Archiv Tierzucht 52 (2009) 2, 205-211, ISSN 0003-9438
© Research Institute for the Biology of Farm Animals (FBN) Dummerstorf, Germany

The effect of crossing New Zealand White with
Californian rabbits on growth and slaughter traits

DOROTA MAJ', JOZEF BIENIEK', PIOTR tAPA" and INA STERNSTEIN?

'Department of Genetics and Animal Breeding, Agriculture University of Krakow, Krakow, Poland, 2Department of
Breeding Biology and Molecular Genetics, Institute of Animal Sciences, Agricultural and Horticultural Faculty,
Humboldt-University of Berlin, Berlin, Germany

Abstract

The study was aimed to determine the effect of reciprocal-crossing rabbits on growth and
slaughter traits. The experiment was conducted on 120 New Zealand White (NZW) and
Californian (CAL) medium-sized rabbits and their F, reciprocal crosses (CAL x NZW and
NZW x CAL). The rabbits were fed pellets ad libitum, and slaughtered at body weight
around 2.5 kg. The following traits were recorded: body weight and average daily gain at
birth to slaughter, average feed consumption from weaning to slaughter, slaughter age,
carcass weight, meat, bone and fat content of carcass, prime cuts weight (fore part, loin
and hind part), and dressing percentage. The results indicated that reciprocal crossbred
CAL x NZW and NZW x CAL rabbits were heavier than purebred animals. NZW x CAL crosses
attained the slaughter body weight earlier, and had lower feed consumption. The
dressing percentage in NZW x CAL crosses was highest, while the lowest in NZW rabbits.
For other slaughter traits, except the fat content of carcass, effects of crossing rabbits
were small. The magnitude of the crossbreeding effects depended on the direction of
crossbreeding. Maximum effects in crosses for slaughter age, body weight, feed
consumption and dressing percentage were obtained when the Californian breed was
used as a maternal component.
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Zusammenfassung

Der Effekt der Kreuzung von Kaninchen der Rassen Weif8e Neuseelidnder
und Kalifornier auf Wachstum und Schlachtmerkmale

Ziel der Untersuchungen war es den Effekt von reziproken Kreuzungen beim Kaninchen
auf Wachstums- und Schlachtmerkmale zu bestimmen. Der Versuch umfasste 120
Kaninchen der mittelgroBen Rassen WeiBe Neuseeldnder (NZW) und Kalifornier (CAL)
und ihre reziproken F; Kreuzungen (CAL X NZW und NZW x CAL). Die Kaninchen wurde
ad libitum mit Pellets gefiittert und mit einem Gewicht von ca. 2,5 kg geschlachtet.
Folgende Merkmale wurden erfasst: Kdrpergewicht und tégliche Zunahme von Geburt
bis zum Schlachtzeitpunkt, durchschnittliche Futterverwertung vom Absetzten bis zum
Schlachtzeitpunkt, Schlachtalter, Schlachtkorpergewicht, Fleisch-, Knochen- und Fettgehalt
des Schlachtkorpers, Anteil wertvoller Teilstiicke (Vorderteil, Riicken, Hinderldufe) und
Schlachtausbeute. Die Ergebnisse zeigten, dass die reziproken Kreuzungen CAL x NZW
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und NZW x CAL schwerer sind als die Reinzuchttiere. Die Kreuzung NZW x CAL erreicht
das Schlachtgewicht friiher und hat einen geringeren Futterverbrauch. Die Schlachtaus-
beute der NZW x CAL Kreuzungstiere lag am hochsten, demgegeniiber erreichte dieses
Merkmal den niedrigsten Wert bei den NZW. Fiir die anderen Schlachtmerkmale mit
Ausnahme des Fettgehalts des Schlachtkdrpers waren die Kreuzungseffekte gering. Die
GroBe der Kreuzungseffekte ist dabei abhangig von der Kreuzungsrichtung. Die hochsten
Effekte fiir Schlachtalter, Kérpergewicht, Futterverwertung und Schlachtausbeute in den
Kreuzungen wurden fiir die Anpaarungen gefunden in denen die Kalifornische Rasse als
maternale Komponente eingesetzt wurde.

Schliisselworter:  Kaninchen, Genotyp, Wachstum, Schlachtmerkmale

Introduction

Rabbit meat is characterized by a high protein and low fat and cholesterol content and it
is considered as a delicacy and a health food product (DALLE ZOTTE 2000). The
production of rabbit meat is based on pure breeds selected for meat traits and on their
crosses. The most popular breeds used in commercial rabbit production are medium-
sized ones: New Zealand White and Californian (OZIMBA and LUKEFAHR 1991, SHEMEIS
and ABDALLAH 1998). Selection for high growth rate in rabbits improves slaughter
performance, but carries a high risk of lowering the quality of meat (PILES et al. 2000,
SHEMEIS and ABDALLAH 2000, SHAHIN and HASSAN 2002). Shortening the time spent on
the production of commercial carcasses and improving feed efficiency, dressing
percentage and muscle characteristics are the most important optimization criteria for
rabbit meat production (GONDRET et al. 2005, SHEMEIS and ABDALLAH 1998). Crossbreeding
is one of the fast tools offered to the breeders to improve many traits in farm animals
(NOFAL et al. 1997, OSENI et al. 1997).

The aim of the study was to determine the effect of crossbreeding on the growth and
slaughter traits in rabbits.

Material and methods

Animals

The animals used in this experiment originated from the experimental rabbit farm at the
Department of Genetics and Animal Breeding of the Agricultural University of Krakow.
The experiment was conducted on 120 (30 rabbits per group, 50% of males and 50% of
females in each group) New Zealand White (NZW) and Californian (CAL) medium-sized
rabbits and their F; reciprocal crosses (§'CAL x $NZW and &NZW x QCAL). These animals
represented progeny of 5 sires and 15 dams in each group (one male and one female
from each litter). The rabbits were fed (ad libitum) pellets containing 16.5% protein, max
14% crude fibre, and min 10.2 MJ metabolizable energy. Kids were identified in the
second week after birth. The animals were born in spring as a first litter and were weaned
at 6 weeks of age.
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Measurements

The following traits were recorded: body weight at birth to slaughter, average daily gain
from birth to slaughter, average feed consumption from weaning to slaughter, slaughter
age, hot and cold carcass weight, meat, bone and fat content of carcass, prime cuts (fore
part, loin and hind part) weight, and dressing percentage [(hot carcass weight + giblets
weight) / slaughter weight]- 100.

Litter sizes and weights were recorded at birth and at age 7 and 12 days, and then all
animals were weighed weekly from day 14 to slaughter. Feed consumption was recorded
each week from weaning to slaughter.

The Gompertz growth curve was fitted to the weight-age data of each rabbit by the
nonlinear least squares procedure (SAS 2001). The equation for the Gompertz function
has the following form:

Kt

y(t)= Ae ™ (1)

where y(t) is weight (in g) at age t (in days), A, B, K are fitted parameters, and e is the base
of the natural logarithm (e=2.71828...). Parameter A is interpreted as the asymptotic
limit of the weight or the average mature weight of the rabbit, K is the rate of maturing
(the larger the value of K, the earlier the animal matures), and B is a scaling parameter
(constant of integration, related to the initial weight).

The animals were slaughtered when they reached body weight around 2.5 kg, in
compliance with Polish national regulations for commercial slaughtering. Rabbits were
dissected according to methods described by BIENIEK (1997). Hot carcasses were
suspended in a ventilated area for 30 min, and then were cooled for 24 h at 4°C, weighted
and separated into the following parts: fore part — a cut between the last thoracic and the
first lumbar vertebra, loin — a cut between the last thoracic and the first lumbar vertebra
and between the last lumbar and the first sacral vertebra, hind part — determined by the
latter cut.

Statistical analysis

To examine the differences between the means for genetic groups, the General Linear
Model (GLM) procedure and Tukey’s test (SAS 2001) were used. The linear model included
genetic group and sex as fixed effects, and litter size and rabbit age at slaughter as linear
covariates. Results are expressed as the means and their standard deviations.

Results

The growth curves estimated using the Gompertz function for NZW and CAL rabbits and
their reciprocal crosses are shown in Figure 1. The four genotypes had similar growth
curves, especially at earlier ages. From weaning to slaughter the crosses grew faster than
the purebred rabbits. Genotype had a significant effect on body weight at the age of 70
days to slaughter. The body weight of NZW x CAL crosses was the highest and it differed
significantly from NZW and CAL rabbits (P<0.01). Body weight of CAL rabbits was the
lowest.
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Body weight of rabbits (by Gompertz growth curve)
Geschdtze Wachstumskurven fiir Kérpergewichte von Kaninchen — Gompertzfunktion

The rabbits differed in some slaughter traits (Table 1).

Significant differences were found in slaughter age and in feed intake per 1 kg of gain
from weaning to slaughter. Crosses NZW x CAL consumed less feed per unit gain than
purebred rabbits and CAL x NZW crosses (P < 0.05) and reached the slaughter weight of
2.5 kg earliest, followed by CAL x NZW crosses and NZW and CAL purebred. The average
daily gain from birth to slaughter was similar for all genetic groups.

No differences between purebred rabbits and crosses were found in carcass weight
(hot and cold), the trait exhibited a low variability (Table 1). The meat weight of the carcass
was greater (P<0.05) in NZW x CAL crosses than in purebred NZW. Purebred rabbits did
not differ significantly from crosses in the bone content of carcass. The rabbit carcasses
had a small dissectible fat content (1.3-2.5%) which was significantly lower in NZW
rabbits than in animals from other genetic groups (P<0.05). The fat content of carcass
displayed a wide variability.

The breeds did not differ in the weight of the fore part of carcass. Purebred NZW
developed the most valuable cuts (loin and the hind part of the carcass) significantly
worse than crosses and CAL purebred rabbits. As the carcass prime cuts and the carcass
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meat and bone content were corrected for reference carcass weight their variability was
low and they did not differ significantly between purebred and crossbred rabbits.
Dressing percentage was influenced by genotype (P<0.05). It was highest in crossbred
NZW x CAL, and the lowest in purebred NZW rabbits.
Sex did not have any significant influence on growth and slaughter traits (untabulated).
Table 1
Slaughter traits of rabbits (meantsd)
Schlachtmerkmale der Kaninchen (Mittelwerte£sd)

Genetic group

Trai
rait NZWxNZW  CALxXCAL  CALXNZW  NZW x CAL
n 30 30 30 30
Slaughter age, days 97414 1054172 96+13%® 94+12° *
Feed intake, kg/kg gain 4.18+0.43° 4.20+0.45° 4,08+0.42° 3.6010.38° *
Daily gain, g 23.618.4 23.148.4 25.048.7 25.148.8 ns
Hot carcass weight, g 1205.0+80.3 1270.2+103.2 1235.7494.3 1268.7+60.6 ns
Cold carcass weight, g 1171.0£79.1 1232.0+94.8 1202.9+92.2 1231.2+57.1 ns
Carcass content, g
- meat 941.1+68.2° 985.5+72.4% 963.5+76.2% 987.1+47.5° *
- bone 212.5+17.2 212.4+22.4 209.0+£19.8 216.81£23.9 ns
Carcass content, %
- meat 80.410.02 80.0+0.02 80.110.02 80.210.02 ns
- bone 18.2£1.4 17.3%£1.5 17.4+1.2 17.6%£1.8 ns
- fat 1.3+1.2° 2.5+1.9° 2.5%1.6° 2.0£1.2%® *
Carcass prime cut, g
- fore part 461.9138.5 478.6142.2 474.6147.5 478.8126.7 ns
- loin 263.2+20.6° 286.6+32.3° 275.1+£27.8% 283.61+22.4° *
- hind part 445.41+29.4° 466.2+33.0° 452.7432.8% 467.9+26.6° *
Carcass prime cut, %
- fore part 39.4+1.3 38.8x1.3 39.4+1.5 38.9+1.2 ns
-loin 22.5+1.2 23.2+1.3 22.91+1.6 23.0+1.5 ns
- hind part 38.1+0.9 37.9+1.3 37.7114 38.0+1.2 ns
Dressing percentage 53.141.72 54.612.4% 54.0+1.9%° 55.14£2.4° *

ns non significant,

Discussion

*P<0.05, means in the same row with different superscripts differ significantly

The results of the experiment showed that crossing NZW and CAL rabbits had a positive
effect on growth and slaughter traits. In spite of similar origin of the NZW and CAL
rabbits, the crosses grew faster and reached market weight earlier than the purebred
rabbits. These results are in agreement with those of Ozimba and Lukefahr (1991). Using
NZW and CAL purebreds and several different crossbreds they found purebreds to have
lower slaughter and carcass weight.

Carcass traits are basically influenced by adult weight and the maturity of rabbits at
slaughter (PILES et al. 2000, DALLE ZOTTE 2002). Though rabbit carcasses are usually
commercialized as a whole, commercialization in retail cuts still increases in importance,
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with the loin and hind part being the most valuable cuts (HERNANDEZ et al. 2004). The
carcasses of purebred and crossbred rabbits had a high meat content: from 80.0 to
80.4%. OUHAYOUN (1992) found similar results comparing NZW and CAL rabbits. The
proportion of bones in the carcasses ranged from 17.3 to 18.2%. Our findings are similar
to those of ORTIZ HERNANDEZ and RUBIO LOZANO (2001). The carcasses varied in fat
content (1.3-2.5%). A higher dissectible fat content in carcasses of CAL and crosses does
not pose a problem, because the amount of fat in the rabbit carcass is very small,
compared with other farm animals. Similar fat content in rabbits of synthetic line found
HERNANDEZ et al. (1996). Higher fat content in NZW and CAL rabbits reported BIELANSKI
(2004), lower BIENIEK (1997). The weights of the fore parts of carcass did not differ
between the breeds, whereas the most valuable cuts (loin and the hind part of carcass)
were poorer developed in purebred NZW, than in crosses and CAL purebred rabbits. A
lack of significant effects of crossing on carcass traits could be partly explained by the
similar origin of the NZW and CAL rabbits. CAL rabbits were bred from NZW - thus the
genetic divergence is not expected to be large. In consequence also effects of crossing
NZW and CAL rabbits were low, in particular on meat and carcass traits.

Dressing percentage was higher in the NZW x CAL crosses than in purebred rabbits
and CAL x NZW crosses. Because of different calculation methods it is hard to compare
our results with those obtained by other authors. In agreement with the present results,
studies by OZIMBA and LUKEFAHR (1991), and HERNANDEZ et al. (2006), but BIELANSKI et
el. (2004) reported a higher dressing percentage for CAL than NZW rabbits. By contrast,
SKRIVANOVA et al. (2000) found a lower dressing percentage in the former than the latter.
Comparing Hyplus hybrid, purebred Pannon White rabbits and their crossbreds METZGER
et al. (2006) found a higher dressing percentage.

There were no significant differences between the sexes in the growth and slaughter
traits. Other authors also reported no influence of sex on growth parameters and dressing
percentage (ORTIZ HERNANDEZ and RUBIO LOZANO 2001).

In conclusion the reciprocal crosses of the NZW and CAL rabbits (NZW x CAL and
CAL X NZW) were heavier than the purebred animals. NZW x CAL crosses attained the
slaughter body weight earlier at a lower feed consumption. The dressing percentage in
NZW x CAL crosses was highest, while the lowest in NZW rabbits. For other slaughter traits,
except the fat content of carcass, effects of crossing rabbits were small. The magnitude of
the crossbreeding effects depended on the direction of crossbreeding. Maximum effects
in crosses for slaughter age, body weight, feed consumption and dressing percentage
were obtained when the Californian breed was used as a maternal component.
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