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The teclmica.l and econanic results which have been observed during these 
last years in ral:i>i t breeding show an obvious i.mprovemant in the uni t 
producti vi ty for each rother cage aoove all m relatian to an increase m 
rousing density and to a lesser degree to an inprovanent in the prolificity 
of the fem:lies. This evolution leads to a revising of the nuni:ler of places 
for fattening cages which llalSt be pl.anned for a rother cage : a four . years 
ago 11 places were planned, then 14 pla.ces are to be planned and scm=tines 
rore. That is why a lot of breeders IllllSt cope with an excessive density m 
fattening cages. 

Previous experilrents (Maertens, 1983 ; Maertens ·and De Groote, 1984) have 
~ that a too high density (19 raJ:iJits/scp) led to a growt:h decrease am. 
an ingesticn decrease and made the slaughter period 3 to 5 days lalger ; 
acco:rding to Maertens and De Groote (1984), a bad effect on growth is 
roticed for a weight superior to 40 kg/sqm cage when rabbits are ratDVed. 
Acco:rding to other authors (AnanyrroUs, OJnicul.ture, 98, 1991), 38 kg/sgn 
cage nust be planned and never excess 42 kgfsqn cage at the end of 
fattening. Maertens and De Grcote (1985) have a1so shown that densities of 
15 to 20 rabbits/sc;pn have ro influené:e on zootechnical parameters in larger 
cages (0.46 SCJ!I). M:>re recently, Prawirocli.;OO and al (1985) have shcMn that 
beyond 14 rabbits/sqn, it was poss.i.ble to obtain better weight gains and 
better feed efficiency. 

1he purpose of this stOOy is then to surn uP the topic and to shoW' the real 
effect of cage density observed m breeding on zootechnical perfonnances and 
on the sanitazy state of grcMli'lg rabbits. 

This trial took place at the experilrental station of GUyanarc'h Animal 
Nutrition in Saint-Nolff (Frailee) between May, 7th 1991 and June, 26th 1991. 
'Ihe breeding inclu::ies group breeding mana.gem:mt with a sanitary vact.l\ml of 
the fattening cells after each group. 

320 young rabbits hybrid strains Hy-plus weaned at 32 ± 1 days of age were 
divided into 5 groups with 8 repetitions each racco:rding to the weaning 
weight, the litter an:i the sex.. The anima1s were allocated m wire flat-deck 
cages the measures of which were : 46 an 'Width, 77 an depth, (= 0.354 sqn) 
and 29 an height. Each cage was equi¡p:d with a feeder planned.for 5 rabbits 
s:im..lltaneously ; water was provided by a nipple drinker. 7he experimental 
hutch is equipped wi th a dynamic ventilation systen : wann air entrance 
being carried out thanks to a p:>lyane shaft, extraction being made at pit 
level thanks to a deep passage a1.c:ng one side of the pit. Ral::bits were 
sul::mitted to an artificial lighting 12 hours out of 24. 

During the whole tria! period, sane feed was fed and libitum (see Table 1) 
fran 32 days of age up to the slaughter (at 68 days of age). The measures 
('weight at 32, 42, 55 ani 68 days of age, consunption and carcass 
performmces) were anal~ by a variance analyses (snedecor and COChran, 
1967) with a caxparison between the averages. M:>rtality rate was analyzed 
with the Rhi-2 test. The carcass performances (weight with the head, liver, 
kidney an:i with legs) was detennined oo. half the animals (160 ral:bits) 
after 24 :oours sweating at + 4•c. 
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The following housing densi ties were canpared : 

. rabbi ts per cage 

. density (sqm/cage) 
6 

16.9 
7 

19.8 
8 

22.6 
9 

25.4 

The feed efficiency (fe) at 2. 3 kg was calculat.Erl : 

TW68 is the average of the weight at 68 days 

10 
28.2 

[ 
fe 2300 = (2.300 - 'IW68) + FFe · 

FFe is the feed efficiency of the group during the 32-68 days period. 

The average growths an the whole fattening period (fran 32 to 68 days of 
age) are signi.ficantly different for the 5 housing densities : they are the 
highest ones for the densities '16.9/sq:n' and '19.8/sqm'. 'Ib.e difference in 
the average daily gain is very clear as soon as the animals are 42 days old 
and is still nore eupasized during the 55-68 days period ( see Table 2) • For 
the 13 1ast finishing days, the weight gain of the group '16.9/sq:n' and 
'19.8/sqn' increases respectively fran 14.6 % to 15.8 % carpared to the 
group '28.2/sqn'. 

tJnder our favourable healthy caxlitions, there was no effect of the density 
in fattening cages an nortality rate (Table 2) which is globally very low if 
we take the whole trial into acoount (O. 94 %) • 

The const.mptians of the groop having a low density (until 22.6 rabbits/sqn) 
are significantly higher . than the ones of the group having high density 
(p < O .01). '!he effect is signi.ficant as soon as the animals are 42 days old 
and it is still for the 55-68 days period that the differences are the nost 
enpw;ized : + 11.4 % and + 10.3 % respectively for the group '16.9/sq:n' and 
'19.8/sq:n' canpared to the density '28.2/sq:n' (Table 2). 

No effect has been. registered cance:rning the feed efficiency : the lcMest 
weight gains correspltlding to the lowest ~ ; the lowest feed. 
efficiency (corrected at 2.330 kg) was however obtained with the group 
'19.8/sq:n' (NS). 

The rabbit rnnber/sqn didn' t lead to significant variance of the carcass 
perfonnances (Table 2) ¡ heavier carcasses tend to be obtained with the 
groups "low densities" in relation to the slaughter live weight (NS). 

DISaJSSI(J{ .. ~ 

Olr results sh?w that a density of 22.8 Iq}:j:)its/sqn cage IliJSt oot be 
exceeded without taking the risk of a growth d$crease (significant decrease 
in the live weight and the weight gain). nri.s is especially true fran the 42 
days old and the differences are still nore Elllfilasized for the 55-68 days 
period. We have tllen calcul.at.ed the total weight of the animals sqmjcage and 
we have establishE:h the ~lationship o~ this méasure to the growth results 
ob~ for ,._ the differént perj,.ods :. we llllSt oot go beyoixi a 46 kgjsqm 
densi ty at the ·. end ot: the,: f'~tteniiig 1 ~ if .a group breeding management has 
been ~ with a sahltary vacuun~>lritrout tak:in.g the risk of. a growth 
.decrease .(~t 4.0. kg acci>rding ·ro'~ arrl ne Groote 1 1984 > . 
'-·· ~---· _.l'f. -#_.: . ·'""-~ -· .. ···r· ::r,--.· 
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It also seems that the c::onsurrption decrease owing to an increase in the 
ral:i:>its IlliiiJer/sqm cage is rore due to a canfort prablem rather than to a 
prablem of access to the feeder. In severa.l cages having a high density, 
there were problems of fur plucking and ear troubles. But despite this, the 
appearance of rortaldigest.rie disorders or any other causes of rortality was 
not effected ; it is besides likely that our breeding ccnlitials have 
allowed it. 

COnsurrption feed and carcass perfonnances were oot affected by the density 
of fattening cages. This oorresponds to the results obseived by Stevelink 
(1984), by ITAVI (1983), by Ferreira (1984) and by Maertens am De Groote 
(1985). 

1he technical arñ ecoronic maximum is contained between the '16.9/scp' and 
'19.8/scp' density. The high densities (9 and 10/cage) nust be prohibited 
because a high significant decrease in oonstmpticn growth, and slaughter 
live weight have been rxrt:iced with them. They alJa,¡ to make the fattening 
period longer ( 3 to 4 days) : this is :inportant abJve all during the oot 
period and in th.e perspective of a g:roup breeding managenent. It is all the 
nore true since urX3er breeding field cordi:tioos, high density makes up a 
risk fran a healthy point of view : quicker c:mt.amination due to infections 
agent, stress of the animal in relation to discanfort problems which lead to 
an increase in the ncrt:ality rate (ENITA Dijan and al, 1990) arrl probably to 
CXllDarnations ( or.ring to abcesses) • 

The effect of the density obtained by measuring the Ill:lnber of rali>its 
sqn/cage on the zootechni.cal perfonnances and sanitary state of fattening 
rabbits have been stmied. 320 young ral:bits belonging to Hy-plus hybrid 
strain weaned at 32 ± 1 days old were divided into 5 groups wi th 8 
repetit:i.als each according to the weaning weight, to the litter and t:he sex. 
The anjmals were allocated in wire flat-deck cages of 0.354/scp am fed ad 
liliitan with a feed containing 16.4 % raw proteins, 16.1 % cr00e fibres, 
12% stareh and 12% roisture. The '16.9', '19.8', '22.6', '25.4' and '28.2' 
ral:i:>its/sqm densities were catpared. The highest growths were obtained with 
the '16. 9' and '19. 8' derlsities as soon as the animals were 42 days old.. 
UOOer our favourable healthy corrlitials (l.cw nmtali ty, gzoup breeding 
management, sanitary va.ctDD) oo effect en ucrtality rate was abServed. en 
t:he other hand, COllSl1ltptians of the lowest density groups are highly 
superior to the anes of the high density ~ (p < 0.001) : + 11.4 % and + 
10.3 % for the groups '16. 9' and '19. 8' . No significant effect en the feed 
efficiency has been ooticed nei ther on the carcass perfomances. The high 
densities (superior to 22.6 rabbits/sqm) are to be prohihited because they 
lead to a high decrease in growth and ~- They make the fattening 
period fran 3 to 4 days longer. Going beyald a total slaughter weight of 
46 kg/sqm cage leads toa decrease in the growth and ~tial results, 
even u00er healthy conditions. 
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co-products of cereal processing 
SOyleanneal and other N-products (vegetables origin) 
cereals and starchy products 
Products ard. co-products fran sugar manufact:uring 
Minerals 
Oils and fats 

Tabl.e 2 

J.bisture (%) 
Proteins (%) 
CrOOe fibre (%) 
Starch (%) 
Lignine (%) 
Digestible energy 

Ralbits per cage 

6 7 8 9 10 

lbusing density (rrmber/sqn cage) 

16.9 19.8 22.6 25.4 28.2 

Initial weights ( g) 772.8 772.5 772.3 770.3 771.5 

Daily weight gain (g/d) 
.32 to 42 days 44.4 45.0 44.0 44.1 44.3 
• 42 to 55 days 46.3 b 46.6 b 46.6 b 45.2 b 42.6 a 
• 55 to 68 days 40.3 be 40.7 e 38.5 be 37.3 b 35.1 a 
• 32 to 68 days 43.6 e 44.1 e 42.9 be 42.1 b 40.3 a 

Daily feed intake (g/d) 
• 32 to 42 days 100.3 98.9 96.7 97.8 98.9 
• 42 to 55 days 132.8 b 131.2 b 130.4 b 124.0 a 122.7 a 
• 55 to 68 days 154.7 b 153.2 b 151.9 b 149.5 b 138.9 a 
• 32 to 68 days 131.7 e 130.2 be 128.8 be 125.9 ab 121.9 a 

Feed effieiency (kg fesl/ 
kg gain) 

. 32 to 42 days 2.27 2.20 2.20 2.22 2.24 

.42 to 55 days 2.88 2.82 2.80 2.74 2.89 
• 55 to 68 days 3.86 3.76 3.96 4.01 3.95 
• 32 to 68 days 3.03 2.96 3.01 3.00 3.03 
.2300 g 2.99 2.90 2.99 3.01 3.11 

Slaughter perfonoanc:es (%) 56.28 56.24 56.50 56.45 56.82 

Total weight {kg/scp) 
. to 32 days 13.099 15.275 17.454 19.584 21.794 . to42days 20.619 24.172 27.389 30.801 34.297 
. to 55 days 30.811 36.111 41.092 45.740 49.952 
. to 68 days 39.684 46.614 52.362 58.071 62.782 

1-brtality dead/total 0/48 2/56 1/64 0/72 0/80 
(%) o 3.57 1.56 o o .. 
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at=b 

12.00 
16.40 
16.10 
12.00 
4.20 
2350 

NS 

NS 
(p<0.001) 

a4:bt:c(p<O. 001) 
a~(p<0.001) 

a*b (p<O.Ol) 
a~ (p<0.05) 
~ (p<0.01) 

NS 
NS 
NS 
NS 
NS 

NS 

NS 
NS 
... .. . ... ... 
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