Abstract

The study was undertaken on 50 goat rearing families having the history of 64 dead goats to investigate the possible causes of mortality of goats at Khulshi Thana in Chittagong district for a period of 25 days in July, 2013. Information was collected through a pre-set questionnaire from goat owners. It was observed that there was significant (p<0.05) variance goat mortality among different areas in khulshi Thana of Chittagong district, sexes of goat, type of feed used, feeding habit of goat and type of rearing system. The goat mortality was highest in female (29.69%) and lowest in male (21.87%). Among the regions the goat mortality was highest at Jhawtola region (45.31%) and lowest in Foy’s lake region (7.81%). Among the age goat mortality was highest in 0-12 month 34(53.12%) then 37-48 month 1(1.56%)  Among the diseases goat mortality was found highest in PPR (37.5%) and lowest in unknown cause (3.13%).  Moreover, goat mortality is comparatively high and measures should be taken to reduce the factors of mortality.
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CHAPTER I
INTRODUCTION

In Bangladesh, livestock is one of the most potential sub-sectors of agriculture which plays an indispensable role in improving human health and national economy of the country. Livestock is an integral part of farming system which has an important contribution to enhance the economy of Bangladesh. large ruminants (Cattle and Buffalo) and small ruminants (sheep and goat) constitute the major portion of livestock. The present population of livestock is 23.12 million cattle, 1.39 million Buffalo, 24.15 million goat and 3.07 million sheep (DLS, 2010-11). Mixed livestock production systems are predominant. There are considerable numbers of large animals (cattle and buffaloes); most of the farmers keep mainly small animals (sheep and goats) and poultry. On  average, small farmers with less than one  hectare of land own around two cattle and  two goats, and keep about ten chickens (FAO, 2005). People reared goats (90%) are Black Bengal goat (Amin et al., 2001).  Goats are reared for various uses such as meat, milk and skin. The goat meat has higher demand in the local as well as in the foreign market (Hasan et al., 2007).
Goats are graze on barren and road side land with grass and least homemade supplies such as rice gruel, vegetables, boiled rice, peels etc. Goats also feed on jackfruit leaves which often are available in most of the rearing areas. Goats also known were probably the first domesticated animals (Herre and Rohrs, 1973).  The contribution of goat to the well being of humanity be given due emphasis as it ranks 3rd in milk production and production of goat milk was 23.9% (BBS, 2010). In generating employment, income, capital storage and improving household nutrition goat have also important role (Devendra, 1992). On the other hand, high level of goat mortality represents a significant barrier to increase productivity in goats rearing and also reduce the efficiency of production in all types of goats production enterprise (Miah et al., 2003).
 Viral diseases (PPR, Goat pox, Contagious Ecthyma, Viral Pneumonia), Bacterial diseases (Enterotoxaemia, Mastitis, Tetanus, Brucellosis, Metritis etc), Mycotic diseases (Ring worm infection, footrot, scabies), Rickettial infections like conjunctivitis are common cause for goat mortality in rural area (Amalendu, 2003). Nutritional deficiency of kids cause low birth weight, slow growth rate and insufficient milk produced by does, were identified as the major constraints directly associated with higher kid mortally and this is responsible for reduction of the total productivity (Husain, 1993).
Limited works have been done for overall improvement of goats and prevention of the high mortality of goat and very little scientific works have been done for improvement of goat. Keeping these things in mind present experiment was designed to achieve the following objectives:

· To investigate causes of goat mortality in selected Thana of Chittagong. 
CHAPTER II
Review of Literature
Dohare et al. (2013) showed that the overall goat morbidity and mortality rate was 20.58% and 10.20% respectively Proportional mortality due to diarrhea was highest (35.71%) followed by pneumonia (28.57%) and miscellaneous causes (12.5%). Pattern of morbidity in male and female was almost similar. Age of goats was the most important factor and accounted for 39.29%, 28.57% and 32.14% mortality in 0-3 month, 6-9 month and above 9 months, respectively. The effect of season on goat mortality was significant (p<0.05).The incidence of mortality were 41.07%, 37.5% and 21.43% in winter, rainy and summer season respectively.

Tsegaye et al. (2013) showed that Pest des Petits Ruminants (PPR), Pasteurellosis and Anthrax were the first, second and third top devastating diseases causing high mortality and morbidity with an index of 0.42, 0.25 and 0.20, respectively. Disease, predators and abortion were the top three causes of goat death with indices of 0.45, 0.3 and 0.13, respectively. Pre-weaning mortality of male and female kids in last 12 months were 2.1 and 2.5, respectively in lowland areas; whereas in midland it was 0.6 for male and 1.5, for female and in highland the corresponding pre-weaning mortality was 0.3 and 0.4 for male and female, respectively. 
 M.A. Snyman, (2010) showed  that the average pre-weaning mortality rate of goat was 11.5% and ranged from 8.6% to 16.5% (of the 1734 kids born alive, 2018 kids died between birth and weaning). Mortality rate in male kids was higher than that recorded for female kids (11.9% vs. 11.1%). Of the 2018 deaths recorded, the probable cause for only 601 (29.8%) deaths was known. The most important problems were predators, small, unthrifty kids. 35.7% of pre-weaning mortalities was due to the udder problems. Birth weight and sex of the kid had a significant influence on pre-weaning mortality rate. Single-born kids had the lowest mortality rate (10%), followed by twin-born (13%) and triplet-born (22%) kids.

Ershaduzzaman et al. (2007) showed that adult goats (>1 yr of age) died mostly due to suspected enterotoxaemia in the dry season (October to March) when there were shortages of green grasses in the grazing lands, which were confirmed by Gram’s staining and ELISA tests, and female goats died significantly more than male. Growing goats (3-12 months of age) mortality was about 22%, died mostly due to diarrhoea and pneumonia and mortality was higher (nearly 40%) in hot and wet season (July to October). The overall kid (0-3 months of age) mortality within study period was about 29%, of which the major causes were infectious (63%) i.e., diarrhoea, pneumonia, ecthyma and enterotoxaemia. Excluding accidental causes (predators and mechanical) mortality was reduced to about 18%.Kid mortality was affected by birth weight which was just opposite to mortality. 
Donkin and Boyazoglu, (2004) in their study found that mean annual goat kid mortality of 29% was observed over a period of three years. No effect of breed, gender or of multiple births was apparent. Most goat kid deaths were a result of coccidiosis and pneumonia.
Chowdhury et al., (2002) observed that most of the adult mortality was due to enterotoxaemia and kid mortality due to infectious causes like diarrhoea and pneumonia. These higher mortality in semi-intensive rearing systems possibly due to increased stresses on animal, to which they responded by higher diseases incidence and mortality and they found 42.39% kids died due to pneumonia followed by diarrhoea (32.61%), ecthyma (20.65%) and bloat (4.34%).
Kagira and Kanyari, (2001) showed that Ninety-five (26 %) goats were diagnosed to have been killed by parasitic diseases out of 365 cases presented at the post mortem facility. Helminthosis was the most frequent cause of mortality (55 % of the total parasitic diseases). Twenty-six goats were killed by haemonchosis (27 % of all parasitic diseases). Heartwater was the second most important parasitic disease, accounting for about 20% of all parasitic diseases. 
Husain et al., (1995) showed that low birth weight, insufficient milk production of does just after kidding, lack of proper care and over all faulty husbandry practice s were responsible for higher kid mortality in prevailing production system. 
Hussain and  Zaid, (2010) showed that 12 (25%) died out of 48 kids after fetotomy in dystocia case of 40 goats  age  between (1-2.5) years in Al-Ishakey station to the north of Baghdad.
Bradley, (2014) Showed that  out  of the 25 male goats in the study, urethral obstruction was resolved in 80% of the goats, and the remaining 20% were euthanized due to unresolved urethral obstruction and the owners declining surgery.
Radostitsetal, (2007) showed that  In clinically affected animals morbidity rate varies from 10-50 percent and case mortality in lactic acidosis may reach to 90 percent in untreated cases whereas it may be 30-40 percent in treated cases.
CHAPTER III
MATERIALS AND METHODS

4.1. Selection of site
The study was conducted at Khulshi Thana in Chittagong district.
4.2. Duration of work
The study was carried out during the period of 7th July to 10th 31st July, 2014 and all collected cases were happened within last 25 days.
4.3. Sources of information
The study was conducted at Khulshi Thana in Chittagong district. For collecting information farmers were interviewed face to face by using a pre-set questionnaire. The questionnaire was developed in accordance with the objectives of the study. Requirements was sex of goat, Source of goat, Breed, Type of feed, Feeding habit, Type of rearing, Cause of mortality, Type of diseases, Age during death.
4.4. Methods of data collection
Firstly questionnaire was prepared containing some basic questions with a view to extract information regarding management and preventive measures undertaken to the objectives and emphasis was given main key word mortality like location of farm, source of farm, Breed, feeding, housing, types of diseases, Treatment, Vaccination and cause of death. Data were collected by interviewing the owner based on the questions included in questionnaire.
4.5. Category of causes
The causes of mortalities of goat were categorized into various cases by using the following clinical symptoms-
PPR
The causes were estimated as PPR from the clinical history of coughing, sneezing, tears on eye and followed by diarrhoea.
Dystocia
The history was death of does for prolonged parturition included as Dystocia.
Abortion: Immature fetal death is categorized as abortion.
Coccidiosis
The causes were estimated as coccidiosis from the clinical history of bloody diarrhea with mucus.
Poisoning
The cause of poisoning was determined from the history of feeding of excess CHO and accidental consumption of urea.
Predator
The cases were included under predator in which history was dog bite.

Accident 
Car crash, motor bike injury, Fallen from hill were the history of accident.
Unknown causes
Animals which were found as dead and there was no known mortality history were included in this group.
Urolithiasis
The causes were determined from the history of pain at the time of urination, dribbling, anuria, distention of abdomen.
4.6. Statistical analysis
After collection of data, the collected data were edited to summarize them meaningfully and were processed by using Microsoft excel 2007. The data were imported to STATA.11 statistical software for analysis. Chi2 test was done to compare each variable. The results were compared at 5% level of significance.

CHAPTER IV

Results and discussion
5.1. Mortality of goat with different risk factors
The current study reveals the mortality of goat with different risk factors such as-

Area
From the current study goat mortality was highest at Jhawtola region 29 (45.31%) in Khulshi thana of Chittagong district and lowest mortality in Foy’s lake region 5 (7.81%). The variation of mortality in different region was statistically significant (P<0.05).
Sex
From the study goat mortality was highest in female 19(29.69%) and lowest mortality in male 14(21.87%) in khulshi thana of Chittagong district. The variation of mortality in different Sex was statistically significant (P<0.05). Sarker, S., Islam, M.H., (2011) & Rahman et al. (2004) showed that Male are more prone to PPR than female (28.52% male, 13.04% female) which is not consistent the result.
Source

It is observed that goat mortality was highest in Own farm 41(64.06%) then Purchase 23(35.94%) at khulshi Thana in Chittagong district. The variation of mortality in different Source was statistically not significant (P>0.05).
Breed
 It is observed that goat mortality was highest in Crossbred 31(48.44%) then Black Bengal 13(20.31%) at khulshi Thana in Chittagong district. The variation of mortality in different Breed was statistically not significant (P>0.05). Kashem et al. (2011) showed that overall mortality of Black Bengal was 17.26% which is consistent with the result. Islam et al. (2001) & Das et al. (2007) showed that mortality in Black Bengal Goats were 54.83% in Bangladesh which is not consistent with the result.
Type of feed
From the current study goat mortality was highest at mixed feeding system 50(78.13%) in khulshi Thana of Chittagong district and lowest mortality in Concentrate feeding 1(1.56%). The variation of mortality in different type of feed was statistically significant (P<0.05).
Feeding Habit 
From the current study goat mortality was highest at Free grazing 51(79.69%) in khulshi Thana of Chittagong district and lowest mortality both in Stall feeding 2(3.12%) and Confined 2(34.38%).The variation of mortality in different feeding Habit was statistically significant (P<0.05). Kashem et al. (2011) showed that mortality rates in moderate poor(6.55%) was somewhat lower than that of ultra poor households (10.71%) because of better management and feeding practices in the former.
Table1: Mortality of goat with different risk factors

	Variable


	Category

	Mortality
	P-value

	Area 
	Jalalabad
	22 (34.37%)
	0.043

	
	Jhawtola
	29 (45.31%)
	

	
	Akbarshah
	8(12.5%)
	

	
	Foy’s lake
	5(7.81%)
	

	Sex
	Male
	14(21.87%)
	0.001

	
	Female 
	19(29.69%)
	

	Source 
	Own
	41(64.06%)
	0.216

	
	Purchase
	23(35.94%)
	

	Breed 
	Black Bengal
	13(20.31%)
	0.576

	
	Jamunapari
	20(31.25%)
	

	
	Crossbred
	31(48.44%)
	

	Type of feed
	Roughage
	2(32.81%)
	0.002

	
	Concentrate
	1(1.56%)
	

	
	Both 
	50(78.13%)
	

	Feeding habit 
	Stall feeding
	2(3.12%)
	0.000

	
	Free grazing
	51(79.69%)
	

	Types of rearing 
	Confined
	2(34.38%)
	0.000

	
	Free range
	5(3.13%)
	

	
	Tethering
	51(79.69%)
	

	Age during death
	0-12 month
	34(53.12%)
	0.098

	
	13-24
	18(28.13%)
	

	
	25-36
	11(17.18%)
	

	
	37-48
	1(1.56%)
	


Types of rearing
From the study goat mortality was highest in Tethering 51(79.69%) and lowest mortality in Free range 5(3.13%) in khulshi Thana of Chittagong district. The variation of mortality in different types of rearing was statistically significant (P<0.05). Kashem et al. (2011) showed that mortality rates are higher in poor households (10.71%) condition than moderately household condition (6.55%).
Age during death
It is observed that goat mortality was highest in 0-12 month 34(53.12%) then 37-48 month 1(1.56%) at khulshi Thana in Chittagong district. The variation of mortality in different age was statistically not significant (P>0.05). The overall kid (0-3 months of age) mortality within study period was about 29% by Ershaduzzaman et al. (2007). Age of goats was the most important factor and accounted for 39.29%, 28.57% and 32.14% mortality in 0-3 month, 6-9 month and above 9 months, respectively was observed by Dohare et al. (2013).
5.2. Mortality percentage due to different causes 

In the present study the causes were categorized into varies causes according to clinical history and the mortality percentage of different causes were shown in table 2.
Table 2: Mortality percentage due to different causes

	Causes
	Mortality (%)

	PPR
	24(37.5%)

	Abortion
	 6(9.38%)

	Coccidiosis
	5(7.81%)

	Poisoning
	8(12.50%)

	Predator
	8(12.50%)

	Accident
	3(4.69%)

	Unknown cause   
	2(3.13%)

	Urolithiasis
	4(6.25%)

	Dystocia
	4(6.25%)


The goat mortality due to PPR was found highest percentage 24(37.5%) in khulshi thana of Chittagong district and the lowest percentage due to unknown causes 2(3.13%) as described in table 2. Hussain and Zaid (2010) showed that mortality in goat due to dystocia (25%). Kashem et al. (2011) showed that Predator invasion was the cause for kid mortality (23.08%). Rahman et al. (2011) showed that mortality in goat due to PPR (13.5%). Bradley, V., (2014) Showed that mortality in goat due to urolithiasis (20%). 
5.3. Causes of mortality in different variable Area
The present study suggests that at Jalalabad the highest percentage of mortality was PPR (22.73%) and lowest was for accident and unknown cause (0%). At Jhawtola the highest percentage of mortality was PPR (41.38%) and lowest was for Dystocia (0%). At Akbar shah the highest percentage of mortality was PPR (62.50%) and other cause was only Predator (12.50%). In Foy’s lake mortality causes of PPR (40%) and Accident (40%) both are equal.
Source

For own farm the present study shows that highest percentage of mortality was PPR (41.46%) and lowest was for Coccidiosis (2.44%) and Accident (2.44%) and for purchased goat and the percentage of mortality was PPR (30.43%) and lowest was for unknown cause (0%).
Breed

For Black Bengal goat highest percentage of mortality was PPR (30.70%) and the lowest was for Urolithiasis (0%), Sudden death (0%) & Accident (0%). In case of Jamunapari goat highest percentage of mortality was PPR (55%) and the lowest was for Urolithiasis (0%), Sudden death (0%). Highest percentage of mortality was PPR (29.03%) and the lowest was for Dystocia (6.45%), unknown cause (6.45%), Accident (6.45%), Poisoning (6.45%) & Abortion (6.45%) for crossbred.
Table 3: causes of mortality in different variable

	Variable
	Category
	                                          Causes of mortality %
	P –Value

	
	
	PPR
	Abortion
	Coccidiosis
	Poisoning
	Predator
	Accident
	unknown causes
	Urolithiasis
	Dystocia
	

	Area 
	Jalalabad
	22.73
	18.18
	9.09
	18.18
	18.18
	0
	0
	9.09
	4.55
	0.043

	
	Jhawtola
	41.38
	6.9
	10.34
	13.79
	10.34
	3.45
	6.90
	6.90
	0
	

	
	Akbar shah
	62.50
	0
	0
	0
	12.50
	0
	0
	0
	25
	

	
	Foy’s lake
	40
	0
	0
	0
	0
	40
	0
	0
	20
	

	Sex
	Male
	35.71
	0
	0
	21.43
	14.29
	0
	0
	28.57
	0
	0.001

	
	Female 
	31.58
	0
	15.79
	15.79
	10.53
	5.26
	0
	0
	21.05
	

	Source 
	Own
	41.46
	4.88
	2.44
	14.63
	14.63
	2.44
	4.88
	7.32
	7.32
	0.216

	
	Purchased
	30.43
	17.39
	17.39
	8.70
	8.70
	8.70
	0
	4.35
	4.35
	

	Breed 
	Black Bengal
	30.70
	15.38
	7.69
	23.08
	15.38
	0
	0
	0
	7.69
	0.576

	
	Jamunapari
	55.00
	10.00
	5.00
	15.00
	5.00
	5.00
	0
	0
	5.00
	

	
	Crossbred
	29.03
	6.45
	9.68
	6.45
	16.13
	6.45
	6.45
	12.90
	6.45
	

	Type of feed
	Roughage
	50
	0
	50
	0
	0
	0
	0
	0
	0
	0.002

	
	Concentrate
	0
	0
	0
	100
	0
	0
	0
	0
	0
	

	
	Both 
	36
	0
	8
	14
	16
	6
	4
	8
	8
	

	Feeding

 habit 
	Stall feeding
	0
	0
	0
	0
	0
	0
	0
	50
	50
	0.000

	
	Free grazing
	37.25
	0
	9.8
	15.69
	15.69
	5.88
	3.92
	5.88
	5.88
	

	Types of rearing 
	Confined
	0
	0
	0
	0
	0
	0
	0
	50
	50
	0.000

	
	Free range
	80
	0
	0
	20
	0
	0
	0
	0
	0
	

	
	Tethering
	39.22
	0
	9.80
	13.73
	15.69
	5.88
	3.92
	5.88
	5.88
	

	Age during death
	0-12 mth
	41.18
	17.65
	5.88
	8.82
	11.76
	5.88
	5.88
	2.94
	0
	0.098

	
	13-24
	38.89
	0
	5.56
	22.22
	16.67
	5.56
	0
	5.56
	5.56
	

	
	25-36
	27.27
	0
	18.18
	0
	9.09
	0
	0
	18.18
	27.27
	

	
	37-48


	0
	0
	0
	100
	0
	0
	0
	0
	0
	


Sex 

For the male the present study suggests that highest percentage of mortality was PPR (35.71%) and other cause was urolithiasis (28.57%), poisoning (21.43%) & Predator (12.50%) and in case of female the present study suggests that highest percentage of mortality was PPR (31.58%) and  other causes was Coccidiosis (15.79%), Poisoning (15.79%), Predator (10.53%), Accident (5.26%) & Dystocia (21.05%).
Type of feed
At the time of roughage feeding mortality percentage were PPR (50%) & Coccidiosis (50%). For concentrate feeding mortality percentage was poisoning (100%). In case of concentrate and roughage feeding highest mortality found in PPR (36%) and no cases was found on abortion.
Feeding Habit
For Stall feeding the mortality percentage was Dystocia (50%) & Urolithiasis (50%). In case of free grazing highest percentage of mortality was PPR (37.20%) and the lowest was for Abortion (0%).
Types of rearing
For Confined rearing the similar mortality percentage was found in Dystocia (50%) & Urolithiasis (50%). The highest mortality percentage was PPR (80%) and other mortality percentage was Poisoning (20%) for free range rearing. In case of Tethering the highest mortality percentage was PPR (39.22%) and lowest was abortion (0%).
Age
For 0-12 months the highest mortality percentage was PPR (41.18%) and lowest was dystocia (0%). When the ages were 13-24 months the highest mortality percentage was PPR (41.18%) and zero percentage for abortion and unknown cause. During 25-36 months the highest mortality percentage was PPR (27.27%) and zero percentage for Abortion, Poisoning, unknown cause and Accident. At the time of 37- 48 months the mortality percentage was for only Poisoning (100%).

CHAPTER V
CONCLUSION

The high goat mortality was the most significant syndrome affecting the goats. The main losses occurred in the first three months of life. The main reason was PPR (Presumably resulting from overcrowding and poor hygiene) and associated with poisoning and predator. In adult animal PPR increased mortality rate under village condition. In conclusion, it could be said that overall mortally in goat is much rural condition. By doing better management, feeding and housing for goats, goat is to become a profitable venture in Bangladesh.
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