THE IMPACT OF LITTER SIZE ON THE BODY 

WEIGHT OF RABBIT

ABSTRACT

This study was carried out to determine the impact of litter size on the body weight of rabbit at uniben Teaching and Research farm. Data on the reproductive performance were obtained from does over a period of six months (April to September, 2012) the Does were mated to vigorous bucks. Data obtained were on Does weight at weaning, gestation length (GLT), litter size at birth (LTSBTH), litter size at weaning (LTSWN), average weaning weight of kittens respectively (WWT). litter size significantly affect the pre_ weaning weight gain  of suckling  rabbits up to point of weaning because rabbits reared in small litters suckled  more milk and gain more weight. Litter size at birth in rabbit has been known to be negatively correlated with individual rabbit weight at birth. The  result of the analysis revealed that age and litter size of rabbits had significant effects on the mean weight of rabbits.This is because the highest values were obtained for rabbits between 4-6months of age and litter sizes of 2 and 5 rabbits respectively. Litter size  also significantly affects the weight gain of suckling rabbits up to the point of weaning and reduce litter size will help to achieve higher weaning weight and growth rate which will also help  to increase their individual birth weight. Maintaining high level of nutrition  through the growth period  of rabbits will result in growth performance and productive performances of the doe. 
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CHAPTER ONE 

INTRODUCTION
1.1
BACKGROUND OF THE STUDY

The wild species of Oryctolagus cuniculus, from which domestic rabbits descended, is native to the western Mediterranean basin. Domestic rabbits are descended from this species. Recent domestication of the rabbit has resulted in the majority of varieties being established by humans and dating back no more than 300 years (Heath, & Olusanya, 2021).

Since the beginning of the 20th century, researchers in the fields of genetics and reproductive physiology have made extensive use of rabbits as test subjects. However, it wasn't until 1950 that the first discoveries on quantitative genetics were made public (Jackson, 2021). Breeders should employ local rabbits, either native or imported populations that have been locally acclimated, in order to improve the performance of rabbits. Additionally, they should take use of the genetic variety that is now accessible (source) (Lawrence, 2021). Research on rabbit production in rural areas and backyards should be given top priority since these types of production demand just a little initial investment and make use of local resources that are economically viable for production (Finzi, 1992).

The ability to have progeny and ensure the survival of one's own species is one of the primary goals of every animal. Therefore, if the high demand for meat in the future years is going to have to be met, a significant portion of the increase in production is going to have to come from short cycle animals such as rabbits, which have a gestation period that ranges between 30-32 days and a rapid growth rate that makes them ready for breeding at the age of five (5) months and under good management conditions, which compares favourably with the growth rate of other animals such as chickens. In other words, if the high demand for meat (FAO, 1991).

It would appear that raising rabbits is the most environmentally friendly and sustainable method of generating high-quality animal protein for the growing populations of less developed nations like Nigeria. Consumption of rabbit meat has never been considered a violation of any religious or social taboos; consequently, rabbits appear to have good potential as meat-producing animals and also as suitable solutions to the problem of a lack of protein, particularly when productive and reproductive efficiency are considered (Heath, & Olusanya, 2021).

For this reason, it is important that young rabbits be appropriately maintained in order to minimise delays in the beginning of puberty (FAO, 1992). Both the turnover from an animal's output and the ratio of that animal's growth rate are affected, to some degree, by the reproductive performance of the animal. Different breeds of animals have different rates of growth, which can offer information on the genetic variety that exists among animals, which can be helpful when selecting breeding stock (Jackson, 2021).

There is a wide range of variation in the litter size of rabbits, however domestic rabbit litters typically include between six and ten young.

Although it has been suggested that the amount of milk produced by mammalian mothers is, at least in part, adapted to variations in litter size through the adaptive stimulation of pre-partum mammogenesis, this is not always the case (Fossyth and Hayden, 1977, Jameson, 1998). There is evidence from a diverse variety of animals indicating that the proportion of milk acquired by individuals decreases with the number of other siblings in the group increases. As a consequence, there is an inverse relationship between the size of the litter and the rates of growth of the dependent kits (Mendl, 1998,Mock and Parker, 1997, Hudson and Trillmich, 2007) There is a distinct inverse correlation between the number of siblings a rabbit has and either its development rate or its weight at weaning in domestic breeds (Drummond et al. 2000), as well as in European rabbits that are raised in natural breeding settings (Radel et al 2008).

1.2
AIMS AND OBJECTIVES OF THE STUDY

The primary aim of this study is to examine the impact of litter size on the body weight of rabbit. Specifically, this study seeks to achieve the following objectives:
Determine the mean Litter size and growth of rabbit.

Determine the effect of Litter size in post weaning body weight. 

1.3
RESEARCH QUESTIONS

This study seeks to answer the following questions:
What is the mean Litter size and growth of rabbit?
What is the effect of Litter size in post weaning body weight?
1.4
SCOPE AND LIMITATION OF THE STUDY

This study focuses on examining the mean litter size and growth of rabbit and as well find out the effect of litter size in post weaning body weight. This study shall be carried out in the rabbitry unit of the University of Benin Farm Project, Benin City, Edo State.
CHAPTER TWO
LITERATURE REVIEW
The end product of a successful mating leads to parturition at the end of the gestation period. From egg fertilization until maturity, rabbit increases in sizes, and attains puberty which leads to changes in conformation and proportion of various parts of the body (Sandford l986). However, the onset of puberty varies from breed, but conditions in the rabbitry also play an essential role, particularly feeding which is even more important than climate. This reproduction can be defined, according to Lebas et al, (1990) as the ability to beget new individuals/ species that resembles the parents phenotypically or genotypically.
The physiological features of the breeding male and especially the breeding female rabbit are such that the breeder has great latitude in choosing a reproductive method (Brun et al, 1992). But for successful rabbit production, the choice of method must be preceded by Careful study and planning. The goal is to increase doe productivity and to reduce inputs. Productivity is defined as the number of kits per doe per unit of time and it depends on interval between successful kindling, litter size at birth and litter Size at weaning.
2.1 
Litter Size at Birth  

The weight of kit born in a large litter will be smaller than the weight of those born in small Litter but they may attain the same mature weight. However, Odubote and Akinokun, (1991) reported that litter size significantly influence all the litter weight. Litter size at birth significantly (<0.0001) affected ndividual weight at 35d and commercial carcass weight as reported by Orengo et al (2004). The higher growth traits and commercial carcass weight were obtained when litter size was lower, there was no significant different between rabbit from different litter sizes except for hind part yield. Litter size (the number of kits born) is the most important economic character in rabbit production. (Abou khadiga, 2004, Belhadi, 2004, Nofal et al., 2005). The weight of young born in a larger litter will be smaller than the weight of those born in a small litter though they may attain the same mature weight eventually (Hafez and Dyer, 1999). Litter size varies as much as from 1-20kits, most litters range between 3-12 and 2-7 depending on the breed as reported by Odubote and Akinokun, (1991). In rabbit production units, the average is between 4-5 has been reported that there are great variations among breeds (Afifi, Galal, El-Okshi, and Kadry 1990).    

2.2
Litter size at Weaning
Due to high mortality rate following pre-weaning, there is a decrease in the size of the litter at weaning from 7-4 at 4 weeks (Patridge, Foley, and Carrigail, 1991). Fryers are usually weaned at 4-8 weeks of age (Aduku and Olukosi, 1990). According to Adams, (1991) there is the tendency to wean stock at progressively younger ages down to 4weeks under commercial conditions.
However, weaning at 6weeks is favored because they are better grown and more resistant to any nutritional disturbances that may follow weaning.
Sandford (1996) reported that early weaning as ealier reported may aid early re-breeding of doe but may lead to retarded growth and reduced average weaning weight, since the peak of milk production may not .have been reached. Average weaning weight is a measure quality of the offspring (Adams 1999). According to Aduku and Olukosi, (1990) average weight of rabbit weaned from 4th week should be within the range of 0.35-0.45kg. But Agunbiade, (1997) reported 0.5kg as average weight for rabbits also weaned at 4 weeks. Ditter and Altman (1992) reported 800-1500g if weaned between 6-8 weeks.
2.3 
Pre-weaning weight of litter size
Growth rate from birth to weaning may be affected by maternal environment to which the young are exposed to before and after birth and also by genes possessed by individual young animal (Campell and lasley, 1999). The environment includes the yield and composition of milk produced by the dam, litter size and climate.
The milk composition of rabbit has been the richest of all domestic animals (Sandford, 1996). This may account for the rapid growth at early stage of rabbit life. A strong relationship has indicated between milk production of does following kindling and total litter weight at 21 days of age by Cheeke, Patton and Templeton, (1992). Usually the peak of lactation is reached at the third week post-partum and milk yield at this time may reach 200-250g (Aduku and Olukosi, 1990 and Labas et al, 1996). Rabbit milk is composed of 26.1-26.4% dry matter, 13.2-3.7% protein, 9.2-9.75% fat, 2.4-2.5% minerals, 0.86-0.87% lactose (Sandford, 1986). 

Kits first solid intake start between 10 and 15days after birth and coprophagy onset is at 20th day which involves ingestion of soft pellet feaces which is rich in protein (Hagen, 1994, and Aduku and Olukosi, 1990). These solid feeds may have effect on the eventual growth rate till weaning. Murphy and Dunn, (1992) have shown that the shape of the pre-weaning growth curve is profoundly affected by lack of availability of solid feed. Lawrence, (1980) reported that pre-weaning growth rate and weaning weights are related to the initial birth weight.
Maximum growth rate have been reported for chinchilla from 4 to 8 weeks while 3 to 8 weeks was reported for New Zealand White (Aitken and Wilson, 1992 and Cassady, 1991). Also Rao et al. (1997) in their experiment with 270 Newz ealand rabbits states that the growth rate during the first three weeks was rapid with average daily gain of 28.8g to 39.Ig and 36.3g for decrease (Brun et al. 1992). This could probably be attributed to the fact that factors other than uterine environment is more important, for example feeding, milk production and high ambient temperature.
2.4
Age at First Mating
Colin, (1994) reported that Does receiving a balanced concentrate feed showed that female rabbits first served at five and a half months weighed 1.7kg but had lower annual productivity than females served at three weeks earlier. This can be attributed to the fact that the first group had virtually reached their adult weight and were too fat. Therefore, the best plan is to have does served as soon as they reach (or at most, 85) percent of the mature weight for their breed (FAO, 1991).
2.5
Gestation Length
Fertilization takes place at the distal ampulla, near the isthmus 30 minutes after coitus. Implantation takes place seven days after mating, at the blastocyst stage from the third to the 15th day after mating, the progesterone rate continues to increase, then remains stationary and finally drops rapidly before parturition. It has been recognized that the physiological condition of the Doe (especially her age) and environment (season) plays an important role in the regulation of reproductive function and increase gestation length of rabbit and that environmental stimuli, which acts through the nervous system and hypothalamo-pituitary axis, can affect reproductive physiology controlled by  hormones (Theau-clement,2000). Environment-stimuli, more strong at open air such as temperature variations, auditory and or factory stimuli, affect the animal by stressing them. According to Depres et al (1996) and Theau et a, (1991) average gestation length of rabbit is 30 days. It was also observed by Sand ford, (1996) that older doe with longer gestation length will produce younger on with lower average weaning weights.
2.6    Effect of Litter Size
Litter size significantly affects the weight gain of suckling rabbits up to the point of weaning. The reason for this is that kits consume only milk during first 3weeks after parturition and individual milk share correlates (r=-6.35) with litter size (Lebas 1997).rabbits reared in smaller litters suckle more milk and gain more weight. During the transition to solid food between 3 and 6weeks.Maternal milk still has an important nutritional role (PlATTONE et al 1998). At weaning, however, the kits separated from the doe and daily weight gain becomes independent of litter size.
  
Litter size at birth is the number of kittens per doe. Orunmuyi et al. (2006) reported size at birth of 4.81 kittens. The higher the litter size, the higher the income of the farmer.
Litter size at birth in rabbit has been known to be negatively correlated with individual rabbit weight at birth. In rabbit, a good doe usually produces 6-8.

CHAPTER THREE 

MATERIALS AND METHODS

3.1      Location and Climatic Condition of the Experimental Site

The study was carried out in the rabbitry unit of the University of Benin Farm Project, Benin City. The University of Benin farm project is situated on latitude 6° and 6°3'N of equator and longitude 5°4 and 6°E of the Greenwich meridian. The University environs lie in the rain forest zone with annual rainfall, relative humidity and temperature of 2162mm, 72.5% and 28°C respectively. The seasonal distribution of rainfall could be grouped into two seasons; rainy season (April - September) and dry season (October - March).

3.2     The Management practice

The animals were housed in the hutches arranged in the rabbitry unit of the uniben farm project. The hutches have four cells, each measuring 64cm in length, 59cm in width and 54cm in height, They were made with wire mesh .The hutches had eight earthen ware pots for provision of water,  and as feed troughs,. The experiment was carried out between April and September 2012.  

The does were placed on high plane of nutrition during the gestation period to have enough nutrient for total development. Pregnant does were usually palpated between 12-14days by feeling the development of the young in the uterus using the thumb and the forefinger. This was done to determine pregnancy in the served does. Few days to kindling. Cleared wooden kindling boxes were made available in the Does hutch for the Does to prepare the nest for the kindling. The boxes were removed after 3 weeks when the kittens have opened their eyes and could move out themselves.

Free suckling system was applied throughout the experiment and after kindling, the kittens were also examined and the dead once remove from the box.

The kits were properly identified using marker pen to number their ears. The body weight was taken at two weeks interval after birth because early attempt to take birth weight measurement by dipping the hand in the box to touch the kittens resulted to refusal of the doe to accept the kittens and this lead to high mortality. Daily examination of the kittens was done to ensure that they were not infected with any disease and the rabbits were given antibiotics of different types once every month. Coccidiostat was also administered once every two months. Each set of litter was weaned at 31 days of age before removing the doe to prevent them from weaning stress associated with moving kittens to a new cage or hutch at weaning. Sexing was also carried out at this period.

Routine management operations were carried out on daily basis. The rabbit house was cleaned daily of feaces and urine. The drinkers and Feeders were emptied and washed daily before cool Fresh water and feeds were replaced. The animals were fed with compounded feed of 16.384% cp and 2,906kcal/kg ME. forages such as Centrocema molle, Panicum maximum, Aspilia africana, Chromolena odorata, Pennisetum purpureum and Venonia amagdalina were given ad-libitum during the day. The estimated composition of the compounded feed is given below. 

3.3    Data Collection and Analysis

Data were collected based on the following reproductive parameters; litter size at Birth, litter Born alive, Mortality and litter size at weaning and rearing weight and by weekly body weight. All these were analyzed to obtain descriptive statistic, percentage distribution using the GLM procedure of SAS (2004). 

Chemical Composition
Estimated value

Metabolizable Energy
2, 906 Kcal/Kg

Crude protein
16.384%

Lysine
1.5%

Methionine + Cysteine
0.7 %

Table: 3.1. Estimated Composition of Experimental Diet

	Feed Ingredients (16 % Cp)


	Estimated Values



	Maize


	50 Kg



	SBM


	21.5 Kg



	Wheat offal


	12 Kg



	BDG


	8Kg



	Bone meal


	2.0 Kg



	PKC


	5 Kg



	Lime stone


	1.2kg



	Vitamin premix


	0.25 kg



	Salt


	0.5 Kg




CHAPTER FOUR

RESULTS

4.1    Mean Performance of Rabbits.

The descriptive statistics of reproductive performance of rabbits raised at the university of Benin farm project are presented in table 4.1 below. All standard deviation value obtained indicated lack of wide variability among the rabbits used.

Table 4.1: Descriptive Statistics of Reproductive Character of Rabbits Studied

	Variable 
	
N
	Mean
	Std dev
	Coeff of variation (%)

	Litter size 
	38
	4.18
	1.11
	26.56

	Litter Born Alive
	38
	3.05
	0.98
	32.27

	Mortality 
	21
	2.19
	0.93
	42.38

	Weaning weight 
	38
	0.32
	0.08
	24.09

	Mo1
	38
	0.52
	0.12
	23.22

	Mo2
	38
	0.73
	0.13
	17.77

	Mo3
	38
	0.92
	0.15
	16.06

	Mo4
	38
	1.12
	0.15
	13.14

	Mo5
	38
	1.30
	0.15
	11.72

	Mo6
	36
	1.49
	0.15
	9.92


Table4.2: effect of litter size at birth on post-weaning body weight of rabbits

	Variable 
	Post Weaning weight 

	Litter 
	Weaning weight
	1st month
	2nd month 
	3rd month 
	4th month
	5th month
	6th month

	2
	0.380
	0.63a
	0.78a
	0.95a
	1.19a
	1.41a
	1.63a

	3
	0.269
	0.42b
	0.65a
	0.86 a
	1.09 a
	1.29 a
	1.49a

	4
	0.310
	0.50b
	0.69a
	0.88a
	1.08a
	1.27a
	1.43a

	5
	0.380
	0.64a
	0.84a
	1.04a
	1.21a
	1.37a
	1.57a

	6
	0.284
	0.47b
	0.70a
	0.86a
	1.06a
	1.26a
	1.45a


The Mean value on the same row with different superscript are significantly different at (P<0.05)
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 Figure 1: Mean weights of Rabbit post Weaning
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Figure 2: Effect of Litter Size at Birth on Post – Weaning Body Weight of 

   Rabbit

CHAPTER FIVE

DISCUSSION

Litter size,litter born Alive,Mortality and Weaning weight  obtained in this study falls between 4.18, 3.05, 2.19,0.32kg.

Generally gestation length of rabbit has been reported to be 30 days by Depres et al., 1996) and Theau et al, (1991). However values obtained in this study was within the range of 31 – 34 days with an average of 32 days. 

However, the increase in the mean value can be attributed to the age of the doe at service and according to Sanford (1996) older doe will have a longer gestation length, also due to environmental stimuli which affected reproductive physiology of which gestation is one (Theau-Clement 2000).  

Litter size at birth in rabbit has been known to be negatively correlated with individual rabbit weight at birth 

The mean value obtained for litter size a birth agrees with average litter size in rabbit production as reported by Odubote and Akinokun 1991. However, this mean value also agree with Jomade (1982), who reported that in the tropical environment like south western Nigeria, dry season has deleterious effect on reproduction of rabbits especially in the number of young born alive (litter size at birth). 

The mean obtained for litter born alive is the number of kits born alive which is the most important economic character in rabbit production (Notal et al, 2005). The litter size varies as much as from 1-20 kits and the weight of young rabbits born in a larger litter will be smaller than these born in a small litter though they may attain the same mature weight eventually (Hafez and Dyer 1969). 

A good Doe usually produces 6 – 8 kittens per litter. This number varies as some factor in the womb influence the number of embryo that can develop into full kittens. Increase in litter size can reduce individual birth weight (Vicent et al, 1995). 

The value obtained in this study for litter size at weaning can be attributed to high pre weaning mortality thereby reducing the size of litter at weaning. Similar observation was also reported by partridge, fully and Carrigaill (1981). 

Pre-weaning mortality could be attributed to early weaning, poor mothering ability and management. Housing pattern can also affect the weaning gain as reported by Kosile (1987) that a higher litter at weaning can be achieved through individual weaning than group weaning. 

Mortality refers to number of litters dead after birth which was observed and the mean were obtained.  

High mortality is common in rabbits under captivity in the tropics Attah (date) reported a pre-weaning mortality of 71% and 84% for New Zealand, New Zealand White (X) chinchilla crossbred respectively Ibrahim et al, (2003) reported litter mortality. Mortality rate at 74.97% for the pure bred, new Zealand White rabbit kits weaned in larger litter may needs to be subjected to high stability diets to ameliorate the adverse effect of weaning litter size on post weaning body weight of fryer rabbit. 

From table 2 above, the mean obtained in litter size at birth for litter 2 and 5 are not significantly different from 1 month. But that of litter 3, 4 and 6 are significantly different. 

The mean value obtained from litter size born alive in various months of litter 3 and 5 are not significantly different but that of litter 3, 4 and 6 are significantly different. 

For litter size at weaning, the mean obtained in litters with 2 and 5  has the highest weaning weight that is highest value followed by litters with 4, 6 and 3.  sThese values obtained agrees with (Hafez and Dyer 1969). The weight of kits born in larger litter will be smaller than the weight of those born in a small litter though they may attain the same mature eventually. 

CHAPTER SIX

SUMMARY, CONCLUSION AND RECOMMENDATION

6.1
Summary 

Number of litter size of rabbits from various breeds of rabbits varies in the southern part of Nigeria and it ranges from 2 – 8 depending on the breed with an average number of six litters per doe. 

Maximum number of loiter at weaning were obtainable with an average number of six litters. 

Litter size in rabbits varies from 6 – 10 kits in domestic rabbits depending on the breeds, and from 1 and 9 kittens in wild rabbits on average 3-5, 6 litter depending on the breeding cycle but in southern part of Nigeria. It ranges from 2 – 6 litters,

6.2
Conclusion 

 The results obtained in this study suggest that the weight of kits born in larger litter will be smaller than the weight of those born in a small litter though they may attain the same mature weight eventually. Their reproductive performances were investigated. Records obtained were analysed and descriptive statistic of reproductive performance studied, effect of litter size and birth on post weaning body weight of rabbits and mean weight of rabbit were all presented. Values obtained for some of the traits were also reported. Litter size significantly affects the weight gain of suckling rabbits up to point of weaning. The relatively low performance of the does cannot be attributed to the high proportion of the does in the population, inadequate deit and their body size (size of the Doe). 

6.3
Recommendations 

Maintaining high level of nutrition all through the growth period of rabbits would result in growth performance and productive performances of the Doe. Reduce litter size will help to achieve higher weaning weight and growth rate which will also help to increase their individual birth weight. 
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