Esxon Publishers
International Journal of Applied Research and Technology
ISSN 2277-0585

Publication details, including instructions for authors and subscription information:
http://www.esxpublishers.com

Evaluating the Growth Performance of Rabbits
(Oryctolagus Canniculus) Using Energy-Protein Ratio
Feeds

Bukar, M. A.

College of Education Waka-Biu, Biu, Borno State Nigeria

Auvailable online: October 31, 2025.

To cite this article:

Bukar, M. A. (2025). Evaluating the Growth Performance of Rabbits (Oryctolagus Canniculus) Using Energy-Protein Ratio Feeds.
International Journal of Applied Research and Technology. 4(10): 94 —-104.

PLEASE SCROLL DOWN FOR ARTICLE

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan, sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the
contexts will be complete or accurate or up to date. The accuracy of any instruction, formulae and
analysis should be independently verified with primary sources. The publisher shall not be liable for
any loss, actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused
arising directly or indirectly in connection with or arising out of the use of this material


http://www.esxpublishers.com/

International Journal of Applied Research and Technology 95

International Journal of Applied Research and Technology EsxonPublishers

Vol. 14, No. 10, October 2025, 94 — 104.

Evaluating the Growth Performance of Rabbits (Oryctolagus Canniculus) Using
Energy-Protein Ratio Feeds

Bukar, M. A.

College of Education Waka-Biu, Biu, Borno State Nigeria

(Received: 13 October 2025 / Accepted: 16 October 2025 / Published: 31 October 2025).

Abstract

The experiment was carried out to determine the growth performance of different diets/feed ratios on rabbits
(Oryctolagus cuniculus) in Biu, Borno State, Nigeria. A total of twenty-four (24) 6-8-week-old rabbits of mixed breeds
were considered and fed diets consisting of varied energy levels measured in kilocalories per kilogram (kcal/kg) and protein
level diets calculated based on percentage for each weaned rabbit. The experiment lasted for sixty-three days. The rabbits
were assigned to four dietary treatments with six rabbits per treatment group and were allowed to access feed and water
without restriction (ad libitum) throughout the duration of the experiment. At the end of the experiment the rabbits were
slaughtered and dressed. The data from this study were analyzed statistically in a Completely Randomized Design (CRD)
using the procedures of Steel and Torrie (1985). The ratios of the dietary energy and protein levels produced highly
significant effects on feed intake. The slaughter weight and daily weight gain, carcass components, and organ weights were
recorded and expressed as a percentage of slaughter weight. This concluded that many investigations have suggested ways
of increasing the low animal protein intake of Nigerians. One of the cheapest sources of meat, but which has been neglected
in Nigeria, is rabbits. Obinne and Mmereole (2010) found rabbit meat to be high in protein (about 22%), low in fat (4%),
and low in cholesterol (5%), and thus to possess health-promoting qualities. Rabbits perform well when fed concentrate
feeds and medium energy and protein levels can be incorporated into weaned diets without adverse effects on growth,
carcass Yyield, and internal organ components. However, the availability of pelleted feeds in West Africa restricts
commercial rabbit farming. It is recommended that farmers use medium energy and protein levels without compromising
performance, but further studies are needed to evaluate the effects on hematological indices.
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Introduction

Nigeria's national meat supply situation is dire and seems to be getting worse over time. The demand for beef and
other animal products is expected to rise more quickly than population growth over the next 20 years, while the majority
of cattle breeds mature late (Okunbanjo, 1982). According to FAO (1982), short-cycle animals like pigs, rabbits, and
poultry may readily meet such an increase, but large animals cannot due to their slow production cycles.
Compared to poor countries, affluent countries consume far more animal protein per person. Between 1961 and 1992, the
United States consumed 66.7 to 73.5 g of animal protein per person, while Africa consumed 11.2 to 11.9 g over the same
time period. In 1992, Asia consumed approximately 48.6 grams of vegetable protein per person, whereas Africa only
consumed 44.1 grams.

A survey on the nutritional status of people in tropical Africa revealed that protein intake was low everywhere,
with the frequency being higher in rural Nigeria. According to C.T.A. Spore (2007), meat is the most significant source of
animal protein in Nigeria, and beef accounts for about 32% of all meat consumed in the nation, making it the most important
meat for Nigerian consumers. Furthermore, consumers' needs for calories have decreased and their intake of protein has
increased due to the fast urbanization and the transition from manual to desk work. Rimi (1982) asserts that although the
expansion of the beef business is debatable, the demand for beef is rising and will continue to do so due to the yearly
increase in the human population. Nigeria must preserve its declining foreign reserves at a time when meat imports are
rising. Nigeria's domestic beef production would have to be supplemented by imports. Regretfully, we do not yet have a
workable substitute in place, Rimi added. However, the low initial investment needed for small-scale rabbit farming
(rabbitry) is one of its key benefits.

Rabbits are efficient converter of forage into good quality animal protein. The broiler rabbit farming is gaining
momentum and becoming popular as a meat animal. Rabbits have short generation interval, high prolificacy, ability to
utilize waste and other unconventional feed sources and ability to thrive well on forages. Rabbit meat is high in protein
(22%) low in fat (4%) and cholesterol (5%) and thus possesses health promoting properties (Aduku and Olukosi 2000).
The leguminous fodder Desmodium tortuosum (Beggar weed) could be used as dried green forages to improve lactation
performance in local rabbits and to improve growth performance and nutritional meat quality of growing rabbits studied
by Kone et al. (2022). Kouakou et al. (2015) observed the leaves and stem of cultivated Ipomea batatas (sweet potatoes)
plants are possible constituents of the rabbit diet. The weaner rabbits fed dried Moringa oleifera leaf meal can be used up
to 60% on diets improve growth performance and increased income from diets of weaner rabbits by Zendrato et al. (2019).

Young people can easily afford to start keeping rabbits with virtually no financial risk and require very little space.
The animal is a prolific breeder, producing large quantities of tasty meat for home consumption (Adjare, 1993). In addition,
rabbit rearing has the potential to improve the diets and income of many African households as well as soil fertility. Etonam
(2008) stated that, the rearing of unconventional species (like rabbits, guinea pigs, rats) for meat started as long as 2,500
years ago. It is possible, however, for rabbit farmer to mix their own feeds which will meet the requirements of a balanced
diet and ensure fast growth, good milk production, and good health for both small-scale and commercial enterprises using
scientific terms, incorporating innovations, and at minimal cost.

Problem statement

Monogastric animals such as poultry, pigs, and rabbits have complex nutritional requirements, and in most cases,
feeds are formulated without taking into consideration the levels of energy and protein of the feed ingredients. But
Campbell et al (2003) said that there are factors favouring more accurate determination of feeding values of concentrates
and forages, if compared. In addition, on the levels of nutrient requirements by animals, energy and protein are most
essential. Banerjee (1998) stated that rabbits prefer pelleted feeds. Unfortunately, Adjare (1993) said pelleted feeds for
rabbits are not very available in West Africa, and instead, many rabbit farmers feed their stock with poultry feed, which
restricts the development of rabbit farming on a commercial scale.

Therefore, a carefully formulated and compounded feed at the recommended levels, to improve feed intake,
growth rate, and efficiency of converting food into tasty meat, is necessary to reduce the cost of production and to
incorporate innovations into rabbitry.

Justification

In the next 20 years, demand for beef and other animal products is likely to increase faster than population growth,
because of the effects of drought, a large number of cattle, sheep, and goats are dying of dehydration and starvation. FAO
(1982) states that such increases cannot be met easily by large animals only because of their slow production cycle, but can
be met by short-cycle animals like rabbits and poultry. Meanwhile, farmers and consumers alike have embraced rabbit
production as it has the potential to improve the diets and income of many African households, because they mature quickly
and reproduce rapidly.

Most rabbit farmers feed only forage or conventional feed to their stock, and this is not adequate to ensure optimum
performance. Therefore, the search for alternative sources of feed to improve the scope of rabbit production as well as raise
the protein intake in the developing countries, is a continuous one. Therefore, there is a need to research and document
new feeding and materials for the rabbit using the energy—protein ratio. Adjare (1993) stated that to understand in scientific
terms the ways in which animals use feed to maintain life, grow, reproduce, and produce tasty meat for home consumption.
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Obijectives of the Study.
The objectives of the study are to:
(i) Make a proximate analysis of the experimental diets.
(ii) Assess the impacts of the energy—protein ratio on the growth performance of weaned rabbits.
(iii) Determine the Carcass Yield and Internal Organs Weight.

Literature Review
Overview of Rabbit production

The term “Rabbit” generally refers to a small running animal with relatively short ears and legs, which give birth
to blind and naked young. According to Adjare (1993), they feed on a wide range of vegetation. And most of them live in
holes they dig under logs, rocks, or in holes made and abandoned by other animals. Banerjee (1998) reported that rabbits
share with rodents (rats, mice, squirrels, and guinea pigs) the habit of passing food twice through the gastrointestinal tract
(caecotrophy or coprophagy). They are also classified as herbivorous animals. Agar (2001) states that rabbits belong to the
family Leporidae, order Lagomorpha. All domesticated rabbits originated from the European wild rabbit of the genus
Oryctolagus and species cuniculus. Banerjee (1998) said Europe accounts for 85% of the total world output, and China is
second. Reddy (2001) also reported that rabbits have some attributes they could make them increasingly important as
sources of animal protein for human nutrition. In addition, Shuaibu and Ahmad (2007) found that rabbits have a rapid
growth rate and can be raised on low-concentrate diets consisting of large forages and agricultural by-products.

Rabbits, like many other traditional farm animals, are suited to cooler climates; they have a low thermo neutral
zone around 15 °C, commence male sterility at 29 °C, and become severely stressed over 35 °C. And have an average
lethal ambient and rectal temperature at 42.8 °C (Harkness 1988). However, there are possibilities to raise rabbits in hot
climates that hinge on other properties of the rabbit, such as small size and their ability to utilize many agricultural by-
products in the feed (McCroskey, 2001). The small size of rabbits and their relatively small space requirements compared
to their ability to convert feedstuffs into meat allow them to fit into areas not usually considered for agricultural production.
It is this size and space factor that can allow rabbits to produce in a hot climate (Adjare, 1993).

Feed intake of growing rabbits

Reddy (2001) said baby rabbits start to leave the nest and eat small quantities of compound feed at about 21 days
old. The intake of solid food begins as early as 4 weeks of age when coprophagy is well established. Weaning may be done
at this stage. Banerjee (1998) reported that the weaning of young rabbits is best done at 5-6 weeks of age, when their weight
is about 0.6 — 0.7kg and the quantity of feed to be fed per day is 50mg concentrate and 100 g green fodder. Reddy (2001)
said under Indian conditions, the feed intake at 5 weeks of age is 50 g/day, at 10 weeks is 100 g/day, and at 12 weeks to
adult age is 160 g/day. Adjare (1993) also said that the Californian or New Zealand white breed can achieve 2kg live weight
in 8 weeks and 3kg in 12 weeks.

Utilization of agricultural by-products as feed ingredient for rabbit

With shortages of arable land, feed ingredients, and water in many countries, rabbits can help with food production
by converting many agricultural by-products into meat. Generally, there is no need to use prime forages for rabbit feeding,
and there is no need to use grains that are fit for human consumption (McCroskey 2001). The list of what ingredients can
be incorporated into rabbit feed is enormous and growing continuously, so only a few are mentioned here, they include:
Berseem (clover) fibrous residue can be used at 18% or 36% of a corn-bran-barley-soy diet, while water hyacinth fibrous
residues or beet pulp may replace 50% of alfalfa in such diets (EI-Adawy et al., 2000); full fat raw sunflower seeds can be
used at 10% in the diet as a source of energy and protein (Abdel-Malak and Homouda, 2000); Barley radicle may partly
replace clover hay, wheat bran and soybean meal up to 30% of the diet; peanut hay can replace 100% of clover hay in
rabbit diet (Ibrahim, 2000); autoclaved Jack beans can be used up to 28% in the diet, replacing 100% of soybean meal and
about 50% of corn grains, while raw jack beans can be used up to 14% of the diet, replacing about 50% of the SBM; sugar
beet tops can be used in the diet up to 10%, replacing part of the clover hay (Tag EI-Din et al., 2000); Sweet potato tops
can replace all of clover hay at 30% of diet, and sweet potato roots can replace almost half the yellow corn, up to 15% of
the diet (Ali Mervat et al., 1999); economic efficiency of feeding cassava root meal to growing rabbits from weaning and
up to 16 weeks of age was considerably higher than that of barley; up to 40% acacia may be included in the diet of growing
rabbits (Abdel- Samee et al., 1992).

There are some advisories on the feeding and diet formulation for rabbits in hot climates with most reports
agreeing that higher protein level is beneficial (Abdel-Malak, (2000), Zanaty and Ahmed, (2000), Taie and Zanaty, (1993)
but some reports indicate that lower protein or variation of protein quality was more beneficial (Zanaty and Ahmed,.2000).
Perhaps because rabbits adjust their feed intake not to meet energy requirements but also to meet their protein requirements
(Abdel-Malak, 2000), excess protein could possibly be reducing feeding activity in hot periods. While making use of the
various agricultural by-products in rabbit feeding, care should be taken to keep the various carbohydrate fractions balanced
according to the recommendations of Gidenne (2000).
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Energy requirements of growing rabbits

Rabbits usually feed on fresh and dry leaves and grasses and occasionally on roots to meet their energy
requirements (Adejare, 1993). Young rabbits are usually weaned fully at 4-5 weeks and require a diet containing 16 — 18%
energy content to allow for growth and development (Agar, 2001). However, Reddy (2001) found that young rabbits need
a generous amount of fiber (about 15%) in diets to promote intestinal motility and minimize intestinal disease, but high
fiber diets (20%) may result in an increased incidence of caeca impaction and mucoid enteritis (Banerjee, 1998). The
National Research Council has recommended a dietary energy value of 2100Kcal ME/kg diet and 2500Kcal ME/kg diet
for maintenance and growing rabbits, respectively. Therefore, the concentrate feed should be low in crude fiber (under
20%) and high in energy (over 60% TDN).

Protein requirement of young growing rabbits

According to Smith (2001), proteins are the main group of materials in animal products; their provision in the diet
of animals is necessary as it influences the productivity of the animal. Shua’ibu and Ahmad (2007) found that Gmelina
leaves showed a better nutritional potential of rabbits due to the high crude protein content of 18% and low crude fiber
value of 12.5% than mango leaves, with CP 10.3% and that better weight gain and feed efficiency was obtained. Although
Adjare (1993) reported that consumption of large quantities of succulent leaves should be discouraged because of its
detrimental effects on young and pregnant rabbits. Reddy (2001), NRC 1977 recommended CP for young growing rabbits
to 16% and they preferred a pelleted diet over a meal form. In addition, the palatability of the feeds may be improved by
adding 3 — 6% molasses.

Digestion and absorption in young rabbit

Rabbit is a non-ruminant herbivore; it is a hindgut fermenter with a digestive system well-adapted for the digestion
of large quantities of forage typical of a herbivorous diet. The caecum is the major site of microbial fermentation. Rabbits
produce two types of fecal pellets: one soft type and the other hard type. Separation of the digester on the basis of particle
size occurs in the hindgut. Reddy (2001) found that in young growing rabbits, after weaning, the food intake quickly
increases until DM intake is about 5.5% of live weight, and this level is maintained until maturity. Banerjee (1998) rabbits
digest fiber poorly because of the selective separation and rapid excretion of large particles in the hindgut, although they
need about 15% CF to promote intestinal motility.

Impacts of energy-protein ratio on carcass and abdominal fat of rabbits

Reddy (2001) found that for concentrate feeds, there is no difference in the nutritive value for rabbits and
ruminants, and that increasing energy and decreasing crude protein for the 3 weeks after weaning results in increased total
carcass, that is, at 8 weeks of age. Reddy (2001) reported that increasing dietary energy throughout the growing period
resulted in higher total carcass fat. Adjare (1993) found that increased energy in the form of green leaves over 70% resulted
in rotund bellies with retarded growth. Agar (2001) young growing rabbits require a diet containing 16 — 18% CP, 16 —
18% CF, and a fat level of about 3%.

Materials and Methods
Study Area

The research was carried out at the Biu research farm associated with the College of Education, positioned at
latitude 10° 55° 77 to 10° 33” 0” N and longitude 12° 13” E to 12° 7° 60” E, at an elevation of 750 meters above sea level,
situated within Nigeria's Northern Guinea Savannah Zone. The region typically experiences a minimum average
temperature of around 30°C and a maximum average temperature of about 38°C, with rainfall occurring from April to
October (Davies, 1956).

Experimental Animals, Design, and Management

Twenty-four (24) weaned rabbits, aged between 6 to 8 weeks and weighing an average of 610 g, were utilized in
the study. The 24 weaned rabbits were randomly distributed into four distinct dietary treatment groups (T1, T2, T3, and
T4) following a Completely Randomized Design (CRD), with six (6) rabbits allocated to each treatment and replicated
three times, featuring two rabbits per replicate in hutches sized 45 x 30 x 40 cm.

The hutches were thoroughly cleaned, disinfected, and adequately ventilated. The rabbits were treated with
Coopane® De-wormer, a piperazine® product, to eliminate any potential worm infestations. Additionally, an antistress
supplement (Aminovit®) was provided to alleviate stress during transportation and adaptation to their new surroundings,
and antibiotics (Neo-Tetracycline®) were administered to address any microbial infections.

Experimental Diets/Treatments:
The percentage composition of the experimental diets for the weaned rabbits was established. The diets were
categorized into four treatment groups encompassing different levels of dietary energy and protein:
1. Control diet 1 (high energy with low protein),
2. Diet 2 (medium energy with medium protein),
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3. Diet 3 (low energy with high protein),
4. Diet 4 (a combined representation of all treatments: T1, T2, T3, and T4).

Each treatment group received a specific quantity of the diet on a daily basis. The animals were provided the diet
for a duration of nine (9) weeks (63 days), with feed and water available ad libitum. The formulation of the experimental
diets included maize, maize offal, groundnut haulms, groundnut cake, fish and bone meal, salt, and a premix as shown in
Table 1.

Analysis of Growth Performance

Feed consumption was assessed by tracking the amount of feed eaten daily over a period of nine weeks. The
difference between the total feed provided and the amount remaining after 24 hours was recorded. The rabbits' weights
were measured weekly during this period to monitor their growth. The feed conversion ratio was calculated using the
following formula:

Feed conversion ratio = feed intake (q)
Weight gain (g)

Determination of Feed/Diet Digestibility Trial

The study used in vivo techniques to evaluate digestibility of twelve rabbits in metabolism cages. The rabbits were
cleaned, disinfected, and placed in four experimental diets for seven days. The fecal matter was collected and analyzed.
The study recommends using medium energy and protein levels in feed formulations for rabbits without compromising
their biological and economic performance. However, further studies are needed to evaluate the effects on hematological
indices, as this aspect was not covered in the study.

Apparent digestibility = (Amount of feed consumed — fecal excretion) x 100
Amount of feed consumed

Carcass Yield and Internal Organ Weight

At the end of the experiments, three rabbits from each treatment group were randomly selected, weighed,
slaughtered, and skinned. After evisceration, the gastrointestinal tracts (GIT) were removed, and the empty carcasses were
weighed to determine carcass weight. Furthermore, the dressing percentage was computed by dividing the carcass weight
by the live weight. The organs (liver, lungs, heart, and kidneys) were also weighed and expressed as a percentage of the
slaughter weight.

Proximate Analysis
The experimental diets underwent analysis following AOAC (2002) guidelines: The dry matter (DM), crude fiber
(CF), crude protein (CP), ether extract (EE), ash, and nitrogen-free extract (NFE) were calculated.

Statistical Analysis

All collected data were analyzed using analysis of variance (ANOVA) based on a completely randomized block
design (CRBD), and significant differences among treatment means were assessed via Duncan’s multiple range tests (Steel
and Torrie, 1980).

Results and Discussion
Chemical Composition of Experimental Diets

The proximate analysis results of the diets are presented in Table 2. The crude protein (CP) content of the
experimental rations varied between 24.04% in diet 1 and 24.25% in diet 4. Crude fiber (CF) levels ranged from 10.44%
in T4 to 16.87% in T2, increasing with higher levels of groundnut haulms meal in the diets. The analysis also indicated
that the test diets (T1, T2, T3, and T4) contained 4.36%, 5.99%, 5.62%, and 5.25% ether extract, respectively. The
metabolizable energy values of the diets were similar, at 3234.49, 3152.54, 3203.83, and 3329.73 kcal/kg for treatments
T1, T2, T3, and T4, respectively as presented in table 2.

Growth performance of the young rabbit
The results for the average feed intake, weight gain and feed conversion ratio of the weaned rabbits are presented in Table
3.
Feed intake

The average daily feed intake results are shown in Table 3. The findings revealed highly significant (P < 0.001)
differences among the treatments T1, T2, T3, and T4 regarding the mean daily feed intake for the weaned rabbits given
the experimental diets. The feed intake values were recorded as 42.92, 42.13, 43.82, and 41.46 g/rabbit/day for treatments
T1, T2, T3, and T4, respectively. Notably, T3 had the highest value at 43.82 g/rabbit/day, while T4 had the lowest at 41.46
g/rabbit/day.
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Average daily weight gain

The average daily weight gain, which varied from 11.58 g/rabbit/day in diet 2 to 12.79 g/rabbit/day in diet 3, is
displayed in Table 3. The results indicated a significant difference (P < 0.001) among the treatments. The final body
weights showed highly significant (P < 0.001) differences between the treatments, although some similarities were
observed in the data obtained. However, the initial body weights did not show significant (P > 0.05) differences across the
treatment means.

Feed conversion ratio of weaned rabbits

Table 3 presents the results for the feed conversion ratio of weaned rabbits that were provided various dietary
levels of energy to protein ratios. The findings indicated that there were no significant differences (P > 0.05) among the
treatment means for feed conversion ratios. Nonetheless, the feed conversion ratios for diets 2 and 4 were superior
compared to those obtained in diets 1 and 3. Throughout the experimental duration, no mortality was recorded.

Nutrient digestibility

The nutrient digestibility results for weaned rabbits fed different dietary energy-protein ratios are depicted in
Table 4. The data revealed no significant differences (P > 0.05) among the treatments for all nutrients (%) assessed. The
digestibility of dry matter was consistent across all treatments. Likewise, the digestibility of crude protein, crude fiber,
ether extract, and ash were also similar among the treatments.

Impacts of variation in the levels of energy — protein ratios of diets on carcass yield and internal organs characteristics
of weaned rabbits

The results on carcass yield and internal organs characteristic are presented in Table 5. The slaughter weights
were statistically the same in all the treatment (Ti, T2, T3 and T4) with values 1401.6, 1361.67, 1415 and
1386.67g/rabbit/day respectively. But the carcass yield was highest in the rabbit fed diets 3 (1415.0 g/rabbit/day). In
addition there were no significance differences (P > 0.05) among treatments for the slaughter weight, carcass weight and
dressing percentage for all the four treatments. However, there were very significant differences (P < 0.001) among
treatments for all parameters measured for internal organs with treatment T3 having significantly higher values.

Discussions
Growth performance of weaned rabbits fed diets with levels of energy-protein ratios

The experimental diets was formulated such that rabbits need for generous fibre (15-16%) Banerjee (1998) which
promote intestinal motility and minimize intestinal diseases were considered by including 15-18% groundnut haulms in
the diets. It has been established that high or low fibre diet may affect the performance of young growing rabbits. Similarly,
Agar (2001) said young growing rabbits have higher requirement for protein.

The live weights of 1294.00-1426.44q rabbit obtained at the end of the experiment were superior to the range of
966.66-1133.33g as reported by Aruna (2007) for comparable ages. The low value (41.46g/rabbit/day) obtained in feed
intake was due to low level of energy in the feeds which could decrease the intake of rabbits (De-blas, 1986), and may also
be attributed to higher ambient temperature. Fielding (1991) reported that high ambient temperature has adverse effect on
feed intake in rabbits. The significantly (p<0.05) higher live weight gain recorded in treatment three can be attributed to
higher feed intake by the rabbit on this diet. Besides the adequate fibre and nutrient density of the diet (Table 2) might be
responsible.

The higher initial body weight albeit insignificant might also have stimulated higher intake by the rabbits and
ultimately better gain. This is similar to a report for rabbits fed cassava root and cassava peel meals fortified with fish meal
and palm oil as energy booster (Onifade and Tewe, 1993). In addition, the higher dressing percentage may be related to
the higher fat content in carcass. This is similar to the report of fielding (1991) who opined that the dressing percentage of
rabbits normally ranges from 50-56% and tends to be greater if they are fully grown and have abdominal fat. Yusuf, (2006)
also reported that dressing percentage is directly proportional to the carcass weight which increases with increase in energy
— protein ratio of diet.

Carcass weight and internal organs characteristics of weaned rabbits fed diets with deferent levels of energy protein
ratios

The weights of the rabbits before and after slaughter, and dressing percentage showed no significant deference
(p>0.05) among the treatments. The values obtained were superior to those reported by Mohammed et al, (2005) who
slaughtered rabbits of foreign breeds (Dutch and New Zealand white).Values obtained for heart, lungs, kidneys, eviscerate
and liver weights (table 4) in this study showed strong significant differences (p<0.05) among treatments it is a common
practice in feeding trials to use weights of some internal organs like liver and kidneys as indicators of toxicity. Bone (1979)
reported that if there is any toxic element in the feed abnormality in the weights of liver and kidney would be observed.

The abnormalities may arise because of increased metabolic rate of the organs in attempt to reduce these toxic
elements or anti-Nutritional factors to non-toxic metabolites. My observations regarding liver and kidneys weights in the
rabbits of different treatment groups suggested that the test diets do not contain any appreciable toxin. The values (%
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weight) obtained for liver were 1.89-3.58g similar to 3.01-3.5g obtained by Njidda and Isidahomen (2009). But the growth
and developments of the organs and body components may be due to the variations of energy and protein levels in the
diets, particularly treatment T, where energy level is high with low protein level and treatment T4 where energy level is
low and protein level is high. The significant increase in carcass dressing percentage is an indication of synergistic
interactive effect of energy and protein levels. This was required to produce significant effect on carcass composition of
young growing rabbits. Obinne and Mmereole (2010) reported that the slaughter yield of rabbits in terms of dressing
percentage depends on both dietary energy and consistent with the reports of Berne and Gons (2008) that growth,
uniformity and mortality of broilers were influenced by dietary protein, and Babiker and Abbas (2009) that pullets fed high
levels of crude protein diets produced the best body weight gain, average body weight and feed conversion ratio. Egoh
(2007) found that rabbits on low CP diets produced higher weight to compensate for low level of dietary protein.

Generally, the higher values obtained in treatment three T3 was an indication of compatibility of adopting and
using medium levels of energy and protein in feed formulation for young growing rabbits. Obinne and Mmerele (2010)
the significant increase in carcass dressing percentage is an indication of the interactive effect of energy and protein levels
in the diets.

Nutrient digestibility

The similarity in the digestibility of the parameters measured may be due to similarity in the composition of the
experimental diets. The findings of this experiment indicate that inclusion of medium energy and medium protein levels
of the experimental diets has no adverse effect on the digestibility of nutrients by the weaned rabbits on the various diets.
Values obtained in this experiment compared favourably with those reported by Mohammed et al, (2005) who fed goat
rumen content to growing rabbits.

Conclusion and Recommendations

From this study, it can be concluded that many investigations have suggested ways of increasing the low animal
protein intake of Nigerians. One of the cheapest sources of meat but which has been neglected in Nigeria is the rabbits.
Obinne and Mmereole (2010) rabbits meat which is high in protein, about 22%, low in fat 4% and cholesterol 5% and thus
possess health promoting qualities. Rabbits have been found to give high performance when fed concentrate feeds (Obinne,
2002). The results have also showed that medium energy and protein levels could be incorporated into the diets of weaned
rabbits without adverse effects on the growth performance carcass yield and internal organ components. Therefore, the
problems of feeding highly prolific animals such as rabbits should not be over looked, and hence the search for standard
feed for rabbits and not using poultry feeds as rabbit feeds, as reported by Adjare (1993) pelleted feeds for rabbits are not
much available in west Africa, and instead many rabbit farmers feed their stock with poultry feed which restrict the
development of rabbit farming on a commercial scale.

Based on the findings, this study has recommended that medium energy and protein levels could be used by
farmers in formulating feeds for growing rabbits without compromising their biological and economic performance.
Agricultural wastes like wastes from soya beans, rice. Amaranthus, rosette, etc. are common and cheap, thus can
economically benefit farmers immensely. However, further studies are needed to evaluate and examine the effects of this
combination on the haematological indices of on growing rabbis as it was not covered in this study.
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Tables

Table 1: Composition of experimental diets

Treatments

Ingredients 1 2 3 4
Maize 26.00 26.00 22.00 20.00
Maize Offal 27.00 35.00 30.00 25.00
G/nut haulms 15.00 18.00 17.00 16.00
G/nut Cake 23.25 12.25 22.25 30.25
Fish Meal 03.50 03.5 03.50 03.50
Bone Meal 04.50 04.5 04.50 04.50
Salt 00.50 00.5 00.50 00.50
Premix 00.25 00.25 00.25 00.25
Calculated Analysis
CP 19.07 15.42 18.57 21.45
CF 17.50 21.50 18.05 15.25
EE 04.45 06.05 05.25 03.75
ASH 07.00 09.10 08.50 06.80
NFE 51.79 48.11 47.45 52.06
E-P Ratio 0151 0178 0149 0136
ME Kcal/kg 2878.69 2744.44 2773.09 2919.50

Table 2: Proximate Chemical composition of experimental diets

Proximate Treatments

Nutrient (%0) T1 T2 Ts T
Dry matter (DM) 97.52 97.29 97.03 96.53
Crude protein (CP) 24.04 24.10 24.18 24.25
Crude fiber (CF) 12.50 16.87 14.73 10.44
Ether extract (EE) 04.36 05.99 05.62 05.25
Calcium (Ca) 01.13 01.16 01.19 01.20
Phosphorous (P) 00.64 00.70 00.77 00.83
Ash 02.19 02.31 02.50 02.70
Energy—protein (E-P) Ratio 135 131 133 137
M E (kcal/kg)* 3234.49 3152.44 3203.83 3329.73

+ ME = metabolizable energy

Table 3: Impact of variation of dietary energy and dietary crude protein levels on life performance of weaned rabbits

Treatments
Parameters Measured T1 T2 T3 T4 SEM
Number of rabbit (n-x) (n-3) (n-3) (n-3) (n-3) n=12
Av. Initial body weight (g)606.83 600.0 620.0 614.5 05.79NS
Av. Final body weight (g) 1393.83 1329.16 1426.33 1294.0 16.52N\s
Av. Daily feed intake (g) 42.92° 42.13° 43.822 41.46¢ 00.18***
Av. Daily weight (g) 12.492 11.58° 12.792 11.70° 00.20%**
Feed conversion ratio 03.10 03.65 03.09 3.56 00.22Ns
Mortality 0 0 0 0

Means with different superscript in the same row are significantly different from each other
Av. = Average
SEM = Standard Error of Means
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Table 4: Mean apparent digestibility of nutrient by weaned rabbits fed varying levels of energy — protein ratios of diets.

Treatments
Nutrients 1 2 3 4
SEM
Dry matter 67.96 71.97 65.17 66.18 4.01N8
Crude protein 57.55 52.78 49.21 49.91 3.20M
Crude fibre 51.71 49.19 47.08 44,74 4.05Ns
Ether extract 62.94 64.03 64.14 62.27 2.29Ns
Ash 49.22 57.25 53.02 52.43 3.01Ns
Nitrogen free extract 58.56 64.57 52.95 51.65 3.02Ns

SEM = Standard error of means
Ns = Non significance

Table 5: Impacts of variation in the levels of energy-protein ratios on the body components and organs of rabbits in
percentage (%) of slaughter weight.

Treatments
Parameters 1(n=3) 2(n=3) 3(n=3) 4(n=3) SEM
Slaughter wt (g) 1401.6 1361.67 1415.00 1386.67 456N
Dressed wt () 762.33 745.00 757.00 758.00 8.86NS
Dressing % ge 54.39 54,71 53.50 54.66 0.58NS
Internal organ %ge
Shoulder/forelegs 12.322 11.65° 12.652 11.50° 0.15***
Racks/ribs 10.49% 9.67% 11.262 8.89¢ 0.28***
Loin 12.39° 11.45% 13.932 10.88°¢ 0.31***
Hind legs 17.31% 16.45 17.832 15.73¢ 0.29***
Head 12.63° 12.28° 14.27?2 11.27° 0.33***
Skin 12.74° 11.87°¢ 13.942 11.75°¢ 0.24***
Heart 1.502 1.12° 1.692 1.09° 0.07***
Lungs 1.40° 1.08¢ 1.632 1.09¢ 0.06***
Liver 3.312 3.062 3.582 1.89° 0.22%**
Kidney 1,512 1.592 1.74 1.31 0.06%**
Eviscerate 15.512 14.29° 16.162 13.94° 0.23***

Mean within the same row with different super scripts significantly different (p<0.05), NS = non-significant (p<0.05), * =
highly significant, (n=3) = Number of rabbit per treatment and SEM = standard Error of mean.
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