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ABSTRACT 

Trypanosomosis is one of the most devastating diseases which afflict both people and 

animals in Africa. The Ethiopian government is placing a great emphasis on tsetse control 

activities. The control program must fit into the rural development policy of the country and 

monitoring and impact assessment of the control programs is equally important. The main 

objective of the study was to assess the prevalence of bovine trypanosomosis with regards to 

changes in tsetse density and to assess the socio-economic impact of tsetse control in Limu 

Shay tsetse controlled area of the upper Didessa valley. The impact of tsetse control in Limu 

Shay was assessed by comparison with the tsetse infested (Didessa) area. The study was 

carried out from October 2003 to March 2004 and comprised of cross sectional study on the 

disease and its ector tsetse fly questionnaire and collection of the recorded data for socio­

economic impact assessment. The pre alence study was carried out on 810 randomly selected 

cattle using the dark ground! phase contrast buffy coat technique (BCT). A total of 180 

monoconical traps were deployed along the identified localities and suitable tsetse habitats 

(1300-1525 meters abo e sea level) to determine the mean catch and tsetse apparent densities. 

A total of 180 family heads were interviewed by using standard questionnaire particularly 

with questions co ering issues on Ii estock and crop production and together with the socio 

economic data from secondary sources were used to assess the socio-economic impact of 

tsetse control. Survey results in the tsetse controlled area showed 7.9% pre alence of 

trypanosome infection in cattle with a erage packed red cell volume (FCV) of 25%. In the 

tsetse infested area the pre alence and a erage PCV were 27.16% and 22.85% respecti ely. 

Similarly comparison of the tsetse infested area with the tsetse infested area showed 71 % 

reduction in trypanosome pre alence and 9.51 % increase in PCV values. The observed 

differences were statistically significQ.nt for pre alence (95% CI= 0.1490- 0.202' P< 0.001 

and PCV (%) (95% CI= 23.623- 24.2387' P < 0.001). Tsetse fly mean catch between the 

tsetse controlled (mean=4.03) and the tsetse infested (mean=10.68 areas differed 

significantly (P< 0.05) with 62.4% reduction in the tsetse apparent density in the controlled 

area. 0 G. m. submorsitans was found in the tsetse controlled area but the apparent density 

1.34 fly per trap per day in the controlled area 2.05 fly per trap per day in the infested area 

was reduced by 35% for G. tachinoides. The questionnaire survey result indicated that the 

cal ing rate was increased by 35.3%. The a erage age at first calving (42 months the 

a erage cal ing interval 20.04 months) and abortion rate (16.1 %) were also reduced by 
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1l.5% 5.5 month 13.6% 3 months and 39% respecti ely in the controlled area a 

compared to the tsetse infested area. Mortality rate in the herds of controlled 7.9% area 

ho\-, ed 2% reduction a compared to the infested 29.1 % area. The differences ob erved 

benveen the tv 0 area were tatistically significant. Likewi e analysis of the data re ealed an 

increa e by 0% in average daily milk yield per co 1.67liters an increa e by 120% in 

a erage lactation yield 350 kg and decrease in the a erage use of trypanocidal drugs 

treatments of per animal per ear from 7.16 treatment in the infested area to 0.19 in the tsetse 

ontrolled area. Con, er el there wa a reduction by 40% and 90% for the producti e 

offtake rate ale and slaughter rate and purchase rate respecti ely in the controlled area a 

compared to the infe ted area. B comparison with the infested area oxen in the controlled 

area \.vere 0% and 31 % more efficient in the a erage work hour per day and in the a erage 

area culti" ated per 0 re pecti el . Anal is of the econdary source data howed that the 

number of cattle and draught oxen has increased b 323% and b 260% re pecti el 0 er 15 

ear ben, een 19 and 2003. The increase in animal traction has in tum brought about 

change in culti ation practice with ubsequent increase in a erage area ploughed under 

animal traction b almo t 00% increa e and an a erage area cultivated per hou ehold b 

00%. The a erage cultivated land per hou e hold increased b 1 5% a compared to the 

infe ted area. Be ide the population growth in the controlled area between 19 and 2003 

" 'a found to be rapid at .2% annual growth rate. Based on the re ults of the pre ent tud it 

\-vas concluded that a reduction in trypano orne prevalence in cattle as ociated "',lith reduction 

In et e densitie and the di appearan e of G. m. submor itan a a re ult of t etse control 

improyed the ocio-economic activitie of the people in the tudy area. 

Keywords : Bo-vine, Trypano omo i. Pre alence T et e f1 

e onomic Tpper Dide a -valle . 

pparent density, 0 10 



1. INTRODUCTIOIN 

1.1. Tsetse and Trypanosomosis in Africa 

Trypanosomosis is a protozoan disease of both man and animals caused by different species 

of the genus Trypanosoma. In Africa, the most important trypanosomes interms of economic 

loss in livestock are the tsetse transmitted species: Trypanosoma congolense, T. vivax, and T. 

brucei (Mulligan, 1970). Tsetse transmitted African animal trypanosomosis is an important 

constraint to livestock productivity in sub-Saharan Africa (Leak et al., 1988). 

At present, self-sufficiency in food production is a pressing task for most of the developing 

world. The rate of growth in food production lags behind the rate of growth of the human 

population. This gap must be closed. Among many other problems responsible for this 

disproportionate growth between food production and population growth, the presence of 

tsetse and trypanosomosis rank high in the list in sub-Saharan Africa, where some 10 million 

km2 of land, representing 37% of the continent is not exploited. The human population of 

Africa is growing at the high rate of 30/0 a year, while food production lags behind in growth 

rate at 20/0 (Masiga, 1995) 

Bo ine trypanosomosis IS a major factor in restricting livestock production and land 

development. About 50 million cattle, approximately 30% of the total population in Africa are 

exposed to the risk of infection with trypanosomes and 3 million die every year (Tikubet, 

1993). In addition to the mortality and morbidity caused by bovine trypanosomosis the 

disease also affects land use. Because of tsetse challenge a large proportion of the fertile and 

potentially productive land of Africa is underutilized for grazing. Improved breeds of cattle 

can not be introduced into the tsetse infested areas as they are highly susceptible to the 

disease. Draught animals are also usceptible to the disease and therefore can not be used for 

ploughing and other purposes. It has to be done manually, as the majority of the peasant 

farmers can not afford costly machinery. The end result is that only a small fraction of 

potential agricultural land is cultivated for crop production (Tikubet, 1999). 

There are several intervention methods used currently in the fight against bovine 

trypanosomosis. Programs to control tsetse fly populations and bovine trypanosomosis have 

cost farmers, governments and aid agencies large sums of money throughout this century. The 
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direct annual costs are e timated to be 1.54 billion USD and African farmers spends 35 

million SD per ear on trypanocidal drugs to protect cattle Greets and Holmes' 1998 . 

Affected animals become chronic all unproducti e in terms of milk, meat manure and 

traction. Losses in terms of meat production alone are estimated at 5 billion USD (ILRAD 

1990 . Se en million k:m of tse e-infested Africa could be suitable for Ii estock and mixed 

agriculture if trypanosomosis ould be controlled (ILRAD 1993 

1.2. Tsetse and trypanosomosis in Ethiopia 

Ethiopia econom IS largel dependent on agriculture and this in tum is strongl 

influen ed b livesto k hich provide more than 90% draught energy required for crop 

production. The causes of food deficienc in the country could be numerous and it is difficult 

to separate them all. Ho\\"ever ome li estock and human diseases ha e obvious influences on 

the country s self-reliance in food production CEARO 1999 

Among t uch disea es and related problems trypanosomo is and particularl tset e borne 

trypano omo i is the ingle mo t important disease which ha negativel influenced 

agri ultural production. T rypanosomo is has been exi ted in Ethiopia since time immemorial 

but \va first recorded in a report b Donaldson Smith in 1 94-1 95 angridge 19 6 while 

exploring in the outhem Ethiopia in which his pack animals died of the same di ea e. 

Ho\\'-ever it started emerging a a eriou problem to li e tock and al 0 humans onl IDce 

1960 s \vith the tead increa e of human population and the need of expanding agricultural 

production into the unexploited 10\\Tland area in the outh-we t lTC, 1999 . T et e flies 

have progre ivel in\ aded productiYe agri ultural area of the country and ex luded from 

sound agricultural produ tion. Re ent finding indicate that t etse in orne area extend to an 

altitude of 2000 m -'- CC, 1996 

T rypano omo i au e a multitude of problems \vhi h are in man ca es, difficult to clearl 

eparate from other development problems. Hovvever the follo",-ing are ome of the major 

and \yell recognized mena es brought about b trypanosomo i in Ethiopia Tikubet 1999 

- orne 10-14 million head of cattle and an equivalent number of equine goat and sheep are 

exposed to the risk of acquiring trypanosomosi at an time. orbidity los es and mortality 

10 e from ruminant li estock alone are estimated at some SD 200 million 
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- Live tock and parti ularl attle \\ ould not be introduced and u ed for agricultural 

produ tion in to orne 200 000 km- of fertile valle in the \ve t and south-\ e t parts of 

Ethiopia. 

- Human and livestock populations are con entrated in tse e and trypanosomosi free but 

ecologicall fragile highland 'Aith the re ultant effect of over grazing, over ploughing oil 

ero ion land degradation 10 of re ources and poyer!). Food securi attempts have been 

tifled due to unbalan ed land u e and acce seclusion from othenvise available land 

re our e . 

- The goyernment i obliged to spend a sub tantial amount of s ar e re ource annuall ' in 

order to urb the effe t of trypano omo i and related problem. bout 1 million D i 

pent for typano idal drug every 'ear and the problem is till eriou. E timate from the 

~ lOA put the overall t:r) ano omo i related 10 e at bet\\'een 1 a and 1 5 a million T D 

per annum eluding animal tra tion po\\-er and manure value . 

\\1rile mo t liYe to pe tilen e ha\-e been under rea onable control either through 

immunization or b) hemoth rap trypano omo i could not be dealt \\'ith e e tiYely and the 

problem i be oming eyen greater than before a e e fEe are teadily adyancing . to ne\\" 

areas. The oyerall preyalen e of bo\me trypano omo i in t et e infe ted and tee free area 

is 17. 6 % and 1 °10 re pe tiyel" bebe and Jobre; 1996. fore oyer; hemotherap ' and 

hemoprophyla are 10 ing the po en \yhi h the r ued to have earlier and e -01 mg 

tr) -pano om drug re i tan e i an eyer increa ing hallenge in the yariou pa of the 

ountry. 

The utilization of et e e ted area \yith hi h potential or agri ultural produ tion ha been 

a major pnon of the c:;oyernment of Ethiopia. Recognizing the impa t of et e and 

trypano omo i a a limitin fa tor in the exploitation of the mo t enile land the oyernment 

ha made 'anou effort targeting the ontrol 0 bo h the di ea e and the ye tor. Th 

follo\ying are onsidered the main a ti itie in!hi area: 

-The mo t omprehen iYe un-e 7 onducted ,,-ith the a i tan e of the Briti h ~ fini try of 

OYer ea Deyelopment b T Langridge 19 6 \yhere ~ spe ie of tee and 6 spe ie 0 

trypano orne \yere identified. 
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-Surve and control proposed by Ford et al. 1976 

-The establishment of the trypanosomosis control service TCS in 1971 and its successor the 

ncc at Bedelle in 1985 with the assistance ofFAO. 

pilot t etse control program in the pper Didessa alley initiated in 1986 vvhich ran in 

different phases up to 1990 with the assistance of F AO Slingenbergh 1992 and continued 

up to 199 ,,,ith funds pro ided under the Fourth li estock De elopment Project (FLDP . 

Currentl an Eastern African-Regional Program Farming in Tsetse Control Areas (FITCA 

project is operating 0 er a total of 4500 km2 of the pper Didessa alle to control tsetse flies 

and rehabilitate mixed farming practices. Apart from this operation is under way to eradicate 

tsetse flies from an area of 25 000 km in southern rift alley of Ethiopia using the Sterile 

Insect Technique ITC 1999. tsetse control program in the pper Dides a alley 

commenced in late 19 vyith the objective of rehabilitating mixed farming practices. 

though the e effort are not negligible much has still to be done to overcome the e er­

increa ing problem po ed b t et e and trypanosomosi in the country .. Control program 

hould have to meet at least three criteria Slingenbergh 1999. First the hould be 

economicall) ound and u tainable. Second their direct and indirect effects on the 

environment hould be negligible. Third and most important the should fit in to the rural 

development polic) of a country. The monitoring and impact assessment is a ke i ue for 

uccess of any control program. The impact of tset e control on the agriculture and livestock 

produ tion can b be t a ses ed b comparing changes before and after the implementation of 

a control intervention or alternativel b cro -sectional comparison of similar agricultural 

areas under different level of trypano omo i challenge or both Doran and van den Bo che 

1999 . 

1.3. Objectives 

The objective of the tud are: 

• To assess the prevalence of bovine trypano omo is \vith regards to change ill 

tsetse density in Limu Sha tsetse ontrolled area of the upper Didessa alle. 

• To a es the socio-economic impact of tsetse control in Limu Sha tset e 

controlled area. 
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2. LITERATURE REVIEW 

2.1. Morphology of trypanosomes 

2.1.1. Trypanosoma (N annomonas) congolense Borden, 1904 

The trypanosomes of this sub genus have a range in total length of 8-24)lm. There is no free 

flagellum at any stage in the life cycle, which is an unusual characteristic. The flagellum, thus, 

terminates at anterior end of the parasite. The posterior end of the body is usually rounded but 

can be slightly pointed in longer parasites. The medium- sized kinetoplast is usually in a 

marginal and sub terminal position. T. -congolense is one of the smallest trypanosomes with an 

average length of 12-17 )lm. T. simae the porcine trypanosome, is more pleomorphic in its 

characteristics and the a erage length is 15-19)lm slightly longer than T. congolense. 

Nannomonas trypanosomes are ery acti e in fresh blood films but do not tend to move far 

across the microscope field. They also demonstrate agglutinating properties by tending to 

adhere to host tissue in i 0 (Molyneux and Ashfrod 1983). 

2.l.2. Trypanosoma (Duttonella) vi ax Ziemannn 1905 

Trypanosoma (duttonella) vi ax Zimann 1905, has an average length of 20-26)lm a long free 

flagellum and a large terminally placed kinetoplast, distinguishing it from the other 

pathogenic Sali arian trypanosomes. Trypanosoma vi ax is a very mobile and 'Ii ely" 

parasite. It crosses the field of a microscope rapidly, which makes difficult to follow its 

mo ements. 

2.1.3. Trypano oma (Trypanozoon brucei Plimmer and Bradford, 1899 

The blood forms of T. brucei measures from 11-39 )lm in total length. They are typically 

poleomorphic, being represented by three forms. (a) slender forms (average lengths 14-39)lm) 

possessing a long free flagellum and a well de eloped undulating membrane elongated 

nucleus sub terminal kinetoplast and narrow posterior end drawn out to a blunt point or some 

times truncated' (b) stumpy trypanosomes (average length 16.6-20 )lm) which are stout and 

usually with out a free flagellum undulating membrane well de eloped, nucleus ro nded 
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di pIa ed to the po erior end in po terior-nuclear forms kinetopla t near broadl rounded 

or obtu ely pointed po terior end' and c Intermediate form average length 1 -390 Jlm in 

\\'hi h the flagellum i horter, the po terior end blunter and the kinetopla nearer to the 

extremity than in the lender form , The kinetopla t in trypanozoon i maller than in an ' 0 

the other alivarian trypano orne , Animal and human infective T. bnlcei are morphologically 

indi tingul hable Iulliga 1970, 

, , ,Tnp no oma ui 0 hmann. 190 -

The total lene h of T..17p no on1 ui ha a range from 13-19,um ayerage 16Jlm \\'ith a 

normal di tri ution, indi ating that thi spe ie i monomorphic, free flagellum i typicallY 

pre ent. It body i very broad and hort' the po tenor end u ually terminate in a hort point. 

ut orne time it i rounded. The mall kinetopla t i usuall' itua ted near t e po trior end 

and in the maj ority of a e 0 upie a marginal po ition, \yhile the voluminou nu leu lie 

in the an erior part 0 the body and the undulating membrane i Onspl uou ~ ulli g an. 

2.2. Epidemiology of Trypanosomo i 

_ ,_, ,The para ite 

Irypano orne are blood para ~ite aemopara ite . from the \,'ord hae lood ,,,-hi h in 

t e v rtebrate ho tour in the 100 and '~ue ui and \yith in that group are O\\TI a 

haemo- acellate ! a hev pro e a rivelv h\ he movement of thread-I" e filament ailed 

a...,ellum -ilen erg! 99 

In animal . tr) _ ano orne are either tran mi ed a y li ally by haematophac 

cenu Y; llll or y Ii all.: y he et e 'e. ~ Ie hani a1 tra mi ion 0 Afri an animal 

trypano omo rna r ' e im ortant in orne 10 ali . e . ~.\ Y Ii ally: ho\\'ever. the patho en an 

onl; e arrie in e it "ill un"iv only or a hort time on and in the 

anidae, In ontra e tra mi ion 

y rema a life long arrier. eifert 996 ummarized the tran mi ion --inter hange 0 of ~-\fri an tr) 'Pano orne \yhi h i transmitted b' e e ie a oilo\\' : 
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The tsetse fly got infected with the trypamastigote blood fonn which loses its surface 

coat in the goiter of the fly, and which remains there for at least one hour, restructures 

its mitochondria. 

The trypanosomes enter the mid gut where they transfonn through length WIse 

division into the epimastigote fonn in the cardia. 

The trypanosomes penetrate the haemocoel via the peritroph membrane and mid gut 

epithelium and move from there to the salivary glands of the tsetse fly where they 

de elop into the metacyclic infectious trypamastigote fonn which has now go tits 

surface coat. Because the complicated development of trypanosomes with in the tsetse 

fly, only about 0.1-0.4 % of the flies are infected and thus are potential vectors of 

trypanosomosis. 

After the vertebrate host has been infected by tsetse fly syngamy takes place' the 

trypanosomes become haploid and multiply though length wise division. 

The length of time taken for trypanosomes to complete development in tsetse is quite ariable 

and also development up on the maintenance temperature of adult tsetse (Leak 1999) 

The distribution of tsetse transmitted African trypanosomes is go emed by that of their 

ectors, i.e roughly between IS0N and 29°S latitude in tropical Africa. Apart from cyclical 

transmission through Glossina species, T. vi ax has the capacity to be transmitted 

mechanically by other blood sucking diptera such as horse-flies (Tabanidae) and stable flies 

(Stomox s). Mechanical transmission explains the occurrence of T. vivax infections out side 

Africa' and it has been reported from the island of Mauritius, the Caribbean islands of 

Guadeloupe and the south American and in cases T. i ax infection in Africa in areas out side 

tsetse belt. Thus spread in distribution is by mo ement of infected cattle and the ability of T. 

vi ax to be transmitted by biting insects other than tsetse (Hoare 1972 

;# In Ethiopia T. vivax is commonly found in high lands too cold for tsetse survi al. T. 

congolense is encountered in tsetse areas and is dominant species with in tsetse belts 

occurring in a wide rage of hosts. T. brucei is also restricted to tsetse infested localities with 

wide host range but mainly restricted to cattle (Uilenberg 1998). 
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2.2.2. The ector 

Insect are u uall ill 01 ed in the natural transmission of the African pathogenic 

trypano omes. Transmi ion b insects rna be c clical Glossina species or mechanicall b 

other biting flies. evertheless the distribution of nagana in Africa largely coincides with that 

of it c clical vector the tsetse flies and the disease tends to die out in their absence. At 

pre ent 23 different pecie of the genus Glossina are recognized belonging to three groups. 

The different groups of tsetse flie exploit ecologicall different habitats as savannah group 

i.e. the mor itans group the riverine group i.e. the palpalis group and the forest group i.e. 

the fu ca group . In ome situations species of the anous groups 0 erlap and co-exi t in 

different parts of the same eco tem ilenberg, 199 

The general distribution of tse e flies is determined principall b limate and influenced b 

altitude egetation and the presen e of suitable host animal (Leak, 1999 . 

The different pecies of et e have preferred hosts V\ ith mo t peCle feeding on ub et of 

bo"\ . d or suids a"\ ailable in man localities. Riverine specie also utilize reptile and odd 

ho t su h as hippo . HoV\-ever man tset e pecie Vv'ill feed opportunisticall and hence \vill 

adapt to \"hat ever host are ayailable. In the absence of uitable \V ild life t etse \"i11 feed 

almo t e clusi\; ely on liYe tock and humans and therefore establi h peri-dome tic di ea e 

cles \"\yith often ve high infection rate in animals Angu et al. 1995 

2.2 .. The ho t 

Spe ie and breed u ep ibility are of our e of great importance in the epidemiology of the 

di ease . In the area trypano omo i i ery obvious problem in susceptible liyestock. It rna 

remain practicall inapparent \\-here trypanotolerant bread such a Dama are oncemed 

~ilenberg 199 . In cattle the rate and type of infection i affected b the pe ie of et e to 

\"hi h the are e po ed, the influence of chemotherap drugs potential re ervoir ho t for 

trypano ome and ho t immune re ponse , \vhich can be determined b breed eak, 1999 . 
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The risk to susceptible ruminants living in comparatively free areas surrounded by tsetse 

infested regions, or at the age of tsetse belts, varies from year to year. Generally tsetse fly 

populations during wet years will increase, spread out and persist during the season in areas 

from where they disappear in dry years. Herd management, daily activity patterns of tsetse 

species involved and the grazing patterns of the herds are of great influence on the 

transmission of the disease between tsetse flies and domestic ruminants (Uilenberg, 1998). 

The ability of wild hosts to transmit trypanosomes to the vector has only been studied in detail 

in the past few years. The wild life survey has shown that some favored hosts of tsetse such as 

bush buck are major reservoirs of trypanosomes, with many animals infected. However, there 

are clear examples of fa ored hosts with only modest level of patent infection (example, 

buffalo, and warthog) buffalo transmits trypanosomes to various species of Glossina. Many 

savannah species such as wild beast and zebra also harbor trypanosomes, despite little overlap 

with tsetse distribution and/or feeding habits. A similar puzzle is the high level of infection in 

waterbuck rarely shows up in tsetse blood meals (Angus, et al. , 1995). 

2.3. Clinical signs of Trypanosomosis 
.1i?' 

The disease shows arieties of clinical manifestations which are also common to other 

diseases. The fact that the disease may run an acute chronic or sub clinical course further 

complicates the diagnosis of trypanosome infection on the basis of clinical signs. The clinical 

manifestations are dependent on the pathogenesis of trypanosomosis which are characterized 

by chancre anemia, lymhyadenopathy and tissue damage (Abebe, 1991). 

When the tsetse fly injects infective metacyclic trypanosomes into the skin of the host there is 

_ a phase of local inflammation and swelling, the so called chancre de elops. The 

metatrypanosomes di ide and multiply in the chancre and give rise to the typical blood forms 

which in ade the lymphatics and lymph nodes, then the blood stream (Uilenberg 1998). 

One of the major effects of infection with pathogenic trypanosomes is anemIa. In acute 

infections packed cell olume peV) falls rapidly due to erythropagocytosis, but an equally 

rapid reco ery takes place following trypanocidal drug treatment. Measurement of anemia 

gi es a reliable indication of disease status and productive performance although its se erity 

is affected by irulence of the infecting trypanosome species as host factors such as age 
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nutritional status and breed. In chronic infection, the bone marrow function become impaired 

and haemopoiesis can no longer compensate for erythrophagocytosis. Following tr~atment 

PCV either recovers slowly or remains at low level (Murray and Dexter, 1988). 

As regards to trypanosomes T congolense and T vivax are the most important and despite 

the acute hemorrhagic infection due to T vi ax, most infections are clinically 

indistinguishable. The clinical signs of the disease in cattle include acute phase with e!evated 

body temperature and death within a few weeks. The chronic stage which is more typical with 

indigenous African cattle can persist for months or even years. At this stage the animal 

become increasingly emaciated and anemic and in the terminal stages, the animal is 

recumbent and some times comatose. Pregnant animals suffer from chronic trypanosomosis 

are liable to abort. Certain strains of T ivax mainly in East Africa cause hemorrhagic 

syndrome in cattle associated with high parasitaemia in which hemorrhage particularly of the 

gastro-intestinal tract occur. This can result in a high level of mortality (Gradiner and Wilson 

1987 and there are se eral reports of an extremely acute form of T ivax infection in 

Ethiopia causing hemorrhagic syndrome in cattle (Wellde et al. , 1983). 

2.4. Diagnosis of Trypanosomosis 

2.4.1. Clinical diagnosis 
,.-/" 

In regions where the disea e is known to occur clinical symptoms and post mortem lesions 

are important indications especially in combination with the history of the disease and the 

region in which it occurs. Ho ever, symptoms and lesions of trypanosomosis are never 

pathognomic and suspicion has to be confmned by other means. In general fever anemia 

and body condition are important parameters which are routinely used for the tentative 

diagnosis of trypano omosis in areas where this disease is endemic and laboratory ervice are 

not a ailable ilenberg 1998 . Definiti e diagnosis of the disease is ultimately dependent on 

the detection of the trypanosome in blood samples from infected animals. 

2.4.2 Parasitological diagnosis 

Parasitological diagnosis IS the direct demonstration of the parasites m blood or Ie 

frequentl in other bod fluids usmg a microscope . The scarcity of parasites and the 

10 



fluctuating nature of the parasitaemia limit the use of laboratory tests based on demonstration 

of trypanosomes in accessible body tissues such as the peripheral blood Doyle ' 1997 . 

Therefore everal techniques for the concentration of blood trypanosomes ha e been 

de eloped which increase the chance of trypanosome detection. 

(a Haematocrit centnjugation technique (Hex woo) 1970 modified b Mehlitz 1978 

microhaematocrit capillary tube containing 70Jll of blood is centrifuged for 5 minutes at 

12000 rpm a for measurement of PC . Two rectangular pieces of glass from a tandard 

microscope slide l.2 mm thick are fixed l.5mm apart on a microscope slide. The prepared 

capillary tube is then pIa ed on the slot and a few drops of immersion oil are put on top of the 

capillary tube. The oil fill the pace between the capillary tube and the two pieces of glass 

thu reducing the effect of light diffraction. B slowl rotating the tube the Buffy coat pIa rna 

junction i examined u ing a long vvorking distance 6.7mm objecti e hich allo s 

onsiderable depth of focu through the capillary unlike the standard objecti e where the 

average \vorking is approximatel 0.5mm. Depending on the trypanosome species the analytic 

en itiyi for thi method is 1-5 x 1 02 trypanosome/ml of blood. 

Dark groundlpha e contrast Bu ' coat technique urra et al. 19 

The Bu coat zone prepared in a microhaematocrit apillary tube filled with OJll of blood 

and centrifuged for" minute at 12 000 rpm is examined for trypano orne b cutting the 

apillal) tube to include 1 mm of erythroc e and lcm of the plasma. The Buffy coat i 

poured on a lide and co ered \vith a 22x22mm co, er lip. The preparation i examined u ing 

a mi ro cope \vith a pha e contra t and dark ground illumination. The u e of lOx e e piece in 

ombination \yith a 25 x objecti e gives optimal vie\\mg b aUo ing large i ual field and 

ufficient magnification for read identification of trypano omes. Thi technique i the mo t 

sensitive of the para itologi al te t for the dete tion of T. congolen e and T i a.x dete ting 

trypano ome to an e timated level of just 0"\1 er 102 parasites/m!. In addition, pecie 

identifi arion on the ba is of ize and movement i easier to asse s. 
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2.4.3. Other diagnostic methods 

Indirect method in olving biochemical tests including the mercuric chloride test thymol 

turbidity te t and formol gel test depends on an increase in serum euglobulins as a result of 

infection (pegram and Scott 1976. Serological tests are used to detect specific humoral 

antibody and circulating antigens. The tests employed include the Immunosorbent assay 

Antigen ELISA Antibody ELISA the Complement Fixation Test (CFT and the passive 

haemaglutination test. 

The molecular tests include D A-probes ucle'c acid probes) and PCR (Polymerase chain 

reaction . The principles of molecular tests are demonstration of the occurrence of 

nucleotides which are specific for a trypanosome sub genus species or even type or strain. 

The can only be carried out reliably in well-equipped laboratories by specifically trained 

staff and are still mainly research tools ilenberg 1998 . 

2.5. Disease control 
."".. 

ethods used to control trypanosomosis include parasite control ector control and 

e ploitations of trypanotolerant li estock ilenberg 1998 . 

2.5. 1. Parasite control 

The method most commonly used to control animal as well as human trypano omosi i drug 

treatment ~'hi h is admini tered both to pre ent and to treat the disease. Isometamidium 

Diminazene and Homidium salts ha e been in use for more than 35 years and it i estimated 

that 35 million doses per ear are currently used in Africa Greets and Holmes 199 

Trypanocidal drugs remain the principal methods of animal trypanosomo i control in most 

frican countries. Howe er there is growing concern that their future effecti eness rna be 

e erel curtailed b idespread drug resistance Greets and Holmes 1998 . 

The potential for the de elopment of drug resistance in wild populations of trypanosomes i 

exacerbated b the small numbers of compounds used against the parasite the long and wide 

pread use of the compounds and the similar chemical structures of the drugs. The latter 
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means that a mechanism that evolves to tolerate one drug may well be effective against 

others. This complicates the use of sanative pair strategy. An equally important problem is 

that drugs administrated in the field are often adulterated or given in insufficient doses; this 

exposes trypanosomes of tolerant parasite populations (Peregrine, et al., 1995). 

So far, resistance to one or more of the three trypanocidal drugs used in cattle has been 

reported in at least 13 African countries in sub-Saharan Africa including Ethiopia. In Ethiopia 

the emergence of drug resistance has seriously hampered the control of animal 

trypanosomosis. Multiple trypanocidal drug resistance have been reported in the Abay 

Didessa tsetse belt in Metekel (Afework, et al. , 2000), in the Ghibe/Omo tsetse belt adjacent 

to the upper Didessa ri er alley (Codjia et al., 1993, Mulugeta, et al. , 1997, Ademe and 

Abebe, 2000) and in North Omo (Assefa and Abebe, 2001). 

The exact mechanism of drug resistance is insufficiently known and this is not surprising 

when one remembers that the precise mode of action of trypanocides is also unclear. It is 

possible that some times penetration of the drugs into the trypanosomes is decreased because 

of changes in the surface of the parasite cell or that the enzyme process disrupted by the drug 

in susceptible trypanosomes remains unaffected to the action of the drug. What e er the 

mechanisms in 01 ed the fundamental fact of extreme importance is that drug resistance in 

trypanosomes often arises or is accelerated as a result of their exposure to a sub-lethal Ie el of 

the compound used. It is therefore clear that such an event, so often the result of carelessness 

use of drugs must a oided (Guy d Ieteren, 1999). 

So far all attempts made at de eloping a vaccine against trypanosomosis are failed. This 

situation has been stranded by the almost unlimited ability of trypanosomes in the host to 

change their surface antigen frequently until the host immune system becomes exhausted. 

Also the antigen repertoire is different between different strains types and subspecies of same 

trypanosome species. Moreo er often a mixed infection of two or e en three different species 

is possible (Uilenberg 1998). 

2.5 .2. Vector control 

There has recently been renewed interest in methods used to reduce tsetse numbers or to 

eradicate populations. This is due to impro ement in tsetse control techniques and in part to 
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increasing reports of the development of parasite resistance to the few available drugs that 

pre ent and cure trypanosomosis (ILRAD 1993). 

Vector control has traditionally based on specialized large-scale operations. Recently there 

has been a tendency towards smaller scale methods which can be applied by farmers 

themselves ilenberg 1998). 

Eliminating the wild hosts of tsetse and bush clearing was widely used in some African 

countries. Both of these early methods howe er, in 01 e the destruction of valuable resources 

ILRAD 1993). 

Both ground and aerial insecticide spraying have been used successfully against tsetse but 

most attempts to apply this approach in more suitable tsetse habitats have failed largely 

because flies from neighboring areas ha e rein aded the target area soon after the spraying. 

Furthermore the high running costs and expertise needed for these control methods make 

them problematical in most African countries. Current opinion holds that aerial spraying 

should be used only to eradicate an isolated tsetse population. 

Tsetse traps targets and pour-on insecticides are used to impose a small but steady mortality 

on a fly population sufficient to keep fly numbers down to an acceptable low Ie el. While 

eradication may be both feasible and desirable in some places tsetse populations are highly 

resilient and will often reco er from ery low number once control measures are relaxed. 

Furthermore barriers against re-in asian of cleared areas need to be about eight to ten 

kilometers wide to be effecti e. Demands for cheap and simple tsetse control methods ha e 

dri en much of the effort behind modem trap design ILRAD 1993 . 

In some situations targets are more effecti e against tsetse than traps. Howe er like most 

traps targets require imported insecticide and because they do not catch flies they cannot be 

used to monitor the progress of control operations. Another approach is to tum cattle into 

mobile targets. The animals are dipped or sprayed with insecticide or the compound is poured 

on them. The effecti eness of this strategy depends on cattle density grazing pattern and fly 

distributions. The strategy works best where li estock are the main bost of tsetse (ILRAD, 

1993 . 

14 



Sterile Insect Technique (SIT) is a highly effective and environmentally benign method of 

insect pest suppression and eradication. It would lend credibility to the efficiency of SIT if 

sterile mating frequencies were estimated in challenged popUlation and correlated with target 

population densities (Krasfur 1998 . The success of the program depends on the fact that the 

emerging male fly is as irile as its untreated counterpart in inseminating the female and that 

the sterile sperm is competiti e with untreated sperm (Mramba, 1992). 

2.5.3. Trypanotolerant breeds 

Genetically determined innate resistance to trypanosomosis occurs in taurine breeds now 

mainly confmed to west Africa, form Senegal to Nigeria, but they used to occur as far to the 

east as the central Sudan uba Mountains) and e en western Ethiopia. Dama cattle 

which originate from Guinea ha e rather long horns, while breeds with short horns comprise 

for example the Baoule (Burkina Faso and orthern Cotedi oire) and the Muturu (Nigeria). 

They are dwarf cattle (although a Dama cow can weigh as much as 200 kg similar to the 

size of many of the smaller Zebu breeds . Past ILRAD research has shown that these 

trypanotolerant animals unlike the African Zebu and European dairy cattle which are 

susceptible to trypanosomosis are able both to control the number of parasite in their blood 

and to stop the de elopment of anemia. A main characteristic of trypanotolerant ' dama 

cattle is superior to the relati ely large and humped Boran (B os indicus) cattle, which are 

susceptible to trypanosomosis (Uilenberg 1998). 

There ha e been attempts to introduce west African trypanotolerant cattle but with limited 

success. Li estock owners who are used to larger cattle are not readily attracted to the 

smaller trypanotolerant breeds. There are also limits to their trypanotolerance and where 

challenge is high e en such animals may show clinical trypanosomosis. Their resistance is 

particularly effecti e in the face of ri erine species of tsetse which usually occur in lesser 

number and ha e a lower infection rate with pathogenic trypanosomes than the sa annah 

species. Apart from this the are small in number poor in producti ity and highly susceptible 

to other diseases compared with other breeds of cattle (Uilenberg 1998. Although not 

supported with hard e idence there are some fragmentary reports and perceptions that the 

Sheko and the Abigar cattle breeds of Ethiopia are relatively resistant to trypanosomosis than 

the other breeds found in the country EARO 1999). 
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2.5.4. Integrated approach 

Combining different control methods against a parasitic disease is called integrated control or 

integrated disea e management and is generall not intended to achie e eradication of the 

para ite in que tion. Such a co t-effectiye combination of techniques adapted to each 

particular set of cir umstances ery rele ant for the control of African Animal 

Trypanosomosi ilenberg 199 

vVhile the eradication of trypano omo is is umealistic goal for most of Africa considerable 

effort ha been inye ted in control of this disease b the use of trypanocidal drugs 

management of the Yector and exploitation of the genetic resistance exhibited b indigenou 

breed uch as dama cattle. 

There are ituations \vhere trypanosomes are resistant to all commerciall a ailable drug 

including diminazene aceturate homidium and isometamidium. In such a case of mUltiple 

drug resi tance, trypanocide cannot offer a solution and other mea ure hould be 

considered. The u e of integrated control should help to pre ent such situations from 

oc urring in the fir t pIa e ilenberg, 199 . 

The Ethiopian Goyernment i attempting to control trypanosomo i with imported 

trypanocidal drug inorder to introduce draught oxen and other Ii e tock into tsetse infe ted 

area that haye been selected for deyelopment. The high recurrent co ts of the e drugs the 

continuing high leyel of li\-estock 10 e and the fact that therap is es entiall a palliative and 

not a long-term solution to trypano omo is problem ha\ e re ulted the go ernment placing a 

greater empha i on tee control activitie ITC 1999. 

In area of outh-\ye tern Ethiopia for example v. here high level of trypano orne re i tance 

to seyeral drugs \vere found taff members of ILRAD ILC and the Ethiopian government 

introduced e perimental t etse control to complement chemotherapeutic treatment and thi 

ha had beneficial effec . The t etse control program had redu ed the relative den i of thi 

b 0\ er 90% and reduced trypano orne prevalence in cattle b 0 % RAD 1993 . 

The altematiye t et e ontrol mea ure include method uch as aerial and ground pra ing 

\vith insecticides and deployment of targets trap and screens ILRAD 1993. A particular 
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concern with large-scale insecticide application is the pollution it may cause as most 

insecticides are harmful to aquatic and terrestrial animals. If live bait animals are used 

without any other form of tsetse control, difficulties arise with persistence of flies in areas 

where the treated animals do not go. In case of sterile male technique, the effect on the 

population only becomes apparent after a period and a substantial fly suppression has to 

precede the application of SIT. Traps and screens may be stolen for cloth they contain and 

during rainy season the rapidly growing egetation may camouflage the trap or screen which 

thus loses its visual acti ities for the flies (Uilenberg, 1998). 

Trypanotolerant cattle that stand up to challenge in a particular region may suffer from 

disease when introduced into another area and so far all attempts at developing a accine 

against trypano omosis ha e failed (Uilenberg, 1998). 

In general all of the a ailable methods ha e ad antages and disadvantages and the anous 

techniques act in a complementary way' an ad antage of one may off set a disad antage of 

another. The economic and feasibilities of employing arious control methods must be 

compared for any gi en tsetse infested area. In many African countries reducing the risk of 

trypanosomosis by employing more effecti e control methods may well increase both 

li estock and crop production ILRAD 1993). 

One of the maj or components of sustainability of these methods is the acti e participation of 

the majorities of the communities contributing to a rele ant production system in a gi en 

en ironment or region. Successful strategies for controlling animal trypanosomosis must be 

based on accurate appraisals of the impacts of the disease constraints on illage farming 

system and the de elopment of cost-effecti e sustainable disease control packages which can 

be adapted by producers. 

2. 6. Impacts of tsetse control on farming system 

Among the factors influencing the productivity and profitability of livestock animal diseases 

deserve special attention because they diminish the capacity of the animal to achie e its 

inherent potential Ie el of production for any gi en feeding and management regimen. It is 
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"vell e tabli hed that animal trypano omo i depress li estock producti ity crop ields and 

farmers income acros a wide \vathe of Africa Sallow 1997 . 

comprehen ive quantification of the econ01lllC importance of African trypano omosis 

ho\vever ha never been attempted mainl due to a paucity of reliable data on such important 

factors as the di tribution and numbers of human, animal and insect ector populations' 

insufficient kno\vledge of the effect of the di ease on li estock production' and the difficulty 

in quantifying the value of li e tock and their products in pastoral and mixed crop . e tock 

ub i tence production terns. Donor agent African polic makers and disease control 

\vorkers haye long needed more accurate estimations of the costs of trypano omosi and the 

economic of alternative ontrol trategie emplo ed under different li e tock production 

terns 0 a to better judge the degree of the disea e problems in given areas and to appl 

optimal control trategie RAD,1993 . 

Dire t 10 se au ed b trypano omo is are due to the pre en e of the di ease in live tock 

populations' the include production and reproduction losses re ulting from mortali 

morbidity and mortali and infertili and the costs of implementing and running 

trypano omo i control operations. Indire t losses are due to the ri k of the di ea e' the 

in lude the ex lu ion of ruminant live tock production level due to re tricted grazing and 

reduced rop produ tion due to exclu ion or limitation of draught po er. Three type of 

information are needed to quantify direct los e in gi en areas RAD 199 : 

The liye tock produ tion tern employed, including the breed type and number of 

animal at ri k from trypano omo i ; the milk, meat manure and draught output of the 

live to k; anD the pri e of the e live to k product; 

2 The impa t of trypano omo i , including e timate of the prevalence and in iden e of 

infe tion and di ea e and their effe t on ke liYe tock production parameter u h a 

mortality, fertilit; milk 'ield and draught po\\~eI' and 

The degree of human popUlation pre ure for a ce land \vhich influen e the type and 

inten i of land u e follo\\IDg ucce ful trypanosomo is control. 

of an . modem tse e and tr) 'Pano omo is control program require information not 

onl) on the di ea e and ve tor prevalence but al 0 their circum tantial ocio-e onomic 

profile. T uall 7 the di tribution and prevalen e of the disea e i \-vell e tabli hed but i 

impa t on the produ tion i , on the other hand less \vell knO\\TI and a es ment of it 0 10-
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economIC impact are often based on assumptions. The 
. . 

socIo-economIc impact of 

trypanosomosis and the expected impact of control are important criteria used in the 

identification of priority areas for control interventions. The impact of bovine trypanosomosis 

on animal production and faming practices is probably best assessed by comparing herd 

perfonnance parameters and other agricultural indicators before and after the implementation 

of a control intervention in a particular area. However, time series analysis of socio- economic 

studies of this kind is often fraught with problems and sufficient amount of time is required to 

make valid comparisons. Alternatively, the impact of trypanosomosis on animal production 

can be compared by cross-sectional comparisons of similar agricultural areas under different 

levels of trypanosomosis challenge. To minimize differences in production performance 

caused by factors other than trypanosomosis, two ecologically similar and adj acent areas are 

compared (Doran and van den Bosche 1999). 

Below are indicated, some of the studies so far done in Ethiopia, on the impacts of tsetse 

control on livestock productivity and agriculture: 

• It has been shown that where oxen are available for cultivation, maIZe production is 

increased 4 or 5 fold and when the number of oxen was halved due to trypanosomosis, 

production of cereals fell accordingly and further loss of oxen caused the cultivators to 

abandon the fertile area for higher ground (Slingenbergh 1992). 

• The infonnation generated from the consultancy report on disease situation and socio­

economic data collection study to quantify the impact of tsetse control on farming systems 

in Upper Didessa alley (Bedane, 1998) addressed that the apparent density of tsetse flies 

declined to a minimum Ie el but is not yet eradicated from the area. Trypanosomosis 

prevalence is also reduced to a minimum level and the low level of infection still 

observed might be attributed to the very few G. m. sub morsitans still present, or more to 

the G. tachinoides associated with riverine vegetation. Total cultivated land per farmer has 

increased in tsetse control areas. In areas like Limu Shay, farmers were able to diversify 

their crop production after the control program and increased teff production which is 

known to be labor intensive. Human population and the number of households in the area 

ha e changed positively over the period. 

• Tsetse transmitted trypanosomes effectively exclude livestock from vast areas of land in 

south western Ethiopia. Efforts to control tsetse flies using targets and insecticides pour­

ons in Ghibe valley caused a decline of 93 % in the apparent density of G. pallidipes} and a 

reduction of 83% 'n the apparent density of G. m. submorsitans associated wi h a 
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reduction in trypano orne pre alence in cattle of 0 er 740/0 and drug treatment by 52% 

despite high Ie el of drug re istance. Still births and calf mortality dropped by 57% the 

ratio of Ii e cal es under 12 month to cows over 36 months rose by 49% and body 

\veights of adult males~ke pro iders of traction throughout this part of Ethiopia increased 

b % Leak et al. 1995. 

• E aluating the effects of trypanosomo is incidence on the producti ity of oxen used for 

traction conducted by ILRI in the Ghibe aIle of Ethiopia indicated the difference in the 

t etse infested and tsetse controlled area. Households in the infested area were able to 

cultivate 0.5 additional hectares for each ox that the owned. Whereas households in the 

controlled area for each additional ox that they owned they were able to cultivate an 

additional O. hectares of land. Comparison of the two slopes pro ide the measure of the 

relati Te inefficienc of oxen in the infested area: oxen in the high risk area v ere 38% less 

efficient than oxen in the loy risk area (Rowlands et al. 1993 . 

• pilot tud model field project comprising community based tsetse fl control' trap-

technology-up take and sustainabili were conducted in Damot oyde woreda from 1995 

to 199 and Gurage zone. The project \vas executed ~ ithin the context of a holistic rural 

development package. The so io-economic surve sho'W·ed that a erage milk production 

per 0\"\ before t et e fl operation v. a .10 kg =2.60 se . After uppres ion of tset e 

flies there \\:a a ignificant impro ement to 8. lkg -,-0.526 se during the survey time. 

The overall mean percent in Ii e tock mortality before and after uppres ion a al 0 

reduced significantl . The mean age of female livestock to rea h fertility after t etse fl 

uppres ion v, as reduced b 23% . Furthermore the surve showed that the fly control 

operation decrea ed live tock abortion and increa ed calving rate Tikubet 1999 . 

In Ethiopia the huge attle re ource pIa s an important role in food ecun ca h income and 

a apital a et to face ri ks. However the contribution of cattle toward food uppl and 

other needs i unable to meet the demand as 10 al cows are less productive. Offtake from the 

national herds i e timated at % for cattle and about 2% for unofficial (Pri ate or 

hou ehold slaughter. At the level of the animal, first parturition in cattle doe not generall 

take pIa e until four ears of age ahing interval a erage two ear and growth i low. 

Carca s eights are estimated to produce only 110 kg of beef and milk production from 

native co is 10\ at about 210 kg in a hort la tation of 150-200 da s. Draught oxen work 

about 600 hours per ear made up of 120 da s of 5 hours each DP 1998 . 
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There is a fairly general agreement on the levels of fertility normally to be expected in dairy 

cattle' heifers should calf between 2 and 3 years of age' the conception rate to ftrst service 

should be between 60 and 70 percent' a ratio of services to conception should a erage 

between 1.4 and 1. 6' the cal ing internal for the herd should average between .12 and 13 

months and the annual percentage of cows which abort should not exceed 3 (FAO 1982). 

Radostits 2001 suggested performance targets for dairy cattle including mean interval time 

to conception of 85-125 days' mean age at ftrst calving of 22-24 months' abortion rate 

%/year of less than 2 and mean length of lactation 305 days. Morrow (1986) suggested a 

cal ing interval of 12 months. 

2.7. Community participation 

While the technical means of controlling tsetse flies are a ailable the main difficulty lies in 

sustaining control 0 er a long period. This is especially the case when using traps and targets 

for control as opposed to aerial or ground-spraying operations. The reasons for this are that 

aerial or ground spraying of insecticides are usually being intensi e campaigns carried 0 er a 

long period which require central direction and a fairly large amount of capital. On the other 

hand targets and trapping techniques are long-term operations, requiring some initial 

organization and direction followed by a long maintenance phase. It is widely felt that 

successful control using traps and targets should in 01 e the local community. It is belie ed 

that if the communities hich are the intended beneftciaries of the control are in 01 ed in the 

exercise the operation will be much more economical and sustainable Lea~ 1999 . 

Opinions of Y\ hat constitutes community participation vary ranging from simply awareness 

b the community of tsetse control acti ities being carried out in their area and passi e 

participation in which the community is persuaded to lea e targets or traps alone to 

contribution of mone and labor towards the implementation of control acti ities or 

community oV'.nership of the project, which some people see as the only y ay of ensuring 

sustainabili Leak 1999 . 

Community participation can be best ans\ ered through process of participatory research and 

planning that consider the know ledge belie es and incenti es of local people and the ocial 

economic and cultural structure of the local community (Kamara et al. 1995. Furthermore 

there are some examples of traps and target-based tsetse control programs that ha e failed to 
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gamer the minimal level of local support needed to prevent people from vandalizing and or 

removing tsetse traps and targets (Swallow and Mulatu, 1994) A community based tsetse 

control program is more likely to succeed where the community understands the role the 

tsetse flies playas vectors ·of trypanosomosis. Little is known regarding the awareness by the 

community, of the disease despite several epidemiological investigations conducted in most 

tsetse control areas. Community awareness, mobilization and" utilization are currently seen as 

a prerequisite for tsetse control activities to enable the beneficiaries to sustain the control 

program (Kamuanga et al. ) 1995). 

Trials in which traps and targets have been used with substantial local participation have been 

under taken in Uganda, Congo and Kenya. Studies on community willingness to contribute 

either money or labor and their perceptions of trypanosomosis and tsetse control have been 

conducted in Ethiopia (Swallow and Mulatu, 1994). In this study in Ethiopia, only 4% of local 

residents were unwilling to provide either cash or labor; 58% of the respondents offered cash 

and labor, 20% offered only labor and 12% offered only money. Several household factors 

affected decision on contributions to tsetse control (ILCA, 1993/94). 

A pilot study and model field project comprising community based tsetse fly control in 

southern Ethiopia (Damot Woyde Woreda and Gurage Zone) in which 230 farmers 

participated endorsed community based integrated vector control as one of the best option for 

the future . In the survey area, as a result of tsetse suppression animal productivity increased 

and the vast majority of the households willingly responded regarding the presence of tsetse 

flies and was aware of the problems associated with it (Tikubet, 1999). In the Upper Didessa 

valley, in the past operations the farmers helped the tsetse control teams, to deploy the traps 

and targets and they also learnt how to replenish the acetone, octenol and urine odor 

attractants. They also learnt how to respray the traps and targets (FITCA, 1999). 
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3. MATERIALS AND METHODS 

3.1. Study area 

3.1.1. Description of the area 

The study was conducted in the Upper Didessa valley, of south western Ethiopia. The Didessa 

river flows down from Setema W oreda running first to east and then to north west directions 

to join Abay (Blue Nile) river. The area from the valley floor up to the escarpment shoulder 

and at the head waters of this river is known as the Upper Didessa valley. More specifically, it 

is the alley of the ri er between the Bedelle-Arjo road bridge and the Jimma-Bedelle bridge 

(about 400 km away from Addis Ababa) . Upper Didessa valley is part of a lengthy valley, 

ranging from 4 to 15 k:rn in width, formed by the erosive action of the Didessa River and its 

tributaries. The narrow valley has steep side slopes with sharp changes in altitude from the 

floor to the escarpment shoulder which makes access and communication between the high 

land and the low land extremely difficult (Ford et al. J 1976). 

The surface area of the Upper Didessa alley is estimated to be 5500 km2 (Slingenbergh 

1992). Administrati ely the Didessa alley is part of the Oromia Regional State adjoining or 

serving as a corridor between Jimma Illubabor and East Wollega zones. The alley comprises 

areas from Goma Limu Kosa and Limu Seka woredas of Jimma zone' Bedelle Dabo Didessa 

and Gechi Borecha woredas of Illubabr zone' and Jimma-Arjo and Nunu Kumba of the East 

W ollega zone as indicated in Fig.l. Tsetse control activities ha e commenced in Upper 

Didessa alley in 1986. 
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Figure 1: Map Showing tsetse controlled sites and the Didessa tsetse infested area in the 

Upper Didessa valley. 
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3.1.2. Agro-climatic and farming system 

Agroclimatical classifications of the agricultural land are based primarily on climate and 

altitude. The low land plams of Didessa valley are found after the extensive slope of the hilly 

or side slope. The upper Didessa valley is mainly falling in Kolla agro-climatic zone which 

reaches the minimum altitude of 1300 meters above sea level. The surrounding high land 

plateau ele ations of the Upper Didessa valley averages 2000 m above sea level or more 

while the alley floor ele ations ranges from 1300 to 1500 m above sea level. 

The type of egetation at the alley floor is mainly scrub woodland open grassland used for 

extensi e grazing and fuel wood collection Slingenbergh 1992). The wide spread ertisols of 

the upper Didessa alley plains ha e good potential for rain fed agriculture. 

Yearl mean rainfall oscillate between 1133 mm and 2118 rom distributed 0 er 8 humid 

months and the area falls within the tropical sub-humid climate. Rainfall is unimodal with 

monthly rainfall rising steadily from May to a peak between June to August. The months with 

least rainfall are 0 ember December January and February that recei e 5% of the annual 

total. early 75% of the annual rainfall is concentrated between May and September and the 

remaining 20% falls ithin the months of March April and October OBAD 1995 . 

The monthl mean maximum temperature in the area ranges from 22°C to 27.7°C the highest 

being in the month of March and the lowe t in month of July. The monthly mean minimum 

temperature ranges benveen 9.5°c to 12. °c the highest being in the month of February 

and the lowest in the month of July. The monthly mean temperature range between 15.75°cto 

20.6°c the highest being in the month of March and the lowe t in the month of July. The 

mean maximum temperature occurs during the onset of rainy season and the minimum occurs 

during the middle of the growing season when the highest rainfall occurs OBAD 1995 . 

ixed Ii e tock and crop production characterize the farming system with Ii estock playing 

a ital role in agricultural activities. Animal draught po er is widely applied in crop 

production and the a ailability of oxen is essential for ploughing of hea erti ols. Farmer 

in the tud area appl manure on their own land to increa e yield per unit area. The dominant 

crop grown in the area are teff maize orghum fmger millet wheat and barley and the 

main crops in the 10 land kolla areas are maize sorghum fmger millet and teff. 
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The li e tock commonly found are cattle sheep goats and equines. The total number of 

live tock for the oredas around the pper Didessa alley is about 503 500 consisting of 

400 000 cattle 5 500 sheep 31 500 goats and 13 000 equines. Wild animals such as wart 

hog bu hbuck and monkey are known to exist in area. 

Crude population density for rural area is 74 persons/knl. Population density per culti ated 

area i 1.65 persons per hectare. A erage family size in the study area ranges from 3. to 5.6 

the a erage being 4.7 member . 

3.1.3. Di tribution of et e and trypanosomosis 

The inva ion of the pper Didessa valle b tsetse flies is belie ed to ha e taken place ince 

1930 ' . B the 19 0 people ere acti ely rno ing out of the area (Barrette 1992. The two 

pecie of t etse found during Langridge ' urve conducted between 1971 and 1976 in 

Dide a and Anger aIle were G. nl. ubmo~ itan and G. tachinoide (Erkel ens 1999. In 

the later ear the e pecies A'ere found in pper Didessa valle the fir t occupying the ,,'ood 

land on the floor and ide of the aIle and the second occupying the vegetation on the 

drainage line Slingenbergh 1992. Tset e and trypanosomosi became a eriou problem to 

the area around the pilot control program in the earl 19 0 (Barette 1992. The problem 

pu hed the rural communitie out from around the vvaters of the Dide a river. oreo er the 

made ne\\.' adyance up tream and to the outh to the Ghibe tributarie here a pre IOU 

un e did not re eal the pre ence of an Glo sina species. This new pread acro the 

'water hed into the adja ent drainage y tern called for a la ting operation to pre ent further 

tee advance Slingenbergh 1992 . Ford et al. 19 6 found in a three da an a erage 

apparent den it) of 2 5 flie pre- ontrol. The I C annual report 1992 and the FITC 

document 1999 ugge t a rough figure 30% trypano omosi pre alence rate for the pre­

operation period. The pecies of trypano orne invol ed in Ii e tock infection in pper 

Dide a valle remain e entiall T congolen e and T. i a.."'t, in tm order of importance. 

Howeyer monitoring a bvi revealed that orne amount of T. brucei was al 0 pre ent in all 

the ite. An 0\ erall picture ho\\' that T congolen eire ponsible for 4% of all the 

infections follo\yed b T iva..'\ \vm h account for some 22% Bedane 199 . 
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3.1.4. Tsetse control programs 

F AO' s assistance In tsetse and trypanosomosis control in the Upper Didessa valley 

commenced in 1983 with a preparatory assistance mission. This was followed by a one-year 

(1986) Tsetse Control Project (TCP) with the objective of assisting the NTTICC to conduct a 

pilot tsetse control trial in the Chello area using an odor-baited, insecticide-treated targets to 

eradicate G. m. submorsitans. F AO' s assistance continued to consolidate the previous 

achievements under a new project: Emergency Assistance to control Tsetse and 

Trypanosomosis infection. This project encompassed more villages of the Chello area and 

operated from May 1987 to April 1988. They used odor-baited insecticide traps and targets in 

Bedelle, Demb' Toba, and Limu Shay areas (Barrette, 1992) 

Tsetse Control and related area Development Project in the Upper Didessa valley was the 

subsequent project with the objectives of strengthening the NTTICC and increasing tsetse 

eradication program to the Limu Shay area. FAO together with the FLDP (Fourth Live stock 

Development Project) fmanced the farming system development survey for a detailed 

assessment of tsetse advance on li estock and crop production in the Upper Didessa alley. In 

1990, FAO 's assistance came to an end and FLDP continued funding the operation up to 

December 1994, and after that the NTTICC had to rely on limited go ernment finance 

(FITCA, 1999) 

Due to these control efforts, tsetse suppression activities mainly targeting G. m. submorsitans 

were under taken in about 1000km2 of the Upper Didessa alley (NTTICC 1999). 

Subsequently in tsetse controlled areas, the apparent density of tsetse flies (25-32 FTD) and 

the pre alence of trypanosome infection (average 30%) have declined to about 0.05 FTD and 

7% respectively (Bedane, 1998). 

An extension of the pre ious acti ities an Eastern Africa-Regional Program "Farming in 

Tsetse Control Areas (FITCA) , project is presently operating over a total area of 4500 km2 of 

the Upper Didessa valley to control tsetse flies and rehabilitate mixed farming practices. 
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3.2. Study design 

3.2.1. Study sites 

Two sites one from tsetse controlled area and one from tsetse infested area were selected for 

the study. Limu Shay and Didessa were selected as tsetse controlled and tsetse infested areas 

respecti ely. Limu Shay is in Goma Woreda of lima zone and is an area in the Upper Didessa 

valle where tsetse control program had been implemented (Fig. 2). It is a rural community 

composed of 9 PA . Tsetse control operations began at the end of 1988 when some 600 

targets ere sited 0 er an area of about 150 km2 .Abarrier zones of about 25 targets per km: 

o er a di tance of 2 km has been constructed between the cold highlands and the Didessa 

ri er. Since 1996 there has not been any tsetse control activity in Limu Shay and the area is 

being considered as tsetse controlled area in the Upper Didessa alley. The most interesting 

feature of the Limu Shay area is that before commencement of control operations there was 

generall low tsetse den ity 1-4 FTD while the pre alence of trypanosomes in cattle wa a 

high as 60% in some illages. The mo aic culti ated land coffee bushes much open grass 

land relati el small area of wood land are features that pro ide an adequate en ironment 

for G. 1'1'1 . ubmorsitan to cause a major trypanosomosis problem. 

Didessa is tsetse infe ted area in the Upper Didessa alley purposi ely selected on the ba i 

of its similar agro-climate with the Limu hay tsetse controlled for the comparison to be 

made . The tudy wa conducted on cattle and the total number of cattle in both areas was 

approximately 26500 con i ts of 24000 and 2500 heads of cattle in the controlled and the 

infested areas respecti el . Like\: ise the total number of house holds in both areas was 5295 

consi ts of 4395 and 900 in the controlled and infested areas respecti ely. Accordingly the 

entire households and cattle population in both of the areas were the study population. 

3.2.2 . Disease pre alence 

Sarnple z'ze: 

A total of 810 cattle were sampled for bo ine trypanosomosis pre alence study. Detailed 

illage count were made in both tsetse controlled and uncontrolled areas. Then cattle herd 

ere sampled using a two-stage cluster sampling technique. A herd is taken as a group of 
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cattle owned by a family or a household. The approximate sample size required to detect a 

difference between two proportions was determined with an estimated disease prevalence rate 

of 20% and 30% for both the tsetse controlled and tsetse infested areas respectively' at a 

precision level and the probability that we fail to detect the difference of 5% . and 95% 

confidence interval using the following formula (Thrusfield 1995). 

{Ml 2P (l-P 

n= 

n = sample size for each population 

PI = true proportion in populationl 

P = true proportion in population 2 

P = ~(P I +p 

M I = multipliers associated with the required significance level (a.). 

M2 = multiplier associated ith the probability that we fail to detect the difference (0 . 

Accordingly the calculated sample sizes required in each control and infested areas was 405 

cattle. 

Diagnostic method 

Dark groun phase contrast buffy coat method (Murray et al. 1977 was employed to study 

the pre alence rate of trypanosome infection . Two capillary tubes were filled for each blood 

sample. Blood to be examined was added to the capillary tubes by capillary attraction until the 

tubes were filled % ways. Each capillary tube was sealed at one end using plasticin. After 

centrifugation at 12 000 rpm for 5 minutes the capillary tube was cut to include 1 mm of 

erythrocytes and 1 em of the plasma and the buffy coat was expressed on microscope slides 

and examined using a microscope with x 40 objecti es. Thin blood smear stained with 

Giemsa was used to confinn the species of trypanosomes in case of parasitaemia. 

Consequently the PCV of each sample was estimated using a microhaematocrit reader. 
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3.2.3. Tsetse survey: 

A total of 180 monoconical traps were deployed along the established tsetse control localities 

categorized at five altitudinal levels between 1300 to 1550 meters above sea level at 50 meters 

interval in order to minimize the altitudinal variation between the tsetse controlled and tsetse 

infested areas for the estimation of tsetse apparent densities. Traps were not equally 

distributed over the different localities. They were distributed over the established localities in 

the Limu Shay (controlled) area, and along the selected suitable tsetse habitats in the Didessa 

(infested) area. The traps were deployed during the end of rainy reason in 90 trapping sites in 

each area. 44 (24.440/0) of the traps were deployed in altitude up to 1350 meters above sea 

level, 52 (28.89%) between 1351 and 1400 meters above sea level, 38 (21.11 %) between 1401 

and 1450 meters above sea level 26 (14.44%) between 1451 and 1500 meters above level and 

20 (11.11 %) of the traps were deployed in an altitude 1500 and 1550 meters above sea Ie el. 

About 80 % the traps were deployed in the savannah and the rest 20 % were deployed along 

the Didessa river and its tributaries in both survey areas. Traps were placed at suitable 

intervals depending on the ecology of the target species. Savannah tsetse can (G. m. 

submor itan detect odors from about 50-100 meters; so it is best to space traps at about 200 

meters. Riverine tsetse G. tachinoides are fairly sedentary and mostly do not react to the 

odor baits that are currently a ailable. Hence shorter spacing can be used for this group. 

Traps were baited with cow urine from local zebu cows which was "aged three weeks at 

ambient temperature (25°-30° prior to u e and acetone. The odor attractants were dispensed 

from standard dispensers placed under traps which were sited in shade with good isibility. 

Filter papers were also introduced in the bottle in order to increase e aporation rate of the 

odor for the high catch of tsetse flies . The traps were deployed in places which were 

considered to be the habitat of tsetse flies for 72 hours. The total number of flies caught sex 

species and apparent densities were recorded. When traps are used apparent density is 

defined as the number of flies/trap/day (FTD) (F AO, 2000). 

3.2.4. Questionnaire survey and retrospecti e data collection: 

For the questionnaire survey a two- stage cluster sampling was used. By using a simple 

random sampling technique first, the illages were selected and then the households. The 

questionnaire survey was conducted in the controlled (Limu Shay) and infected areas 
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Didessa to provide data for the socio-economic impact assessment of bovine 

trypanosomosis. A total of 180 households (90 in each area) were interviewed. The 

questionnaire (Annex 1 co ered issues on the disease and animal production required to 

compare both controlled and infested areas on the socio-economic impact of tsetse control. At 

each household respondents (head of household/ were asked about the trypanosomosis tset e 

and its control, and their impacts on cattle performance parameters and inputs (use of 

trypanocidal drugs with the perceived tsetse challenge and trypanosomosis risk in the area. 

This approach was nece sary with the absence of scientific monitoring and measurements 

uch as done under health and productivity studies or when these studies are not organized at 

the on set of field experiments to characterize the pre-intervention situation. 

The organizing framework used in this study generally adopts the distinction between the 

direct and indirect impacts sugge ted by Putt et al. 1980. The direct impacts were 

aggregated into impacts on animal producti ity Ii estock management and human 

population. The direct impacts on Ii estock management were concerned particularly on 

number of Ii estock kept by farmers and the way that li estock are grazed. The indirect 

impacts focused on crop production. Questionnaire survey was designed to provide data 

mainly on the direct impacts hereas the secondary ource data retro pecti e were u ed 

mainl to assess the indirect impacts on crop agriculture 
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Figure 3: Conceptual framework of the socio economic impacts of tsetse control 
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The different parameters used to as e t et e control impact on animal producti i included: 

co\\-' reproducti e performance parameters age at first cal ing. cal ing inte al cal ing rate 

and abortion rate . lactation offtake yield in liter per day and lactation days crude annual 

mortality rate, animal traction or draught 0 en producti ity \\ ork hour per da and \york da\ 

per 'ear and trypanocidal drug input treatmen anima ear. Tset e control impact on 

li e toc management that included grazing management, animal number, purchase and 

producti e offtake sale and laughter rate as also assessed from the que tionnaire data. 

Re pondent \\'ere asked to estimate the a erage alue for each parameter. The 

reproducti\ e performance parameter \vere calculated using the methodology of the 
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International Li\"e tack Center for Africa (Bourzat et al. 19 . The age at fir t calving \ya 

defined a the date of animal fir t ahing and cal ing interval as the interval benveen 1\"0 

ahing . Cahing rate i defined a the percentage of alve born to the a-verage number of 

breedino female in a defined ear. bortion rate i the percentage of pregnant female ended 

in abortion. Producti-ve off take rate \ya al ulated a all animal ~-ithdra\Yn taken out and 

-value generated in a defined ear to the a-verage number of animal during the ear. The 

num rator in lude all attle laughtered and old. Annual crude mortali rate on herd ba i 

al ulated a deaths from all cau e in a defined year in relation to the average number of 

animal during the 'ear. "\York a en out put \yere determined a the a-verage number of hour 

\yor ed per da ' and the a-verage number of land cultivated per a LDP, 199 

The a-verage number of attle i al ulated by adding the attle number one year ago to the 

urrent number and then di\l.dino it bv nyo. Cattle herd ize one ear ago \ya al ulated bv 

onsiderin attle introdu ed into and artIe ta en out of the herd a que tioned from the 

farmer. Cattle number taken out \yere al ulated b adding all deaths due to di ea e, all attle 

old. lauohtered! 10 t eaten )- predator died due to a ident and gi-ven a\ya)- a a gift, 

Cattle introdu ed into the herd in lude all ne\y born alve till \'"ithin the herd, introdu ed a 

a g1 and pur ha ed attle. Cal-ve born and died during the ear\vere not in luded \",hen 

al ulating the attle \yhi h \\'ent into a herd. 

The al ula . on of produ tion and reprodu tion -variable \\"a ba ed on the annual holy day in 

thi parti ular rudy; the Ethiopian Epiphany tinl et be l. Thu a one year i the period from 

one tin2 er e I to the other. Data ne e ary for annual epidemiologi al rate al ulation, \\'ere 

iderino even \"hi h had a urred form the pre\l.ou timket be I to the 

urrent im -e e I. 

Di e a valley i one of the tee belt area \yhere a number of :tudie have been ondu ted. 

In addition~ the ~ T ational Tee and T rypano omo i Inye tigation an Control Center 

_ ~TICC i 10 ated there. Like\yi ; there are literature and re orded data on et e an 

trypano omo is a tiyitie in the area. The pre antral data and the urrent a io-e onomi data 

on ao . ultural and liye to performan e parameter and data on tee population an 

trypano omo i prevalen e; and human population \yere aIle ted from ~ ~TICC; ~ ~A. 

Oromia Bureau a gri ul re Deyelopment and Bedelle Dabo and Goma "\ Toreda 

agri ultural offi e . and other relevant our e , The re orded data together \\'ith the 



questionnaire survey were used to assess the socio- economic impact of tsetse control on 

farming systems in Limu Shay tsetse controlled area. Annual growth rate and average family 

size were used to assess the impacts on human population. Parameters on animal traction area 

cultivated and households were used to assess impacts on crop agriculture. 

3.3. Data analysis 

Based on the objective of the study data was collected to assess whether the control program 

in the Limu Shay has brought a significant effect on; tsetse population trypanosomosis 

prevalence and the socio-economic acti ities of the target population. Data analyzed include: 

Data on bo ine trypanosomosis: 

Data collected on prevalence species of trypanosomes identified and PCV were analyzed. 

The prevalence rate of trypanosome infection was calculated as the number of 

parasitologically positi e animals as examined by dark ground/phase contrast Buffy coat 

method (Murray et al. 1977 divided by the total number of animals investigated at that 

particular time. Confidence interval (95%) and chi-square test were used to compare the 

pre alence rates of trypanosome infection in different villages and between tsetse controlled 

and the infested areas. Student t-test was utilized to compare the mean PCV of the 

parasitaemic cattle with that of the aparasitaemic cattle both within and between the 

controlled and uncontrolled areas. 

Data on t etse fl. surve 

Data on density species and sexes of t etse flies were compared using descripti e statistic 

such as percentage reduction in t etse densities due to control operations. Apparent density 

was utilized to estimate the tsetse population density in both controlled and infe ted areas. 

Chi test was used to test the percentage of traps that caught Glos ina regression analysis and 

OV A were used to test the relationships and differences in fly catch by the altitudinal 

Ie els and t test was al 0 used to test the difference in the mean fly catch between tsetse 

controlled and tsetse infested area. 
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Socio-econolnic data: 

Parameter on crop production uch a total land cultiyated land culti ated per crop per 

hou e hold and parameter on Ii e tock production like total cattle population draught-oxen 

"ork out put per) ear milk . eld per da and milk offtake per lactation were compared for 

both t etse controlled and uncontrolled areas and before or after the control operations u ing 

de criptive tatisti like percentage and ratios."\ ere data \vere suitable for tati tical 

anal) i parameter means and proportions were examined for a ociations and ignificance 

u ing a one tailed t -te t and chi- quare. 

The tati ti al pa kage u ed for the analy i \vere Intercooled tata .0 for \vindo\\' and 

P 11.5 for \,' do,-'," . 
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4. RESULTS 

4.1. Disease prevalence 

4.1.1. Parasitological findings 

In order to assess the current epidemiological situation of bovine trypanosomosis a total of 

405 cattle in 6 illages ofLimu Shay controlled) and 405 cattle in 5 villages ofDidessa tsetse 

infested areas were examined for the presence of trypanosome infection to determine the 

disease prevalence rate during the months of October to December 2003. 

4.1.1.1. Ts t e controlled Limu Shay area 

The pre alence rate of trypano orne infection in cattle in Limu Shay tsetse controlled area of 

the upper Didessa alley in estigated as found to be 7.9% CI= 0.0526-0.1054 . Highest 

trypanosomes pre alence rate of 14.3% was recorded in Meti village followed by illage 3&5 

12.9% . The parasitological results are presented in Table1. Fifty percent of the 0 er all 

infections ere due to T. i ax 43.75% due to T. congolense and 6.25% due to T. brucei. 

Table 1: Parasitological result in the 6 villages of the Limu Shay tsetse controlled area. 

Trypanosome 
illages Animals speCIes 95% CI 

Examined Infected % TV TC TB 
Balto arabu 63 4 6.3 2 2 0 0.0016-0.1254 
BaltoAbulu 68 6 2 3 1 0.0191- 0.1574 
Koticha 60 4 6.7 1 3 0 0.0017- 0.1316 
Meti 64 9 14.1 5 3 1 0.0532- 0.22 1 

illage 3 & 5 70 9 12.9 6 3 0 0.0818- 0.20 9 
Sokoru 80 0 0 0 0 0 
Total 405 32 7.9 16 14 2 0.05226- 0.1054 

iva.x." TC= T. congolense: TB= T. brucei. 
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4.1.1.2. Tsetse infested (Didessa) area 

The prevalence rate of trypanosome infection in Didessa tsetse infested area of the Upper 

Didessa alley in estigated was found to be 27.16% (CI= 0.2281- 0.3151). The highest 

pre alence rate was recorded in Burka village (41.2 %) and the lowest in Temo village 

8.96% . The prevalence rates of trypanosomosis infection in different villages are as shown 

on the Table 2. About 78.2% of the overall infections were due to T. congolense 17.3% due 

to T. i ax 0.9% due to T .brucei and 3.6% were mixed infection (T. congolense and T 

i ax) . Except for Temo there was no apparent difference between villages as regards the 

most prevalent trypanosome species. In Temo illage 50% of the parasitaemia was due to T. 

vi ax while 33.3% of the parasitaemia accounts for T. congolen e the otherwise predominant 

trypanosome in the area. 

Table 2: Parasitological re ults in 5 the illages of the Didessa tsetse infested) area. 

Animals Trypanosome s}2ecies. 
illage Examined Infected % TV TC TB Mixed 95% CI 

Chelelek 94 27 28.72 3 24 0.1941-0.3804 
Burka 85 35 41.18 9 25 1 0.3050- 0.5185 
Loko 90 28 30.0 1 24 1 2 0.2136- 0.4086 
Kolu 69 14 20.29 3 11 0.1056- 0.3002 
Temo 67 6 8.96 3 2 1 0.0194- 0.1597 
Total 405 110 27 .16 19 86 1 4 0.2281- 0.3151 

= T. i ax:' TC= T. cOllgolense' TB= T. brucei. 

4.1.2. Hematological findings. 

4.1.2.1. T etse controlled area Limu Shay. 

Results of the hematological [mdings are presented in Figure 4 see also Annex 2 . The mean 

packed red cell olume PC % alue of the total number of cattle te ted wa 25.0%. Cattle 

herds found in illage3&5 had the lowest mean PCV alues 22.46 % compared with the 

other area. There was stati tically significant difference (P<O.OO l' CI=24.1909- 25.7557 

between the mean PC alues of cattle found at Sokoru and illage 3&5. On the other hand 

o er 42% of the PC alues of cattle examined were greater than or equal to 26%. bout 
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19% of the para itaemic and 4 % of the apara itaemic cattle had PC greater than 26%. The 

mean PC alue of para itaemic cattle 21.66' CI= 20.0371 - 23.2734 was ignificantly 'lower 

than the mean PC alue of the apara itaemie cattle 25.29' CI= 24.856 - 25. 224' P< 

0.001 . 

Figure : The mean PC value of para itaemic and aparasitaemic cattle in Limu Sha t et e 

ontrolled area. 

4.1.2.2. Tee infe ted ide a area 

Re ul of the hematologi al finding are pre ented in Figure 5 Annex 3 . The mean PC\ 

value of the total number of cattle te ted \\.-a 22. . The mean PC alue of para itaemi 

attle mean=_O . . CI = 20. 1126- 21.""602 \-va tati tieall lo\\er < 0.001 than the mean 

PC\~ value of apara itaemi attle mean=23.6· CI= .1303- .096. About10 00 of the 

para itaemi and 1.0 % of the apara itaemic cattle had PC values greater than or equal to 

60
0, and 25.450

0 of the animal had average P alue greater than 26%. 
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Figure 5: The PCV values of parasitaemic and aparasitaemic cattle in the tsetse infested 

(Didessa) area. 

en 
Q) 
~ 

(ij 
> -~ Q -> 
(J 
a.. 
c: 
"' Q) 

~ 

24 
23.5 

23 
22.5 

22 

21. 5 
21 

20.5 
20 

19.5 
19 

Parasitaemic Aparasitae mic 

Cattle 

Overall 

4.1.3. omparison between the two areas and changes before and after tsetse control 

Cross ectional companson of disea e pre alence and PCV value between the tsetse 

controlled Limu Shay area and the tsetse infested Didessa area has shown 71 % reduction 

in trypanosome pre alence Chi = 51.95' 95% CI = 0.1490- 0.202' P< 0.001 and 9.51 % 

increase in PC alues (t= 7.035' 95% CI = 23.623 - 24.2387' P< 0.001 at Limu Shay 

controlled area which was statistically highly significant. The results are presented on Table 

3 below. 

Table 3: Comparati 'e disease pre alence and PCV alues between Limu Shay controlled 

and Dides a infested areas. 

Area o of cattle 
examined 

T etse controlled 405 
Tsetse infested 405 
o erall 810 

0.079a±0.013 
0.2716b_0.022 
0.177 _0.0133 

different superscripts differ significantl . 

40 

Mean PCV (% _ SE 

25.00a _0.217 
22.85b _0.213 
23.93±0.157 



Data Anal i for ban e in di ea e preya1en e and PC\ T yalue igure 6 before 19 

the inteTYention and the pre ent finding 200 ha ho\vn that, infe rion rate in artIe redu e 

from .-+ 00 mean preyalen e rate to - .9 00 and that PC\ T mean yalue in rea ed from 

_ .-+ to _ 996 data re ord . The mean annual trypano orne 

preyalen e rate and PC\ T yalue in the antral period 1 9-1996 \yere ~ . and _ ... . 11 

re e tivel). The pe Ie of trypano orne inyoh ed ill live tack infe tion before the 

int fyen . on ,va in order of T. conoole e re ponsible for I % of all infe tio ! follo"-ed by 

T. vi1' x. \\-hi h a aunt or orne _0 0 . 

Fie re 6: Chance in tr\-pano orne preyalen e and PC\ T at Limu hay t et e ontroll d area 
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4.2.1. Tsetse controlled (Limu Shay area. 

F 0110\\ ing the official declaration of G. rn. submorsitan control in Limu Shay in 1996 thi 

tudy has been the first intensi e entomological and parasitological survey set up to confrrm 

particularly the status of control of G. m. ubnzorsitans in the area. During the study period 

no G. nz. ubmortan was trapped de pite the deployment of 90 monoconical traps in the 

previou I highest tsetse density localities and which are the locations where the fly 

population are most likel to be encountered. 

During the urve onl one Glo ina pecies was caught in the study area as shown in Figure 

7. Glo ina tachinoide was trapped in 4 out of the 6 localities surveyed 66.67 % the area 

along the drainage lines in Didessa ri er and its tributaries Annex 6 . A total of 363 G. 

tachinoide with apparent den ity of 1.3 fly per trap per day (FTD were caught during the 

un e. pparent density along the ri erine localities was 5.5 363 G. tachinoide trapped 

\\ ith 22 trap in 3 da s . The apparent density of G. tachinoide population calculated per 

localities varied from 0 FTD to 12.3 FTD during the survey. About 63.6% of the total fly 

amples \\'ere female flies y hich a significantly different from a 50/50 distribution 

P<O.OOl . 

Figure : Tset e apparent den i b 10 alitie in the tset e controlled imu Sha area .. 
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.2.2. I et e infe ted ide a area 

During the UTye ro'o Glo ina pe ie \yere caught in the tud area. G. m. ubmortan \ya 

trapped in 5 out of the 6 10 alirie un~e ed .3 % of the area in the ayannah \\-oodland. 

Like ,yi e, G. tachinoid \ya trapped in 2 out of the 6 10 alirie sunTe ed 33.33°'0 in the 

area along the drainage line Dide a and i tributarie. total of 09 G. n1. ub7110r itan 

and - '" G. t hinoide \yere aught during the UTye Annex . Figure ho\\ the apparent 

densitie of G. m. ubmor itan and G. ta hinoides in the infe ted area and Figure 9 ho\y the 

apparent den itie a ording to pe ie of e e in the different localitie . Apparent densirie 

of G. 711. ubmor itan 1. - FID population al ulated per 10 alirie , yaried from 1.26 to 2.91 

FID, and from -.0 to 2 .9 FTD for G. tachinoides 2.05 FID . 

_-\bout '" 6 ° 0 and 5 .0 - 0 <> of the total flay cat h \yere female for G .n1 sub mor it 71 and G. 

t hinoide respe ti, ely. 

Fio re : Apparent den itie of G. 7n. u mor itan and achi710ide ill et e infe ted 
ide a area. 
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Figure 9: Apparent densities of G. m. submorsitans and G. tachinoides by localities in tsetse 

infested (Didessa) area. 
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4.2.3. Comparison between the two areas and changes before and after tsetse control. 

A total of 1325 tsetse flies (G. m. subn'lortans and G.tachinoides) were caught during the 

survey period. Of these 30.87% G. m. ubmorsitans (1.51 FTD) surveyed in the Didessa 

tsetse infested area. The rest 69.13% was G. tachinoides caught from both Limu Shay area 

(363 39.6%) with apparent density of 1.34 FTD and Didessa area (553, 60.4%) with apparent 

density of 2.05 FTD as indicated in Figures 10 and 11. The reduction in apparent density of 

G. tachinoides in Limu Shay (controlled) as compared to Didessa (infested) area was about 

35%. Glossina morsitans submorsitans was not detected in the controlled area. In both areas 

G. tachinoides was caught along Didessa ri er and its tributaries. There was a marked 

difference (P < 0.05) in the apparent density of G. tachinoides between the controlled (5.5 

FTD) and infested 13.17) areas along the drainage lines. 
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Figure 10: Proportion of flies according to species in Limu Shay (controlled) and Didessa 

(infested) areas. 
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Figure 11: G. tachinoides apparent density in the controlled and infested areas. 
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Table 4 shows the total catches with its mean and apparent density calculations. The overall 

(pooled data) catches were 27.4% (Mean=4.033· 95% CI= 0.4734- 7.5932) in the controlled 

area and 72.6 % Mean= 10.69' 95% CI= 5.19475- 16.18302) in the tsetse infested area. The 

mean catches of tsetse flies in the Limu Shay tsetse controlled area were significantly 

different (p<0.05) as compared to the Didessa tsetse infested area. Overall tsetse apparent 

density was reduced by 62.4% in the controlled 1.34 FTD) as compared to the infested (3.56 

FTD area. 
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Table 4: Tsetse apparent density (fly per trap per day) in the controlled and infested areas. 

Area Total catch G . m. submorsitans G. tachinoides Mean FTD 
3 days catch catch 

Infested 962 409 553 10.69* 3.56 
Controlled 363 363 4.03* 1.34 
Total 1325 409 916 7.36 2.45 
ote: * = means differ significantl P< 0.05. 

Figure 12 and Table 5, shows the proportions of male and female flies and their apparent 

densities (fly per tap per day of the 0 erall fly caught. There was significance difference in 

the 0 erall mean catches of both male (3.01) and female (4.35) in the two areas (P< 0.001 

Binomial test. 

Figure 12: Proportion of male and female flies in both Limu Shay controlled and Didessa 

infested areas. 
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Table 5: Comparison of Male and female apparent densities fly per trap day . 

Sex G.m. ubmorsitan G. tachinoide o erall 

3 da s FTD 3 days FTD 3 days FTD 

catch catch catch 

Male 178 0.33 364 0.67 542 1.00 

I Female 231 
1

0.43 552 1.02 783 1.45 
I I 
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In the analysis of the pooled data 69.3% (918 flies mean= 20.86; CI= 8.2985- 33.4287) of 

the total G. nl. submorsitans and G. tachinoides were at an altitude below 1350 meters 'above 

sea Ie el. It was only 2.79% 37 flies mean= 1.86' CI= 0.5152- 3.1848 in altitude level 

above 1500 meters (1501 -1525 meters above sea level. 

Statistically significant difference was observed (F= 6.04 P < 0.001) in the tsetse fly catch 

ithin altitudinal categories. A linear regression analysis for the Log10 x+ 1 transformed 

mean fly catch was perfonned to see if there was a correlation between tsetse fly distribution 

and altitude as shown in Figure 13. Accordingly as altitude increase there was a decrea e in 

the tsetse fly catch which indicates that there was a negative relationship between altitude and 

t et e fl distribution. 

Figure 13: Relation hip between the density and altitudinal distribution of tsetse flies 
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A indicated in Table 6 and Figure 14 only 57.78% of the 0 erall traps in both areas caught 

t et e flies Chi = 87.54' 95% CI= 0.5049- 0.6506 . Analysis of the data shows a statistically 

ignificant difference P< 0.001 between the two areas. About 23% 21 and 92% 83 of the 

total traps caught flie in the controlled and infe ted areas respectively. 
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Table 6: Per entage of trap that caught et e fiie in Limu ha controlled and Dide a 
infe ted area . 

titude 
meter 

~o 

1 -1-1 00 
1401 -1 -0 
1-+5 1-1 -00 
> -00 

Total 

Controlled area 
Xumber Number of traps \vith 
of trap Glo ina 00 

22 
26 
19 
1 
10 
90 

22 
26 
19 
1 
10 
90 

umber of trap vvith 
Glos ina % 

Figure 1-+: Overall oled data ho\ving Per entage of traps that aught e e fiie in ea h 

al ti dinalleyel. 
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Re orded data lin enber~ 992 ha hO\\TI that, the population of flie in the Limu hay 

prior to the intervention "'a 1 to FID for G. nl. ubmor it 11 . At the end of 19 t et e 

antral program ;\'a tarted at Limu ha ' over an area of orne 150 km-. The la t trapped G 

. 172 . ubmor it 11 fly 2 female ie in Limu hay \va found in 199_ but monitoring trap 

maintained oyer the entire area until the end of the antral program in 1996 failed to at h 



an \"\ ild flie. e erthele along the cour e of the Didessa ri er and its tributarie adjacent 

to the controlled area are permanentl infe ted \vith G. tachinoides. 

4.3. Que tionnaire and retro pective data findings 

Data colle ted in F ebruaryJ 1arch 200 from a random ample of 1 0 household and 

e . ting data records y ere a e ed to determine hO~T t etse control ha affected Ii" e tock 

productivit) and crop agriculture in the tud area. 

4.3.1. Impac on Animal produ tivi 

The Para itaerni tatu and PC value a a mea ure of Ii" estock produ tivity ha been 

pre ented on the di ease prevalen e e tion. Here it i shO\\TI reprodu ti e performance 

la tation offtake mortali animal tra tion and inpu of preventive and urative treatmen 

of trypanocidal drug a a mea ure of live tock producti\i . 

-L .1.1. Reproductive performan e 

The finding of cattle reprodu tiye performance parameter are hO¥.TI in Table . From the 

que tionnaire urvey data it \ya hO\\TI that the means for cahing interval varied benveen the 

controlled imu ha and the et e infe ted ide a area . The average alving inten-al at 

the e e controlled area \ya about month 1 % horter than the et e infe ted area, the 

re pe tive mean being 0 and 3._ months re pectivel) a pre ented in table . The 

al ulated calving rate \ya 61.1 ~o and . % for the controlled area and the infe ted area 

re pe tivel". The general impli ation i that in t et e ontrolled area calving rate \\"a 

increa ed b - 0 
• O. 

_--\naIl' i of the data al 0 gave the average mean of the e timated age at fir t ahing to be 2 

and - . months in the area of the e e ontrolled and the et e infe ted re pectivel . In the 

t et e ontrolled area a 0 iated \\Tith the redu tion in the prevalen e of bovine trypano orne 

infe tion \',Ta al 0 a ignifi ant redu tion of about 9. % in average abortion rate. The 

abortion rate \Va 16.1 % and 26. 00 in ontrolled and infe ted area re pe tivel . 
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Table 7: Reproductive performance of cows at Limu Shay (controlled) and Didessa (infested) 

areas. 

Parameters Controlled area Infested area 
Obs Mean SE Obs Mean SE 

Calving interval 89* 20.04a 0.284 65* 23.20b 0.372 
(months) (2.67) (2.99) 
Age at 1 t calving 89* 42.00a 0.472 65* 47.45b 0.450 
(months) (4.45) (3.63) 
Calving rate 329** 0.641 a 0.026 116** 0.474b 0,047 

(0.49) (0.48) 
Abortion rate 329** 0.161 a 0.203 116** 0.267b 0.411 

(0.37 (0.44) 
ate: Figures followed by different superscripts (a b) differ significantly (P< 0.001)-

Standard de iations in parentheses ' Obs= obser ations (* = umber of respondents ** = a erage 
number of breeding females) . 

4.3.l.2. Lactation Offtake 

Respondents in both tsetse controlled and tsetse infested areas were asked to estimate the 

daily milk offtake per cow for human consumption at the time of survey. 

As indicated on Figure 15 analysis of the household survey has shown that, the estimated 

average means for daily milk offtake between the Limu Shay (l.67 liters per day) tsetse 

controlled and Didessa tsetse infested (0.91 liters per day) areas were significantly different 

(P< 0.001 . The estimated average mean for lactation yield per cow from the tsetse controlled 

area was high at 350.7 kg in a lactation of 210 days. The corresponding result for the tsetse 

infested area was 157 kg and 173 days respecti ely for the lactation yield and lactation length 

respectively. The result has shown that mean lactation yield was increased by 122.8% in the 

tsetse controlled area as compared to the infested area in the valley. 
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Figure 15: Estimated means for lactation length and mean daily milk yield per cow in Limu 

Shay (controlled) and Didessa (infested) areas. 

-+oJ 
1.8 ~ 250 ~ 

+oJ 

:2 1.6 en 
.~ 200 c: 
~ 

1.4 ~ 

~ 
1.2 c: -1 150 0 tn _ Mean daily milk yield E ~ ~ 

I~Mean lactation length , 0.8 S co 
.~ 100 "'C 

0.6 (.) -co ~ 
"'C 0.4 50 c: 
c: 0.2 co co cu cu 0 0 :E :E 

Controlled Infested area 
area 

4.3.1.3. Mortality 

In cattle trypanosomosis causes production losses and e entually death. Farmers percei ed 

that the most important livestock trait affected by trypanosomosis was cattle mortality. 

Farmers were asked how much 0 erall cattle losses they attribute to trypanosomosis 

irrespecti e of age-sex groups. About 99 % of the owners in the tsetse infested area and only 

52 % of the owners in the tsetse controlled area ranks trypanosomosis top. Table 8 and Figure 

16 show cattle mortalities in both areas. The estimated crude annual mortality rate in both 

tsetse controlled out of the 1148 a erage number of cattle kept in the preceding year and 

tsetse infested areas (a erage number of cattle 481) were 7.93 % and 29.1 % respectively. 

o erall the population of cattle dying of trypanosomosis consequence was reduced by 72.7 % 

in the tsetse controlled area as compared to the infested area with the largest reduction noted 

in the categories of oxen >4 years and young animals 1-4 years). The difference in the 

o erall mortality between the two areas was statistically significant P< 0.001 . 
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Table 8: Estimated cattle mortalitie in age and sex category at Limu Shay controlled area 

and Didessa (infested area. 

Animal category Controlled Tsetse infested 
umber Rate (% umber Rate % 

Cows 23 7.0 29 25.0 
Oxen 27 8.2 72 33.8 
Young stocks 1-4 years 23 5.8 27 20.8 
Calves 18 9.0 12 24.0 

Figure 16: Comparison of the 0 erall cattle mortality between Limu Shay controlled and 

Didessa infested areas. 
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.3.1.4. Animal traction 

Oxen and plough are used to till the land where Ii e tock can be kept' in other area handhold 

hoes are used. In the upper Dide sa aIle animal draught is widel applied in crop 

production and the health and a ailability of oxen i essential for ploughing of hea 

ertisol . During the urvey the effect of trypanosomo is incidence on the producti i of 

oxen used for traction was e,'aluated as presented in Figure 17. The hou ehold surve has 

hown that in the tsetse controlled area draught oxen ork about 789 hours per ear made up 

of 136 da s of 5.8 hours each. The corresponding calculated re ult for the t et e infe ted area 

was 202 ork hours per year made up of 48 da s of 4.2 hours each. 
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The recorded socio-economic data collected during the survey from both areas was evaluated 

and average area cultivated per household was plotted against the number of oxen owned per 

household. In the tsetse controlled area for each additional ox each household was able to 

cultivate an additional of 1.7 hectares of land. For household in the infested area the 

corresponding figure was 1.3 additional hectares that could be cultivated for each ox that they 

owned. Comparison of the two slopes provides a measure of the relative inefficiency of oxen 

in the tsetse infested area. An ox in the tsetse controlled area was 30 % more efficient than 

oxen in the tsetse infested area. 

Figure 17: Draught oxen performance according to work hour per day and land cultivated per 

house hold per ox in Limu Shay (controlled) and Didessa (infested) areas. 
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4.3.1.5. Trypanocidal drugs input 

Analysis of questionnaire survey for farmers' trypanocidal drugs usage howed that 

chemotherapy was a common approach to trypanosomosis control. Where a 

chemoprophylactic measures although practiced were less ob ious. Investigation on the use 

of trypanocides in the survey areas showed that most cattle owners 98% in tsetse infe ted 

area and 72% in the tsetse controlled area u e trypanocidal drugs to treat their cattle herd . 
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There ,ya no Government veterinary c lini in both area and the treatments in all the ca e in 

the et e ontr lIed area and 1.1 0
0 of the ase in t et e infe ted area \vere farmer treatment 

ap lied either by them selve or by the drug mugglers. The trypano ides diminazene 

a eturate erenil Rand isometamidium amorin R \\'ere used in the tudy area . Analy i 

o the re pondent I preferen e for tr: ano ide indi ate that in .f 1 % of the ca es there ,ya a 

re eren e or i ometamidium in t et e in ested area. In et e controlled area almo in all the 

a e 990 0 the pre eren e ,ya for the diminazene a eturate . .<--\s indi ated in Figure 18 ee 

",-~ex 8 the mean num er of treatment per animal per annum in the t et e ontroUed and 

t et e infe ed areas ,ya 0.19 an .16 re pe tively. In both area in almost all the a e they 

pre er to treat i k animal . The impli ation ,ya that framers in the ontroUed area redu ed 

n: ano idal drug input y 9 % a ompared to the infeste area. 

Fi~ re 18: AT ra~e annual trypano idal rug treatments per animal in herd oflimu hay 

ontroUed an Di e a i este area. 
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intensity of land use increased with tsetse control resulted in successful reduction of 

trypano omosis risk in the tsetse controlled area. In the tsetse controlled area 0 er 86% of the 

re pondents said that the current grazing area ¥. as near ri er valley and gallery forests around 

Didessa ri er. In the tsetse infested area all the respondents suggested that cattle s grazing wa 

generall focused on illage grazing field particularly during morning and late afternoon 

and in the sa annah during the midday. This kind of grazing mo ement is used as a traditional 

grazing mo ement of animals that are used to minimize tsetse contact. 

4.3.2.2. Impacts on animal numbers purchases and sales 

Cattle density in the tset e controlled area and tsetse infested area ere compared based on 

the current socio-economic recorded data collected from Goma and Bedelle Dabo oreda 

respectivel for the 0 areas. Data analysis has shovVTI that cattle owned per household are 

higher in the tsetse controlled area 94% than the tsetse infested area as shown in Table 9. 

The number of cattle per O\\'ller in the tsetse controlled area is hvice that of the tset e infe ted 

area \"ith an a erage of 5.5 cattle per o~.:-ner in the tsetse controlled area and 2. 4 cattle per 

O\\'ller in the tsetse infested area. Herd structures al 0 differed between the two area V\ ith the 

proportion 29.51 % of draught animal male >4 ears in the total herd being lightly lOver 

in the tsetse controlled area than the et e infested area 31.9 % . Relativel the difference 

\va higher in the proportion of co\-,," betV\reen the ontrolled 31 % and infe ted 1 .63% 

area . In the tsetse controlled area the Oxen: Co\-" ratio wa 0.9: 1 compared to the 1. : 1 ratio 

in the tsetse-infested area. 
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Table 9: Relationship betvveen Ie el of trypanosomosi risk and a erage number of cattle 

owned. 

Animal Controlled area Infe ted area All areas Relati e 
category relati e difference 

umber Proportion umber/ Proportion % 
house hold % household % 

Calve 0.66 12.00 0.34 12.05 0.61 9 
Young tocks 1.51 2 .49 1.06 37.38 1.43 - 3 
1-4 ears 

Co s 1.71 31.00 0.53 1 .63 1.51 ...1-.223 
Oxen 1.62 29.51 0.91 31.94 1.50 
Cattle 0 erall 5.5 100 2.8 100 5.05 9 

LiYestock production parameter elected for monitoring change in the tsetse control ite of 

the pper Didessa aIle included the number per pecies types. Anal si of the data recorded 

from TnCC 19 - 1996 and Goma ") oreda 199 - 2003 for Limu Sha t et e controlled 

area Annex 9 and 10 indicated that the a\ erage increase in number of animal ov.ned b 

each hou ehold 0 er a period of 15 ear 19 -2003 had been 323% for cattle 363% for 

heep 950 % for goa and 50% for equine a pre ented on Table 10. The population of 

oxen ha been rai ed b 55 %. The ratio of oxen per hou ehold \-va calculated and the re ult 

hov.'ed that there v. a an increa e in parameter b 260%. The in rease in total live tock 

population in Limu Sha recorded for the period 19 and 2003 wa 364 %. 

Table 10: Change rna erage li\ e tock grov.ih in Limu ha tsetse controlled area. 

Liyestock Relati e 
. . 

umber umber 
mcrea e ill 
number 

ou ehold 00 

Cattle 3133 1.30 2 190 '".50 -323 

Oxen 10 5 O. 5 1 0 1.62 -260 

heep 266 0.11 2265 0.51 -363 

Goats 20 0.0 3 00 O. -950 

Equine 13 0.06 1 O. 3 - 59 

Overall 3 0 1.55 31603 .19 -36 
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Table 11 shows sales and slaughter rates. However the household survey has shown that the 

productive offtake rates sale and slaughter rates) were 6.5% and 10.8% for the controlled and 

infested areas respecti el . Like ise the purchase rates were 1.5% and 17.6% for controlled 

and infested areas respecti ely. Producti e offtake rates were lower (by 39.5%) for the tsetse 

controlled area than the tsetse infested area. In the tsetse controlled area about 41 % of cattle 

purchases ere breeding animals. In the tsetse infested area on the other hand about 63.1 % 

of all purchases were adult males purchased for draft purposes. Sales and slaughter rate were 

not increased after control operation become effecti e. 

Table 11: Offtake rate and purchase rate in Limu Sha controlled and Didessa infested areas. 

Controlled area Infested area erall 
Parameters o Mean:: SE o MearuSE MearuSE 

Sale and 75 0.06Sa =:0.007 52 0.108b_0.014 127 0.078_0.007 
slaughter 
Purchases 

.3.3. Impacts on human population 

84 
2 
O. 1 76 b::O . 1 73 1 0 1 

In both stud areas over 60% of the household reported that the or their parent rno ed to 

the area. In Limu Sha mo ement to the area ~ a highe t during the period of acti e t et e 

control 19 8- 1996 . ore recent migrants ettled nearer to the ri er and further from the 

roads than les recent migrants. TYICC so io economic data record 19 - 2003 ho\ved 

that the recorded number of hou eholds and total population in 19 v 'ere 2 16 and 9292. 

The orre ponding figure for the ear 2003 \vas 395 and 19415 for number of hou eholds 

and total population respecti el. a re ult the number of hou ehold and total population in 

the area increased b 1.90/0 and 10 .9% respecti el bern'een 19 and 2003 with an 

a\ erage annual grov, h rate of 5% in the number of households and 7.2% in the number of 

total population. LikeV'. i e anal i of the 2003 recorded socio economic data re ealed that 

the average famil size for Limu ha tset e controlled and Dides a t etse infe ted Annex 

11 v,'ere 4.4 and 2.9 per ons re pective1 . The number of hou eholds and total population in 

2003 for Dide sa \\ as 900 and 26 0 re pecti el . Tsetse control ha changed the patial 
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pattern of ettlement and human population in Limu ha"<; a ompared to Dide a t et e 

infe ted area. 

-L A. Impa t on crop agri ulture and land u e 

~ -early all re pondents link re ent in rea e in the u e of animal tra tion and u e 0 pa 

animal in Limu haY area to the redu tion in e e hallenge and the 

improyement in animal health! ,yhi h ha re ulted in expansion of cultiyable land due to 

improyed a e to preyiou 1.: infe ted zone . 

~.\naly i of data re ords ~-\nnex 9 an 0 from ~ ~TICC 19 -1996 and Goma ;\-ereda 

99- - 00 ha hO\\TI that, the num er of draught animal Oxen and bull per hou ehold 

ben,-een 19 and _00 in rea e from O. -6 to 2.-+ in Limu ha.: t et e ontrolled area. The 

in rea e in animal tra tion u e om 9 a d 00 has inturn brou ht about han e in 

ultiyation pra . e \\-ith ub equen in rea ill ayera e area ploughed under animal tra tion 

from _ -- .1 he tare to tare. Here the in rement re orded in 00 rea hed _6 Db 

a ompared 0 that of 9 . ,,-ith an ayera e annual in rea- ho;\' he 

hange made to the proportion 0 ul 'yated rop in Limu hay. A .. ' -er; intere g re ult 

'a ob-elTed recardin he proportion 0 Ian pu under i erent rop prior to th ontrol 

a \itie: 0 malZe - D D and ,yere produ ed ill Limu ha,/ ·. ~~ the 

tr\ ano omo i itua 'on improyed. diYer i 1 a 'on 0 rop produ 'on taned in Limu ha.:. 

B.- 99_~ armer in the area e\y almo-t all type 0 rop. Fi re 9: ho\\- the proportion 

o Ian ul \-ated per rop type e ore he et e ontrol 9 . a the en 0 the ontrol 

program 1996 and - ~ 'ear- a er th en 0 the ontrol program _00 



Figure 19: Proportion of land cultivated Icrop type in Limu Shay tsetse controlled area. 
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As can be seen by the end of 1996 crop production in Limu Shay was diversified and the 

proportion of land cultivated for teff frequently neglected because of being labor intensive 

was an important cash crop in the area. Changes in the average holding of culti ated land 

before at the end of tsetse control and after tsetse control for Limu Shay was also analyzed. 

The a erage cultivated land per household was 0.5 hectares in 1988. At the end of 1996 this 

figure increased more than five folds becoming 3.2 hectares per household. By 2003 it was 

2. hectares per household. 

Limu Shay consi ts 14% of the total cattle population and 17.7% of the total culti ated land of 

the ereda 66 807.1 hectares in about 11 % of the total area of the wereda 134 912 

hectares . Likewise the total surface area of Didessa tsetse infested area is almost 8.37% of 

the total urface area of the Bedelle Dabo Wereda 199 099.6 hectares. It consists of 3.2% of 

the total cattle and 2.8% of 1 054 hectare the total culti ated land of the wereda 

37 648.15ha . The mean culti ated land per household was 1.1 hectares for Didessa area 

Annexes 10 and 11 . 
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5. DISCUSSION 

The predominant farming system in Ethiopia is characterized by mixed livestock and crop 

production with livestock playing a vital role in agricultural activities. Animal draught power 

is widely applied in crop production and the availability of oxen is essential for ploughing. 

Large proportion of the fertile and potentially productive land of Africa is uninhabitable 

mainly because of tsetse/trypanosomosis problem consequences and it has not been fea ible 

or cost effective to maintain cattle in areas of high tsetse infestation. 

Tsetse infested lowlands in the western part of Ethiopia have the best potential for agriculture 

pro ided that the tsetse and trypanosomosis constraints are over come (F AO, 1987). 

Recognizing the impact of tsetse and trypanosomosis as a limiting factor to exploit the most 

fertile land the go emment of Ethiopia has made various efforts to control both the disease 

and the vector. However tsetse control operation is limited in scope in Ethiopia. It covers only 

140/0 of the total tsetse infested area of the country TTICC 1996). Tsetse control program 

was being carried out in Limu Shay area of upper Didessa valley, and this site is situated at 

the upper limit of the Didessa valley. Advancement of G. m. submorsitans in these areas 

occurred since 1940' s (Barrett 1992 and at that time farmers lost about 80% of their 

domestic animals due to trypanosomosis. The disease pre alence rate in the remaining stock 

was varied from 30% to 60%. At the end of 1988 tsetse control was initiated at Limu Shay 

over an area of 150 km2 using targets baited with a combination of acetone, octenol and cow 

urine sprayed with deltamethrin 0.1 0/0) and deployed along drainage lines on the foot of hills 

and inside woodland patches. Though the control program lies within the framework of area 

de elopment in the highly affected areas its success requires information on the disease the 

ector and socio-economic profile. The main objectives of the study were to asse s the 

impacts of the tsetse control on the pre alence of bo ine trypanosomosis and on the socio­

economic acti ities of people in the area. To achieve the objecti es disease survey tsetse fly 

survey questionnaire survey and collection of data form secondary source were conducted in 

Limu Shay tsetse controlled and Didessa tsetse infested area of the Upper Didessa alley. 

The prevalence study conducted at Limu Shay tsetse controlled area of the upper Dide sa 

alley during the months of October to December 2003, has determined the bo ine 

trypanosome pre alence rate to be 7.9% with mean PCV of 25%. The result has shown a 
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remarkable reduction of about 71 % in disease pre alence and an increa e of 9.5% in PC 

values b comparing ith the Didessa tsetse infested area. Similar results ere al 0 obtained 

through the longitudinal compari on for changes in disease pre alence and PC yalue 

bern een 198 (pre-intervention and 2003 the present tudy. It has shown that infection rate 

in cattle \Vas reduced b 76% and that mean PC values increased by %. Te,velde et al. 

2004 had conducted a similar tud in the tsetse infested area of the pper Didessa 'aile 

and reported the prevalence rate up to 2l.3% and PC alues of about 2l.5% v..hich v as 

slightl less than the pre"\ alence rate 2 .16% and the PC 22. 3% recorded during the 

present stud in Didessa t et e infested area. TTICC 2002 reported prevalence rate of 

1 7% in tset e controlled Limu Sha and 29% in tset e infested areas of the pper Dide a 

,aIle . The obsen ed difference could be of time factor an or place areas clo er to ri er 

v;ere expected of higher disea e incidence in tset e controlled areas . 

Trypano oma i CL"t v., 'as the most dominant 50% trypano orne in the controlled area. 

Ho\\'e\er T. congolen e .2% ha remained the dominant species in the tsetse infe ted area, 

imilar to the re ult of past tudie . Langridge 19 6 reported that T. i~ ax i the ole cau e 

for outbreaks of trypanosoma is outside from t et e belt to be tran mitted mechani all b 

biting flie and T congol n e in the tset e infe ted area 

ve tor. In the pre ent fmding the proportion of T vi CL"t \va higher than that one reported b 

Bedane 199 m pper Dides a yalle of \ye tern Ethiopia 220
0 and low-er than that 

reported b Langridge 19 6 from area \"here liYe tock are not in contact \vith t et e 5% . 

s far as T. congolense is can erned the pre ent finding \~;a higher than the report of bebe 

and Jobre 1996 for t et e infested area of the ountry 5 .5% fev., 'ork et aI. , 2001 in 

north\X."e t Ethiopia .6% Ro\yland et al. 1993 ill outh\ve t Ethiopia 0 0 and 

Langridge 19 6 \\ here tee i pre ent in Ethiopia 60% . But it wa imilar \yith the 

finding of Te\v elde 2001 in \ve tern Ethiopia 00 . Therefore me hani al transmi ion by 

biting flie as a ye tor of T iVCL"\ till infecting the attle in Limu ha t et e controlled area 

need to be considered. 

In the pre ent fmding an animal \"ith a PC yalue Ie than 26% \\ a onsidered anemi 

Cole 19 6 . The mean PC yalue of cattle herd bet\veen the t etse ontrolled and t et e 

infe_ted areas and the mean PC yalue of parasitaemic and apr a itaemic cattle herd in both 

area differ significantl. In Limu Shay about 19% of the para itaemic and 4<Jo of the 

aparasitaemic animal PC , 'alues wa greater than or equal to 26%. The carre ponding re ult 
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for the Didessa tsetse infested area was 10% and 31 % for the parasitaemic and aparasitaemic 

respecti ely. The present values are lower than those reported by Yohannes (1997) in 'north 

west Ethiopia that 10% of the parasitaemic and 90% of the aparasitaemic cattle had pev 

greater than 27% and Rowlands (2000 in Ghibe south west Ethiopia reported that few 

animals were detected parasitaemic when pev values was greater than or equal to 26%. In 

the present finding generally the investigated pey alues in both controlled and infested 

areas were low. Infact there are a number of factors which can affect pey. Leak 1995 

reported that haemoparasites such as Babesia spp. and blood sucking insects such as 

Haemonchus spp. could also ha e a significant effect. e ertheless the mean pey alues of 

infected cattle in Limu Shay (21.66%) differ significantly from those cattle which were not 

infected 25.29%). Likewise the mean pey alues ofparasitaemic cattle in Didessa 20.8% 

differ significantly from the mean pey values of aparasitaemic 23.56%) cattle. v 

It is likely therefore that the significant reduction in trypanosome pre alence in cattle and an 

increase in mean pev alue in the Limu Shay controlled area was associated with the 

control of tsetse fly. This was brought about by the disappearance of G. m. ubmorsitan the 

most important ector of animal trypanosomosis in tsetse infested areas of African continent 

and the reduction in the apparent density 62% of population of the ectors of trypanosome 

to cattle as the trypanosomo is risk depends mainly upon the density of tset e the species of 

tsetse and the pathogenesity of the trypanosomes Leak 1999 . Langridge 1976 had reported 

the presence of G. m. submor itan in the area and that it is the most efficient in the 

transmission of T congo len e the mo t dominant trypano orne para ite in the area before the 

intervention period. 

The results are in agreement with the study conducted in the Ghibe aIle southwe t 

Ethiopia. Leak 1995 reported that t etse control had resulted in a decline of 93% in the 

apparent density of G. p allidipe and a reduction of 83% in the apparent den ity of G. rn. 

ubn10rsitans associated ith a reduction in trypanosome pre alence in cattle of 0 er 74%. 

Tsetse mean catch and apparent density ere significantly different between the 0 area . 

The most important difference \\ as the disappearance of G. m. ubmor itans in the controlled 

area. The tsetse control started in late 1988 caused the decline of G. m. ubmor itan . The la t 

trapped G. m. submorsitan fly 2 female flies in Limu Shay was in 1992 Slingenbergh 
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1992) and monitoring traps maintained over the entire area until the end of the control 

program 1996 and as it happened during the present survey (2003) failed to catch any wild 

flies. Recorded data (NTTICC, 1992) has shown that before the intervention the apparent 

density of G. m. submorsitans in the Limu Shay ranges 1 to 4 FTD. However, in the different 

areas of the Upper Didessa valley Ford et al. (1976) and Slingenbergh (1992) found an 

apparent densities of tsetse fly up to of 245 and 25-35 FTD respectively irrespective the 

species of Glossina species. Therefore it is evident that the present fmdings of 3.56 FTD in 

the tsetse infested area was much lower as compared to the fly density prior to the 

intervention. However the present finding in the infested area was in accordance with the 

result obtained by NTTICC (1996). The survey conducted in 4 woredas of the upper Didessa 

valley where there was no tsetse control revealed an apparent density ranging from 0.00 in 

Sibu Sire and Wama Boneya woredas to 13.02 FTD in Jima Arjo woredas. It seems that 

tsetse population is decreasing even in the surrounding tsetse infested areas as compared to 

the pre-intervention period. 

e erthele s in the present study 43% (l. 5 FTD) of the total fly caught in Didessa tsetse 

infested area was G. m. submorsitans. Likewise in both areas along the course of the Didessa 

ri er and its tributaries are permanently infested with G. tachinoides. About 70% of the total 

fly catch was G. tachinoides caught from both tsetse controlled (39.6%) and tsetse infested 

60.4% areas. 

Therefore only one species of tset e fly G. tachinoides was caught in Limu Shay tsetse 

controlled area during the survey. Glo ina tachinoides was caught entirely along the drainage 

lines of Didessa ri er and its tributaries with lower apparent density l.34 FTD in the 

controlled area than the infested area 2.05 FTD and reduction by about 35%. The difference 

could be mainly due to the t etse control and the subsequent changes in the egetation co er 

in the controlled area. The fa arable sa annah egetation type has already been shifted to 

culti ated crops. Tsetse density is influenced by the effecti eness of deliberate control 

program and the egetation that is ital for providing shade and suitable microclimate for 

tsetse as well as their hosts Leak 1999 . 

As an effect of tsetse control the mean trypanosome pre alence rate in cattle decrea ed from 

33.4% in the pre-intervention period 1988 to 7.14% end of the control period 1996 and to 

7.9% of the present fmding (2003). In spite of the disappearance of G. m. ubmorsitan the 

fact that the trypanosome pre alence did not decline further following the control of G. m. 
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subrnorsitans may be mainly due to the existence of G. tachinoides in the area. The following 

factors forwarded by Sahel et al. (1999 are also important while considering the 

epidemiological situation of trypanosomosis. 

Incomplete knowledge of tsetse fly distribution and the dynamics of the different 

species of tsetse flies are ery difficult to detect at low fly population densities. 

11 Understanding of the mobility of certain species of tsetse flies 

111 Insufficient knowledge of or underestimation of the epidemiological relevance of the 

mo ement of infected livestock. 

Recrudescence of parasitaemia in chronically infected animals and 

Underestimation of drug resistant trypanosome population 

Mechanical transmission by biting flies. 

Glos ina tachinoides and biting flies could play an important role in areas like Limu Shay 

",:here cattle are abundant. De La Rocque et al. 1999 ha e explained in the place \i ith fe 

human settlements the G. tachinoide feeds on reptiles and are infected with non-pathogenic 

trypanosomes. On the other hand in the ites regularl used by dome tic animals the majority 

of the "ectors feed on these animals and tran mits pathogenic trypanosome . Thus ariou 

epidemiological situations occur on a fe kilometer square scale and tran mis ion ri k 

depends on the intensity of contact behveen the host and the Glos ina than on the den ity of 

the in ects. 

There was significant ariation in the 50 50 di tribution of the 0 erall male and female flie 

caught in the mo areas. For G .n1. ubrnor itans in the infe ted area the ratio of male to 

female wa 0.77: 1. For G. tachinoide , \vhich exi ted in both areas the ratio of male to 

female was 0.66: 1. Leak 1999 described that female would comprise between 0% and 

0% of an average population. The higher proportion of female rna be attributed to the fa t 

that the live longer mean female fl span being 8 eeks than male about v eeks 0 that 

more females could be caught. 

T et e fl di tributions in both areas were also analyzed in relation to altitude hich i one of 

the main factor that could affect the abundance and distribution of t etse flies Leak, 199 . It 

v;a mainly to observe the spatial relationship between fl and altitude in the lo~!land of the 
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~pper Dide a valle . The pre ent finding indicated that the tsetse fl G. tachinoide in 

both area and G. rn. ubmorsitan in the Dide sa tsetse infe ted area di tribution along the 

five -altitudinal Ie, el \Va significantl different from one another me pective of the area . 

_..\bout 00 of the total catches \"ere in the lo\ver altitude level upto 1 00 meter and onl 

about 00 \,rere in the higher altitude > 1500 meter indicating that the catch \ a decrea ing 

\vith in rea ing altitude. Thi ,va in agreement \\ ith the pre ious "vorks done in Ethiopia b 

\~eI) en er al 199 \yho found a ignificant high catch over 93% in altitude behveen 1100 

and 1400 meter above ea level in the outhem rift valle of Ethiopia. Anal i of the pooled 

data revealed that there \va a ta ti ticall ignifi ant differen e = 6.0 P< 0.001 in the fl 

at h \vithin the altitudinal categorie . The Linear regre ion line for the LogI0 x 1 

tran formed mean fly catch line indicate the negative relation hip . In general the di tribution 

of the ) in the tudy area ho\\'ed that it \\'a also affected b altitude which influence the 

limate. Th altitude al a a e ts the vegetation cover the temperature and humidity that are 

vel) ritical for the uryival of t etse fl ea 199 

Tee transmitted trypano omo i i one of the mo t ubiq itou and important on train to 

agri ultural development in the ub-humid and humid zone of A£ri a. \yaHo\,' 1999 

reported, ompared to animal kept in trypano omo i free area animal ept in area of 

moderate ri k of trypano omo i haye lo\ver ahing rate , lo\ver milk . eld . higher rate of 

alf mortality and require more frequent treatment \vith preyentive and urative do e of 

mpano idal drug. t the herd leyel, trypano omo i reduce milk offta e. liye animal 

offta e and \\'or effi ien " of oxen u ed for ultivation. Trypano omo i al a affe t \vhere 

people liYe. the \vay they manage their li 'e to k and the number of animal that the ' keep. 

The pre ent tud) a e ed the a lo-e onOIll1 hange re ulted due to hange ill 

trypano orno i prevalen e rate and e e f1 den itie brought about b the introdu tion of 

tee antral program in the ~pper Dide a valle of Limu hay area. Anal i of the 

que tionnaire urvev and the re orded data \\"ere u ed to a e the ocio-e onomi hange in 

the area . 

The estimation of cattle performan e parameters \va an important part of the que tionnair 

uryev. ,\rule \\"e re ognize that there rna be onfounding factor a a iated \vith \\ hat 

re pondent rna ' identi . neverthele , \ve believe that the large ample ondu ted ba ed on 

\yell- tru tured que tionnaire admini tered b . \yell trained and profe ional enumerator 

66 



provided reasonable measurements of mean tendencies and minimum and maximum values of 

productivity gains. Everything else was also considered equal in both areas except the tsetse 

control intervention. 

The actual impacts of trypanosomosis on reproductive performance was estimated by 

comparing the productivity of cattle herds kept in the near by areas of the tsetse controlled 

(Limu Shay) and the tsetse infested (Didessa) areas of the Upper Didessa valley. 

The results of the present study showed that the average calving rate was increased by 35.3% 

in tsetse controlled area as compared to the tsetse infested area. Likewise, the average age at 

first calving the average calving interval and abortion rate were reduced by 1l.5% (5.5 

months) 13.6% (3 months) and 39.7% respectively in the controlled area as compared to the 

infested area. The differences observed in the reproductive performance parameters between 

the tsetse controlled (Limu Shay) and tsetse infested Didessa) area were statistically 

significant and the smaller the standard deviations associated with the results in each area 

indicated a consistency of opinion in a collective perception that the changes in the 

reproductive performances was about the same magnitude. 

In the present study the results presented on reproductive performance supported the standard 

hypothesis about the impacts of tsetse and trypanosomosi control. That is successful tsetse 

and trypanosomosis control will lead to more rapid increase in the total cattle population 

improved health increase in Ii e births and reduction in mortalities abortion and still 

births . 

In the present study the increase in cal ing rate in the controlled area as compared to the 

infested area was similar to those studies reported by Jemal and Hugh-Jones (1995 and 

Slingenbergh 1992 in the Upper Didessa alley of Ethiopia (33 .3%). Also the present 

finding on the calving rate was consistent with other studies done in Zambia and Malawi as 

reported by Doran and van den Bossche 1999. The a erage calving rate along tsetse infe ted 

edge of Malawi was 37% and in the tsetse controlled area average calving rate was 53.7 % 

45% increase. Rowlands et al. (1993) on his study about the impacts of trypanosomosis 

reported a reduction in calving rate by 11 % (lower than the present fmding) and an increa e in 

age at first calving by 100/0 similar with the present fmding) in areas of southern Ethiopia. 

Tikubet (1999) also reported a 23% reduction in the mean age of female Ii estock to reach 
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fertility after tsetse fly suppression. The observations made by other authors also conftrm the 

result of the present findings. The implication about the impact of African trypanosomo i 

re iewed by Swallow 1999) was that incidence of trypanosomosis reduces cal ing rate by 1-

12% in tolerant breeds of cattle and by 11- 20% in susceptible breeds increases calf mortality 

by 0- 10% in tolerant breeds of cattle and by 10-20% in susceptible breeds of cattle. 

About 99% and 52% of the owners in the controlled (Limu Shay) and infested Didessa area 

respecti ely attributed cattle losses (mortality) to trypanosomosis irrespecti e of the age-sex 

group . Analysi of mortality rate in herds of tsetse controlled and tsetse infested area showed 

a statistically significant difference P < 0.001). There was a 72% reduction in the annual 

crude mortality rate in the controlled area as compared to the infested area. The large t 

reduction was noted in the age categories of oxen > 4 years age 75.9% and young animal 

1-4 years 72.1 % . Howe er calf mortality as increased about 3 folds in the infested area. 

The reduction in the annual crude mortality rate observed was similar with that of Kamuanga 

1999 who reported that the 0 erall proportion of cattle d ing of trypano omosi 

consequences ere reduced by 78% ¥':ith the largest reduction noted in the categorie of 

young 1-2 years animals in southern Burkina Faso. The result of the current fmding on the 

reduction of calf mortality 62.5% as compared to the tsetse infested area wa con i tent ith 

the finding of Mulatu 1995 at Gullele area of outh\ est Ethiopia 50% . 

Respondents ere also asked to e timate the a erage daily milk yield per cow for human 

consumption and a\ erage lactation length at the time of urve . Anal sis of the data re ealed 

an increase b 0% in the a erage dail milk ield per co and an increase b 120% in 

a erage lactation yield in the controlled area a compared to the infe ted area. Tikubet 1999 

reported an increase by more than 100% in the a erage daily milk yield a an effect of t et e 

control in southern Ethiopia. The re ult of the pre ent stud wa imilar with that one reported 

by Kristjanson et al. 1999 who used a herd imulation model and hoV\ ed that the t et e free 

areas produce 3% more milk per unit land area than the t etse infe ted area . Swallo 1999 

on hi re ' e\ of the impacts of trypano omo is on African agriculture reported that 

trypanosomosis reduces milk offtake e en from trypanotolerant cattle in Gambia b 10-26%. 

In the present study it a also ob erved that a a result of the decrea ed trypano orne 

pre alence there was also a decrea e in the a erage use of the antitrypano omal compound 

diminazene aceturate and isometamidium chloride from .16 treatments per animal per ear in 
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the tse e infe ted area to a .19 treatments per animal per ear in the tsetse controlled area. 

Leak 1995 ho\yed imilar re ults \vith an overall decrea e in the u e of trypano idal drug 

before and after intenention from 0.'-1 treatmen per animal per month to 0.12 treatmen 

per animal per month. Ho\\'ever the substantial decrea e in trypano orne prevalence indi ate 

that drug treatment \ya a sociated \yith better abili of animal to control e i ting 

trypano orne infection ~ hen there \ya a redu ed tee challenge. Investigation on the u e of 

trypanocidal drug have ho\vn that mo t cattle O\"\TIers u e trypanocide and the treatmen 

\yere given b them elve and the drug mugglers, ince there \\'a on Government veterinaT) 

lini in both area . Therefore indi criminate u e of trypano idal drug rna be a ociated 

;\'ith drug re i tan e particularl ' in the high e e challenge area (Dide a. Drug re i tan e 

have been reported in Ethiopia b 1 Afe\yek et al. 200 1 in the ba Dide a t et e belt. 

Codjia et al. 99 fulugeta et al. 199 deme and Abebe 2000 in Ghibe Omo et e 

belt adjacent to the upper Dide a river} A efa and bebe 2001 in the north Omo and 

Te\velde et al. 200 in the "Gpper Dide a valle of \\'e tern Ethiopia. In both area the\ 

prefer to treat i k animal irrespective of age- ex category. De pite the level of challenge 

trypano omo i related mortality rna be redu ed b T the u e of trypano idal drug b the 

attle O\\TIer in trypanosomo is endemi area uch a the Dide sa area . Furthermore. the 

noted differ en e in the inten i ' 0 treaunen bem'een the ~'O area indi ate the ri k form 

trypano omo i that for ed the O\\TIer to admini ter trypanocidal dru . The differen e in the 

pattern of treatment in the u e of more i ometamidium ~ 1 % a a prophyla ti in the 

infl t d area and diminazene 990
0 in the ontrolled area u ge ted the level of hallenge 

and time fa tor. The i ometamidlum treatment \"ere u e ful in ontrolling trvpano omo i 

at treatment level and that the majorit) of animal \vere prote ted from infe nons. Cony reI .. :, 

the pre ent 0 t of i ometamidium per do e \va greater than other m-pano ide and thi mu t 

be vie\yed a a re tri tive \\Then a e ing it pra ti al appli a tion un er high di ea e 

hallenge. The produ tion benefi of u in i ometamidium \vere not therefore! obviou and 

under ir urn tan e till trategy annot be onsidered to an e onomi ally viable option. 

Both the longitudinal and cro - tional ompari on on the ize of Ii -e to for the et e 

ontrolled area ha hO\\TI the in rea e in the overall and or age- ex ategory 0 li\-e to 

Herd size per O\\TIer differed ignifi antI bet\\'een the 1\Vo area . There \\-a a ignifi ant 

di erence bet\yeen the number of cattle per O\\TIer in the tee ontrolled area and t et 

infe ted area! \yith an average 0 .-.,... attle per 0 ;\TIer 940
0 in rea e in the t et e ontroUed 

area and _. 4 attle per O\\TIer in the t e+- e infe ed area . )'Iore pronoun e di eren e ;\'a 
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ob en'ed \,ith the Ion 'tudinal a e ment in the average number of attle. heep. goat and 

equine per O\\TIer 6-l°~ in rea e oyer 1 ~ year . 

The a -erabe number of live to o\\TIed per hou ehold re oded in the pre ent tud., ' \\'a 

ho\\'eyer. bieher than that one reporte b) Bedane 199 in the ~pper Dide a valley 

1.+ -.- % . Gilbert et I. 1999 ha\'e al 0 predicted that \"ithout the pTe en e of t et e. there 

\yould e a 200'10 in Tea e in a mal number of attle for .AJri an ontinent a a \"hole. 

Every thin el~e e ual. one an a ume that tee and trvpano omo i ontrol had a po itiYe 

impa t on the ize 0 the herd in the tud ' area. 

ale a d ~ la ter rodu tiYe 0 fa e rate and pur ha e rate \"ere lo\yer in the et e 

ompare 0 ha 0 t et e' e ted area. The pre ent findine indi ate a ontro Ie area a 

red tion ~ ' O<}O and 900
0 re e tiyel~·. for the pro u tiYe offta e rate and pur ha e rate or 

e ontrolled area. Like\\i e. the res It of th pre ent fin ing i lo\\'er than 0 ta e from the 

~ ~a 'onal her e tima ed a 00 or a Ie ~ ~DP! 99 . The re ul \"a i tent ;\'ith th 

a urn 'on that ay: 0 are 0 en a ume to in rea e a er 0 trol opera 'on 

e orne e e 'ye and bene 1 typi allr ' in orporated in e ono . and fina ial 

apprai al 0 animal i ea e' en'en on muanea! e al.! 999 . 

Ho\\' 'er. e t et e ontrolle area ;\'h re the ale a d pur ha e ra e \\'ere 10\": he.: \\-ere 

re ominantl" - he need 0 0 tain a h 0 pa: or ood. hool . do TY. 

10 he an l' e drue . ertilizer. e. en a h nee an e met om al ema . -

. 0 - arm an non- rm ill om 0 ta -e ra l' e. _-illimal 

hro gh an expa Ion 0 area It in re u ed no 

trypa 

B 

empha~i 

emereen 

ale Ie 'el 

ontrol . \\' a 

the o ntro lle ar a lillU 

e apa i" - TO pur ha e ree 

;\'ith ull 

to her a umulation br' re en on 0 ernale 

ale or la gh r on monali ., - re -ul . 
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from control rna) mean that offtake rate decline significant1 after effective control mea ure 

have been implemented in the pre ent tud . 

In the t et e ontrolled area it ,va a1 0 ob erved that the grazing pattern has been changed. 

The finding ugge ted that in the tud area there had been an initial expansion of grazing 

area to"vard the river due to the redu tion in problem \vith et e then reduction of grazing 

area 10 er to Yillage as more and more of the land 'va brought into cu1ti ation. 

The pre ent finding indicated that there ha been a relation hip benyeen human population 

attle den ity u1tiyated land and di ea e prevalence and t etse control. The population 

grO\\1b. in the ontrolled lIDU hay area bet\\'een 19 and 2003 "vas rapid at .2% average 

annual gro\\ih rate. Therefore, area cleared of et e became mu h more attra tive to 

potential immigran and trypano omo i can al 0 be an important constraint on migration 

and human ett1ement pattern the main fa tor driving hange in land u e and land cover. 

Reid et l. 199- ill the Ghibe yallej of Ethiopia reported about the impa of 

trypano omo i that oyer 0° ° of all famil T head reported that the or their parent moyed to 

the area. ~ fore re ent migrant ettled nearer to the riyer and further from road than re ent 

migran . The trend i parti ularl), ,,'orrying in the pre ent t et e ontroUed area in e the 

riyerine fore are main on entratio of biologi al diYer it)' " 'ithin the land ape. \yano\\, 

999 on hi re\ie\v of the impa t of Trypano omo i on ~AJIican agri ulture not d the 

rela . onship ehyeen e e infe tation and attle de itv and reported that attle den ity i 

po iti,,-ely related to human popUlation density. altitude and the pre en e or ab 

The pre ent tud ... ' al 0 in\-e 'gate the adyantage of tee ontrol a in rea ed u e 0 animal 

tra . on on average 1. 6 oxen per hou ehold ulti\-ate an ayera e 0 _ .7-; he tare . improyed 

animal health in lonoer period 0 eld tra tion on ayera.....,e, a " 'or oxen \va u ed for 1 6 

day per year ompri ed of an ayerage ~. hour of \yor per day and e pansion 0 ultiyable 

land due to improyed a e to pre"iou ly infe ted zone an ay rage of _. 7 he tare land 

ul iYate per hou ehold . 

A • .nal . i of the data on \york oxen performan e ha hO\\TI that! b ompari on \vith the 

t et e-infe ted area oxen in the ontrolled area " 'ere 40° 0 more effi ient in the ayerage \\'or 

hour per da . and 1°, ° more effi ient in the ayerage area ultiyated per ox. imilar \yith the 
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present finding was the one reported by Swallow (1995). He reported that oxen in the high 

trypanosomosis risk area were 38% less efficient than oxen in the low risk area. The present 

finding on the oxen work hour per day was slightly higher than the National FLDP (1994) 

report on the herd health and productivity monitoring study of 3 years. The fmding indicated 

that on average a work oxen was used for 120 days per year each comprised of 5 hours. 

Promotion of animal traction is an engine for agricultural development. Nearly all respondents 

link an increase in the use of animal traction in the tsetse controlled (Limu Shay) area to the 

reduction in tsetse challenge and the consequent improve in animal health. The number of 

draught animals owned has increased by 260% between 1988 and 2003. The increase in 

animal traction use has in tum brought about changes in cultivation practices with subsequent 

increase in average area ploughed under animal traction by almost 800% and average area 

cultivated per household by 400%. Therefore increased use of animal traction and the 

capacity to work has translated into increased cropped land most notably for the tsetse 

controlled (Limu Shay area. Households with access to draught power were more likely to 

crop larger areas of land and obtain higher levels of food production as a result. Comparing 

both areas households in the tsetse controlled area grow significantly more crops than the 

tsetse infested area and are thus in a better position to di ersify and reduce the risks associated 

with crop failure and! or market price changes. 
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6. CONCLUSION AND RECOMMENDATIONS 

The study on the current epidemiological situation of bovine trypanosomosis in Limu Shay 

showed a reduction in disease prevalence. It was associated with the disappearance of G. m. 

sub,norsitans in the specific study site and reduction of the population of G. tachinoides as an 

effect of tsetse control. 

Comparison with the tsetse infested area showed a positive impact of tsetse control by 

increased calving rate reduced abortion rate age at first calving, calving interval, mortality 

and trypanocidal drugs inputs. This intum through increasing the number of cattle and the 

work efficiency of oxen improved the development of integrated li estock production system 

in the area. People in the controlled area raise more cattle culti ate more land and are more 

efficient in the use of resources. 

It was concluded that tsetse control in areas of high potential for integration of crops and 

live tock mixed farming like Limu Shay area is therefore beneficial. 

Based on the result of the present study the followings are recommended: 

• In the tsetse controlled study area Ii estock human population and culti ated land 

ha e been increasing at faster rate. It is necessary to consider the trade-offs between 

de elopment and environmental objecti es. Therefore proper land use plan ha to be 

in place. 

• The low Ie el of infection still observed might be attributed to G. tachinoide of the 

riverine egetation necessitating its control and possibly the biting flies. 

• The possibility of rein a ion by G. m. subJnorsitans from the near by tsetse infested 

areas should be considered at all Ie el . 

• Public support in con truction of eterinary clinics and integration of ector control 

with chemotherapy in the high-risk tsetse infested area would be needed. 

• Further studies should be conducted to quantify the impacts of tsetse control in term 

of monetary alues. 

• A cost effecti e way to generate more information about trypanosomosis impact 

would be to make impact assessment part of monitoring and evaluation of actual 

disease control intervention. 
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9. l\'NEXES 

Anne 1 : Questionnaire set to interviewing indi idual farmers 

A General information 

Date:-----------------------------­
arne of Farmer 
ge--- -- ----------------------------------------­

J? -----------------------------------------------
illage------------------------------------------

B Lh estock management 

1. \Vhen ou first ettled in this area \vhich Iiv estock did ou start keeping? 
Cattle 0 Equine 

o Small ruminants others 

2. Hov: ou do manage cattle. 
Free grazing 

Tether 
Stall feed 

. If cattle are allocated to free grazing 
In herd 

heme are the in herd? or in small group? 
o In small groups 

4. \\llere do cattle graze. 
o In the field 

In the sa annah 

5. "\ 'here i the location of \vatering point. 
o Le than 3 km a\yay 
o ore than 5 km 

C Livestock diseases 

1. Doe trypano orno i oc ur ill our area? 
o -----

In the bu h 
ear the ri er alle) 

3-5 km av:a 

_. If e \yould ou ranktrypano omosi with regard to cattle loses compared to other 
Disea e ? 

a -------------------------------------
b 
c 



d) ______________ _ 
e --------------------------------------

3. Which livestock does trypanosomosis most affect? 
o Cattle 0 Equine 
o Small ruminant 

4. Do you know the signs of trypanosomosis? 
DYes 0 0 

5. In which season or months do livestock most often get the disease (trypanosomosis) 
o Wet season 
o Dry season 

6. Is trypanosomosis getting worse better or unchanged in your area. 
o It is getting orse 0 It is unchanged 
o I do not know 0 It is getting better 

7. Do you know that flies transmit trypanosomosis? 
D Yes 0 0 

. If yes to question o. 7 which flies do you think to transmit trypanosomosis? 
o Tsetse flies 0 I do not know 
o other biting flies 

9. In which eason are tsetse flie abundant? 
o Dry season 0 All the year 
o et season 

10. Where is tsetse population high? 
o In areas close to ri er o In the bush 
o In the savannah o In the grazing scheme 

D Disease control 

1. Where are the common treatment source ? 
o Vet clinic 0 Smugglers 
o Local farm GO 

2. Who is appl ing the treatment? 
o Local farm 0 Smugglers 
o others Veterinarians 

3. Which drugs do you think are most effecti e to treat your animals? 
o Isometmedium chloride 0 Diminazine aceturate 0 Others 

4 . When au u e trypanocidal on cattle do usually treat: 
o All our animals D onI mature oxen 
D onI co s in milk onl sick animals 
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5. Did you treat OUI herd last ear? 
DYes 0 0 

6. If yes \ hat is the frequenc of treatment. 
Frequenc __ S~ason__ Age group __ 

. How man cattle were treated with trypanocidal drugs last year. __ _ 

8. y . ch disease control method s do you know? 
o Tsetse trapping Trypanocides 

Pour-on application others 
9. V\1llch disease control method s do you prefer for effecti eness. 

c Tsetse trapping Trypanocides 
Pour-on applications 0 others 

10. Ha e au participated in tsetse antral? 
Yes 0 

11. Hovv do ) au participate in the future? 
foney 

Labour 
Bu .. and use of trypanocides 
I do not ant 

12. Do ) au think that the problem of trypano omosis is expanding to ne\, areas. 
es 0 0 I do not kno\\' 

E Socio-economic data 

1."\ at are our main source of income? 
, i e tock Crops Both 

2. A at i the importance of keeping cattle? 
Elk production eat production 
anure production c Paying dO\\TY 

3. Total number of li\ e stock population 
a Cattle 

Others 

Draught power 
Others 

Oxen CO\V Female calves --- --- ----
lale cal es Heifer Bull calves --- ----

b Sheep 
Goat 

d Equine 

. ::v1ilk production average in liter of an indi idual 0\\ 

, ______ Per da ____ a\erage da sofIa tation 

5. Draught oxen-\york out put 
_____ Hour per da 

6 

ark da s per year 



6, Ho\v man cattle ha\ e ou 10 t or introduced into our herd since la t year? 

I Animal I Cattle \\'ithdrav,rr1 Cattle introduced 
I ategory I Sold Slaughtered Died Others Born Purcha ed Others 
I Oxen I 

O\V I I 
Female 

I calyes 
Male 

I I calves 
I Heifers I 
I Bullocks I I 

, Con eming breeding females: 

a Total number of breeding females ou o\\TIed ince last ear ____ _ 
Total aborted ince la tear -----

c ge at 1 cahing of a breeding female ___ _ 
d ahing inten al of a breeding female ____ _ 

Anne 2: lean PC yalue of cattle examined in 6 Yillage ofLimu ha tset e ontrolled 
area, 

Balto \\Tarabu 
Balto Abulu 



Annex 3: Mean PCV value of cattle examined in 5 villages of Didessa (tsetse infested) area. 

Number of animals and mean PCV value (%) 
Village Parasitaem Aparasitaem Total 95% CI 

IC IC 

Chelelek 27 (21.7) 67 (22.8) 9422.5) 21.8434- 23.6034 
Burka 35 (20.8) 50 (23.8) 85 (22.6) 21.7138- 23.4627 
Loko 28 (20.5) 62 (22.8) 90 (22.1) 21.1788- 23.0878 
Kolu 14 (21.6) 55 (23.4) 69 (22.9) 21.7913- 23.9477 
Temo 6 (18.5) 61 (25.2) 67 (24.6) 23.4448- 25.2715 
Total 110 (20.8) 295 (23.6) 405 22.8) 22.4398- 23.2786 

Annex 4: Annual mean trypanosome prevalence and PCV at Limu Shay area from (1989-
1996). Source: TTICC data records (1889- 1996). 

Phase Year Pre alence (%) PCV (%) 
Pre control 1988 33.4 23.42 
Control period 1989 9.5 28.96 
1889-1996 1990 1.74 26.2 

1991 1.46 27.9 
1992 5.32 26.5 
1993 3.83 25.6 
1994 7.38 25.2 
1995 5.4 23.5 
1996 17.14 25.11 

Mean=t SE 1989-1996 5.22_0.99 26.12_0.60 
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Annex 5: Fly survey data - tsetse fly catch and altitude at every trapping location. 

Identifications: A =area (AJ Controlled: A2, Infested) ,· L=location,· T=each trapping site,· Alt= altitude; J =G. 
tachinoides, 2= G. m. submorsitan ,. 3= Total (1 2),· M= Male,· F= Female 

1 2 

Wereda Localities Site Alt Start Finish M F M F 

Goma Magnaka A 1 L 1T1 1345 10/11/2003 13/11/2003 0 1 0 0 

Goma Magnaka A1 L 1T2 1345 10/11 /2003 13/11 /2003 0 2 0 0 

Goma Magnaka A1L1T3 1350 10/11 /2003 13/11 /2003 0 1 0 0 

Goma Magnaka A1L1T4 1340 10/11 /2003 13/11 /2003 1 2 0 0 

Goma Magnaka A1L1T5 1340 10/11 /2003 13/11 /2003 0 0 0 0 

Goma Magnaka A1 L 1T6 1340 10/11 /2003 13/11/2003 0 0 0 0 

Goma Magnaka A1 L 1T7 1340 10/1 1/2003 13/11 /2003 0 0 0 0 
Goma Magnaka A1L1T8 1340 10/11 /2003 13/11 /2003 0 1 0 0 

Goma Magnaka A1 L 1T9 1345 10/11 /2003 13/11 /2003 2 1 0 0 
Goma Magnaka A1L1T10 1340 10/11/2003 13/11 /2003 3 2 0 0 

Goma Magnaka A1L1T11 1360 10/11 /2003 13/11/2003 2 2 0 0 

Goma Magnaka A1L1T12 1340 10/11 /2003 13/11/2003 4 1 0 0 

Goma Magnaka A1L1T13 1345 10/11 /2003 13/11 /2003 1 0 0 0 

Goma Magnaka A1L1T14 1360 10/11 /2003 13/11/2003 0 1 0 I 0 

Goma B/Warabu A1 L2T1 1520 14/11 /2003 17/11/2003 0 0 0 0 

Goma B/Warabu A1 L2T2 1510 14/11/2003 17/11 /2003 0 0 0 0 

Goma B/Warabu A1L2T3 1510 14/11 /2003 17/11/2003 0 0 0 0 

Goma B/Warabu A1L2T4 1500 14/11 /2003 17/11 /2003 0 0 0 0 

Goma B/Warabu A1L2T5 1520 14/11 /2003 17/11 /2003 0 0 0 0 

Goma B/Warabu A1 L2T6 1510 14/11 /2003 17/11 /2003 0 0 0 0 

Goma B/Warabu A1L2T7 1505 14/11 /2003 17/11 /2003 0 0 0 0 

Goma B/Warabu A1L2T8 1500 14/11 /2003 17/11 /2003 0 0 0 0 

Goma B/Warabu A1L2T9 1480 14/11 /2003 17/11 /2003 0 0 0 0 

Goma B/Warabu A1L2T10 1475 14/11 /2003 17/11 /2003 0 0 0 0 

Goma B/Warabu A 1 L2T11 1470 14/11 /2003 17/11 /2003 0 0 0 0 

Goma B/Warabu A1 L2T12 1460 14/11 /2003 17/11 /2003 0 0 0 0 

Goma B/Warabu A1L2T13 1425 14/11 /2003 17/11 /2003 1 0 0 0 

Goma B/Warabu A1 L2T14 1425 14/11 /2003 17/11 /2003 0 0 0 0 

Goma B/Warabu A1 L2T15 1425 14/11 /2003 17/11 /2003 0 0 0 I 0 

Goma B/Warabu A1 L2T16 1435 14/11 /2003 17/11 /2003 0 0 0 0 

Goma B/Warabu A1L2T17 1430 14/11 /2003 17/11 /2003 0 0 0 0 

Goma B/W arabu A1L2T18 1440 14/11 /2003 17/11 /2003 0 0 0 0 

Goma B/Warabu A1L2T19 1480 14/11 /2003 17/11 /2003 0 0 0 0 

Goma B/Warabu A1L2T20 1500 14/11 /2003 17/11 /2003 0 0 0 0 

Goma A/Soioio A 1 L3T1 1450 18/11 /2003 21 /11 /2003 0 0 0 0 

Goma A/Soioio A1 L3T2 1440 18/11 /2003 21 /11 /2003 0 0 0 0 

Goma A/Soioio A1 L3T3 1445 18/11 /2003 21 /11 /2003 0 0 0 0 

Goma A/Soioio A1L3T4 1430 18/11 /2003 21 /11 /2003 0 0 0 0 

Goma A/ Soioio A1L3T5 1415 18/11 /2003 21 /11 /2003 0 0 0 0 

Goma A/ Soioio A 1 L3T6 1410 18/11 /2003 21 /11 /2003 0 0 0 0 

Goma A/ Soioio A 1 L3T7 1415 18/11 /2003 21 /11 /2003 0 0 0 0 

Goma A/ Soioio A1 L3T8 1410 18/11 /2003 21 /11 /2003 0 0 0 0 

Goma A/Soioio A1L3T9 1400 18/11 /2003 21 /11 /2003 0 0 0 0 

Goma A/Soioio A1L3T10 1400 18/11 /2003 21 /11 /2003 0 0 0 0 

Goma A/ Soio io A1L3T11 1395 18/11 /2003 21 /11 /2003 0 0 0 0 
Goma A/ Soio io A1L3T12 1390 18/11 /2003 21 /11 /2003 0 0 0 0 
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.... . Annex 5 continued 
Goma A/Soioio A1L3T13 1385 18/11 /2003 21 /11 /2003 0 0 0 0 0 
Goma A/Soioio A1L3T14 1380 18/11 /2003 21 /1 1/2003 0 0 0 0 0 
Goma A/Soioio A1L3T15 1375 18/11 /2003 21 /11 /2003 0 0 0 0 0 
Goma A/Soioio A1L3T16 1370 18/11/2003 21 /11 /2003 0 0 0 0 0 
Goma A/Soioio A1L3T17 1365 18/11 /2003 21 /11 /2003 0 0 0 0 0 
Goma A/Soioio A1L3T18 1360 18/11/2003 21 /11 /2003 0 0 0 0 0 
Goma A/Soioio A1L3T19 1355 18/11 /2003 21 /11 /2003 0 0 0 0 0 
Goma A/Soioio A1L3T20 1350 18/11 /2003 21 /11 /2003 0 0 0 0 0 
Goma A/Soioio A1L3T21 1340 18/11/2003 21 /11 /2003 0 0 0 0 0 
Goma A/Soioio A1 L3T22 1340 18/11 /2003 21 /1 1/2003 0 0 0 0 0 
Goma A/Soioio A1L3T23 1345 18/11 /2003 21 /11/2003 0 0 0 0 0 
Goma B/Alabu A1 L4T1 1520 23/11 /2003 26/1 1/2003 1 0 0 0 1 
Goma B/Alabu A1L4T2 1525 23/11 /2003 26/11 /2003 0 0 0 0 0 
Goma B/Alabu A1L4T3 1525 23/11/2003 26/1 1/2003 0 0 0 0 0 
Goma B/Alabu A1L4T4 1510 23/11 /2003 26/11 /2003 0 0 0 0 0 
Goma B/Alabu A1L4T5 1500 23/11 /2003 26/11/2003 0 0 0 0 0 
Goma B/Alabu A1 L4T6 1490 23/11 /2003 26/11 /2003 0 0 0 0 0 
Goma B/Alabu A1L4T7 1485 23/11 /2003 26/11 /2003 0 0 0 0 0 
Goma B/Alabu A1 L4T8 1480 23/11 /2003 26/11 /2003 0 0 0 0 0 
Goma B/Alabu A1 L4T9 1465 23/11 /2003 26/11 /2003 0 0 0 0 0 
Goma B/Alabu A1L4T10 1450 23/11 /2003 26/11 /2003 0 0 0 0 0 
Goma B/Alabu A1L4T11 1440 23/11 /2003 26/11 /2003 0 0 0 0 0 
Goma B/Alabu A1L4T12 1420 I 23/11 /2003 26/11 /2003 0 0 0 0 0 
Goma B/Alabu A1L4T13 1415 23/11 /2003 26/11 /2003 0 0 0 0 0 
Goma B/Alabu A1L4T14 1410 23/11 /2003 26/11 /2003 0 0 0 0 0 
Goma B/Alabu A1L4T15 1400 23/11 /2003 26/11 /2003 0 0 0 0 0 
Goma B/Alabu A1L4T16 1395 23/11 /2003 26/11 /2003 0 0 0 0 0 
Goma B/Alabu A1L4T17 1390 23/11 /2003 26/1 1/2003 0 0 0 0 0 
Goma B/Alabu A1L4T18 1385 23/11 /2003 26/11 /2003 0 0 0 0 0 
Goma B/Alabu A1L4T19 1380 I 23/11 /2003 26/1 1/2003 0 0 0 0 0 

Goma B/Alabu A1 L4T20 1375 23/11 /2003 26/11 /2003 0 0 0 0 0 

Goma Didessa A1 L5T1 1340 28/11 /2003 111212003 0 0 0 0 0 

Goma Didessa A1L5T2 1360 28/11 /2003 111212003 4 2 0 0 6 

Goma Didessa A 1 L5T3 1345 28/11 /2003 111212003 2 1 0 0 3 
Goma Didessa A1L5T4 1360 28/11 /2003 111212003 10 17 0 0 27 

Goma Didessa A1 L5T5 1365 28/11 /2003 111212003 18 35 0 0 53 

Goma Didessa A1L5T6 1325 28/11 /2003 111212003 36 96 0 0 132 

Goma Didessa A1L5T7 1320 28/11 /2003 111212003 30 36 0 0 66 
Goma Didessa A1 L5T8 1320 28/11 /2003 111212003 14 27 0 0 41 
Goma Didessa A 1 L5T9 1330 28/11 /2003 111212003 3 3 0 0 6 
Goma Buya A 1 L6T1 1390 3/1212003 6/1212003 0 0 0 0 0 
Goma Buya A1 L6T2 1395 3/1212003 6/12J2003 0 0 0 0 0 
Goma Buya A 1 L6T3 1400 3/12/2003 6/12J2003 0 0 0 i 0 C 
Goma Buya A1L6T4 1390 3/12/2003 6/12/2003 0 0 0 0 0 

D/Bedele Loko A2L 1T1 1455 I 17/10/2003 20/10/2003 0 0 I I 2 

D/Bedele Loko A2L 1T2 1460 I 17/10/2003 20/10/2003 0 0 0 0 0 

D/Bedele Loko A2L 1T3 1430 17/10/2003 20/10/2003 0 0 I 3 4 

D/Bedele Loko A2L1T4 1400 17/10/2003 20/10/2003 0 0 I 2 3 
D/Bedele Loko A2L 1T5 1400 17/10/2003 20/10/2003 0 0 1 4 5 
D/Bedele Loko A2L 1T6 1380 17/10/2003 20/10/2003 0 0 6 5 II 
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D/Bedele Loko A2L1T7 I 1385 17/10/2003 20/10/2003 0 0 I 2 I .2 I 4 

D/Bedele Loko A2L 1T8 1385 17/10/2003 I 20/10/2003 I 0 0 I 2 2 I 4 

D/Bedele Loko A2L 1T9 ! 1385 17/10/2003 I 20/10/2003 I 0 0 2 3 I 5 

D/Bedele I Loko A2L1T10 I 1520 2111 /2003 5/11 /2003 0 0 0 2 I 2 

D/Bedele I Loko I A2L 1 T11 1510 2/ 11 /2003 5/ 11 /2003 0 0 0 0 I 0 

D/Bedele Loko A2L 1T12 I 1510 2111 /2003 5/11 /2003 0 0 2 3 I 5 

D/Bedele Loko I A2L 1T13 1490 2111 /2003 I 5/11 /2003 I 0 0 2 2 4 

D/Bedele Chelelek A2L2T1 1400 17/10/2003 I 20/10/2003 I 0 0 I I 2 3 

D/Bedele Chelefek I A2L2T2 I 1400 17/10/2003 I 20/10/2003 0 0 I 2 3 I 5 J 
r D/Bedele Chelelek A2L2T3 1400 17/10/2003 20/10/2003 I 0 0 I 3 I I 

D/Bedele Chelelek I A2L2T4 1400 17/10/2003 J 20/10/2003 0 0 I 2 I I 3 I 
I D/Bedele I Chelelek A2L2T5 1420 17/10/2003 I 
t 

20/10/2003 0 0 I I 3 I 4 , 

D/Bedele Chelelek A2L2T6 1420 17/10/2003 20/10/2003 0 0 I I I I 2 

D/Bedele Chelelek A2L2T7 1420 17/10/2003 20/10/2003 4 

D/Bedele Chelelek A2L2T8 1420 17/10/2003 20/10/2003 6 

D/Bedele Chelelek A2L2T9 1420 17/10/2003 20/10/2003 

D/Bedele Chelelek A2L2T10 1400 17/10/2003 20/10/2003 6 

D/B d I e e e L k ' A2L3T1 o 0 river 1350 24/10/2003 27/10/2003 u u 4 

I D/Bedele Loko river A2L3T2 1340 24/10/2003 ! 27/10/2003 4 9 I 0 0 I 13 I 
I 27/10/2003 i o I 

) 

D/Bedele Loko river A2L3T3 1345 24/10/2003 0 1 0 1 

r D/Bedele Loko river A2L3T4 I 1350 24/10/2003 27/10/2003 I 8 12 o 1 0 1 20 

I o I 0 I i 
D/Bedele Loko river A2L3T5 1345 24/10/2003 27/10/2003 1 1 2 

/ D/Bedele Loko river I A2L3T6 I 1340 24/10/2003 27/10/2003 1 3 0 o I 4 
I o I 

I 

D/Bedele Loko river A2L3T7 1320 2111 /2003 5/ 11 /2003 8 10 5 23 

D/Bede le Loko river A2L3T8 1320 2111 /2003 5/11 /2003 23 37 o 1 0 1 60 , 
3 I D/Bedele Kerkeha A2L3T9 1350 24/10/2003 27/10/2003 0 0 I 4 

B/Dabo Kerkeha A2L3T 10 1350 24/10/2003 27/10/2003 0 0 I 37 

B/Dabo Kerkeha A2L3T 11 1385 24/10/2003 27/10/2003 0 0 0 1 

B/Dabo Kerkeha A2L3T 12 1365 24/10/2003 27/10/2003 0 0 3 5 8 

B/Dabo Kerkeha A2L3T13 1510 24/10/2003 27/10/2003 0 0 0 0 0 

B/Dabo Kerkeha A2L3T 14 1520 24/10/2003 27/10/2003 0 0 3 L!' 8 

B/Dabo Kerkeha A2L3T15 1370 24/10/2003 27/10/2003 0 0 2 

B/Dabo Kerkeha A2L3T16 1390 24/10/2003 27/10/2003 0 0 12 

B/Dabo Kerke a A2L3T 17 1370 24/10/2003 27/10/2003 0 0 15 

B/Dabo Kerkeha A2L3T18 1420 24/10/2003 27/10/2003 0 0 4 , 

B/Dabo Kerkeha A2L3T 19 1375 241 012003 27/10/2003 0 0 3 

B/Dabo Kerkeha A2L3T20 1390 24/10/2003 27/10/2003 0 0 5 

B/Dabo Kerkeha A2L3T2 1 1410 24/10/2003 27/10/2003 0 0 2 

I B/Dabo Kerkeha A2L3T22 1380 27/10/2003 30/10/2003 0 0 0 I 1 

I B/Dabo Kerkeha A2L3T23 1390 27/10/2003 30/10/2003 0 0 I 0 1 I 

I B/Dabo Kerkeha A2L3T24 1345 27/10/2003 30/10/2003 0 0 I 2 3 , 

I B/Dabo Kerkeha A2L3T25 1380 27/10/2003 30/10/2003 0 0 2 I 3 

I BID abo Kerkeha A2L3T26 1375 27/10/2003 30/10/2003 0 0 3 6 9 
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· ... . Annex 5 continued 

B/Oabo Kerkeha A2L3T27 1375 27/10/2003 30/10/2003 0 0 0 0 0 

B/Oabo Kerkeha A2L3T28 1410 27/10/2003 30/10/2003 0 0 I I 2 

B/Oabo Kerkeha A2L3T29 1420 27/10/2003 30/10/2003 0 0 0 2 2 

B/Oabo Kerkeha A2l3T30 1440 27/10/2003 30/10/2003 0 0 0 0 0 

B/Oabo Kerkeha A2L3T31 1450 27/10/2003 30/10/2003 0 0 I 2 3 

B/Oabo Kerkeha A2L3T32 1450 27/10/2003 30/10/2003 0 0 2 6 8 

B/Oabo Kerkeha A2L3T33 1510 27/10/2003 30/10/2003 0 0 4 2 6 

B/Oabo Kerkeha A2L3T34 1460 27/10/2003 30/10/2003 0 0 I 2 3 

B/Oabo Kerkeha A2L3T35 1510 27/10/2003 30/10/2003 0 0 6 2 8 

B/Oabo Kerkeha A2L3T36 1510 27/10/2003 30/10/2003 0 0 4 1 5 

B/Oabo Kerkeha A2L3T37 1510 27/10/2003 30/10/2003 0 0 1 1 2 

B/Oabo Kerkeha A2L3T38 1505 27/10/2003 30/10/2003 0 0 0 0 0 

B/Oabo Kerkeha A2L3T39 1460 27/10/2003 30/10/2003 0 0 8 6 15 

B/Oabo Kerkeha A2L3T40 1460 27/10/2003 30/10/2003 0 0 2 0 2 

B/Oabo Kerkeha A2L3T41 1400 30/10/2003 2111 /2003 0 0 2 4 6 

B/Oabo Kerkeha A2L3T42 1430 30/10/2003 2111 /2003 0 0 7 4 11 

B/Oabo Kerkeha A2L3T43 1430 30/10/2003 2111 /2003 0 0 2 3 5 

B/Oabo Kerkeha A2L3T44 1440 30/10/2003 2/11 /2003 0 0 0 2 2 

B/Oabo Kerkeha A2L3T45 1400 30/10/2003 2111 /2003 0 0 0 3 3 

B/Oabo Kerkeha A2L3T46 1450 30/10/2003 2111 /2003 0 0 2 0 2 

B/Oabo Kerkeha A2L3T47 1450 30/10/2003 2/1 1/2003 0 0 3 4 7 

B/Oabo Kerkeha A2L3T48 1460 30/10/2003 2/11 /2003 0 0 2 3 5 

B/Oabo Kerkeha A2L3T49 1460 30/10/2003 2111 /2003 0 0 2 2 4 

B/Oabo Kerkeha A2L3T50 1460 30/10/2003 2111/2003 0 0 2 0 2 

B/Oabo OidBssa road A2L4T1 1480 30/10/2003 211 1/2003 0 0 7 14 21 

B/Oabo OidBssa road A2L4T2 1470 30/10/2003 2111 /2003 0 0 2 3 5 

B/Oabo OidBssa road A2L4T3 1465 30/10/2003 2111 /2003 0 0 0 0 0 

B/Oabo OidBssa road A2L4T4 1460 30/10/2003 2/11/2003 0 0 0 5 5 

B/Oabo OidBssa road A2L4T5 1400 I 30/10/2003 2111 /2003 0 0 2 7 9 

B/Oabo OidBssa road A2L4T6 1400 30/10/2003 2111 /2003 0 0 3 7 10 

B/Oabo OidBssa road A2L4T7 1350 30/10/2003 2111 /2003 0 0 3 10 13 

B/Oabo OidBssa road A2L4T8 1345 30/10/2003 2111 /2003 0 0 0 8 8 

B/Oabo OidBssa road A2L4T9 1350 2/11 /2003 5/11 /2003 0 0 7 I 5 12 

B/Oabo OidBssa road A2L4T10 1340 211 1/2003 5/11/2003 0 0 4 3 7 

B/Oabo OidBssa road A2L4T11 1350 2111/2003 5/11/2003 0 0 3 I 3 6 

B/Oabo Oidessa river A2L4T12 1320 I 2/11 /2003 5/11/2003 90 130 0 0 220 

B/Oabo Oidessa river A2L4T13 1310 I 2/11 /2003 5/11 /2003 20 15 0 0 35 

B/Oabo Oidessa river A2L4T14 1300 I 2/11 /2003 5/11 /2003 14 16 0 0 30 

B/Oabo Oidessa river A2L4T15 1310 2/11 /2003 5/11 /2003 7 10 0 0 17 

B/Oabo Oidessa river A2L4T16 1310 2111 /2003 5/11 /2003 45 60 0 0 105 

B/Oabo Oidessa river A2L4T17 1320 2/1 1/2003 5/11 /2003 9 15 0 0 24 
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Annex 6: Distribution and apparent densities fly per trap per day of tsetse flies in different 
localities of Limu Shay tsetse controlled) area. 

umber G. tachinoides I 
Localities Altitude of traps Male Female Total FTD 

(meters) 
Balto Warabu 1425-1520 20 1 0 1 0.02 
Balto Abulu 1400-1525 20 0 1 1 0.02 
Maganka 1340-1360 14 13 14 27 0.64 
Buya 1390-1400 4 0 0 0 0 
Agamsa Sololo 1350-1450 23 0 0 0 0 
Didessa river 1320-1365 9 117 217 334 12.37 I 
Total 1320-1525 90 132 231 363 1 1.34 

Annex 7: Distribution and apparent densities fly per trap per day of tsetse flies in different 
localities of Didessa tsetse infested area. 

umber G. nl. subrnorsitans G. tach ina ide 
Locality Altitude of traps I Male 1 Female Male Female Total FTD 
Loko 1400-1520 13 20 29 0 10 49 1.26 
Chelelek 1400-1420 10 I 17 21 0 10 38 1.27 
Loko 1320-1380 8 5 0 47 75 127 5.29 
river I 

I 

Kerkeha 1400-1520 42 105 116 0 0 221 1.75 
Didessa 1350-14 0 11 I 31 65 0 0 96 2.91 
Didessa 1300-1320 6 0 0 1 5 246 431 123.94 
n er i 
Total 1300-1320 90 178 231 232 321 962 3.56 

Annex 8: A erage annual trypanocidal drug treatments in herd in Limu ha t et e 

I 
I 

controlled and Dides a tset e infested areas of the upper Dide a aIle 
questionnaire survey February arch 2004. 

Area Treatment I Herd size I TreatmentIPer 
0 Curati, e (%) Prophylactic (%) I 1 anima year I 

I 
I I 

Controlled 213 98.8 I 1.2 1148 0.19* I 
Infested 3444 58.9 1.1 481 7.16 * I 
Total 4165 69.77 30.23 1622 2.25 I 

*=Mean differ significantly (P< 0.001 
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Annex 9: Limu Shay socio economic data. Source: rrICC socio economic data records 

1988- 1996 . 

Parameters 1988 1989 1990 1991 1992 1993 1994 19S5 1996 
Fam. head 2416 2181 I 2256 2240 2630 2241 2347 2511 2525 
Human pop. 9292 9785 9484 8683 8616 9710 10420 11384 13227 
Oxen 1085 1411 1614 1020 1437 1536 1990 3225 3826 
Cow 1125 1181 1622 1657 2192 2388 2836 3687 4430 
Heifers 414 685 703 742 1183 1287 1643 2071 2208 
Bu lls 264 370 444 391 691 924 1001 1351 1442 
Calves 245 488 716 354 845 832 633 1084 1524 
catt le total 3133 4135 5099 4164 6348 6967 8103 11418 13430 
Sheep 260 390 669 371 651 605 452 926 1290 
Goats 204 311 I 384 282 516 383 425 932 1399 
Ovine total 470 701 I 1053 653 1167 988 877 1858 2689 
Equ ine 137 128 132 95 157 128 139 283 398 
Maize 934.3 1435.9 1925.2 1710 1488.3 1429.2 1511 2343 2809 
Teff I 950 .8 756 .5 610 1013 1486 
Sorghum I 968 1028.3 1135.4 1610 1674 
Other 

I cereals 291 146.1 208 .5 276 437 
Coffee 342.8 438.1 I 567 645 .2 1178.02 1131.6 1381 .5 1560 1645 
Total cu lt. 

I 

Land 1277.1 1874 2492 .2 2355.2 4876 .12 4491.7 4846.4 6802 8051 
ote : Fam. = Famil pop= population 
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Annex 10: Limu Shay socio economic data. Source: Goma woreda agricultural development 

office data records (1997- 2003). 

Parameters 1997 1998 1999 2000 2001 2002 2003 
Fam. head 2908 3065 3245 3450 3639 3847 43S5 
Human pop. 15662 16020 16483 17757 18342 18714 19415 
Oxen 4698 5005 6124 6800 6790 6970 7140 
Cow 5090 5923 6062 6484 · 7200 7484 7500 
Heifers 2012 2215 2354 2433 2600 3270 3500 
Bulls 2000 2538 2680 2330 2600 3050 3150 
Calves 1450 2415 2028 2600 2800 2600 2900 
cattle total 15250 18096 19248 20647 21990 23374 24190 
Sheep 1369 1600 1445 1490 2040 1990 2265 
Goats 1460 2000 1960 1950 2315 2720 3700 
Ovine total 2829 3600 3405 3440 4355 4710 5465 
Equine 655 918 868 898 1021 1059 1448 
Maize 2853 3064 3563 4018 3658 5045 4790 
Teff 1490 1570 1575 1450 1836 1500 1560 
Sorghum 1705 1730 2150 2690 2520 3450 2420 
Other cereals 450 455 470 490 590 620 700 
Coffee 1685 1900 2000 2120 2190 2285 2355 
Total cult. Land 8183 8719 9758 10768 10794 12900 11825 

Note: Fam. = Family pop= population. 

Annex 11: Didessa socio economic data. Source: Bedelle Dabo woreda data records 2003). 

Parameters I 2003 
Fam. head 900 
Human pop. 2640 
Oxen 816 
Cow 476 
Heifers 464 
Bulls 491 
Calves 308 
cattle total 2555 
Sheep I 184 
Goats 474 
Ovine total 658 
Equine 26 
Maize 250 
Teff 102 
Sorghum 200 
Other cereals 500 
Coffee 2 
Total cult. Land 1054 

ote: Fam. = Family pop = population 
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