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Abstract: A cross-sectional study was carried out in Decha and Gurraferda districts of Southern Nations,
Nationalities and Peoples Regional State (SNNPRS) between January to March, 2007 to determine cattle
trypanosomiasis prevalence and its vector density.  Dark phase contrast buffy coat and hematocrit techniques
were used for determination of prevalence and packed cell volume, respectively. Whereas, biconical and
Nguruman (NGU) traps were used for entomological investigations. Amongst the blood samples collected from
399 cattle, 41.6% were found infected with trypanosomes with 42.2% (89/211) and 40.9% (77/188) prevalence
being recorded in Gurraferda and Decha, respectively. However, the difference was not statistically significant
(P>0.05). Trypanosoma congolense (18.5%), Trypanosoma viviax (10.5%),  Trypanosoma brucei (4.5%) and
mixed infection (7%) were identified. Statistically significant infection rate of trypanosomiasis (P<0.05) was
observed in altitudinal variation, nonetheless, gender and skin color was not statistically significant factors
(P>0.05). Mean PCV assessment showed that the value was higher in aparasitaemic (20.94%) than in parasitemic
(18.51%) cattle and the difference was found statistically significant (P<0.05). A total of 680 flies were caught
comprising 68.8% of the genus Glossina (tsetse fly) containing Glossina pallidipes (71%), Glossina m.
submorsitans  (26%) and Glossina fuscipes (3%) while the remaining proportions (31.2%) were other biting flies
composing of Stomoxys (25%), Haematopota (7.5%) and Tabanus (0.88%). The overall apparent fly density
(fly/trap/day) was 23 while for tsetse fly it was 15.1 F/T/D. In conclusion, trypanosomiasis and its vectors are
prevalent in the studied areas threatening cattle production and productivity necessitating due attention and
devising practically plausible intervention measures.
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INTRODUCTION Beginning in 2003, the Ethiopian government launched a

Ethiopia is one of the most populous countries in enable chronically food insecure people attain food
Africa; its population is estimated to be 102,619,022 [1]. security.  According to Gebre Yntiso [2] over 180,000
Different demographic studies conducted to assess the households have been resettled in  more  than  100
distribution of population have shown that the population villages. Indeed, the settlement program has been also
is largely concentrated in two major agro-ecological pursued in the previous Derg  regime  with  same
zones; namely highland and midlands. The lowland area objective. In contrast to Derg, during the re-settlement
which accounts for 60% is less populated due among program people were moved from one place to another
other factors to widespread human and animal diseases. within their respective  regions;   not  outside.  In  line
Nevertheless, the later is acknowledged for its soil with this, Decha and Gurraferda were amongst the
fertility, rangeland pastures and other important economic identified districts for this particular program in Southern
values which make it attractive to different dwellers and Nations, Nationalities and Peoples Regional State
investors including policy makers from government side. (SNNPRS).

large-scale resettlement program with the objective to
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From administration point of view Decha is part of Despite all efforts, the condition remains causing
Kafa zone while Gurraferda so does for Bench-Maj zone. significant devastation to Ethiopian pro-poor farmers.
Both are located at South-western part of the country Therefore, the objectives of this study were to determine
where significant numbers of peoples drawn from the prevalence of trypanosomiasis, its vector abundance
Southern and central highlands involving Sidama, Halaba, and to assess risk factors associated with the occurrence
Kambata, Hadiya and Gedeo zones were moved to the of trypanosomiasis.
districts and have been distributed in newly as well as
previously established villages. The people were provided MATERIALS AND METHODS
oxen for plowing land to cultivate crops. Besides, they
were also provided different other goods and services Characteristics of Study Areas: The study was
from the local hosting communities and government. conducted in two districts (Fig. 1) of Southern Nations,

In most instances diseases affecting both humans Nationalities and Peoples Regional State (SNNPRS)
and animals were the most salient challenges that settlers namely; Decha and Gurraferda. From administration point
had to face with, in addition to home sickness. Malaria of view the former is part of Kafa zone while the later so
and animal trypanosomiasis are the most salient and does for Bench-Maj zone; both are located at South-
scared diseases in the Ethiopian lowlands. Animal western part of the country where significant proportion
trypanosomiasis has been the most important animal of the country’s landmass covered with dense forest and
disease inflicting significant losses to resource poor virgin soil is encountered.
farmers that were striving to survive and maintain their Decha has 46 kebeles. It borders with South Omo
family’s livelihood. Since more than 90% of crop zone in the South, Bench Maji zone in the West and North
production in Ethiopia is dependent on animal draught Omo zone in the East. It is situated 24 km from Bonga
power, it excludes agriculturally suitable landing in the (Zonal capital) and approximately 473 Km from Addis
West and Southwest part of the country as it kills their Ababa. The district is divided into three major agro-
oxen [3]. In Ethiopia, trypanosomiasis and the vector ecological zones locally known as Dega (Highland),
transmitting the disease are endemic and progressively Woynadega (midland) and Kola (lowland) representing
spreading into new previously known free areas. 7%, 45% and 48%, respectively. Its altitudinal variation
Currently, an estimated area of 200 Km  is believed to be ranges from 800-2500 meters above sea level (m.a.s.l) and2

infested by the vector tsetse fly and trypanosomiasis [4]. its receives an average of 145.96 mm rainfall per annum
Indeed, there are quite large numbers of documented which would help to keep adequate soil moisture for long

research and study activities conducted in the period providing suitability for a continuous growing
distribution, prevalence and socio-economic impact of period for approximately 330-360 days. Its annual average
trypanosomiasis as well as the vectors which are temperature ranges from 12.4 –26.8°C. The district
potentially capable of transmitting the disease. Besides, possesses huge livestock resource, and according the
problem solving strategies supported by different projects report of CCACLP (2000) there are 79.064 cattle, 48.750
have been also developed which on the other hand sheep, 17.159 goats, 3.037 horses, 1.605 mules, 125.714
however    have     rendered     no     meaningful   changes. poultry and 25,317 bee hives of local type [5].

Fig. 1: Map showing regional states and the study areas, Decha and Gurraferda
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Gurraferda consists of 16 kebeles. It shares borders decided to sample the available cattle species from each
with Mengesh and Godere in the North, Dima in the West, selected kebeles. The fact to adopting such sampling
Sheko and South Bench in the East, Menit Shasha in method would definitely increase the representativeness
South East and Bero in the South. Godere and Dima form of the sample and also the likelihood of detecting the
part of Gambela regional state while Mengesh pertains to disease.
Shakicho zone of SNNPRS. The district is approximately
42 km away (South direction) from Mizan Teferi (Zonal Packed Cell Volume (PCV) Estimation: Blood samples
town of Bench Maji zone) and approximately 625 Km from were collected from the ear vein of 399 cattle using two
Addis Ababa. The altitudinal variation ranges from 500- heparinized haematocrit capillary tubes which were then
1900 m.a.s.l and three major agro-ecological zones are centrifuged using micro-haematocrit centrifuge as
known to exist attributed to climatic and ecological described by Murray et al. [6]. Then the PCV of each
conditions. These are locally identified as Dega, animal was measured using a micro-haematocrit reader
Woynadega and Kola representing 0%, 28% and 72% which helps determine the anemic status of the cattle [7].
respectively that is comparable to say Highland, Midland Variables such as color, gender and altitude of the study
and Lowland. The district receives an average annual kebeles were recorded during blood collection.
rainfall of 1332 mm and the annual average temperature
varies from 25 – 30°C. This would help to keep adequate Examination of trypanosomes species: The centrifuged
soil moisture for long period and providing suitability for blood samples were examined on the  site  for  the
an essentially continuous growing period for presence of  trypanosomes  by  dark ground buffy coat
approximately 330-360 days. The district possesses huge technique [6, 8]. Blood smears were further prepared and
livestock resource  including    22,339   cattle,  2952  sheep, fixed using methanol for confirmation of trypanosome
3832 goats, and 172 donkeys [5]. species [9].

Study Design, Sampling Methods and Sample Size
Determination: A cross-sectional study using cluster Entomological Investigations: The flies were caught using
sampling was undertaken to estimate the level of Biconical and Nguruman (NGU) traps baited with acetone
trypanosomiasis occurrence and abundance of its vector [10] and a total of 40 traps (20 from each type) were used
tsetse fly in various kebeles of two settlement districts: for the purpose of capturing flies in each district. They
Gurraferda and Decha. Kebeles (Cluster) are the smallest were deployed in all studied kebeles at a distance of 100
administrative units comprising various households meters and were left for 72 hours. Then, the flies were
wherefrom individual cattle were sampled. Decha and collected and preserved in 70% ethyl alcohol containing
Gurraferda were selected by convenience since both were 10% glycerin. The apparent density was determined based
used in the national settlement program. Following on the mean catches in traps deployed and expressed as
identification of districts, discussion was held with each the number of fly catch per trap per day (F/T/D) [11]. Flies
district’s animal health experts and farming communities identification was carried out based on their
to identify kebeles having serious problem with morphological characteristic [9] using stereomicroscope.
trypanosomiasis. Accordingly, as the problem was The sex of tsetse flies was determined by observing the
equally important and serious in all kebeles the team posterior end of the ventral aspect of abdomen with a
decided to select four kebeles out of those designated for support of hand lens where male flies were easily
settlement using simple random technique (From sampling identified by enlarged hypophgeum. 
frame).

Some kebeles were in fact established recently to Data Analysis: Data was entered into Microsoft Excel
accommodate new arrivals while others have been done spreadsheet, checked for correctness and validation.
little earlier. Consequently, the number of households Then, it was imported into IBM SPSS version 20 for
varies from one kebele to another and so does the number analysis and interpretation. Descriptive statistics to
of animals. The farmers are given only draft oxen for measure frequency of data points are used. Other
plowing their land, however, in very few kebeles which statistical techniques such as cross-tabulation to measure
have been established earlier, other categories of cattle the relationship between the level of infection and various
and animals were also found as well. Therefore, categorical variables was employed and compared using
considering the seriousness of the disease in all kebeles Pearson’s chi-square (x ). The mean PCV of parasitemic
and the available low number of livestock species, it was and aparasitaemic animals were compared with Student’s

2
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t-test. The apparent fly catches in relation to variables indicated in Fig. (2). It was revealed that as the altitude
measured (Altitude and trap types) were analyzed using increases the distribution of all of the trypanosomes
Student t-test and cross-tabulation. decreases as depicted in Fig. (3). This variation was found

RESULTS

Distribution of Trypanosomiasis in the Study Areas: The Color: Cattle with black skin color were found to be the
overall apparent prevalence of trypanosomiasis was most affected (48.2%) followed by red (41.5%), grey
41.6%. Almost similar prevalence of trypanosomiasis was (38.5%) and white colored being the least infected (33.3%)
observed in Gurraferda (42.2%) and Decha (40.9%) as indicated in Table (2). However, this discrepancy was
showing non-significance prevalence variation between not statistically significant.
the two districts (P=0.805). The relative highest apparent
prevalence of the disease was seen in village six (69%) Status of Packed Cell Volume (PCV) in Cattle
followed by Bulkabul (54.3%), Shallo (54.3%), Gabika Population: During the survey, the mean PCV of infected
(50%) Kuki (39.6%) while the least was recorded in and non-infected cattle was determined where the mean
Alenga.  Statistically   significant   variation  was PCV of infected cattle was low (18.51%) as compared to
observed among the kebeles within the district (P<0.001). non-infected cattle (20.94%) as shown in Table 3. This
The summary of prevalence was indicated in the Table (1). observed difference in PCV was statistically significant. 

Distribution of the Trypanosome Species in the Study Entomological Survey Findings: A total of 680 flies were
Areas: Cattle were mainly infected with two protozoan caught during the study period. They include species of
trypanosome species namely; Trypanosoma congolense genus Glossina, Tabanus, Haematopota and Stomoxys
and Trypanosoma viviax accounting for 47% and 36.1%, which are blood feeding species for their meal and
respectively. Also, during the study, infection with survival. Different species belonging to the genus
Trypanosoma brucei (3%) and co-infection of T. Glossina were recovered in large number accounting for
congolense  and  T.  vivax was detected. This summary is 68.8 %  (454/680)  while  other  mechanical  transmitters  of

statistically significant (P<0.05).

Distribution of Trypanosomiasis by Gender and Skin

Fig 2: Distribution of trypanosome in Decha and Gurraferda, by species, 2007

Table 1: Prevalence of trypanosomiasis in Decha and Gurraferda, by the study kebeles, 2007
Total animals sampled
-----------------------------------------------------------

Districts Kebeles Examined cattle Infected cattle Percent (each kebele prevalence)
Decha Shallo 46 25 54.3

Angela 47 12 25.5
Baskadiri 45 10 22.2
Bulkabul 50 30 60

Gurraferda Gabika 56 28 50
Kuki 53 21 39.6
Alenga 57 9 15.8
Village six 45  31 69

Total 399  166 42
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Fig. 3: Distribution of trypanosomes species in Decha and Gurraferda, by altitude, 2007

Table 2: Distribution of trypanosomiasis in Decha and Gurraferda, by gender and skin color, 2007
Characteristics # cattle examined # cattle positive percent P-value
Skin color 0.588
Black 56 27 48.2
Red 277 115 41.5
Grey 39 15 38.5
White 27 9 33.3
Total 399 166 41.6
Gender 0.973
Female 91 38 41.8
Male 308 128 41.6
Total 399 166 41.6

Table 3: Mean PCV in Decha and Gurraferda, 2007
Status Mean PCV Std. Deviation P-value
Non-infected 20.94 1.972 .000
Infected 18.51 2.084
Total 19.93 2.346

Table 4: Description of trap types used, fly types caught, and its species during the study in Gurraferda and Decha, 2007
G. pallidipes G. fuscipes G. m. sub-morsitance

Altitudinal Total flies ---------------- -------------- -------------------------- Haema-
Kebele trap types trap N range (masl) caught f/t/d M F M F M F Tabanus topota Stomoxyso

Kuki Biconical 10 900-1072 98 3.3 29 41 1 16 11
Gabika NGU 10 810-960 118 3.9 12 25 1 3 10 21 11 35
N -6 NGU 10 800-1000 125 4.2 20 33 2 16 18 2 12 22o

Alenga Biconical 10 1000-1530 48 1.6 11 25 1 3 1 7
Bulkabul Biconical 10 900-1120 80 2.7 12 16 13 16 8 15
Shallo NGU 10 800-1000 110 3.7 16 27 1 1 4 8 53
Angela Biconical 10 950-1600 58 1.9 9 27 2 4 3 2 11
Baskadiri NGU 10 1000-1670 43 1.4 8 10 3 6 1 15
Total 80 680 22.7 117 204 5 7 48 73 6 51 169

trypanosomiasis constitutes 31.2% including Stomoxys DISCUSSIONS
(25%), Haematopota (7.5%) and Tabanus (0.88%). Of the
total tsetse flies 62.6% were composed of females with The present study revealed that from a total of 399
37.4% being males. The fly density (fly per trap per day) cattle drawn from two districts, Gurraferda and Decha, 166
was found 23 and 15.1 for the whole fly and tsetse flies, animals were found to be infected with different
respectively. The overall findings on entomological trypanosome species representing an overall prevalence
survey are shown in Table (4). of  41.6%  whereas  the   proportion   of   infected  cattle in
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Gurraferda and Decha was 42.2% (89/211) and 40.9% through mistreatment of the parasite that fails to eliminate
(77/188), respectively. Comparable high apparent it.
prevalence was reported by previous studies, for example, In this study, an overall apparent tsetse fly density of
Takele [12] in Gamo Gofa reported a prevalence of 50% 13 and 10 flies/trap/day (F/T/D) was found that in
while [13] in selected sites of southern region determined Gurraferda and Decha districts, respectively. Comparable
a prevalence of 63.4%. These similarities in prevalence in finding was reported by Wondewosen Teka et al. [21] in
the study areas might be attributable to the comparable Arbaminch district, southern Ethiopia. In contrast, Garoma
ecological settings and abundance of the fly challenges. Desa et al. [15] and Muturi et al. [24] found relatively low

In this study, Trypanosoma congolense was the tsetse fly population density in their respective study
most abundant trypanosomes species causing cattle sites. This difference in fly density could possibly be
trypanosomiasis which was in concurrent with earlier contributed to the variations in their environmental
reports [14-16]. Conversely, some researchers endowments like vegetation cover, wild life and weather
demonstrated that Trypanosoma vivax was the most conditions.
prevalent species followed by Trypanosoma congolense
[17-19]. CONCLUSION

The current study revealed that sex was not
statistically significant attributable for rate of infection. This study showed a high prevalence of
This finding was supported by prior works of different trypanosomiasis and high density of its vectors in the
researchers [16, 17]. Moreover, it was found that black study areas warranting proper attention and practically
skinned color cattle was the most affected, though, skin conducive interventions. The study also identified
color had  no  statistically  significant  contribution  for trypanosome species causing trypanosomiasis in cattle
the level of infections in cattle. Similar results were where T. congolense was revealed as the most prevalent
reported by Teka et al. [20] while studying bovine followed by T. vivax and T. brucei. The impacts of
prevalence and tsetse density in selected villages of trypanosomes infection on PCV level of the cattle were
Arbaminch, Ethiopia. assessed showing its effect in reducing the PCV of

In the current study, the mean PCV of infected and infected ones. Further, potential determinants of the
non-infected cattle was assessed and it was revealed that disease like gender, skin color, and altitudinal variations
the mean PCV of infected cattle was lower than that of were investigated demonstrating gender and skin color to
non-infected cattle showing statistically significant have no statistical significance on the level of infection
variations. Similar findings were obtained across the whereas altitudinal variation was found statistically
country by past findings [14, 15, 21]. significant risk factor. The entomological survey

The analysis of infection rate and number of flies discovered the major tsetse flies species in the area such
captured showed that kebeles with the apparent high as Glossina namely; Glossina m. sub-morsitans, Glossina
trypanosome infection also had the highest numbers of pallidipes and Glossina fuscipes. In summing up,
flies captured per trap per day. This result was in trypanosomiasis and its vectors are highly prevalent in
agreement with a finding obtained by Soud [22] who the studied areas threatening cattle production and
concluded that both the apparent density and prevalence productivity necessitating due attention and devising
of trypanosomes were positively correlated. Researchers practically plausible intervention measures. 
described that ecological and environmental factors such
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