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o Data were recorded for 102 male rabbits, progeny of 19 sires-
and 102 dams of New Zealand White breed, raised in two different
housing systems (University as opened housing system and Company
as closed housing system) in Sharkia Governorate, Egypt. All rabbirs
were slaughtered when reached approximately 2 kg live weight 10
evaluate the effect of housing system on carcass composition of rabbits
and the possibility of increasing their meat production through mass
selection. _

Least squares analysis of variance showed that slaughter weight.
hot curcass weight, fat yield in hind leg, loin and chuck cuts and bone
yield in fore leg and loin cuts were significantly (P<0.05 or 0.01)
affectiig by different housing systems. Differences in weight-
distribution traits between the two housing systems may be explained
by differences in climatic and managerial conditions. Generally, the
magnitude of genetic estimates reflects the possibility of improving
rabbit carcass composition through direct selection on slaughter
weight. It would lead to increase hind leg cut muscle yield by 0.13%
and decrease both loin and chuck cut fat yields by 0.13% and 0.19%.
respectively, while an increase in fore leg cut bone yield was observed
(+0.27%).
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Rabbit production on a relatively small scale, involving minimal
inputs, could make a substantial contribution to the supply of animal
protein’ for human consumption in developing countries. Rabbits are
already being bred for meat in many of these countries and in some, rabbit
meat production is being actively encouraged and. supported by the
government. This involves the use of large numbers of rabbits of improved
breeds and strains, scientifically balanced and pelleted feeds. and strictly
controlled environmental conditions.

Important traits in meat rabbit production are those related to growth.
reproduction and rusticity, including resistance to digestive and respiratory
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diseases (Baselga, 1990). Furthermore, Varewyck er al. (1987) reported
that most important fraits to consider with regard to slaughter yield are
percent of back and thighs and the ratio of meat to bone of the back and
thighs. The characteristics of the total body growth and the relative growth
of different body parts of rabbits are described by Ouhayoun (1983). He
showed that there is a large genetic variability, both between and within
breeds, of the parameters of growth: final conformation, speed and
precocity of growth and body composition. Also, maternal effect, litter
size, parity, the local climate (i.e. temperature, humidity, photo-period), the
microclimate of breeding, the fattening systems and the nature of the
utilized materials had an important influence on the growth of rabbits
- (Eberhart, 1980; Prud’Hon, 1976; Colin, 1974; Camps, 1976; Reyne ef al.,
1978; Baselga, 1978). Housing systems had also an effect on the growth of
rabbits and consequently their carcass composition (Lebas et al., 1986;
Lebas -and Ouhayoun.- 1987).This ' variability makes possible a very
diversified production, in a qualltatlve sense, and presents numerous
possibilities for selection.

- Domestic commercial rabbit producers in Egypt use purebred New
Zealand White and, to a lesser extent, Californian breeds of U.S. origin.
Despite its medium size, the apparent body muscularity of the New
Zealand White rabbits could be improved, to the profit of rabbit meat
producers, via selection.

The objective of the present study was to compare slaughter and
carcass composition traits of the New Zealand White rabbits raised in two
different housing systems and the possibility of applying mass selection to
increase their meat production potentiality under the Egyptian conditions.

MATERIALS AND METHODS

Animals:

Data of 102 male rabbits, born in 1993 in the same season, randomly
sampled from progeny of 19 sires and 102 dams of New Zealand White
breed were used in the present study. Animals were raised in two farms of
different housing systems in Sharkia Governorate, Egypt. The number of
12 sires, 63 dams and 63 of their male offspring were raised in the farm of
the Faculty of Agriculture, Zagazig University in opened housing system
(.e.University housing system) and 7 sires. 39 dams and 39 of their male
offspring were raised in the farm of San El-Hager Investment Company for
Agriculture and Food Security in closed housing system (i.e.Company
housing system). In the University farm, rabbits were reared inside a
building with windows used for natural ventilation and lighting. In winter,
windows in the northern side of the building were closed to protect rabbitry
against wind. Inside temperatures and humidity varying from 18°C and
80%, respectively (in winter) to 35°C and 70%, respectively (in summer).
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A 14:10h light:dark daily photoperiod cycle. was maintained. In the
‘Company farm, rabbits were reared inside closed buildings, which were
 provided with electronic fans . Air was condititioned either in winter or in
summer by ventilation to keep the temperature allover the year round 20-24
°C, while relative humidity was round 70+50%. A cycle of 16h light: 8h
dark was used with controlled artificial lighting, during the exiperimental
period. - ERER : , R

. Management and traits considered: | - R
Rabbits were identified at weaning at about 35 days of age and
~ weighed. They were reared in wire-mesh cages, in a flat deck arrangement,
fitted with metal feeders and nipple drinkers. They fed, ad libitum, for
approximately 60 days, on commercial pelleted ration with 16.3% crude
protein, 12.44% crude fiber and 2670 kcal digestible energy/kg diet
according to NRC (1977) till they attained the slaughter weight of
approximately 2 kg. Slaughter weights of the rabbits were recorded (in
grams) after an overnight fast. After complete bleeding, the animals were
dressed according to Ayyat ef al. (1994) into S cuts, viz., fore leg, chuck
(including neck and thoracic cage). abdominal wall, loin and hind leg cuts
(including sacral bone). Cuts were then dissected into muscle, fat and bone.
Weights of these tissues were recorded (in grams), then they expressed
separately on a percentage basis from the side muscle, fat and bone
weights, respectively. Side muscle, fat and bone weights represent,
respectively, the sum of dissected muscles, fats and bones of all cuts of the
right side.

Statistical analysis:

The data were analyzed by Least-squares and Maximum Likelihood
Program (Harvey, 1990), using the following mixed model:

Yi=t+ Hi+ (s:H);; + e, _
where: Y = Observation on the ki rabbit raised in the i h housing system
and sired by the j** sire; p = Overall population mean; f; = Fixed
effect of the i housing system (i =1.2); (s:H);; = Random effect of the j'*
sire within the i housing system (j =1.......19); &jx = Random error.

The correlated response(CR} of a trait Y,when mass

selection is applied on slaughter weight (X) was calculated
according to Falconer (1989) as follows:

CRy=ih h 160 Py,

where: i is the intensity of selection (=Selection differential/Phenotypic
. standard deviation of the trait X): hy and h, is the square root of the
heritability of the traits X and Y, respectively: r; 15 the genetic correlation

between X and Y;o p . is the phenotypic standard deviation for the trait Y.
v
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The selection differential of the selected trait (i.. slaughter weight)
was taken to be one phenotypic standard deviation. A paternal half-sib
analysis was used to estimate phenotypic and genetic parameters.

RESULTS AND DISCUSSION

Least squares means:

Significant differences between rabblts in the two housing systems
were observed (Table 1) for slaughter weight (P<0.01), hot carcass weight
(P<0.05), hind leg (P<0.05), loin (P<0.01) and chuck (P<0.05) cuts fat
vield. and fore leg and loin cuts bone yield (P<0.001). These differences
could be explained by the differences between the two farms in managerial
and housing conditions especially inside temperature, humidity- and
lighting. Sires within housing system showed practically no significant
effect (P>0.05) in all traits considered except hind leg cut muscle yield
(P<0.05). It seems from these results. that some slaughter and weight-
distribution traits of rabbits were significantly affected by different housing
systems.

Many factors can, generally, affect carcass composition of rabbits.
Ouhayoun and Cheriet (1983) . - concluded that body composition in
rabbits was highly affected by the genetic-and dietary factors. Also, Lebas
and Ouhayoun (1987) reported that most growth and body composition
traits were affected by dietary protein_lévels,. housing conditiéns and
seasons. In our study. although the two farms differed in-housing and
managerial conditions, they provided rabbits with similar protein intake.

- This should put in evidesice the 1mp0rtance of consxdexm0 housing
conditions when evaluating rabbits-for carcass merit.

‘Male rabbits in the University housmg system tended to have a higher
slaughter weight (+138g). hot carcass weight (+65g) hind leg cut fat yield
(+2.28%) and fore leg cut bone yleld (+1.89%) and a lower loin and chuck
cuts fat yield (-3.35% and -3.58%, respectively) and loin cut bone yield-
(- 4.18%) when compared to male rabbits in the Company housing system.
“The results of the present study indicated also that the parts of the carcass
with most muscle (Tablel) are the hind leg with the highest yle]d followed
- by the chuck. These two parts showed also the highest bone and fat yields.

- The fat deposition is more rmportam m the chuck cut than in the hind le"

cut. : :

Genetic parameters: ; : R
Heritability estimates (hz) for thevtralts consnjered in the study,based ‘on
paternal  half sib variance component& “are © given in’ Table
2.Generally.heritability showed medium estimatés, ‘whicly ]usmy the: need-
for selection for improving these traits. The high values of SE: obtamed for, -
heritability estimates could be explamed by the small number of animals




159

(100°0>d) was (100> #s (500> (SO'0<d) SN

"¢0°0>d 18 WaIapIp 218 sduosiadns JUSISPIP M MBI SuIes A} UT sSULIALL

EVALUATION OF CARCASS COMPOSITION OF RABBITS

L0 gNBOER sN9C9 16176908 SITRI'IE 96 0F68'0€ P[3IA auoq 102 Jony)
8 sNPPL e EVS8 SPOFQ8TST  SE0FELILL  BTOFETII PIoIA auoq Jno 9] ar0g
LOLY  gNLEVS sNSTSE 6I'IF86'IP  PEOFGLEY  OLOF6S'TH P14 au0q 1o 351 pwH
R . | (%) anog O
0LTL  gNIETE L0981 OF IF9P0f  LOTFGE89T  LEOFLO6T PR 18 113 504
SITL  gNS98l gnP8 IL'OFLE'D SSOFOL'L  SYOFVEL © PIoIA 18] YN0 [feM [BUIIOpQY
1067  gnSOOF , 117692 €O'IF oS8LL  IS0F QOSTI  99°0¥81°01 _ PIotA 18 1m0 WO
OU'Ls  gNS8WY gNOt Y IT1FIL0T S6'0FFITT  LLOFTE'IT P21 T2 3o 8oy 2104
L98Yy g \0661 K874 TUIFGE6HT  BROFLITLL  ILOFTIOT piavA 18J 1o 8] piy
: H(AY XA
68 gNeF'6 gNOF 'St 6L'0FSS61  6£0FIL 6L 1€°0¥58°61 PIo1A a[osnutt 302 Yony)
157 sNPO't sNB09 1€'0FELS PTOFETS 0Z0F8p'8 PISIA SJOSTUIE 1D [[EM [BURLOPQY
LS'LI gNLTS] sN800 LOOFELLL €S0F6ILT  EVOFIILL ploIA Sposnw Jno w0
€56 gNCE? sN8V'T 65 0F11'v1 6E0FEPPT 1€ OFLT VI Plo1A sjosu yno 83] 2104
RY L0068 sNS8'T GYOFIONY  BEOFELOY  IE€OFLEOP PO apssnu 0o 3a] purH
(%) apsmpy (v
‘ SHBIY HOPAQLIISEY WIPA 1
14 snill gNerol PEOFRE6S  LTOFSS8S  TTOFI6'RS (%) pi sseaz)
208V g\ IS91181 JSOVOVTOL  LITTRQPITL  PELIFHLTL  90WIFLITI (8) iB1am ssworma 101
TTEWET g \PILPVLE L JUETHSY  GEIEFQLIOT  KEVIFLGBIT  TTOTRIIIL (8) wBom JonyBnels
isyedy Joydne|s '
WI3)sAS WIDPSAS WIsAS
[enpisoy  Sujsnopj/alls  WR)sAs Jujsnol Busnoy pasol) Sujsnoy pauadQ Hes40
$ saasnbs suvay ASF ST _ e u«_E L
. "5)IEJ) UOHNGIIISIP-IYTIoMm pus ..uEw:e_m 10! DUBLIBA JO

sisAjgus dy) ul sas8nbs sugaw pue (ASF) $10.L13 pepuu)s 1Y) yum :Bmd suB Basvm-ﬁnuu— 13lquL




160 ANOUS

Table 2: Heritabilities with their standard errors (hz:I:SE) and genetic

(rG+SE) and phenotypic ('r) correlations between .:,7*,1'

slaughter weight and we:ght dlstrlbutlon traits’.

Traits h+SE rciSE . ,-P S
Slaughter weight (g) 0.37‘10.36" o .‘___ . S
Hind leg cut muscle yield (%) 0.48£0.38 0 32i0 56

For leg cut muscle yleld (%) | e L emea O 06 _
‘Loin cut muscle yield (%) - - 00
Abdominal wall cut muscle yield(%) 0.29:034 -0.38+0.36 -021
Chuck cut muscle yield (%) 0.05+0.28 -0.23x0.51 -0.03
Hind leg cut fat yield (%) - ———- 0.14
Fore leg cut fat yield (%) — — 0.07
Loin cut fat yield (%) 025:033 024082 -0.12
Abdominal wall cut fat yield (%) 0.34+£0.35 -0.41+0.88 -0.20
Chuck cut fat yield (%) - -~ 0.04
Hind leg cut bone yield (%;) 0.10£0.30  0.11x0.17  0.19
.Fore leg cut bone yield (%) 0.34+0.35 0.87+0.63  0.21
Loin cut bone yield (%) - —-- 0.01
Chuck cut bone yield (%) 0.39+£0.36 -0.09+0.75 -0.19

026

+ Negative variance component estimates set to zero for these computations.
1 Genetic and phenotypic correlation values equal to or greater than 0.19 are
significant at P<(.05.

used in the study. For weight- distribution traits, hind leg cut muscle yield
was the most heritable trait (h? = 0.48) followed by chuck cut bone weight
(h?*= 0.39). Ferraz e al. (1991) recorded a heritability estimate of 0.53 for
marketing body weight at 77 days of age in New Zealand White rabbits.
however, a very low estimate of 0.03 was obtained by Darwish e/ al. (1970)
for Giza White rabbits slaughtered at 90 days of age. Lukefahr (1988)
reported higher heritability of 0.60 for hind cut meat weight. |

The genetic and phenotypic correlation- coefficients between
slaughter weight and weight-distribution traits are also given in Table (2).
Genetic correlations showed moderate to high significant values (P<0.03)
with slaughter weight. This is going with the findings of Gabriel er «l.
(1989) and Anous (2000). Generally, genetic improvement of slaughter
weight would seem to go along with the improvement in hind leg cut
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‘muscle yiéld (r= +0.32). It would moderately decrease the percentage
abdominal (r; =-0.38) and chuck (r; = -0.23) muscles and also the
percentage loin {r, = -0.24) and abdominal fat (v, = -0.41). It seems to go
‘along with increasing the fore leg cut bone yield (r, = +0.87).

Mass selection: .

Correlated response (CR) for weight-distribution traits expected from
selection on slaughter weight of rabbits are shown in Table (3). It seems
that mass selection for increasing slaughter weight one gram would lead to
increase hind leg cut muscle yield and fore leg cut bone yield by 0.13% and
0.27%, respectively. . It should lead to decrease chuck cut bone yield by
0.10%. At the same time, it should lead to decrease abdominal wall cut
muscle yield by 0.07% and both loin and chuck cuts fat yield by 0.13% and
0.19%, respectively. Thus, mass selection could be effective for 'modify

rabbit carcass composition. This agrees with the findings of Anous (2000).

Table 3: Correlated responses (CR) expected from selection on slaughter

weight.
Traits__ CR
Slaughter weight (g) -
Hind cut muscle yield (%) 0.13

Fore leg cut muscle yield (%) —
Loin cut muscle yield (%) -
Abdominal wall cut muscle yield (%e) -0.07
Chuck cut muscle yield (%) -0.01
Hind leg cut fat yield (%) —--
Fore leg cut fat yield (%) ' ——

Loin cut fat yield (%) -0.13
Abdominal wall cut fat yield (%) | 0.19
Chuck cut fat yield (%) -

Hind leg cut bone yield (%) 0.03
Fore leg cut bone yield (%) 0.27

Loin cut bone yield (%) -
Chuck cut bone vield (7o) -0.10
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Concusivly, It could be concluded that mass selection for increasing

slaughter weight of rabbits would be effective for iImproving some weight-
distribution traits. o :
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