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1 RESUME 
To contribute solutions to the problem of animal protein shortage for human consumption 
in Cameroon, a study was conducted at the Teaching and Research Farm of the University 
of Dschang- Cameroon to evaluate the effects of inclusion levels of Tithonia diversifolia leaf 
meal (TDLM) on growth performance and carcass characteristics of rabbits. The leaves 
were chopped, boiled for 5 minutes, drained, sundried, milled and analysed for proximate 
composition in the Laboratory of Animal Nutrition. The leaf meal was used to formulate 4 
experimental diets containing 0% (control) 15, 20 and 25% of the TDLM, corresponding to 
T0, T1, T2 and T3, respectively. A total of 40 (20 males and 20 females) 2-months-old 
rabbits, weighing 1000 ± 125g were randomly assigned to the 4 dietary treatments in a 4 x 10 
replicates in a completely randomized design. The live weights of the animals were 
evaluated weekly for 9 weeks. Eight (8) rabbits (4 males and 4 females) per treatment were 
randomly selected and sacrificed for carcass evaluation.  The data collected were then 
submitted to one-way Analysis of Variance (ANOVA). Mean differences were separated 
using Duncan. The results showed that incorporation of TDLM induced a decrease in daily 
feed consumption. The least daily feed intake was observed in treatment T3 (109.14g/d) 
while the highest daily weight gain (24.49g/d) and the least feed conversion ratio (4.61) were 
also observed in the same treatment T3. However, no significant differences were observed 
for these parameters (P>0.05) between the treatments although daily weight gain was higher 
and feed conversion ratio lower in the males as compared to the females. Carcass yield 
(C.Y.) was higher in the control T1 (52.39%) though comparable (P>0.05) with all the other 
treatments. Abdominal fat was significantly (P<0.05) lower (1.90%) in the treatment T0 but 
it was comparable to T3 while it was highest (2.28%) in T2. However, C.Y. was higher in 
males and abdominal fat was higher in females when sex was considered. The relative 
weight of the lungs was highest in T1 (0.55%), liver in T2 (2.25%), kidneys in T1 (0.56%) and 
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the heart in treatment T2 (0.25%) though, there were no significant differences (P> 0.05) 
observed in organs weights. Although there were significant differences between organs of 
different sexes, no regular pattern was maintained. These all signified nutritional adequacy 
at all levels of inclusion of TDLM, improving growth performance at the inclusion level of 
25%. T. diversifolia leaves boiled for 5 minutes, sundried and milled can therefore be used 
as an alternative ingredient which when included in the rations of rabbits up to 25%, still 
compares well with conventional ingredients in growth and carcass performance 
irrespective of the sex. However, the use of TDLM could significantly reduce the cost of 
feeding and enhance meat production as it is relatively more abundant as compared to other 
ingredients.     
 
2 INTRODUCTION 
Agricultural production in Cameroon is 
estimated to grow at 2.2%, lower than the 
annual demographic expansion rate of 2.9% 
(FAO, 2005). This disequilibrium shows a 
limitation in food supply and explains why food 
importation and particularly proteins of animal 
origin is inevitable in Cameroon (Awono et al., 
2005). According to the norms laid down by 
the Food and Agricultural Organisation (FAO) 
and the World Health Organisation (WHO), 
the quantity of proteins of animal origin 
necessary for an individual is 42 kg/caput/year. 
Meanwhile, in Cameroon, the animal 
production sector is not capable of providing 
the population with 34 kg/caput of meat/year 
(Awono et al., 2005).  The low level of 
production of proteins of animal origin is 
strongly linked to feeding cost which represents 
a very important potion of animal production. 
In fact, there is high competition between 
humans and domestic animals for cereals and 
legume grains and this tends to raise the cost of 
animal feed. As a consequence, nutrition 
research in livestock should focus on alternative 
sources of feeds to avoid direct competition for 
food between man animals. These includes 
agro-industrial by-products and forages, notably 
the leguminous and Asteracaea (composite or 
head family) families such as T. diversifolia 
species; an invading species which grows 
abundantly and uncultivated on road sides, 
infertile lands, fallow lands in the forest and 
tropical savannah (Akinola et al., 1999). In 
Cameroon, T. diversifolia is commonly called the 
wild sunflower, or fleure jalousie’’ (French 

appellation) due to the bright yellow colour 
(signifying jealousy) of its flowers and its ability 
to suppress and eliminate a wide variety of 
herbs and invade the area. It is drought 
resistant and the leaves are abundant and green 
throughout the year, yielding averagely 70 - 75 
Tones/ha/year (Ernest, 2002). Nutritional 
studies conducted on the leaves revealed that 
crude protein vary from 14 – 30%, ashes 8 – 
20), crude fibre (> 10%) and lipids (2 - 5%) 
(Mahecha and Rosales, 2005; Foku, 2014). The 
variation in nutrient composition depends on 
the state of maturity at which it was harvested, 
the ecological zone and the processing method 
(Wambui et al., 2006; Pathoummalangsy and 
Preston, 2008; Fasuyi et al., 2010). However, the 
presence of anti-nutrients in the leaves, notably: 
tannins (0.39%), phytic acid (79.1%), alkaloids 
(1.23%), oxalate (1.76%), flavonoids (0.87%) 
and saponins (2.36%)  makes he leaves bitter 
and this contributes to the problem of 
acceptability among different species of animals 
(Fasuyi et al., 2010). However, simple 
processing techniques such as boiling can 
considerably reduce the level of anti-nutrients 
as well as enhance palatability and digestibility 
(Sallau et al., 2012). Boiling has been associated 
with significant reduction of cyanide in Moringa 
oleifera leaves by 88.10% (Sallau et al., 2012), 
reduction of oxalate content of Arachis hypogaea 
L (Groundnut) from 3.04 mg/g to 2.62 mg/g 
and trypsin inhibitor from 0.12 TUI/g to 0.09 
TUI/g. Nonetheless, excessive heating may 
negatively affect protein quality of food/feed 
(Mada et al., 2012). Another remedy to meet up 
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with the required quantity of animal proteins 
will be to focus on the production of short 
cycle animals including birds, pigs and rabbits. 
However, domestic rabbits (Oryctolagus cuniculus) 
compared to other domestic animals are 
preferred because they are monogastric 
herbivores and do not compete directly with 
human beings for food. Also, rapid growth rate 
of up to 39.7 g/day have been observed in 
parts of the world (Ayers et al., 1996) and 14-20 
g/day in Cameroon (Foku, 2014). They are fast 
maturing (4-5 months), attain market weight (2-
2.5Kg) at 10-12 weeks. Moreover, rabbits can 
be raised on low grain diets high in roughage. 
They are well adapted to backyard production 
systems which do not require much capital and 
space. Furthermore, rabbits have high 
reproductive potential due to high prolificacy 
and a short gestation period (28 – 32 days). A 
doe is capable of producing averagely 8 

kits/kindling and averagely 7 kindles/year, 
giving 56 kits/doe/year with mortality rate of 
5%. Rabbits have the ability to rebreed 
immediately after parturition (Effiong and 
Wogar, 2007). No other animal in livestock 
breeding has this amazing reproductive 
efficiency. Moreover, rabbit meat is a delicacy 
and of high quality with 20-22% proteins, low 
calories (1749 kcal kg) low fat content (1 - 11%) 
and lowest cholesterol (169mg/100g) when 
compared with beef (200 mg/100g), chicken 
(220 mg/100g) and pork (223 mg/100g) 
(Janieri, 1997; Asit; 2014). In this context, this 
study was conducted to contribute to the 
knowledge of animal production with the use 
of alternative sources of feeds and more 
specifically, to evaluate the effect of inclusion 
of different levels of boiled T. diversifolia leaves 
on the growth performances and carcass 
characteristics of rabbit. 

 
3 MATERIALS AND METHODS 
3.1 Study zone: The study was carried out 
at the rabbit unit of the Teaching and Research 
Farm of the Faculty of Agronomy and 
Agricultural Sciences (FAAS), University of 
Dschang; located at 1420m above sea level; 
between latitude 5o  - 6o N and longitude 10o - 
11oE with an equato–guinean climate tempered 
by altitude. The annual temperature and relative 
humidity range between 10 - 25o C and 49 - 
97% respectively (Pamo et al., 2005). The area 
receives an annual rainfall between 1500 - 2000 
mm. The zone has a long wet season (mid - 
March to mid-November) and short dry season 
(late November to early March).  
3.2 Preparation of test ingredients : The 
wild sunflower (T. diversifolia Hemsl A. Gray) 
leaves used for this experiment were harvested 
during late February and early March from the 
uncultivated plots of the University of Dschang 
Teaching and Research Farm, prior to the 
flowering stage (7±1 weeks old). The leaves 
were chopped (2±1cm) with machetes and 
immersed in boiling water for 5 minutes, 
removed, drained, air-cold by spreading on a 
mat, sun-dried to a constant weight and milled 
using a harmer milled of sieve size 2 mm to 

form a leaf meal. Samples of the meal were 
immediately taken and analysed for proximate 
composition in the laboratory of Animal 
Nutrition according to AOAC (1990). The rest 
of the leaf meal was stored in air-tied polythene 
bags prior to use in experimental diets.  
3.3 Animals and prophylactics: Forty 
rabbits (20 males and 20 females) aged 7±1 
weeks were selected from among 180 rabbits in 
the Rabbit Unit of The Research and Teaching 
Farm of the University of Dschang. Prior to the 
commencement of the experiment, the rabbits 
were prophylactically treated against internal 
and external parasites with Ivermectine® 
(subcutaneous) injection. A broad spectrum 
antibiotic (Oxyteracyline® L.A) was also 
administered alongside an anti-coccidioses 
(Vetacox®) according to the manufacturer`s 
prescription. The entire rabbit unit, cages, 
drinking troughs and feeders were thoroughly 
washed with detergent and disinfected with La 
Croix. Two weeks prior to the commencement 
of the experiment, the floor and walls of the 
rabbit house were washed and disinfected with 
cresyl and La Croix in the ratio 20ml : 10 lit H2O 
+ 0.5Kg chaux (whitewash).  
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3.4 Housing: The rabbits were housed 
individually in specially constructed metal cages 
(Californian type) measuring 45 x 40 x 15 cm, 
inside a semi-closed rabbit unit 1.5 m high and 
the upper part (1.2 m) closer to the roof was 
completed with wire mesh for proper 
ventilation and dissipation of heat. Each cage 
was equipped with a feeder and a water trough. 
The building was roofed with aluminium 
sheets.  
3.5 Experimental Design and 
Management: The 40 (20 males and 20 
females) rabbits (weight: 1000 - 1100g) selected 
for the trial were weight balanced in 4 groups 

of 10 (5 males and 5 females) and assigned to 
four (4) dietary treatments: T0, T1, T2 and T3 
containing 0, 15, 20 and 25% of TDLM 
respectively. The treatments were blocked 
(sexes) in a completely randomised design and 
each rabbit served as an experimental unit for 9 
weeks. 
3.6 Ingredients and percentage 
composition of experimental diets: These 
diets contained iso-protein and iso-caloric levels 
plus boiled TDLM incorporated at 0%, 15, 20 
and 25%, corresponding to T0, T1, T2, T3 and 
T4 respectively as in Table 1.  

 
Table 1: Ingredients and percentage compositions in experimental diets. 
Composition (%)                      T0 (0%) T1 (15 %) T2 (20%) T3 (25%) 
Maize (red) 22.5 29.0 32.0 35.0 
Wheat bran                                      18.5 11.5 12.0 8.0 
Rice pulp                                      25.0 18.0 14.0 11.5 
Boiled TDLM 00 15.0 20.0 25.0 
Cotton seed cake                        5.5 3.0 2.0 2.0 
Soybeans meal 6.0 4.0 3.5 2.0 
Palm Kernel cake                   15.0 12.5 10.0 10.0 
Fish meal                           3.0 2.0 1.5 1.5 
Sea shells                   1.0 0.5 0.5 0.5 
Palm oil                             3.0 4.0 4.0 4.0 
Premix 0,5%                                0.5 0.5 0.5 0.5 
Total 100.0 100.0 100.0 100.0 

Calculated chemical composition of rations 
Crude Protein (%)                      16.37 16.28 16.22 16.29 
M. E. (Kcal/kg)                 2429.37 2431.22 2409.80 2403.97 
Crude Fibre (%)                           11.27 11.95 11.83 12.16 
Calcium (%) 0.78 0.82 0.88 0.98 
Phosphorus (%)                             0.53 0.42 0.41 0.37 
Lysine (%)                                   0.85 0.63 0.56 0.49 
Methionine (%)                           0.35 0.28 0.25 0.23 
Ratio ME/CP                               148.40 149.33 148.56 147.53 
Ratio Ca/P                                    1.47 1.91 2.15 2.61 
Price (FCFA/kg)                              173.25 160.55 154.00 149.90 
*Composition of the premix: Vit A: 3,000.000IU, Vit D: 50,0000IU, Vit E: 6,000mg, Vit K: 600mg, Vit 
B1: 600mg, Vit B2: 800mg, Vit B3: 1800mg, Vit B6: 400mg, Vit12: 6mg, Folic acid: 250mg, Nacine: 600mg, Cl: 
86,500mg, Fe: 12,000mg, Cu: 1200mg, Mn: 12,000mg, Zn: 10,000mg, I: 100mg, Se: 40mg, Mg: 3397mg, Na: 283mg, Ca: 215,166mg, Methionine: 
130,000mg, Lysine: 50,000mg. 

 
3.7 Data collection    
3.7.1 Feed intake (g): Following one week 
of adaptation and feed of control diet to all 
treatments, the formulated diets (T0, T1, T2 
and T3) were quantified and served to the 
rabbits on daily bases. Left overs were collected 
and weighed every morning before serving feed 
to the rabbits. Weekly feed intake was 

calculated by subtracting the left-over from that 
of the quantity served to each rabbit in each 
treatment. The average daily feed intake (DFI) 
was calculated by dividing the total weekly feed 
intake by seven.  
DFI (g)   = Quantity of Feed Served/day – 
Left over Feed/day 
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3.7.2 Evaluation of weight gain (g): At the 
start of the trial, all the rabbits in each 
treatment were weighed. Subsequently, they 
were weighed individually before feeding every 
seventh day, using an electronic balance with a 
precision of 1g. From this, the weekly weight 
gain (WG) was calculated by using the 
following formula 
 
WG (g) = Wn-Wn-1 

Where WG: is the weight gain, Wn: weight at 
the end of the current week and Wn-1: weight 
taken at the beginning of the previous week.  
3.7.3 Feed Conversion Ratio (FCR) of 
rabbits as affected by graded levels of 
boiled TDLM: The weekly feed conversion 
ratio was calculated using the formula bellow.  
     FCR = Total FI (g) 
                  Total WG (g) 
3.7.4 Carcass characteristics : At the end of 
the experiment 8 (4 males and 4 female) rabbits 
per treatment were randomly selected, staved 
for 24 hours, stunned and slaughtered for 
carcass evaluation according to Eschborn, 
(1985).  

3.7.4.1 Carcass yield: Carcass yield was 
calculated as the ratio of the dressed carcass 
weight to the live weight (after fasting) and 
multiplied by hundred. 
       Carcass Yield (Y %) =  
  Weight of carcass x 100 
  Live weight 
3.7.4.2 Relative Percentage weight of 
organs (%): The relative percentage of organs 
(liver, kidneys, pancreas and heart) were 
calculated as the ratio of the weight of organ or 
part to the live body weight and computed as 
Percentage organs weight (%) =   
 Weight of organs       x 100 
 Live weight of animal 
3.8 Data analyses: Data collected were 
submitted to two ways Analysis of Variance 
(ANOVA) in a completely randomised design 
of four treatments with 10 replicates of 5 males 
and 5 females. Means were separated for 
significant differences (p<0.05) using Duncan’s 
multiple range test (Steel and Torrie 1980). The 
analyses were conducted using SPSSc 20.0 for 
windows program. 

 
4 RESULTS 
4.1 Effects of inclusion levels of 
treated T. diversifolia leaf meal (TDLM) on 
the growth performance of rabbits:  Effects 
of inclusion levels of treated T. diversifolia leaf 
meal (TDLM) on the growth performance of 
rabbits are summarised in Table 2. Feed 
consumption (FC), daily weight gain (DWG), 
feed conversion ratio (FCR), and final weight 
were the same in males rabbits, females rabbits 

and overall males and females (P>0.05) at all 
inclusion levels of treated TDLM. However, 
weight gain was slightly higher in the males 
than females at all inclusion levels of TDLM. 
Slightly lower feed intake, higher weight gain 
and the least feed conversion ratio (FCR) were 
obtained with treatment T3 (25% TDLM) for 
both sexes.  
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Table 2: Effects of inclusion levels of treated T. diversifolia leaf meal (TDLM) on the growth performance of rabbits 
Growth 
performance 

 Inclusion levels of TDLM 
Sex T0 (0%) T1 (15%) T2 (20%) T3 (25%) 

Daily feed 
intake (g) 

♂ 120.60±12.22a 111.70±14.00a 102.90±24.02a 108.71±15.40a 
♀ 125.97±14.42a  110.50±23.31a 125.00±18.51a 109.57±21.75a 
♂♀ 123.29±13.32a 111.1±18.66a 113.95±30.52a 109.14±18.58a 

Daily weight 
gain (g) 

♂ 23.10±3.30a 22.06±2.88a 23.64±2.43a 25.26±1.94a 
♀ 22.13±4.99a 21.28±2.92a 22.26±0.49a   23.71±2.88a   
♂♀ 22.62±4.15a 21.67±2.90a 22.95±2.92a 24.49±2.41a 

Feed 
conversion 
ratio  

♂ 5.22±1.05 a 5.25±1.60 a 4.62±0.11 a 4.58±1.32 a 
♀ 5.94±1.49a 5.16±0.55a 5.61±0.79a 4.63±0.88a 
♂♀ 5.58±1.29 a 5.21±1.08 a 5.12±0.45 a 4.61±1.10 a 

Final live 
weight (g) 

♂ 2527.75±292.27aAB 2465.50±187.61aA                                                                                                                    2595.50±190.88aA 2687.75±129.17aAB 
♀ 2648.60±355.68aA 2598.40±93.96abA 2654.40±89.60aA 2717.60±156.74aA 
♂♀ 2588.18±323.98a 2531.95±140.79ab 2624.95±140.24a 2702.68±142.96a 

a, b, c: Means within a raw with different superscript differ significantly (P<0.05); A, B: Means between sexes with different superscript differ 
significantly (P<0.05).  T0= 0% of treated T. diversifolia, T1=15%, T2=20% and T3= 25% of treated T. diversifolia 

 
 
4.2 Effects of inclusion levels of treated 
TDLM on the carcass characteristics of 
rabbits: The effects of inclusion levels of 
treated TDLM on the carcass characteristics of 
rabbits are summarised in Table 3. At all 
inclusion levels of TDLM, slaughter weight (g), 
dressed weight (g) and carcass yields as well as 
the head and skin were comparable between all 
treatments for the males, females and overall 
males and female rabbits (P>0.05). However, 

carcass yields were slightly higher (P<0.05) in 
males than the females at all inclusion levels of 
TDLM. However, abdominal fats significantly 
(P<0.05) increased in female rabbits with the 
inclusion of TDLM while it was the reverse 
with male rabbits. Nevertheless, abdominal fats 
and skin weight were higher in females than 
males with the exception of abdominal fats in 
T0 which was the same for both sexes. 

 
Table 3: Effects of inclusion levels of boiled, dried and milled TDLM on the carcass characteristics of rabbits. 
Carcass 
characteristics 

 Inclusion levels of TDLM 
Sex T0 (0 %) T1 (15%) T2 (20%) T3 (25%) 

Slaughter 
weight (g)  

♂ 2447.25±259.46a 2324.75±142.93b 2537.25±201.32a 2590.75±165.12a 
♀ 2570.50±242.52a 2499.25±102.29a 2583.75±108.48a 2551.00±237.27a 
♂♀ 2508.88±250.99a 2412.00±122.61ab 2578.50±154.90a 2570.88±201.20a 

Dressed 
weight (g) 

♂ 1315.00±165.24a 1266.00±65.61a 1355.75±80.04a 1374.50±111.62a 
♀ 1306.50±101.95a 1257.75±89.91a 1283.75±77.18ab 1282.75±108.08ab 
♂♀ 1310.75±133.60a 1261.88±77.76a 1319.75±78.61a 1328.63±109.85a 

Carcass yield 
(%) 

♂ 53.67±1.63aA 54.48±0.53aA 53.51±1.28aA 53.01±0.98aA 
♀ 50.89±1.21aB 50.29±2.21aB 49.66±1.22aB 50.33±1.93aB 
♂♀ 52.28±1.42a 52.39±1.37a 51.59±1.25a 51.67±1.46a 

Abdominal fats 
(%) 

♂ 2.14±0.51Aa 1.96±0.82bB 0.87±0.39bB 1.41±0.64bB 
♀ 1.65±0.51bB  2.32±0.58abA 3.69±0.95aA  2.75±1.87abA  
♂♀ 1.90±0.51ab 2.14±0.07a 2.28±0.67a 2.08±1.26a 

Relative weight 
of the head (%)    

♂ 7.82±0.32ab 8.75±1.08a 7.57±0.66ab 7.06±1.07ab 
♀ 7.44±0.44a 7.77±0.20a 7.38±0.55a 7.49±0.58a 
♂♀ 7.63±0.38a 8.26±0.64a 7.48±0.61a 7.28±0.83a 

Relative weight 
of the skin (%) 

♂ 8.78±1.20aB 10.05±0.52aA 9.76±1.49aB 8.17±2.20aB 
♀ 10.21±0.97aA 10.77±1.09aA 11.23±1.52aA 11.06±1.35aA 
♂♀ 9.50±2.17a 10.41±0.81a 10.50±1.51a 9.62±1.78a 

a, b, c: Means within a rows with different superscript differ significantly (P<0.05). A, B: Means within a column with different superscript differ 
significantly (P<0.05). T0= 0% of treated T. diversifolia, T1=15%, T2=20% and T3= 25% of treated T. diversifolia. 
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4.3 Effects of inclusion levels of treated 
TDLM on the percentage weights of 
organs: The effects of inclusion levels of 
TDLM on the relative percentage weight of the 
lungs, liver, kidneys and hearts of rabbits are 
summarised in Table 4. Except for the relative 
weight of the lungs which decreased linearly in 
male rabbits and became significant in T3 (25% 

TDLM), the rest of the organs (liver, kidneys 
and heart) showed no significant differences 
(p>0.05) in males, females and overall males 
and females. However, the relative percentage 
of the lungs was significantly higher (p>0.05) in 
females than males except for T2 while the 
other treatments did not follow any pattern that 
could be attributed to the sexes.     

 
Table 4: Effects of inclusion levels of boiled, dried and milled TDLM on the relative percentage weight of organs of 
rabbits 
Relative weight of 
some organs (%)                   

 Inclusion levels of TDLM 
Sex T0 (0%)        T1 (15%)               T2 (20%)         T3 (25 %) 

Relative weight of the 
lungs (%)  

♂ 0.46±0.07aB 0.46±0.04aB 0.42±0.05abA 0.36±0.05bA 
♀ 0.59±0.20aA 0.63±0.29aA 0.35±0.12aA 0.48±0.14aA 
♂♀ 0.53±0.14a 0.55±0.17a 0.39±0.09a 0.42±0.10a 

Relative weight of the 
livers (%) 

♂ 2.20±0.29aA 2.29±0.07aA 2.02±0.10aB 1.94±0.44aB 
♀ 2.14±0.20aA 2.20±0.14aA 2.44±0.34aA 2.38±0.21aA 
♂♀ 2.17±0.25a 2.25±0.11a 2.23±0.22a 2.16±0.33a 

Relative weight of the 
kidneys (%) 

♂ 0.59±0.11aA 0.51±0.10aA 0.47±0.11aB 0.44±0.11aB 
♀ 0.52±0.07aB 0.45±0.03aB 0.49±0.12aA 0.49±0.06aA 
♂♀ 0.56±0.09a 0.48±0.13a 0.48±0.12a 0.47±0.09a 

Relative weight of the 
hearts (%) 

♂ 0.20±0.06aA 0.23±0.01aA 0.20±0.05aB 0.20±0.05aB 
♀ 0.21±0.02aA 0.23±0.07aA 0.29±0.07aA 0.22±0.02aA 
♂♀ 0.21±0.04a 0.23±0.04a 0.25±0.06a 0.21±0.04a 

Testes weight ♂ 0.09±0.04c  0.18±0.07 a 0.15±0.05a 0.12±0.04b 
a, b, c Means within a columns with different superscript differ significantly (P<0.05). T0= 0% of treated T. diversifolia, T1=15%, T2=20% and T3= 
25% of treated T. diversifolia. 

 
5 DISCUSSION 
In this study, the overall daily feed 
consumption decreased (123.29 - 109.14 g/day) 
with the inclusion of boiled dried and milled T. 
diversifolia leaf meal (TDLM) in the diets (Table 
2) though, the decrease was not significant. 
Feed intake was slightly higher in females 
(125.97 – 109.57g) than males (120.60 – 
108.71g) with the highest values for both sexes 
observed in T0 (control). This finding agrees 
with Adedeji et al, (2012) and Foku, (2014), who 
reported a decrease in feed consumption when 
T. diversifolia leaves were incorporated into the 
diets of rabbits. This decrease was associated to 
low palatability of the diets resulting from the 
bitter taste of the leaves occasioned by the 
presence of anti-nutritional factors including 
tannins, alkaloids and sesquiterpene lactones as 
well as the bulk of the feed which tend to 
increase with the inclusion levels of TDLM in 
the diets. The daily feed intake in this study was 
higher than 89.53 - 97.75g/d reported by Foku, 

(2014). The differences may also be linked to 
the levels of toxicity (anti-nutrients) in the 
leaves since some of the anti-nutrients must 
have been eliminated by boiling the leaves for 5 
minutes. Foku, (2014) simply sundried T. 
diversifolia leaves and milled which implies that 
the toxicity level and bitterness was without any 
doubt higher and induced a decrease in feed 
intake in the male rabbits than the boiled leaves 
which had neither effect on males nor on 
female rabbits. Overall, daily weight gain varied 
from 21.67 - 24.49g/d and though, no 
significant differences were noted between 
treatments, it was higher in males (22.06 – 
25.26g/day) than in female (21.28 – 
23.71g/day) rabbits. This findings were higher 
than 12.37 – 19.81g/d reported by Foku, (2014) 
in whose trial, daily weight gain was decreasing 
as T. diversifolia leaf meal was increasing in the 
diets. Daily feed intake and weight gain in both 
males and female rabbits at all inclusion levels 
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of TDLM were similar to the control but higher 
than the values reported by Akinmutimi and 
Osuagwu (2008); Frederick Nahu (2010) and 
Adedeji et al., (2012). However, the daily weight 
gain, irrespective of sexes was comparable to 
Ogunsipe et al., (2014) when sorghum replaced 
maize up to 50% in the rations of rabbits. 
However, daily weight gain was lower than 24 - 
30 g reported by Okorie (2003) and Bhatt and 
Swain (2003). Overall feed conversion ratio 
varied from 4.61 – 5.58; males (4.63 – 5.94) and 
females (4.58 – 5.25), tending to decrease 
slightly in both sexes with the inclusion of 
TDLM in the diets, contrarily to the report of 
Foku, (2014) who used inclusion levels of 
simply sun-dried TDLM and obtained feed 
conversion ratio (FCR) from 5.92 – 9.27. Foku 
(2014) noticed that FCR was increasing as the 
percentage of TDLM was increased in the diets 
which was not the case with boiled TDLM. 
This could be attributed to the presence of anti-
nutrients like tannins and saponins which were 
fully present in the leaf meal. Nevertheless, 
FCR in the present study was similar to the 
control in all treatments but higher than those 
reported by Okorie, 2003; Eustace et al, 2003) 
and lower than the values reported by Jokthan 
et al, (2003) when rabbits were fed with fig 
(Ficus thonningii) and mango (Mangifera indica) 
leaves. The incorporation of graded levels of 
boiled, sun-dried and milled TDLM in the diets 
of rabbits had no significant (p>0.05) effect on 
the overall carcass characteristics of the rabbits 
at all inclusion levels. However, carcass yields 
were significantly (p<0.05) higher in males 
(53.01 – 54.48%) than females (49.66 – 50.89%) 
at all inclusion levels of TDLM.  Carcass yields 
were lower when compared to 67.60 – 68.40% 
obtained by  Uko et al, (2001) who used flame 
to remove fur from rabbit and the heads were 
left intact, contrary to this study, the rabbits 
were skinned and the heads were cut off. 
Overall carcass yields were 51.59 – 52.39%. 
According to Njidda and Isidahomen (2010), 
dressing percentage of growing rabbits fed 

grasshopper meal ranged from 45.75 to 
70.03%. Foku, (2014) used graded levels of T. 
diversifolia leaf meal simply sun-dried and 
obtained carcass yields from 45 – 50. In the 
present study, overall abdominal fat was (1.90 – 
2.28%); males (0.87 – 2.14%) and females (1.65 
– 3.69%). In males, abdominal fats decreased 
with the inclusion of boiled TDLM while in 
female, it was the reverse. Moreover, abdominal 
fat was higher in females than in male rabbits. 
Foku, (2014) observed a decrease in total 
abdominal fats with the inclusion of simply 
sun-dried TDLM in the diets of male rabbits 
which also agrees with this study but 
contradicts with female rabbits. These 
differences were associated to the levels of anti-
nutritional factors after processing (Kreijkamp-
Kaspers et al, 2005). Diet is the most influential 
factor of fat deposit levels in animals and can 
greatly influence the development of 
atherosclerosis in the animals and consequently 
in the consumers of the meat. Nevertheless, 
atherosclerosis in rabbits is influenced by 4-8% 
fats by weight. If diet contains more than 1% 
cholesterol, rabbits will suffer from high hyper 
cholesterolemia and show massive lipid 
accumulation in some organs and in the 
abdomen which can also influence the relative 
weight of the heart. In this study, there were no 
significant differences in the overall weights of 
the hearts of rabbits between treatments. 
Nevertheless, slightly higher relative weights of 
the heart were observed in females (0.21 - 
0.29%) than in male (0.20 – 0.23) rabbits which 
may be linked to the higher level of fats in 
females than males. The overall liver percentage 
did not show any significant differences but 
considering sexes, liver percentages increased 
lineally with increasing levels of TDLM in the 
diets whereas, the reverse was observed in male 
rabbits. Though no significant differences were 
observed in different treatments, there were 
differences observed between sexes. These 
differences may account for the fact that the 
residue of phytochemicals in the leaf meal         

 
 
 



Foku et al., 2019                      Journal of Animal & Plant Sciences   (J.Anim.Plant Sci. ISSN 2071-7024)          
                                                    Vol.41 (2): 6940-6950. https://doi.org/10.35759/JAnmPlSci.v41-2.7 

6948 

6 CONCLUSION 
Under the condition of this study to evaluate 
the dietary potentials of graded levels of boiled, 
drained, dried and milled T. diversifolia leaf meal 
(TDLM) on the growth performance and 
carcass characteristics of rabbits, boiled TDLM 
induced a decrease in feed intake, decreased 
feed conversion ratio and improved weight gain 
though, there were no significant differences 
observed at all inclusion levels. The same 
observation was seen in carcass yield and organ 
characteristics with no significant differences 
observed. T. diversifolia leaves boiled for 5 
minutes, sundried and milled can therefore be 
used as an alternative ingredient which could be 
included in the rations of rabbits up to 25% 
and growth and carcass performance will still 

be comparable to rabbits placed on 
conventional ingredients irrespective of the sex. 
However, the use of TDLM could be more 
advantageous because it could significantly 
reduce the cost of feeding and enhance meat 
production due to its relative abundance in 
nature as compared to other ingredients. The 
inclusion of 25 % of TDLM boiled at 100°C 
for 5 minutes is therefore recommended to 
rabbit farmers.   
Perspectives: With the use of TDLM in the 
diets of rabbits, studies should be conducted on 
the evaluation of meat quality as well as studies 
should be carried out with the use of inclusion 
levels higher than 25%.   
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