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Abstract

Background: The present study was intended to determine the prevalence and identification of species involved
causing coccidiosis in broilers rearing under traditional farming system in Mirpur, Azad Kashmir, Pakistan. For the
current study, a convenient sampling technique was carried out. A total of 7814 broilers (aged 1 to 6 weeks) were
submitted to the Disease Diagnostic Laboratory of Livestock and Animal husbandry Department Mirpur, Azad
Kashmir.

Results: From the total screened, 750 were found positive for coccidiosis representing an overall prevalence of
9.59 %. Age-wise highest prevalence (10.88 %) recorded in the middle age birds (0 to 3 week old) were found
more susceptible to infection than those aged above 3 weeks. Higher prevalence (12.49 %) of coccidiosis in
broilers was observed in spring as compared with 6.60 % in summer season. In this study two main coccidiosis
causing species, Emeria tenella and Emeria maxima were identified on the basis of their morphological feature
and habitat (caeca and intestine), However, E. tenella was dominant compared to E. maxima.

Conclusion: The study provides an insight to the occurrence of Emeria species which must be taken into
consideration when rearing the broilers.
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Background
Coccidiosis, considered as a frequent and significant
disease of poultry in general and in broiler specifically
caused by the Apicomplexan protozoan parasites of the
genus Eimeria (E) which lives and replicates in gut mu-
cosa of broiler [1]. These are the main species that
cause coccidiosis in broiler with varying degree of
pathogenicity viz: E. tenella, E. maxima, E. necatrix,
and E. acervulina dispersed globally [2].
Coccidiosis happened in two forms that are clinical,

characterized by bloody diarrhoea, emaciation, drooping
wings, stunted growth, pale comb, reduced production
[3], with high mortality and morbidity rate [4], and sub-
clinical it may render chickens immunocompromised
thus providing opportunity for secondary infections [5].

It is considered as one of the expensive [6] and profit re-
ducing disease as it impacts economy of production as
reported in United States where it causes an annual loss
of US$ 127 million [7].
The incidence of coccidiosis in marketable poultry

(broiler) can range from 5 to 70 % [8], due to higher
stocking densities [9] and improper managment prac-
tices [10] although much progress in medication and
management has been employed. Furthermore, various
factors such as daily shift in environmental temperature
and the development of resistance against commonly
available anticoccidial agents used for medication of
coccidial infection contribute to higher prevalence of
coccidiosis in poultry industry. Therefore, it is needed
to plan the prevalence surveys to describe and quantify
the disease burden in broilers in specific area. The present
study was intended to determine the prevalence and iden-
tification of species involved causing coccidiosis in broilers
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rearing under traditional managmental farming system in
district Mirpur, Azad Kashmir, Pakistan.

Methods
Study area
The present study was carried out at District Disease
Diagnostic Laboratory Department of Livestock and
Animal Husbandry Mirpur, Azad Kashmir that is situ-
ated at 33.11° and 33.34° latitude and 73.31° and 73.55°
longitudes and 459 m above the sea levels. It has hot cli-
mate with an average maximum temperature of 40 °C.
Topographically, district Mirpur consist of stretches of
plains and small mud made peaks.

Sampling methodology
The present study was conducted from January to
December, 2011. For the current study, convenient
sampling technique was applied. All the birds, which
were submitted to the disease investigating laboratory
(Department of livestock and animal husbandry) for
diagnosis of different infections/diseases were exam-
ined. Moreover, all the mandatory information about
numbers of birds reared, their age, dimensions of the
farms, managmental condition, vaccination schedule,
feed and medicine used, morbidity and mortality rate
was noted on the pre-designed questionaire. All the
procedures to conduct this research were carried out
in the light of guidelines of National Chicken Council
[11] for broilers.

Parasitological procedures
Clinical and post mortem examination
The birds, which were directly brought to the laboratory
and/or collected from the farms for diagnosis of diseases
were observed through clinical and postmortem examin-
ation. For this purpose, entire gut of the collected broiler
chickens was keenly observed for the manifestation of
gross lesions and haemorrhages.

Faecal examination
Gut contents were also examined through the direct
smear method [12], for the presence and identification of
oocysts of coccidian species based on their morphology
and location in the gut [13]. The frequency of coccidiosis
in broiler was recorded by microscopic examination.

Statistical analysis
For the calculation of prevalence of coccidiosis in
broiler data were analysed using statistical software
package. Association among risk factors/variables asso-
ciated with coccidiosis was determined by calculating
odds ratio and P-values. It is considered statistically sig-
nificant if the P-value less than 0.05 and confidence
interval (CI) 95 %.

Results
During January 2011 to December 2011, a total of 7814
broiler aged 1 to 6 weeks were submitted to the Disease
Diagnostic Laboratory of Livestock and Animal husbandry
Department Mirpur, Azad Kashmir. Among the total birds
screened, 7064 were found negative for coccidiosis and
750 were found positive for coccidiosis representing an
overall prevalence of 9.59 %. Two main coccidiosis caus-
ing species, Emeria tenella and Emeria maxima were
identified on the basis of their morphological feature of
oocyst of both species and site of habitat (caeca and intes-
tine). However, E. tenella was dominant species compared
to E. maxima. When broilers were divided into two age
groups: 0–3 week old vs. 3–6 week old, chicks aged less
than 3 weeks had higher prevalence (10.88 %) than those
aged above 3 weeks. Monthwise higher prevalence was re-
corded in the month of March while lowest (2.46 %)
prevalence was noted in the month of June (Table 1). Like-
wise, seasonal prevalence was also recorded which indi-
cated that seasonwise higher prevalence (12.49 %) of
coccidiosis in broiler was observed in spring followed by
winter (9.03 %) autumn (8.73 %) and summer (6.60 %) in
decreasing trend (Table 1). When the occurrence of coc-
cidiosis was recorded on the basis of farm floor types, it
was shown that higher (11.1 %) prevalence of coccidiosis
was noted on farms with soiled floor compared with those
with cemented floor (Table 1).

Discussion
Study on reporting diseases have significant value in devis-
ing control measures. Broilers have been recognized as a
sensitive chicken species, susceptible to different infec-
tions. Coccidiosis is one of the common infections in
broiler industry and has been considered to be a manage-
ment issue rather than protozoan infection round the
globe. In the current study, an overall prevalence was re-
corded as 9.59 %, which is almost comparable to the
prevalence reported earlier however, lower than 26.31 %,
46.04 %, 43.89 %, 25.40 %, 39.58 % reported from other
parts of the world [14–17]. The range of coccidial infec-
tion prevalence has been reported as low as less than 10 %
to as high as more than 90 % in broilers globally [18–21].
This lower prevalence recorded in the present study could
be due to the following grounds (a) proper litter manage-
ment (b) proper mixing of anticoccidial in feed (c) timely
vaccination (d) environmental conditions. These are the
common factors that played a vital role in the spread of
coccidiosis in broiler across the world. Coccidiosis is one
of the management problem and litter (floor bedding)
particulalrly wet litter favours the growth/sporulation of
oocyst of coccidia which causes disease in broiler. On the
other hand, proper management of litter reduces the
chance of getting litter wet, thus minimizing the problem
of coccidiosis. In addition, proper mixing of anticoccidial
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drugs in feed used for preventive measures diminishes
chance of disease outbreak. Timely vaccination is very sig-
nificant in poultry farming as coccidiosis causes immuno-
suppression [5], so during this immunocompromised
phase, the vaccination of birds for other bacterial and viral
diseases has less effectiveness. In this study, two Eimeria
species were recorded i.e. E. tenella and E. maxima, which
were found to be dorminant in broilers of the studied
district [22]. However, various researchers reported these
two species along with other Emeria species that causes
coccidiosis in broiler and other chicken species with vary-
ing degree of prevalence [23, 24].. E. tenella commonly
resides in the caeca of the broiler and considered the most
pathogenic [25] comparable to E. maxima which is very
common and slightly to moderately pathogenic [26], and
coccidiosis associated with E. tenella is known as caecal
coccidiosis (Anonymous et al., 1986). Singh and Meitei
[22] reported that higher prevalence of E.tenella might be
associated with its dominance in nature and high patho-
geneicity. Environment factors such as both climate and

topography of an area influence the occurence of disease
and the main factors that play a vital role in disease
outbreak are rainfall, humididty and temperature. Figure 1
explains the pattern of disease prevalence that fluctuates
with changing temperature, rain fall and humidity as these
parameters are key elements associated with outbreak of
coccidiosis and favours the development or sporulation of
coccidial oocysts in any particular area [17]. In this study,
it has been observed that coccidiosis was present through-
out the year with variable monthly prevalence. Season and
age [17] also influenced disease occurence. The present
study showed that early age group was more prone to the
disease [27–30] because of low immune response, devel-
opment of antibody at early age and higher stocking dens-
ity [10]. There was statistically significant difference (P <
0.05) in prevalence noted between two age groups. In the
present study seasonwise highest prevalence was observed
in spring season which could be due to favourable envir-
onmental parameters for the sporulation of coccidial oo-
cyst as reported elsewhere [30]. However there are other

Table 1 Comparison of variables/risk factors associated with the occurrence of coccidiosis in broiler farms in district Mirpur, Azad
Kashmir

Variables Levels Birds
screened (N)

Positive
(n)

Prevalence (%)
(n/N × 100)

95 % C.I Odds
ratio (OR)

P-value

Lower limit Upper limit

Age of Birds 0-3 Week 4109 447 10.88 56.05 63.07 1.33 0.000

>3-6 Week 3705 303 8.18 36.93 43.95 - -

Species E. tenella 7814 421 5.39 52.56 59.66 1.28 0.001

E. maxima 7814 329 4.21 40.34 47.44 - -

Floor Pattern Soiled 2935 323 11.01 39.55 46.63 1.62 0.000

Semi Cemented 2645 275 10.40 33.27 40.16 1.53 0.000

Cemented 2234 152 6.80 17.50 23.26 - -

Seasonal Prevalence Spring 2858 357 12.49 27.83 42.10 1.89 0.000

Winter 1749 158 9.03 22.98 37.96 1.37 0.009

Autumn 1100 96 8.73 30.54 44.32 1.32 0.042

Summer 2107 139 6.60 51.29 63.63

Fig. 1 Month-wise prevalence along with environmental factor of coccidiosis in broiler
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reports of lowest prevalence in summer [31] which
confirms findings of the present study. This variation may
be due to climate and topography of the area as environ-
mental factors including climate and topography influence
disease occurance in any geographical region [3, 19, 32].
Furthermore, better management and extra cares could be
the reasons for this difference in seasonal prevalence of
coccidiosis in the study area. The difference in prevalence
of coccidiosis found was based on floor type of farm as
the cemented floor is easy to clean and wash as compared
to soiled floor. In soiled floor washing and cleaning are
not easy and oocyst of Eimera species retainted/trapped in
cracks and crevices of soiled floor which when found con-
ducive atmosphere inside the farm starts sporulation thus
causing disease in broiler.

Conclusion
On the basis of results, it was concluded that coccidiosis
causing species exist in the area with lower prevalence.
Therefore, broiler farmers must be careful about the dis-
ease and its causative agents.

Competing interest
There is no conflict of interest among authors.

Authors’ contributions
AS, MH and AY planned the study and AS, and MFI executed the study. RMS,
AS, MAZ, MA took part in the analysis of results and write up the manuscript.
All the authors have read the manuscript and gave approval.

Acknowledgement
We acknowledge the support of our colleagues, farmers, field and lab staff to
fulfil this study.

Author details
1Faculty of Veterinary and Animal Sciences, The University of Poonch,
Rawalakot, Azad Kashmir, Pakistan. 2Faculty of Veterinary Science, Arid
Agriculture University, Rawalpindi, Pakistan. 3Department of Parasitology,
Faculty of Veterinary Science, University of Agriculture, Faisalabad, Pakistan.
4National Veterinary Laboratory, Park Road, Islamabad, Pakistan.

Received: 2 June 2015 Accepted: 16 November 2015

References
1. Hadipour MM, Olyaie A, Naderi M, Azad F, Nekouie O. Prevalence of

Eimeria species in scavenging native chickens of Shiraz, Iran. African
J Micro Res. 2011;5:3296–9.

2. Jordan, F. T. W. 1996. Poultry diseases. Third Edition, the Cambridge
University Press. UK. pp 226–236.

3. Awais MM, Akhtar M, Iqbal Z, Anwar MI. Seasonal prevalence of coccidiosis
in industrial broiler chickens in Faisalabad, Punjab, Pakistan. Trop Anim
Health Prod. 1986;44:323–8.

4. Shirzad MR, Seifi S, Gheisari HR, Hachesoo BA, Habibi H, Bujmehrani H.
Prevalence and risk factors for subclinical coccidiosis in broiler chicken farms in
Mazandaran Province. Iran Trop Anim Health Prod. 2011;43:1601–04.

5. Kabell S, Handberg KJ, Bisgaard M. Impact of coccidial infection on vaccine-and
IBDV in lymphoid tissues of SPF chickens as detected by RT-PCR. Acta Vet
Scand. 2006;48:17.

6. Zaman MA, Iqbal Z, Abbas RZ, Khan MN. Anticoccidial activity of herbal
complex in broiler chickens challenged with Eimeria tenella. Parasitol. 2012;
139:237–43.

7. Chapman HD. A landmark contribution to poultry science prophylactic
control of coccidiosis in poultry. Poult Sci. 2009;88:813–5.

8. Du A, Hu S. Effects of a herbal complex against Eimeria tenella infection in
chickens. J Vet Med. 2004;51(4):194–7.

9. Ruff MD. External and Internal Factors affecting the severity of avian coccidiosis
5th . Guelph Ontario, Canada: Int Coccidiosis Conf; 1993. p. 73–5.

10. Nnadi PA, George SO. A Cross-Sectional Survey on Parasites of Chickens in
Selected Villages in the Subhumid Zones of South-Eastern Nigeria. J Parasitol
Res. 2010;141:1–6. Press, Oxford, p 179–209.

11. National Chicken Council (NCC), Animal welfare guidelines and audit
checklist for broilers. 2010. http://www.nationalchickencouncil.org/wp-
content/uploads/2012/01/NCC-Animal-Welfare-Guidelines-2010-Revision-
BROILERS.pdf

12. Zajac MA, Conboy GA. Faecal; Examination for the Diagnosis of Parasitism.
In: Vet.Clinical Parasitol. 7th ed. UK: McGrew Hill Publisher; 2011. p. 3–10.

13. McDougald LR, Reid WW. Coccidiosis. In: Clanek BW, John Barnes H, Bread CW,
Reid WM, Yoder HW, editors. Disease of Poultry. USA: Iowa State University
Press; 1991. p. 780–97.

14. Khan GA, Siddque M, Sheereen N, Javed T. Studies on the prevalence
and pathogenicity of natural coccidiosis. Archieve- Veterinaria Bucuresti.
1990;20:89–96.

15. Jadhav BN, Nikam SV, Bhamre SN, Jaid EL. Study of Eimeria necatrix in broiler
chicken from Aurangabad District of Maharashtra state India. Intern Multidis
Res J. 2011;1:11–2.

16. Nikam SV, Kanse VS, Jadhav BN, Jaid EL. Comparative study of seasonal
incidence (Winter) of Chicken coccidia in different eight districts,
Marathwada Region. World J Sci Technol. 2012;2(8):09–12.

17. Sharma, S. Iqbal, A. Azmi, S. Mushtaq, I. Wani, Z. A. Ahmad, S. Prevalence of
poultry coccidiosis in Jammu region of Jammu and Kashmir State. Journal
of parasitic diseases. 2013. doi:10.1007/s12639-013-0286-5.

18. Morris GM, Gasser RB. Biotechnological advances in the diagnosis of avian
coccidiosis and the analysis of genetic variation in Eimeria. Biotechnol Adv.
2006;24:590–603.

19. Haug A, Gjevre A, Thebo P, Mattsson JG, Kaldhusdal M. Coccidial infections
in commercial broilers: Epidemiological aspects and comparison of Eimeria
species identification by morphometric and polymerase chain reaction
techniques. Avian Pathol. 2008;37:161–70.

20. Lee BH, Kim WH, Jeong J, Yoo J, Kwon YK, Jung BY, et al. Prevalence and
cross-immunity of Eimeria species on Korean chicken farms. J Vet Med Sci.
2010;72:985–9.

21. Karaer Z, Guven E, Akcay A, Kar S, Nalbantoglu S, Cakmak A. Prevalence of
subclinical coccidiosis in broiler farms in Turkey. Trop Anim Health Pro.
2012;44:589–94.

22. Singh LJ, Meitei NM. Prevalence and intensity of infection of different
Eimeria species in Broiler chicken, Gallus gallus domesticus from Imphal,
Manipur. India. 2015;5(4):817–9.

23. Amare A, Mengistu A, Nazir SH. Prevalence and Aetiology of Poultry
Coccidiosis and Associated Risk Factors in White Leghorn Grower Chickens
at Kombolcha Poultry Farm Ethiopia. J World's Poult Res. 2012;2(3):54–9.

24. Güven E, Beckstead RB, Kar S, Vatansever Z, Karaer Z. Molecular identification of
Eimeria species of broiler chickens in Turkey Ankara Üniv. Vet Fak Derg. 2013;
60:245–50.

25. Soulsby EJL. Helminth, arthropods and protozoa of domestic animals. 7th
ed. Baillere Tindall, London: English Language Book Society; 1982.

26. Dalloul RA, Lillehoj HS. Poultry coccidiosis: recent advancements in control
measures and vaccine development. Expert Rev Vaccines. 1986;5:143–63.

27. Ayaz MM, Akhtar M, Hayat CS, Hafeez MA, Haq A. Prevalence of coccidiosis
in broiler chickens in Faisalabad, Pakistan. Pakistan Vet J. 2003;23(1):51–2.

28. Gharekhani J, Sadeghi-Dehkordi Z, Bahrami, M. Prevalence of Coccidiosis in
Broiler Chicken Farms in Western Iran. J Vet Med. 2014, Article ID 980604, 4
pages. doi:10.1155/2014/980604.

29. Sood S, Yadav A, Vohra S, Katoch R, Ahmad BD, Borkatari S. Prevalence
of coccidiosis in poultry birds in R.S. Pura region, Jammu. Vet Pract.
2009;10(1):69–70.

30. Razmia GR, Kaliderib GA. Prevalence of subclinical coccidiosis in
broiler-chicken farms in the municipality of Mashhad, Khorasan, Iran.
Prev Vet Med. 2000;44:247–53.

31. Sharma, S. Iqbal, A. Azmi,S. and Shah, H.A. Study of poultry coccidiosis in
organized and backyard farms of Jammu region. Vet World. 2013, 467–469.
doi:10.5455.

32. Kaingu FB, Kibor AC, Shivairo R, Kutima H, Okeno TO, Waihenya R, et al.
Prevalence of gastrointestinal helminthes and coccidia in indigenous chicken
from different agro-climatic zones in Kenya. Afr J Agric Res. 2010;5:458–62.

Shamim et al. Journal of Animal Science and Technology  (2015) 57:41 Page 4 of 4

http://www.nationalchickencouncil.org/wp-content/uploads/2012/01/NCC-Animal-Welfare-Guidelines-2010-Revision-BROILERS.pdf
http://www.nationalchickencouncil.org/wp-content/uploads/2012/01/NCC-Animal-Welfare-Guidelines-2010-Revision-BROILERS.pdf
http://www.nationalchickencouncil.org/wp-content/uploads/2012/01/NCC-Animal-Welfare-Guidelines-2010-Revision-BROILERS.pdf
http://dx.doi.org/10.1007/s12639-013-0286-5
http://dx.doi.org/10.1155/2014/980604

	Abstract
	Background
	Results
	Conclusion

	Background
	Methods
	Study area
	Sampling methodology
	Parasitological procedures
	Clinical and post mortem examination

	Faecal examination
	Statistical analysis

	Results
	Discussion
	Conclusion
	Competing interest
	Authors’ contributions
	Acknowledgement
	Author details
	References



