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Abstract

This study aimed to determine the prevalence of clinical coccidiosis and to estimate the costs of disease control and treatment in
broiler production. The study was performed with randomly selected poultry farms in Aksehir district of Konya Province. Each farm
was visited for once at the day of 21 and over of the production period. Necropsy samples (5/10000) were collected from each farm for
parasitological and histopathological examinations. The prevalence of clinical coccidiosis was found as 7.72%. A significant relationship
was determined between the prevalence of clinical coccidiosis and age groups (P<0.05). Four Eimeria species: E. brunetti (35.48%), E.
necatrix (35.48%), E. maxima (19.35%) and E. tenella (9.68%) were identified. Mixed infection was observed in 45.83% of the chicks.
Disease control and treatment costs were estimated as 4604.17 $ and 2683.25 $ respectively. In conclusion, this multidisciplinary
study showed that coccidiosis was still a serious disease for broiler production in the region. The costs of the control and treatment of
coccidiosis may vary depending on its prevalence. Therefore, disease control strategies maintain its importance.
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Broiler Uretiminde Klinik Koksidiyozisin Prevalansi ve
Hastalik Kontrol ve Tedavi Maliyetlerinin Tahmini

Ozet

Bu arastirma, broiler tretiminde klinik koksidiyozisin prevalansini belirlemek, hastaligin kontrol ve tedavi maliyetlerini tahmin etmek
amaciyla yapilmistir. Calisma, Konya ili Aksehir ilcesinde rastgele secilen isletmelerde yiritilmistir. Her isletme retim siirecinin 21
ve lizerindeki giinlerde bir kez ziyaret edilmistir. Bu isletmelerden, parazitolojik ve histopatolojik incelemeler icin nekropsi numuneleri
(5/10.000) toplanmistir. Klinik koksidiyozisin prevalansi %7.72 bulunmustur. Klinik koksidiyozisin prevalansi ile yas gruplari arasinda
anlamli bir iliski belirlenmistir (P<0.05). Dort adet Eimeria tirQ tespit edilmistir: E. brunetti (%35.48), E. necatrix (%35.48), E. maxima
(%19.35) ve E. tenella (9.68%). Piliclerin %45.83'linde miks enfeksiyon gézlenmistir. Hastaligin kontrol ve tedavi maliyetleri sirasiyla
4604.17 $ ve 2683.25 $ tahmin edilmistir. Sonug olarak, multidisipliner 6zellige sahip bu arastirma koksidiyozisin broiler tGretimi igin
bdlgede halen ciddi bir hastalik oldugunu gdéstermistir. Hastalik kontrol ve tedavi maliyetleri koksidiyozisin prevalansina bagh olarak
degisebilir. Dolayisiyla, hastalik kontrol stratejileri 5nemini korumaktadir.

Anahtar sozciikler: Klinik koksidiyozis, broiler tiretimi, hastalik kontrol maliyeti, tedavi maliyeti

INTRODUCTION domestic poultry with substantial economic losses in the
world. Commercial broiler production is mostly affected

Coccidiosis caused by protozoan parasites of the from coccidiosis. Production losses (mortality, decreased
genus Eimeria, is the most important parasitic disease of  liveweight gain and increased feed conversion ratio-FCR)
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were reported up to 81-96% while disease control and
treatment expenditures have responsibility up to 4-18% in
total production costs ['2,

The clinical form of the disease manifests through
prominent signs of mortality, morbidity, diarrhoea or
bloody faeces ?. The attempts to control and treatment
the disease can cause an increase in production costs 54,

Turkey, with an annual poultry meat production of
1.7 million tons has a 2% share in the world poultry meat
market and has moved to 8" rank. In the last 12 years,
production capacity of sector increased about 158%, its
annual turnover is 4.5 billion US$, and export of poultry
meat is about 567 million USS. As a growing sector, 2.4
million people work for it ©.

The aim of this study was to determine the prevalence
of clinical coccidiosis and to estimate the costs of disease
control and treatment in broiler production in Aksehir
district of Konya province in Turkey.

MATERIAL and METHODS

Study Area

This study was conducted from July to November
in 2011 in Aksehir district of Konya province where has
a significant potential in terms of broiler production in
Turkey. It is located some 135 km south-west of the Konya
province, at an altitude of 1050 m above sea level with
latitude 38°22'N and 31° 26'E. The district has a continental
climate: hot and dry summers, mild and rainy springs,
cold and snowy winters. Broilers are reared in an intensive
deep-litter system in this region.

Sampling

The material consisted of the farms that were allowed
to give necropsy materials (approved by Afyon Kocatepe
University, the Local Ethics Committee on Animal Experi-
ments, 03/08/2011, B.30.2.AKU.0.8Z.00.00/76). Five necropsy
sample per 10.000's capacity were collected from each
farm ®©. Each farm was visited only one time from starting
the 215t day of the production period (average slaughter
age of chickens is 42 days in this area). Randomly selected
necropsy samples were subjected to the routine post-
mortem examination according to the method described
by Conway and Mckenzie 7). Charecteristics of lesions
and sites were recorded. Mucosal scrapings were made
from segments of intestine with gross lesions. Segments
of intestines about 1-3 cm in length were taken for histo-
pathology from parts of the intestine with gross lesions.

Parasitological Techniques

Mucosal scrapings were microscopically examined for
developmental stages of coccidia. In positive samples,
faeces were mixed thoroughly with a 2.5% potassium

dichromate solution. The mixture was poured in thin
layers into petri dishes and left to sporulate at 29°C for
morphological identification of oocysts.

Histopathological Examination

The tissue samples taken from parts of the intestine
with gross lesions were fixed with buffered formalin
solution for microscopic examination and were blocked
with paraffin after routine laboratory follow-up. Sections
taken from paraffin blocks with 5 u thickness were stained
with hematoxylin-eosin (HE). The prepared sections were
examined at light microscope (Olympus CX41) mounted
with a digital camera and analysis system (Kameram®).

Species identification

Coccidial species were identified according to the site
of infection, the sporulation time, morphological features of
sporulated oocysts, nature of gross lesions and histological
changes in tissues 78, Sporulated oocysts from each
sample were measured using a Nikon Eclipse i-Series 80i
trinocular research microscope with 100x magnification
and DS-5M-L1 digital camera system.

Estimation of the Costs of Disease Control and
Treatment

The costs of disease control and treatment were
calculated according to Williams ® and Bera et al.l".
General information of farms such as farmer’s name, farm
location, flock age, flock size, production period and feed
consumption were collected through questionnaires at
the time of sampling for estimating the costs of disease
control and treatment. Otherwise, it was interviewed with
the veterinarians who was working in the research area for
disease control (the use and the price of coccidiostats) and
treatment (medicine usage and the price of medicine).

Statistical Analysis

Chi-square (X?) test was used for comparisons between
infection and age groups.

RESULTS

In this study, clinical coccidiosis was diagnosed in 24
chicks (7.72%) out of 311 necropsied chicks. Results showed
that the prevalence of clinical coccidiosis has statistically
significant effects on age groups (P<0.05). Chicks with 36-
42. days of age showed the highest prevalence of infection
(Table 1).

Four Eimeria species: E. brunetti (35.48%), E. necatrix
(35.48%), E. maxima (19.35%), E. tenella (9.68%) were
identified (Table 2). Mixed infections with two species were
found in 45.83% of the chickens (Table 3).

The cost of disease control and treatment were calculated
as 4604.,17 $ and 2683.25 $ respectively (Table 4).
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Table 1. Prevalence of clinical coccidiosis by age groups

Tablo 1. Yas gruplarina gére klinik koksidiyozisin prevalansi

Necropsy Age Groups (days) Total

Sl 2128 | 2035 | 36-42

No. of examined 102 153 56 311

No. of positive 5 2 17 24

Prevalence (%) 4.90 1.31 30.36 7.72
x% 37.57, P<0.05

Table 2. Eimeria species by age groups

Tablo 2. Yas gruplarina gore Eimeria tiirleri

Eim e'ri 0 Age Groups (days) Total %
spectes 21-28 | 29-35 | 36-42

E. brunetti 3 0 8 1 35.48
E. necatrix 2 1 8 11 3548
E. maxima 1 0 5 6 19.35
E. tenella 0 0 3 3 9.68
Total 6 1 24 31 100.00

Table 3. Frequency of Eimeria species according to single and mixed
infections

Tablo 3. Tek ve miks enfeksiyonlara gére Eimeria ttirlerinin dagilimi

Single and Mixed infections Frequency %
E. brunetti 7 29.16
E. necatrix 6 25.00
E. brunetti + E. maxima 2 833
E. brunetti + E. tenella 1 4.17
E. brunetti + E. necatrix 1 4.17
E. necatrix + E. maxima 3 12.50
E. necatrix + E. tenella 1 4.17
E. maxima + E. tenella 1 4.17
Eimeria spp. 2 8.33
Total 24 100.00

DISCUSSION

A diagnosis of clinical coccidiosis is warranted if oocysts,
merozoites, or schizonts are seen microscopically and if
lesions are severe . In this study, the prevalence of clinical
coccidiosis among examined broiler chicks was 7.72%
(24/311). In the previous studies in different countries,
the prevalence of coccidial infection in broiler chicks
ranged between 21% and 92% %', In Turkey, there are
limited studies on poultry coccidiosis *'>'°, Karaer et al.'"!
suggested that prevalence of subclinical coccidiosis in
broiler farms is 54.3% in different regions of Turkey.

In this study, the prevalence of clinical coccidiosis
(7.72%) was very low compared to investigations in Turkey
and other countries. Mismanagement, such as wet litter

Table 4. The costs of disease control and treatment
Tablo 4. Hastalik kontrol ve tedavi maliyetleri

Cost parameters Code | Value | Explanation
No. of chicks population N 622000 | Project data
No. of sampled Ns 311 (N/10000)*5
No. of chicks in clinical form Nc 48018 (N*7.72)/100
Cumulative feed consumption .

for 28 days (tonne/chick) @ OOz | Plreet ekt
Coccidiostat for control (kg/tonne) | Ac 0.5 Project data
Price of coccidiostat ($/kg) Pa 6.76 Project data
Disease control cost (N x Cf x Ac x | 4604.17

Pa) ($)

Water consumption for 21 day old .

it Ly Wc 0.25 Project data
Treatment period (days) D 2 Project data
Medicine for treatment (ml/L) Mt 0.001 Project data
Price of medicine ($/L) Pm 111.76 Project data
Treatment cost (Nc x We x D x

Mt x Pm) ($) Il 2683.25

Total costs (I +11) ($) 7287.42
1 USS: 1.7 Turkish Lira

that encourage oocysts sporulation, contaminated drinkers
and feeders, poor ventilation, and high stocking density
can exacerbate the clinical signs "\ Coccidiosis can be
controlled by proper stocking density, the housing and
handling of the chicks, the proper use of anticoccidial
drugs U'2'9, In current investigation, this might be due
to good management practices, and the proper use of
anticoccidial drugs (questionnaires).

It was noted that the highest rate of clinical coccidiosis
(30.36%) was determined in the 36-42 days age group in
the present study. This is in agreement with the findings
reported by Lobago et al.!'?, Karaer et al." and Amare
et al'®, Hygienic measurements are not enough alone
for coccidiosis control. In order to prevent infection
usually supplemental anticoccidial feeds and for the
treatment of disease drugs including active ingredients
of sulphonamide, amprolium and toltrazuril are used 5.

In this study, it has been found that anticoccidial feed
additives were used except the last two weeks (between
28"-42 days) of the production period. It was determined
that these drugs were mixed into the drinking water. We
found pathogenic Eimeria species responsible for clinical
coccidiosis: E.brunetti, E. necatrix, E.maxima, E.tenella.
Previous studies reported that E.tenella was the most
prevalent coccidial species in broiler chickens 13171920
where as the findings of the present study showed that
E. brunetti and E.necatrix were the most common. This
inconsistency may be arised from which the anticoccidial
drugs in general use are developed specifically to control
this pathogenic species.
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Bera et al."! suggested that the major economic losses
considered in relation to clinical coccidiosis in commercial
broiler were expenses on control, therapy and mortality.
Death in poultry is known to occur more often in situations
where more than one pathogenic agent is combined. It
has been reported that coccidiosis is seen with salmonella
or gumboro ?'. However, lethal coccidiosis is becoming
rare, because of widely implemented prevention and
control strategies 2?2,

According to Williams 2, the anticoccidial drugs used
constitute an extremely variable cost of chick production,
both from drug to drug and from country to country. In this
study, disease control was the most important parameter
in broiler industry in Aksehir district of Konya province. This
result was in consistent with the finding of Bera et al" who
reported prevention of coccidiosis in India mainly depends
on control. Prophylactic use of anticoccidial feed additives
are primary means of controlling coccidiosis in the broiler
industry. However, this leads to a further problem of drug
resistance and drug residue in consumable meat ",

In conclusion, the costs of disease control and treatment
may vary due to the prevalence of coccidiosis which is
affected by several factors such as geography and climate.
This study that carried out in multidisciplinary manner
showed that coccidiosis is still a serious disease for broiler
production in the region. Therefore, disease control
strategies are going to be the main issue about coccidiosis.
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