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			Abstract

			A cross-sectional study was conducted from November 2016 to March 2017 in and around Alage ATVET College, southwestern Ethiopia, with the objective of determining the prevalence of poultry coccidiosis and its associated risk factors in intensively and backyard managed chickens. Systematic random sampling technique was used to select the study samples. Fresh fecal samples were collected from a total of 451 chickens. Poultry fecal droppings floatation technique was used to detect coccidian oocyst. The result revealed that out of 451 chickens examined, 88 were positive for coccidiosis and the overall prevalence was 19.5% (88/451). According to the study 363 of chickens were found to be negative with a prevalence of 80.5% (363/451). The frequency of detection of oocyst in the fecal samples from exotic and local breed chicken were 20.7% and 17.7%, respectively. It showed statistically non-significant difference between the two breed groups (P=0.421, X2=0.646). The result also showed that the prevalence of coccidiosis between the sexes was 20.1% and 18.5 % in female and male chickens respectively. 

			This result is statistically not significant between the two sexes (P=0.684, X2=0.1661). The prevalence rates of 22.5%, 10.9% and 9.3% were recorded in chicken grouped under the age category of 1-3 weeks, 4-6 weeks and of greater than 6 weeks, respectively. The prevalence among the age showed statistically significant difference (P=0.017, X2=8.1696) which was being higher in chickens up to 1-3 weeks of age (22.5%). The prevalence rates of 3.7% and 28.3% were also recorded in post-treated and non-treated chickens respectively and this difference in prevalence was statistically significant (P=0.000, X2=39.7269). Furthermore, coccidiosis occurrence in intensive farm was 20.6% and in backyard management system was 17.9% and this difference in prevalence was not statistically significant (P=0.477, X2=0.5053). The study showed that coccidiosis is important disease of poultry in and around Alage ATVETC south western Ethiopia and this is an indication for intervention to tackle the disease without any priority within the risk factors. 
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			Introduction

			In developing countries poultry production offers an opportunity to feed the fast-growing human population and to provide income for resource poor farmers. Moreover, poultry in many parts of the modern world is considered the chief source of not only cheaper protein of animal origin but also of high-quality human food [1]. The total poultry population in Ethiopia is estimated to be 56.5 million [2]. The total national egg and poultry meat production is estimated to be 78000 and 723000.Three types of poultry production systems metric tons respectively, of which local birds, kept under the traditional systems of production, contribute 98.5% and are identified in Ethiopia [3]. These are backyard poultry production system, small scale and large-scale intensive poultry production systems. The main objective of rearing chicken in all production systems is 
concerned with egg and meat production, for income generation 

and home consumption [4]. In the past coccidiosis was one of the diseases most feared by commercial poultry growers in the U.S.A. Death losses of 20% or more were common. “Backyard” growers are usually so small that coccidiosis was not a problem, but as the size of free-range flock increases, coccidiosis becomes a threat [5].

			Poultry coccidiosis, caused by several distinct species of Eimeria, and remains the most economically significant parasitic infection of the poultry industry, worldwide. The disease is endemic in most of the tropical and subtropical regions where ecological and management conditions favor an all-year round development and propagation of the causal agent [6]. Substantial work on coccidiosis based on experimental infections and drug and vaccine trials has been presented over many years. However, reports on infection prevalence, infection levels and frequencies of the different Eimeria species in commercial poultry productions are few and sporadic. Often the reports are not comparable due to the difference in management and production systems, sample materials, sampling periods, sampling methods and prophylactic measures applied. More knowledge of the etiology and population dynamics of mixed coccidial infections in commercial poultry production is therefore needed. Moreover, with the increasing interest in poultry production evidenced by the proliferation of poultry farms, it is pertinent to continually evaluate the prevalence and management issues [7].

			Among the infectious diseases of poultry, cocccidiosis is the major parasitic disease. Poultry coccidiosis is an economically important disease in chicken caused by the intracellular protozoa parasite of Eimeria species in the genus Eimeria family Eimeridae order Eucoccidiorida and phylum Apicomplexa [8]. Infection by coccidia in sufficient number to produce clinical manifestations of disease is called coccidiosis [9]. Though nine species of Eimeria have been identified as causative agents of poultry coccidiosis, only seven of them have been reported to be pathogenic. Eimeria tenella (E. tenella) and Eimeria necatrix (E. necatrix) are the most pathogenic species. Eimeria arcevulina (E. acervulina), Eimeria maxima (E. maxima) and Eimeria mivati (E. mivati) are common and slightly too moderately pathogenic while Eimeria brunetti (E. brunetti) is uncommon but pathogenic when it does occur. Eimeria mitis (E. mitis), Eimeria praecox (E. praecox) and Eimeria hagani (E. hagani) are relatively non-pathogenic species [10]. The disease is endemic in most of the tropical and subtropical regions where ecological and management conditions favor an all-year round development and propagation of the causal agent. In Ethiopia, poultry coccidiosis is caused by E. acervulina, E. necatrix, E. maxima and E. tenella, is endemic in all parts of the country and affects mainly young growing birds [11].

			Coccidiosis is a disease of major economic importance in the poultry industry. It is strictly host-specific and the different species parasitize specific parts of the intestine. The disease is characterized by droopiness, paleness of the comb, diarrhea and occasional appearance of blood in droppings. The oocysts exist in the litter, premises and are distributed by clothes, shoes, dust and others [12]. Several factors influence the severity of infection like age and the number of ocysts eaten [13]. Infection with coccidia parasites costs the poultry industry in the USA more than USD 1.5 billion in annual losses. It is a widespread disease in growing chickens around the world that can seriously restrict the development of poultry production. In all parts of the world poultry coccidiosis represents a major disease problem. With increasing interest in poultry production evidenced by the proliferation of poultry farms, it is pertinent to continually evaluate the prevalence, frequencies of the different Eimeria species and management issues associated with common poultry diseases such as coccidiosis in any given zone and in Ethiopia despite the immense research works done by several outstanding researchers in the area of poultry coccidiosis in different parts of the country [14]. In Ethiopia, some reports indicated coccidiosis loss from 8.4 % and11.86% profit in large- and small-scale farms, respectively [15]. The disease is still continued being a major problem demanding much research and investigation. Factors contributing to outbreaks of clinical Coccidiosis include litter moisture exceeding 30%, immune suppression, suboptimal inclusion of anticoccidials in feed and environmental and managemental stress such as overstocking, poor feeding systems, and inadequate ventilation. Subclinical coccidiosis manifests mainly by poor weight gain and reduced efficiency of feed conversion contributing to big economic losses [16].

			Coccidiosis can be controlled by good management including good ventilation, dry and clean litter, cleaning and decontamination of drinkers and feeders, and proper stocking density in poultry farms [17].

			Therefore, the objectives of this study were:

			a.	To determine the prevalence of poultry coccidiosis in and around Alage ATVET College.

			b.	The associated risk factors causing tremendous loses in poultry production due to poultry coccidiosis.

			Materials and Methods

			Description of the Study Area

			The A.A.T.V.E.T.C. is located at longitude of about 380 30’ East and latitude of 070 30’ North with a total area of 4200 hectares with an altitude of 1600 meters above sea level. The area is situated at 217 kilometers southwest of Addis Ababa and 32km west of Bulbula town along Addis Ababa-Hawassa highway road. Agro-ecologically it is dry plateau of the southwestern part of the Ethiopian central rift valleys. The area has three distinct seasons, namely main rainy (June to September), short rainy (March to May), and dry (October to February), the mean annual rainfall of the area is 800mm, with minimum and maximum temperatures of 11 and 29 °C, respectively based on data. The dominant soils types are vertisols with sand-slit clay with a pH of 7.9. The area is suitable for livestock production. According to livestock unit there were about 254 cattle, 300 pigs and 9000 poultry in the College [18].

			Study Population

			The study was performed in A.A.T.V.E.T.C. on intensively managed poultry farm which found in the College and extensively managed backyard system nearby, which were exotic and indigenous respectively. The poultry in the A.A.T.V.E.T. College were brought from Hawassa poultry farm enterprise and they were of the same breed (Bovans brown) types. Poultry in the College were kept at in door; feeding and the management system of the farm can be considered as intensive with deep litter system while those around were of extensive backyard system. This study was performed in layer type breeds and the study birds were grouped in to exotic and indigenous.

			Study Design 

			A cross-sectional study involving a systematic random sampling of intensive poultry farm and individual farmhouse hold were carried out from November 2016 to March 2017, to determine the prevalence and economic impact of coccidiosis in these poultry farms. For this purpose, qualitative analysis of fecal examination to investigate oocyst discharge has been done. In this study, ages, sex, breed, management system and history of treatment given were taken as potential risk factors. Based on age, the study populations were divided in three groups from the age category of 1-3 weeks, 4-6 weeks and above 6 weeks, respectively. Based on history of treatment as regularly treated and not regularly treated while by their breed classified as exotic and local. According to management classified as intensive and backyard. Based on sex grouped as male and female [19].

			Sample Size Determination and Sampling Method

			This study was conducted to select poultry used for the study of prevalence of coccidiosis in the intensive farm and individual farm household in and around A.A.T.V.E.T.C. respectively. 450 of the total population sizes of the study, from the above-mentioned site, each chicken was selected based on systematic random sampling. Sample size was determined based on expected prevalence of 20.57 % in Ambo, West Shewa, Ethiopia, by Oljira [20] and sample size was calculated according to the following formula by using 95% confidence level and 5% absolute precision [21].

			                         [image: ]

			 Where, 

			Pexp=expected prevalence

			n= the required sample size

			d = Desired absolute precision (5%)

			Where Z (a multiplier for 95% confidence interval based on the normal distribution) =1.96, p=20.57%% and d=5%. Therefore, a minimum required sample size was 252. However, 451 chickens were sampled to increase precision.

			Study Methodology

			Fecal sample collection: Based on the difference of their different risk factors, freshly deposited fecal samples were collected from the upper surface of the litter immediately after dropping of the feces and collected in a screw capped glass bottles (universal bottles) by using spatula which was cleaned after each collection and packed in ice box and transported to the A.A.T.V.E.T.C. Parasitological laboratory as much as it was in fresh state. While collecting of fecal samples; date, management system, sex, age group, breeds and treatments given for sampled poultry was recorded. A 5 gram of poultry fecal droppings were taken and floatation fluid (50ml of saturated sodium chloride solution or saturated sugar solution) was added and after thoroughly mixed and processed, then prepared for examination under the microscope by putting the slides covered by cover slips containing the oocysts directly [22]. The fecal droppings were examined by compound microscope under the magnifications of 10x and 40xs. The Examination of fecal contents showed oval, thick walled oocyst and large round in significant numbers was considered as coccidian oocyst [23].

			Data Entry and Analysis

			Data collected from the study sites were coded and entered in to a Microsoft excel spread sheet program for analysis. Statistical analysis was done on STATA software. Descriptive statistics like percentage was used to express prevalence while chi-square (X2) test was used to compare the association between variables and a statistically significant association between variables was considered at p- value less than 0.05.

			Results

			The Overall Prevalence: Out of the total 451 fecal droppings samples of chickens examined, infections at different sex, breed, ages, management systems and post prophylactic treatments given, 88 samples were positive for coccidial oocyst giving the overall prevalence rate of 19.5%, whereas the rest 363 (80.5%) were negative up on fecal examination for oocysts of coccidial parasite. Prevalence of Coccidiosis Between sexes: Out of 294 female chickens examined, 59 (20.1%) were infected with Eimeria oocysts whereas from 157 males examined, 29 (18.5%) were positive for coccidian oocysts. The prevalence of coccidiosis was higher in females than the males in study area. The association was statistically not significant (P=0.684, X2=0.1661) (Table 1). Prevalence of Coccidiosis Between Breeds: Out of 270 exotic chicken breeds examined, 56 (20.7%) were infected by the Eimeria oocysts and from 181 local breed, 32 (17.7%) were positive. This shows that there was higher prevalence of Eimeria infection in exotic breed than locals according to this study. The association was statistically not significant (P=0.421, X2=0.6466) (Table 2).

			Table 1: The association between sex of chickens and occurrence of coccidial diseases.
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							No of chickens Examined

						
							
							Positive Result

						
							
							Prevalence (%)

						
							
							X2

						
							
							p-value

						
					

					
							
							Female

						
							
							294

						
							
							59

						
							
							20.1

						
							
							0.1661

						
							
							0.684

						
					

					
							
							Male

						
							
							157

						
							
							29

						
							
							18.5

						
							
							
					

					
							
							Total

						
							
							451

						
							
							88

						
							
							19.5

						
							
							
					

				
			

			Table 2: The association between breed of chickens and occurrence in coccidial diseases

			
				
					
					
					
					
					
					
				
				
					
							
							Breed

						
							
							No of chickens Examined

						
							
							Positive Result

						
							
							Prevalence (%)

						
							
							X2

						
							
							p-value

						
					

					
							
							Exotic

						
							
							270

						
							
							56

						
							
							20.7

						
							
							0.6466

						
							
					

					
							
							Local

						
							
							181

						
							
							32

						
							
							17.7

						
							
							
					

					
							
							Total

						
							
							451

						
							
							88

						
							
							19.5

						
							
							
					

				
			

			Prevalence of Coccidiosis between Age Groups: Out of 88 positive chickens, 77 (22.5 %) were in 1-3 weeks, 6 (10.9%) were 4-6 weeks and 5 (9.3 %) were of greater than 6 weeks old. The highest number of clinical coccidiosis cases (22.5%) was recorded at age of 1-3weeks old. There was a statistically significant difference (P=0.017, X2=8.1696) in the prevalence of coccidiosis at different age of chickens (Table 3). Prevalence of Coccidiosis between Management Systems: In the deep litter farms (intensive) out of 272 fecal samples of chickens examined, 56 samples were found positive for coccidial oocyst with a prevalence rate of 20.6%, whereas from backyard home rearing system 179 fecal samples were examined and 32 samples were positive for chicken’s coccidial oocysts with a prevalence rate of 17.9%. There was a statistically no significant difference (P=0.477, X2=0.5953) in the prevalence of coccidiosis at different management systems (Table 4). Prevalence of Coccidiosis Between post- treated and non-treated groups: Out of 451, 290 were received post treatment while 161 were not received in the past one month. The prevalence rates of 3.7% (82/290) and 28.3% (6/161) were recorded in post-treated and non-treated chickens, respectively. There was a statistically significant difference (P= 0.000. X2=39.7269) in the prevalence of coccidiosis in the treated and non-treated chickens (Table 5).

			Table 3: The association between age of chickens and occurrence of coccidiosis.

			
				
					
					
					
					
					
					
				
				
					
							
							Age (in weeks)

						
							
							No of chickens Examined

						
							
							Positive Result

						
							
							Prevalence (%)

						
							
							X2

						
							
							p-value

						
					

					
							
							1-3

						
							
							342

						
							
							77

						
							
							22.5

						
							
							8.1696

						
							
							0.017
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							55

						
							
							6

						
							
							10.9

						
							
							
					

					
							
							>6

						
							
							54

						
							
							5

						
							
							9.3
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							451

						
							
							88

						
							
							19.5

						
							
							
					

				
			

			Table 4: The association between management system of chickens and occurrence of coccidiosis.

			
				
					
					
					
					
					
					
				
				
					
							
							Management system

						
							
							No of chickens examined

						
							
							Positive result

						
							
							Prevalence (%)

						
							
							X2

						
							
							p-value

						
					

					
							
							Intensive

						
							
							272

						
							
							56

						
							
							20.6

						
							
							0.5053

						
							
							0.477

						
					

					
							
							Backyard

						
							
							179

						
							
							32

						
							
							17.9

						
							
							
					

					
							
							Total

						
							
							451

						
							
							88

						
							
							19.5

						
							
							
					

				
			

			Table 5: The association between treatment given in past one month and occurrence of coccidiosis.

			
				
					
					
					
					
					
					
				
				
					
							
							Post treatment

						
							
							No of chickens Examined

						
							
							Positive Result

						
							
							Prevalence (%)

						
							
							X2

						
							
							p-value

						
					

					
							
							Regularly treated

						
							
							161

						
							
							6

						
							
							3.7

						
							
							39.726

						
							
							0.000

						
					

					
							
							Not regularly treated

						
							
							290

						
							
							82

						
							
							28.3

						
							
							
					

					
							
							Total

						
							
							451

						
							
							88

						
							
							19.5

						
							
							
					

				
			

			Discussion

			Coccidiosis is the most prevalent intestinal parasitic disease of poultry and its prevalence and economic significance has been reviewed by different workers in different production system [24]. The results of this present study show that in dry season chickens could be infected by Eimeria species. In this study an overall prevalence of chicken coccidiosis was found to be 19.5% (88/451).This result is in agreement with the finding in Ambo [20], who reported a prevalence of 20.57%.The present result support the previous finding in central Ethiopia [17], Addis Ababa [25] and in Kombolcha [19] with prevalence rate of 25.8%, 23.1% and 22.3%, respectively. Moreover, this result was in support with the finding in Arsi Tiyo [26] who reported a prevalence of 22.58%. This finding was lower than the report in Gonder, North west Ethiopia,) with the [27] revalence of 43%. However, this prevalence of Coccidiosis result is much lesser than the findings of Dinka & Tolossa [28] in Debre Zeit, Ethiopia (71.1%) and Alemargot [29] in Addis Ababa (80%). This variation in prevalence of the disease may be due to epidemiology of coccidian infection, application of preventive measures which basically sanitary measures and use of anti coccidial drugs that were given at early stages of age. Other point may be due to breed difference, improvement of management system and bio security measures when compared to the setup in the previous study.

			In this current study, coccidian infection was found to occur more in females (20.1%) than in male chickens (18.5%). The association between the sexes was statistically non-significant (P= 0.684). This finding agrees with those of Oljira [20] who also reported higher frequency of avian coccidiosis in female chickens (21.43%) as compared to male ones (19.38%). However, the present result disagrees with the finding of Alemayehu [25] in Addis Ababa and Gebretensae [27] in Gondar who reported that a higher prevalence of poultry coccidiosis in male chickens than female chickens (54.9%). Absence of statistically significant difference between female and male might be due to the equal chance of exposure for the coccidiosis infection. The prevalence rate of the disease was non- significantly (P>0.05) higher in exotic, (20.7%) breed than local chickens, (17.7%). This result agreed with the most previous research work done in different parts of the world, who reported higher prevalence of coccidiosis in exotic breed than local chickens [30]. 

			Higher incidence of coccidiosis in exotic chickens compared to local ones observed could be linked to the fact that the exotic chickens were reared in confinement where there is higher oocyst accumulation in the litter and were likely to be most exposed to the infective stages of the organism in litters and feeds while the local breeds of chickens were usually found roaming and scavenging around the surroundings. They may not come into contact with the infection or may not ingest the infective stages of the organism. This agrees with the findings of Jatau, Oljira & Garbi [20,31,32] who also reported high prevalence of coccidian infection in exotic breed chickens as compared to the free-range local chickens. However, the findings of this current study did not corroborate previous reports by Benisheikh [33] who reported higher coccidiosis rate in local chickens (38.8%) than in exotic breeds (22.8%). Ashenafi [17] in Ethiopia and Hadipour [34] in Iran have reported high incidence of avian coccidiosis in indigenous scavenging chickens.

			Age difference plays a significant role in prevalence distribution of coccidia oocyst shedding. In this study, the prevalence of coccidiosis was 22.5% in 1-3 weeks chickens, 10.9% in 4-6 weeks and 9.3% in 7-8 weeks. Indeed, strong statistical association (P=0.017) was observed between the prevalence of coccidian oocyst shedding of age groups. This agreed with the report of McDougald & Reid [35] who also found that most Eimeria species affect birds between 2 and 6 weeks of age. Resistance to the disease usually increases with age of birds. As the age of the birds increases, they develop immunity against the disease. This may be the reason why the disease rate decreases with increasing age of birds [36]. The difference in age variation among birds could be due to the effect of age susceptibility. Adult birds could have developed acquired immunity to infection due to previous repeated contacts with several coccidia species in the litter, that can enable them to harbor the infection without showing clinical signs whereas young birds may not have developed full immunity and can be more vulnerable and experience great mortality where outbreak of the disease occur [37]. This finding is in concurrence with previous report of Muazu [38] who reported 36.7% prevalence of coccidial infection among adult birds and 52.9% among the younger birds.

			 Moreover, Lawal [39] has also reported the predominance of coccidial infection among young birds as compared to adult birds. The finding of this present study was not consistent with those of Dakpogan & Salifou [40] who reported higher rate in adult chickens (40.70%) as compared to the young ones (28.20%). The highest frequency occurred in the age group between 1-6 weeks. This finding is in congruent with the findings of other authors and researchers regarding the frequency occurrence of clinical coccidiosis with respect to the age of birds. This was because most coccidian infections occur at the age of 2-4 weeks but clinical diseases develop one or more weeks later. As a result, the clinical diseases appear to reach climax at 5-7 weeks of age and as the age exceeded 7 weeks, most birds will develop immunity against the diseases. However, this period may be prolonged by mistaken /defective use of anticoccidial drugs; hence a slight change was observed in the frequency of occurrence of clinical Coccidiosis in that the peak of the disease was observed at the age of 41-50 days (6-7 weeks) unlike the findings of [41].

			In this study, it found that there was statistically no significant difference with the occurrence of poultry Coccidiosis between different management system (intensive and backyard) (p=0.505). No significantly higher infection rate was detected in birds under intensive management system (20.6%) as compared to birds in backyard (17.9%). However, the current result was disagreement with the previous report in Gondar, Ethiopia by Gebretensae [27] who recorded higher prevalence in chickens which are managed in backyard production system (45.7%) than floor (49.1%) and cage (25.6%) production systems. The observed higher prevalence of coccidiosis in intensive management system might be explained in terms of the rearing systems where all of the poultry farms included in the study practiced deep litter rearing system. Deep litter poultry houses further exacerbate the risk of coccidial infection as it provides optimal condition of temperature and humidity for oocyst sporulation. On other hand poor poultry management where there is overcrowding, leaking water troughs and accumulation of feces are factors that contributed to the high prevalence rate [42].

			Previous chemo prophylactic treatment and vaccination of chickens against various poultry diseases and coccidian infection has high significance difference between the treated groups and non –treated groups (p=0.00). Among the 451 total studied chickens, 161 of them were regularly treated and vaccinated and were from the intensive farm whereas 290 of them were collected both from the intensive and extensive backyard system and were not get prophylactic treatment. From 161 those which were regularly treated and vaccinated only 6 of them were infected with the Eimeria oocysts with a prevalence of 3.7%. This is lower than the prevalence of 28.3% in non-treated and vaccinated groups and this is because they may develop immunity against the development of the resistance by the Eimeria species. The basic prophylactic method is to make it impossible for the coccidian oocysts to develop and spread. The second extremely significant element of coccidiosis prophylaxis is the effective disinfection of farm buildings before placing the birds there. Vaccination of other predisposing diseases given was may also played a great role in the development of immunity in treated groups. Live vaccines containing attenuated and non-attenuated strains or were used. The vaccines were administered in the breeding unit (large drop method) or on the farm (with drinking water or in the feed spray). It is also possible to administer the vaccine to the eye on the 18th day of incubation. In case of prophylactic vaccination, do not administer the coccidiostat drug with the feed, sulphonamides and tetracyclines and the vaccinated birds must be in a good condition and have appropriate environmental conditions.

			This high reduction of prevalence of coccidiosis observed in the current study may be ascribed mainly to the application of preventive measures which basically rely on the use of anticoccidial drugs that were given at early ages starting from the second weeks of age for duration of 7 to 14 days of the growing periods. Another reason may be due to the slight improvement of the management system and bio security measures when compared to the setup in the previous study [41]. The probable reasons for this discrepancy could be the differences in virulence of the Eimeria species at different management system and /or due to the prophylaxis use of anti coccidial drugs in feed and water or may be due to breed differences. It is likely that resistance has not developed to more recent anticoccidial drugs [43] and very few drugs are equally efficacious against all Eimeria species [44]. The occurrence and incidence of coccidiosis is also, to a great extent affected by the type of chick reared and breed sensitivities to infection. Many coccidiostatics drugs have been directed against Eimeria tenella, with the result that other species are increasingly incriminated as a cause of poultry coccidiosis [45-47]. 

			To minimize the effects of resistance, poultry producers rotate the use of various anticoccidials with successive flocks, combine chemical and ionophore treatments, or employ shuttle programs during a flock grow out. Rotation of coccidiostat drug from one group (chemical or ionophoric one) into another one, from the other group, limits the resistance. In the present study, percentage prevalence of infection in backyard chickens may be high due to poor managemental practices, malnutrition and non-use of coccidiostat as preventive measures. Strategic prophylaxes and treatment against Eimeria should be developed and implemented in order to reduce the economic losses due to the disease in area. Furthermore, efforts needed to be done to develop economical and sustainable prevention and control strategies as coccidiosis remains a major challenge to poultry producers in country wide.

			Conclusion and Recommendations

			Despite the reduction in the prevalence of coccidiosis in the present study, coccidiosis is a major burden to poultry producers and veterinary health professionals. The occurrence of coccidiosis in different sex categories was not statistically significant differences and may be due to the equal chance of exposure for the coccidiosis infection even though it was slightly higher in females. The occurrence of coccidiosis in different age categories was statistically significant differences. However, prevalence of coccidiosis was slightly higher in young age group than adult birds. This might be the adult birds develop immunity to the trickle infections acquired from the environment and maintain the state of balance to the infection. Prevalence of coccidiosis in local breed is slightly lower than the exotic breed. This result indicated may be due management practice of local breed to cope up the effect of the disease. 

			Furthermore, prevalence of coccidiosis in treated and non-treated groups were highly statistically significant differences and were lower in the treated chickens. This result may be due to the development of immunity obtained from previous prophylaxis. In general terms, differences in resistance to coccidiosis in relation to sex, breed and management were not significant. Slightly higher prevalence of the infection in studied exotic chicken in the current study indicates the maintenance of oocyst in the environment, improper cleaning and disinfections methods chicken house and indiscriminate and improper use of water in the house. To conclude that coccidiosis in local chickens in the present study is slightly less than the exotic breed. The infection rate detected in this study may suggest for the presence of favorable condition for biology and transmission of the pathogen. The effect of coccidiosis on the production ability of chicken and its economic importance should be further studied.

			Therefore, the following recommendations are forwarded:

			Maintenance of good hygiene and sanitation in the farm is necessary because disinfectants are not effective against coccidian 

			Waterers and feeders should be put at height level with backs of the birds, so they cannot defecate or scratch litter into them

			a.	The pens should be cleaned as well as removed off dirty droppings regularly

			b.	Access of infected droppings should be prevented from the non-infected birds

			c.	Drinkers should be cleaned and sanitized 

			d.	Avoid continuous use of anticoccidial drugs as they lead to emergence of drug resistant population of coccidian

			e.	The use of anticoccidial drugs by the shuttle (two or more drugs employed within a single flock) and rotation (rotation of different compounds between flocks) programs is recommended.

			f.	The mass of poultry populations should be timely vaccinated.

			g.	Keep older birds away from young (chick), since old birds are carriers.

			h.	Avoid moisture and humidity in litters.

			i.	Keep the litter dry by frequent turning of the litter to reduce the sporulation of the oocyst.

			j.	Awareness should be a created among the local chicken farmers through training on general knowledge of coccidiosis occurrence, medication procedures and prevention and control.

			k.	Stress conditions such as overcrowding should be minimized by reducing the number of chickens in intensive housing which triggers the disease occurrence.

			l.	There should be regular treatments and vaccination of the chicks especially in backyard systems

			m.	Strict biosecurity measures should be taken.
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