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A growing interest in meat rabbit production 
has been observed in recent years both in Poland 
and worldwide. This is related to an increase in 
demand for low-calorie and easily digestible rab-
bit meat. Rabbit meat production must be based 
upon high-quality raw materials. Breeding work on 
meatiness improvement in rabbits requires reliable 
and easy to apply in practice slaughter value traits 
that can be measured in vivo. Studies in this field 
were conducted by Niedźwiadek (1983), Lewczuk 
et al. (1998, 1999, 2000, 2001), Brzostowska et al. 
(1999), Rymkiewicz and Lewczuk (2000). These 
authors demonstrated that numerous body meas-
urements of rabbits were good indicators of carcass 
meatiness.

Some authors (Niedźwiadek, 1980; Lukefahr and 
Ozimba, 1991; Ayyat et al., 1995; Lewczuk et al., 
1999, 2001; Rymkiewicz and Lewczuk, 2000) pro-
posed simple and multiple regression equations for 
in vivo prediction of the meat content of the car-

cass and its valuable parts in Danish White, New 
Zealand White and Californian rabbits. However, 
it should be stressed that large rabbit breeds differ 
considerably from medium rabbit breeds in terms 
of body weight and conformation, so the equations 
formulated using the body measurements of the 
latter cannot be applied to the former. Thus, the 
aim of the present study was to analyze the corre-
lations between some traits measured in vivo and 
post mortem and the weights of particular tissue 
components in the whole carcass and its middle 
and hind part, as well as to derive regression equa-
tions to estimate meat weight in the carcass and its 
valuable parts in French lop rabbits.

MATERIAL AND METHODS

The experiment was performed on 60 French lop 
rabbits raised under extensive conditions and sac-
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rificed at body weight of about 3 kg. The following 
live body measurements were taken:

body weight
trunk length – from the occipital bone to the base 

of the tail
thigh length – from the greater trochanter to the 

lower contour of the lateral condyle of the fe-
mur

lower thigh length – from the lateral condyle of the 
tibia to the hock joint

chest girth – just behind the scapulas
hip circumference – in front of the anterior parts 

of the wings of the femurs
rump half-circumference – from the right to the 

left hip joint (under the tail) 
chest width – just behind the scapulas
pelvic width – between the external surfaces of 

the hips
head width – on the posterior parts of the jugular 

arches
chest depth – just behind the scapulas

The animals were sacrificed as recommended by 
the Institute of Animal Husbandry (Niedźwiadek, 
1996). After carcass skinning the front feet were 
cut off at the carpal joint, and the rear feet – at 
the hock joint. The ears were cut off at the skin. 
Skinned carcasses were eviscerated, and particu-
lar elements were weighed. Apart from the above 
measurements, the following traits were deter-
mined on hot carcasses:

carcass length – from the occipital bone to the base 
of the tail,

leg circumference – thigh circumference measured 
at the thickest part.

Then the carcasses were chilled for about 18 hours 
at 277 K, and divided into the following parts:

front part – a cut between the last thoracic vertebra 
and the first lumbar vertebra,

middle part – a cut between the last thoracic vertebra 
and the first lumbar vertebra, and between the last 
lumbar vertebra and the first sacral vertebra,

hind part – the remaining part of the carcass.

The right feet, front and rear, were also sepa-
rated. All carcass parts were dissected into lean, 
bones and fat. Femur length was measured from the 
highest point on the greater trochanter to the most 
distant point on the joint area of the lateral condyle. 
The height and width of the loin eye were measured 
between the third and fourth lumbar vertebra.

The statistical analysis included:
– 	 characteristics of the experimental materials  

(–x, s)
– 	 coefficients of phenotypic correlation between 

the traits examined and the weights of particular 
tissue components in the whole carcass and its 
middle and hind part

– 	 multiple regression equations to estimate meat 
weight in the whole carcass and its middle and 
hind part. To achieve the maximum accuracy 
of estimation, stepwise regression was used to 
introduce all independent variables highly corre-
lated with the dependent variable, and to choose 
the optimum set

– 	 verification of the accuracy of meat weight es-
timation in the whole carcass and its middle 
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Figure 1. Content (%) of meat, bones and fat in carcass parts and in the whole carcass: a – middle part, b – hind part,  
c – whole carcass
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and hind part using equations formulated for 
30 French lop rabbits in another experiment

RESULTS AND DISCUSSION

Characteristics of the experimental 
materials

The body measurements of rabbits of medium 
breeds were analyzed by Lewczuk et al. (1998, 1999, 
2001), Brzostowska et al. (1999), Rymkiewicz and 
Lewczuk (2000) and Zając (2002). However, the 
results of their studies cannot be compared with 
those obtained in this experiment, since the ani-
mals differ significantly in terms of breed, age and 
body weight.

In our study mean carcass weight amounted to 
1 490 g (Table 1), and was comparable with that 
obtained in rabbits of other breeds sacrificed at 
body weight of about 3 kg (Zając, 2001, 2002). 

An analysis of carcass tissue composition (Figu-
re 1) indicated high meatiness, confirmed by a 
high lean content (82.67%) and a low fat content 
(1.82%). In the experiments performed by Zając 
(2001, 2002) on rabbits of various breeds and their 
crosses (weighing approx. 3 kg) the carcass lean and 
fat content ranged from 82% to 86%, and from 1.2% 
to 4.3% respectively. In our study the bone content 
of carcass was 13.44%, compared with 11.9%–17.8% 
reported by Łabecka and Gardzielewska (1990), 
Zając (1999, 2002), and Bielański (2000).

The front part of the carcass, saddle and the hind 
part accounted for 37.36%, 22.96% and 39.68%, re-
spectively (Figure 2). The most valuable carcass 
cuts, i.e. saddle and the hind part, constituted about 

63% of total carcass weight, which corresponds with 
the values obtained by Brzostowska et al. (1999), 
Lewczuk et al. (2001), Bielański et al. (2002) and 
Zając (2003, 2004). The proportion of the front part 
was also comparable with that reported by these 
authors. Both most valuable carcass parts showed 
high meatiness – mean lean content was 87.82% in 
the saddle and 82.84% in the hind part (Figure 2).  
Our results are generally consistent with those 
presented in literature (Niedźwiadek et al., 1983; 
Brzostowska et al., 1999; Rymkiewicz and Lewczuk 
2000; Lewczuk et al., 2001; Bielański et al., 2002).

The mean weights of viscera, feet and skin were 
130 g, 87 g and 368 g, respectively, which accounts 
for 4.16%, 2.85% and 12.05% of total body weight 
(Table 2). Slightly higher values were obtained 
by Skřivanová et al. (2000), Tůmová et al. (2003), 
Dänicke et al. (2004), in experiments carried out 
on rabbits of other breeds.

Phenotypic correlations between the traits 
examined and the weights of particular 
tissue components in the whole carcass  
and its middle and hind part

The suitability of various traits for the estima-
tion of the tissue composition of the carcass and 
its parts depends on their correlations with the 
content of lean, fat and bones in the carcass and 
its valuable parts. The fact whether a given meas-
urement is easy to perform and reproducible must 
also be considered, together with the effect of trait 
determination on the trading value and eating qual-
ity of meat (Lewczuk et al., 2001).

Among the traits measured in vivo (Table 3), body 
weight showed the highest correlation with meat 
weight in the whole carcass and its valuable parts  
(r from 0.700 to 0.839). Niedźwiadek (1983), 
Lewczuk et al. (1998, 1999, 2000, 2001), Brzostowska 
et al. (1999), Rymkiewicz and Lewczuk (2000) share 
the opinion that body weight is a good and most 
commonly applied selection criterion.

Among live body measurements, the highest cor-
relations were observed between body weight in the 
whole carcass and: trunk length (r = 0.459), lower 
thigh length and head width (r = 0.447 and 0.573, 
respectively). Meat weight in the middle carcass 
part was highly correlated with trunk length and 
thigh length (r = 0.515 and 0.435, respectively), and 
in the hind part – with trunk length (r = 0.414), 
lower thigh length (r = 0.450) and head width  

Figure 2. Proportions (%) of carcass parts (carcass weight =  
100%)
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(r = 0.540). Lewczuk et al. (1999), Rymkiewicz and 
Lewczuk (2000) found that in New Zealand White 
rabbits the best indicators of the meat content of 
the whole carcass, saddle and hind part of the car-
cass were pelvic width, humerus length and chest 
girth, which could result from different conforma-
tion traits of these rabbits.

In the present study bone weight in the whole 
carcass and its parts was closely correlated with 
body weight (r from 0.521 to 0.600), trunk length 
(r from 0.407 to 0.541), lower thigh length (r from 
0.514 to 0.561) and head width (r from 0.471 to  
2 685 – Table 3). In New Zealand White rabbits 
the highest correlation was recorded between the 
bone content of the carcass and: front part width, 
pelvic width I, rump length, lower thigh length and 
scapula length (Rymkiewicz 1997). In Californian 
rabbits bone weight was strongly correlated with 
body weight, trunk length and scapula length 
(Lewczuk et al., 2000).

The traits measured in vivo could not be used 
to predict carcass fatness and the fat content of 
carcass parts. Significant correlations between 
fat weight in the whole carcass and its hind part 
were found only for body weight (r > 0.360) and 
chest girth (r > 0.468, Table 3). This confirms the 
opinion shared by the above authors that live body 
measurements cannot be considered reliable in-
dicators of carcass fatness. They can only provide 
some general information on the fat content of 
the carcass.

As for the indicators of carcass meatiness and 
meat weight in the middle and hind parts of the car-
cass, measured post mortem, particular attention 
should be paid to carcass weight (r > 0.873, Table 1). 
The suitability of carcass weight for meat content 
estimation was also demonstrated by Lewczuk et 
al. (1999, 2000, 2001), Rymkiewicz and Lewczuk 
(2000). Among the other traits measured post mor-
tem, chest girth, thigh circumference, hip circum-
ference and pelvic width can be used to estimate 
carcass meatiness in rabbits. These results are con-
sistent with those obtained by Niedźwiadek (1983), 
Rymkiewicz (1997), Rymkiewicz and Lewczuk 
(2000), Lewczuk et al. (2000, 2001). According to 
these authors, various carcass traits may be good 
predictors of carcass meatiness.

Bone weight in the whole carcass and its middle 
and hind parts was significantly correlated with 
carcass weight (r > 0.640), thigh circumference 
(r > 0.552) and pelvic width (r > 0.587). The fact 
content of the carcass and its valuable parts was 

usually low, and in the majority of cases non-signifi-
cantly correlated with carcass weight and carcass 
measurements, which corresponds to the findings 
of Brzostowska et al. (1999) concerning Danish 
White rabbits.

According to some researchers (Niedźwiadek, 
1983; Rymkiewicz, 1997; Brzostowska et al., 1999; 
Lewczuk et al., 2000, 2001), in medium rabbit 
breeds good indicators of carcass tissue composi-
tion are traits whose measurements require carcass 
cutting or dissection. The present study confirmed 
the suitability of leg weight, shoulder weight and 
the weight of meat contained in these two elements 
for predicting the meat content of the whole carcass 
and its middle and hind parts (r > 0.644; Table 2).  
Relatively high coefficients of correlation were 
also observed between loin eye width and meat 
weight in the whole carcass (r > 0.577), middle part  
(r > 0.631) and hind part (r > 0.577) of the carcass. 
The bone content of the carcass was closely cor-
related with femur weight (r = 0.921) and shoulder 
weight (r = 0.844), whereas the fat content of the 
carcass was significantly correlated with fat weight 
in the shoulder and leg (r = 0.642 and 0.643, respec-
tively). However, these traits are of minor impor-
tance as indicators of carcass tissue composition 
in rabbits, as the procedure of their determination 
contributes to a decrease in the trading value and 
eating quality of meat.

Regression equations to estimate meat 
weight in the whole carcass and its valuable 
parts 

Equation 1 may be used for in vivo estimation 
of meat weight in the whole carcass in a popu-
lation of French lop rabbits weighing about 3 kg; 
equation 2 and 3 may be used for predicting meat 
weight in the middle and hind part of the carcass, 
respectively (Table 4). These equations are easy to 
apply, since each of them contains three independ-
ent variables (body weight and two body measure-
ments). The high values of coefficients of multiple 
correlation between independent variables and the 
dependent variable (R from 0.946 to 0.973) indicate 
proper selection of independent variables for these 
equations. The high practical applicability of the 
above equations is also confirmed by the results of 
meat weight estimation in the whole carcass and 
its parts. The difference between the actual meat 
weight in the carcass and meat weight estimated by 
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Table 4. Multiple regression equations for in vivo and post mortem estimation of meat weight in the carcass and 
its parts

Equation number               Regression equation R SY

Based on traits measured in vivo

1 Y1 = 0.55X1 + 44.19X2 – 49.93X3 + 31.00 0.972 76.67
2 Y2 = 0.10X1 – 1.38X4 + 3.58X5 + 0.91 0.946 24.30
3 Y3 = 0.18X1 + 9.27X2 – 8.19X3 + 8.63 0.973 28.98

Based on traits measured post mortem
4 Y4 = –6.71X6 + 0.93X8 + 6.03X9 + 0.73X10 + 11.45 0.985 24.73
5 Y5 = –4.84X6 + 10.50X7 + 2.62X9 + 0.13X10 – 143.99 0.909 15.71
6 Y6 = –14.73X6 + 2.16X7 + 0.54X8 + 3.96X9 + 0.27X10 + 43.87 0.976 10.73

Y1, Y4 – meat weight in the whole carcass (g)
Y2, Y5 – meat weight in the middle part of the carcass (g)
Y3, Y6– meat weight in the hind part of the carcass (g)
X1 – body weight (g)
X2 – head width (cm)
X3 – lower thigh length (cm)
X4 – trunk length (cm)
X5 – thigh length (cm)
X6 – pelvic width (cm)
X7 – hip circumference (cm)
X8 – chest girth (cm)
X9 – thigh circumference (cm)
X10 – carcass weight (g)
R – multiple correlation coefficient 
SY – standard error of the estimate

equation 1 was approx. 1.6 g (Figure 3). The actual 
meat weight in the middle part of the carcass was 
by 0.4 g higher, and the actual meat weight in the 
hind part was by 6.7 g lower than estimated by 
means of equation 2 and 3, respectively.

Equations 4, 5 and 6, based on carcass measure-
ments, were characterized by smaller standard er-

rors of the estimate (Sy from 10.73 to 24.73 g) and 
higher coefficients of correlation between the sets 
of independent variables and the dependent vari-
able than those based on live body measurements 
(Table 4). The results presented in Figure 3 show 
that the above equations enable to estimate meat 
weight in the whole carcass and its valuable parts 
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at very high accuracy. Some traits serving as inde-
pendent variables in these equations can be meas-
ured only post mortem, and may be used to evaluate 
the results of various experiments performed on 
French lop rabbits with live body weights of about 
3.0 kg. 

CONCLUSIONS

The results obtained in this study allow to for-
mulate the following conclusions:

The best indicators of meat weight in rabbit car-
casses are body weight, head width and lower thigh 
length among the traits measured in vivo, and car-
cass weight, chest girth and thigh circumference 
among the traits measured post mortem.

In vivo prediction of meatiness in the middle part 
of the carcass may be based on body weight, trunk 
length and thigh length, whereas post-slaughter 
estimation – on carcass weight, hip circumference 
and thigh circumference.

Total meat weight in the hind half of the car-
cass may be predicted in vivo on the basis of body 
weight, head width and lower thigh length, and 
post mortem – on the basis of carcass weight, chest 
girth, hip circumference, thigh circumference and 
pelvic width.

Bone weight in the whole carcass and its parts was 
closely correlated with body weight, trunk length, 
lower thigh length and head width, measured in 
vivo, and with carcass weight, thigh circumference 
and pelvic width, measured post mortem.

The live body measurements and traits measured 
post mortem cannot be considered reliable indica-
tors of carcass fatness.

The following equations may be applied in se-
lection work directed towards an improvement in 
carcass meatiness in French lops:

Ŷ1 = 0.55X1 + 44.19X2 – 49.93X3 + 31.00
Ŷ2 = 0.10X1 – 1.38X4 + 3.58X5 + 0.91
Ŷ3 = 0.18X1 + 9.27X2 – 8.19X3 + 8.63

where:
Ŷ1 	 = meat weight in the whole carcass (g)
Ŷ2 	 = meat weight in the middle part of the carcass (g)
Ŷ3 	 = meat weight in the hind part of the carcass (g) 
X1 	 = body weight (g)
X2 	 = head width (cm)
X3 	 = lower thigh length (cm)
X4 	 = trunk length (cm)
X5 	 = thigh length (cm)

The following equations, based on traits meas-
ured post mortem, may be used to evaluate the 
results of experiments conducted on French lop 
rabbits:
Ŷ4 = –6.71X6 + 0.93X8 + 6.03X9 + 0.73X10 + 11.45
Ŷ5 = –4.84X6 + 10.50X7 + 2.62X9 + 0.13X10 – 143.99
Ŷ6 = –14.73X6 + 2.16X7 + 0.54X8 + 3.96X9 + 0.27X10       
        + 43.87
where:
Ŷ4 	 = meat weight in the whole carcass (g)
Ŷ5 	 = meat weight in the middle part of the carcass (g)
Ŷ6 	 = meat weight in the hind part of the carcass (g)
X6 	 = pelvic width (cm)
X7 	 = hip circumference (cm)
X8 	 = chest girth (cm) 
X9 	 = thigh circumference (cm) 
X10 	= carcass weight (g)
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