


GROWTH PERFORMANCE OF WEANER RABBITS FED GRADED LEVELS OF RIVER TAMARIND (LEUCAENA LEUCOCEPHALA )(IPIL IPIL) SEEDS SUPPLEMENTED DIET	Comment by Dr. M. A. S.: Are you mean River tamarind??


ABSTRACT
This study examines examined the effect of varying levels of Leucaenaleu cocephala seed meal diet as a plant protein source on the growth performance of weanerweaned rabbits. The rabbits aged 0000 and average body weight was 693g randomly divided to four experimental groups . The purpose of this study is to examine the nutritional worth of including Leucaenaleu cocephala seed meal as a plant protein source in the diet of rabbits. Sixteen(16)  weanerweaned rabbits were used for the study with four diet groups containing 0, 15, 30 and 45% Leucaenaleu cocephala seed meal as a replacement for soya bean cake and measurements taken in a 56 day experimental period were: final body weight gain, feed intake and feed conversion ratio.  Four rabbits were randomly allotted to each dietary treatment after balancing for sex, color and body weight, and kept in individual pens. Data collected were subjected to analysis of variance. Results showed that no significant differences among groups in growth performance of weaned rabbits. the The body weight gain of the rabbits decreased as the proportion of Leucaenaleu cocephala seed meal in the diets increased, except with 30% inclusion. The final body weights were 467.00g, 465.25g, 642.75g, and 304.25g for 0, 15, 30 and 45% inclusions, respectively. Average daily feed intake and feed conversion ratio were 71.85, 68.75, 68.67, 68.66g/rabbit, and 8.6, 8.27, 5.98 and 12.65 for the respective diets/inclusions. Though the study asserts that Leucaenaleu cocephala seed meal had adverse effects on the feed intake, body weight gain and growth performance when it is included in the ratio beyond 30% level of rabbit diet, yet the inclusion of 30% Leucaenaleucocephala seed meal in the diet of weaner rabbits ensured optimum performance and is, therefore encouraged as a healthy practice. 
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INTRODUCTION
Animal protein sources are becoming inadequate in developing countries in terms of quality and quantity due to the geometric increase in human population without a corresponding increase in food animals owing to diseased animal protein (0000). Odunsi (2003) reported that rapid growth of human and livestock population has led to increasing need for food and feed in less developed countries. Hence, rabbits which fall into the category of under-utilized livestock species in developing countries, have been seen as one way of meeting the animal protein requirement of the Nigeria populace (Iyeghe-Erakpotoboret al., 2002). This is because rabbits are renowned for their fecundity and prolificacy (Biobaku and Dosunmu, 2003), ability to utilize forage (Aduku and Olukosi, 1990) and rabbit meat is low in fat and cholesterol levels (Biobaku and Oguntona, 1997). The rapid rate of reproduction and short gestation period of 28 – 32 days has made its production a wise choice as a means of alleviating food shortage(     ). However, rabbit breeding is facing enormous constraints such as diseases, feeding, acceptability which consequently lead to high cost of production, of which feed cost is highly significant since nutrition accounts for about 70 -80% of production cost (Akinmutimi, 2001). This has been linked to the escalating prices of conventional feed ingredients such as soybean meal, maize and sorghum (Akinmutimi, 2006). The conventional feed ingredients, particularly the protein sources used in feed formulation such as fish meal, groundnut cake and soybean meal are very expensive. This is why it is urgent to find economical, beneficial, endogenous alternative feedstuffs to produce rabbit in quantity and quality (Ijaiya and Awonusi, 2001; Dougnonet al., 2012). To make rabbit production more attractive to small-scale business people, there is need for the development of cheap alternative sources of feed to supplement or replace cereal or protein sources in diets of rabbit to make production more profitable. The high cost of conventionally used plant protein sources in developed and poor countries became major problem. With increasing scarcity of animal protein and the high cost of commercial feed, particularly in the developing countries, forage, after being converted to meat, may play an important role in enhancing the quality of human food (Cheeke, 1983). One of such alternative plant protein sources that is locally available and can ensure sustainability of the production is 00000 (Leucaenaleucocephalawhich) and it is common in various locations.  It has been found to be useful as animal feed, fuel, ground cover, fertilizer, and wind breaker (Kang, Grimme and Lawson, 1985), in addition to its enormous potentials in afforestation and agroforestry (ILCA, 1986).  The trees, leaves and shrubs form a natural part of the diet of many ruminant species, and have been used traditionally as sources of forage for domesticated livestock in Asia, Africa and the Pacific (Skerman, Cameron and Riveros, 1988; NAS, 1984).	Comment by Dr. M. A. S.: What are you mean in here (diseased animal protein )	Comment by Dr. M. A. S.: Where is the reference???	Comment by Dr. M. A. S.: Reference???	Comment by Dr. M. A. S.: Reference???
Leucaenaleucocephala known as “multipurpose tree”,  Jones et al., (1976) due to its diverse use, is one of the numerous legume grains and shrubs that are in abundance in Nigeria playing a very important role in ecological and biodiversity conservation as well as in ruminant farming in the country. The L. leucocephala was reported capable of producing about 3-5 tonnes seeds ha-1yr-1 and high crude protein (CP) value of 28 to 45% (Widin, 2004).  It is promoted extensively for reforestation, rural development programmes and ruminant production. It has rapid growth with the overall leaves and twigs yield averaging 0.92 kg/plant after a year of establishment in pot with 23.34 percent of crude protein (Widin, 2004). The Leucaenaleucocephala could be incorporated into the diet of rabbit diets.  Leucaena, being a legume, is rich in proteins and other nutrients.  Jones (1979) showed that Leucaena leaves have been fed to livestock with some degree of success.  Equally too, Glasby (1975) report that the use of Leucaenaleucocephala at high dietary levels from 40% upward has been limited by the toxic amino acid named mimosine present in its leaves, stems and seeds. Otesile and Akapokodje (1987) indicate that in spite of the nutritive potential of Leucaenaleucocephala, its use by cattle as feed may result in certain undesirable effects. Leucaena levels should not exceed 30% for ruminants, 20% for rabbits, and 75% for poultry on a dry matter basis (Barry, 1987).  The anti-nutritional factor present therein, i.e. mimosine, has limited the percentage that can be included in the diet. However, some animals have built resistance with microorganisms that can degrade the mimosine and its product (Palmer, et al., 1986). Hence this work is aimed at determining the growth performance of rabbits using graded levels of leuceanaleucocephalaseed supplemented diets.	Comment by Dr. M. A. S.: Reference??	Comment by Dr. M. A. S.: Reference??
MATERIALS AND METHODS 
EXPERIMENTAL SITES 
The experiment was conducted at the rabbitary section of Dagwom farm department at National Veterinary Research Institute Vom, (longitude 8o - 45o East and latitude 9o North), Northern Guinea Savannah Zone in Nigeria. The average annual rainfall ranges between 1250 and 160mm. The rainy season extends from April to October with peak rainfall in July/August, there is little or no rainfall in the dry season (November to March). Relative humidity ranges between 14 to 74 percent, with minimum and maximum evaporation recorded in August and March respectively. The mean air temperature ranges from 12o to 17o C and 24o and310o C,  respectively. The climate shows characteristics of coldness common at high latitudes and subtropical regions.
SOURCE OF EXPERIMENTAL ANIMALS
A total of 16 weaners rabbits of mixed breeds and sexes of 5 weeks old were sourced from Rabbits world farms in Rukuba road Jos north LGA and was used for the experiment. 	Comment by Dr. M. A. S.: Sample size is too small
PREPARATION OF EXPERIMENTAL DIETS 
Seeds of Leucaenaleu coecephala (ipilipil) were obtained from Dagwom farm, National Veterinary Research Institute Vom. The seeds were crushed and milled using hammer mills.
EXPERIMENTAL DIET 
The composition of the exxperimental diets formulation and proximate analysis  is are presented in table Table 1 and 2.  while the proximate composition of the experimental diet is shown in table 2, Diets A, B, C, D contained 0, 15, 30 and 45% inclusion of Leucaenaleucocephalaseed meal as a replacement for by soya beans meal, with 0% inclusion serving as the control.


Table 1: Feed Composition of experimental diets
	
	T1Control diet
	T215%LLSM
	T330% LLSM
	T445% LLSM

	Maize 
	30.15
	30.15
	30.15
	30.15

	Soya bean cake (00%) 
	18
	15.30
	12.60
	9.90

	LLSM
	0
	2.70
	5.40
	8.10

	GNC1
Maize offal
	5
15
	5
15
	5
15
	5
15

	Rice offal 
	15
	15
	15
	15

	PKC2
LLSM 
	12
0 
	12
2.70
	12
5.40
	12
8.10

	Bone meal 
	2.5
	2.5
	2.5
	2.5

	Lime stone 
	1.5
	1.5
	1.5
	1.5

	Salt 
	0.3
	0.3
	0.3
	0.3

	Premix3 
	0.25
	0.25
	0.25
	0.25

	DL-Methionine 
	0.1
	0.1
	0.1
	0.1

	Lysine
Toxinyl	Comment by Dr. M. A. S.: This antifungal  OR what?? Write footer of table
	0.1
0.1
	0.1
0.1
	0.1
0.1
	0.1
0.1

	Total 
	100
	100
	100
	100


1 GNC:………; 2PKC:……..; Premix:
Proximate Composition of Experimental Diets.
The result of the proximate composition of the experimental diets is presented in table Table (2) 
Table 2: Proximate analysis of experimental diets	
	Treatment
	CP%
	FATFat%
	ASHAsh%
	CF%
	DE (kcal/kg)	Comment by Dr. M. A. S.: Must be Insert these values in table
	MOISTUREMoisture%

	T1Control
	27.22
	5.09
	5.40
	17.20
	
	4.14

	T215% LLSM
	20.20
	5.03
	9.43
	12.57
	
	4.00

	T330%LLSM
	23.29
	5.59
	10.51
	14.08
	
	5.23

	T445%LLSM
	20.07	Comment by Dr. M. A. S.: How is that?? The experimental diets must be isonitrogenous and isocaloric
	6.51
	11.07
	11.63
	
	3.67


 CP = Crude Protein, Crude fiber, Fat,ASH and Moisture; DE (kcal/Kg)= digestible energy

Experimental Procedures
A total of 16 weaner rabbits were randomly divided into four dietary treatments and replicated four times with each rabbit representing a replicate. The dietary treatments were arranged in a completely randomized design. The experimental weaner weaned rabbits were kept in hutches each measuring 2ft by X2ft with drinkers and feeders. All recommended health practices and management were strictly observed. Each of the four (4) dietary treatments was fed to the four groups of rabbits for 8weeks, water was supplied ad libitum.	Comment by Dr. M. A. S.: Sample size is small	Comment by Dr. M. A. S.: Only Water was  ad libitum?? Must be water and feed  were ad libitum

Data Collection
Individual body weight was taken before the commencement of the experiment (initial body weight) and then on weekly intervals. The feed given to the rabbits was weighed as “feed in” and “feed out” in order to ascertain the quantity of feed consumed every day. Body weight gain was calculated as the difference between initial weight and final weight. The feed-intake was determined as the difference between feed-in and feed- out the weight of rabbits were recorded. 

Data Analysis
Data collected were subjected to one-way analysis of variance using SPSS. 	Comment by Dr. M. A. S.: Significant differences by what?? Duncan OR tuky test
RESULTS
Table 3: Growth performance of rabbits fed inclusion level of  Leucaena (Leucaenaleucocephala) seed meal
	Parameters 
	Control
	15.0% LSM
	30.0% LSM
	45.0% LSM
	SEM
	P-value

	Initial weight (g)
	687
	704.75
	701.25
	679
	36.32
	0.995

	Final weight (g)
	1154
	1170
	1344
	983.25
	59.66
	0.209

	Weight gained (g)
	467
	465.25
	642.75
	304.25
	58.03
	0.244

	weight gained/day (g)
	8.34	Comment by Dr. M. A. S.: plz double check. These values are not logic, daily body weight gain range 20-29 g/rabbit/day
	8.31
	11.48
	5.43
	1.04
	0.244

	Total Feed intake (g)
	574.77
	549.97
	549.36
	549.31
	5.8
	0.339

	Daily feed intake (g)
	71.85
	68.75
	68.67
	68.66
	0.10
	0.339

	Feed conversion ratio
	8.62	Comment by Dr. M. A. S.: Feed conversion ration values are not logic , FCR in rabbits range 2-5 not more than this, plz double check
	8.27
	5.98
	12.65
	0.52
	0.449


abc means with different superscripts on the same row differ significantly (P< 0.05)
LSM= Leucaena (Leucaenaleucocephala) seed meal
SEM= Standard error mean


Growth performance of rabbits fed inclusion level of Leucaena (Leucaenaleucocephala) seed meal.
Table 4: show the growth performance of rabbits fed inclusion level of Leucaena (Leucaenaleucocephala) seed meal. All growth performance measured shows no significant difference.  






	Comment by Dr. M. A. S.: Choose between table OR fig. this is manuscript not thesis  


Figure 1: show the initial weight of rabbits fed inclusion level of Leucaena (Leucaenaleucocephala) seed meal (LSM). There was significant different in initial weight. Rabbit fed 15.0% LSM had the highest initial weight (704.75g) followed by 30.0% LSM (701.25g) with least 45.0% LSM (679.00g). 



Figure 2: The final weight of rabbits fed inclusion level of Leucaena (Leucaenaleucocephala) seed meal (LSM) was shown in Figure 2. Significant different was observed in final weight. Rabbit fed 30.0% LSM had the highest final weight (1344.00g) followed by 15.0% LSM (1170.00g) with least 45.0% LSM (983.25g). 




Figure 3: The weight gained of rabbits fed inclusion level of Leucaena (Leucaenaleucocephala) seed meal (LSM) was shown in Figure 3. Significant different was observed in weight gained. Rabbit fed 30.0% LSM had the highest final weight (642.75g) followed by 15.0% LSM (465.25g) with least 45.0% LSM (304.25g). 





















Figure 4: show the weight gained of rabbits fed inclusion level of Leucaena (Leucaenaleucocephala) seed meal (LSM). Significant different was observed in weight gained. Rabbit fed 30.0% LSM had the highest final weight (11.48g) followed by 15.0% LSM (8.31g) with least 45.0% LSM (5.43g). 



















Figure 5: show the total feed intake of rabbits fed inclusion level of Leucaena (Leucaenaleucocephala) seed meal (LSM). Significant different was observed in total feed intake. Rabbit fed control had the highest total feed intake (574.77g) followed by 15.0% LSM (549.97g) with least 45.0% LSM (549.31g). 

















Figure 6: show the daily feed intake of rabbits fed inclusion level of Leucaena (Leucaenaleucocephala) seed meal (LSM). Significant different was observed in daily feed intake. Rabbit fed control had the highest daily feed intake (10.26g) followed by 15.0% LSM (9.82g) with least 45.0% LSM (9.81g). 


















Figure 7: Feed conversion ratio of rabbits fed inclusion level of Leucaena (Leucaenaleucocephala) seed meal (LSM) was shown in Figure 7.  Feed conversion ratio was significant different with rabbits fed 45.0% LSM having the highest feed conversion ratio 12.65) with least FCR in rabbits fed 30.0% LSM (5.98). 
Discussions
The growth performance of rabbits given varied levels of Leucaenaleucocephalu seed diets are shown in Table 1 or Figure 1 to 7.  The dietary levels of leucaena seed significantly (P<0.05) influenced the feed consumption of the rabbits. The results obtained in this study was in agreement with the report of Babatundeet al. (1996)who state that the increased in the  dietary level of LSM (P<0.05) has  adversely affected on the rabbits. In fact, rabbits fed the 45% leucaena seed diet were grossly emaciated with highest mortality of 100% having been recorded in this dietary group. Although these rabbits did show any characteristic signs such as alopecia, excessive salivation and goiter that are commonly associated with mimosine toxicity (Jones and
Megarrity, 1983). Tangendjajaet al. (1990) reported reduced growth and
feed efficiency a t all levels of leucaena leaf meal inclusion in rabbit diets.
The results obtained for feed intake and daily feed intake was in line with the result of Makinde (2016) who stated that there is significant decline in weight gain and feed intake at 20 % dietary inclusion of White lead tree and Siratro leaves could be attributed to the presence of some anti-nutritional factors (ANF),which are thought to be prevalent in most raw legumes (D'Mello,1982). Previous studies have indicated that the presence of some anti-nutritional factors like tannins in the diets results in poor palatability and consequent decrease in feed intake due to its astringent property as a result of its ability to bind with protein of saliva and mucous membrane (Makindeet al., 2014). Also, phytic acid is widely distributed in commonly consumed foods and found in almost all feeds of plant origin. Phyticacid as powerful chelating agent reduces the bioavailability of divalent cations by the formation of insoluble complexes which are mostly not available to monogastrics(Weaver and Kanna,2002). In consequence, the consumption of feed containing high phytin content could produce a deficit in the absorption of some dietary minerals and can also adversely affect the digestibility of protein by inhibiting a number of digestive enzymes in the gastro-intestinal tract such as pepsin, trypsin and chymotrypsin (Cadwell, 1992).  Furthermore, Mtenga, and Laswai  (1994),reported that when rabbits feed on 30% of white lead tree leaf  blended meal, there were low growth rate and feed utilisation was inefficient. At 20% of white lead tree blended meal, rabbits experience severe alopecia. 

This study determines the growth performance of rabbits fed graded levels of Leucaena (Leucaenaleucocephala) seed meal. The study observes that the inclusion of Leucaenaleucocephala up to 30% in rabbit’s diet improves feed conversion ratio as well as the average body weight gain and final weight gain. Therefore, in view of the outcome of this study we recommend the use of Leucaenaleucocephala seed meal (LLSM) at 30% inclusion level in rabbit feeds. It is also recommended that leucaena (IpilIpil) tree should be planted in farms and backyards by farmers to make it available and cheaper for feeding animals.
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Final weight (g)	Control	15.0% LSM	30.0% LSM	45.0% LSM	1154	1170	1344	983.25	Final weight (g
Weight gained (g)	Control	15.0% LSM	30.0% LSM	45.0% LSM	467	465.25	642.75	304.25	Weight gained (g)
weight gained/day (g)	Control	15.0% LSM	30.0% LSM	45.0% LSM	8.3392857142857189	8.3080357142857189	11.477678571428571	5.4330357142857135	Weight gained/day (g)
Total Feed intake (g)	Control	15.0% LSM	30.0% LSM	45.0% LSM	574.77000000000021	549.97249999999997	549.35999999999967	549.30749999999978	Total Feed intake (g)
Daily feed intake (g)	Control	15.0% LSM	30.0% LSM	45.0% LSM	71.849999999999994	68.75	68.669999999999987	68.66	Daily feed intake (g)
Feed conversion ratio	Control	15.0% LSM	30.0% LSM	45.0% LSM	8.620000000000001	8.27	5.98	12.65	Feed conversion ratio
Initial	Control	15.0% LSM	30.0% LSM	45.0% LSM	687	704.75	701.25	679	


