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ABSTRACT

The aim of the present study was to check theestasf forcing the water to feed ratio at 1.7 when
rationing rabbits in good sanitary conditions (with experimental reproduction of Epizootic Rabbit
Enteropathy) and in Epizootic Rabbit Enteropathydititons. Three hundred thirty six rabbits, housed
in cages each containing 8 rabbits, were dividéa Thgroups controlled from weaning at 32 days of
age to 67 days. In the control group, rabbits wgven feed and watesd libitum In the second
group, feed was restricted, but not water (watedfeatio >3), and in the last group, feed and water
were restricted (water/feed ratio=1.7). In gooditsay conditions, the slaughtering weight was highe
for the control group as the compensatory growtls wnat sufficient to compensate the body weight
difference due to restrictions. There was no diffiee between the two ways of restriction during the
fattening period. Except for the Week (adaptation to restriction) the feed conweersiatio was
improved for groups restricted in feed and/or waf@uantitative feed restriction is interesting in
Epizootic Rabbit Enteropathy conditions as it letml$ess mortality and morbidity compared to the
control group &d libitum). There was no significant effect of the type ahaqtitative feed restriction
(with or without water restriction) on mortalityubfeed restriction with watexd libitumtended to be
more efficient to reduce mortality (from 29.2 to. 16 Moreover, this restriction did not generate a
difference in slaughtering weight compared to thetiol group and produced more meat (+18%).
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INTRODUCTION

Feed restriction is a common practice to reducé\peaning digestive disorders in rabbits. Gideene
al. (2003) showed that during feed restriction mdstand morbidity were significantly reduced from
a feeding level of 80% and 70% respectively in epic rabbit enteropathy syndrome (ERE)
conditions.

During an experimental reproduction of ERE syndrpoBmsotet al. (2003) demonstrated the interest
of a preventive restricted feeding to reduce thgatiee impact of this disease on the growth
performance of rabbits. A feeding level of 60% wasre efficient than a feeding level of 80% in ERE
conditions.

Feed restriction is time consuming when automat@dérs are not available, but an indirect restficte
feeding through hydric restriction can be an aléue and is easier to apply. Boigstt al (2005)
demonstrated that a hydric restriction (1 h/dayy \aa efficient as feed restriction (65% of tub
libitum level) to reduce mortality and morbidity in EREnditions. However in good sanitary
conditions, compensatory growth, usually obsenfest a period of feed restrictions, was limitedtwit
hydric restriction when rabbits were baclatfree access to drinking water. Part of this tesaulld be
explained by a lower water to feed ratio comparcedabbits having no restriction in feed or water
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access (1.2 vs. 1.7). This last study also showatraibbits fed undead libitum level had a higher
water to feed ratio of 3.5.

The aim of the present study was to check theastasf forcing the water to feed ratio to 1.7 when
rationing rabbits compared to regular feed ratignin good sanitary conditions and in ERE
conditions.

MATERIALSAND METHODS
Animals and treatments

This study was carried out betweer!"®pril and 17" May 2006 at the Evialis Research Center in St

Nolff (56), France. 336 young rabbits (Hyplus stjavere divided at weaning at 32 days of age into 7

groups (Al, B1, C1, A2, B2, C2 and I) of 48 indiwvas, homogenous in body weight and sex ratio.

Rabbits from each group were placed in cages abBits (6 cages per group) in 2 houses with access
to the same regular rabbit growing feed (16.6%ginot16.9% cellulose, 12.2% starch). There was no

supplementation in the diet. All the groups wereki@a anad libitumfeeding at 53 days of age.

House 1: good sanitary conditions

Al : Control group : feed and watad libitum;
B1 : feed restriction (objective=70% of thd libitumlevel), waterad libitum (water/feed ratio >3);
C1 : feed restriction (objective=70% of the libitumlevel), hydric restriction (water/feed ratio =1.7)

House 2 : experimental reproduction of ERE

A2 : Control group : feed and watad libitum;

B2 : feed restriction (objective=70% of thd libitumlevel), waterd libitum (water/feed ratio >3):

C2 : feed restriction (objective=70% of thd libitumlevel), hydric restriction (water/feed ratio =1.7)

| - Contagious groupmad libitum One rabbit per cage was inoculated (0.5 ml/ralaitiB4 days of age
in order to reproduce the ERE syndrome (inoculunCZErom Institut National de la Recherche
Agronomique). The aim of this group was to contateénall house 2, so results from this group will
not be discussed.

Zootechnical performances collected

Rabbit body weights were controlled individually3t days of age (day before weaning), 39, 46, 53
and 67 days of age. Feed intake per cage was tedtvehen animals were weighed (daily during
feed restriction for groups B1, C1, B2 and C2). &¥abnsumption was controlled at different periods
(31-39 and 39-53 days of age) for each group (éxbepcontagious group). Individual tanks per cage
were used for the control of water consumption. tsldy was recorded daily.

Statistical analyses

Statistical analyses were conducted using SPSSsb&Ware. Body weights, daily weight gains, feed
intake and feed conversion ratio were analysedhtgnalysis of variance using the UNIANOVA
procedure and adjusting for treatment in each Ingusystem, sex and the interaction between both.
Differences among means were tested with a DuresinThe death rates between treatments were
compared with the Chi-square test.
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RESULTS AND DISCUSSION
Death rate
In house 1 (good sanitary conditions) death rate W& (3.5% on average) and no significant
difference was observed among groups (Table 1 r&igy In house 2, the experimental reproduction
of ERE syndrome was successful with a death rat29d?% on the control group. Most of dead
rabbits showed signs of ERE syndrome.

Table 1. Mortality per group during fattening period

Group Mortality rate 32-67 days of age (%) Ctast
Al: fed and watead libitum 6.3

B1: fed restriction, watead libitum 2.1 NS
C1: fed and water restriction 2.1

A2: fed and watead libitum 29.2

B2: fed restriction, watead libitum 16.7 NS
C2: fed and water restriction 25.0

NS = not significant difference between groups (P5D

During the experimental reproduction of ERE, restd rabbits had a lower death rate than rabluts fe
ad libitumand feed restricted rabbits had over mortalityntfeeed and water restricted rabbits
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Figure 1: Death rate with the experimental reproduction oEER

Death rate at the end of the study was not sigmifly different among groups despite a differenice o

more than 12 points between groups A2 and B2 @dhitumber of rabbits per group). However, 3

weeks after the start of the study, the death ohtgroup B2 (feed restriction with free access to

drinking water) was significantly lower than thentwl. These results are in accordance with results
from Boisotet al. (2003). The return tad libitum feeding on restricted groups was followed by an
increase in the death rate.

Feed intake and feed conversion ratio

In good sanitary conditions, daily intake of reged groups was significantly different from the
control group during the restricted period, butiknfor groups B1 and C1 (Table 2). In ERE
conditions, feed intakes of the restricted groupsaevsimilar to the daily feed intake of the control
group throughout the study. In good sanitary comk, feed conversion ratio deteriorated in th&t fir
week of the trial for the restricted groups befarggnificant improvement in the following weeks.
Restricted rabbits needed one week of adaptatitimetéeed restriction.
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Table 2: Daily feed consumption (DFC; g/rabbit/day) and feedversion ratio (FCR)

Al B1 C1l A2 B2 C2
. feed feed & water Signif. ) feed feed & water  Signif.
unrestricted - . unrestricted - .
restricted restricted restricted restricted

DFC (32-39 d) 129% 78.2 78.2 P<0.001 113.5 78.2 78.2 P<0.001
DFC (39-53 d) 1394 103.3 103.4 P<0.001 97,6 100,4 104,7 NS
DFC (53-67 d) 163,6 1711 166,9 NS 222,8 169,0 213,9 NS
DFC (32-67 d) 147% 126.8 125.7 P<0.01 152,0 124,7 145,0 NS
FCR (32-39 d) 2.00 2.2% 2.23 P<0.05 1,94 2,05 2,05 NS
FCR (39-53 d) 3.09 2.20 2.35 P<0.001 3,93 2,67 2,90 NS
FCR (53-67 d) 3.99 3.7¢ 3.39 P<0.01 4,10 3,45 4,29 NS
FCR (32-67 d) 3.1 2.8% 2.82 P<0.001 3,48 2,89 3,45 NS

NS = non significant difference between groups (B30 Houses 1 and 2 have been analysed separately
ab.¢ on the same raw, means having the same letteroarsignificantly different at the 5% level (Dumca@est)

Growth

In good sanitary conditions, final body weights gsignificantly lower in the restricted groups .5
for group B1 and —4% for group C1), without diffeces between both restrictions (Table 3). During
the restricted period (32-53d), daily weight gamsvgignificantly lower for groups B1 and C1, linked
to feed restriction.

Table 3: Growth performances

Al Bl Cc1 A2 B2 c2
feed & _— feed &
unrestricted fe?" water Signif. unrestricted fe?" water Signif.
restricted . restricted .
restricted restricted

BW! at weaning 823 823 823 NS 821 824 825 NS
BW at 53 days 1906 1738 170  P<0.001 1642 1640 1648 NS
BW at 67 days 2505 2393 2404  P<0.001 2378 2378 2375 NS
DWG? 31-39 d 56.% 31.3 308 P<0.001 51.9 33.8 34.2 P<0.001
DWG 39-46 d 55% 42.9 39.F P<0.001 33,1 36,7 38,5 NS (P=0.075)
DWG 46-53 d 359 51.P 50.4 P<0.01 30,2 40,4 39,8 NS (P=0.060)
DWG 53-67 d 433 46.8 50.6 P<0.001 514 53,5 53,0 NS
DWG 31-67 d 463 43.8 440  P<0.001 43,1 42,9 42,9 NS
Rabbit production (kg) 112,7 112,5 113,0 - 80,8 95,1 85,5 -

NS = non significant difference between groups (B5D

1Body weight (g)2Daily weight gain (g/rabbit/day)

Houses 1 and 2 have been analysed separately

abC on the same raw, means having the same letteroarsignificantly different at the 5% level (DumcZest)

The two last weeks, thanks to compensatory groketricted groups had a better daily weight gain.
During the whole fattening period, daily weight maivas lower for restricted groups, without
differences between both restrictions. In ERE coows, differences in growth could reflect
differences in morbidity. The second and third weeekthe trial, growth on restricted groups tentied
be higher than growth of the control group. The tast weeks of the trial, there was no significant
difference in daily weight gain.

The calculated rabbit production in kilograms, whitakes into account the body weight at the end of
the trial and mortality, was a 18% higher for threup with restricted feed compared to the control
group in ERE conditions. Feed restriction was aiseresting because there was no difference in body
weight and more meat was produced than the cagrtooip in ERE conditions.

CONCLUSIONS
In good sanitary conditions, restricted groups wnpd the feed conversion ratio between 8.4 and

9.3% compared to the control group. Feed restrictimdified the growing curve of rabbits with a
compensatory growth phenomenon at the end of fatgreriod. However, this compensatory growth
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during the two last weeks of the trial was notisight to compensate the body weight differencek an
at 67 days of age restricted rabbits weighed 4.580dess than rabbits festl libitum There was no
difference between both types of restriction dutimgwhole fattening period.

In difficult sanitary conditions like ERE, there svao significant effect of the type of restricti(faed
only, or feed and water) on death rate. Howevefdhd restricted group had the lowest death rade an
reduced significantly the death rate compared ¢octhintrol group during the expression phase of the
disease. Simultaneous water and feed restrictimhsad give any convincing results.
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