Ho\\ is Ihe incidence ofbo\lne trypanosomosls In your \llIage'l a) Increasmg b) DecreaslIlg 

c) Rare ly occur d) I cannot judge. 

19) Ho\\ do you control bonne trypanosomosls? a) ~ Iodem Ireallncnt b) TradlllOnaltreatmcnt 

c) Sufficient feed d) Re~llIlg draught oxen from workmg condition 

~O. Where is the common treatment place'? a) Vet. Clime (public. private ) 

b) At home (self experience) c) Other specd') 

21 Do cattle reco\-er after Irealmcnt from trypanosomosls') a) Yes b) :-':0 

1" Did you treat your anllllaiiaSI year? 

23. Iflhe answer IS yes to Q11, what is the frequency of treatment? a) Fortlllghliy b) ~Iomhl~ 

c) Quarterly d) E\-eI;, 6 momh e) annually f) other option 

~.$ \\'hlch u),panosomosls con trol method do you know? a) use of trypanocidal drug~ b)lSetse 

trapplllg c) pour-on applicallon d) other means (sp(,clr~ J 

:!S Are you fan1lliar to the disease 111 you r pre\-Ious home place'? a) yes b) no c) I do not kno\\ 

E. Socio-cco nomic data 

\\'hat IS the main source of your Income" a) il\'estock bl crop production cl other (,peclfy) 

, \\'hat the l111portance of keeping !tn'stock" a) milk production b) meal production I.:) ,ource of 

draught power d) paymg dowI;,' el manure producllon f) religlOlIs ritual g) other u ... e 

3 Whalls the livestock populatIOn In your nllage'? al oxen bJ CO\\.... C helrC'r 

d) young bulls. e) calws .f) sheep g) goalS h) equine , . 1) chil.:ken 

..1 \\'hat IS the daily nlllk ~ Idd of a lact3tl1lg cow In IIte(l 

" \\'hat IS the draught ox work output 111 hours per day 

6. \\ 'hat IS the problem with the breedmg cows? a) abortlOn'J bl delay In age at fiN cahmg 

c) long cahlllg I11ter .. al dl other (speCify) 

Thank you~ 

~ame of Interdewer 

Signature . 

Date 
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Annex 2. PIc tures ormatcrial , study animal and parasite. 

Plate I. A mono-pyranlldal trap fixed in site to capture the V\!C lor fly. 
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Plate 2. An advanced case of bovine (rypanosomosis showing marked loss of bodily 

condition. 

Plate 3. PIcture ofa parasite (Tr)pallosoma vim.\') detected in the above \\ork 0:-;. 
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Annex 3. Iluman population in the settlement schemes of Anger I. Anger II and Kenaf In 
200506. 

Sl't1lcment Family Family Total Total land holding (ha) 
heads members 

Ange r I 77 1 4.426 5,197 1,932 

Anger II 703 4,540 5.243 1,472 

Kellaf 491 2,230 2,721 988 

TOia l 1,965 11.196 13. 16 1 4 ,392 

Source: East Wollcga Zone ARD and FSDPP Offices (2005) 

Annex 4. Draught oxen introduced to selliement areas and crude monalny in two years of which 
85% was attributed to bovine trypanosomosis (2003 • 2005). 

Seuicment Purchased Died Cnlde mortality (~o) 95%CI 

\nger I 429 202 47 42·52% 

Anger II 405 109 27 23.31°.0 

Kenaf 261 55 21 17·25% 

Total 1.095 366 33 30·36°0 

Source East Wollega Zone ARD and FSDPP Offices (2005) 

Annex 5. Livestock population III the study areas of Anger I. Anger II and Kellaf sett ll'll1enl~ In 

2005 06. 

Settlements Classes of Livestock 

Callie Goals Sheep Donkey PoultI) 

Anger I 1.477 1.004 20 94 1.496 
Anger II 1.632 1,222 40 126 826 
Kenaf 1.337 408 102 II 580 

Total 4.446 2,634 [62 231 2.902 

Source: DIStricts ARD Offices (2006) 
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Anne\. 6. PrevIous bovine tl)'panOSomosls field suncy report in the sett lement areas of Anger L 
Anger II and Kena r. 

Area Ycar No of No. In fected and 95%C I 
animals. Prevalence (~·o) 
exammed 

Anger I 2003 72 21 (29.21 21 4 39. -% 

May. 2005 96 17(17. - 1 11.5 -17.3% 

Anger II May, 2005 96 5 (5 2) 3.3 8.2 % 

Kenaf June. 2005 48 2 (4. 2) 2.1-8.2 % 

TOIal 312 45 (14.41 11.0 18.9% 

Source i\'ITICC (2005) 

Annex - . Different fly catches m late ralllY season III Anger L Anger I I and Kenaf settlements LI1 

2005 06. 

Late ram) season 
Areas and no. of Tsetse 
irap· 

C.m slIbmors. G. {(Iell Total Tabanid ~lusc1t1 Total 

111 f 111 f 

Anger I (19) 0 0 0 
, 

3 9- 5.101 5.201 .' 

Anger II (I.!) , 
9 14 26 208 ..1.50- ..I . -..1 1 

Kenaf (15) 0 0 10 19 29 9 1.336 1.3"4 

Total PRJ , 
19 36 58 314 10.944 11.316 

G m .'illbmors. "" Glossina morsilallS sllbmorsilalls 

G loch "" G. lachinoides 

. ;\umber~ III parenlhcses mdlcate the number of Erap., fi\.ed per study Slie 
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Annex 8. Different fly catches In dl)' season 111 Anger I. Anger II and Kenaf seulements In 2005:06. 

Dry season 

Area and no. of Tsetse Tabanid tl. luscid Total 
traps· C.m sllbmors. G lach Total 

III f III f 

Anger I (18) 0 0 0 
, 2 6 1'7 185 

Anger II (1 4) 0 0 0 31 554 586 

Kenaf(16) 0 0 14 30 44 12 175 231 

Total (48) 0 0 15 32 4- 49 906 1.002 

C. m. slIbmors. =- Glossina morsitOlls slIbmorsitallI 

G tach. = G. rachilloides 

.. :-':umbers In parcllIheses Indicate the number of traps fj,ed per study slle 

Anne, 9 Apparent densities for different species of tsetse 111 Anger I. Anger II and Kcnafllll\\"o 

seasons III :!005 06. 

Tsetse species Total ~lean catch Apparent denslly 

catches (0) Irap) (fly trap da) 

G m. sllbmorsitans 
, 0.03 0.01 j 

G tachilfoidt?s 102 1.06 0.35 

Total 105 1.09 0.36 
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9. CU I!RI CUL U ~I VITAE 

I. I)('rsonal data 

i':amc ........ . ......... Takc lc Sari Aga 

Place of Sinh ................ . . ............ RHralll . Gidda Kircmu. East Wo llcga Zone. 

Date ofhinh ............ . . .. September 10.1955 (E. C) 

Qualification ........ . . .... Vetennarian (Doclor of Veterinary MedIcine) 

NatiOnali ty ................................ EthlOpian 

1\ lanla l status......... . .. i\. larncd 

Scientific Assoc iat ion......... . .. Member Eth iopian Veterinary AssoCiation (EVA) 

2. Educational background 

1962 - 1966 (E. C) Primary School. Gidda Ayana. East \\'olkga Zone 

1967 - 1972 (E. C) Junior and Sentor Secondary I-ligh School. Sharnbu, Easl \'. 'ollega 

Zone. Achievement: ESLCE Certdicate 

1973 1979 (E. C) Facuhy of \'clcnnary :o. ledlcme. Addis Ababa L'lll\ersJt) 

Achievement: Doctor o f Vctermal)' Mcdlcmc (DVM) 

3. \\ or!.: experience 

1980 - 1985 (E. C) Field \'etennary Of ricer. )'11I11Stl)' of Agricultun: 

1986 - 199-l (E. C) Team leader. Annnal and Flsherics Rcsources Depnnmenl. 1 0n<11 

AgnclIlrural Development Office. East \Voll~ga Zone. OrOllllya Region 

1995 1996 (E. C) Head. D1>lnC( Agriclllillral and Rural Dc, elopnwl\I Office. 

Shambu. East Wo ll ega Zone 

-l . Research papers 

A Study of the Incidence of BO\lIlc )' la!'>tltl!'> III Chlialo Awuraja. Am region. DV\lthcslS 

(1987). AddiS Ababa Ul1Ivcrsny. Facuity of Veterinary McdlclIle (unplIbllshed). 

Epidenuology of Bo\lI1c Trypanosolllosis in Selccted S ites of tbe Ne\\ I)' Established 

Settlement Areas. East Wollcga Zone. Orol11lya Region. Western Ethiopia. \ lSc the .... ls 

(2006). Addle;; Ababa Unlvcrslty. Faculty of Vcterinal)' ;-..tedICllle. 
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