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ABSTRACT – Different possibilities to reduce the feed conversion ratio (FCR) both in 
fatteners and females are discussed. The dietary factor having the largest impact on the 
FCR in fatteners is the energy concentration. Within practical margins, an increase with 
0.5 MJ DE/kg leads to a decrease of the FCR with 0.15-0.20 points. The fibrous rabbit 
diets can be made more energy dense by using fat or oil rich feedstuffs. In a phase 
feeding schedule, a significant decrease of the FCR can herewith be obtained in the 
finishing period. Once fatteners have a weight of 2.0 kg, their FCR exceeds 3.25. The 
use of a quickly growing sire line (high correlation with FCR) leads to a reduction of 
the FCR of over 10% during the fattening stage. In females, the number of weaned 
young is the most determining factor. An increase with 5 young/ọ/year decreases the 
FCR in the maternity with 11%. When simultaneously the post-weaning mortality 
decrease with 5%, the positive impact on the FCR is even 18%. Losses in the fattening 
stage, especially in the finishing period have a large impact; e.g. a decrease from 10 till 
5% reduces the FCR in the fattening unit with 6.6%. Also a correct restriction of 
fatteners or non lactating does is helpful to reduce the farm FCR. High stocking density 
or large group sizes leads to a less favourable FCR. Optimalization of the different 
factors involved in the FCR leads to a farm FCR around 3.0.  
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INTRODUCTION 
In rabbit meat production, as in other animal species, feeding costs represent the largest 
part of the production costs. Depending of mainly the investment costs, they amount 60-
70% of the total costs. Actually, the production costs of meat rabbits are twice as high 
as for broilers and 25-35% higher than in pigs. In view of being competitive with those 
animal productions, a reduction of the feeding costs is of primarily importance. 

When speaking about feed conversion ratio, in practise the only figure known is the 
overall global (farm) feed conversion ratio (FCR). Recent overviews of farm data show 
an average FCR of 3.60, 3.82 and 3.63 in France, Italy and Spain, respectively (Lebas, 
2007, Xiccato et al., 2007; Rosell and González, 2007). However, all these studies 
stress the big differences between farms (from less than 3.0 till over 4.5) (Figure 1). 

In a rabbitry, depending of the weaning date and slaughter weight about 50-60% of the 
feed is consumed in the fattening unit and 40-50% in the reproduction unit. There are 
numerous experimental FCR data available in fatteners, however only very few data are 
available for the reproduction unit. Nevertheless, to reduce the FCR, possibilities have 
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to be considered both for females and fatteners. The most important being the use of 
efficient stock, the quality of the feed, limitation of the losses (mortality) and the farm 
management (e.g. reproduction efficiency, slaughter age). The impact of some of these 
factors which are of primarily importance to reduce the feed conversion will be 
discussed. Data obtained at our experimental farm were mainly used for this analysis. 

Figure 1 – Variation in farm feed conversion ratio in France and Spain obtained in 2006 
(adapted from Jentzer, 2008; Rosell and González, 2007). 
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FEED CONVERSION IN RABBIT PRODUCTION 

Definition of feed conversion ratio 
As already stated in the introduction, from a practical and economical viewpoint, the 
global (farm) FCR is the most extensively used parameter for estimation of feed 
efficiency in intensive systems. This global FCR is defined for a closed unit (maternity 
and fattening) as the  ratio between the kg of feed consumed (bought)/kg of rabbits 
produced (sold). In this index the reproduction efficiency and slaughter weight are the 
main factors that influence the FCR. When the same mortality is considered (10% after 
weaning) the cummulative effect of both variables results in an increase from 3.07 till 
4.03 or 31.3% (Table 1).  

Table 1 – Global FCR for different slaughter weights and number of rabbits 
produced/doe/year (adapted from Maertens et al., 2005b). 

No rabbits produced/doe/year 40 45 50 55 

Slaughter weight (kg) Global feed conversion ratio 

2.0 
2.25 
2.50 

3.64 
3.79 
4.03 

3.39 
3.53 
3.75 

3.21 
3.34 
3.55 

3.07 
3.19 
3.39 

When the FCR is calculated in fatteners than the FCR is defined as the ratio kg of feed 
consumed/kg weight gain of rabbits (finishing weight – weaning weight). In this FCR 
the feed consumption of the rabbits losses (mortality and removed) is included while no 
weight gain of them is considered. This is correct from an economical vieuwpoint and 
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defined as the economical FCR.  If we calculate this FCR in the reproduction unit than 
the FCR is the ratio between kg of feed consumed/ kg of rabbits weaned + sold old 
females. 

However, if mortality is not one of the target variables in nutrition experiments, the 
effect of mortality is eliminated and the result is the technical FCR.  In this way, only 
the feed consumed by the rabbits reaching the end of the experimental period is taken 
into account. As a consequence, the technical FCR is lower than the economical FCR. 
For this correction, we assume that no feed was consumed during the last 2 days 
preceding the death (Maertens et al., 2005a).  

Besides the FCR, the efficacy of the feed utilisation is sometimes presented as feed 
efficiency (De Blas et al., 1998). From a scientific viewpoint this inverse ratio, namely 
kg of weight gain/kg of feed consumed, shows a figure which expresses better the 
efficiency and should therefore been suggested for experimental purposes.   

Feed conversion rate as effected by age  
Young and quick growing animals have a much more favourable FCR in early fattening 
stage than near slaughter weight. The different content of tissue accretion (fat vs protein 
and water) and the increased maintenance requirement are responsible for the very 
quickly increase in FCR above a weight of 2.0 kg (FCR>3.25). In Table 2, recent data 
obtained at our experimental unit are presented of the technical FCR with a quickly 
growing strain.  

Table 2 – Average values of weight gain, feed consumption and technical FCR during 
the fattening period. 

Feed conversion Age 
(days) 

Weight 
(g) 

Weight gain 
g/d 

Feed intake 
g/d Per week Cumulative 

21-30 
30-37 
37-44 
44-51 
51-58 
58-65 
65-72 

400-740 
740-1050 

1050-1395 
1395-1750 
1750-2085 
2085-2395 
2395-2680 

38 
44 
49 
51 
48 
44 
41 

35 + milk 
84 

114 
136 
148 
160 
171 

- 
1.91 
2.33 
2.67 
3.08 
3.64 
4.17 

- 
1.91 
2.13 
2.32 
2.51 
2.72 
2.94 

Diet: 10.0 MJ DE/kg Moderate temperature conditions (15-23°C)    Cages without mortality 
 
Genetic possibilities 
Selection for feed efficiency or FCR has been little studied or applied in rabbits. The 
determination of FCR is a laborous work and it was assumed that a selection for daily 
gain was closely linked with a more favourable FCR. However, with the development 
of specific sire lines, growing attention has been drawn to this trait (Larzul et al., 2005). 
Estimated heritability values for FCR range mainly between 0.25 and 0.30  (Piles et al. 
2004; Larzul et al., 2005).  Significant differences of over 10% in FCR were observed 
between 10 sire lines by Larzul et al. (2004). When different lines are compared, the 
favourable effect of using a line selected for growth rate is clearly established in Table 
3. 
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Although very divergent correlations are presented between growth rate and FCR 
(Larzul et al., 2005) it is generally agreed that especially heavy sire lines have a lower 
FCR. The use of such lines has partly contributed to the decreased of farm FCR from 
4.0 in 1990 till 3.60 in 2006 (Lebas, 2007).  

In commercial farms, increasing use is made of the cross between a fertile dam line and 
a sire line selected for growth rate and by consequence FCR. Based on recent published 
results, growth rates of 50g/d between 35 and 63 days and a technical FCR in the range 
of 2.6-2.7 are obtained on such crosses (Garcia-Ruiz et al., 2006; Gidenne et al., 2007).  
 

Table 3 – Comparison of the FCR of different Spanish lines (Feki et al., 1996). 

Line V R C 

Selection purpose Litter size Growth rate  Global production 

Weight at 63 days (g) 
Growth rate (g/d) 
FCR* 

2 116 
37.9 
3.01 

2 598 
48.0 
2.63 

2 251 
39.2 
3.07 

* covariated 

 
Nutrition 
Feed effciency is adversely linked with the dietary digestible energy content (DE) as 
already been shown 30 years ago by Lebas (1975) and confirmed in many experiments. 
A rabbit regulates its feed intake according to the energy need, as for other mammals. In 
monogastric animals the glycemia plays a key role in food intake regulation, while in 
ruminants the levels of volatile fatty acids in blood have a major role. Since rabbit is a 
monogastric herbivore, it is not clear which is the main blood component regulating 
feed intake, but it is likely to be the blood glucose level (Gidenne and Lebas, 2005). 
However, because of the close relationship between dietary fibre and DE content, daily 
feed intake (and by consequence FCR) is even more correlated with the less digestible 
fibre (ADF) than with the DE content (Figure 2) (Gidenne and Lebas, 2005).   

Figure 2 – Intake and dietary lignocellulose level (ADF). 
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Based on the relationship between dietary DE content and intake, improved FCR ratio 
can be obtained with energy dense diets. However, due to the dietary fibre requirements 
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of rabbits and the low digestibility of different fibre classes (Gidenne, 2003), rabbit 
diets have a low energy content (DE or ME) compared to poultry and pig diets.   

When respecting the fibre requirements, energy dense diets can be obtained using fat 
addition (and to a lesser content also digestible fibre). The DE content of fats (or oil) is 
nearly 3 times as high as that of cereals (Maertens et al., 2002). However, because of 
the necessity that rabbit diets have to be pelleted, the addition is limited to 2-3% 
because of its negative impact on the pellet quality (Maertens, 1998). But if we take into 
account that a replacement of 2% of cereals by 2% of fat (oil) results in an increase of 
the dietary DE content with 0.44 MJ/kg, a decrease of the FCR with about 0.15 can be 
expected or 5-7%. Recently this effect was again demonstrated by Corrent et al. (2007). 
In their trial, rabbits did not reduce their feed intake and by consequence the higher 
daily energy intake resulted in a more favourable feed conversion (Table 4). Because 
the AA were adjusted to the dietary DE content, also daily weight gain tended to be 
higher with the energy dense diets. 

Table 4 – Effect of dietary DE content on growth and FCR during the finishing period 
(Corrent et al., 2007). 

 Diets 

Energy content (MJ DE/kg) 10.25 10.67 11.08 

Ether extract (%) 2.45 3.44 3.95 

 
P 

Weight gain(g/d) between 48-70 d 
Feed intake (g/d) between 48-70 d 
Feed conversion 

47.2 
168.8 
3.60 a 

48.2 
163.5 
3.40 b 

50.3 
168.4 
3.36 b 

0.06 
>0.10 
<0.01 

 

The use of more energy dense diets to improve the FCR is especially interesting during 
the finishing stage. Shortly after weaning feed consumption is low and optimizing 
digestive health is of primary importance. However in the second fattening stage rabbits 
are less sensitive to digestive disorders and about 2/3 of the feed is consumed in this 
period. A phase feeding program, including more energy dense diets in the finishing 
stage reduces the FCR. Based on several studies a decrease of the FCR with 0.15-0.20 
points for 0.5 MJ DE/kg can be expected (Maertens and Villamide, 1998). However, 
more trials are necessary to verify if this relationship is linear (especially with fat 
addition) and between which margins of dietary energy content. 

The addition of fat to diets for does has a positive impact on the milk yield of does 
(Pascual et al., 2003). However, the effects on weaning weight of young are not very 
pronounced. Taking into account the negative effects on does’ energy balance during 
lactation and on fertility, high energy diets based e.g. high amounts of animal fat 
addition are not desirable also not for the young before weaning (Pascual et al., 2003). 
A decrease of the FCR when using diets with an energy content above the actual 
recommendations (11.0 MJ/kg, Lebas 2004) is not proved. Nevertheless, dietary fat 
addition has shown to have some potential to reduce thermal stress because energy 
intake tends to be higher with energy dense diets (Fernández-Carmona et al., 2000).  
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The direct impact of different additives to reduce the FCR is inconsistent (Falcao-e-
Cunha et al., 2007). However, if these additives (e.g. coccidiostatics) reduce the 
mortality or improve the gut health an indirect decrease of FCR is obtained.  
 
Mortality 
It is evident that mortality has a very large impact on the FCR. Possibilities to reduce 
the mortality as an all-in all-out management, the use of high health stock and an 
adapted feed were discussed elsewhere (Maertens, 2007). Fortunately, significant 
progress has been made the last years concerning the relationship fibre fractions – 
digestive trouble prevention (Gidenne and Garcia, 2006) and protein nutrition and 
digestive health (Carabaño et al., 2008).  

The impact of mortality on the fatteners’ FCR is presented in Table 4. For this 
calculation the weight gain and feed intake data for a 5 weeks fattening period (between 
30 and 65 days of age) as presented in Table 2 were used. Both the effect of increasing 
mortality (from 0 to 20%) and when the mortality occurred (week 1, week 2-3 or during 
the last week, respectively) is presented.  

If mortality occurs in early fattening stage, by consequence the economical FCR 
increases only slightly. However, if the losses (mortality and culled rabbits) are 
concentrated at the end of the fattening period the FCR is 11.2% and 26.1% higher for a 
mortality rate of 10 and 20%, respectively (Table 5). 

Table 5 – Economical FCR in the fattening unit as affected by mortality and age of 
losses. 

Mortality (%) Age when mortality occurs 

0 5 10 15 20 

Week 1 
Middle  
End 

2.72 
2.72 
2.72 

2.74 
2.78 
2.86 

2.76 
2.85 
3.02 

2.78 
2.92 
3.20 

2.81 
3.00 
3.43 

 
However losses in the fattening unit have also consequences on the FCR in the 
reproduction unit. Before weaning these rabbits have consumed feed and moreover the 
feed consumption of the mother has to be divided over less weaned rabbits. These 
effects will be treated in the management paragraph. 
 
Management 
In practise a 42 days reproduction rythm is quite generally used. However, e.g. fertility 
rate, litter size and pre-weaning mortality have a very large impact on the number of 
rabbits weaned per doe and by consequence on the FCR in the reproduction unit. Data 
concerning this FCR are, to my knowledge, not available in the literature. Therefore 
based on recent feed intake data obtained at our Institute, a calculation is presented for a 
unit with weaning at 35 days (Table 6). Productive does and their young consume 
during the whole lactation on average 18.5 kg. Furthermore, their feed consumption 
outside the lactation period has to be considered (110 days/year) and also the feed 
consumption of the young females and females in wait-gestation cages (together 45 
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ọ/100 ọ). For the calculation of the FCR in a productive maternity we have assumed an 
average of 7.3 litters/ọ/year and a number of 8.50 weaned young per litter. 

Table 6 – Calculation of the FCR in a productive reproduction unit (for 100 does). 

Feed consumption Kg for 
100 ♀ 

Rabbits produced Kg 

1.  Lactation: 18.5kg/litter 
             x 7.3 litters/♀/year 
2.  Only pregnant: 110d  x 160g/d 

 
13.505 
1.760 

1.  8.50 weaned/litter x 7.3 litters 
     or 62 weaned/♀/year with a 
     weight of 1.0 kg 

 
 

6.200 

3. Young ♀and ♀in wait cages: 
     45 ♀ x 365d x 150g/d 

 
2.464 

2.  Sold females: 50 with an  
     economical weight of 3 kg 

 
0.150 

Total 17.729 Total 6.350 

FCR 2.79 
 

The FCR obtained in such a productive maternity is only 2.79 but does not take into 
account the losses of weanlings in the fattening unit. The feed consumption before 
weaning is lost and deteriorates the FCR in the maternity. In Table 7, the effect of post-
weaning losses is presented for different production levels. 
 
Table 7 – FCR in the maternity as affected by post-weaning mortality and production 
level. 

N° of weaned young/ọ/year Losses in the fattening 
unit (%) 62 57 52 

0 
5 
10 
15 

2.79 
2.93 
3.09 
3.27 

3.03 
3.27 
3.45 
3.66 

3.31 
3.59 
3.79 
4.01 

 
When 10% losses are considered, the FCR already increases till 3.45 at a production 
level of 57 young/ọ/year. An increase with 5 young/ọ/year leads to a decrease of the 
FCR till 3.09 or 11%. The simualtaneous impact of  an increase of 5 weaned young and 
a decrease of 5% of post-weaning mortality results in a reduction with 18% of the FCR 
(e.g. from 3.45 to 2.93) (Table 7).  
 
Other factors involved in the FCR 
Restricted feeding in the fattening unit has proved to be helpful to overcome digestive 
disorders, especially shortly after weaning but has also a favourable effect on the FCR. 
According to Gidenne et al. (2003), the following relationship was found during the 5 
weeks fattening period: 
FCR = 2.88 – 0.021 x % feed restriction. This means that a gain of 0.21 points in FCR 
can be obtained when rabbits are 10% restricted fed. However, this gain has to be 
considered under the restriction plan as applied in their trials. 
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Females which are not immediately pregnant have to be restricted fed because 
overfattening impairs their further reproductive career and leads to reduced 
performances in the subsequent lactation (Pascual et al., 2003). Based on the data of 
Table 6, an over-consumption of 10g/day leads to increase of 2-3% of the FCR in the 
maternity. 

Fattening rabbits are mainly caged in a group size of 6 to 8. However, it has been shown 
in several comparative trials that individually caged rabbits have a higher daily weight 
gain and more favourable FCR. In a recent Spanish study, the difference in favour of 
individual caging was even 11.8% (Garcia-Palomares et al., 2006). The housing in large 
groups (pens) or on an alternative soil (e.g. straw) leads always to a deterioration of the 
FCR (Dal Bosco et al., 2002).  

Also environmental conditions affect the FCR because of their effect on the 
requirements for thermoregulation. During the summer, a more favourable FCR is 
obtained than during the winter despite the lower growth rate. On the other hand, at low 
temperature (winter) higher growth rates but also a higher FCR is observed compared to 
the fattening when heat stress occurs (Ramon et al., 1996).   

Finally feeding wastage due to the feeder design or meal losses can have a significant 
impact on the FCR. Pregnant females can waste large amounts of feed by scraching it 
out of unadapted feeders. Another important wastage is due because rabbits doe not eat 
fines. All mash present in the pellets or formed in the feeding system deteriorates the 
FCR. Farm data indicate that this loss is quickly 1.5-2% of the total amount of feed.  
 
CONCLUSIONS 
When using a performant strain, a phase feeding program, adapted management 
techniques and if the mortality is controlled, both in the fattening unit as in the 
reproduction unit, a FCR around 3.0 is possible. When the rabbits are slaughtered at a 
low weight (e.g. Spain), the FCR in the fattening stage is favoured and a global farm 
FCR below 3 must be an attainable objective. 
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