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IITRODUCTIOI 

Possibilities of field bean utilization in rabbit feeding havn 
already been de•onstrated, but the protein level of diets vas very high 
1 COLIN and LEBAS, 1976 LEBAS. 1981 ; SEROUX, 1984 l. The object of thl! 
present experi•ent t:s to study the possibilities of field bean utiliza·· 
tion in diets wi~ a •ediu• to low protein concentration (14.5 ll, in 
which so•e a•inoacids 1ay be li•iting factors. such as sulfur a1inoacids 
ISAAJ IBERCHICHE and LEBAS, 1984) and probably threonine lBERCHICHE., 
19851. In this study, SAA level were increased by three ways. In one 
diet, a better SAA level was obtained by addition of pure industrial ae·· 
thionine. But. pure •ethionine is not always available in the factories, 
particularly in developping countries, then for two other diets. a higher 
SAA a•ount was obtained by increasing the protein level through a larger 
a•ount of field bean 137 ll or, •ore efficiently, by addition of 14 ,, 
sunflower 1ea 1. 

MATERIAL AID METHODS 

One hundred, 35 day old rabbits of both sexes weaned a week agtl 
were caged individually. The •others were of the co••ercial hybrid type 
IIIRA 1067 INewZealand Vhite x Californianl and the fathers of a New·· 
Zealand Vhite · strain selected for growth and reproduction. In addition 
5x6 young rabbits of the sa•e type were placed in digestibility cages. 
All ani•als were fed ad 1ibitu1 with one of the 5 experi1ental diets 
ltable 1l. Diet 1 was the reference "diet without field bean. soya 1eal 
being the 1ain protein source. Diets 2 and 3 had the sa•e for•ula with 
26.5 l field bean, diet 3 was added 0.12 l dl lethionine to obtain a SAA 
proportion of 3.3 l of the proteins. In diets 4 and 5, the level of crude 
proteins were increased up to 16.2-16.5 l with field bean ldiet 4) or 
wi.th field bean and sunflower 1eal ldiet 5 : sa.e level of SAA l diet as 
in diet 3l. 

Food intake and live weight of rabbits were controlled weekly 
during the 6 experi1ental weeks. All rabbits were endly slaughtered, and 
skin. full digestive tract and co••ercial carcass weighted. In addition 
so•e controls were perfor•ed on 10 carcasses sa•pled per experiaental 
group: weight of liver. kidneys, kidney fat. hindleg, auscle (softtis
suesl and bone of the hindleg, anatoaic part used as esti•ator of carcass 
coaposition IVAREVYCK et BOUQUET, 1982). 

!1) Present adress 
Algérie 

l.N.E.S. de Biologie, Université de Tizi-Ouzou. 
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TABLE 1 
Co•position of experi.ental diets 

DIETS 1 2 3 4 S 

E!!l:llllil (p.lOOl 

Soya •eal lS - - - -
Field bean - 26.5 26.5 37.0 20.0 
Sunflower meal - - - - 14.0 
Oats 12 10 10 10 10 
Bar ley 29 16.5 16.5 8 17 

. Vheat bran 10 11 11 11 11 

. Alfalfa dehydrated 15 25 25 25 20 

. Vheat straw 16 8 8 6 S 
• Minerals and vita•ins 2.93 3.0 2.88 3.0 3.0 
. dl •ethionine 0.07 - 0.12 - -
~!!IR!!iiti!!D (1 as fedl 

Dry •atter 88.3 89.3 89.4 88.0 88.2 
Crude proteins 14.6 14.3 14.4 16.2 16.5 
Crude fiber 14.3 14.7 14.7 14.1 14.8 
S.A.A. (calculatedl 0.52 0.36 0.48 0.38 0.49 
Threonine (calculated) 0.62 0.58 0.58 0.64 0.63 . Gross energy kcal/kg ·3850 3859 3863 3809 3868 

Digestibility of dry •atter, energy, nitrogen and crude fiber 
were esti•ated from the collection of feces. during 2 x 4 days, after a 2 
weeks period of habituation to diets. 

Statistical analysis were perfoned with variance- analysis 
(growth perfor•ancel or with covariance analysis lcovariate'live waight 
for slaugter perfor•ances, and covariate carcass weight for c~rc•:S"s 
cutsl. Results are presented as •eans and residual coefficient of varta
tion (CV ll. 

IESULTS AID DISCUSSIOI 

Djqest jbj lity 

Digestibility of dry •atter, energy and crude fiber are not 
different fro• one diet tq the other (table 2). Digestibility of nitrogen 
is lower (66.2 l) for diet 4 which contain the highest level of field 
bean (37 1>. This tow nitrogen digestibility wis not observed in our pre
vious experi•ents with such a high proportion of field bean : 35 or 36.1 
lBÉRCHICHE and LESAS. 1984 : BERCHICHE, 1985). lt is also of soae tnte
rest to constder the •oderate nitrogen digestibility of diet 1, in which 
soya bean protetns represents one hatf of the total proteins. This diges
tibi11ty level ts the sa•e with diets 2 and J. Thus, the low nitrogen 
digestibility observed for diet 4 is probably not related to a delete
rious effect of trypsin inhibitors contained in field bean as suggested 
by VILSON et al. (19721. 
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According to the published digestible energy concentration of 
ingredients <INRA. 1984) and w1th an energy concentration of 1900 kcal/kg 
for the alfalfa employed, our proposition for the corresponding digesti
ble energy of field bean is 2800 kcal DE/kg. 

TABLE 2 
Digestibility of the 5 experi.ental diets 

and digestible co•ponents 

Statistical 
DIETS 1 2 3 4 5 cv " significance 

( F) 

Uigestjbj]i:t~ 
'ºeffü;i~:nt . Ory •atter 58.5 59.7 60.3 58.6 59.3 2.7 < 1 NS 
. Energy 58.6 59.3 60.1 59.0 59.8 2.6 < 1 NS 
. Nitrogen 70.9b 68.9b 70.0b 66.2a 73.3c 2.6 9.5 P<O.OOl 
. Crude fiber 8.5 10.5 10.8 9.9 9.3 - - (1) 

Uig~::ztiblll 
li!l•l!2!li!Dt:z 
(7. diet as fed) 

Dig. energy (DEl 2256 2288 2324 2245 2312 - -
kcallkg 
Dig. crude 10.3 9.8 10.1 10.4 12.1 - -
proteins (0Pl 
g DP/1000 kcal DE 45.7 42.8 43.5 46.3 52.3 - -

(1) esti•ated only on 1 pooled sa1ple per diet 
a. b, e : with different letter : P < 0.05 

Growth and fged effjcjenc~ 

Daily food intake does not differ fro• one diet to the other : 
on average 146.7 g/day. The average daily gain in this experience is 
high : 41.7 g/day. So•e d ifferences are observed accord i ng to treat1ent 
ltable 31. 

TABLE 3 
Average perfor•ances between 5 and 11 weeks of age of the rabbit 

receiving 5 diets with or without field beans 

Statistical 
DIETS 1 2 3 4 5 cv " significance 

(f) 

- Initial weight 784 779 765 173 768 18 < 1 NS 
(g) 

- Da i ly food 150 141 147 146 151 13 1.7 NS 
intake (g/dl 

- Weight daily 42.3ab 39.2a 42.7ab 40.7ab 43.8b 13 3.28 P<0.05 
ga in lgldl 

- Feed/gain (g/gl 3.58 3.61 3.44 3.59 3.45 9 2.11 P<0.10 
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The lowest daily weight gain !39.2 gtdl was observed with diet 2 !low 
level of SAAl and the highest 143.8 gldl with diet 5 !field bean and sun
flower meal as protein sourcesl ; growth performances are also high for 
the reference diet 1 with soya meal and diet 3 including 26.5 1 field 
bean supplemented with methionine. The best feed efficiencies and growth 
rates are observed with diet · 3 and 5 : then the increasing of SAA obtai
ned by addition of pure methionine or by increasing the protein level 
with sunflower meal, are equivalent. 

S]aughter and carcass cuts 

According to the growth rate differences. live weights at 
slaughter are different. Out after covariance analysis, the live weight 
being the covariate, no effects of diets are observed for carcass. skin 
or full digestive tract weights !table 41. The same absence of signifi
cant effects is observed for weight of kidneys, kidney fat, muscles and 
bones of hind leg, after covariance analysis with carcass weight as cova
riate. The only effect concerns liver which is relatively lighter with 
diets 5 190.3 gl and 3 1105. 7). This may be related to the higher maturi
ty of the rabbits of these groups ICANTIER et al .• 19691 as a consequence 
of their high growth rate. Out care must be taken about the great varia
bility of situations observed for the proportion of liver in the carcass 
from one experiments to the other !OUHAYOUN et al., 19861. However, these 
relative liver 11odifications are without any relation with the field bean 
proportion in the diets. 

TABLE 4 
Slaughter results : fitted méans (g) for a co..an live weight 2482 g 

and carcass cuts of 10 sa•pled rabbits/group : fitted .. ans (gJ 
for a co.-on carcass weight 1403 g. 

cv Statistical 
DIETS 1 2 3 4 5 t s tgn i f i canee 

(F) 

Slaug!Jter 

Live weight (gl 2517b 2386a 2514b 2441ab 2563b 12 3.18 P<0.05 
Skin (gl 347 346 348 344 353 16 <1 NS 
Full dig. tract (g) 444 468 460 474 440 12 1.6 NS 
Carcass ( g l 1424 1407 1406 1392 1442 13 1.4 NS 
(slaughter rate ll (57.4) (56. 7) (56.6) (56.11 (58 .ll - -· -

CAr~iSS ~yts ln=10l 
(g) 

Carcass weight 1408 1379 1423 1349 1466 - - -
Hind leg total 187 187 194 193 193 10 <1 NS 

- Muscle 153 151 161 157 160 11 1.3 NS 
- Rones 34 36 32 36 34 12 1.6 NS 

Kidney fat 25.1 28.9 28.4 27.3 25.7 28 <1 NS 
Kidneys 16.7 16.5 15.8 17.4 16.7 12 1.5 NS 
Liver 110.1b 117 .5b 105. 7ab 123.6c 90.3a 20 3.9 P<0.05 
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CONClUSIOI 

Field bean may be e~ployed very efficiently for growing rabbit 
even with low protein diets. This experience is also a co"fir•ation of 
the possibility to obtain very high growth rates with low protein diets 
(14.5 ll and a digestible protein to digestible energy ratio near 43-45 
g/1000 kcal DE !OUHAYOUN and CHERIET, 19831. In this conditions, field 
bean •ay be a suitable protein source for rabbits. and the SAA deficiency 
is not a great proble• for practical production. 

BIBLIO&RAPHY 

DERCHICHE M .• lEDAS F .• 1984. Supplé•entation en •éthionine d'un ali•ent 
a base de féverole effets sur la croissance et les caractéristi
ques de la carcasse des lapins. 3é•e Congrés Mondial de Cuniculture. 
Ro•e. Avril 1984, Vol. 1, 391-398. 

DERCHICHE M .• 1985. Valorisation des protéines de la féverole par le 
lapin en croissance. Thése Docteur. I.N.P. de Toulouse. 1985, 163 
pages. 

CAITIER J .• VEZINHET A., ROUVIER R .• DAUZIER l .• 1969. Allo•étrie de 
croissance chez le lapin (0ryctolagus cuniculusJ. 1/ Principaux or
ganes et tissus. Ann. Biol. ani•. Diochi•. Dio~hys .• 1. 5-39. 

COliN M .• lERAS F., 1976. E•ploi du tourteau de colza, de la féverole et 
du pois dans les ali•ents pour les lapins en croissance. ter Congrés 
lnternational Cunicole. Dijon, Co••unication n• 24. 

liRA, 1984. l'ali•entation des ani•aux •onogastriques : Porc, lapin, Vo
lailles. liRA éd. Paris, 282 pp. 

lEBAS F .• 1981. Valorisation par le lapin en croissance de différentes 
•atiéres pre•iéres cultivables en France. Cuniculture. i. 280-292. 

OUHAYOUN J .• CHERIET S .• l98a. Valorisation co•parée d'ali•ents a niveaux 
protéiques différents, par des lapins sélection~s sur la vitesse de 
croissance et des lapins provenant d'élevages traditionnels. l/ Etu
de des perfor•ances de croissance et de la ca.position du gain de 
poids. Ann. Zootech .. JZ, 257-276. 

OUHAYOUI J., lEDAS F.. DElMAS D .• 1986. The effects of feeding regi•es on 
growth and carcass quality in rabbit. Cuni-Sciences, 1. 7-21. 

SEROUX M .• 1984. Utilisation des prot6agineux par le lapin l l'engraisse
•ent : pois, lupin, féverole. lé•e Congrés Mondial de Cuniculture. 
Ro•e. Avril 1984, Vol. 1. 376-383. 

VAREWYCK H., BOUOUET Y .• 1982. Relations entre la ca.position tissulaire 
de la carcasse de lapins de boucherie et celle des principaux •or
ceaux. Ann. Zootech .• 11. 257-268. 

WllSOI B.J., Me NAD J.M .• BENTlEY H .• 1972a. The effect on ch1ck growth 
of a trypsin inhibitor isolate fro• the field bean (Vicia faba l.l. 
Br. Poult. Sci., 11. 521-523. 

4th WORLD RABBIT CONGRESS 

152

Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 3, 148-153



153 

FIELD BEAI (Vicia faba 1inorJ AS A PROTEIN SOURCE FOR RABBIT 
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Fro1 5 to 11 weeks of age 5 group of 20 rabbits each caged in
dividually, received ad libitu1 one of the following diets : 1 (reference 
diet with soya 1eall, 2 (26.5 l field beanl, 3 (: 2 + dl lethioninel, 4 
(37 1 field beanl and 5 (field bean 20 t + sunflower 1eal 14 ll. The ave
rage crude protein level was 14.5 for the diets 1 to 3 and 16.3 for the 2 
others : the co11on crude fiber level was 14.5 l. The dry 1atter digesti
bility was the sa1e for all diets (58.9 to 60.31. But digestibiliy of 
nitrogen was significantly lower for diet 4 (66.21 than for diets 1. 3 
and S (70.9 - 70.0 -73.2). The digestibility of crude fiber was very low 
(8.5 to 10.81 but not different between diets. The 1esured digestible 
energy conceñtration varies fro• 2256 to 2324 kcal/kg. Vhen co1pared to 
the reference diet 1, growth rate of the 4 other groups with field beans 
was equivalent or slightly lower : in the order 42.3 -39.2 - 42.7 -40.7 -
43.8 g/day. Feed efficiency was not affected significantly by the type 

of diet. The slaughter rate was not affected by the diet (lean 57.0 ll. 
The skin and full digestive tract weights were also not different accor
ding to the experi1ental group. The sa1e situation was observed for kid
ney fat. 1uscle and bones of one hindleg, or for kidneys. But liver 
weight was s1all for diets 5 (90.3 gJ and 3 (105.71 and high for diet 4 
with the highest proportion of field beans (123.6 gl. The conclusion is 
that field bean is able to replace co1pletely soya oil 1eal as a protein 
source in co1plete pelleted feeds for growing rabbits and the proposed 
digestible energy value is 2800 kcal/kg. 

LA FEVEROLE (Vicia faba 1inorl SOURCE PROTEIQUE POUR lE lAPII 
EFFETS SUR LA CROISSAICE El lA QUAliTE DES CARCASSES 

Entre 5 et 11 se1aines d'age, 5 groupes de 20 lapins logés in
dividuellelent ont recu ~ volonté l'un des ali1ents suivant : 1 (téloin 
tourteau de sojal. 2 (féverole 26,5 ll. 3 (= 2 + dl 1éthioninel, 4 (féve
role 37 ll. 5 (féverole 20 1 +t. tournesol 14 ll. la teneur 1oyenne en 
protéines était de 14,5 l pour les alilents 1 a 3 et de 16,3 pour 4 et 5. 
La teneur co11une en cellulose brute était de 14,5 l. La digestibilité de 
la •atiére séche était co1parable pour les 5 régi•es (58,9 ~ 60.31. le 
CUD de l'azote était plus faible pour l'ali1ent 4 (66,21 que pour les 
ali1ents 1, 3 et 5 (70,9 - 10.0 - 73,21. Le CUD de la cellulose brute 
était faible pour l'ense1ble des ali1ents (8,5 a 10,81. La teneur en 
énergie digestible variait de 2256 A 2324 kcal ED/kg. Par rapport A 
l'ali1ent té1oin (1}, les 4 autres ali•ents avaient des vitesses de 
croissance égales ou légére•ent inférieures, soit dans l'ordre 1 a 5 : 
42.3- 39.2 - 42,7- 40,7- 43,8 g/jour. l'indice de conso••ation n'était 
pas affecté. de 1é1e que le rende•ent ~ l'abattage (loyenne 57,0 ll. 11 
n'y avait pas de différence entre lots pour les poids relatifs (covarian
cel de la peau, du tube digestif plein, des reins, du tissu adipeux péri
rénal et des 1uscles et os d'une patte arriére. Par contre, pour un poids 
de carcasse (1403 gl, le foie était plus léger dans les lots 5 et 3 (90,3 
et 105,7 gJ et plus lourd avec le lot 4 (123,6 gl contenant la plus forte 
propo~tion de féverole. En conclusion, la féverole est un bon protéagi
neux pour le lapin, qui per1et le re1place•ent total du tourteau de soja. 
la valeur énergétique proposée est de 2800 kcal/kg. 
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