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ABSTRACT

 A study was carried out to determine the prevalence of Brucellosis in organized sheep farms of Jammu, India using different serological tests 
viz., Rose Bengal Plate Test (RBPT) and Standard Tube Agglutination Test (STAT) for brucellosis. Total of 186 serum samples from sheep were 
tested. Upon analysis, an overall seroprevalence of 1.61% was obtained whereas test wise 3 (1.61%) and 6 (3.22%) were positive to RBPT and STAT, 
respectively. Higher prevalence was observed among sheep flocks from Government Sheep Breeding and Research Farm-Billawar (2.85% by RBPT 
and 4.28% by STAT) as compared to Government Sheep Breeding and Research Farm-Reasi (1.53% by RBPT and 3.07% by STAT) and Government 
Sheep Breeding Farm-Panthal (0 % by RBPT and 1.96% by STAT).
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 Brucellosis is a contagious disease that infects 
animals can be transmitted to humans and caused by 
different species belonging to the genus Brucella. 
Brucellosis is a bacterial zoonotic infection and is amongst 
the most important diseases, in terms of loss to economy 
that affects sheep and goat population in the developing 
countries. Brucellosis in sheep is primarily caused by 
Brucella melitensis though Brucella abortus and Brucella 
suis cause sporadic infections. B. melitensis is considered 
to have the highest zoonotic potential, followed by B. 
abortus and B. suis. The organisms are gram negative 
facultative intracellular parasites. Serological tests based 
upon the detection of anti-Brucella antibodies are 
commonly used to diagnose brucellosis (Ferreira et al., 
2003). Rose Bengal Plate Test (RBPT) and Serum 
Agglutination Test (SAT) represent the most frequently 
applied tests for the serodiagnosis of brucellosis. The SAT 
provides quantitative data on immune responses 
(Hamidullah et al., 2009). The RBPT is a quick, effective 
and less expensive test applicable to detect and diagnose 
brucellosis in large animal herds. As Brucellosis has public 
health and economic significance, the present study on 
seroprevalence of brucellosis was conducted to determine 
the impact of disease in sheep population of Jammu.

MATERIALS AND METHODS

 A total of 186 samples from sheep were collected 
from organized sheep farms of Jammu. The distribution of 
collected samples as per the farm, age groups and gender 
has been detailed in Table 1. The blood samples were 
collected from the jugular vein of randomly selected 
apparently healthy animals as well as those having history 
of abortion. Samples were transported immediately on ice 
to the laboratory and sera were separated immediately by 

centrifugation of blood at 1,500×g for 10 min at room 
temperature and were kept at -20 °C until the day of 
analysis.

Rose Bengal Plate Test: The RBPT was performed 
according to the method described by Alton et al. (1975). 
The Rose Bengal Antigen was procured from Biological 
Products (BP) Division, IVRI.

 Before the test, both, serum and antigen were 
brought to room temperature. Then, the test was performed 
by mixing 30 µl each of serum and antigen on a glass plate. 
With continuous shaking, the plates were looked for any 
appearance of agglutination. Appearance of agglutination 
within 4 min of mixing of reagents was taken as positive 
while absence of agglutination was recorded as negative 
result.

Standard Tube Agglutination Test (STAT): The test was 
performed in clean glass tubes (14 mm x 100mm) 
according to the method described by Alton et al. (1975). 
For test, five sterilized tubes were used for each serum 
sample. The phenol saline was dispensed as 0.8 ml in the 
first tube and 0.5 ml in the rest of the tubes, followed by 
addition of 0.2 ml of test serum in the first tube. After 
mixing, 0.5 ml from the first tube was transferred to the 
next tube followed by mixing and transfer of 0.5 ml to the 
next tube. This step was repeated till the last tube from 
which 0.5 ml of mixture was discarded. Thus dilutions of 
1:5, 1:10, 1:20, 1:40 and 1:80 of serum were obtained in 
five tubes. Thereafter each tube received 0.5 ml of B. 
abortus plain antigen giving final serum dilutions as 1:10, 
1:20, 1:40, 1:80 and 1:160. The contents of tube were 
thoroughly mixed followed by incubation at 37 ºC for 18 
hours. After incubation, the tubes were kept at room 
temperature for ½ hour followed by interpretation of 

results. A titre of  40IU was taken as positive in sheep.
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RESULTS AND DISCUSSION

 Upon analysis of 186 sheep serum samples, an 
overall seroprevalence of 1.61% was obtained whereas test 
wise 3 (1.61%) and 6 (3.22%) were positive to RBPT and 
STAT, respectively. Higher prevalence of brucellosis was 
observed among sheep flocks from Government Sheep 
Breeding and Research Farm-Billawar as 2.85% and 
4.28% by RBPT and STAT as compared to Government 
Sheep Breeding and Research Farm-Reasi which was 
1.53% and 3.07% by RBPT and STAT, respectively, 
followed by Government Sheep Breeding Farm-Panthal 
which was 0.00%  by RBPT and 1.96%  by  STAT. The 
observed seroprevalence of brucellosis was 1.61% and 
3.22% by RBPT and STAT, respectively, which is less than 
that reported by Reddy et al. (2014) from Karnataka who 
reported 5.15% prevalence by RBPT and 6.34% by STAT. 
However, much higher incidence was reported earlier 
from Jammu. Sharma et al. (2015) in Jammu found 4.2% 
and 21.4% samples positive by RBPT and STAT, 
respectively, and also by Sharma (2012) who found 7.73% 
and 10.22% samples positive by RBPT and STAT, 
respectively. The lower prevalence in the present study as 
compared to other studies may be attributed to collection 
of samples from organized sheep farms of Jammu where 
better managemental practices are followed.

 Nevertheless, the reason may be due to the fact that 
the test fails to exclude cross-reacting non-Brucella IgM 
antibodies produced in response to immune stimulation by 

respiratory and gastro-intestinal microflora, resulting in 
false-positive results in STAT (MacMillan and Cockrem, 
1985) as well in our study. The sero-positivity obtained in 
various tests in brucellosis was more in STAT as compared 
to RBPT in sheep.

Epidemiological pattern of brucellosis in sheep: The 
epidemiological pattern of brucellosis was estimated for 
sheep for which the records on age and sex were available.

Age : Out of three age groups of 1-2yr, 3-5yr and 6-9yr 
sheep, seroprevalence of brucellosis was higher in 6-9 yrs 
group (2.22% and 4.44% by RBPT, STAT, respectively) 
(Table 3 & 4). The results are comparable with those of 
Rahman et al. (2011) in Bangladesh who observed higher 
seroprevalence in sheep more than 24 months of age. 
Similar results have been observed by Shafy et al. (2016) 
in Bangladesh who observed higher seroprevalence in 
adult sheep than in young ones. Low seroprevalence in 
young animals may be explained on the basis that animal 
may harbor the organism without expressing any 
detectable antibodies until their first parturition or 
abortion.

Sex: Sex wise prevalence was higher in females by both 

Table 1

Details of serum samples collected from sheep

Place No. of
 Samples

Government Sheep Breeding and Research 65
Farm-Reasi

Government Sheep Breeding Farm-Panthal 51

Government Sheep Breeding and Research 70
Farm-Billawar

Total 186

Age-wise distribution of sheep serum samples

Age Group of Sheep No. of
 samples

1-2 years 52

3-5 years 89

6-9 years 45

Sex wise distribution of sheep serum samples

Sex of Sheep No. of
 Samples

Male 76

Female 110

Table 2

Seroprevalence of Brucellosis in sheep by RBPT and STAT

No. of samples Overall (%) RBPT (%) STAT (%)

186 3 (1.61) 6 (3.22) 3 (1.61)

Table 3

Age-wise Odds ratio for RBPT in sheep in Brucellosis

Age (yr) RBPT (+) RBPT (-) O.R (95%CI) p-value

1-2 1 51 0.863(0.023-32.702) 0.918

3-5 1 88 0.500(0.013-18.810) 0.620

6-9(Reference) 1 44 - -

Table 4

Age wise Odds ratio for STAT in sheep in Brucellosis

Age (yr) STAT(+) STAT(-) O.R (95%CI) p-value

1-2 1 51 0.422(0.015-6.240) 0.474

3-5 3 86 0.750(0.097-6.706) 0.757

6-9 (Reference) 2 43 - -

Table 5

Sex wise Odds ratio for RPBT in sheep in Brucellosis

Sex RBPT (+) RBPT (-ve) O.R (95%CI) p-value

Male 1 75 0.720 (0.025-10.367) 0.789

Female 12 108

Table 6

Sex wise Odds ratio for STAT in sheep in Brucellosis

Sex STAT (+) STAT (-ve) O.R (95%CI) p-value

Male 1 75 0.280 (0.012-2.543) 0.220

Female 5 105
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RBPT and STAT with a prevalence of 1.81 % and 4.54% 
than in males with 1.31% and 1.31% by RBPT and STAT, 
respectively. Similar observations were recorded by 
Sharma et al. (2015), who ascribed higher resistance of the 
male animals as compared to female animals. Similar 
results were those of Sharma (2012) in Jammu.

Odds ratio: For seroprevalence of Brucellosis, odds ratio 
which depicts risk factor for acquiring the disease was 
calculated for sheep in relation to age using Java Stat-2 
way contingency table analysis by taking 6-9yr as 
reference for RBPT and STAT (Table 3 and 4). Odds ratios 
were found to be non-significant similar results were 
obtained in relation to sex (Table 5 and 6).
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ABSTRACT

 Aimed at providing concise information on various aspects of buffalo statistics, breeds, health, reproduction, nutrition and management 
aspects, Buffalopedia (http://www.buffalopedia.cirb.res.in) portal allows stake holders in buffalo farming to use resources in integrated and 
interactive learning manner on internet. To assess patterns of usage and ease of accessibility, logger data of the portal was routed through Google 
Analytics, usage statistics and evaluation tool for websites. During period of six years (2012-18), a total of 3, 44, 425 sessions with 9, 18, 609 Page-
views were observed. The present article demonstrates enthusiastic usage of the web portal across the globe with majority users in India (68.31%), 
followed by the USA (6.93%), Pakistan (4.26%), Philippines (2.99%) and UK (1. 03%). Large user response and reachability across the globe makes 
this portal a good platform for e-learning among buffalo dairy farmers.

Keywords: Buffalo husbandry, Buffalopedia usage, Web portal
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 Livestock is one of the fastest-growing sectors in 
agriculture with huge opportunities for rural livelihood 
upliftment across the world (FAO, 2014). Animal farming 
has now become knowledge-intensive due to challenges 
posed by increasing pressure of income generation with 
limited resources for profitability, livelihood earning and 
sustenance (Thornton, 2010). Dissemination of 
knowledge in animal farming gained through research and 
transfer of technologies to the end-users has still not been 
accomplished to the optimum levels (Tiwari et al., 2010). 
Information and Communication Technology (ICT), 
popular as e-Learning, offer immense opportunities to 
strengthen agricultural extension system all over the world 
(Dahiya et al., 2016).

 Buffalo, a triple purpose animal producing milk, 
meat and draught power for farming, has a share of about 
53% in milk production and 30% in total meat production 
of India (FICCI, 2013), with a huge potential for further 
growth. India has 108.7 M buffalo population (more than 

th
57% of the World buffalo population) (19  livestock 
census; FAO Stat 2014). Despite these encouraging facts, 
production per buffalo in India is low. Buffalopedia portal 
provides quick and efficient knowledge dissemination to 
farmers and other stakeholders. The present study analyses 
its usage volume, ease of usage and utility to the 
stakeholders, for undertaking necessary refinements and 
additions/alterations to make it more user-friendly and 
useful.

MATERIALS AND METHODS

Development environment and database: Template 
design for the Buffalopedia web-portal was prepared using 
the ‘Joomla’ content management software on a PHP 

based platform with Microsoft Windows® series client 
operating system and ‘MySQL’ database.  The 
Buffalopedia homepage is running on the URL:  
http://www.buffalopedia.cirb.res.in. (Fig. 1)

Source of Information for database: The information 
displayed on the Buffalopedia web-pages was gathered as 
e-lessons from ICAR scientists, published literature, 
research scholars, progressive farmers and other suitable 
experts.

Categorization of Information: All information has been 
categorised into three categories–All about Buffaloes, 
Buffalo e-library and Framers’ Hindi corner. Home page 
allows registration of users. ‘Ask the expert’ is an 
interactive link for raising specific queries of farmers. 
Web- pages have dropouts which take the user further to 
other pages where the information on very specific topics 
is displayed.

All about Buffaloes: This section describes buffalo as a 
livestock species, its domestication, and distribution 
across the globe, special characters and utility in 
agricultural system. The drop out for this main webpage 
includes topics - Buffalo - as a species, History, Worldwide 
Distribution, Population, Classification & Breeds, Utility 
of Buffalo and Behaviour (Fig. 2. Screenshot of ‘All about 
Buffaloes’ on Buffalopedia)

Buffalo e-library: Different buffalo breeds and general 
topics covering health, production, reproduction, 
nutrition, housing and certain extension activities 
available through different Govt. agencies in India has 
been described in this section. This page has drop outs on – 
Breeds, Health, Reproduction, Nutrition, Meat Production, 
Buffalo housing, Managing Buffaloes during Drought and 
Scheme and Policies. (Fig. 3. Screenshot of ‘Buffalo e-
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