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ABSTRACT

Enteritis in poultry is a major syndrome caused by different infections and etiology. The present work was carried out to study the
epidemiology of enteritis in broiler chickens during the period from April 2008 to March 2010. During this period, a total of 481 cases of
enteritis were recorded in broiler chickens. Though the disease was recorded consistently, the number of cases was more in rainy and winter
seasons. The highest percent prevalence of enteritis was in rainy and winter seasons and was significantly positively correlated with mean
relative humidity. Maximum cases of enteritis 146 (30.35%) were recorded in broiler birds of 29-35 days of age. The enteritis cases were found
to be associated with coccidiosis which indicates that coccidiosis is a significant predisposing factor for enteritis.
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Enteritis is a major syndrome in poultry with diverse
causes and is routinely found associated with different
infections. Clostridium perfringens is the main causative
agent of necrotic enteritis (NE) which is a financially
devastating disease. Main characteristic feature is fibro-
necrotic enteritis mainly of the mid small intestine. Sub-
clinical form is the most important manifestation which
goes undetected and hence untreated (Kaldhusdal and
Hofshagen, 1992).

C. perfingens is a spore forming, anaerobic, rod
shaped, encapsulated and non-motile organism. This
organism is readily found in water, soil, sediment and also
as a normal inhabitant of the intestinal tract of healthy
poultry birds and humans. Petit et al. (1999) divided C.
perfringens into 5 toxinotypes based on production of
four major toxins, alpha, beta, epsilon and iota. Type A is
considered to be the main causative factor for NE in
poultry. The present work was undertaken to study the
epidemiological factors associated with enteritis in broiler
chickens in parts of Haryana.

MATERIALS AND METHODS
The data related to enteritis in broiler chickens in

five districts of Haryana i.e. Bhiwani, Fatehabad, Hisar,
Jind and Sirsa were obtained from the Disease

Investigation (D.I.) Laboratory, Veterinary Public Health
and Epidemiology (erstwhile Department of Veterinary
Epidemiology and Preventive Medicine), LUVAS, Hisar.
The data for the period from April 2008 to March 2010
pertaining to enteritis cases were collected and analyzed
statistically (Snedecor and Cochran, 1967). The
information with regards to time, place, post- mortem
findings, total population, number of birds affected, number
of birds died, age of affected birds and presence of
concurrent diseases along with enteritis were noted for
each flock. Clinical findings and gross pathological changes
in affected birds were also recorded. Month-wise percent
prevalence of  enteritis cases was calculated on the basis
of total number of all the different disease cases brought
to the D.I. Laboratory during that month. Each year was
divided in four quarters viz., April-June (A), July-
September (B), October-December (C) and January-
March (D). The quarter A comprised of summer season,
B the rainy season, C the winter season and D the spring
season. Meteorological data for the period from April 2008
to March 2010 was obtained from the Department of
Meteorology, CCSHAU, Hisar.

RESULTS AND DISCUSSION
Occurrence of Enteritis Syndrome: A total of 481 cases
of enteritis were recorded in broiler chickens during this
period (Table 1). Of these 481 cases, 187 cases were
from Hisar, 137 from Bhiwani, 66 from Fatehabad, 51*Corresponding author: drrakha@gmail.com
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from Jind and 40 from Sirsa. During this period, 2.57%
(75,105/2919101) birds were affected with enteritis.
Maximum number of enteritis cases was recorded in the
months of July and November having 58 and 53 cases,
respectively with minimum number (22 cases) in the month
of March (Table 1). Per cent prevalence was found to be
the highest in the month of August (16.2%) and minimum
during the month of May (5.7%). Per cent prevalence
was higher and comparable during the months from July
to December and January, while it was lower during the
months from February to June.
Effect of Metrological Parameters on Prevalence of
Enteritis: Per cent prevalence of enteritis was correlated
with mean temperature, relative humidity and rainfall
(Table 1). The correlation coefficient of the month-wise
per cent prevalence with the mean temperature was found
to be rxy1=-0.08641. Correlation coefficient between the
month-wise percent prevalence and mean relative humidity
(RH) was found to be rxy2=0.880549**. There was
positive correlation between percent prevalence and RH
and was highly significant at 1% level of significance.
Similarly correlation coefficient between the month-wise
percent prevalence and mean of the rainfall was found to
be rxy3=0.048603. The correlation coefficients of per cent
prevalence with mean temperature and mean of rainfall

were found to be statistically non-significant. The results
revealed that as the RH increased from 43.7% in the
month of May to 72.2% in the month of August, there
was an increase in the percent prevalence of enteritis
from 5.7 to 16.2%. Thereafter, percent prevalence showed
a positive correlation with RH. There was a regular
decrease in percent prevalence from November (14.4%)
onwards till May where the prevalence was only 5.7%
with minimum RH of 43.7%. This suggested that the
prevalence of enteritis would increase if the relative
humidity is high and vice-versa.
Temporal distribution: The disease was recorded in all
the four quarters with maximum number of cases during
the rainy season (136 cases) followed by winter season
(132 cases) and summer and spring season with 119 and
94 cases, respectively (Table 2). Percent prevalence was
found to be the highest in the rainy season (14.0%),
followed by winter season (12.6%), spring season (9.1%)
and the summer season (7.5%). These findings are in
agreement with those of Craven et al. (2001 a,b) and
Williams (2005). Likewise, Agrawal (2009) had also
reported higher number of enteritis cases in winter and
rainy seasons in commercial broiler chickens.

Coccidiosis is the main predisposing factor for
enteritis. Eimeria species which colonize mainly in the

Table 1
Monthwise occurrence and prevalence (%) of enteritis in broiler chickens from April, 2008 to March, 2010

Months Total no. of Total no. of Percent Total No. Mean temp. Mean Mean
cases brought enteritis cases prevalence population affected RH % rainfall
to the DI labs of enteritis (mm)

April 432 32 7.4 159280 5525 26.4 45.0 0.6
May 691 40 5.7 244650 7490 31.3 43.7 1.4
Jun 486 47 9.6 265450 4759 31.9 55.5 2.5
July 407 58 14.2 379300 15477 30.9 69.0 4
August 308 50 16.2 281000 3352 30.9 72.2 2.3
September 241 28 11.6 148150 3034 28.2 70.2 5.7
October 314 32 10.1 132600 3393 26.8 63.9 3
November 368 53 14.4 372200 11740 18.9 71.2 0
December 351 47 13.3 294215 10060 14.5 69.9 0
January 369 46 12.4 318756 7270 12.2 65.7 3.4
February 358 26 7.2 163200 1445 16.1 58.5 3.9
March 285 22 7.7 160300 1560 23.2 59.5 1.31
Total 4610 481 2919101 75105 (2.57%)

rxy1=-0.08641, Correlation coefficient between percent prevalence and mean temperature and is non-significant at 1% level of
significance
rxy2=0.880549**, Correlation coefficient between percent prevalence and mean relative humidity and is positively correlated and
highly significant at 1%  level of significance.
rxy3=0.048603, Correlation coefficient between percent prevalence and rainfall and is non-significant at 1% level of significance.
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small intestine such as E. maxima, E. acervulina and E.
tenella are known to predispose the intestine to the necrotic
enteritis (Al-Sheikhly and Al-Saieg, 1980; Williams et al.,
2003; Williams, 2005). In rainy and winter season due to
high RH and high moisture content the litter becomes wet
which increases the incidence of coccidiosis. Moreover
ambient temperature is also congenial for the survival of
the oocysts, so the number of the cases of coccidiosis
increases during winter and rainy season (Williams, 2005).
Very few cases of enteritis were recorded in broiler
chickens during summer season probably due to the fact
that the environmental temperature goes very high (upto
480C) in this part of India where the study was undertaken.
This leads to the drying up of the litter thereby affecting
the survival of the oocysts. These observations corroborate
with Soltys (1970) who revealed that survival time of
oocyst was increased when protected from sun.
Therefore, the solar radiation might have a deleterious
effect on the survivability of oocysts and hence less
prevalence of enteritis during the summer months. Sharma
and Kaushik (1986), Rana and Tikaram (1999) and George
and Sabu (2001) have also reported the higher incidence
of coccidiosis in broiler chickens during the winter season.
Effect of Age: Cases of enteritis were recorded in broilers
up to 42 days of age with maximum number of cases
(146 cases; 30.35%) in birds of 29-35 days of age followed
by 137 cases (28.48%) in 22-28 days of age group.
Enteritis cases were 9 (1.87%), 47 (9.77%), 92 (19.14%)
and 50 (10.39%) in birds of age groups of 1-7, 8-14, 15-
21 and 36-42 days, respectively. Occurrence of enteritis
in broiler chickens of age between 2-6 weeks had been
reported (Craven et al., 2001b; Agrawal, 2009). These
results revealed that the broiler chickens of 3-5 weeks of
age group are more susceptible to enteritis. The age of 3-
5 weeks is the weight gaining age of the broilers in which
there is fast growth rate and various physiological activities

are at their peak and birds have high intake of feed. Diet
which is fed to the poultry birds also plays a significant
role in the occurrence of necrotic enteritis. Kaldhusdal
and Hofshagen (1992) reported that the incidence of
Clostridium infections was found to be high in birds fed
on wheat, barley, oats or rye based diets. Due to the
feeding of these diets, there was stagnation of the ingesta
in the intestine leading to increased viscosity of digesta,
decreased digesta passage rate and due to it the availability
of nutrients for the favourable growth of bacteria
increased. Immerseel et al. (2004) reported that there is
leakage of the plasma proteins into the lumen of intestine
due to which there was increased proliferation of
facultative anaerobes such as C. perfringens and the
occurrence of enteritis also increased. Rodriguez et al.
(1996) and Shukla and Ratnawat (1998) also reported
that the broiler chickens of 4-6 weeks of age were highly
susceptible to different coccidia parasites like E. necatrix
and E. tenella infection which is the most important
predisposing factor for occurrence of  enteritis in broiler
chickens.
Concurrent and Associated Diseases: The association
of enteritis cases with various diseases is presented in
Table 3. Various concurrent diseases observed along with
enteritis were coccidiosis (136 cases) followed by ascites
(67 cases), mycotoxicosis (49 cases), respiratory disease
complex (RDC; 47 cases) and chronic respiratory disease
(CRD; 40 cases). Agrawal (2009) recorded that maximum
number of enteritis cases (n=202) were associated with
coccidiosis. Broussard et al. (1986) reported that coccidial
pathogens were found to be responsible for the outbreaks
of NE under field conditions. Elwinger et al. (1992)
reported that if coccidiostat is removed from the feed of
poultry, it becomes a major predisposing factor for NE.
Association of enteritis with diseases like mycotoxicosis
may be due to the toxin production in the feed by

Table 2
Temporal distribution of enteritis in broiler chickens during the period from April, 2008 to March, 2010

Season Quarter Total no. of cases No. of Total No. of
brought to enteritis cases population affected birds
the DI lab

April-Jun (Summer) A 1609 119 (7.5)* 669380 17774
July-Sept. (Rainy) B 956 136 (14.0) 808450 21863
Oct.-Dec.  (Winter) C 1033 132 (12.6) 799015 25193
Jan.-March (Spring) D 1012 94 (9.1) 642256 10275

Total 4610 481 2919101 75105 (2.57%)

*Percentage has been calculated by dividing enteritis cases by total cases in that respective season.
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Aspergillus species, which might also be one of the
causative factors for mucosal damage in intestine acting
as a predisposing factor for necrotic enteritis.
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Table  3
Association of enteritis with various other diseases in

broiler chickens from April 2008 to March 2010

Concurrent diseases No. of enteritis % cases out
cases in which of 481
other diseases

recorded

Coccidiosis 136 28.27
Ascites 67 13.92
Mycotoxicosis 49 10.18
Respiratory disease complex 47 9.77
Chronic respiratory disease 40 8.31
E. coli infection 34 7.16
Pneumoenteritis 24 4.98
Enteritis alone 21 4.36
Infectious bursal disease 16 3.22
Necrotic enteritis 15 3.11
Heat stroke 8 1.66
Inclusion body hepatitis 7 1.45
Upper respiratory tract infection 7 1.45
Limber neck 4 0.83
Newcastle disease 3 0.62
Vitamin deficiency 2 0.41
Aspergillosis 1 0.2


