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1.0 INTRODUCTION AND OBJECTIVES

Ethiopia is one of the largest country in eastern Africa possessing an area of 1,128,176 sq. km.
The climate is divided into:

a) Tropical zone with an annual temperature of 27° C and 510 mm of rain per annum and is 1830
m above sea level.

b) The subtropical zone which includes most of the highland plateau is between 1830 and 2440
m above sea level with an average temperature of 22° C and about 1110 to 1525 mm of rainfall
per annum.

* ¢) The temperate zone is about 2440 above sea level with rainfall of about 1270 and 1780 mm

pPer annuin.

Ethiopia with its great variation in climate and topography possesses one of the largest livestock
population in the world which is managed by small holder farmers under extensive low input
traditional system and adjunct to crop production. The latest estimate gives 31 million cattle, 24
million sheep, I8 million goats, more than 8 million equines and 59 million poultry (ILCA,
1993). In addition, the presence of an estimated 1.07 million heads of camels ranks the country
3rd in Africa. Small ruminants contribute about 30% of the total population and generate about
89% of cash income for the farmers (Gryseels and Anderson, 1983). They provide more than
30% of domestic meat consumption (Agyemang et al., 1985; ILCA, 1993) and generate cash
income from export of meat mainly as live animals and skins. Hence an increase of small
ruminant production is needed both o maintain self sufficiency in domestic meat consumption

and increasing demand for exports.

75% of Ethiopia’s 24 million sheep are raised in the highlands with altitude above 1500 m asl.,
receiving more than 700 mm of annual rainfall and sustaining 92% the human population. The
rest 25% are reared 1n the lowlands. Goats are widely distributed in all climatic zones but with a
high concentration in dry areas. This is because they are well adapted to hot and dry conditions
and mainly to the fact that in dry zones there is less opportunity for alternative land use. Goals
can survive on poor quality feed, reproduce in harsh environmental conditions and they have

high reproductive performance and are drought resistance (Ademosum, 1994).

























































Table la. The number of sheep and goats sampled from January to August, 1999.

Months Sheep Goats Total
January 10 0 10
February 20 20 40
March 10 20 30
April 0 20 20
May 10 20 30
June 0 40 40
July 10 30 40
August 20 20 40
Total S0 170 250

Table 1b. Number of sheep and goats sampled at Debre Zeit Export Abattoir
and in Awash, a semi arid district in Alar Region.

Place of sampling | Sheep Goats Total
Debre Zeit Abattoir | 50 160 210
Awash 7- Kilo 30 10 40

3.1.3 Methods

Sampling: The work involved random collection and examination for parasites of 250
gastrointestinal tracts (abomasum, small and large intestines) and liver. Faecal samples from the
rectum of each sampled animal was made for coproscopic examination employing the modified

McMaster method.

3.1.3.1 McMaster method

3g of faeces are weighed and if faeces are diarrhoeic 3 tea spoonfuls are enough. The faeces are
broken up thoroughly in 42 ml tap water. The mixture is poured through a fine mesh sieve with
aperture 250 um. The filtrate is collected |, agitated and filled in test tubes for centrifugation at
2,000 r.p.m. for 2 minutes. The supernatant is discarded and is replaced by saturated salt solution
to the previous level. Stir the suspension well in order to obtain a completely homogenous
distribution of the eggs. Using a pasteur pipette the compartments of the counting chambers are

filled without interruption. We make sure that there are no bubbles in the compartments. After a
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4.0 RESULTS

4.1 Prevalence of gastrointestinal helminths

Of the 250 sheep and goats examined during the study period (January to August, 1999), the
presence of the following species of gastrointestinal helminths was revealed with prevalence:
98.8% Haemonchus contortus, 53.2% Trichostrongylus axei, 42.4% Bunostomum phlebotomum,
88.4% Trichostrongvlus  colubriformis. 21.2% Moniezia expansa, 25.2%  Avitellina
centripunctata, 92% Qesophagostomum columbianum, 67.6% Trichris ovis, 31.2% Skrjabinema
ovis, 44% Strongvloides papilosus, 0.4% Schistosoma spp and 50% of the examined animals
developed Nodular oesophagostomosis. In addition Stilesia hepatica(71%), and Fasciola
gigantica (0.58%) were found in the livers of examined animals. Cysticercus tenuicollis occurred
in 40% of them and the cysticerci were lound attached to the omentum, intestinal mesentery and

serosal surface of the liver.

Table 2. Prevalence of gastrointestinal helminths in both sheep and goats

Helminth Number | Positives | Prevalence | Lower Limit | Upper Limit
species of (%) (90 ) (% )
animals '
examined |
Moniezia 250 53 21.2 16.3 26.79
expansa .'
Avitellina 250 63 252 | 19.94 31.06
cenlripunctata
Stilesia 170 12 el 3.7 12
hepatica
Cysticercus | 250 100 40 33.88 46.36
tenuicollis
Fasciola 170 | 0.59 0.0 3.23
giganticd
Schistosoma 250 l 0.4 0.0 2.2
Spp |
Strongyloides | 250 110 44 37.75 50.39
papilosus ,
Trichuris 250 169 67.6 61.42 | 73.36
ovis
Haemonchus 250 247 98.8 96.24 99.68
| contortus
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Trichostrongylus 250 124 49.6 *|-43.25 55.96
uxel

Trichostrongylus 250 221 88.4 83.77 92.09
colubriformis

Bunostomum 250 106 42.4 36.2 48.79

phiebotomum

Qesophagostomum | 250 230 92 87.92 95.05
columbianum.

Oesophagostomum | 250 125 50 43.63 56.37
larvae (nodules)

Skrjabinema 250 78 31.2 2551 37.34
OVIs

From Table 2 it is seen that 7 different genera of nematodes were identified from gastrointestinal
tract of 250 sheep and goats. The overall prevalence of nematodes is 64.75%. For the cestodes, 4
different genera were identified with an overall prevalence rate of 23.4%. Other gastrointestinal
parasites identified and reported for the [irst time in the semu arid regions of Ethiopia are

Fasciola gigantica and Schistosoma spp. They were found only in sheep.

The overall prevalence of Gl helminths in sheep in the dry and wet seasons was 41.7% and
40.6% respectively. There was no significant difference in the prevalence in relation to seasons
(Chi- square = 0.65, P- value = 0.419). A similar situation was observed in goats where the the
overall prevalence in the dry and wet seasons was 54.9% and 51.3% respectively (Chi- square =
2.54, P- value = 0.111). But there was a significant difference between sheep and goats in the dry
and wet seasons (dry season: Chi- square = 37.74, P- value = 0.0000; wet season: Chi- square =

18.95, P- value = 0.0000).
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Prevalence of Gl helminthes in sheep in the wet season
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Prevalence of Gl helminthes in goats in the dry season
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Fig. 2a. Prevalence of GI helminths in goats in the dry season.
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Fig. 2b. Prevalence of GI helminths in goats in the wet season.

But by performing an analysis of variance to the species level of GI helminths combining
seasons and the species of animals involved, it was found that 6 Gl helminth species showed a
significant difference. These were Bunostomum phlebotomum (P-value=0.000), Trichostrongylus
axei (P-value = 0.000), Skrjabinema ovis (P-value = 0.000), Avitellina centripunctata (P-value =
0.001), Cysticercus tenuicollis (P-value = 0.016) and Strongyloides papilosus (P-value = 0.005).
Apart from these Oesophagostomum larvae (nodules) had a significant difference (P-value =

0.013).
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4.2 Intensity of infection (worm burden) .-

Table 3. Mean intensity of infection (worm burden) and the standard errors

Heliminth species | | Mean and Meun and Mean and Mean and
identified stundard error | standard error standard error in | standard error in
mdry season | in wet season in | dry season in wel season in
in sheep sheep gouts goats

Fusciolu 0 0.08 +0.08 0 0
giganiica

Schistosoma 0.03 + 0.03 0 0 0

spp

Trichuris 43+ 14 58+008 3.6 +0.06 6.4 + .65
ovis

Haemonchuys 162.1 + 24.4 166 + 18.6 130.6 + 10.1 1353+97
contorius

Trichostrongyvius 179+ 3.5 105+39 258 +6.2 325+79
axer

Trichostrongyius 61.5+19 263.6 + 649 103.4 +205 698 + 83.3
colubriformis

Bunostomum 13.7+59 TY+43 128 +28 10.2 £2.5

phlehotomum

Qesophagostomum | 35.5 + 8.27 31.3+4.0 253 +39 399 +4725
columbianum.

Skrjabinema 47+3 1.5+ 1.2 205+44 454+ 115
OVis

Table 4. ANOVA for the worm burden in sheep and goats in the dry and wet seasons

[ Helminth species Sum of df Mean square F P- value
identified sguares
Fascivla Between groups 0.189 3 6.300E-02 1.766 0.154
siganiicd Within groups 8.775 246 3.567E-02
total 8.964 249
Schistosomu Between groups 2. 100E-02 3 7.000E-03 1.766 0.154
spp- Within groups 0.975 246 3.963E-03
total .996 249
Trichuriy ovis Between groups 354.167 3 118.056 2.627 0.051
Within groups 11053.497 246 44933
Total 11407.664 249
Haemonchus Between groups 51419.638 3 17139.879 1.420 0.238
contorius Within groups 2969710,77 246 12071.995
Total 302113040 249
Trichostrongvius Between groups 16619.094 3 5539.698 1.467 0.224
axei Within groups 929002.650 246 3776.434
Total 945621.744 249
Trichostrongylus Between groups 20351825.1 3 6783941.71 18.162 | 0.000
colubriformis Within groups D1886864,3 246 373523.839
Total 112238689 249
Bunostomum Between groups 950.257 3 316.752 0422 0.737
phiebotomunt Within groups 184494.739 246 749.979
Total 185444 .996 249
Oesophagostomum | Between groups 8777.788 3 2925.929 1.741 0.154
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columbianum. Within groups 413359.108 246 1680.322
Total 422136.896 249
Skriabinema Between groups 85400.474 3 284066.825 4.213 0.000
YA Within groups 1662199.22 246 6756.907 ;
Total 1747599,70 249

An analysis of variance (ANOVA) was used to test whether there is a significant difference

between sheep and goats and also within these two animal species during the dry and wet

seasons in relation to intensity of infection (worm burden). Two gastrointestinal helminth species

were showing significant difference and these were Trichostrongylus colubriformis (P-value =

0.000) and Skrjabinema ovis (P-value = (.006). The worm burden was higher in goats than

sheep. The worm burden of the above mentioned helminths species was higher in the wet than in

the dry season.

Throughout the study period from January to August, 1999, there was no animal without being

infected with a gastrointestinal helminth. A minimum of two and a maximum of 10 different

gastrointestinal helminth species were identified from a single animal. Figure 3 depict monthly

the number of animals and the number of different helminth species each animal was habouring.

Heminth species fyequency

number of animals infected
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3

5 6

7 8 9 10
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Fig. 3 Frequency of GI helminth species infecting both sheep and goats




4.3 Coproscopic results

Using the McMaster method for egg counting, the mean log epg results of quantitative

examination of faecal samples for sheep and goats in the dry and wet seasons are presented in

table 5.

Table 5. Mean log epg for sheep and goats in the dry and wet seasons

Animal i Season Number of Mean log Standard Standard
species | animals epg deviation Error
20ats ‘ Dry 60 3.5270 0.3808 0.0063
| Wel 110 3.4903 0.5696 0.0051
, ' Total 170 3.5032 0.5101 0.0030
| sheep | Dry | 40 3.3647 0.7990 0.0199
Wet 40 | 3.2907 0.5850 0.0146
. | Total 80 | 3.3277 0.6968 0.0087
Total | Dry 100 | 3.4621 0.5868 0.0058
| Wet 150 | 3.4370 0.5786 0.0038
| Total 250 | 3.4471 0.5808 | 0.0023
Mean log Epg for sheep and goats in the dry and wet seasons
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Fig. 4 Mean log epg for sheep and goats in the dry and wet season

Between sheep and goats: F=5.172, P = 0.024
Seasonality: F = 0.485, P = 0.487




Animal species and season: F = 0.055, P =0.815 =

A univariate analysis of variance was used to establish whether there is a significant difference
or not between sheep and goats in the dry and welt seasons in relation to epg. It was found that
there was a significant difference between these two host species (F = 5.172, P-value = 0.024)
but there there was no significant difference in seasonality between and within them (F = 0.485,

P- value = 0.487; F = 0.055, P-value =0.815).

4.4 The relationship between the faccal egg output and worm burden (intensity of infection)

Table 6 The relationship between the epg and the worm burden (intensity of infection)

| Nematodes species ‘ Number of Spearman's rho (r) Test of Ho: epg and
| observations nenatode species
l independent at 95% CI
Haemonchus 250 0.4314 0.000
| contortus
Trichostrongylus 250 0.2953 0.000
axei
Trichostrongylus 250 0.3004 0.000
colubriformis
| Bunostomum | 250 0.1098 0.0832
phlebotomum
Oesophagostomum 250 0.4710 0.000
columbianum | ‘
| Trichuris | 250 -0.0629 0.3217
i ovIS ‘ |
‘ Skrjabinema | 250 -0.0206 0.7462
L OVIS l

From table 9 it is observed that Haemonchus contortus, Trichostrongylus axei, Trichostrongylus
*colubriformis, Bunostomum phlebotomum and Oesophagostomum columbianum have a positive
while Trichuris ovis and Skrjabinema ovis have a negative Spearman rank correlation.
coefficients. The probability of whether epg and the worm burden are independent or dependent

of each other for a given nematodes species, it was found that epg and H. contortus, T. axei, T.
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which was conducted to evaluate the importance of seasonality and intensity of infection in
sheep and goats in West Java (Beriajaya et al.. 1997). They concluded that intensity of exposure

of both sheep and goats was similar throughout the year.

Throughout the study period from January to August, 1999, there was no animal without being
infected with a gastrointestinal helminth. A minimum of two and a maximum of 10 different
gastrointestinal helminth species were identified from a single animal. Figure 3 depicts monthly

the number of animals and the number of different GI helminth species each animal is habouring.

A univariate analysis of variance was used to establish whether there is a significant difference
or not between sheep and goats in the dry and wel seasons in relation to epg. It was found that
there was a significant difference between these two host species (F = 5.172, P- value = 0.024)
but there there was po significant difference in seasonality between and within them (F = 0.485,
P= 0.487: F = 0.055, P= 0.815). This means that throughout the year the pastures are

contaminated by eggs and infective larvae.

The Spearman rank correlation coefficient test has revealed that there is a weak correlation
between epg and the worm burden. The weuk correlation reflects the true relationship which
exists between them because there are a number of factors which have an influence on the
number of parasite eggs in faeces and these are: the number of adult parasites established in the

GIT, level of immunity, age of the host, species of parasite, stage of infection and parturition

(Hansen and Perry. 1994).

The results on the questionnaire revealed that on farm structure all the respondents in these areas
are nomadic pastorists. They do not grow any crop and every pastorist owns both sheep and
goats. These animals were inherited from parents. The grazing lund and watering points are
communal and therefore animals from one herd do mix with others when grazing and drinking
water. No supplementary feed is given to these animals. 62.8% and 37.2% of the households

interviewed, the animals are herded by children and men respectively.

The most important observation is that the grazing land and watering points are communal and
no supplementary feed is given to the animals. This is very important in the epidemiology of
gastrointestinal helminths. Communal grazing land and watering points are the major sources of
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infection and they are contaminated throughout the year. The findings of Aumont et al. (1996)
revealed that the risk of parasite infestation include factors such as season, irrigation harbaceous
biomass and pasture management. Nutritional supplementation (Knox and Steel, 1996; Coop et
al., 1995) and mmproved grazing management (Barger, 1993) has repeatedly been shown to

increase resistunce to nematode infection.

On social factors it was found that none of the people interviewed has attended formal education.
They acquired knowledge of keeping animals from parents and all of them keep animals to
generate income and for food. They do not have any other job apart from rearing animals except

for one respondent who is employed as a guard at a nearby state farm.

On herd composition it was found that more goats than sheep are reared in these semi arid areas.
On average cach respondent has 29 goats and |8 sheep, i.e. 62% and 38% respectively. Most of
the animals are between | and 3 years and very few are over 4 vears of age. All the people

interviewed are keeping other livestock species such as camels, cautle and donkeys.

Animal houses are thorny enclosures without roof structures. Enclosures built on a high ground
have a better drainage than those on a low ground. 9.7% of the respondents enclosures are built
on a high ground and therefore water and mud do not accumulate after rains while the rest 90.3%
are on low ground. Water and mud accumulate after rains. General hygiene 1s also very poor to
all the houscholds interviewed. This poses a threat to the spread of many diseases including

Zoonotic.

All the respondents have encountered gastrointestinal helminthoses in their farms. About 72.6%
of the respondents take measures such as medically treating the sick animals and the rest do not
take any measure. 67.7% of them use herbs and the remaining 32.3% use drugs such as
Tetramizole, and Albendazole bought at markets at nearby trading centres. They claime that the

used drugs and herbs are elfective.

51.7% of the respondents say that the young is the age group which sulfer most, followed by
both the voung and the adults (38.6%) and lastly 9.7% say it is the adults. About seasonality of
gastrointestinal helminthoses, 80.6% of the respondents say that they occur during the rainy

season , 19.49% - both during the dry and rainy season and 1.7% - during the dry season.
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Concerning who advises them on the use of drugs or any-herd health management, 86.7% are
advised by fellow farmers and 13.3% by paravets. Other diseases mentioned as rampart in these

areas are pneumonia, mange, Pasteurellosis, footrot and lameness.

To comment on social factors, animal housing and gastrointestinal helminthoses it was found
that the nomadic pastorists had no formal education and about 87.7% of the respondents are
advised by fellow farmers in terms of herd health and management. This means that veterinary
extension services are very limited. Tetramosole and Albendazole are bought are markets and
they treat their animals without veterinary advice. This means there is a possibility of under- or
overdosing ol the anthelmintics and animals are treated only when they are sick. There are no
control measures in place. The most effective control  strategies for helminths, using
anthelmintics, are usually those based on the epidemiology of the parasites, with the treatments
being designed to reduce both pasture contamination and host infection (Brunsdon, 1980).
lmproper timing of treatments and incorrect selection of anthelmintics are not less effective in
controlling the parasites, but also costly and potentially harmful by selecting for anthelmintic

resistance (Michel et al., 1983: Waller, 1993).

There are no risk factors identified which are associated with the marketing system and helminth
profile of the slaughtered animals from the semi arid zones to the abattoir. The reason is that it
takes 2 to 3 days for the sheep and goats to reach the abattoir from the animal markets in the
semi arid zones. Considering the prepatent period of GI helminths which is on average about 21

days, there is no chunce of the animals getting sick or being a source of infection.
F



0.0 CONCLUSION AND RECOMMENDATIONS

This study has shown that Gastrointestinal helminthoses are real threats to sheep and goat

production in the semi arid regions of Ethiopia.

In the prevalence study 13 GI helminths species were identified and these were Moniezia
expanza, Avitellina centripunctata, Cysticercus tenuicollis, Fasciola gigantica, Strongyloides
papilosus, Trichuris ovis, Haemonchus contortus, Trichostrongylus axei, Trichostrongylus
colubriformis, Bunostomum phlebotomum, Oesophagostomum columbianum und Skrjabinema
oviy. Apart from these, Schistosoma spp were also found. There was no significant difference in
the prevalence ol GI helminths in sheep or goats in the dry and wet seasons but there was a

significant difference between them in the dry and wet season.

The results on the intensity of infection (worm burden) i relation to seasonality and animal
species involved revealed that out of the 9 GI helminth species, 2 were showing significant
difference and these were T. colubriformis and S. ovis. The worm burden was higher in goats

than sheep and was higher in the wet than dry season.

For epg, it was found that there was no significant difference between and within sheep and
goats in the dry and wet seasons. In other words, seasonality had no effect on egg output. The
Spearman’s correlation coefficient has revealed that there is a weak correlation between the egg

output and the worm burden (r <0.05).

The questionnaire survey results revealed that the grazing land and watering points are
communal, no supplementary feed is given to the animals, the nomadic pastorists have no formal
education, no veterinary services are available and poor hygiene in animal houses. Because of
the ubove mentioned problems first and foremost the veterinary service should be improved. It
should actively be involved in educating and advising the pastorists on herd health. Thereafter
strategic control programmes based on the use of anthelmintics can provide effective control of
Gl helminths in sheep and goats. Treatments with Albendazole, which is available in these areas,
once or twice during the dry season and with Albendazole and Closantel during the wet season
cun result in reduced number of infective larvae on pasture and lower levels of infection which
results in higher weight gain. Ivermectin treatments can also be used for strategic control at the
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8.0 ANNEXES

Annex 1

QUESTIONNAIRE: Epidemiology and scasonal dynamies of gastrointestinal

helminthoses in small ruminants.

FARM LOCATION: GPS: Date:
Village:
I. GENERAL INFORMATION
Farm structure:
1. Farm owner: Sex: Age:
2. Occupation:
3. Farm address:
4. Type of small ruminants kKept: a) goals
b) sheep
¢) both
5. When did you start keeping small ruminants?
6. Who herds the animals?  a) herd boy
b) children
C) man
d) other
J 0 S N T R S e ) ha.
8. Where do your animals graze?
grazing land size season

a4 ) communal

b ) private

9. Where do you water your animals? a) communal watering point
b) private watering point.

¢)both

10. Do your animals mix with other herds when grazing or at watering points? Yes

I1. Do you give supplementary feed to your animals? Yes
If yes, specify

12. Do animals graze the crop land after harvest? Yes

49

No

No

No




If yes, specify the crop land: a) own land .-
b) other land

Social Factors

13. What was the last school you attended? a) elementary
b) junior high school
¢) college or university
d) none

14. Professional qualification:

|5. How did you acquire knowledge of keeping small ruminants?
a) agricultural training: level
b) from extension agents: Which ones
¢) from parents
d) other

16. How did you start keeping small ruminants? a) inherited
b) bought the animals
¢) other

17. Reasons for keeping small ruminants: a) to generate income
b) for food
¢) as a hobby
d) other

18. Do you have any other jobs? Yes, specify

No
Herd Composition
19 Number of animals Kept
Animal species Age (vears) Number of Animals
Goats <1

S 2,

> 2- b -1-

> 4
Sheep <1

0 Q)

>2<4

>4

Total

20. Breed of small ruminats kept: goats




sheep <
21. Do you keep other species of livestock apart from small ruminants? Yes

If yes, specify

Animal Housing

2

rJ

. Type ol housing: a) with roof
b) without roof
¢) no housing provided

[
'

. Is the roof structure rain proof? Yes No

24. Drainage systen): a) excellent (water does not accumulate after rains)
b) good (a little dumpness after rains)
¢) poor (alot of water and mud accumulate aflter rains)

25. Ventilation system: a) excellent (more than two windows)
b) good (one window)
¢) poor (no windows)

26. General hygiene: a) very clean
b) clean
c) very dirty

11 HELMINTHOSES

27. Have you encountered gastrointestinal, or any worm burden in the farm last year?
Yes No

28. What measures do you take when you have such problems?
Measures:

29. What kind of drugs do you use to treat your animals?
Name of drugs and dosage:

30. Where do you get the drugs?

31. Which animals are dewormed? a) the young b) the adults
32. Are the drug treatments effective? Yes No
33. Who advises you on the use of drugs or any herd health management?

a) vel assistants or extension agents
b) fellow farmers
¢) other

Lh

No



34. Which age group suffer the most? a) the young
b) the adults

35. When do you encounter such problems: a) during the rainy season
b) during the dry season

36. What other diseases do affect your flock?
Names of diseases:

Name ol interviewer:



Annex 2a

Summary of questionnaire results on farm stracture, social factors and herd composition at six
selected villages in Awash 7- Kilo District in Afar Region.

Questions Wassero | Daho | Alibete | Dudub | Kukura | Degadege
N=060 N=50 | N=35 | N=25 N=60 N=70
Sex of owner
Male 57 47 27 21 60 52
Female 3 3 8 - 0 I8
Average age (years) 44 50 40 43 44 40
Occupation : All are nomadic pastorists | 60 50 35 25 60 70
Type of small ruminants kept: All keep 60 50 35 25 60 70
Sheep and goats
When did you start keeping small 60 50 35 25 60 70
ruminants? All since chuldhood
Who herds the animals?
Children 39 32 20 14 38 45
Man 21 18 15 I 22 25
Where do graze your ammals? All graze | 60 50 35 25 6u 70
in a communal land
Where do you water your animals? All 60) 50 35 25 60 70
Use communal watering puints.
Herds mixing when grazing or at 60 30 35 25 60 70
watering points: All mix their herds
Do you give supplementary feed to your | 60 50 35 25 60 70
antmals? All do not give
Do animals graze the crop land after 60 50 35 25 60 70
harvest? All do not have crop land
What was the last school you attended? 60 S0 33 25 6l) 70
All have not attended formal education
Knowledge of keeping small runminants: | 60 50 35 25 60 70
All acquired the knowledge from parents
How did you start keeping smiall 60 50 35 25 60 70
ruminants? All inherted from parents
Reusons for keeping small runinants
To generate income 60 50 33 23 60 70
For food 60 S50 35 25 60 70
As a hobby 0 0 0 0 0 0
Do you have any other jobs? All do not | 59 S0 35 25 60 70
Have other jobs except for one
Number of small ruminants kept:
Average number of goats 28 25 25 217 24 43
Average number of sheep 20 19 10 25 15 16
Breeds of sheep nd goats: All are 60 50 35 25 60 70
keeping the Afar sheep and Afar goats
Do you keep other species of livestock? | 60 50 35 25 60 70
| All are keeping other livestock
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Annex 2b

Summary of questionnaire results on animal housing and GI helminthoses at six selected villages

in Awash 7- Kilo District in Afar Region.

Questions Wassero | Daho | Alibete | Dudub | Kukura | Degadege
N=6() N=50 | N=35 | N=25 | N=6() N=70
Animal housing:
with roof 0 0 (0 {l 0 0
without roof 60 50 35 25 60 70
no housing provided 0 0 0 0 0 0
Drainage systen:
Excellent () 0 0] 0 0] 0
Good 10 7 /) 2 | 2
Poor 50 43 28 23 39 68
General hygien:
Very clean { 0 0 0] { 0
Clean 0] 0 0 1] 0 0
Very dirty 60 50 35 23 60 70
Have you encountered GI worm
burden?
Yes 60 S50 35 25 60 70
No 0 0 0 0 0 0
Measures taken when animals are
having such problems:
Yes 45 36 22 18 45 52
No 15 14 13 7 15 18
Drugs and herb used:
f Drugs: Albendazole and 38 21 0 8 13 17
Tetramisole
Herbs 7 15 22 10 32 35
Where do you get the drugs? Those 38 21 0 8 13 17
who use drugs get from the market.
{ Which animals are dewormed?
l Young | 5 13 3 4 35 0
Adults | 5 3 2 0 25 0
Both 50 34 15 15 0 52
Drug or herb effectiveness
Yes 38 21 0 8 13 17
No 0 0 0 0 0 0
Wha advises you on herd health
management?
Extension agents 12 23 0 6 0 0
Fellow farmers 45 28 35 19 60 70
Age group which suffer most:
Young 5 32 35 17 40 26
Adults 5 4 () 0 20 0
Both 50 14 0 8 0 44
When do you encounter such
problems?
Rainy season 23 33 3l 25 60 70
Dry season 5 0 0 0 0 0
Both 32 17 4 0 0 0

Other diseases aftecting vour flock




Pneumonia 33 24 31 16 35 35
Mange 35 23 33 22 38 43
Pasteurellosis 2 30 0 0 0 |
Epilepsy 6 0 0 2 7 3
Footrot 0 0 0 5 8 13




Annex 3

SUMMARY OF THE WORK DONE PREVIOUSLY IN ETHIOPIA ON GIT HELMINTHS

REPORTED PREVALENCE IN %

Year Author Area Haemo | Trichost | Ostertag | Bunosto | Qesophago | Trichuris Moniezia | Avitellina
nchus | rongylus | ia mum stomum
1973 Graber Shewa 72.7 B - - - 11.3 - -
1975 Graber Wollo 58.3 - - - - = - -
1982 Bekele Addis 67 89 34 53 83 57 -
Ababa
1983 Brook Debre Zeit | - 22.9 - =
1083 Brook Debre 84.3 - - - - -
Berhan
1983 Brook Asella 32.8 - 7.8 - - 49 - -
1983 Brook Awassa - 1.4 - - 82.1 - - -
1986 | Gebreyesus | Gondar 36.36 6.81 1.8 34.09 Th27 54.55 27.7 6.81
1987 | Solomon Ogaden 93.61 ol - 32 52 92 - -
1988 | Ahmed Wellega 88.23 294 - - - 76.47 58.82 -
1989 Tesfalem Bale 594 38 55.2 76.32 61.84 26.32 7.8
1990 Gebrekiros | Awassa 75.7 18.4 - - 3.1 9.7 - -
1990 Njau D. B. 2.9 19.4 1.5 - 25.4 - -
ILCA
1991 Melkamu E. Shewa | 654 39.29 44 72.62 60.71 29.76 9.52
19991 | Bayou Hlubabor | 58 20 - 86 24 18 10
1992 Derege W. Sodo 80 10 - 50 90 50 30 20)
1992 | Etagegnahu | Wello 429 34 H - - 12 - -
1993 Yosef Asella 63 54.76 - 40.4 85.71 59.52 29.76 9.52
1994 Genene Kombolch | 83.87 63.44 40.7 79.56 63.4 22.56 19:35
a
1997 Achenef Debre 62.87 31.72 - 13.79 65.51 - -
Berhan
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Annex 4a

 GENERAL DESCRIPTION OF GASTROINTESTINAL HELMINTHS (cestodes)
| ldentification

Parasite
Moniezia

Avitelling

Host
ruminants

§hr:=:p,
goalts,
dromedary
and rarely
cattle

Site
Small
intestines

Small
intestines

B{i:ciyﬁ -
M expansa
M. benedeni

A
centripunclata

triangular.

| Lifecycle

Pathogenesis
- -~ — " ]

 Clinical signs |

LLong tape worms 2m or more, It1s indirect, | Little pathogenic | Redused
unarmed possessing only suckers, | prepatent significance, in weight gains,
segments are broader than their period is heavy infection itestinal
length and contain two sets of around six unthriftness, obstruction.
genital organs and weeks. diarrhoea and
interproglotidal glands, eggs are intestinal

A obstruction
Adults reach 1.5m long and about | As above As above As above

0.5¢m wide, segments are poorly
marked, peruterine organs show
an opaque line in the medial

| portion of the progrotids.

57




— e —

Sti lesia

Cysticercus
tenuicollis
(larval stage
ol taenia
hydatigena)

Sheep,

goats,
dromedary
, and
rarely
cattle
Sheep.
goats,
cattle, pigs
and horses

Small
intestines

Cysticerci
are found
attached to
the
omentum,
intestinal
mesentery
and serosal
surface of
the liver.

IR‘I
globipunctata

| Adults are 45- 60 cm ld[ig_mmp

to 2- 5 mm wide,

Adults tapeworm is 75- 500 cm
and have two rows of 26 and 46
rostellar hooks. The fully
developed cyst is a large soft
semitransparent bladder within
which the head is clearly visible.
The cyst has a thin long neck.

indierct

As above

As above

indierct

The migrating
cysticercus causes
traumatic and
necrotic hepatitis.
These two
conditions cause
hepatitis
cystircercosa.
Mature cysts
usually cause no
harm.

In heavy
infection there
1s unthriftness
due to liver
damage.

|9




Annex 4b

GENERAL DESCRIPTION OF GASTROINTESTINAL HELMINTHS (nematodes)

| Parasite Host iSite Species identiffication Life cycle Pathogenesis Clinical Signs
H:ﬁ_':':i;:.\-.fmngw‘n:_ 1 Ruminants, | Small T axet Adults are small and hair like, | Direct. Haemorrhages Reduced appetite.
(hair worm) Horses. intestine I colubriformis less than 7mm long, no ppp 1s around and oedema of Weakness, weight loss,
prgs except T. axer | T° vitrinus obvious bucal 20-25 intestinal diarrhoea and constipation,
Fowl, etc and T tenwms | T capricola Capsule. days. Mmucosa,
T remas, cte Excretory notch s in the loss of plasma
oesophageal protein, reduced
Region, appetite,
In T axei the spicules are enteritis,
unequal in lenath: dirrhoea, weioht
i No vulval flap l0ss.
Bunostomum ruminants Small B I- 3 ¢m long. does not have Direct, Multiple Anaemia. bottle jaw,
(small ruminant intestine trigonocephalum | dorsal teeth, Infection with L3 | haemorrhages Weight loss and foot
hook worm) B phlebotonuen | bucal capsule bears a pair of may be may be found in | stamping and sings of
cutting plates and a large percutaneous or lungs, due to its | 1tehing
dorsal cone. Characteristically | oral, ppp ranges blood sucking
hooked at the anterior end. between |-2 habit it causes
spicules are slender. months anaemia,
hypoalbuminaem
11,
Loss of weight
- and dirrhoea
Haemonchus Sheep, abomasum H. contortus 15- 20 mm long , using male Direct, prepatent As above Hyperacute: death may
(stomach worm) | goats, H placer worms by measuring spicules | period 1s around occur within one week of
cattle, H longistipes one can identity Haemonchus | 25 days heavy infection.
dromedary to species level Acute: severe anaemia
accompanied by
generalised oedema.
Chronie: anaemia,
progressive weight loss

4]




Annex 4¢

_GENERAL DESCRIPTION OF GASTROINTES

| host

| parasite
Oesophagostonim
(Nodular worm)

Trichuris
{whip wori)

Ruminants
and pigs

Sheep, goats,

catile,
dromedary,
et

ST
Caccum and
colon

caceum

Species

Q. columbianum
O venulosum
(). radiatum

() dentatum

TINAL HELMINTHS (nematodes)

| Identification

Stout white worm |- 2
cm long, bucal capsule
1s small, it has an
iftlated cuticular
cerphical papillae and
leaf crown arrangement
15 used for species
ilentification

Pathogenesis

Life cycle
Direct, ppp 1s
about 45 days.

Extensive
nodules
formation in the
itestines and
this affects
digestion,
absorption and
howel
movement,

Clinical Signs
Inappetence, loss of
weight and emaciation,

Adults are 4- 6 cm
long, long slender
antenor end and a much
thicker posterior end,
male tal 1s cotled and
possesses a single
spicule, female tail is
merely curved,

egpes are lemon shaped
with a plug at both
ends.

Direct,
mfection is
acquired by
ingestion of
egog containing
infective
larvae, ppp is
about 1-3
months,

Haemorrhages
and jrritation of
the caecal
mucosa, heavy
infection causes
thickening of
caecal wall,

In heavy infection
colitis and secondary
ifection,

(44}




Annex 4d

GENERAL DESCRIPTION OF GASTROINTESTINAL HELMINTHS (nematodes)

Life cycle

Pathogenesis

Clinical Sions

Skrjabinema
(Small ruminant
pin worm)

Domestic and
wild ruminants

caecum

S. ovis
S caprae
S alata

Long and have 3 large
lips and 3 small lips, the
oesophagus terminates in
a large spherical bulb,
the male has a single
spicule.

embryonated when are
deposited by the female
in the perianal region.

| Parasite Host Site | Species | Identifcation
Strongyloides Sh_::cp. goats. ~ Small intestines, S. papilosus Slender hairy worm less | Has both parasitic and Skin penetration Coughing. fever
(Intestinal cattle and caccum in poultry | S wester than | em long, the long | free hiving reproductive causes and pneumonia,
thread worm) others S avium, ete | oesophagus may occupy | cycles. only females are | erythematous digestive
up to a third of the body | parasitic, infection is reaction which disturbances and
length, the uterus 1s either by ingestion or allows the entry of | intermittent
interwined with the skin penetration of L3, bacteria, multiple diarrhoea.
intestines, in herbivores | transmammary infection | haemorrhages on
the larvated eggs which occurs, Ppp is 8- 14 days | the lung surface,
come out, the tail has a oedema and
blunt point. erosion of the
intestinal
epithelium.
Small about 3- 8 mm Direct, the eggs are Non pathogenic unknown
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Annex 5

Meteorological data for East Shewa, Afar, Harragie and Sidamo regions

Place (Region) | Parameters Jan Feb March | Apnl May June July August
Metahara Min. temp. °C | 14.] 14.5 18.9 18.7 19.5 21.1 18.9 18.6
(East Shewa) Max. temp. °C | 32 348 328 36.3 372 36.8 329 32
Rainfall (mm) | 0.0 0.0 24 0.2 0.5 0.6 44 49
R. humidity % | 45% | 38 % 57 % 47 % 46 % 43 % 62 % 62 %
sunshine hours | 6.9 i3 8.5 9.9 94 9.5 Tl 13
Awash 7-Kilo Min. temp. °C | 16.8 184 20.1 21.5 23.1 229 20.3 20.6
(Afar) Max. temp. °C | 319 349 30.7 355 37.5 37.8 329 31.8
Ramnfall (mm) | 0.0 0.0 25 0.1 0.3 1.2 45 4.2
Jijiga Min. temp. °C | I 10.4 1Yo 9.8 95 s 17.6 16.9
(Harragie) Max. temp. °C | 29 29.7 30.2 30.1 29.4 293 26.6 27.1
Rainfall(mm) 38 0.0 0.59 12 2.8 1.3 0.56 0.95
Negele-Borena | Min. temp. °C | 16.0 16.8 135 12:5 13.6 No No No
(Sidamo) Max. temp. °C | 295 30.6 28.1 284 272 data data data
Rainfall (mm) | 0.0 0.0 34 0.7 2.1
R. humidity 35% |37% 66 % 73 % 79 %
sunshine hours | 10.7 10.5 5.7 7.7 6.6

Source: National Meteorological Services Agency, Addis Ababa, Ethiopia).
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Picture 3: The blackhead Ogaden sheep at Debre Zeit Export Abattoir.
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Picture 4: The fat-tailed Adal and the blackhead Ogaden sheep at Debre Zeit Export
Abattoir.
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Administrative Map of Ethiopia
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