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INTRODUCTION 

1be rabbit, Oryctolagus cuniculus, utilizes plant 
material directly and more ef'ficiently than ruminants which 
require the intermediary metabQlism of herbage by micro
organisms prior to nutrient upt~{e. A potential exists f'or 
meat productiun f'I"om rabbits, 84 kg meat/4 kg doe/year. Lil(e 
in any other tropical country, peak rabbit production in 
Cameroon must coincide with the seasonal herbage grow1;h 
periods. 'lhis would aninimize competition with man and ruminants 
for herbage or feed resources, 

In th~ Ba~ •• enda highlands of Cameroo.n, cabbage 
(~~ oleracea ~ capitala) is in excess o:f' local consump
tion during tne months o:f' August-Nove.nber. 'lbese excesses go 
to waste. Bauana (~ sopientum) and plantain (!:!!!..!!, paradisica) 
leaves are trimmed in large quan ti ti es :from the s·tem and le:f't 
to rot all year round. 

Cabbage is rich in Vitamin A and to a lesser extent 
in calcium and pnosphorus. However, feeding ~rials have shown 
that cabbage induces goitre in rabbits (Mcüarrison, Sankaran 
and Hadhava, 1~33; Do\vnS, 1936; Bonadoma and Pozzi, 1957). 

Tnis study attempts to evaluaté the val.ue o:f' these 
plant material in rabbit diets. 

Z..UTERIA.Lo AND METliODS 

ANIMALS: In the :f'irst trial 45 weanling rabbi ts ot~ 
mixed bread - 1-lankon (lo.cal breed), New Zealand and 
Californian- were :fed test diets (Table 1). The first diet 
contained J~ dry leaves, the second diet contained JO~ fresh 
leaves, while the third diet contained 3~ level of leaves of 
which 15, of this amount was :f'resh and the re1naining 15> of 
the leaves was dry. 'Ihe design was a completel.y randomized 
design with 15 rabbits per treatment and the trial lastad 4~ 
days. 

'Ih~ second trial contained 42 rabbits (21 Hankon 
and 21 Califurnian). 1bese weru~ling rabbits were fed diets 
(Taol.e 2j in which 5"' 15~ and 25% levels of' f'resh cabbage 
leaves repl.aced mai~e as an energy source. The design was a 
3x2 factorial consisting of' two breeds of rabbit and three 
l.evels of' leaves. The experir.nent !asted six weeks. 
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MANAGEMENT; Feed and water were given ad 1ibitum to 
rabbits in separata cages 42x40x60 cm arranged in two tiars. 
Tha cages were separated by galvanizad zinc shaats. Tha bottom 
cage was raised 20 cm ~rom the ground. Tha rabbits had twe1ve 
hours of day1ight. 

Tab1e 1: PER CENT COMPOSITION OF BANANA/PLANTAIN LEAF IN RABBIT 
DIETS 

FORM OF LEA.F 1 
Banana/ 

FEED INGREDIENTS Fresh 
P1antain 

Dry Frash andDry Led 

Dry banana/p.lantain 1e~ )0.0 - 1!;.o 
Freab banana/p1antain 

1ea.:f' - JO.O 15.0 
Rice bran 4.0 4.0 4.0 
:srewers driad grains 9.0 9.0 9.0 
Corn. 33·7 33·7 33·7 
Palm oi.l 2.0 2.0 2.0 
Bl.ood meal 3•0 3•0 3·0 
Pa1m kerne1 cake 3.0 3•0 3•0 
Cottonseed cake 13.0 13.0 13.0 
V.itamin/Minera1 premi.x* O.J 0.3 0.3 
Bone meal. 1.5 1. 5 1.,5 

1 Salt . o.s 0.5 0.5 

1 

100.0 100.0 100.0 

CALCULA..TED .A.NALYSIS: 
En.ergy DE (Kcal./kg) 2.570 2570 2570 338.4 
.Dry matter ;. 98.0 94.9 95·3 20.0 
Orude protei.n ;. 1.5·7 15-7 15·7 3.6 
Crude :tibre ;, 8.2 8.2 8.2 12.0 
Lysi.ne > o.6 o.6 o.6 0.1 
Methionine/Cystine ~ o.s o.s o.s 1.0 
Qal.cium ~ o.6 o.6 0.6 o.1 
Phosphoru.s " o.6 o.6 o.6 o.o3 
Coa t/kg :f'eed ( ~rs CF~** 88.0 88.0 88.0 20.0 

** (Francs Community French Africa; US $1 = 390 frs CFA 

* A vitamin mineral premix manufacturad by YOUNGS PREMIX, USA 
for sows to contain par ki1ogram, 27 g Ca.lcium; 10 g Phos
phorus, 6 lb. I:r:on, 3.5 g Zinc, 2 .• 4 g M~ganese, 600 mg Copper 
20 mg IocU.ne, 26 ¡qg Coba1t, 4 mg Se~eniwn, 45000 IU, Vitamin 
A, 14000 IU Vitamin D, 90 mg Vitamin E, 18 mg Vitamin K, 

16 mg Vitamin B12, 113 mg Pentothenic Acid, 27 mg Ribof'.lavin. 
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'Xable 2: PER CENT COMPOSITION OF CABBkGE IN RABBIT 
DIETS 

FEED INGREDIENTS 

Cabbage (f'resh) 
Corn 
Palm oil 
Rice bríUl 
Vh.eat bran 
Fish meal 
Cottonseed cake 
Palm k~rnel cake 
Bone meal 
Vi tamin/Mineral 

premix* 
Salt 

CALCUL.A.TED ANALYSIS 

Energy DE (Kcal/kg) 
Dry matter " 
Crude protein ~ 
Crude f'ibre ;, 
Lysine ') 
Methi.onine/cystine ,& 
Calcium ;, 
Phosphon¡s " 
Cost/kg f'eed 

CFA)** 

* See Table 1 
** See Ta.ble 1 

(f'rs 

~~EL OF CABBAGE 
Cabbage 

5 15 25 

s.o 15.0 25.0 
25.0 1,5.0 s.o 

1. o 2.0 4.0 
15.0 1,3.0 10.0 
28.0 28.0 28.0 
1.0 2.0 J. O 

11.0 11.0 11 .o 
12.5 12._5 12.5 

1. o 1. o 1. o 

o.J O.J O.J 
0.5 0.5 0.5 

' 

100.0 100.0 100.0 

2949 2902 2722 214.,3 
91.,3 85.8 75 .,3 10.0 
16.2 15·7 15.6 2.2 
7·8 7·.3 5.2 1.0 
o.6 0.6 0.7 -
0.5 0.,5 o.s -o.6 o.6 0.7 .os 
0.9 0.9 0.9 0.02 

98.0 95.0 93.0 35 

PLA.NT MATERIAL: Banana/plan tain .leaves were harvested 
.from f'our-year old plants and were sundried for 96 hours on. 
black polythene sheets, bagged and stored in jute sacks until 
ready f'or use. Cabbage .leaves were harvested when they were 
three months,f'rom the Institute o.f Animal Research garden. 

RESULTS 

The weight gains of' rabbits f'ed banana/p.lantain leaves 
were similar (Table J)• However, significantly (P<0.01) more 
f'eed was consumad by the rabbits f'ed f'resh leaves, f'ollowed by 
rabbits f'ed the mixed f'resh and dry leaves. Rabbits f'ed the 
dry .leaf' ate the least amount of' f'eed and more efficiently 
utilised their f'eed. 

One rabbit was lost f'rom the group f'ed the f'resh l.eaf'. 
Two of' the rabbits f'ed the dry leaf' and one of' the rabbits f'ed 
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the mixed form ~eaf had diarrhoea during the first two weeks of 
the experiment. 

Tabla 4 shows that significantly (P 0.01) more money was 
used to convert feed into a kilogram of meat for the rabbits 
fed the :fresh leaves and least for the rabbits f'ed the dry l.eaf. 
Total revenue l.ess :feed cost confirmad the above trend. 

Table Jt GROWTH CHA.:.'i..ACl'ERISTICS OF RABBITS FED TEST DIETS CON
TAINING BANANA/PLANTAIN LEAVES 

FORN OF L.EA.F 

CHARACTERISTI CS Dry and Dry Fresh Fresh S E M 

Total weight gain ~kg~ 0.9 0.9 0.8 Oe05 
Total feed intake kg 2.1x J.2x 2.4Y o.05** 
Average daily weight 

gain (g) 20.1 20.2 19.3 1.09 
Average daily feed 

44.6x 67.4y 5).8z intake (g) 3.20** 
Feed/gain ratio 2.2 3.6 J. S 0.15** 
Livability (") 100.0 9.3·.3 100.0 Je72 
Diarrhoea 2/15 1/15 0/15 

x y z within rows means bearing the sama superscript are not 
significant (P 0.01) 

** Significant at P 0.01 

Tabla 4: ECONOMIC DATA O.Io' RAEBITS FED BANANA/PLANTAIN LEAF DIET 

FORM Oli' LEA.F 

CHARACT.ERISTICS 
Dry and Dry Fresh 

Fresh SEM 

Total feed cost (:fCFA) 
1 

25968 .38350 .31261 
Cost/kg weight 

gain (f'CFA) 1971x .3012y 2470z 0.08** 
Total number of l.ive 

rabbits 15 ·14 15 0.01 
Final live weight 

rabbits (g) 2.01 2.1J 2.00 o.OJ 
Total revenue (f'CFA) 61040 59080 60140 0.02 
Revenue less Feed Cost J5072Z 207JOX 28879Y 0.01** 

In the second trial (Table 5) more weight was gained and 
feed was more e:f:ficientl.y utilised by rabbits :fed the 15~ 
cabbage l.evel diet. Feed intake, weight gain and :feed conver
sion were similar for the two breeds o:f rabbits, although the 
Cali:fornian bread non-signi:ficantly (P>0.05) util.ised their:feed 
more e:f:ficientl.y than the Mankon breed. Tabla 6 shows that 
neither breed effects nor diet ef'f'ects were important as far as 
carcass measurements were concerned. 
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Table 5& GROWTH TRAITS OF RABBITS FED TEST DIETS 
CONTAINING CABBAGE 

Total Total Average Average 
Feed/ BREED f'eed wei.ght Daily f'eed 
Gain MEAN S intake gain weight intak.e 

Ratio (kg) (kg) gain (g) (g) 

Cal.if'ornian 4.6 0.7 1~.7 106.8 7·0 
Mankon 5·0 0.7 14.4 111. 1 7·2 
SEM 0.21 o.o6 1.40 4.90 1.48 

!RATION MEANS 

5" cabbage 3·7x o.6a 13.2a 89.8a 8.2 
15" cabbage ,5.2Y o.8b 18.1 b 115.4b 6.7 
25" oabbage 5·5Y o.6a 12.4a 121.6a 10.9 
SEM 0.26** 0.08* 1.71 5·90 1.80 

Liva-
bility 

(~) 

9.5·2 
90.,5 
J.4o 

100.0 
85·7 
92o7 
J.4o 

a b e within columna means bearing the same superacript arenot 
signif'icant at P~0.01' 

X y Z wi thin columna means bearing the same superscript are not 
signif'icant at P~0.05 

* 
** 

Signif'icant (P<0.05} 
Signif'icant (P<0.01) 

Ta.ble 6: CARCASS TRAI'l'S OF RABBITS FED DIETS CONTAINING CAB:BAGE 

Final Live Carcass Li.ver Kidney 
Thyroi.d 

BREED weight 
MEAN S 

weight weight+ weight wei.ght (g/kg live (kg) (") (~) (") weight) 
-

Calif'ornian 2.2 54.8 2.8 0.5 0.4 
!Mankon 2.4 57-4 2.8 0.5 0.5 
Sli>i 0.1 1.1J 0.16 o.o4 0.02 

RATIO N MEAN S 

5~ cabbage 2.,3 54.8 2.6 0.,5 0.5 
15" cab bage 2.4 ,56.9 ,3.0 0.,5 o.4 
25" cabbage 2.2 ,56.6 2.7 0.,5 o.4 
SEM 0.12 1 .,38 0.2 0.0,5 o.oJ 

+ Expressed as per cent live weight 

DISCUSSION 

The results in tnis experiment show that daily weight gains 
of' 20.1 g, 20.2 g and 19.3 g f'or rabbi.ts f'ed the dry, f'resh and 
mixed form of' leaves were ~ower than daily weight gai.ns f'or those 
fed other tropical forages of J4.5 g for cassava leaves, of J4.5 
g for wi.ng bean and 33·5 g for Stylosanthes guyanensis,but better 
than daily weight gains of 16.0 g and 16.1 g f'or rabbits fed 
Amaranthus spp and sunf'lower leaves respectively, (Harri.s, Cheeke, 
Telek and Patton;1981; Harria and Patton, 1981). 
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However, daily weight gains for rabbits in the temperate 
zone are generally higher than those in the tropical zone. 
Average daily weight gains o~ rabbits Ced cabbage leaves were 
generally poo~ reClecting the low nutrient content oC oabbage. 

Feed conversion on the other hand oC 2.20 for dry 
banana/plantain leaves, oC 3•63 Cor fresh leaves and of 2.78 
for tbe dry/fresh banana/plantain fed rabbits, were better or 
comparable to those of 2.60 for alfalfa leaf, of 3.13 for 
Stylosanthes and o:f 2.62 for Desmodium intortum fed rabbits, 
(Harris et al, 1981). Rabbits fed banana/plantain leaves 
judiciously used their Ceed to produce meat although at a 
slower rate than rabbits fed tropical forages in the temperate 
area but quite satis:factory i:f the nutrient quality and cost of 
banana/plantain leaves are considerad. McNitt (1980) showed 
that rabbits fed cabbage leaves with poultry broiler diet as 
concentrate had feed/gain ratio o:f 6.), which is similar to 6.0 
as shown in this study :for that o~ rabbits Ced the 15~ cabbage 
level diet. Feed conversion values for rabbits ~ed cabbage 
suggest that cabbage leaves do not support active growth. 

Banana and plantain leaves contain tannins, phenolic 
compounds which bind proteins and inhibit enzymes (Butler and 
Bailey, 1973) while cabbage contains cyanogenic glucosides 
(Conn, 1969) w.hich release cyanide, a deadly poison upon hydro
lysis. To what extent these non-nutriente af'f'ected diet 
palatability and utilisation cannot be estimated f'rom this 
study. Ef'ficient utilisation o~ dry leaves and not f'reshleaves 
may result :from the decomposition or transf'ormation of' these 
compounds to less toxic components during drying. 

No detectable diseases were observad in these rabbits 
except f'or the f'ew diarrhoea cases notad earlier. Thyroid 
weights o:f rabbits were similar, suggesting that either the 
level of' cyanide in the cabbage was low or rabbit liver detoxi
fication systems ef'fectively eliminated the cyanide thus 
avoiding thyroid enlargement by the effeots of' thiocynate (Oke, 
1973; Fomunyam, 1982). Livability of the rabbit was generally 
high (85-10CY~). 

Ademosum (1976) showed that 8~ of the cost of animal 
production in the tropics·can be attributed to f'eed costs. The 
economic data (Tabla 4) and carcasa traits (Tabla 5) show that 
incorporating banana/plantain and cabbage leaves reduce feed 
costs ~ld show a great potential f'or profit, especially for the 
rural and urban Cameroon f'armer who can readily obtain these 
feed items. These leaves would also be of great value in the 
dry season when grain prices are at their most expensive price 
in Bamenda. Competition between man and livestock would be 
~imited while meat production f'rom rabbits would still be 
possibl.e. 
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SUMMARY 

We~ing rabbits fed test diets containing 3~ 1evels of 
dried, fresh or a mixture of fresh and dried banana/p1antain 
1eaves respectively had dai1y weight gains of 20.1 g, 20.2 gand 
19.1 g. Feed/gain ratios of 2.20, 3·63 and 2.78 showed that 
dried 1eaves were more efficiently uti1ised than fresh leaves. 
~t is suggested that incorporating 30~ banana/plantain leaves 
into rabbit dieta reduced feed costa and increased profit 
margine for small farmers. Fresh cabbage 1eaves fed at 5, 15, 
and 25~ 1evels respectively were of greater value for dryseason 
or maintenance feeding. 

RESUME 

Les laperaux apres sevrage, nourris par une ration test 
contenant ~ en mesure de feui1les de banana ou de p1antain 
saches, fraiches ou saches et fraiches en mixture, ont en 
moyenne un gain journa1ier en poids égal respectivement a 20.1 
g, 20.2 g et 19.1 g. Le rapport de la quanti'té absorbé par le 
poids gagné présentant 1es valeurs de 2.20, ).63, 2.78, a montre 
que les feui1les seches ont produit plus d 1 effet en poids dans 
leur utilisation. Il est suggere que l'incorporation de JO~ 
de feuilles de banana ou de p1antain dans 1 1 alimentation des 
1apins reduit le cout de la nutrition et élevé les chances de 
pro ti t marginales pour 1es pe ti ts fermiers. Les choux f'raiches 
nourrissant selon un pourcentage de 5, 15 et 25~ présentant 
ainsi 1a p1us grande va1eur pour la saison sache ou pour la 
maintenance nutritionne1le. 
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