INTRODUCTION

1.1 General

Rabbits (Family: Leporidae, Order: Lagomorpha) are small mammals found in several parts of the world. The New Zealand White Rabbit, Oryctolagus cuniculus (Linnaeus 1758), is one of the rabbits native to south west Europe (Spain and Portugal). It has been widely introduced elsewhere often with devastating effects on local biodiversity. However, its decline in its native range (caused by the diseases myxomatosis and rabbit calicivirus as well as over-hunting and habitat loss) has caused the decline of its highly dependent predators, the Iberian Lynx and the Spanish Imperial Eagle.
Portuguese National Authorities (ICNB) have classified the rabbit as Near Threatened in Portugal, whilst Spanish authorities recently re-classified the rabbit as Vulnerable in Spain (Wikipedia 2008).
Rabbits are known by many names. Young rabbits are known by the names bunny, kit, or kitten. A male rabbit is called a buck, and a female rabbit is called a doe. A group of rabbits is known as a colony or a nest. Colloquially, a rabbit may be referred to as a "coney" or a "bunny", though the former is archaic. There are different views concerning the domestication of rabbit, by the 1St century B. C. Rabbit keeping in commercial base started in last century. The scarcity of food following world wars paves the way for extension rabbit rearing.
The domestic rabbit (0. cuniculus) is emerging as viable livestock species in Bangladesh (Cheeke 1989).
1.2 Distribution

The world-wide distribution of O. cuniculus has been shown in the Figure 1.1.
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Figure 1.1 World wide distribution of Orictolagus cuniculus (Source: Wikipedia 2008)

Aims and Objectives of the study:

The main aims and objectives of the present study were:

a. to observe the feeding behavior of domestic rabbit,

b. to estimate their food consumption (both quantity and quality),

c. to know their time budget in feeding,

d. to note their breeding behavior, and

e. to observe their parental behavior                                                                             .
DESCRIPTION OF THE STUDY AREA
2.1 INTRODUCTION

The study  was in a residential house at Kosba thana under B.Baria district The house is surrounded by a boundary. On the north side and east side of the house there are two roads. The house has two compounds: Section-A, is the main part, which is used as residence of the proprietor's family including rabbit rearing subsection; and Section-B is the substitute section.

2.2 Area

The total area of the house is 0.5 acre, which is rectangular in shape.

2.3 History of house

The main section (Section-A, includes 4 rooms, 2 baths and one kitchen) was built in 1985 and the Section-B (6 rooms, 3 baths and 3 kitchens) was built in 2001 (Figure 2.1). Initially ducks and chickens were reared in the house area. But from November 2007 domestic rabbits and some ornamental fishes are being reared. All the members of the family have reached to a standard level of maintenance animals through proper sanitation for the animals to keep them healthy.
2.4 Cage
Rabbit cages or hutches were purchased and some made locally. Hutches should provide comfortable environment to the rabbits and allow their free movements.

The parents (buck and doe) move freely out side the Section-A of the house and the juveniles are kept within a wooden cage with wire net during day time and within the cage at night. The size of the wooden wire cage is 1 m x 0.5m x 0.8 m. The wooden wire cage was shaded by a corrugated tin. Three sides of the cage are open, so proper light and air can pass through the cage easily. In the middle of the cage there is a partition, which divides the cage into two compartments. The single wire cage is 0.5 m x 0.4 m x 0.36 m. One wooden box (0.45 m x 0.33 m x 0.48m) was placed inside the room number 3 of the Section-A of the house.
2.5 Vegetation
There are some trees within the study area (Table 2.1). Beside these trees, there are some flowering tubs in the house also.

Table: 2.1 Major plant of the study area. (Family arrange alphabetically).

	Family
	Scientific name
	Local name

	Anacardiaceae
	Magnifera indica
	Aam

	Arecaceae
	Cocos nucifera
	Coconut (Narikal)

	Caricaceae
	Carica papaya
	Pepe

	Leguminosae
	Lawsonia inermis
	Mehedae

	Meliaceae
	Swietenia mahagoni
	Mehagini

	Meliaceae
	Azadirachta indica
	Neem

	Moraceae
	Artocarpus heterophyllus
	Katal

	Myrtacea
	Psidium guajava
	Gayam, Piara

	Myrtacea
	Syzygium cumini
	Kalo jam

	Rhamnaceae
	Zizyphus mauritiana
	Boroi

	Verbenaceae
	Tectona grandis
	Shegun


REVIEW OF LITERARURE
Rabbits graze heavily and rapidly for roughly the first half hour of a grazing period (usually in the late afternoon), followed by about half an hour of more selective feeding. In this time, the rabbits will also excrete many hard faucal pellets that are not reinvested (Wikipedia,2008).

 Virginia Richardson, 2000, stated that the principle components of the rabbit diet are fibre, protein, carbohy​drate, vitamins and minerals.Of these fibre is the most important. Fibre should make up 18-20% of the diet, and of this at least 10% should be crude indigestible fibre. Fresh water should be available at all times, even when the rabbit eats a large amount of greens.
Chakroborti et al., 1999, stated that ovulation of rabbit requires stimulus of mating and it occurs within 10 hours with a range of 9 to 13 hours. 
 According to Wikipedia, 2008,rabbit can  under go postpartum estrus conceiving immediately after litter has been born.

According to Wikipedia, 2008, the average gestation period of a rabbit is 31 days although it varies from place to place between 29 and 35 days .

Virginia Richardson, 2000, stated that does reach sexual maturity when they reaches 80% of their adult body weight. This may be 3-4 months for the dwarf breeds and 5-7 months for the larger breeds. .The buck becomes sexually mature between 4 and 5 months of age, and may show mounting, spraying and aggression.
Reproductive parameter according to V.C.G.Richardson Sexual maturity:16-24 weeks, Oestrous cycle:induced ovulates, Gestation period: 30-33 days, Litter size: 4-12, Weaning age:7-8 weeks. 
Chakraborti et al.stated that one mating is enough for conceiving the rabbit in the wild condition . Just after parturition the doe used to lick the young and eat the placenta. The number of teats generally 7-8 .

Rabbit breeding is new introduction as an alternative meat producing livestock in North East Himalayan (NEH) region of India. (Wikipedia 2008). 
 METHODS AND MATERIALS
3.1 Introduction

The feeding behavior of the parents, juveniles and the new offspring were studied inside a residential house at Kosba thana under B.Baria district during December’08 to January ’09. As my supervisor is well experienced with the behavioral studies on mammal, so he advised me the procedures and other basic set up in the studies on rabbit.

3.2 Equipments used

Equipments used during the study period were:

i. Note book and sampling sheet.

ii. Pencil, eraser, pen etc.

iii. Camera (Canon A 430-4.0 mega pixels)

iv. Stop watch.
V.
Electric meter scale.
vi. Calculator.
vii. Tailoring or scaled tape.
3.3 Studied animals

The parents (one buck and one doe), were studied for 3 generations, so the compositional changes after 3 generations is given in the Table 3.1. The rabbits are classified into four categories: a) adult male, b) adult female, c) juvenile and d) infant.

Adult Male: The buck was identified by its paired elongated ovoid testis that is pinkish in color.

Adult female: The doe was identified by its mammary glands and nipples.

Juvenile: Juveniles were distinguished from the adults by their comparatively small size. They were also independent from their mother and definitely weaned.

Infant: The infants were identified as those dependent upon the mothers, not weaned. They were judged less than 30 days or one month olds.

3.4 Observation schedule

Data were collected on rabbits over 2 to 4 days in a week for 3 months, (December’08 to February’09 ). Observations were made individually, on food and feeding behavior, breeding behavior, interactions within individuals from 05:30 to 24:00 hours to have a proper idea of rabbit.
Table 3.1 Studied rabbits

	Counting

Month
	Adult
	Young
	Total Young

	
	Male
	Female
	Juvenile
	infant
	Die
	Survive

	December
2008
	1
	1
	8
	9
	1
	8

	January 2009
	1
	1
	6
	6
	
	6

	February
2009
	1
	1
	6
	7
	1
	6


FEEDING BEHAVIOUR AND TIME SPENT IN FEEDING

4.1 Introduction

Rabbits are herbivores. They feed by grazing on grass  and leaf weeds. They graze heavily and rapidly for roughly the first half hour of a grazing period (usually in the late afternoon), followed by about half an hour of more selective feeding. In this time, the rabbits will also excrete many hard faucal pellets that are not reinvested (Wikipedia 2008).

Grasses and other herbaceous plants are usually preferred, but when food is scare, they eat bark of young trees and shrubs, and even small stems of shrubs. They have a very remarkable provision for obtaining the maximum value from their food. Their fecal material consists of two types: moist pellets that are expelled and later eaten, and dry pellets are swallowed with little or no chewing so that most of the food travels through the digestive tract twice. (Walker: vol - ІІ ) So, they are coprophagy in nature. This reinvestment of faces occur early hours of morning most of the time. Thus, replenish vitamins and cellulose content of feces. The main objective of this chapter is to know the food and feeding behavior of O. cuniculus.                                                                4.2 Methods
During the study period  food consumption of O. cuniculus have been estimated. This estimation was based on 2 to 3 days food samples of each month supplied to the rabbits. Various kinds of weighed foods were supplied to the rabbits 3 times in day (morning, late afternoon and night). The supplied food items (Table 4.1) as well as some fresh grasses were collected surrounding the house. Some foods were offered to the juveniles in the cage and some were kept on plate inside the room where the parents stay.
The quality and quantity of food items supplied to the rabbits were more or less same every day and the food was weighed before supplying. Unused foods were weighed before next food was given. The quantity of foods consumed per day was estimated by deducting the unconsumed foods from the respective supplied items. The mean of total amount of food, which was eaten by the adults and juveniles, was calculated.
4.3 Feeding behavior and techniques

Feeding behavior of the caged juveniles and free parents were observed. Juvenile rabbit move randomly within the cage seeing caretaker (s) and/or food in any time when they are hungry. Adults moved randomly in the house, and sometimes the doe shows hopping behavior on the hind limbs and search food around .
Although food and feeding habit are little bit modified in captivity than wild conditions, but food intake techniques are similar to other wild rabbits. The food intake techniques of mammals vary depending on food types (see Ahsan 1984, Ahsan and Khan 1984).

When food was supplied, all juveniles eat together directly from the feeding tray , sometimes the doe hides the foods that she likes much such as egg omelet, rutty, biscuits, etc. After having a good meal the rabbits always take rest in the resting place. In captivity, juveniles depend on supplied foods and do not have alternative. Therefore, there is very little amount of food left unused.

4.4 Food items supplied and consumed

The supplied food items have listed in Table 4.1 where cabbage leaf was supplied during winter instead of kalmi shak. Occasionally chanachur, toast biscuits, egg omelet, Guayava and apple were supplied. Vitamin A.D.E syrup (5 ml) was given every alternate day during first week to the doe.

Table 4.2 shows the amount of major foods supplied to the rabbits daily, of which rice with 'dal' was highest and concentrate lowest. The quantity of major foods consumed by the rabbits has been assessed for two days to set an impression of their consumption rate in Table 4.3. The average duration of feeding bout for three food items has been recorded in Tables 4.4 and 4.5 for easy comparison between foods and sexes (Figures 4.1 and 4.2).

4.5 Drinking behavior
Normally fresh drinking water was supplied in the open clay bowl situated in one corner of the study site. Water changed 3 times in a day. Generally, the doe drank through licking by tongue . The buck and juvenile did not drink water. The doe drank due to her loss of body water through suckling babies.

4.6 Suckling

First week suckling of three generation (infant) was recorded and given in the Table 4.6 (Figure 4.3).
Table 4.1 Food items supplied to the O. cuniculus
	Local name
	English name
	Scientific name

	Kalmi shak
	
	

	Vhat
	Boiled rice
	

	Dul (mosur)
	Dul
	Lens culinaris

	
	
	

	Rutti
	
	

	Sobuj ghas
	Green grass
	Ad. Libitum

	
	
	

	Kapi pata
	Cabbage Leaf
	Brassica oleraccea

	
	
	

	Gom vushi
	Wheat grain
	

	Kawn chal
	Kawn rice
	

	Kalotil biz
	Grass seed
	

	Labon
	Salt
	


Table 4.2 Amount of food supplied to adult & juvenile of 2 days (December’08 to February’09).

	Food items
	Quantity (kg)

	Rice with dal (F1)
	4.92

	Green grass & Kalmi shak (F2)
	4.362

	Concentrates (F3)
	0.241

	Total
	9.523

	Average
	3.174


Table 4.3 Two days food consumed by O. cuniculus  (December’08 to Feb.’09).

	Month
	No. of Animal
	Daily

supplied

food (kg)
	Daily rejected

food (kg)
	Daily consumed

food (kg)

	
	Adult
	Juvenile
	
	
	

	June 29th
	2
	8
	2.718
	0.467
	2.2513

	June 30th
	2
	8
	2.968
	0.57341
	2.39462

	July 14th
	2
	6
	2.938
	0.52996
	2.20551

	July 15th
	2
	6
	2.892
	0.43062
	2.46064

	Total
	8
	28
	11.516
	2.00099
	9.31207

	Average
	2
	7
	2.879
	0.5002475
	2.3280


Table 4.4 Feeding bout of doe for 2 days (December’08)

	                                  Number of feeding bout of doe in second

	Food

item
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	29/12/08

	F1
	5
	3
	52
	74
	140
	185
	40
	84
	91
	77
	50
	120
	174
	71

	F2
	111
	6
	35
	25
	15
	29
	39
	
	
	
	
	
	
	

	F3
	30
	22
	100
	167
	169
	320
	115-
	159
	182
	
	
	
	
	

	30/12/08

	F1
	104
	15
	98
	100
	98
	120
	34
	110
	82
	88
	90
	105
	
	

	F2
	60
	131
	35
	55
	60
	
	
	
	
	
	
	
	
	

	F3
	186
	384
	125
	205
	253
	155
	208
	308
	120
	255
	100
	235
	355
	205


Overall mean of feeding of doe bout at 29th December = 86.95  Overall mean of feeding of doe bout at 30th December = 126.63
                      Table 4.5 Feeding bout of buck for 2 days (December ’08)

	                                    Number of feeding bout of buck in second

	Food

item
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	29/12/08

	F1
	63
	67
	55
	120
	63
	195
	140
	80
	65
	120
	85
	185
	120
	

	F2
	27
	159
	28
	25
	200
	
	
	
	
	
	
	
	
	

	F3
	87
	143
	94
	69
	61
	180
	195
	124
	148
	135
	160
	229
	175
	

	30/12/08

	F1
	125
	15
	55
	60
	85
	91
	125
	225
	128
	130
	69
	84
	
	

	F2
	120
	35
	55
	110
	109
	
	
	
	
	
	
	
	
	

	F3
	88
	144
	99
	69
	150
	170
	177
	180
	225
	205
	109
	310
	305
	60


                                                                     Overall mean of feeding of buck at 29th December  was 110.24                                   Overall mean of feeding of buck at30th December  was 111.026

           Table 4.6 1st week suckling of infant (3 generations)

	Generation
	                Suckling of 3 generation (1st week)

	
	1
	2
	3
	4
	5
	6
	7

	1St
	392
	398
	325
	289
	255
	265
	225

	2nd
	390
	350
	280
	360
	318
	288
	220

	3rd
	405
	360
	320
	258
	280
	240
	225
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                                     Blue=doe/female, Red=buck/male
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 BREEDING BEHAVIOUR

5.1 Introduction

The only rabbit to be domesticated is the European Rabbit/New Zealand (Wikipedia 2008). This rabbit has extensively been domesticated for food or as pet. Domesticated rabbits have mostly been bred to be much larger than wild rabbits, though selective breeding has produced a wild range of breeds, which are kept as pets and food animals across the world. They have more color variations among themselves as other household pets. Their fur is prized for its softness. Other breeds are raised for the fur industry, particularly the Rex (Wikipedia 2008).

Rabbit breeding is new introduction as an alternative meat producing livestock in North East Himalayan (NEH) region of India. Rabbit farming is becoming more affective in the NEH region of India due to high reproduction potentiality, high mothering ability (Lukefahr and Cheeke 1990) adaptability in wide range of climate condition, high genetic variability, high roughage utilization potentiality and low cost of production (Wikipedia 2008).

5.2 Methods

Breeding behavior of one of the rabbits (buck and doe of 24 weeks old) was observed in the study site during December’08 to February’09.The back weighed 2 kg and doe 1.75 kg. The observations were confined to ovulation, mating, gestation, kindling and weaning.
Results and Discussion
6.1. Ovulation

Rabbits do not ovulate spontaneously; they show induced ovulation, their ovaries release eggs in response to copulation rather according to a regular cycle. Ovulation of rabbit requires stimulus of mating and it occurs within 10 hours with a range of 9 to 13 hours (Chakroborti et al. 1999). They can also under go postpartum estrus conceiving immediately after litter has been born (wikipedia 2008)
6.2. Mating  It is difficult to recognize the doe physically whether she is heated or restlessness, nervousness, randomly moving, rubbing of head or chin or some objects are the common sign of a doe. The vulva becomes swollen and purple in color.

Heated male tries to grip female from her back after mating. Usually doe responses through morning encircled each other for a minute or so. Then suddenly the buck grips the doe form her back. Doe accepts the buck for mating through lift in her tail. Buck mates the doe dorso-ventrally for 7-8 seconds and after ejaculation he produces a typical sound and falls down in either side of the doe. Generally buck initiates doe mating after parturition during early morning. During this study period buck mated with doe 7-9 times with an interval of 12-15 minutes. Although, one mating is enough for conceiving the rabbit in the wild condition (Chakorbarti et al. 1999).Young becomes capable of mating at the age of 5-6 months old; buck stimulates the juvenile to do so. The virgin pair fought each other and both become seriously wounded before mating.

6.3. Pregnancy/Gestation

The average gestation period of a rabbit is 31 days although it varies from place to place between 29 and 35 days (Wikipedia 2008).

6.4. Preparing nest box

The doe builds nest 6-7 days before parturition. Straw hay, dry leaves and cotton were kept in front of the box and the doe collected those carried with mouth. Some of her hairs collected mainly from ventral side of the body 1-2 hours before kindling.

6.5 Kindling (parturition)

The process of giving birth of new baby in rabbit is known as kindling. This natural biological phenomenon occurs during early morning or late night and completes within 10-12 minutes. All the litters may not bear successfully; sometimes one or two may die immediately after birth or may still-born.

Just after parturition the doe used to lick the young and eat the placenta  ( Chakraborti et al. 1999). The litters try to suckle mother's teat . The number of teats generally 7-8 (Chakraborti et al. 1999), but the studied doe has 9 teats. The teats during suckling and doe should not be disturbed on that time, because she becomes irritated in any approach. The doe scratching the ground in front the nest box after the suckling of infants.

During the study period sufficient amount of green grass and fresh water were supplied to the doe as she can provide optimum amount of milk to the litters. Doe nurses her litter once in a day. The number of kids in a single kindling varies from 3-11 depending in the age of the doe. The young doe produces higher litter size than old one.

6.6. Weaning

After birth, baby rabbits are fully dependent upon their mother. Babies born naked and blind . Hairs start growing up to their bodies 5-6 days after birth. Eyes open after 10-11 days. Babies are entirely depended on up to mothers' milk for first 20-21days after birth (Chakrabarti et al. 1999) but it was up to 22 days in this study.

The body weights of infant and juvenile (3 generations) were recorded (Table 5.1 and 5.2, Figure 5.1 and 5.2 ).

           Table 5.1: Litter weight of 3 generations (December’08 to February’09).
	Gener

ation
	Kindling

Date
	Litter

size
	Litter weight (gm)

	1St
	29.12.08
	9
	1
	2
	3
	4
	5
	6
	7
	8
	9

	
	
	
	40
	37
	42
	40
	28.6
	25.9
	30.5
	41.5
	32.5

	2nd
	05.01.09
	6
	
	26.5
	33.5
	42.55
	40.26
	20
	
	
	

	3rd.
	09.02.09
	7
	33.29
	40.42
	28.5
	25.6
	37.5
	22.25
	34.33
	
	


Table 5.2 Body Weight of juvenile of 3 generations (December’08 to February’09).
	Generation
	Date of

kindling
	Age of

juvenile
	Total
	Weight of juvenile (gm)

	1St
	20.11.08
	2 months

11 days
	8
	1
	2
	3
	4
	5
	6
	7
	8

	
	
	
	
	486
	549
	486
	575
	506
	500
	475
	369

	2nd
	29.12.08
	1 month 4

days
	6
	
	320
	400
	388
	350
	398
	410
	

	3rd.
	05.01.09
	1 month 6

days
	6
	325
	354
	370
	415
	335
	393
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CONCLUSION
The study revealed that rabbits can be rear in captive condition by supplying available feed items and it does not hamper its production performance. Male requires more feed than the female. Ovulation of rabbits requires stimulus of mating and it occurs within 10 hours with a range of 9 to 13 hours. During the study period buck matted with doe 7-9 times with an interval of 12-15 minutes. Gestation period of doe is 31 days though it may be changed. Kindling occurs usually early in the morning or at late night and it requires 10-12 minutes. Just after parturition the doe used to lick the young and eat the placenta. Doe nurses her litter once in a day. Young doe are highly prolific than the older one. From this study we can say that rearing of rabbit in captive condition is profitable and easy to manage by supplying available feed and grass. It does not change its feeding and breeding behavior. From this study we found that rabbits are very friendly to human and they serve as pet animals. As they are highly prolific in nature, one can be economically benefited by rearing rabbits.
Limitations
The study period was short to perform such type of work properly. Actually two month time is not enough to draw a conclusion about the feeding and breeding behavior of rabbit. For this reason further more study about rabbits is recommended. 

Reference books, Journals and other papers were inadequate in the library for enriching the report.
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