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ABSTRACT

 The study was conducted to compare the productive and reproductive performances of Black Bengal and Jamnapari goat in semi-intensive system in Bangladesh. Average birth weight of kids of Black Bengal and Jamnapari was 956.13±19.72 gms and 1776.56±75.13 gms, respectively. In case of single litter the birth weight of Black Bengal and Jamnapari kids was 962.5±130.14 and 1773.33±388.62 gms, where as in twin it was 967.17±139.68 and 1816.67±486.11 gms and in case of triplet it was 929.55±90.7 and 1500 gms, respectively. A negative correlation was found between the litter size and the birth weight of kids. It was observed that in case of does the average body weight was 14.65±2.84 kg and 30.4±9.08 kg in case of Black Bengal and Jamnapari goat respectively. In case of Black Bengal and Jamnapari goat the service per conception was 1.45±0.5 and 1.34±0.48, respectively. The average gestation period was 147.9±1.6 and 150.88±4.7 days, post partum heat period was 36±7.9 and 63.25±24.32 days, kidding interval was 186.15±7.9 and 199.22±13.61 days, age at puberty was 197.35±13.59 and 328.44±61.65 days for Black Bengal and Jamnapari goat, respectively. The results indicated that the productive and reproductive performances were better in Black Bengal goat than the Jamnapari goat, under semi-intensive condition.
Key words: Performance, Black Bengal goat, Jamnapari goat, semi-intensive.
CHAPTER-I

INTRODUCTION
Livestock sub-sector plays an important role to GDP which is approximately 5.8 %( DLS, 2007). Goat constitutes an important livestock resource in Bangladesh. Archaeological evidence indicates that the goat was one of the first animals to be domesticated by humans around 10,000 years ago at the dawn of the Neolithic period in the Fertile Crescent (Pringle, 1998; Porter, 1996). Like other domestic goat breeds in South Asia, Bengal goat believed to be derived from wild bezoar of Pasang (Capra aegagrus) with infiltrated blood from markhor (Capra falconeri)( Rahman et al., 2006).
There are about 300 breeds and varieties of goats domesticated in this subcontinent. In Bangladesh, it constitutes about 7% of the total asiatic goat population which accounted for 20.75 millions heads (DLS, 2007).
 Goats are preferred as livestock for rearing especially in small holding farming system due to its unique ability to adapt and maintain themselves in harsh environment. The goat ranks second position in terms of meat and skin production, representing about 38 and 28 percent, respectively, of the total livestock in Bangladesh (FAO, 2003). Goats gives more production per unit of investment, small sized, have younger slaughter age and well established market. (Prasad, 2004).
 Bangladesh has only one goat breed known as the Black Bengal goat. Black Bengal goats are dwarf goat and are famous for its adaptability, fertility, prolificacy, delicacy and superior of meat and skin quality (Islam, 2001). It is found almost all parts of the country. Black Bengal goats  graze on barren and road-side land with grass and least home made supplies such as rice gruel, various tree leaves such as jackfruit leaves, mango leaves etc. But in case of Jamnapari  goat most of farmers fed wheat bran, motor bran, gram chuni, banana residues in addition to the mentioned above.
The Jamnapari is the best dairy goat in India (Rout, 1999). They are the tallest breed and commonly known as the Pari (Angel) in its area of origin - Uttar Pradesh - because of its majestic appearance. The number of this breed in Bangladesh is not known, but most are found in Chuadanga, Meherpur, Kushtia, Jhenidah, Pabna, and Jessore districts (Faruque and Khandoker, 2007). It is one of more renowned dual purpose breeds for its milk as well as meat production. It is also prolific, twin and triplet births being common (Khan and Singh, 1989). It is well known for superior meat quality in Western Utter Pradesh in India (Mittal and Pandey, 1978). It has proven to be most suitable to tropical climates and has consequently been used widely for upgrading indigenous stock for meat and milk in various countries (Devendra and Burns, 1983). Introduction of breeds having proven ability to thrive in our agro-ecology climate be used to upgrade local breed for increasing overall productivity.

This study was undertaken to investigate the following objectives:

1. To compare the productive and reproductive performance of Black Bengal and Jamnapari goats.

2. To find out the suitability of the breed for semi-intensive farming system of our country. 

CHAPTER-II
REVIEW OF LITERATURE
Birth Weight:                            

Hassan et al. (2007) observed that the birth weight of  Black Bengal goats and Crossbred goats were 1.5 kg and 2.0 kg respectively under traditional farming. Hassan et al. (2010) reported that the mean body weight at birth was 1.6kg in case of Black Bengal goat.

Rout et al. (1999) reported that female Jamnapari weighed about 3.7 kg at birth, 18.6 kg at six months, and 39.7 kg at 12 months.
                                                     [image: image1.jpg]Beo » o |
xS
-y [ - z
. o R
=
=
. :





             Picture: Measuring of weight of kid
 Age at puberty
Huq et al. (1988) observed that the age at puberty of Black Bengal goats was  240 to 270 days and average weight at puberty 15 to 18 kg in male and 10 to 12 kg in female. The age at puberty differed between sexes and averaged 222.35 days for male and 269 days for females.
 Faruque (1999) reported that the age at puberty was 302, 251 and 250 days in Jamnapari x Black Bengal, Selected bred Black Bengal and Random bred Black Bengal goats, respectively under farm condition. The average age at first sign of heat of crossbred and Black Bengal goats were 222.5± 5.5 and 196.5± 7.5 days, respectively (Hassan et al., 2007). 
[image: image10.emf]Figure 2: Effect of birth type on birth weight of Black Bengal and Jamnapari 

goats under semi-intensive condition

965.14

983.89

893.13

1772.27

1791.02

1700.26

y = -36.005x + 1019.4

R

2

 = 0.5647

y = -36.005x + 1826.5

R

2

 = 0.5647

0

400

800

1200

1600

2000

Single Twin Triplet

Birth type

Birth weight (gm)

Black Bengal

Jamnapari

Linear (Black Bengal)

Linear (Jamnapari)

[image: image2.jpg]



          Picture:  Feeding of Jamnapari goat
Services per Conception
Faruque (1999) found the number of service per conception for Jamnapari x Black Bengal, Selected bred Black Bengal and Random bred Black Bengal were 1.18, 1.18, and 1.24 respectively under farm condition. Chowdhury et al., (2002) found the number of service per conception for Black Bengal goat under semi-intensive management system was 1.45. Koratkar et al. (1998) found that the number of services per conception to be 1.23 in Black Bengal does. Hassan et al. (2010) also observed the number of services per pregnancy was 1.3 in case of Black Bengal goat.
Gestation Length
The period from conception to intrauterine and fetus growth and development is termed as pregnancy or gestation period and is concerned primarily with the nutrition of mother. It is calculated from the days of fertilization to successful birth.
Sinha and Sahni (1982) found that the gestation length of Jamnapari and Black Bengal was 149.5 and 144.9 days respectively.
Hassan et al. (2010) mentioned that the range gestation period of Jamnapari was narrow, varying from 141 to 164 days with an average of 152.8 ± 17.5 days.
Faruque (1999) found the gestation period of Jamnapari x Black Bengal, selected bred Black Bengal and Random bred Black Bengal goats were 142,143,143 days respectively under farm condition. Khan et al. (1982) analyzed data on 107 gestation length of Jamnapari goats and found the mean value was 147.9 days.
Singh and Singh (1983) reported gestation length in Black Bengal (BB), BB x Jamnapari and BB x Beetal for single birth was 142.6,143.1 and 142.4 days and twin birth 140.9,141.0 and 139.3 days.
Verma et al. (1991) found that the average gestation length of Black Bengal does was reported to be 144.50 days, and that of Jamnapari x Black Bengal 144.80 days, respectively.
Panigrahi and Mohapatra (1997) reported that the gestation length of Black Bengal and crossbred goats was 148 days.
Gestation length of Jamunapari, Beetal, Barbari and Black Bengal goat was 145.9, 145.3, 144.8 and 144.3days, respectively (Gangwar and yadav, 1987).
Litter Size
Faruque (1999) found the litter size of Jamnapari x Black Bengal and Random bred Black Bengal were 1.15, 1.29, 1.11 respectively. Verma et al. (1991) reported that the average litter size of Black Bengal goats was 1.10 and that of Jamnapari x Black Bengal crosses 1.50 respectively. They observed that litter size was influenced singnificantly by the breed. Ghosh et al. (1994) reported the average litter size of 1.82 and the number of kids per year was 2.5 in Black Bengal goats.
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    PIC:  Litter size of Black Bengal and Jamnapari goat
 Alam (1992) reported that the litter size of Black Bengal goat under village condition was 2. Wilson (1989) reported that the management affects the litter size. He observed the little size of goats under research station and traditional management conditions were ranged from 1.16 to 1.57 respectively. The season was also shown to affect litter size. Goats mated in summer have significantly large litters than those mated in winter (2.03 Vs.1.41) (Correa et al., 1994).
Age at First kidding
Hassan et al. (2007) found that the average age at first kidding was 360±10 and     411.5±15.5 days in case of Black Bengal and crossbred goats respectively.
Faruque (1999) reported that the age at first kidding was 432,397 and 411 days in  Jamnapari x Black Bengal, Selected bred Black Bengal and Random bred Black   Bengal respectively under farm condition.
Kumar et al. (1980) reported that the age at first kidding was significantly                   affected by year and season as they found goats kidding in March- June     being significantly younger at first kidding than those kidding in July- February in Uttar Pradesh.
Kidding Interval
Faruque (1999) reported that the kidding interval of Jamnapari x Black Bengal, Selected bred Black Bengal and Random bred Black Bengal were 243, 276, 347 days, respectively. Raja and Mukundan (1975) reported 284.7 and 299.3 days for the Malabar and Jamnapari x Malabar respectively and was not significantly affected by season. Lima et al. (1990) reported that having single and twin birth, kidding interval averaged 274.18 and 305.08 days respectively. Hassan et al. (2008) reported that the average kidding interval in Black Bengal and Crossbred goats were 179±20 and 270±22 days respectively.
Post –Partum Heat period
Hassan et al. (2007) reported that average post partum heat period of Black Bengal and crossbred goats were 38.75±10.5 and 121.75±15 days respectively.
Faruque (1999) reported that the post-partum heat period were 104.4,123 and 198 days in Jamnapari x Black Bengal, selected bred Black Bengal and random bred Black Bengal respectively under farm condition. Singh et al. (1987) observed the post – partum heat period 105.8 days in Black Bengal goats.
Chapter-III
MATERIALS AND METHOD

The study was conducted at the selected areas of Cox’s Bazar and Chittagong district of  Bangladesh using a questionnaire, developed mainly for collection of informations on productive and reproductive traits,i.e. birth weight, mature weight, type of birth, parity, service per conception, gestation period, post partum heat period, kidding interval, age at puberty etc. The informations related to my study were collected with direct contact of farmers.
Study area and Duration:
The study was started from 26 June, 2010 and finished on 5th January, 2011.The study was conducted in 3 different Upazillas of Cox’s Bazar district and 2 Upazillas of Chittagong district. The data were collected from 40 and 32 smallholder farms of Black Bengal and Jamnapari, respectively of those areas.
Animal and data used
In this experiment the information of the reproductive performance of 40 does of Black Bengal and 32 does of Jamnapari were collected from different location of the study area. Care and caution were taken to draw accurate and reliable data.
The main considerations in selecting the study areas were as follows:
1. Availability of Black Bengal and Jamnapari goats in the study areas. 

2. High co-operation from the farm owners.

3. Good communication facilities.
 Traits analyzed
The following traits were used to measure the reproductive and reproductive performances of Black Bengal and Jamnapari goats.
 Birth weight of kids: Kids were weighed within 1-24 hours of birth by weighing balance.
Age of does:   It was estimated by asking of owners and in some cases by dentition.
Mature weight of does:  It was measured by weighing balance.
Type of birth / Litter size: It was calculated as the number of kids born per parturition per doe.
 Parity:  It was calculated as how many times a doe gives kid.
 Number of services per conception: It was calculated by the number of times mating was required for successful conception of does.
 Gestation period: It was measured as the time in days required from last mating (conception) with buck till parturition.
 Post-partum heat period: It was estimated as the number of days from kidding to the first subsequent service (mating) of a doe.
 Kidding interval: The date of one kidding to the date of next kidding constitutes the kidding interval.
 Age at puberty: It was estimated as the age in days when does exhibited the sign of first   heat. By observing wagging tail, swelling and watery discharge from the vulva, jumping tendency to other and bleating.
Statistical Analysis

        Raw data were tabulated in Microsoft Excel and analyzed by One–Way ANOVA of compare means procedure of SPSS 11.5. Least Significant Difference (LSD) test was performed to know the significance difference. To make the graph Microsoft Excel was used.
CHAPTER- IV

RESULTS   AND   DISCUSSION:

The aim of the study was to compare the Black Bengal and Jamnapari goat in relation to their different productive and reproductive traits such as birth weight of kids, mature body weight of does, type of birth, parity, service per conception, gestation period, post partum heat period, kidding interval, age at puberty etc
Table-1: Variations among various reproductive traits between Black Bengal and Jamnapari goat

	Parameters
	Black Bengal goat(Mean±SE)
	Jamnapari goat(Mean±SE)
	F value
	Level of significance

	Birth  weight(gms)
	956.13±19.726
	1776.56±75.134
	134.95
	NS

	Mature weight(kg)
	14.65±.4505
	30.4063±1.60635
	107.41
	NS

	Type of birth
	2.13±0.102
	1.59±0.109
	12.50
	P<0.05

	Service per conception
	1.45±0.080
	1.34±0.085
	0.82
	P<0.05

	Gestation period(days)
	147.90±0.255
	150.88±0.846
	13.58
	NS

	Post partum heat period(days)
	36.0±1.254
	63.25±4.3
	44.43
	NS

	Kidding interval(days)
	186.15±1.258
	199.22±2.407
	25.87
	NS

	Age at puberty(days)
	197.35±2.15
	328.44±10.898
	171.03
	NS


Productive characteristics
Birth weight:

At present study the average birth weight was 956.13±19.72 and 1776.56±75.13 gms respectively in case of Black Bengal and Jamnapari goat (Table-1). Parity affects the birth weight of kids which has been shown in figure-1. From this study it was also observed that the birth weight in case of single and twins was more than triplet. (Figure-2). In the present study it was observed that birth weight increases in later parity than the first parity.
Hassan et al. (2007) reported  that the average birth weight of Black Bengal goat and Crossbred goat were 1.60±.50  and 1.90±.75 kg respectively and differences were statistically significant (P<0.05), which is larger than the present study which may be due to management, feeding and nutritional condition of the goats.

Hassan et al. (2010) found the mean body weight of Jamnapari kid was 1.6kg at birth which is similar to present study. Singh et al. (1991) mentioned that the single born kid weighed 18.7% more than twins at birth. Rout et al. (1999) reported that female Jamnapari weighed about 3.7 kg at birth.
Body weight of does:

In present study the average mature body weight of Black Bengal and Jamnapari goat was 14.65±.45 and 30.40±1.60 kg respectively(Table-1).
Benerjee, ( 2004) observed that the average body weight of adult Black Bengal does was 14 to 20 kg, which was similar to present study.
 Reproductive traits
Litter size/Birth type:
The average litter size was 2.13±0.102 and1.59±0.109 in case of Black Bengal and Jamnapari goat respectively. In the present study kidding produced single, twins and triplets in 46.8, 46.8 and 6.25% of cases, respectively in Jamnapari goat.
In case of single twin the birth weight was higher than the single and triplet which is shown in figure-2.Under farming conditions, Rout et al. (1999) mentioned that in Jamnapari goats 56.2, 43.1and 0.7% of litters were single, twin and triplets, respectively. In the present findings, Jamnapari does kid less single, more twins and triplets. The average litter size of Black Bengal goat was 2.13 in both the systems but was higher than that of 1.5 (Chowdhury et al., 2002) and lower than 2.2 (Moulick et al., 1966) in intensive and semi-intensive systems, respectively.

Age at puberty:
The age at puberty of Black Bengal was 197.35±2.15 days in the present study (Table- 1), where Huq et al. (1988) and Faruque (1999) recorded 269 and 250 days respectively, which was higher than present study. Chowdhury et al. (2002) observed that season and feeding level of were affected of age at first heat.
In case of Jamnapari, the age at puberty was 328.44±10.89 days in the present study, where Hassan et al. (2010) found 354.7±17.1 days, which is slightly higher than present study. 
The variation of results which occur may be due to genetic cause. Chowdhury et al. (2002) observed that season and feeding level of were affected of age at first heat but rearing system did not affect the age of puberty. Besides genetical influence, feeding and management are important in respect of age of puberty. The management includes feeding, breeding, housing and disease control which affect the age at puberty.
Gestation period:
The average gestation period of Black Bengal goat was 147.90±0.25 days in present study (Table- 1). This result is similar to the observation of Sinha and Sahni (1982) and Faruque (1999) which was 144.9and 143 days respectively. In present study the gestation periods were different at different parities such as 146.73±0.81, 148.46±0.79, 148.29±0.85 and 148.46±1.21 days at first, second, third and fourth parity respectively in case of Black Bengal goat (Table-2). Faruque et al. (2010) reported that gestation length was 143.0 ± 1.71 and 142.8±1.4 days in intensive and semi-intensive system respectively for Black Bengal goat, which is slightly lower than present study.
Table 2: Effect of parity on different reproductive traits in Black Bengal and Jamnapari goats under semi-intensive condition.
	Traits
	Parity
	Black Bengal
	Jamnapari
	Level of significance

	Gestation period (days)
	1
	146.73±0.81
	149.69±0.87
	NS

	
	2
	148.46±0.79
	151.42±0.9
	

	
	3
	148.29±0.85
	151.25±0.81
	

	
	4
	148.46±1.21
	151.42±1.18
	

	Post partum heat period (days)
	1
	41.61b ±4.15
	69.17b ±4.44
	P<0.05

	
	2
	34.03a ±4.04
	61.59a ±4.82
	

	
	3
	33.78a ±4.31
	61.34a ±4.12
	

	
	4
	31.57a ±6.17
	59.13a ±6.01
	

	Kidding interval (days)
	1
	185.61±2.67
	198.52±2.85
	NS

	
	2
	185.97±2.60
	198.88±3.10
	

	
	3
	186.50±2.77
	199.41±2.65
	

	
	4
	187.49±3.97
	200.40±3.87
	


For Jamnapari, the average gestation length was 146.24 days in the present study. This results is similar to the observation of Sinha and Sahni (1982), Khan et al.(1982)and Gangwar and Yadav (1987) recorded 149.5, 147.9and 145.9 days respectively. In present study the gestation period varied due to parity and which were 149.69±0.87, 151.42±0.9, 151.25±0.81 and 151.42±1.18 days at first, second, third and fourth parity respectively (Table-2). 

From the above discussion it is observed that Jamnapari is longer gestation period than Black Bengal, which was supported by Verma et al. (1991).

Post partum heat period:
The effect of birth type in post partum heat period of Black Bengal and Jamnapari goat was shown in table-3. In case of Black Bengal, the average post partum heat period found to be 36.0±1.254 days in the present study which is significant(P<0.05). Faruque et al. (2010) found 33.1±5.4 days in semi-intensive system which is similar to present study. Islam et al (2009) found the post partum heat period 77.00±4.04 days in BB in semi-intensive system.
Table 3: Effect of birth type on different reproductive traits in Black Bengal and Jamnapari goats under semi-intensive condition.

	Traits
	Birth type
	Black Bengal
	Jamnapari
	Level of significance

	Gestation period (days)
	Single
	146.84±0.97
	150.26±0.78
	NS

	
	Twin
	147.93±0.65
	151.36±0.76
	

	
	Triplet
	148.39±0.95
	151.81±1.20
	

	Post partum heat period (days)
	Single
	39.13a ±4.95
	64.74 b ±3.99
	P<0.05

	
	Twin
	     36.81b±3.32
	62.42b ±3.90
	

	
	Triplet
	32.59c ±4.86
	58.21a ±6.12
	

	Kidding interval (days)
	Single
	182.43±3.09
	197.02±2.49
	NS

	
	Twin
	186.42±2.07
	201.01±2.43
	

	
	Triplet
	187.60±3.03
	202.19±3.82
	


The average post partum heat period for Jamnapari goat was 63.25±4.3 days in the present study where Hassan et al. (2010) found 50.9 ± 18.3 days which is about 12 days     lower than the present study.
 From the above discussion it is observed that the post partum heat period of Jamnapari is  higher than Black Bengal.
Kidding interval:
For Black Bengal goat, the kidding interval was 186.15±1.25 days in the present study where Faruque et al. (2010) 181.23±4.55 days, which are slightly lower than present study. For Jamnapari, the kidding interval was 199.22±2.40 days shows by the present study where Faruque (1999), and Raja and Mukundan (1975) recorded 243 and 299.3 days respectively.

From the above discussion it is observed that the kidding interval of Jamnapari is higher than Black Bengal. It might be due to the improper record keeping by the farmers. 

Rout et al. (1999) reported kidding interval was 229.3 ± 26.7 days, which is higher to the present findings. The kidding intervals were different at different parities in case of both Black Bengal and Jamnapari which was shown in table-3. Kidding interval increases in case of both type of goat in later parities than the first one. Due to long lactation, the kidding interval (210.6 ±29.4 days) was longer than in Black Bengal goats (179 ± 20 days) as reported by Hassan et al. (2007).
Service per conception:
In case of Black Bengal, the service per conception was 1.45±0.080 in the present study. This result is slightly larger to the observation of Faruque (1999) and Korathar et al. (1998) who recorded 1.24 and 1.23 respectively.
 For Jamnapari, the service per conception was 1.34±0.085 at present study. Hassan et al (2007) found the number of service per pregnancy was 1.3±0.6, which is similar to present study. This result is near about to the observation of Khan (1979) who recorded 1.6.

 Difference of number of services per conception between the groups of does may be due to lack of proper detection of heat and methods of mating or insemination to the does.

CONCLUSION
Most of the productive and reproductive performances of Black Bengal goats ranked higher than Jamnapari goat in semi-intensive system. So it can be said that considering   the socio-economic and climatic condition of Bangladesh, rearing of Black Bengal goat in semi-intensive system would be more suitable than Jamnapari goat.

REFERENCES
Amin, M. R., Husain, S. S. and Islam, A .B. M. 2001.    Reproductive peculiarities and 
litter weight in different genetic groups of Black Bengal does. Asian-Aus. J. Ani. 
Sci., 14: 297 – 301.

Amoah, E. A. and Bryant, M. J. 1983. Gestation period, Litter size and birth weight in the 
goat. Ani. Prod., 36:105-110.

Banerjee, G. C. 2004. A Text Book of Animal Husbandry. Oxford & IBH Publishing 
Co. Pvt. Ltd. New Delhi. 8th edition, pp: 933-961.

Chowdhury, S. A. and Faruque, S. 2001. Improvement of Black Bengal goat through 
selective breeding. Research Report, BLRI, Saver, Dhaka- 1341.

Chowdhury, S. A., Bhuiyan, M. S. A. and Faruque, S. 2002. Rearing Black Bengal goat 
under semi-intensive management. I. Physiological and reproductive 
performances. Asian-Aus. J. Ani. Sci., 15: 477-484.

Correa, A., Avendano, L. and Padilla, R. 1994. Effect of two mating seasons   on fertility    
and prolificacy of goat breeds in the Mexicali Valley. Cuban Journal of 
Agricultural Science, 28(3): 317-320.

Devendra, C. and Burns, M. 1983. Goat Production in the Tropics. Commonwealth 
Agricultural Bureau, Farnham Royal, Slough SL 3BN, UK.

DLS (Department of Livestock Services). 1998. Karma Bikash O KarjaKram. An 
Annual 
Report. Livestock and poultry development activities. Government of 
Bangladesh, Dhaka.
DLS. 2006. Department of Livestock Services. Annual Report. Government of 
Bangladesh.

DLS. 2007. Department of Livestock Services. Annual Report. Government of 
Bangladesh.

Epstein, H. and Hertz, A. 1964. Fertility and birth weights of goats in a subtropical 
environment. J. of Agri. Sci., 62: 237-244 (ABA 32, 3116).
FAO (Food and Agricultural Organization of the United Nations). 1999. Production Year 
Book. Rome, Italy 53: 213-219.
Faruque, S. 1999. Study on the reproductive characteristics of does in different genetic 
group. MS.Thesis . Dept. of Animal Breeding and Genetics. BAU. Mymensingh.
Faruque, S., Chowdhury S. A., Siddiquee. N. U., Afroz.M.A. 2010. Performance and      
genetic parameters of economically important traits of Black Bengal Goat.J.
Bangladesh   Agrilcultural University, 8(1):67-78. 

Faruque, M. O., and  Khandoker, M.A.M.Y. 2007: Recent advances of goat genotyping 
in Bangladesh. In:Workshop on recent advances of livestock genotyping in 
Bangladesh. Genotyping of goats and buffaloes for breed and type determination. 
10 May, Dhaka, Bangladesh pp. 28-40.
Gangwar, S.D. and Yadav, M .C. 1987 b. Factor affecting gestation length in Indian 
goats. 
Indian Journal of dairy science , 11: 365-366.

Ghosh, N., Roy, S. K. and Maitra, D. N. 1994. Reproductive performance of Black 
Bengal under deep litter system of management. India, J. Ani. Sci., 64 (10): 1111-
1112.

Hassan, M. M., Mahmud, S. M. N., Islam, S. K. M. A. and Miazi, O. F. 2007. A 
comparative study on reproductive performance and productivity of the Black 
Bengal and Cross goat at Atrai, Bangladesh. Journal of Zoological Science, 
Rajshai University, 26: 55-57.

Hassan. M. R., Talukder .M. A. I and Sultana .S. 2010. Evaluation of the production 
characteristics of the Jamnapari goat and its adaptability to farm conditions in 
Bangladesh. The Bangladesh Veterinarian, 27(1):26-35.
 Hossain, S. M. J., Sultana, N., Alam, M. R. and Hasnath, M. R. 2004. Reproductive and 
productive performance of Black Bengal Goat under semi-intensive management.
Journal of Biological Sciences, 4(4): 537-541.
Huq, E. Md., Rahman, M. and Miah, M. A. 1988. A study on the relationship between 
management practices followed by the goat raises with some of the selected 
characteristics in the selected area of Sathkhira Upazilla. Bangladesh J. Anim. 
Sci. 19: 1-7.
Husain, S. S. 1993. A study on the productive performance and genetic potentials of 
Black Bengal goats. Ph.D. Thesis, Bangladesh Agricultural University, 
Mymensingh, pp: 3-108.
Islam, M. R., Amin, M. R., Kabir, A. K. M. A., and  Ahmed, M. U. 2009. Comparative study between semi-intensive and scavenging production system on the performances of Black Bengal goat. J. Bangladesh Argil. Univ. 7(1): 79–86.
Korathar, D.P., Bhoide, U.K. and Desmukh, A.K. 1998. Reproductive performance of Osmanabadi goats. Indian J. of Small Ruminants. 4(1): 34-36.

Khan, B.U. Singh, N.K., Singhal, R. A., and  Sahni, K. L. 1979. Variation in body weight and size in Jamnapari kids at birth. Indian Journal of Animal Research, 13(1): 19-22.

Kumar, A., Bisht, G.S. and Sidhu, N.S. 1980. Age at first kidding of   indigenous, 
exotic and crossbred goats. Indian J. of Dairy Science 33(2): 207-209.
Lima, F. de. AM., Simplicio-A.A., Figueliredo-EAP, Leon-FAP-de, Melo-Lima-F-de-A 
  and Ponce-de-Leon-Fa.1990. Traditional system of goat management. Reproductive performance of SRD (non descript) does and kid mortality.Resquisa
 Agropecuaria, Brasileira. Animal breeding  abstracts 58(5):411.
Mittal. J.P., Pandey, M. D. The yield and chemical composition of milk in Barbari and Jamnapari goats. Agra Univ. J. Res. Sci. 1971; 20(3):7; From Dairy Sci. Abstr. 37:4447
Moulick, S.K., Guha, H., Gupta, S., Mitra, D.K. and Bhattacharyya, S. 1966. Factors affecting multiple births in Black Bengal goats. Indian Journal of Veterinary Science, 20: 69-10.
Panigrahi, B. and Mohapatra, P.S. 1997.Reproductive performance of local goats Phulbari District of Orrissa. Environment and ecology, 15(2):363-365.
Prasad, J. 2004,Goat,Sheep and Pig production and management.Kalyani                                                                     Publisher, Delhi-India, pp: 3-149.

Porter, V 1996 Goats of the world (Farming press, Ipswich, UK).

Pringle, H., 1998 Neolithic Agriculture: Reading the Signs of Ancient Animal 

Domestication. Science 282: 1448.

Rahman, M. A.,Rahman, S.M.M., Jalil, M. A., Uddin,S.N., and Rahman, M. M. 2006.
 Molecular Characterization of Black Bengal and Jamnapari goat breeds by RADP marker.American Journal of Animal and Veterinary Science,I(2):17-22.
Sinha, N.K. and  Sahni, K. L. 1982. A note on the factor affecting gestation period certain Indian breeds of goats .Veterinary Research Journal, 5(1)73-77.
Singh, D.K., Kumar, S., Singh, N.S., and Singh, C.S.P. 2000. Genetic and non-genetic 
  factors affecting pre-weaning relative growth rate (RGR) in Black Bengal and its 
 half-bred kids. Indian Journal Animal Science, 72: 161-164.

Verma, R. R. P., Singh, M. P. and Singh, B. 1991. Factors affecting reproductive performance in Black Bengal goats. Indian Veterinary Journal, 68(1):235-2239.






Signature of Author


Name: Mohammed Arif Uddin


Roll No: 2005/17


Reg. No: 208


Intern ID: B 16


Date of submission: 01.02.2011











Signature of Supervisor


Name: Gous Miah


Designation: Assistant Professor and Head


Department of Genetics and Animal Breeding


Chittagong Veterinary and Animal Sciences University


Date: 01.02.2011





� EMBED MSPhotoEd.3  ���





� EMBED MSPhotoEd.3  ���








_1358069323.unknown

