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SUMMARY

80 carcasses of rabbits of two breeds, New Zealand and California, 
selected on litter size and growth rate repectivelv, were dissected 
according to a cross sectional design with slaughter point fixed at weekly 
intervals from 1 to 20 weeks of age. Allometric coefficients of the main 
tissues referred to liveweight and carcass weight were estimated. Gompertz 
growth curves were fitted to estimate the adult liveweight and carcass 
weight, and the mature weight of the main tissues. Maturity coefficients 
of muscle, bone and fat were obtained. No significant differences were 
found between selected and unselected lines in allometric coefficients of 
muscle tissue, but maturity coefficients indicated that some changes in 
maturity due to selection on growth rate could take place.

INTRODUCTION

To assess the influence of mature weight on body composition, two breeds 
of different adult size can be compared or, better, two strains of the 
same breed (Butterfield et al. 1983). A breed that has been selected on 
growth rate has also a different adult size and can be also used to 
examine the effect of selection on carcas composition. In this study a 
comparison is made between data before and after selection from a breed 
which has been selected on growth rate. Other breed selected on litter- 
size, which has not improved its growth rate is used in two ways: breed 
comparison and reference for the other breed to assees the effect of 
selection.

Some work on allometries has been done in rabbits (Cantier et al. 1969, 
Deltoro et al. 1984), but no comparisons between breeds or strains of 
different adult size has been done. The use of the mature coefficient of 
Butterfield et al. (1983) can improve sometimes the interpretation of the 
changes due to different mature sizes.

MATERIAL AND METHODS

Two strains of rabbit, one with a New Zealand breed origin (called line A) 
and the other one with a California breed origin (called B) were selected 
on litter size and growth rate respectively. The study of muscle, fat and 
bone relative growth was done in generations 0 of both lines (Ao and Bo) 
and in generations 7 and 10 (At and B 10). A cross sectional design was 
used with slaughter point fixed at weekly intervals from 1 to 2 0  weeks of 
age.

The animals were reared in a farm with controlled ventilation, weaned at 4 
weeks of age and feed during the post-weaning period with a commercial 
food.
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80 carcasses -20 per group- were dissected. Rabbit carcass contains head, 
liver, heart, thymus, lungs, aesophagous, trachea, and kidneys. The skin 
is separated by cutting at the base of the ears, muzzle and tail, and at 
the middle of the tarsal bones and at the level of the distal epiphyses of 
radius-ulna.

After 24 hours at a temperature between 0 and 4 degrees, the head was 
separated from the carcass at the level of the Axis, the carcasses were 
eviscerated and split in two halves and one of the parts was dissected 
separating muscle, fat and bone.

Gompertz growth curves (Richards 1969) were adjusted on liveweight, 
muscle, fat and bone in order to have an estimation of their mature 
weight. These estimations were used 'to fit the following equation 
(Butterfield et al., 1983).

(I/Im)-(T/Tm ) 2 = q ((T/Tm)-(T/Tm)2)

where I is the weight of the tissue, Ln the estimation of the mature 
weight of the tissue, T the reference weight (carcass weight or 
liveweight) and T m the reference mature weight.

Also allometric coefficients (Huxley, 1932) for bone, muscle and fat were 
estimated.

RESULTS

Table 1 shows the mean weight of the tissues and their means as 
proportions of liveweight. The absolute differences between muscle weights 
virtually dissapear when they are referred to liveweight. It is important 
to notice that rabbit is less fat than pig, sheep or beef cattle.

Table 2 contains the Gompertz curve parameters for muscle, fat, bone, 
liveweight and carcass weight. Adqlt weights of B io are less accurate 
because, due to selection, these animals were less mature at 2 0  weeks 
-when the experiment finished. The curves of fat tissue do not fit well 
and the estimations of adult sizes are not accurate.

Table 3 has the allometric coefficients of the main tissues, referred to 
liveweight and carcass weight. There were found significant differences 
between bone tissue of A 0  and A 7 and between B 0  and Bio in both cases. 
Also differences in fat tissue between Ao and A?, and between B 0  and Bio 
were found when the allometries were referred to carcass weight. No 
differences were found between the allometric coefficients of muscular 
tissue. The adjustement was generally good.

Table 4 offers the maturity coefficients of the tissues. The adjustements 
are generally good with the exception of muscular tissue of A7 and fat 
tissue. When the adult liveweight used to fit the q of muscular tissue of 
A 7  was substituted by the difference between this weight and its S.E., the 
maturity coefficient changed from 0.41 to 0.57 and the RSQ from 0.36 to 
0.58 indicating an underlying problem of adult size estimation.
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Table 1 ■ Carcass tissues as means weights and proportions of liveweight 
for rabbits of two lines selected on litter size (Ao and A?) and selected 
on growth rate (Bo and Bvo) respectively.
Tissue___________________________ Weight

A o A 7 B o B io
Muscle 601.7 632.A 606. A 671.8
Bone 189.0 159.1 193.5 176.3
Fat AO. 7 3A.7 35.6 35.0

Proportion

Muscle 0.297 0.310 0.298 0.290
Bone 0.10A 0.093 0.105 0.087
Fat 0 . 0 2 2 0.017 0 . 0 2 0 0.016

Table 2 ■ Gompertz curve parameters of the carcass tissues for rabbits of two 
lines selected on litter size (Ao and At) and selected on growth rate (B0 and 
B10) respectively. L.W.:Liveweight. C.W.:Carcassweight. RSQ:Coefficient of 
determination.

Ao___________________________ A 7
Muscle Bone Fat L.W. C.W. Muscle Bone Fat L.W. C.W.

A 1055 298 71 2956 1727 1176 233 276 2973 1686
(S.E.) (52) (18) (13) (127) (87) (53) (6 .A) (679) (1 2 1 ) (67)

b 7.3 6 . 1 9.2 5.6 6.5 A.7 A.2 6 . 8 6 . 1 5.5
(S.E.) (2 .2 ) (2.5) (1A.5) (1.5) (2 .1 ) (0.7) (0.7) (7.3) (1.7) (1.3)

k 0.28 0.30 0.29 0.28 0.29 0 . 2 1 0.29 0.09 0.30 0.29
(S.E.) (0.0A) (0.07) (0 .2 0 ) (0.0A) (0.05) (0 .0 2 ) (0.03) (0.16) (0.0A) (0.0A)
RSQ 0.97 0.92 0.65 0.96 0.95 0.98 0.98 0.52 0.96 0.97

B o B xo
Muscle Bone Fat L.W. • C.W. Muscle Bone Fat L.W. C.W.

A 1086 317 58 3031 1773 1A2A 299 1 1 0 A210 2255
(S.E.) (55) (16) (1 2 ) (115) (90) (175) (2 1 ) (78) (363) (2A5)

b 6.5 5.1 7.2 A.7 5.7 A.2 3.1 5.3 3.3 3.A
(S.E.) (1.7) (1.3) (13.3) (0.9) (1.5) (1 .0 ) (0 .6 ) (5.9) (0.5) (0.5)

k 0.26 0.26 0.30 0.25 0.26 0.17 0.19 0.1A 0.16 0.16
(S.E.) (0.0A) (0.0A) (0.27) (0.03) (0.0A) (0.0A) (0.0A) (0.1A) (0.03) (0.03)
RSQ 0.97 0.96 0.50 0.97 0.96 0.9A 0.95 0.63 0.96 0.95

DISCUSSION

Rabbit is an animal less fat than sheep, pig or beef cattle. Also, rabbit 
carcasses have a relative high pecentage of fat during the first steps of 
growth (Deltoro et Lopez, 1986). Most of the analyses of fat tissue are 
inaccurate not only because of the patterns of fat deposition but also 
because the little amount of dissectable fat tissue. Bone and Muscle 
allometric coefficients are higher than the coefficients of other species, 
but this is due to the small proportion of fat in rabbit carcasses and to 
the characteristics of the rabbit carcass -containig head, liver, lungs, 
heart, kidneys, etc.-. The allometric coefficients do not indicate a clear
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trend after selection, but the maturity coefficients seems to indicate 
some change in muscle and bone tissues, which would grow relatively 
earlier after selection. However these results can be affected by the 
inaccuracy in the estimation of adult weight of B1 0  .

Table 3. Allometric coefficients a of the carcass tissues on carcass 
weight and live weight for rabbits of two lines selected on litter size 
(Ao and A 7) and selected on growth rate (Bo and B io) respectively. 
RSQ:Coefficient of determination.

Tissue

Muscle
Bone
Fat

On liveweight
Ao A 7 Bo

a (S.E.) RSQ a (S.E.) RSQ a (S.E.) RSQ 
1.2(0.02) 1.00 1.2(0.02) 1.00 1.3(0.02) 1.00
1 .0(0 .02) 1.00 0 .8 (0 .02) 1.00 1 .0(0 .02) 1.00
1.0(0.10) 0.84 1.2(0.17) 0.83 0.8(0.09) 0.88

_____ B t o _________
a (S.E.) RSQ 

1.2(0.03) 0.99 
0.9(0.02) 0.99 
1.1(0.13) 0.87

Muscle
Bone
Fat

1.1(0.04) 1.00 
0.9(0.01) 1.00 
0.9(0.09) 0.85

On carcass weight 
1.1(0.02) 0.99 1.2(0.01) 1.00
0.8(0.02) 1.00 0.9(0.01) 1.00
1.1(0.11) 0.85 0.8(0.07) 0.86

1.2(0.02) 0.99 
0.9(0.02) 0.99 
1 .0 (0 .1 2 ) 0.81

Table 4. Maturity coefficients of the carcass tissues on carcass weight 
and live weight for rabbits of two lines selected on litter size (Ao and 
A7) and selected on growth rate (Bo and Bio) respectively. RSQ:Coefficient 
of determination.

Tissue

Muscle
Bone
Fat

Muscle
Bone
Fat

On liveweight
Ao A 7  Bo Bio

q (S.E.) RSQ q (S.E.) RSQ q (S.E.) RSQ q (S.E,) RSQ
0.41(0.16) 0.36 0.61(0.04) 0.89 
1.33(0.09) 0.95 0.98(0.05) 0.96 
-2.24(1.4?) 0.18 0.59(0.42) 0.09

0.60(0.06) 0.83 
0.99(0.07) 0.90 
0.23(0.28) 0.03

0.76(0.05) 0.91 
1.14(0.07) 0.94 
0.42(0.29) 0.10

On carcass 
0.47(0.12) 0.45 
1.44(0.06) 0.97 
-1.51(0.68) 0.21

weight
0.77(0.05) 0.94 
1.14(0.04) 0.97 
0.62(0.41) 0.11

0

o*■3-0
0 .09) 0 CO UDl

1 .39(0. 08) 0 .96
- 0 .2 1 ( 0 .30) 0 .04

0 .89(0 .06) 0 .91
0 .54(0. 06) 0 .98

- 0 .04(0,.16) 0 . 0 1
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