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ABSTRACT 
 

The search for non-competitive feed materials for farm animals especially in the poverty laden Trans Saharan Africa 

cannot be over emphasized. Therefore, a 56 days investigation was carried out on 32 mixed sex Red Chinchilla weaner 

rabbits obtained from a reputable rabbitry farm to evaluate the carcass characteristics and organ proportions of Red 

Chinchilla weaner rabbits fed diets containing graded levels of Gmelina arborea fruit meal (GFM). The study was 

conducted in the Rabbitry unit of Teaching and Demonstration farm, Ignatius Ajuru University of Education, Ndele 

campus, Port-Harcourt, Rivers State, Nigeria. The animals were randomly assigned to four dietary treatment on as fed 

basis in a Completely Randomized Design (CRD). Treatment one (T1 0% GFM) inclusion rate served as the control 

while Treatments two, three and four (T2, T3 and T4) had 5%, 10% and 15% GFM inclusion rates respectively. Results 

obtained showed significant differences (P<0.05) for all the carcass characteristics and organ proportion indices 

measured. However, T4 had the third highest numerical value of dressed carcass weight of rabbits. This is indicative of 

economic viability in least feed cost since Gmelina arborea fruit meal (GFM) causing nuisance with no financial 

implication could totally replace maize with no negative effect on rabbits. The intestine of the rabbits in T4 weighed a 

little heavier than T1 but lesser than T2. This may be attributable to the fat content of GFM. Although, there was no 

visually noticeable adverse effect on organ characteristics, chemical analysis may be required for further investigation 

on organ characteristics. Conclusively, Gmelina arborea fruit can totally replace maize in rabbit diet for possible least 

cost feed production and improved performance of Red Chinchilla rabbits. 
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INTRODUCTION 

 

The growing need for the production of animals and 

animal products for consumption by man cannot be 

overemphasized because animal products supply proteins 

and other nutrients of high quality (Onunkwo, et al., 2019). 

For instance, in Nigeria and other developing countries, a 

large percentage of the population survive mainly on 

grains, roots and tuber crops, which supply proteins that are 

inferior to those of animal origin and as a result of this 

animal protein is becoming one of the most limiting 

nutrients in their diets (Annongu, et al., 2006). According 

to FAO (2001), the 68g animal protein intake per head per 

day recommended for maintenance is still a dream with 

Nigerians consuming about 18.7g against the minimum 

recommendation of 35g, while the recommended 85.9g 

protein intake for growth and development is almost 

impossible in many countries (NARP, 1996). For these 

reasons, it is necessary to find means of increasing livestock 

production so as to make adequate protein supply a reality. 

Rabbits have been recognized to have a very important 

role to play in the supply of animal protein to Nigerians 

especially in the rural and peri-urban areas (Makinde et al., 

2015). They are efficient converters of feed to meat and can 

utilize up to 30% crude fibre as against 10% by most 

poultry species. To make rabbit rearing more viable as a 

small-scale business, Makinde et al. (2014) have advocated 

the development of alternative feeding materials that will 

be relatively cheap when compared with commercial feeds 

or conventional feedstuffs. Rabbits have the potential of 

utilizing such unconventional feedstuffs as Mucuna utilis 

leaf meal (Sese et al., 2014), neem leaf meal (Ogbuewu et 

al., 2008), pigeon pea seeds (Amaefule et al., 2005) and 

other  diverse  plant  materials.  Similarly, Gmelina arborea
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fruit meal has been suggested as a possible energy source 
in livestock diets (Annongu and Folorunso, 2003). Hence, 
this study on the use of Gmelina arborea fruit meal on the 
carcass characteristics and organ proportions of Red 
Chinchilla Rabbit.  
 

MATERIALS AND METHODS 

 
The study was carried out in the Rabbitry unit of 

Teaching and Demonstration farm, Ignatius Ajuru 
University of Education, Ndele campus, Port-Harcourt, 
Rivers State, Nigeria (latitude 4058’ N and longitude 60 48E).  

Trees of the test material (Gmelina arborea) plant are 
used as wind breaks around the large area of land used for 
crop farming at the premises of Ignatius Ajuru University 
of Education, Ndele campus, Port Harcourt. Ripe and 
unripe Gmelina arborea fruits were collected from the 
ground. The other feed ingredients used for the formulation 
of the rabbit diets such as maize, palm kernel cake (PKC), 
soybean meal (SBM), wheat bran (WB), bone meal and 
vitamin/mineral premix were procured from a renowned 
feed ingredient shop in Port Harcourt, Rivers State 

The ripe and unripe Gmelina fruits comprising of the 
mucilage, juice and pericarp which formed the pulp 
together with their seeds were dried to constant weight, 
milled, packed in bags and stored in a cool dry place at 
room temperature for use in the preparation of the 
experimental diets for the rabbits.   

A total of 32 mixed sex Red Chinchilla weaner rabbits 
were obtained from a reputable rabbitry in Port Harcourt 
metropolis. All the rabbits obtained were made up of the Red 
Chinchilla breeds. The rabbits were housed individually in 
cages measuring 76 x 62 x 42cm, elevated at 90cm above the 
ground (Akinfala et al., 2013). Well ventilated wire mesh 
(2.5 x 2.5 x 1.25 cm gauge) and hard wood was used to 
construct the cages. Each cage contained three concrete 
bowls; one for holding the concentrate feed and the others 
for the drinking water and roughages respectively. 

All the diets used for the trial were iso-nitrogenous and 
iso-caloric and the gross composition of the experimental 
diet is presented in Table 1. The rabbits were offered 
drinking water ad libitum throughout the study period. 

At the end of 56 days feeding trial, final liveweight of 
the rabbits were taken. Three rabbits per Treatment group 
were starved of feed for 16 hours but offered water. These 
rabbits per treatment weighing close to the treatment group 
average was selected for carcass characteristics and organ 
weight evaluation.  Evisceration was done by first cutting 
the head between the zygomatic arches and the atlas. A cut 
was made down the breast plate through the abdomen to the 

pelvis. The anus was cut round and retracted together with 
the trachea and esophagus. The esophagus was cut round at 
the distal end to separate it from the diaphragm. The lungs 
and the trachea were removed intact and weighed while the 
gastro intestinal tract (GIT) was removed intact and 
weighed. Thereafter, the organs such as the liver, kidney, 
spleen, heart and the lungs were separated and weighed 
using a top loader electronic scale. 

All data generated were subjected to analysis of 
variance (ANOVA) and treatment means that were 
significantly different were separated using Duncan’s 
Multiple Range Test (Duncan, 1955) according to Steel and 
Torrie (1980) using computer software IBM SPSS Statistic 
version 20 (SPSS, 2009). 

 

RESULTS AND DISCUSSION 

 

The result of the proximate analysis of the experimental 
diets containing Gmelina arborea fruit meal is presented in 
Table 2. The Proximate analysis results showed significant 
differences (P<0.05) among the experimental diets. 
Consequently, the range of nutrient compositions in the 
experimental diets were: 12.60 – 14.94% for crude protein 
(CP), 11.66 – 12.53% for Ash, 4.34 – 28.34% for 
Carbohydrates, 0.46 – 2.17% for lipid, 4.73 – 5.80% for 
moisture and 57.98 – 63.78% for fibre. The differences in the 
experimental diets may be attributed to the differences in the 
nutrient composition of the replacement levels of the 
Gmelina arborea fruit meal. Although there were no definite 
trends, however, it was observed that the nutrients increased 
with the increasing levels of Gmelina arborea fruit meal 
inclusions in the experimental diets. 

The results of carcass characteristics of red chinchilla 
rabbits fed diets containing graded levels of Gmelina 
arborea fruit meal (GFM) is presented in Table 3. The 
findings from the study showed that there was significant 
difference (P<0.05) in all the parameters investigated among 
the experimental groups. The dressed weight recorded for 
the T1 group was the highest (1359.33g) while that of the T3 
group was the least (1081.67g). The general trend shows a 
decreasing dressed weight as the level of GFM in the diet 
increased. The lower limb weight relative to the dressed 
carcass weight ranged from 307.33 – 367.33g for T3 and T1 
respectively. The head weight relative to the dressed carcass 
weight ranged from 145.00 – 168.00g for T4 and T1 
respectively. The upper limb weight relative to the dressed 
carcass weight ranged from 345.67 – 366.67g for T1 and T3 
respectively. The waist cut weight relative to the dressed 
carcass weight of the rabbits in the treatment groups ranged 
from 356.67 – 442.33g for T4 and T2 respectively. 

 

Table 1: Percent composition of experimental diets for the red chinchilla rabbits 

Ingredients Graded levels (%) 

T1(0%) T2(5%) T3(10%) T4(15%) 

Groundnut cake (GNC) 10.00 10.00 10.00 10.00 
Maize 15.00 10.00 5.00 0.00 
Ground Gmelina Fruit (GMF) 0.00 5.00 10.00 15.00 
Palm Kernel Cake (PKC) 27.40 27.40 27.40 27.40 
Soyabean Meal (SBM) 4.00 4.00 4.00 4.00 
Wheat Bran (WB) 40.00 40.00 40.00 40.00 
Bone Meal (BM) 2.00 2.00 2.00 2.00 
Lysine 0.5 0.5 0.5 0.5 
Methionine 0.5 0.5 0.5 0.5 
Common salt 0.3 0.3 0.3 0.3 
Vitamin/Mineral Premix 0.3 0.3 0.3 0.3 
Total 100.00kg 100.00kg 100.00kg 100.00kg 
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Table 2: Proximate composition of weaner rabbit diet containing Gmelina arborea fruit meal 

Graded levels (%) 

Parameters (g/100g) T1 (control)0% T2 (5%) T3 (10%) T4 (15%) 

Protein  12.60b±4.55 14.94a±3.97 12.89b±2.43 14.63a±2.33 

Ash  11.79b±1.09 12.53a±0.76 11.66b±1.46 12.38a±0.31 

Carbohydrate  4.34d±2.16 6.27c±3.90 15.84b±2.67 28.34a±6.19 

Lipid  2.09a±0.79 2.17a±1.09 1.52b±1.47 0.46c±0.13 

Moisture  5.58b ±0.47 5.80a ±0.21 4.73d ±0.15 5.36c ±0.45 

Fibre  63.78a±6.44 58.41b±0.54 63.27a±3.42 57.98c±4.57 
a,b,c,d means within same row with different superscripts are significantly different (P˂0.05).  

 

Table 3: Carcass characteristics of rabbits fed the experimental diets 

Graded levels 

Parameters (g) T1 (control)0% T2 (5%) T3 (10%) T4 (15%) 

Live weight 1509.67a±90.33 1492.33b±25.67 1254.00d±198.00 1473.00c±120.00 

Dressed weight 1359.33a±122.67 1355.00b±51.00 1081.67d±211.33 1312.33c±75.67 

Lower limb weight 367.33a±56.67 346.00b±35.00 307.33d±18.67 322.33c±24.67 

Head weight 168.00a±23.00 162.00b±13.00 160.67c±15.33 145.00d±22.00 

Upper limb weight 345.67d±28.33 362.00b±24.00 366.67a±16.33 360.67c±12.33 

Waist cut weight 414.67b±25.33 370.33d±26.67 442.33a±45.67 356.67c±59.33 
a,b,c,d Means bearing different superscripts along the same row are significantly different (P<0.05). 

 

Table 4: Organ characteristics of rabbits fed graded levels of dried Gmelina fruit 

Treatments 

Parameters (g) T1 (control)0% T2 (5%) T3 (10%) T4 (15%) 

Kidney  9.67b±1.33 9.00c±1.00 7.67d±1.33 10.33a±0.67 

Heart  4.67a±1.33 3.67c±0.33 3.33d±0.67 4.33b±0.67 

Liver  44.00c±11.00 47.33b±5.67 40.67d±5.33 51.00a±4.00 

Spleen  7.67c±1.33 8.33b±0.67 8.33b±0.67 9.33a±4.67 

Intestine  268.67d±7.33 345.00a±22.00 280.00c±21.00 312.33b±53.67 
a,b,c,d Means bearing different superscripts along the same row are significantly different (P<0.05). 

 

The results of the organ proportions of red chinchilla 

weaner rabbits fed diets containing graded levels of 

Gmelina arborea fruit meal (GFM) is presented in Table 4. 

The findings showed significant (P <0.05) difference in the 

kidney, heart, liver and spleen weights. The intestine length 

ranged from 268.67cm - 345.00cm. The values obtained for 

the organ weights in this study are different from those 

reported by Bawa et al. (2007) while studying the effects 

of duration of cooking whole or crushed African locust 

bean seed on weaner rabbits and he observed that the heart, 

lungs, kidney and liver relative weight as a percentage of 

empty carcasses ranged from 0.24-0.57, 0.87-2.08, 0.61-

1.63 and 4.28-6.65%, respectively. 

 

Conclusions 

Findings obtained from this study, showed that the 

carcass characteristics of the rabbits fed the experimental 

diets with 5% GFM had the best dressing weight. There 

were no definite clear-cut trends in variations in numerical 

values of the retail cuts (lower limb weight, head weight, 

upper limb weight and waist cut weight) and organ weights. 
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