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Abstract 

The study was carried out to investigate the effect of replacing maize with sun-dried yam-cassava peel 

meal on growth performance of growing rabbits in 84-days (12 weeks) feeding trial. Thirty-six (36) 

weaner rabbits of mixed sex and strain and average initial weight of 500.89g were randomly allotted 

to six dietary treatments according to live weight in a Complete Randomized Design (CRD). Six 

dietary treatment were formulated such that, Diet 1 (T1) contained maize and the proportion of maize 

in diet 1 (T1) was replaced with sundried yam-cassava peel meal (YCPM) mixture in a ratio 6:1 at 

20%, 40%, 60% 80% and 100% in diet 2(T2), 3(T3), 4(T4), 5(T5) and 6(T6) respectively. Weighed 

amounts of feed were served every morning while fresh, cool and clean drinking water was provided 

ad-libitum throughout the experimental feeding period. Routine management practices were strictly 

carried out. Proximate composition of YCPM revealed 89.60% dry matter (DM), 10.22% crude 

protein (CP), 14.29% crude fibre (CF), 1.27% ether extract (EE), 6.25% total ash (TA), 55.98% 

nitrogen free extract (NFE) and 2416.94kcal/kg metabolizable energy (ME). Results on performance of 

growing rabbits indicated no significant (P>0.05) difference on all the parameters measured. This 

suggests that, inclusion of 100%YCPM in diets of growing rabbits has no adverse deleterious effect on 

performance of growing rabbits. 
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Description of Problem 

 The production of non-ruminant species 

and indeed rabbits, which is a micro-

livestock, represents the fastest means of 

meeting up the shortage of animal protein in 

tropics and producing high quality animal 

protein for the expanding population (1). 

Rabbit (Oryctolagus cuniculus) is a pseudo-

ruminant with high reproduction rate which 

is potentially more reflective than other 

livestock at converting forages and 

household wastes as well as cereal by-

products, agro and industrial by-products and 

do not compete with man for feedstuff into 

meat, which is high in protein level (20.8%), 

low in fat, energy, sodium and cholesterol 

levels and is bereft of cultural bias (2, 3, 4). 

It is therefore imperative to increase rabbit 

production to supply it potentials to bridge 

the wide gap existing between animal protein 

supply and consumption and also, 

competition between human and livestock 

for conventional feedstuffs that has led to the 

scarcity and increased in the price (5).  

 Yam and cassava peels are by-products, 

resulting from processing of yam and 

cassava for domestic cooking and other 

purposes which are readily available at free 

or cheap costs in many parts of the country 

because they have limited or no human food 

value (6, 7). (8) posited that, the proximate 

composition and energy value of the 

feedstuffs are indicators of its potential as 

feed resource capable of replacing maize. 

Yam peel is reported to consist of 8-13% 

crude protein, 6.30%CF with metabolizable 
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energy of 2604-3690.73kcal/kg and gross 

energy of 2.98kcal/g (9, 10, 11), rich in 

amino acid (12) while (6) reported 6.70%CP, 

19.98%CF and 3380.15kcal/kg DM of 

metabolizable energy in five (5) hours 

soaked and sun-dried cassava peel meal. The 

use of cassava and yam peels in animal feed 

is hampered by certain limitations. The 

prussic acid (HCN) and high fiber in cassava 

peels and anti-nutritional factors in cassava 

and yam peels limit its utilization by human 

and livestock (6, 14, 15, 42).  Therefore, 

processing procedures (soaking and 

sundrying method) aimed at reducing the 

effect of cyanide (HCN), fibre content and 

anti-nutritional factors in yam and cassava 

peel composite meal.  

 This study was aimed at investigating 

the effect of replacing maize with soaked 

and sun-dried yam and cassava peel 

composite meal on growth response of 

growing rabbits. 
 

Materials and Methods 

Experimental Site and Location 

 The experiment was conducted at the 

Rabbit Unit of the Livestock Teaching and 

Research Farm, College of Animal Science, 

Joseph SarwuanTarka University, Makurdi, 

Benue State, Nigeria. Makurdi is located 

between latitude 17
o
14’N and longitude 8

o
 

21’E in the Guinea Savanna Zone of West 

Africa. It has a tropical climate with 

distinctive wet and dry season (13).  The 

area has a minimum temperature range of 

24.20 ± 1.4
0
C and maximum temperature 

range of 36.33 ± 3.70
0
C. The relative 

humidity ranges between 39.50 ± 2.20% and 

64.00 ± 4.80% (13). 

 
Table 1: Gross and calculated nutrient composition of diets  

  Experimental diets  

Ingredient  T1 

(Control) 

T2 

20%YCPM 

T3 

40%YCPM 
T4 

60%YCPM 
T5 

80%YCPM 
T6 

100%YCPM 

White maize  40.63 32.50 24.38 16.25 8.13 - 

Yam peel meal 
Cassava peel meal 

         - 
        - 

6.97 
1.16 

13.93 
2.32 

20.90 
3.48 

27.86 
4.64 

34.83 
5.80 

Fullfat soya bean meal 
Groundnut cake 

 14.37 
12.00 

14.37 
12.00 

14.37 
12.00 

14.37 
12.00 

14.37 
12.00 

14.37 
12.00 

Rice husk  25.00 25.00 25.00 25.00 25.00 25.00 

Brewers dry grains  5.00 5.00 5.00 5.00 5.00 5.00 
Bone meal  2.50 2.50 2.50 2.50 2.50 2.50 
Premix*  0.25 0.25 0.25 0.25 0.25 0.25 
Common salt 
Coccidiostata 

 0.25 
+ 

0.25 
+ 

0.25 
+ 

0.25 
+ 

0.25 
+ 

0.25 
+ 

Total  100 100 100 100 100 100 

Calculated analysis      

Crude protein (%)  16.49 16.46  16.44 16.42 16.39 16.37 
Crude fibre (%)  12.53 12.99 13.45 13.91 14.37 14.83 
Lysine (%)  0.70 0.69 0.67 0.65 0.63 0.61 
Methionine (%)  0.24 0.22 0.21 0.20 0.18 0.17 
Calcium (%) 
Available P. (%) 

 1.13 
0.64 

1.13 
0.63 

1.14 
0.63 

1.14 
0.62 

1.14 
0.62 

1.14 
0.61 

ME (kcal/kg)  2615.62   2581.54 2547.51 2523.63 2479.39 2445.32 

*To provide the following per kg of diet; vitamin A – 15,000.00IU, Vitamin D3 - 3, 000,000IU, Vitamin E- 30,000IU, Vitamin 
K – 3,000mgVitamin B1 3000,mg Vitamin B2-6000mg, Vitamin B- 5,000mg, Vitamin B12-40mg, Biotin 200mg, Niacin-

40,000mg, Pantothenic acid 15,000mg,Folic acid 2,000mg, choline 300,000mg,Iron 60,000mg, manganese 80,000mg, copper 

25,000mg,Zinc 80,000mg cobalt 150mg, iodine 500mg,selenium 310mg, Antioxidant 20,000mg. 
a(+)Administered in water at 0.5g/l per rabbit (weekly) to prevent intestinal coccidiosis, YCPM=Yam-cassava Peel Meal and 

P.=Phosphorus 
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Table 2: Proximate Composition of 

YCPM 
Parameters YCPM 

Dry matter (%DM)  89.60 
Crude protein (%CP)  10.22 
Crude fibre (%CF)  14.29 
Ether extract (%EE) 1.67 
Total ash (%TA) 6.25 
Nitrogen free extract 
(%NFE) 

55.98 

ME (kcal/kg) 2416.94 
Metabolizable Energy (ME) = calculated according to the 

formula of Pauzenga (1985), ME= 37×%CP+ 81.8× 
%EE+35.6×%NFE while %NFE = %DM – (%CP + %CF + 

%EE + %Ash)  
 

Test ingredient collection and preparations 

 The test ingredients, fresh yam 

(Dioscorea spp) and cassava (Manihot spp) 

peels were collected from fast food and garri 

processing joints within Makurdi Metropolis 

and it environ. They were thoroughly wash 

to remove sand and other unwanted materials 

and soaked for twelve hours (12 hrs) in cool 

and clean water according to (14, 15), 

drained with a basket and subsequently sun-

dried on concrete platforms for 5-7 days 

depending on the prevailing weather 

condition to attain less than 10% moisture, 

prevent deterioration, reduced enzymatic and 

microbial reactions, nutrient leaching and 

other forms of spoilage. The soaked and sun-

dried yam and cassava peels were turned 

two-to-three (2-3) times per day to ensure 

uniformity of dryness and the dried peels 

were pack and store in polythene bags. The 

peels were then milled to obtain yam peel 

meal and cassava peel meal which was later 

mixed with other feed ingredients to produce 

the experimental diets. The milled samples 

of the test ingredient and experimental diets 

were analyzed for their proximate 

composition using the standard methods 

(16). 
 

Experimental design and management of 

animals 

 A total of thirty six weaner rabbits of 

mixed sex, strain and aged (4 – 7 weeks) 

with initial live weights of 336 - 701g were 

obtained from local farms within Makurdi 

town. They were randomly allotted to six 

dietary treatments according to live weights 

with six rabbits per treatment in a complete 

randomized design (CRD) and each 

treatment was replicated six times with one 

rabbit per replicate. The animals were 

individually housed in cages and each cage 

was supplied with a drinker and plastic 

feeder, both of which were firmly fixed to 

prevent being tipped over during feeding and 

water intake. Prior to commencement of the 

experiment, the cages were well cleaned and 

disinfected with saponated creso (Izal) and 

allowed to dry for seven (7) days before the 

rabbits were introduced therein. The rabbits 

were condition for seven days (7) to 

facilitate adaptation and to acclimatize the 

new environment before commencement of 

the experiment. During this period, they 

were fed commercial ration (grower’s mash) 

and water ad-libitum.The rabbits were 

treated against external and internal parasites 

by subcutaneous injection of ivomectin at 

0.2ml per rabbit prior to commencement of 

the experiment. A broad spectrum antibiotic 

(water soluble powder) and protective, 

absorbent anti-diarrhoea (dry suspension) 

were used in drinking water against bacterial 

infection.                   

 

Experimental diets and feeding 

 Ingredients and nutrient composition of 

each dietary treatment is shown in Table 1. 

The six dietary treatments were formulated 

such that, diet 1 (T1) served as control with 

maize as the major energy source. The 

proportion of maize in diet 1 (T1) was 

replaced with soaked and sun-dried yam and 

cassava peel composite mix in a ratio of 6:1 

in diet 2 (T2), 3 (T3), 4 (T4), 5 (T5) and 6 

(T6) at 20%, 40%, 60%, 80% and 100% 
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respectively. Weighed feeds (100g) were 

served to the experimental animals every 

morning with fresh, cool and clean drinking 

water ad-libitum. Left-over feed were 

weighed at the end of each week and actual 

feed intake were obtained by difference. 
 

Data collection and analysis 

 Feed intake, initial weight gain, final 

weight gain, feed conversion ratio (FCR) and 

protein efficiency ratio (PER) were collected 

as response criteria used in assessing rabbit 

performance and All data collected were 

subjected to one way analysis of variance 

(ANOVA) using (17). Where ANOVA 

indicate significance difference between 

treatment effects, mean were separated using 

Duncan new multiple range test (18). All 

statements of significance were based on 5% 

level of probability (p<0.05). 
 

Results and Discussion  
 The proximate composition of YCPM is 

presented in Table 2.The metabolizable 

energy (ME) value of 2416.94kcal/kg of 

YCPM is lower than the 3271kcal/kg, 

3454kcal/kg and 3416.29kcal/kg 

metabolizable energy (ME) values of maize 

obtained by (19, 20 and 21)but similar to 

2604kcal/kg ME value of yam peel meal 

obtained by Akanno (9).The crude protein of 

10.22% of YCPM is similar to the CP in 

maize, a conventional energy feedstuff with 

CP content of 9.25%, 9.65%, 10.10% and 

10.65% reported by (22, 19, 20 and 21)and 

also within the CP range of recommendation 

by (23) for maize in the National listing of 

approved ingredients for feedmills in 

Nigeria. 

 Crude fibre (CF) content of 14.29% in 

this study is higher than the CF of 1.99%, 

5.50%, 2.80% and 3.00% of maize obtained 

by (19, 20, 21) and (23) in National listing of 

approved ingredients for feedmills in 

Nigeria. However, the CF of 14.29% is 

lower than the CF of 20.22% and 19.98% 

obtained by (6) in unsoaked and five hours 

soaked and sundried cassava peel meal but 

similar to 13.67% and 14.21% obtained by 

(24) in boiled and sundried cassava peel 

meal though, higher than the CF of 10.69% 

and 9.87% in ensiled and fermented cassava 

peels. (14) also reported lesser CF values 

(12.57%, 10.98%, 8.89% and 8.54%) in 

cassava peel meal than the present study 

using different processing methods 

(unprocessed, sundried, ensiled and retted) 

and 12.24% CF has also been reported by 

(23) in sundried yam peel meal. Ether extract 

(EE) value (1.67%) is found to be lower than 

the EE values of 3.98%, 2.25%, 4.35%, 

3.34% and 4.0% of maize obtained by (19, 

20, 25, 21) and (22) in the National listing of 

approved ingredients for feed mills in 

Nigeria.  

 The proximate composition of 

experimental diets (Table 3) revealed that, 

diets were formulated according to the 

standard of (26, 27 and 28).The 

metabolizable energy (ME) values ranged 

from 2306.88 - 2585.63kcal/kg were within 

the ME of 2120-2600kcal/kg 

recommendations of (27) for healthy growth 

and productive performance of growing 

rabbits. (29) also recommended a 

metabolizable energy level of about 

2380kcal/kg for growing rabbits within the 

ages of 4-12 weeks. The inconsistent 

numerical decrease in ME values from T2 to 

T6 compare to T1 is similar to report by (7) 

with replacement levels of ripe plantain and 

yam peel in diets of weaner rabbits. The 

crude protein content of the experimental 

diets was similar among all the treatment 

groups in accordance with the 

recommendation of 17-20% 

recommendation of (29, 30 and 31) but 

slightly above 15-17%CP as stated by (19, 

27) and (26). 
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Table 3: Proximate composition of the experimental diets (Analyzed) 
                                          Experimental Diets 

Parameters T1 T2 T3 T4 T5 T6 

Dry matter (%DM) 92.41 92.92 93.93 92.99 92.80 92.98 

Crude protein (%CP)  18.38 18.40 18.59 18.60 18.66 18.68 

Crude fibre (%CF)  13.19 13.58 13.66 13.97 14.52 15.65 

Ether extract (%EE) 3.30 2.85 2.60 2.13 1.71 1.49 

Total ash (%TA) 12.03 11.00 12.60 11.53 12.51 15.08 

Nitrogen free extract (%NFE) 45.51 47.09 46.48 46.76 45.40 42.08 

ME (kcal/kg) 2565.96 2585.63 2515.05 2522.41 2442.00   2306.88 

Metabolizable Energy (ME) = calculated according to the formula of (35), ME= 

37×%CP+81.8×%EE+35.6×%NFE while %NFE = %DM – (%CP + %CF + %EE + %Ash).T1= Control diet 

containing 0%YCPM, T2= Diet containing 20%YCPM, T3= Diet  

containing 40%YCPM, T4= Diet containing 60%YCPM, T5= Diet containing 80%YCPM, T6= Diet containing 

100%YCPM and YCPM = Sundried Yam-Cassava Peel Meal  

 

The crude fibre (CF) content of the 

experimental diets were within the range of 

12-15% in accordance to that, stated by (32) 

and (33) but slightly above the 10-12%CF  

recommendation for growing rabbits in the 

tropics by (30). The %CF and CP increased 

with increased % levels of YCPM replacing 

maize while ME (kcal/kg) and ether extract 

(EE) decreased as the level of YCPM 

increased. The progressive increase in CF 

content of the experimental diets with % 

levels of yam-cassava peel meal corroborate 

the work of (34) who reported similar 

increased in diets of growing rabbits using 

yam and Irish potato peel meals.  Result of 

this study is also similar with the work of 

(10) who reported increased in CP, CF, EE 

and Ash but decrease in ME and NFE in 

rabbit diets with increased level of yam peel 

meal. (36) also observed that, there is a 

reduction in energy intake with increased 

fiber intake in diets of monogastric animals 

which reduces both growth and energy 

utilization. Therefore, due to the higher fiber 

content of YCPM relative to maize, the fiber 

level in the experimental diets increased 

from 13.19–15.65% as the level of YCPM 

increased.  

 The growth performance of growing 

rabbits fed different levels of YCPM is 

presented in Table 4. There were no 

significant (P>0.05) difference in all the 

performance parameters measured. This 

agreed with (37) and (38) who recorded no 

significant (P>0.05) difference in 

performance parameters (except intake) in 

weaner rabbits fed replacement levels of yam 

sweet potato peel meal and millet based offal 

diets. Growing rabbits fed diet 6 

(100%YCPM) recorded a no significant 

(P>0.05) but numerical higher values in their 

final body weight and average daily weight 

gain compared to growing rabbits fed control 

and other experimental diets containing 

YCPM at graded levels. This result agreed 

with the report of (7, 10, 16, 35, 39 and 40) 

who recorded no significance (P>0.05) 

difference in the observed values of growing 

rabbits reared under tropical condition. This 

study is similar to report of (37) which 

opined that, average daily weight gain of 

growing rabbits in control diet were not 

significant (P>0.05) to sweet potato meal 

based diets. However, it disagreed with (41) 

who observed a significant (P<0.05) 

decrease in average daily weight gain of 

growing rabbits fed graded levels of sweet 

potato meal in place of maize-based diets 
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compare to the control and also contradicted 

report of (11) who opined an inconsistent 

significance (P<0.05) but numerical increase 

in average daily weight gain on weaner 

rabbits fed yam and cassava by-products in 

the humid tropics. Result of this study on 

average daily feed intake agreed with (10, 

11, 16, 39 and 41) who opined that, feed 

intake increases with increased dietary fibre 

inclusion in diets of growing rabbits at the 

expense of maize. This is particularly in 

agreement with (27) who opined that, 

increased crude fibre resulted in increased  

 

Table 4: Effect of experimental diets on performance of growing rabbits 
 Experimental Diets 

Parameters T1 T2 T3 T4 T5 T6 SEM 

Number of rabbits 6 6 6 6 6 6  

Mean Initial weight (g) 501.33 501.33 502.83 499.83 500.00 499.83 15.614 NS 

Mean final weight (g) 1168.17 1094.17 1186.33 1145.83 1175.83 1187.67 37.031 NS 

ADFI (g/rabbit/day) 33.13 31.11 32.94 38.77 40.24 39.03 1.858 NS 

ADWG (g/rabbit/day) 7.94 7.06 8.14 7.69 8.05 8.19 0.403 NS 

Feed conversion ratio (FCR)       4.17 
Protein efficiency ratio (PER)       0.75 

4.41 4.05 5.04 5.00 4.77 0.226 NS 

0.78 0.72 0.91 0.88 0.87 0.039 NS 

SEM = Standard error of mean, NS = No significant (p>0.05) difference, ADFI = Average daily feed intake and 

ADWG = Average daily weight gain, T1= Control diet containing 0%YCPM, T2= Diet containing 20%YCPM, 

T3= Diet containing 40%YCPM, T4= Diet containing 60%YCPM, T5= Diet containing 80%YCPM, T6= Diet 

containing 100%YCPM and YCPM = Sundried Yam-Cassava Peel Meal  

 

voluntary feed intake in growing rabbit as a 

means of compensating for feed. Contrary to 

this is (25) who opined that, a high dietary 

fibre level depressed nutrient intake in 

animals. (36) observed a reduction in energy 

intake with increase fibre intake which 

reduces both growth and energy utilization 

by broiler birds. The inconsistent no 

significant (P>0.05) increase in average 

daily feed intake may be attributed to the 

slight lower energy value of the diets 

containing the test ingredient and hence 

increased feed intake to meet their energy 

requirement (7, 37 and 41).  

 FCR values obtained in this study 

indicated no significant (P>0.05) difference 

among all treatment groups which agrees 

with (39) with highest and least values 

obtained from growing rabbits fed diet 

4(5.04) and diet 3(4.05) indicating that, 

rabbits fed on the test diet 3 utilized their 

diet better than others numerically. The 

similarity in feed conversion ratio of the 

rabbits on this trial is an indication that, 

replacement of maize with YCPM did not 

impair nutrient utilization in the growing 

rabbits. This is in agreement with (11) who 

opined a similar trend in weaner rabbits fed 

yam and cassava by-products as replacement 

for maize in the humid tropics. It is also 

noted that, the numerical decrease in FCR 

with increased dietary fibre decrease feed 

conversion efficiency (FCE) at T4, T5 and 

T6 regardless of increased dietary crude 

protein thereby favoring T1, T2 and T3. This 

finding is supported with the works of (10 

and 41) who obtained best feed efficiency in 

diets of weaner rabbits fed lesser dietary 

levels of sweet potato peel meal and yam 

peel meal at graded level. (39) reported a 

similar trend in weaner rabbits fed graded 

levels of wheat offals and sorghum offals as 

replacement for maize. The protein 

efficiency ratio (PER) also showed no 
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significant (P>0.05) difference among all the 

treatment groups with highest (0.91) and 

least (0.72) values obtained from growing 

rabbits fed diet 4 and 3 indicating that, 

rabbits fed on the test diet 3 utilized their 

diet better. 

 The general performance of growing 

rabbits confirmed the nutritive adequacy 

yam-cassava peel meal and by implication, 

any of the diets can be used for rabbits 

production to successfully replace maize in 

the diets of growing rabbits in areas where 

shortage of maize abound. This also implied 

that, even at 100% dietary level of inclusion, 

the effect of phytochemicals and anti-

nutritional factors were within a tolerable 

level (41). However, growth performance 

result of this study numerically showed that, 

diet 3 is the choice diet judging from good 

feed intake with least value for protein 

efficiency ratio and feed conversion ratio 

when compare with other experimental diets 

however, there was no significant difference 

(P>0.05) in all the performance parameters. 

 

Conclusion and Applications 

From the results obtained, it can be 

concluded that;  

 The YCPM is a good alternate 

feedstuff in replacing maize as energy 

source in diets of growing rabbits 

 The YCPM used in this study 

relatively improved growth 

performance of the growing rabbits  

 Based on the conclusion drawn from 

the study, 100%YCPM inclusion is 

recommended to farmers for improved 

growth production of growing rabbits 

since no significant difference 

occurred across all the dietary 

treatment groups. 
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