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Abstract: A cross sectional study was carried out from November 2014 to March 2015 to estimate the
prevalence of nematode parasitism and to identify the major genera of nematodes in small scale dairy cattle
farms in and around Haramaya district of Ethiopia. A total of 384 fecal samples from dairy cattle were collected
and examined for nematode infection using standard coprological methods. Out of these, 203 (52.9%) animals
were found positive for one or mixed nematode infection. Specifically, Trichostrongylus (20.1%), Strongyliods
(16.1%), Oesophagostomum (13.3%), Haemonchus (10.9%), Dictyocaulus (9.4%) and Trichuris (4.9%) were the
identified genera in descending order of prevalence. The rate of mixed infection was 97 (25.26%) and the highest
rate was recorded with Trichostrongylus and Dictyocaulus 13(13.4%). Among the potential assumed risk
factors, history of de-worming and body condition were found significantly (p<0.05) associated with the
occurrence of nematode infection. Poor body condition and undewormed animals were more susceptible to
major nematode infection while origin, age and breed of the animals had not significant (p>0.05) relation with
prevalence of nematodes. The EPG result showed that 35.50%, 50.74% and 15.76% were low, moderate and sever
infection, respectively. Over all there was considerably high nematode infection in the study area. Therefore,
the necessary control and prevention method should be put in place including strategic deworming.
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INTRODUCTION Productivity of dairy Cattle could be affected by

The livestock population of Ethiopia was estimated infectious disease, parasites including nematodes and
to be about 52.1 million heads of cattle, 24.2 million sheep, others [10]. Helminthes infection, especially subclinical
22.6 million goats and 44.9 million poultry [1]. In the high gastrointestinal nematode infections are among the major
land areas of the country, livestock are raised together health problems limiting the productivity in dairy animals
with crop cultivation for their livelihood whereas in the [11]. Although several studies regarding ruminant
low land or the pastoral areas, subsistence is based helminthosis were undergone in Ethiopia including by
mainly on livestock and livestock products [2]. In addition Adem and Anteneh [12], Hailu et al. [13] and Zerihun [14].
cattle also serve as a means of risk diversion and Only limited effort was made to study nematode infection,
accumulation of wealth among the rural community [3]. specifically in small scale dairy farms. Therefore, it is

However, Diseases of livestock have numerous imperative to investigate the current status of nematode
negative impacts on productivity and fertility  of  herds infection along the assumed factors and to identify the
[4]. The gastrointestinal tract of animals harbor a wide major genera of nematodes in the study area.
variety of parasites mainly helminthes, which cause
clinical and sub clinical parasitism. These parasites MATERIALS AND METHODS
adversely affect the health status of animals and cause
enormous  economic  losses  to  the  livestock  industry Study Area Description: The study was conducted in and
[5, 6]. The prevalence of GIT helminthes varies around Haramaya district in the Eastern Hararghe zone,
considerably depending on local environmental condition Southeastern Ethiopia. The area is located 508 km east of
such as humidity, temperature, rainfall, vegetation and the capital Addis Ababa. The production system of the
management practice [7]. district  is  mixed  type.  Topographically,   it  is situated at

several factors including nutrition, management,
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altitude of 1600 to 2100 meter above sea level with the During these days water was added every 2 days to the
mean annual temperature and relative humidity of 18°C culture. Finally the third stage larvae (L3) and/or when
and 65%, respectively. The area receives an average present L2 larvae were collected by Barman technique and
annual rain fall of approximately 900 mm, with a bimodal differentiated according to MAFF [18]. The larvae were
distribution pattern, picking in mid-April and mid-August. counted and subjected to morphological examination for
The vegetation that constitutes the available pasture identification of the genera as Described by Hansen and
lands in this area is predominantly native grasses and Perry [19].
legumes inter dispersed with open acacia shrub land [15].

Study Design and Study Animals: Across sectional study taken into consideration since there was no any previous
was conducted in small scale dairy farms found in the research conducted specifically on nematode infection in
study area. During the study, 384 dairy cattle were the area. The desired sample size for the study was
examined including 200 local, 84 exotic and 100 cross calculated using the formula given by Thrusfield [20] with
breeds. The considered animals were from Haramaya 95% confidence level (CI) and 5% desired absolute
University farms, Haramaya town, Adale and Aweday precision. Accordingly, 384 Cattle were considered in the
dairy farms while all age and sex groups were included in study while allocation of this sample to the respective
the study. farm was undergone proportionally based on the size of

Methodology: Cattle from each of the study sites were
categorized into calves (less than one year old), young Data Analysis: The crude data containing the response
(1–3 years old) and adults (over 3 years old) according to and explanatory variables were classified, filtered, coded
[16]. Examined animals were also categorized into three and entered in to Ms-Excel 2007. Then it was transferred
body condition groups involving good, medium and poor to SPSS version 20 for statistical analysis. Chi square (x )
body condition based on the description of Nicolson and was employed to indicate the association between
Butterworth [17]. All relevant information about sex, age, different assumed factors and occurrence of nematode in
breed, body conditions and de-worming history of the addition to descriptive statistic including frequency and
study animals were registered during sample collection. percentage. Statistically relations were reported as

Sample Collection and Processing: The fecal samples
were collected per rectum and placed in sample collecting RESULTS
bottles, labeled and transported to the laboratory and
then the standard flotation techniques was applied to An overall prevalence of nematode was 203 (52.9%)
investigate the nematode eggs. For positive fecal sample, (Table 1). Origin, age and breed of the animals had not
modified McMaster egg counting technique was used to significant (p>0.05) relation with prevalence of
identify the degree of infection by estimating eggs nematodes.However, Body condition and deworming
number per gram of feces based on the previous work of history of the cattle had significant association with the
MAFF [18]. The levels for nematode infection were prevalence of nematodes. Poor body condition animals
extrapolated from severity index defined by FAO [10], (64.1%) had significantly (p<0.05) higher prevalence than
where cattle are proposed to have low, moderate and medium (53.9%) and good body condition animals
severe nematode infections, if their fecal egg counts are (45.3%). Similarly, animalswith deworming history (46.1%)
less than 100 to 250, from 250 to 500 and greater than 500 had significantly (p<0.05) low risk of exposure than the
per gram of feces, respectively. untreated animals (64.5%) (Table 1).

Furthermore, coproculture of fecal  samples  was The fecal culture indicated Trichostrongylus,
employed and the larvae were identified to genus level. Strongyloides, Oesophagostomum as the most dominant
The coproculture procedure applied in the study was nematodes with respective prevalence of 20.1%, 16.2%
started by preparing fecal samples and then the fecal and 13.3%, respectively. On the other hands,
samples were finely broken up by using stirring device Haemonchus, Dictyocaulus and Trichuris were relatively
after moistening it with water. Then it was transferred to less prevalent with 10.9%, 9.4% and 4.9%, respectively
an incubator having a temperature of 37°C for 10 days. (Table 2).

Sample Size Determination: A prevalence of 50% was

the farms.

2

significant, if p-value is less than 5% (p<0.05).
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Table 1: Prevalence of nematodes infection with different assumed risk factors
Factors Categories Total. . examined Positive no (%) x p-value2

Origin Hu 84 45(53.6%) 0.59 0.89
Haramaya 156 80(51.3%)
Awodi 93 52(55.9%)
Adele 51 26(51.0%)

Breed Local 200 98(49.0%) 3.25 0.19
Cross 100 60(60.0%)
Exotic 84 45(53.6%)

Age Calve 84 52(61.9%) 3.6 0.18
Young 121 62(51.2%)
Adult 179 89(49.7%)

Body condition Poor 78 50(64.1%) 7.2 0.02*
Medium 169 91(53.9%)
Good 137 62(45.3%)

Deworming History dewormed 243 112(46.1%) 12.2 0.00*
undewormed 141 91(64.5%)

* Statistically significant

Table 2: Prevalence of different genera of nematodes with different risk factors
No. Trichostrongylus Strongyloides Oesophagost Haemonchus Dictyocaulus Trichuris

Factors Categories examined No. (%) No. (%) omum No. (%) No. (%) No. (%) No. (%)
Origin HU 84 18(21.4%) 14(16.7%) 11(13.10%) 10(11.9%) 9(10.71%) 4(4.76%)

Haramaya 156 31(19.9%) 26(16.7%) 19(12.18%) 17(10.9%) 12(7.69%) 9(5.77%)
Awodi 93 18(19.4%) 16(17.2%) 13(13.98%) 11(11.83%) 10(10.8%) 4(4.3%)
Adele 51 10(19.6%) 6(11.8%) 8(15.7%) 4 (7.8%) 5(9.8%) 2(3.9%)

Breed Local 200 40(20.0%) 25(12.5%) 27(13.5%) 15(7.5%) 16(8.0%) 10(5.0%)
Cross 100 19(19.0%) 23(23%) 13(13.0%) 17(17.0%) 11(11.0%) 5(5.0%)
Exotic 84 18(21.4%) 14(16.7%) 11(13.1%) 10(11.9%) 9(10.7%) 4(4.8%)

Age Calve 84 18(21.4%) 16(19.1%) 9(10.7%) 12(14.3%) 9(10.7%) 5(5.9%)
Young 121 26(21.5%) 16(13.2%) 16(13.2%) 9(7.4%) 12(9.9%) 2(1.7%)
Adult 179 33(18.4%) 30(16.8%) 26(14.5%) 21(11.7%) 15(8.4%) 12(6.7%)

Body Condition Poor 78 23(29.5%) 11(14.1%) 12(15.3%) 6(7.7%) 9(11.5%) 2(2.6%)
Medium 169 32(18.9%) 31(18.3%) 24(14.2%) 24(14.2%) 12(7.1%) 9(5.3%)
Good 137 22(16.1%) 20(14.7%) 15(10.9%) 12(8.8%) 15(10.9%) 8(5.8%)

Deworming History Dewormed 243 42(17.3%) 34(13.9%) 30(12.4%) 23(9.5%) 24(9.88%) 10(4.1%)
Undewormed 141 35(24.8%) 28(19.9%) 21(14.9%) 19(13.5%) 12(8.5%) 9(6.4%)

Total examined 384 77(20.1%) 62(16.2%) 51(13.3%) 42(10.9%) 36(9.4%) 19(4.9%)

Table 3: Rate of single and mixed infection in the dairy animals with different nematodes
Types of infection Nematode Genera Frequency Percentage
Single infection Trichostrongylus 44 41.50%

Strongyloid 27 25.47%
Oesophagostomum 15 14.15%
Haemonchus 14 13.20%
Dictyocaulus 4 3.77%
Trichuris 2 1.88%
Sub total 106 (27.6%) 100%

Mixed infection Trichostrongylus and Strongyloid 4 4.12%
Tricostrongylus and Oesophagostomum 8 8.25%
Trichostrongylus and Haemonchus 6 6.2%
Trivhostrongylus and Dictyocaulus 13 13.4%
Trichostrongylus and Trichuris 5 5.15%
Strongylus and Oesophagostomum 9 9.27%
Strongylus and Haemonchus 10 10.3%
Strongyloid and Dictyocaulus 6 6.18%
Strongyloid and Trichostrongylus 7 7.22%
Oesophagostomum and Haemonchus 9 9.27%
Oesophagostomum and Dictyocaulus 8 8.25%
Oesophgostomum and Trichostrongylus 6 6.2%
Haemonchus and Dictyocaulus 1 1.03%
Haemonchus and Tricuris 1 1.03%
Dictyocaulus and Trichostrongylus 3 3.1%
Strongyloid, Haemonchus and Dictyocaulus 1 1.03%
Sub total 97 (25.26%) 100%

Grand total 203 (52.9%)
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Table 4: Degree of intensity of nematode infection
Infection rate No. positive Prevalence (%)
Low 68 33.50 %
Moderate 103 50.74 %
Severe 32 15.76 %
Total 203 100 %

Among 203 (52.9%) overall prevalence, around 106 to the poor immune response of exotic breed to the hostile
(27.6%)  samples  was  infected  with  single  infection environment of tropical area including exposure to severe
while 97 (25.26%) was found to be infected with mixed parasitic infection.
infection.   The    highest    paired    infection  observed On the other hands, there was no significant (p =0.18)
was Trichostrongylus and Dictyocaulus 13(13.4%) difference was observed in the prevalence of nematodes
followed  by  Strongylus  and Haemonchus 10(10.3%) among the age groups of the current study. This result
while  the  lowest   mixed   infection   was  Haemonchus was in line with Hailu et al. [13] who reported no
and  Dictyocaulus  (1.03%) and Haemonchus and significant (p=0.404) difference between the calves and
Tricurhis (1.03%). In addition, there was one triple adult cattle. This could be equal exposure and the same
infection which was observed in combined infection of management system for all age group under  the  same
Strongyloid, Haemonchus and Dictyocaulus (1.03%) roof. However, there was significant (p  =  0.013)
(Table 3). difference between age groups according to the study by

Regarding level of infection intensity of nematodes, Tigist et al. [23] which could be attributed to different
the dominant proportion of the study animals was management system for different age groups.
infected with moderate infection 50.74%, while 33.5% and In the present study, there was significantly (p=0.02)
15.76% of animals had low and severe infection level, higher prevalence of nematodes in poor body condition
respectively (Table 4). cattle (64.1%) than in medium (53.9.%) and good body

DISCUSSION reports by Addisu and Berihu [21] who reported

Overall 52.9% of dairy animals were positive for in poor body condition animal (62.7%) than in the medium
nematodes in the study area. This finding was comparable (55.7%) and good body condition (37.2%) cattle. Likewise,
with previous report of Adem and Anteneh [12], Addisu Tigist et al. [23] reported considerably (p=0.000) higher
and Berihu [21] and Regassa et al. [22] who reported 54%, prevalence in poor body condition cattle  (65.1%)  than in
49% and 50.2% prevalence from different parts of medium (26.3%) and good body condition animal (13.6%).
Ethiopia, respectively. The agreement in nematode finding This relationship could be explained not only by
level might be due to similar agro-ecological setting, exacerbation of parasitic infection in poor body condition
management and study designs of the studies. However, animals due to lack of resistance but also by the fact that
the present finding was higher than the previous report loss of body condition in this group of animal could be
(27.57%) by Tigist et al. [23] in the Northern part of the due to nematode infection. 
country. On the other hands, it was much lower than Deworming of cattle had a significant (p =0.000)
97.2% prevalence report in small-scale dairy from Tanzania association with the occurrence of nematodes in which
[8]. This discrepancy was probably due to difference in dewormed animals had lower rate (46.1%) of nematodes
ecology, health care practice, feeding pattern and infection as compared to non-dewormed cattle (64.5%).
management system in general. Likewise, study by Addisu and Berihu [21] which showed

Origin of the animals had no significant (p =0.89) significant association (p=0.000) between dewormed
association with prevalence of the nematode infection in (41.3%) and not dewormed animals (71.9%). These might
the current study. This might be due to the same be due to the obvious preventive effect of strategic anti-
ecological condition. Similarly, breed of the animal did not helminthes application. 
show significant association (p=0.19) with the prevalence In the present study, the most prevalent nematode
of the parasites. However, Addisu and Berihu [21] genera in dairy cattle was Trichostrongylus (20.1%). This
reported that exotic breed cattle (76.66%) were infected was lower than previous report of Adem and Anteneh [12]
significantly (p=0.000) higher than the local (43.52%) and with 37% and higher than the report of Addisu and Berihu
cross breed cattle (64.15%). This was probably attributed [21] and Shirale et al. [24] with respective prevalence of

condition animals (45.36%). This concured with previous

significantly (p=0.000) higher prevalence of GIT parasite
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3.65% and 3.14%. The second most prevalent genera of 2. CACC, 2003. Central Agricultural Census
nematodes in this study were Strongyloids (16.2%)
followed by Oesophagostomum (13.3%). Likewise, Adem
and Anteneh [12] found Oesophagostomum with 11%
whereas Zerihun  [14]  reported  17.45%   Strongyloids.
On the other hands, Belem et al. [25] reported higher
prevalence of Oesophagostomum radiatum (42.6%) while
Hailu et al. [13] reported lower prevalence of Strongyloids
(3.3%) when it was compared to the present study finding
(16.2%).

The prevalence of Haemonchus (10.9%) in the current
study was close to prevalence indicated by Adem and
Anteneh [12] and Addisu and Berihu [21] who reported
11.6% and 11.7%, respectively. This similarity of result
could be due to similarity in agro climatic condition and
management system. The current Haemonchus finding
(10.9%) was higher than that reported by Shirale et al. [24]
with 6.57%. The two least prevalent nematode genera in
this study were Dictyocaulus (9.4%) and Trichuris (4.9%).
Other  studies  like  Adem  and Anteneh [12] and Shirale
et al. [24] reported Trichuris 5.42% and Dictyocaulus
0.5%, respectively.

Regarding  the   intensity   of   nematode  infection,
the current study showed high percent of low (33.50%)
and moderate (50.74%) infection and relatively lower
severe  (15.76%)  infection.  The  reason  for  the majority
of  the  animals  showed  low  and  moderate  infection
might be associated with the development of immunity
causing lower worm fecundity in adult animals [26, 27].
The low infection intensity also indicated the low
transmission and subclinical condition of nematode
infection.

CONCLUSION

Nematodes  are  important  cattle health  problems  in
the study area with considerably high prevalence.
Managements, especially deworming history and body
condition of the animals were found to be related to the
occurrence of nematode infection in dairy cattle.
Therefore, appropriate control and preventive measures
should be implemented including strategic deworming
with respect to the seasonal dynamics of helminthes.
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