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Prevalence of foot and mouth disease (FMD) in vaccinated cattle and the effect of different animal and management related factors on it

ABSTRACT
A cross sectional study was carried out in the Upazilla Veterinary Hospital of the Raiganj Upazilla under Sirajganj District to estimate the prevalence of FMD among vaccinated cattle as well as to evaluate some risk factors for the occurrence. A total of 198 cattle were observed where 122 were males and 76 were females.  Among the 198, a total of 70 cattle were suffering with fever, frothy salivation, stomatitis and necrosis in inter digital space where 47 were males and 23 were females. Among 70 animals 26 were vaccinated and 44 were not. The overall prevalence was estimated as 37%. Some factors like occupation of the owner, type of cattle, age, and animal source etc. showed a considerable difference in prevalence. However, none of the association was ended up significant might be due to a low sample size. The knowledge gathered through this study might be used as a baseline information to structure an extended study with a required number of sample to identify potential risk factors for the occurrence of FMD in vaccinated cattle and to conduct the control measure more efficiently.
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CHAPTER I

Introduction
Foot and mouth disease (FMD) is a severe, highly contagious viral disease of livestock with significant economic impact. The disease affects cattle, swine, sheep, goats and other cloven hoofed ruminants. Furthermore, elephant, and giraffe are susceptible to FMD (Kitching, 2005; Mahy, 2005).

Bangladesh is one of the most densely populated countries in the South Asia of the world. Livestock is an important sub-sector in this country, considered to the backbone of agriculture. Foot and mouth disease (FMD) is one of the most devastating viral diseases of cloven footed animals like cattle, buffalo, pig, sheep and goats, and is one of the most important economic diseases of livestock (Bronsvoort et al. 2004). The disease is characterized by fever and vesicular eruption in the mouth, nares, muzzle, foot, teats and other hairless soft areas of the body (Chowdhury et al. 1994). Although FMD does not cause high mortality in adult animals, the disease has debilitating effects, including weight loss, decrease in milk production, reproductive failure and loss of draught power resulting in reduced productivity. Mortality, however, can be high in young animals, wherein the virus causes myocardial degeneration, known as Tiger Heart disease (Gleeson et al. 2003). The clinical disease varies with the species, breed of the animal affected, and serotype and strain of FMD virus (FMDV) (Kitching, 2002; Donaldson, 2004). Foot-and-Mouth disease is caused by a virus of the genus Aphthovirus, in the family Picornaviridae, of which there are seven immunologically distinct serotypes; O, A, C, South African Territories (SAT)-1, SAT-2, SAT-3 and Asia-1, and at least 65 subtypes have been identified (OIE, 2004). The viruses affect the susceptible animals within the range of 40 miles. About 17% of the cattle are affected in Eastern and Southern Asia (Gangopadhyay et al. 1990). The farmer becomes looser who uses cattle for cultivating the land and the country loses leather and leather products which are the 3rd larger sector to earn the foreign money in Bangladesh. For better prevention and control strategy of FMD, the prevalence of FMD and identification of some risk factors is a prerequisite before going to adapt any preventive or control activities. Therefore, the objective of the present study was to determine the prevalence of FMD and to identify some of the risk factors associated with the disease.
OBJECTIVES
The study was conducted with the following objectives:

1. To estimate the prevalence of FMD in vaccinated cattle

2. To evaluate the effect of different animal and managemental factors with the occurrence of FMD in vaccinated cattle at village level in the Sirajganj Districts .

CHAPTER II

REVIEW OF LITERATURE

2.1. Definition

Foot and mouth disease (FMD) is a highly contagious disease of cloven hoofed animals, especially in cattle, sheep, goats, swine, and wild ruminants. FMD infected animals may have fever and vesicles on the mouth, feet and udders. Although FMD has a low mortality rate in adult animals, the mortality is quite high in young animals (Geering and Lubroth, 2002).

2.2. The history of FMD

In 1546 Hieronymus Fracastorius first recorded an outbreak FMD in cattle in Italy. In 1898 Friedrich Loeffler and Paul Frosch identified the virus. After that in1920 Waldmann and Pape found that guinea-pigs were susceptible to the disease. In1922 Vallee and Carre found that the virus has more than one serotypes (Murphy etal., 1987; Mahy, 2005).

2.3. World distribution and FMD in Bangladesh
2.3.1 World distribution

Recently, FMD has been endemic in several parts of the world, particularly in Asia, South Africa, the Middle East, and South America. The sporadic occurrence of some serotypes in various regions of the world is shown in Figure 1 (OIE, 2009).
The serotype O is the most distributed strain in many countries (Kitching, 1999). In the year 2008, there were FMD outbreaks in 38 countries including Bangladesh, however 64 countries of the OIE members remain free from FMD without vaccination. Early in the year 2009, there were FMD outbreaks in the following countries; Lebanon, Israel, People’s Republic of China, Chinese, Egypt and Palestine (OIE, 2009). 

                                     Figure 1: FMD in all over the world (OIE, 2009)
2.3.2. FMD in Bangladesh
Foot-and-mouth disease (FMD) is endemic in Bangladesh, and to implement an effective FMD control programme, it is essential to understand the complex epidemiology of the disease (Loth et al. 2011).
The prevalence of this disease found throughout the year and the attack rate gradually increased from June to July. (Mannan et al.2009 & Talukdar et al.2011).
In February 2001, FMD virus Serotype‘ O’ introduced into Great Briatian and then transmitted to other European countries.In later 2001, Serotype‘ O’ isolate in Bangladesh. In 1996 Serotype Asia 1 was found in Bangladesh(Islam et al. 2001).
In Bangladesh incidence of FMD high in Indigenous or native breed cattle rather than Cross breed cattle( Sarkar et al. 2011).  In Bangladesh mostly Serotype A, O, C and Asia 1 was isolated and cause disease(Loth et al. 2011).
2.4. Virus characteristics
Foot and mouth disease virus (FMDV) is a member of the Aphthovirus genus in the Picornaviridae family. There are 7 serotypes: O, A, C, SAT 1, SAT 2, SAT 3and Asia 1 (Geering and Lubroth, 2002; Alexandersen et al., 2003a; Kitching, 2005; Mahy, 2005). 
FMDV has a diameter of 27-30 nm (Murphy et al., 1987). The virus has been reported to survive in organic matter in soil, manure, and fodder for up to one month, in human nasal passage for over 36 hours, in manure and soil in summer for 3-7 days, in wood for 20 days, in water under suitable environmental condition for 7 weeks (Dyckman, 2002). Geering and Lubroth (2002) also reported that the virus can survive in fecal material for 14 days, on surface of soil in autumn for 3 days and in urine in winter for 39 days. FMDV can spread over many kilometers depending on weather conditions (Donaldson and Alexandersen, 2002).

2.5. Incubation period

The incubation period of the disease is usually between 3-5 days in cattle but may be longer in sheep and goats at 3-8 days. The incubation period in swine is 2-14 days but may be short as 24 hours. The length of incubation period depends on the route of transmission, virulence of the virus, the age and species of animals. In some cases, the incubation period may be long up to two weeks (Kitching, 2002; Kitching and Hughes, 2002; Alexandersen et al., 2003a).

2.6. Susceptible animals

Aphthovirus can infect more than 70 species of mammal belonging to more than 20 families (Murphy et al., 1987) particularly cloven-hoofed animals domestic and wild such as; cattle, swine, sheep, goats, camels, deer, moose, llama, chamois, alpaca, vicuna, giraffe and others (AUSVETPLAN, 2006).
The most sensitive hosts of FMDV are cattle and swine, because of their extreme sensitivity to respiratory infection, these animals due to their sensitivities develop sever clinical sings. The clinical signs in sheep, goats, and wild ruminants are milder than in cattle (Geering and Lubroth, 2002). 
Horses, dogs and cats are not susceptible hosts but they can inevitably spread the virus via their fur if contaminated (USDA, 2002). FMDV is not a human pathogen (OIE, 2009), although there have been reports of infection in human but they are rare.
2.7. Factors of transmission
In general, the FMDV can be carried by animals, animal products, people, vehicles and contaminated equipments to susceptible animals (Kitching et al., 2005; APHIS, 2007). FMDV can become airborne and spread by wind under specific weather condition and a humidity higher than 60% (Donaldson and Alexandersen, 2002; Alexandersen et al., 2003a; Alexandersen et al., 2003b; Mahy, 2005), espically in highly dense livestock in areas (Cannon and Garner, 1999). The FMDV can be spread by direct and indirect contact. For direct contact, the virus spreads from animal to animal at grazing areas, at water sources, and other places. For indirect contact, FMDV contaminates equipments, animals products, and by aerosol under suitable condition (Geering and Lubroth, 2002).

Some immunized animals, no matter whether of by vaccination or by natural infection, may carry FMDV without clinical signs. The carrier stage can last up to six months for cattle, nine months for sheep, four months for goats and one month for swine (Aftosa, 2007). It has been reported that people can carry the virus in the nasal passages for a short period of time. FMDV can be transmitted by human via contaminated clothes, shoes, and equipments (Mahy, 2005).
2.8. Pathogenesis

The main site where the virus persists is the epithelium of the dorsal surface of the soft palate (Burrows 1968, Prato Murphy  et al. 1987). 
Virus can be transmitted from carrier cattle to susceptible cattle and in small ruminants to susceptible cattle (Hedger and stubbins 1971). 
Virus particles first attach to mucosal epithelium cells, penetrate into the cytoplasm and replicate until the cells disintegrate. The release more viral particles to infect other cells, including probably mononuclear cells which drain onto the efferent lymphatic system and then the blood. Irrespective of the portal of entry, once infection gains access to the blood-stream, the virus is widely disseminated to many epidermal sites, probably in mononuclear cells, but gross lesions develop only in these subjected to mechanical trauma or unusual physiological conditions(Brown et al. 1991) such as the epithelium of the mouth and feet, the snout of pigs and to a lesser extent, the teats. Characteristics lesions develop at these sites after an incubation period of 1-21 days (usually 3-8 days in most species). The initial phase of viremia is often unnoticed and it is only when localization in the mouth and on the feet occurs that the animals is found to be clinically abnormal. The experimental disease in sheep is characterized by an incubation period of 4-9 days after contact or 1-3 days after virus inoculation. Thereafter, viremia occurs at 17-74 hours and hyperthermia from the 17-96 hours. Clinical signs are serous nasal discharge, salivation and buccal lesions in 75% and foot lesions in 25% cases. At the end of viremia, the animal recovers but the virus may persist in the pharyngeal area of convalescent ruminants as previously discussed.

Bacterial complication generally aggravate the lesions, particularly those of the feet and the teats, leading to severe lameness and mastitis, respectively. In young animals, the virus frequently causes necrotizing myocarditis and this lesions may also be seen in adults infected with some strains of the virus, particularly type O. 
2.9. Clinical signs

In general, animals infected by the FMDV have high temperature of up to 40°C for a few days (Kitching, 2002). They are reluctant to move and eat. The animal’s body deteriorates and consequently the any products produced are not profitable. The disease can clinically be observed in various species of animals as following:

2.9.1. In cattle

Obvious clinical signs include drooling, vesicles on the tongue, hard palate, dental pad, lips, gums, muzzle, and may also be seen on the feet. In dairy cattle, the vesicles may be detected on the udders. The vesicles in the mouth rupture quickly within 24-48 hours, but the vesicles on the feet may take longer to rupture, up to 48-72 hours, depending on the floor conditions. The mortality rate is high in infected young calves (Geering and Lubroth, 2002; Kitching, 2002; AUSVETPLAN, 2005).
2.10. Diagnosis
FMD can be diagnosed primarily by clinical signs and the history of the infected animals. Laboratory confirmation of a diagnosis of FMD is necessary to effectively control the spread of FMD and to create vaccination using the same outbreak virus types. Laboratory confirmation of FMD outbreaks is necessary so vaccination using the same outbreaks virus can be developed and implemented to effectively control the outbreaks. There are many convenient and rapid techniques to diagnose FMD virus like Serological test:
· ELISA (Enzyme Linked Immuno Sorbant Assay)
· CFT (Complement Fixation Test)
· AGD followed by VN (Viral Nutrilization) test sub typing
· FAT (Fluroscence Antibody Technique)
· Immunoperoxide
Table 1: susceptible host for different vesicular viral infections

	Points
	Cattle
	Swine
	Horse

	FMDV
	+
	+
	_

	Vesicular stomatitis
	+
	+
	+

	Vesicular exanthema
	_
	+
	+


2.11. Control and prevention

The OIE campaign to control and eradicate FMD in Southeast Asia was established in 1990 because the group of countries involved recognized that cooperation was required to distribute information regarding outbreaks of the disease while there was uncontrolled movement of livestock across international borders. Foot and Mouth Campaign (SEAFMD-RCU) was a project in Thailand and responsible for observation and surveillance the situation of FMD occurrences in the region. Member countries consisted of Cambodia, Indonesia, Lao PDR, Malaysia, Myanmar, Philippine, Thailand and Vietnam of which, only two countries are free from FMD, Indonesia, and the Philippines (OIE-SEAFMD, 2007).

The official attitude of a country regarding control of a disease depends on how seriously the disease affects the country; the financial and technical ability of the country and what it’s neighboring are doing. The degree of control of FMD viruses are as follows:
· Virtually no control in some Asia and Africa countries where FMD is enzootic.

· Protection to valuable or accessible animals or vaccination along a border to provide a safer zone.

· Mass vaccination and quarantine with or without slaughter of infected animals.

· Regulatory measures to prevent entry of FMDV and quarantine and implementation of an eradication programme.

2.11.1 Vaccination strategies used frequently in control purpose:

· Inactivated whole vaccine – FMDV vaccine must be produced from subtypes of virus closely related to those causing an outbreak.

· Polyvalent vaccine is usually prepared containing a mixture of prevalent serotype.
· Vaccination is repeated usually every 6-12 months.

· Adjuvant like aluminum hydroxide is necessary to enhance the immune response.
· Sub unit vaccine or genetic engineered vaccines can be used. 
· In an outbreak ‘‘Ring vaccination’’ with the relevant virus subtypes should be used to create a barrier of immune stock around the infected area.
2.11.2 FMD vaccine produced by LRI, Mohakhali, Bangladesh:
· Trivalent (A, O, Asia-1) – 9 ml s/c
· Divalent – 6 ml s/c for cattle above 6 months.
· Monovalent- 3 ml s/c

            Immunity : 4-6 months

2.11.3 Eradication programme for FMD free countries: 
· Movement control of animals and animal products.

· Slaughtering of infected animals.

· Destruction of carcass.

· Mass vaccination programme.

· Carcass carrying vehicle should be disinfected.

· Distribution of leaflets for awaring people.

2.11.4 Vaccine production:

Started about 1951 when FMD vaccine was produced by the Frenkel method. Normal tongue epithelium was removed, minced, placed in a nutrient broth and inoculated with FMDV. After replication of FMDV, the virus was inactivated with formalin and aluminium hydroxide was added as an adjuvant. This method as well as virus propagation in cell culture is being used today to produce FMD vaccine.

Today the classical FMD vaccines are prepared using Binary Ethylamine Inactivated virus (BEI) and aluminium hydroxide, saponin or oil as an adjuvant. Double emulsion oil vaccines have been shown to produce an immunity of longer duration than aluminium hydroxide – saponin vaccine.

When vaccinating animals it is important that the vaccine contain the same subtypes of virus as in the area. This requires frequent checking of the serotypes and subtypes during an outbreak, because FMDV frequently changes during natural passage through various species.
Good protection induced by aluminium – hydroxide vaccine decrease rapidly in 4-6 months. A double emulsion oil vaccine can protect for up to 1 year. Currently there are many FMD-free countries such as countries in the European Union (EU), the north and central parts of the America, New Zealand, and Australia. The EU ceased using vaccine as routine prophylaxis in 1991. 
The control measures currently in use are; stamping out outbreaks and movement control. In particular circumstances, ring culling or ring vaccination may be implemented. Control strategies should be assessed prior outbreaks in order to guide policy makers in emergency circumstances. In the Netherland the FMD outbreak data from 2002 were assessed and it was recommended that ring vaccination is proper economically for areas with dense livestock while ring culling is optimum for sparsely populated livestock area. Then movement restriction and the cleaning and disinfection of affected areas, farm equipments and vehicles should be practiced (Tomassen et al., 2002; Kobayashi et al., 2007). In South America, Africa and Asia, FMD-outbreaks have been reported to OIE. The outbreak pattern was sporadic endemic. The major control and eradication programs in these countries have been applied for the systematic mass and ring vaccination around the outbreak locations including restriction of animal and animal product movement.

2.12. Risk factors for FMD outbreaks
Risk factors for FMD in cattle or ruminants including farm management, feed source, animal trades, husbandry, and geographical factors. A detail description of the risk factors is listed below:
2.12.1 Management of farm:
Majority of farmers, smallholders in particular, have limited knowledge of farm management especially biosecurity systems. They believe that vaccination provides perfect disease protection then they do not have a disinfection system at the farm gate. Small holders that do not use disinfection at farm gates are more likely to have FMD infections than farms that practiced disinfection. 

Artificial insemination (AI) officers may transfer the virus during the course of their work.
2.12.2 Feed source of animal:
The beef cattle and buffalo herds in the northern parts of Thailand were free range and can cross into neighboring village. Therefore, the frequency of village that had outbreaks was associated with neighboring villages sharing these common resources. So the villages that cattle share pasture were 1.6 times more likely to have FMD than the villages that cattle not sharing pasture.

Furthermore, Cleland et al.(1996) has reported the risk of FMD were 2.4 times higher in the villages that shared water source with neighboring villages.

 Also, a study in Cameroon, where cattle were raised for farming and protein sources. Dairy cattle raising had been promoted by the construction of dairy processing plants. Numbers of dairy cattle increased consequently. It was found that herds that share common water source were at 2.4 times  higher risk than herds that did not share common water source (Bronsvoort et al., 2004).
2.12.3 Trade of animals:
Purchasing cattle from animal markets is believed to be a risk factor of outbreak of FMD into a herd. In rural markets it is common places for various animals from other areas to be sold. This process is very stressful for the animals. Bronsvoort et al., (2004) reported that cattle raised in a herd that brought new cattle in from other Places were 2.2 times more likely to have the disease when compared to the cattle in a herd that did not bring in the new cattle.

In Ecuador, a study found similar risk factors when purchasing livestock at market. Making it 10.9 times more likely to have an outbreak when compared to the cattle in herds that did not have livestock purchased at market (Lindholm et al., 2007).
2.12.4 Husbandry:
Bangladesh is a country which suffers from mild drought and where rice and livestock production are principal sources of income. In Bangladesh FMD is endemic with widespread outbreaks. A study in the southern part of Ethiopia to determine risk factors for FMD seroprevalance in indigenous cattle was performed, and 3abc ELISA were measured as indicator of exposure to the virus. They found that cattle raised with small ruminants had an increased risk of FMD at 5.1 times when compare with cattle not raised with small ruminants (Megersa et al., 2009).
2.12.5 Geography: 

Megersa et al. (2009) indicated that the geographic difference were a risk factors relating to outbreaks of FMD in Ethiopia. Low lands at altitudes of less than 1,500 m had a 7.5 times higher chance of having FMD than high land at altitude more than 1500 m. Furthermore, in northern

Thailand where most farmers were smallholder and livestock raising was their second Occupations would raise their cattle in free public pastures. studies demonstrated that

the risk of FMD relating to the distance from farm to at being less than two kilometers

were 1.22 times higher than in distances from farm to risk areas of more than two kilometers (Rojanasthien et al., 2006).

2.13. Complication and economic loss of FMD

Following recovery FMD affected cattle show certain abnormalities. These are known as sequel to FMD. Panting is the common feature following FMD infection. This is suggested to be linked up with lesions in pituitary gland and thermoregulation. (Scott et al,1965). Anemia, over growth of hairs (Hypotricosis), mastitis (burrows et al.1968) and diabetes mellitus are the other clinical features (Pedini et al.1962).
The economic importance of FMD as due to loss of productivity (25%) following infection (Russell et al 2002). Draft cattle cause serious problems in village and traction on which preparation of agricultural land is fully dependent. In dairy cows the most serious effects due to infections are loss of milk production, abortion, chronic mastitis.

A preliminary attempt to compute economic losses due to FMD reveals that the decreases in draft cattle cause working losses for about 12 days. The animal losses its body weight to about 9 kg, which is equivalent to 4 kg edible meat loss.
2.14. Public Health significance
Since 1921 FMDV has been isolated and typed from over 40 human cases. The cases occurred in Europe, Africa and South America. Type ‘O’  predominant followed by ‘ C‘ and rarely ‘A ’. Because infection is uncommon,  FMDV is not considered being a public health problem.

CHAPTER III
MATERIALS AND METHODS
3.1. Study area:

This study was carried out in the Upazilla Veterinary Hospital of the  Raiganj Upazilla under Sirajganj District.
3.2. Study population:

A total of 198 cattle were observed where 122 were males and 76 were females.  Among the 198, a total of 70 cattle were suffering with fever, frothy salivation, stomatitis and necrosis in inter digital space where 47 were males and 23 were females. Among 70 animals some were vaccinated and some were not.

3.3. Case definition:

Foot-and-mouth disease is a highly contagious acute febrile viral disease which affects all cloven hoofed domestic animals including cattle, sheep, goats, pigs and buffalo. Pathognomonic clinical features of FMD are high fever, frothy salivation, stomatis, interdigital necrosis. Cases were identified on the basis of the above mentioned clinical signs.
3.4. Study period:

The duration of the study was about 2 months from 05th May 2013 to 07th July 2013.

3.5. Study design:

A Cross sectional study design was chosen for the fulfillment of the study objectives (i.e. to estimate the prevalence of FMD in vaccinated cattle).

3.6. Data collection:

All the sick animals brought for treatment to the Upazilla Veterinary Hospital at Sirajganj were first registered in the patient registered book. The description of each registered animal and owner’s complaint were recorded. In addition to the registered patient of the Upaziila Veterinary Hospital cases treated at the owner’s houses and farms were also recorded. The age of sick animals were determined by asking the owner or by dentitions. The field diagnosis of this disease was confirmed based on clinical history collected from owner and clinical findings of the affected cattle according to Gleeson et al. (2003). Inspection, palpation, percution and auscultation methods were used to examine the affected animal. However, FMD was diagnosed based on entirely clinical findings. Information about the potential risks factors for FMD in vaccinated animal in the study area were collected by a questionnaire. The questionnaire was pre-tested before administering. The questionnaire was designed to assess the most important factors that could be associated with FMD; age, sex, breed, farming system, vaccination, previous disease and preventive measures during examination. 
3.7. Data management and analysis:

Primarily all information regarding potential risk factors were collected and stored in a structured questionnaire (the questionnaire is attached in ANNEX I). After completion of data collection, data were entered in to Microsoft Excel spreadsheet. Data were analyzed by Chi-square (χ2) test to observe the significant influence of  farm owner occupation, farming system, age, sex, breeds, housing materials, fencing system of house, feeding system and water source of farm on the vaccinated foot and mouth disease affected cattle using STATA version 12 (STATA corp. College Station Road, Texas, USA).
CHAPTER IV
RESULTS

The overall prevalence of FMD in vaccinated cattle in an outbreak at Sirajganj District was estimated as 37%.  

[image: image1.emf]0

10

20

30

40

50

60

70

80

Businessman

Farmer Others

<3 ≥3

Female Male Cross

Indigenous Pabna

RCC Intensive

Open

Semi intensive

Bamboo Tin wood Full

Half No 

Yes Mixed Grazing Ponds

Tube well

Buy Pedigree

Occupation Age Sex Type of cattle Housing system Housing materials Fencing 

system

Affected 

surrounding 

farms

Feeding 

system

Wate Animal 

source

Frequency

Figure 2: Distribution of study population according to different variables
Figure-2 shows the distribution of the study population according to different variables like occupation of the owner, age of the animal, sex of the animal, type of the animal, housing system of the animal, fencing system of the house, materials of the house, feeding system, water source, animal source and surrounding area affected sign. It is notable that the study population was dominated by male cattle (47 in number among 70). Most of the animals were over or equal to 3 years of age (57 in number). A very high number of farms using tube well water (69 among 70) against pond water.  Most of the farms (62 among 70) had a full fencing system and a major portion of the animals were came from previous herd (pedigree).
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Figure 3: Frequency (percentage) of vaccinated FMD affected animals according to different variables
There was found difference in occurrence of FMD in vaccinated cattle among different occupation of the owners (Table 1 & Figure 3). If the occupation was business the occurrence was highest (42%). However, the association was not statistically significant (p=0.78).
Difference in prevalence among vaccinated cattle was identified in between different types of cattle (Table 2 & Figure 3). When the type had been Pabna breed the occurrence had been maximum (75%). Through the association was not statistically significant (p=0.39)

There seemed to be difference within occurrence of FMD in vaccinated cattle according to different sex of the animal (Table 2 & Figure 3). In the present study male cattle seemed to be ended up with highest prevalence (38%). Nevertheless, association has not been statistically significant (p=0.77).

There was observed a variation in the occurrence of FMD with in vaccinated cattle amid various age of animal (Table 2 & Figure 3). When the age was more than or equal to 3 years the occurrence has been maximum (37%). Even so the association has not been statistically
significant (p=0.59). 
Table 2: Association between different variables with vaccinated FMD affected cattle in Sirajganj District
	Variables
	Categories
	Total observation
	Vaccinated positive cases
	Chi square value
	p-value

	Occupation of the owner
	Businessman
	24
	10 (42)
	0.47
	0.78

	
	Farmer
	24
	9 (38)
	
	

	
	Others
	22
	7 (32)
	
	

	Age (years)
	<3
	13
	4 (31)
	0.27
	0.59

	
	≥3
	57
	22 (37)
	
	

	Sex
	Female
	23
	8 (35)
	0.08
	0.77

	
	Male
	47
	18 (38)
	
	

	Type of cattle
	Cross
	10
	4 (40)
	3.01
	0.39

	
	Indigenous
	49
	16 (33)
	
	

	
	Pabna
	4
	3 (75)
	
	

	
	RCC
	7
	3 (42)
	
	

	Housing system
	Intensive
	18
	6 (33)
	3.65
	0.16

	
	Open
	5
	0 (0)
	
	

	
	Semi intensive
	47
	20 (43)
	
	

	Housing materials
	Bamboo
	11
	3 (27)
	0.65
	0.72

	
	Tin
	57
	22 (39)
	
	

	
	wood
	2
	1 (50)
	
	

	Fencing system
	Full
	62
	23 (37)
	0.005
	0.98

	
	Half
	8
	3 (38)
	
	

	Affected surrounding farms
	No
	9
	3 (33)
	0.06
	0.80

	
	Yes
	61
	23 (37)
	
	

	Feeding system
	Mixed
	30
	11 (37)
	0.0005
	0.94

	
	Grazing
	40
	15 (38)
	
	

	Water
	Ponds
	1
	0
	0.59
	0.43

	
	Tube well
	69
	26 (37)
	
	

	Animal source
	Buy
	8
	4 (50)
	0.63
	0.42

	
	Pedigree
	62
	22 (35)
	
	


There was found difference in occurrence of FMD in vaccinated cattle among different housing system of the farm (Table 2 & Figure 3). If the housing system was semi intensive the occurrence was highest (43%), the association was not statistically significant though (p=0.16).
There was identified distinction in occurrence of FMD in vaccinated cattle between different housing materials of the farm (Table 2 & Figure 3). When the materials had been wood the actual occurrence had been maximum (50%). Though association had not been statistically significant (p=0.72).
There was observed a slight difference in the occurrence of FMD in vaccinated cattle according to different fencing system, feeding system, affected surrounding area of the farm (Table 2 & Figure 3). When the farm was not fully fenced, when animal grazed and when there was affected surrounding farms the prevalence was highest (38%, 38% and 37% respectively). Nevertheless, associations was not statistically significant (p>0.05).

When the farms used tube well water, the prevalence was found higher (37%) compared to using pond water (0%). However, only one farm was found using pond water (Table 2 & Figure 3). And the association was not statistically significant (p=0.43).

There was observed a clear difference in the occurrence of FMD in vaccinated cattle according to the source of the cattle and when a farm bought cattle rather than rearing cattle of the pedigree there were a higher prevalence (50%) (Table 2 & Figure 3). Though the association has not been statistically significant (p=0.42). 

CHAPTER V

DISCUSSION
The overall prevalence of FMD in vaccinated cattle was estimated as 37% in this study. The finding is very similar to the findings in Mannan et al. 2009 in which a prevalence of 30.32% was reported. Conversely, the finding of this study was higher than the prevalence of 22.89% reported in South Asia (Melo al. 2003).
In this study the prevalence of FMD in vaccinated animal was found differing with the farming system. The highest prevalence was recorded in rural household farm or semi intensive farm compared to the intensive farm which was similar with the observation of Mannan et al. (2009). They found 25.83% prevalence in rural house farm or semi intensive farming system and 22.55% in intensive farming system. Lowest prevalence in intensive farm might be due to the improved management system who reared cattle for commercial purpose. 
Vaccinated animal age-specific prevalence study revealed an increasing prevalence as the age increase, which is in agreement with the report of Gelaye et al. (2009). This may be attributable to the young cattle being herded in homestead areas and hence less chance of exposure. Those animals aged more than or equal to 3 years may have acquired the infection from multiple serotypes and/or infections during wandering. Higher prevalence in old cattle is likely due to constant re-exposure to FMDV (Mackay et al., 1998). 

The association between sexes with prevalence of FMD in vaccinated cattle was also observed whereby male cattle showed the highest prevalence. These results are in agreement with reports of Remond et al. (2002). 
The breed specific prevalence study depicted that the FMD was observed affecting less often indigenous cattle which is in agreement with the report of Samuel and Knowles (2001). Indigenous cattle are more resistance to different diseases due to their genetic factors.

The association between feeding system with prevalence of vaccinated FMD cattle was also observed whereby grazing cattle showed the highest prevalence. In this type of cattle are usually led to graze at the periphery of the center, therefore, the higher level of prevalence might be due to higher frequency of contact with infected animals of the nearby farmers which increase the degree of acquiring FMD (James and Rushton, 2002; Rufael et al. 2007).
The highest prevalence was recorded when the farm owner was businessman than the farmer owner which and the association was not statistically significant. No study on this topic has been found reported in Bangladesh.

The association between fencing of house with prevalence of vaccinated FMD cattle was also observed whereby half fence house cattle showed the highest prevalence. FMD virus transmitted through air, both in land and sea, so fencing system of house is risk factors for FMD. Moreover, other species of animals can transmit the virus and the contact chance gets higher by entering other species into the farm when there is incomplete fence in the farm. 
The highest prevalence was recorded in wood made houses than the tin or bamboo houses. This association was not agreed with reputed paper. No study on this topic has been reported in Bangladesh as well.
The association between sources of animal with prevalence of vaccinated FMD cattle was also observed whereby buying cattle from market showed the highest prevalence. FMD virus is transmitted from animal to animal so buying animals could be potential risk factors for FMD.
The highest prevalence was recorded in farm that use tube well as water source than the farm uses other source of water. However, a very small number of the population was using water from ponds (1 out of 70). Water source could be a potential risk factor for FMD, though few studies reported regarding this factor. 
LIMITATION OF THE STUDY

The present study suffered with some limitations. Firstly, the sample size was little bit smaller. Therefore, though in most of the cases a difference in prevalence was observed according to different level of the factors, the relationship was ended up with statistically insignificant. However, due to a short study period it was not possible to include more cases in the study. Secondly, vaccination failure might be the most important factor that is responsible for having FMD in the vaccinated cattle and vaccination failure is usually attributable to failure to maintain a proper cold chain, vaccination with a different strain other than the strain responsible for the outbreak etc. There were no such facilities to collect data regarding these factors. Therefore, we could not evaluate the effect of these potential factors on the occurrence of FMD in vaccinated cattle.
CHAPTER VI

CONCLUSION

Foot and mouth disease (FMD) is a highly contagious acute viral disease of all cloven-hoofed animals and characterized by high fever and vesicular eruption in the mouth and feet. The study was carried out during and after an outbreak of FMD at Raiganj Upaziila under Sirajganj Districts in summer season for a period of about 2 months. A remarkable level of prevalence of FMD in the vaccinated cattle was observed in the present study (37%). Result showed that the percentage of FMD in vaccinated cattle varied with some potential risk factors. A large number of cows and bulls are died of FMD each year and the financial loss incurred from the morbidity and mortality is huge. The economical loss due to reduced milk production, decrease draft power and poor body weight gain of fattening bull had been reported in many studies. The present study evaluated some risk factors might be affecting the occurrence of FMD in the study population. The knowledge gathered through this study might be used as a baseline for an extended study to find out the significant risk factors to control the disease in vaccinated cattle.
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ANNEX I
Questionnaire About Risk Factors  Of  FMD

Name:                                                                                                         Occupation:

Village:                                       Upazilla:                                                District:

Animal  Age:                        Color:                             Sex:  M/F                                        
Animal Type: Indigenous/Cross-breed/Pabna breed/RCC 

Animal  No:                                   

Affected Animal No:                                                                                                                                             

 Farm Type: Family Livestock/Commercial/ Government/ Experimental/ Private

House System: Intensive/ Semi Intensive/ Open

House Location: Low Land Area/ High Land Area/ Medium Land  Area

Farm Location Site: North/ South/ East/ West

House Made By: Tin/ Bamboo/ Wood/ Fibre

House Fance: Full Fance/ Half Fance/ No Fance

Surrounding Area  Affected Sign: Yes/ No

Feeding System: Grazing/ Cut and Carry System/ Both

Feeding Place: Ground Feeding/ Manger/ Both

Water  Supply: Tube well/ Ponds/ Rain water/ Others

Feeding Style:  Group/ Individual/ Both

Concentrate Feeding: Balance Ration/ Rice Polish/ Wheat Barn/ Others

Vaccination: Yes/ No      Vaccine Type: Single/ Divalent/ Polyvalent

Vaccine Supplier:  DLS/ Private company

Animal Source: Market Buy/ Pedigree/ Not Described

1

_1457184011.xls
Chart1

		

		Businessman
Occupation

		Farmer

		Others

		<3
Age

		≥3

		Female
Sex

		Male

		Cross
Type of cattle

		Indigenous

		Pabna

		RCC

		Intensive
Housing system

		Open

		Semi intensive

		Bamboo
Housing materials

		Tin

		wood

		Full
Fencing system

		Half

		No 
Affected surrounding farms

		Yes

		Mixed
Feeding system

		Grazing

		Ponds
Wate

		Tube well

		Buy
Animal source

		Pedigree



Frequency

24

24

22

13

57

23

47

10

49

4

7

18

5

47

11

57

2

62

8

9

61

30

40

1

69

8

62



Sheet1

		ID		Name		Occupation		occupation2		Village		Union		Upazilla		District		Age(Year)		age2		Color		Sex		Type		Bull		Cow		Calf		A. Bull		A. Cow		A. Calf		Farm Type		Housing System		House Location		House Location Site		Hose Made By		House Fance		Surrounding Area Affected Sign		Feeding System		Feeding Place		Water		Feeding Style		Concentrate Supply		Vaccination		Vaccine Type		Supplier		Animal Source

		1		Motin		Farmer		2		Kazipara		Kollani		Raiganj		Sirajganj		3		2		Reddish		F		Indigenous		0		2		0		0		1		0		F Livestock		Semi		MLA		North		Bamboo		Half		Yes		Grazing		Manger		T Well		Both		R Police		No						Pedigree

		2		Kalam		Farmer		2		Kazipara		Kollani		Raiganj		Sirajganj		1.5		1		Tane		M		Pabna		2		1		0		1		0		0		F Livestock		Semi		HLA		South		Tin		Full		Yes		Both		Manger		T Well		Both		R Police		Yes		Di		Private		Pedigree

		3		Abud		Business		1		Bharen		U. Para		Raiganj		Sirajganj		3		2		Whitish		F		Indigenous		2		2		0		0		1		0		F Livestock		Semi		HLA		East		Bamboo		Half		No		Both		Manger		T Well		Both		R Police		No						Pedigree

		4		Ashgor		Business		1		Pecha		Pangashi		Raiganj		Sirajganj		4		2		Reddish		M		Cross		2		1		0		1		0		0		Private		Intensive		MLA		South		Tin		Full		Yes		Grazing		Both		T Well		Both		R Police		Yes		Di		DLS		Pedigree

		5		Sakat		Farmer		2		Rampur		A. Goria		Raiganj		Sirajganj		1.5		1		Whitish		F		Indigenous		1		2		0		0		1		0		F Livestock		Semi		HLA		North		Tin		Full		No		Both		Manger		T Well		Both		R Police		No						Pedigree

		6		Kalam		Business		1		B.Pur		Ghurka		Raiganj		Sirajganj		3.5		2		Red		F		Indigenous		0		1		1		0		1		0		F Livestock		Semi		HLA		East		Tin		Full		No		Grazing		Manger		T Well		Both		R Police		Yes		Di		DLS		Pedigree

		7		Moloy		Business		1		Demra		Demra		Raiganj		Sirajganj		3.5		2		Blakish		M		Cross		2		0		0		1		0		0		F Livestock		Intensive		HLA		South		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		Yes		Di		DLS		Pedigree

		8		Anar		Farmer		2		U.Sylhet		B.Pur		Raiganj		Sirajganj		1.5		1		Whitish		F		Indigenous		1		1		0		0		1		0		F Livestock		Semi		HLA		North		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		No						Pedigree

		9		Robin		Farmer		2		B. Pur		Nalka		Raiganj		Sirajganj		1.8		1		Black		F		Indigenous		1		2		0		0		1		0		F Livestock		Open		HLA		East		Bamboo		Full		Yes		Both		Manger		T Well		Both		R Police		No						Pedigree

		10		Rana		Business		1		Ghurka		Ghurka		Raiganj		Sirajganj		3.5		2		Whitish		M		RCC		1		0		0		1		0		0		F Livestock		Semi		HLA		North		Tin		Full		Yes		Both		Manger		T Well		Both		R Police		Yes		Di		Private		Pedigree

		11		Shaheb		Teasher		3		F. Pur		Nalka		Raiganj		Sirajganj		2.5		1		Whitish		M		Cross		1		0		0		1		0		0		F Livestock		Intensive		HLA		East		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		No						Pedigree

		12		Rana		Farmer		2		Chandai		Chandai		Raiganj		Sirajganj		3.5		2		Red		F		Indigenous		0		1		0		0		1		0		F Livestock		Semi		MLA		West		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		Yes		Di		DLS		Pedigree

		13		Bikash		Farmer		2		Lakhmi		Dangara		Raiganj		Sirajganj		4		2		Reddish		F		Indigenous		2		2		1		0		2		1		F Livestock		Semi		HLA		North		Tin		Half		Yes		Both		Manger		T Well		Both		R Police		No						Pedigree

		14		Jainal		Teacher		3		Dangara		Dangara		Raiganj		Sirajganj		5		2		Whitish		M		RCC		2		1		1		2		0		0		F Livestock		Intensive		HLA		West		Tin		Half		Yes		Grazing		Manger		T Well		Both		R Police		Yes		Di		DLS		Pedigree

		15		Ruhul		Journalist		3		Ghurka		Ghurka		Raiganj		Sirajganj		3		2		Black		M		Indigenous		2		0		0		1		0		0		F Livestock		Semi		HLA		East		Tin		Half		Yes		Grazing		Manger		T Well		Both		R Police		Yes		Di		DLS		Pedigree

		16		Tushar		Student		3		Bhuiya		Ghurka		Raiganj		Sirajganj		4		2		Black		M		Cross		3		1		0		2		0		0		F Livestock		Intensive		HLA		South		Tin		Half		Yes		Grazing		Manger		T Well		Both		R Police		No						Buy

		17		Nirod		Business		1		B. Gati		B. Gati		Raiganj		Sirajganj		3		2		Tane		F		Indigenous		1		1		0		0		1		0		F Livestock		Semi		HLA		North		Tin		Full		Yes		Both		Manger		T Well		Both		R Police		No						Pedigree

		18		Bishu		Business		1		U. Para		U. Pur		Raiganj		Sirajganj		3.5		2		Black		M		RCC		1		0		0		1		0		0		F Livestock		Open		HLA		West		Bamboo		Full		Yes		Both		Manger		T Well		Group		R Police		No						Pedigree

		19		Pranesh		Farmer		2		Pangashi		Pangashi		Raiganj		Sirajganj		1.5		1		Red		M		Indigenous		3		1		0		1		0		0		F Livestock		Semi		HLA		North		Tin		Full		Yes		Grazing		Manger		T Well		Both		Balance		No						Pedigree

		20		Engil		Business		1		Ghurka		Ghurka		Raiganj		Sirajganj		3		2		Whitish		F		Cross		2		2		1		0		1		0		F Livestock		Intensive		HLA		North		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		No						Pedigree

		21		Malek		Pullar		3		Kobipara		Sadar		Raiganj		Sirajganj		4		2		Red		M		Indigenous		3		0		0		2		0		0		F Livestock		Semi		HLA		North		Tin		Full		Yes		Both		Manger		T Well		Both		R Police		Yes		Di		DLS		Buy

		22		Mostafa		Business		1		Rathbari		Pirgacha		Raiganj		Sirajganj		3.5		2		Black		M		Indigenous		3		1		0		2		0		0		F Livestock		Semi		HLA		East		Bamboo		Full		Yes		Both		Both		T Well		Both		R Police		No						Pedigree

		23		Islam		Business		1		Rathbari		Pirgacha		Raiganj		Sirajganj		4		2		Tane		M		Indigenous		3		1		0		2		0		0		F Livestock		Semi		HLA		South		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		No						Pedigree

		24		Hossain		Labour		3		Kobipara		Sadar		Raiganj		Sirajganj		4.5		2		White		M		Indigenous		1		1		0		1		0		0		F Livestock		Intensive		LLA		South		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		No						Pedigree

		25		Huda		Service		3		Mahiganj		Kollani		Raiganj		Sirajganj		3		2		Blakish		F		Indigenous		0		4		1		0		1		0		F Livestock		Semi		HLA		North		Tin		Half		Yes		Grazing		Manger		T Well		Both		R Police		Yes		Di		Private		Pedigree

		26		Najrul		Shopkeeper		3		Mahiganj		Kollani		Raiganj		Sirajganj		5		2		Whitish		M		Cross		3		1		1		2		0		0		F Livestock		Semi		HLA		South		Bamboo		Half		Yes		Grazing		Manger		Ponds		Both		R Police		No						Pedigree

		27		Rafiqul		Service		3		Kolipur		Pirgacha		Raiganj		Sirajganj		3		2		Brownish		M		Indigenous		3		0		0		1		0		0		F Livestock		Semi		HLA		East		Tin		Full		Yes		Both		Manger		T Well		Both		R Police		No						Pedigree

		28		Shafiqul		Business		1		Fotepur		Pirgacha		Raiganj		Sirajganj		4		2		Red		M		Indigenous		2		0		0		1		0		0		F Livestock		Intensive		HLA		East		Tin		Full		Yes		Grazing		Manger		T Well		Both		Balance		Yes		Di		DLS		Buy

		29		Bilkis		Housewife		3		Kosaituli		Sadar		Raiganj		Sirajganj		1.5		1		Reddish		M		Indigenous		2		0		0		1		0		0		F Livestock		Semi		HLA		North		Tin		Full		Yes		Both		Manger		T Well		Group		R Police		No						Pedigree

		30		Babul		Business		1		Ambagan		Pirgacha		Raiganj		Sirajganj		3.5		2		Whitish		M		Indigenous		2		0		0		1		0		0		F Livestock		Open		HLA		South		Wood		Full		Yes		Grazing		Both		T Well		Both		R Police		No						Pedigree

		31		Akkas		Shopkeeper		3		Tamatia		Pirgacha		Raiganj		Sirajganj		4.5		2		Blackish		M		Indigenous		2		0		0		1		0		0		F Livestock		Semi		HLA		East		Tin		Full		Yes		Both		Manger		T Well		Both		R Police		Yes		Di		DLS		Pedigree

		32		Sarwar		Farmer		2		Namadola		Pirganj		Raiganj		Sirajganj		1.8		1		Red		M		Cross		3		0		0		1		0		0		F Livestock		Semi		HLA		North		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		Yes		Di		DLS		Pedigree

		33		Bablu		Shopkeeper		3		Fotepur		Kollani		Raiganj		Sirajganj		4		2		Reddish		M		Indigenous		2		1		0		1		0		0		F Livestock		Intensive		HLA		South		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		No						Pedigree

		34		Sanjib		Business		1		Duptia		Shahipur		Raiganj		Sirajganj		4.5		2		White		F		RCC		0		4		1		0		2		0		F Livestock		Semi		HLA		East		Tin		Full		Yes		Both		Manger		T Well		Both		Balance		Yes		Di		DLS		Pedigree

		35		Hasan		Pullar		3		Dhakai		A. Goria		Raiganj		Sirajganj		3		2		Red		M		Indigenous		2		1		0		1		0		0		F Livestock		Semi		MLA		North		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		No						Pedigree

		36		Erfan		Farmer		2		Parbot		U. pur		Raiganj		Sirajganj		3.5		2		Brown		M		Indigenous		2		0		0		1		0		0		F Livestock		Open		HLA		East		Tin		Full		Yes		Both		Manger		T Well		Both		R Police		No						Pedigree

		37		Kolim		Farmer		2		Monikhola		A. Goria		Raiganj		Sirajganj		4		2		Red		M		Indigenous		2		0		0		1		0		0		Private		Semi		HLA		South		Tin		Full		Yes		Grazing		Manger		T Well		Group		R Police		No						Buy

		38		Nizam		Farmer		2		Kolahati		Mirganj		Raiganj		Sirajganj		5		2		Brown		M		Indigenous		3		0		0		1		0		0		F Livestock		Semi		HLA		North		Bamboo		Full		Yes		Both		Manger		T Well		Both		R Police		No						Pedigree

		39		Shaha		Farmer		2		Purpara		Ghurka		Raiganj		Sirajganj		1.8		1		Black		M		Cross		2		0		0		1		0		0		F Livestock		Semi		MLA		North		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		Yes		Di		DLS		Pedigree

		40		Jolil		Labour		3		Hatiapara		A. Pur		Raiganj		Sirajganj		3		2		White		M		Indigenous		3		1		0		2		0		0		F Livestock		Intensive		HLA		South		Tin		Full		Yes		Both		Manger		T Well		Both		R Police		No						Pedigree

		41		Ananta		Business		1		Dumpara		Datiapur		Raiganj		Sirajganj		3.5		2		Red		F		Indigenous		0		4		1		0		1		0		F Livestock		Semi		HLA		East		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		No						Pedigree

		42		Rotan		Fisherman		3		Kulatoli		Sadar		Raiganj		Sirajganj		4.5		2		Whitish		M		Indigenous		2		0		0		1		0		0		F Livestock		Semi		MLA		North		Wood		Full		Yes		Both		Both		T Well		Both		R Police		Yes		Di		DLS		Pedigree

		43		Sikandar		Farmer		2		kotbari		A. Goria		Raiganj		Sirajganj		4.5		2		Reddish		M		Indigenous		2		0		0		1		0		0		F Livestock		Semi		HLA		North		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		No						Pedigree

		44		Kader		Business		1		Fotepur		Sadar		Raiganj		Sirajganj		4		2		Black		F		RCC		0		4		0		0		1		0		F Livestock		Intensive		HLA		North		Tin		Full		Yes		Both		Manger		T Well		Both		R Police		No						Pedigree

		45		Kasem		Farmer		2		Kolabari		Kollani		Raiganj		Sirajganj		3.5		2		Brown		F		Indigenous		0		3		0		0		1		0		F Livestock		Semi		HLA		South		Bamboo		Full		Yes		Grazing		Manger		T Well		Both		Balance		Yes		Di		DLS		Buy

		46		Saluddin		Pullar		3		Deuti		Tampat		Raiganj		Sirajganj		4.5		2		White		M		Indigenous		2		0		0		1		0		0		F Livestock		Open		HLA		South		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		No						Pedigree

		47		Johir		Business		1		Jorindira		Tampat		Raiganj		Sirajganj		3		2		Brown		M		Cross		3		1		0		2		0		0		F Livestock		Semi		HLA		South		Tin		Full		Yes		Grazing		Manger		T Well		Group		R Police		No						Pedigree

		48		Mahfug		Pullar		3		Jolkar		Sadar		Raiganj		Sirajganj		4		2		Reddish		M		Indigenous		2		0		0		1		0		0		F Livestock		Intensive		HLA		North		Tin		Full		Yes		Both		Manger		T Well		Both		R Police		Yes		Di		DLS		Pedigree

		49		Sirajul		Shopkeeper		3		Dimla		Dimla		Raiganj		Sirajganj		3.5		2		Red		M		Indigenous		2		0		0		1		0		0		F Livestock		Semi		HLA		North		Tin		Full		Yes		Both		Both		T Well		Both		R Police		No						Pedigree

		50		Atikur		Business		1		Kaulaura		Tampat		Raiganj		Sirajganj		1.8		1		Tane		F		Indigenous		0		2		0		0		1		0		F Livestock		Intensive		MLA		West		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		No						Buy

		51		Kobir		Farmer		2		Kathpar		Dimla		Raiganj		Sirajganj		4		2		Reddish		M		Indigenous		4		1		0		2		0		0		F Livestock		Semi		HLA		North		Tin		Full		Yes		Both		Manger		T Well		Both		R Police		No						Pedigree

		52		Ali		Farmer		2		Dompur		Pirgachi		Raiganj		Sirajganj		3		2		Brownish		M		Cross		3		0		0		2		0		0		F Livestock		Semi		HLA		South		Tin		Full		Yes		Both		Manger		T Well		Both		R Police		No						Pedigree

		53		Mia		Farmer		2		Vullahat		A. Goria		Raiganj		Sirajganj		4.5		2		Whitish		M		Indigenous		2		0		0		1		0		0		F Livestock		Semi		HLA		South		Tin		Full		No		Grazing		Manger		T Well		Both		R Police		No						Pedigree

		54		Khobir		Business		1		Shalhat		Dangara		Raiganj		Sirajganj		4.5		2		Black		F		Indigenous		4		0		0		2		0		0		F Livestock		Intensive		HLA		North		Tin		Full		No		Grazing		Manger		T Well		Both		R Police		No						Pedigree

		55		Mintu		Business		1		Dangara		Dangara		Raiganj		Sirajganj		4.5		2		Brownish		M		RCC		3		0		0		2		0		0		F Livestock		Semi		HLA		North		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		No						Pedigree

		56		Milon		Farmer		2		Birpara		Ghurka		Raiganj		Sirajganj		4		2		Black		F		Indigenous		0		2		0		0		1		0		F Livestock		Semi		HLA		North		Tin		Full		Yes		Both		Manger		T Well		Both		R Police		No						Pedigree

		57		Atia		House Wife		3		H. Pangashi		Panshi		Raiganj		Sirajganj		3.5		2		Brown		M		Indigenous		2		1		0		1		0		0		F Livestock		Semi		MLA		North		Tin		Full		Yes		Both		Both		T Well		Both		Balance		No						Pedigree

		58		Khai		Farmer		2		B. Gashi		B. Nari		Raiganj		Sirajganj		4		2		Whitish		F		Indigenous		1		2		0		0		1		0		F Livestock		Semi		HLA		North		Bamboo		Full		Yes		Both		Manger		T Well		Group		R Police		Yes		Di		DLS		Buy

		59		Masud		Teacher		3		Aranda		Nalka		Raiganj		Sirajganj		3		2		Black		M		Indigenous		1		0		0		1		0		0		F Livestock		Intensive		HLA		South		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		No						Pedigree

		60		Jamal		Farmer		2		K.Baria		Nalka		Raiganj		Sirajganj		3.5		2		Reddish		M		RCC		2		1		0		1		0		0		F Livestock		Intensive		HLA		South		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		No						Pedigree

		61		Udai		Business		1		Dubil		Dubil		Raiganj		Sirajganj		3.5		2		Black		M		Indigenous		2		0		0		1		0		0		F Livestock		Semi		HLA		South		Tin		Full		Yes		Grazing		Manger		T Well		Both		R Police		Yes		Di		Private		Pedigree

		62		Mohanta		Business		1		Ghurka		Ghurka		Raiganj		Sirajganj		1.5		1		Whitish		M		Indigenous		3		0		0		1		0		0		F Livestock		Semi		HLA		North		Bamboo		Full		Yes		Grazing		Manger		T Well		Both		R Police		Yes		Di		DLS		Pedigree

		63		Kefat		Business		1		Rampur		Nalka		Raiganj		Sirajganj		4		2		Black		M		Pabna		1		0		0		1		0		0		F Livestock		Intensive		HLA		East		Tin		Full		Yes		Both		Manger		T Well		Both		R Police		Yes		Di		DLS		Pedigree

		64		Kutub		Farmer		2		C. Kona		C. Kona		Raiganj		Sirajganj		3.5		2		Whitish		F		Indigenous		2		2		1		0		1		0		F Livestock		Semi		HLA		West		Tin		Full		No		Grazing		Manger		T Well		Both		Balance		Yes		Di		DLS		Pedigree

		65		Saiful		Business		1		Menda		Menda		Raiganj		Sirajganj		4.5		2		Black		F		Pabna		0		1		1		0		1		0		F Livestock		Semi		HLA		East		Tin		Full		No		Grazing		Both		T Well		Both		R Police		Yes		Di		DLS		Pedigree

		66		Nazmul		Pullar		3		Potagia		Potagia		Raiganj		Sirajganj		2.5		1		Brown		M		Indigenous		1		0		0		1		0		0		F Livestock		Intensive		HLA		North		Bamboo		Full		Yes		Both		Manger		T Well		Group		R Police		No						Pedigree

		67		Shariful		Farmer		2		J. Pur		U. Pora		Raiganj		Sirajganj		3.5		2		Brownish		M		Indigenous		2		1		1		1		0		0		F Livestock		Semi		HLA		North		Tin		Full		Yes		Both		Manger		T Well		Both		R Police		Yes		Di		DLS		Pedigree

		68		Nobi		Fisherman		3		U. Goria		U. Goria		Raiganj		Sirajganj		3		2		Black		F		Pabna		2		1		1		0		1		0		F Livestock		Semi		HLA		South		Tin		Full		No		Grazing		Manger		T Well		Both		R Police		No						Buy

		69		Ranga		Business		1		Tegori		Trgori		Raiganj		Sirajganj		2.5		1		Black		F		Indigenous		1		0		0		0		1		0		F Livestock		Semi		HLA		East		Tin		Full		No		Grazing		Manger		T Well		Both		R Police		No						Pedigree

		70		Najmul		Farmer		2		Getpur		U. Pangasi		Raiganj		Sirajganj		3.5		2		Black		M		Indigenous		1		1		1		1		0		0		F Livestock		Semi		HLA		North		Tin		Full		Yes		Both		Manger		T Well		Both		R Police		Yes		Di		DLS		Pedigree
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				Yes		37				Affected surrounding farms		No		9				33

		Feeding system		Mixed		37						Yes		61				37

				Grazing		38				Feeding system		Mixed		30				37

		Water		Ponds		0						Grazing		40				38

				Tube well		37				Wate		Ponds		1				0

		Animal source		Buy		50						Tube well		69				37

				Pedigree		35				Animal source		Buy		8				50
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