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ABSTRACT

Rabbits provide a potential method of improving food security in developing countries; however, in order for rabbit
farming to succeed production must be optimised for these specific conditions. This study investigated the carcass
component yields of two rabbit breeds (Californian and hybrid Dutch red X Californian), with five rabbits of each breed
being slaughtered every two weeks throughout the study period (9-17 weeks) to evaluate the effect of age on these
traits. One-way ANOVA's performed using the GLM procedure of SAS version 9.3 were used to determine the effect of
breed (per age) and age (per breed). Slaughter weight, dressing percentage, portion yield, percentage meat yield and
skin weight increased significantly with age, while percentages of full gastrointestinal tract, liver, head and feet
decreased. This is likely a reflection of the early-maturing nature of bone and viscera. These results indicate that
delaying slaughter, particularly to 13 weeks, tends to improve yields for valuable carcass components. The Californian
had a significantly higher total meat yield at 11 and 17 weeks and higher portion meat yields at 11 (hind leg and fore
part) and 13 (fore leg) weeks than the hybrid. The Californian may therefore be preferable to the hybrid for meat
production.
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INTRODUCTION

With the continued concern of food security, patcly in developing countries such as South Africa
many role-players are looking at rabbit meat préidncas one way of meeting the demand for meat
(Baruwa, 2014; Blaga & Burny, 2014; Lukefahr & Ckeg1991). Rabbits have the advantage of being
farmed intensively while also being able to utilisdatively poor quality feed (Lukefahr & Cheek&®91l,;
Seremet al, 2013). They are renowned for their prolificacydampid growth rates, allowing for high
selection pressures and early slaughter (Baruwa4;28eremet al, 2013). However, in order for any
farming venture to be viable, production must bémiged (Lukefahr & Cheeke, 1991). The breed and
rearing conditions used can influence growth rat @arcass conformation changes, effecting thenot
slaughter age.

The Californian rabbit is popular in intensive modesystems because of its large litter sizes, good
mothering abilities, good growth characteristicd aigh meat to bone ratio (Seretal, 2013). However it

is necessary to identify the ideal breed for S@iftitan conditions (Lukefahr & Cheeke, 1991). ThatEh
red/Californian hybrid is readily available in som®as of South Africa and takes advantage of dlssible
effects of heterosis (Buet al, 2015).

The aim of this study was to compare the carcaddsg/of the Californian and the hybrid as well as
investigating the optimum slaughter age (9—17 wekkshese breeds and conditions.
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MATERIALSAND METHODS

Fifty Californian and hybrid (Californian x Dutcled) rabbitsconsisting of 13 female Californian, 12
male Californian, 12 female hybrid and 13 male idjbwere used. Theseere purchased at 8 weeks
old from nearby farms and transported to Welgeuadigperimental farm near Stellenbosch in the Waster
Cape of South Africa. The 25 rabbits of each breede randomly allocated to individual cages equippe
with metal feeders and automatic nipple water suggktems. The house was equipped with a fan for
cooling, with an average environmental temperatiugng the trial period of 26-3T recorded. The
rabbits were fed a commercial diet formulated falves that is commonly used by rabbit farmers intlso
Africa due to the lack of a readily available comaig rabbit feed. The diet contained 160 g prqtésD g
crude fibre, 120 g moisture, 25 g fat, 8 g calciamnd 3.5 g phosphorus per kilogram and was supplied
libitum.

Five randomly selected rabbits per breed were blaugd at 9, 11, 13, 15 and 17 weeks of age. Titatsa
were fasted for 24 hours and weighed prior to digerg(slaughter weight). Slaughtering followed oaél
regulations and carcasses were prepared as desdnb®lascoet al (1993). The weights of the full
gastrointestinal tract, skin, head, feet, liver &ittheys were recorded, with the thymus, tracheapphagus,
lungs and heart being recorded as a single weighg{heart). The reference carcass weight (carcass
excluding head and all viscera) was recorded afi#ling the carcasses at 24@ for 24 hours and was used
in the calculation of the dressing percentage. ddreasses were divided using cut points numbera2g4s

as described by Blas& al. (1993), with the hind legs, fore legs and fore paxcluding fore legs and their
muscle insertion points in the chest) being weightitl weights were converted to percentages of the
slaughter weight and the meat yield was calculagethe sum of the hind leg, fore leg and fore perat
yields.

The experiment was performed in a completely ranseidesign, with five replications per breed e a
and each rabbit carcass as an experimental unieness test was used to test for homoscedastiniiytiae
Shapiro-Wilk test for normality. The General Linddodel (GLM) procedure was used to perform the one-
way analysis of variance (ANOVA), testing for sificdnt differences between breeds for each age and
between ages within each breed. Bonferroni’'s te wsed to determine which individual ages differed
from one another. Statistical tests were performsihg SAS version 9.3 statistical software and
statistically significant differences were estdidid at the 5% confidence level to compare treatmeains.

RESULTSAND DISCUSSIONS

Effect of age

The slaughter weight and dressing percentage isedesvith age, as reported in literature (Dalle &ott
2002), with the latter stabilising at 13 weeks (€ab). The 13 week slaughter weights appeared toitén
the norms reported in literature, as did the dngspercentages when similar carcass types were(Bsed

et al, 2015; Chodovét al, 2014; Dalle Zottet al, 2015; Goémezt al.,1998). The plateau in the dressing
percentage concurs with the findings of Dalle Z¢g@02) and Szendret al, (1998). It also supports the
commercial practice of slaughtering at 13 weeks old

The increased dressing percentage is likely aatifle of the significant decrease in the gastraititel
tract, liver, head and feet with age (Table 1) sTdécrease is due to their early-maturing natuhégiwleads

to a decline in the allometric coefficients of gtbwith age (Dalle Zotte, 2002; Pasceahl, 2008). There
was no significant change in the percentages okitheeys and lung-heart group, which were both low
(kidneys: 0.78-1.10%; Table 1). The contributiontiod skin increased significantly with age, whidtely
reflects its higher growth rate relative to the pad a whole (Szendlet al, 1998).

The percentage of the hind leg, fore leg and famt portions increased significantly with age, aligh the
degree of this increase differed between portidimss reflects differences in the age at which maxm
maturity of each portion is achieved (Szeéndt al, 1998). There were concomitant increases (P<Gr01)
the meat content of the portions (Table 1), as asethe total meat yield, while the bone contertrdased
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in the hind and fore legs. This overall increasthsnmeat content of the carcass is likely a réfiacof the
early-maturing nature of bone and later maturabiomuscle and fat (Pascustial, 2008).

Effect of breed

The Californian had a higher slaughter weight anelssing percentage at 9 weeks of age (Table 1).
However, the hybrid was heavier at the commerdalighter age of 13 weeks, suggesting that it had a
greater growth rate during this critical period.isSTmay be due to the effects of heterosis or mégate
differences in the rate of maturation of the twedals (Burat al, 2015; Tumovéet al, 2014).

Table 1: The effect of age and breed on the proportion cgreage of slaughter weight) of different carcass
components in rabbits (Mean+SE)

Age (weeks)

Breed 9 11 13 15 17 Prob.

Slaughter weight (g) California 116%+30.6 1605+42.6 2018:+30.7 2514+21.3 3063+107.2 <0.01
Hybrid 1060+30.5 1578+11.1 2116.+25.1 2573+27.7 3133+131.3 <0.01
Prob. 0.05 0.55 0.05 0.14 0.68

Dressing percentage California 44 5.+1.57 50.%+1.00 55.Q+0.61 54.65+0.58 53.%s+0.38 <0.01

(%) Hybrid 40.0c+0.82 48.2+0.79 54.3+0.25 54.2+1.09 52.6+0.72 <0.01
Prob. 0.03 0.10 0.19 0.73 0.1932

Meat Yield California 21.4+1.07 29.6:+0.76 30.%+0.78 30.85+0.27 34.6,+0.63 <0.01
Hybrid 19.8+0.55 25.8:+0.63 30.3+0.75 30.Q+0.98 31.8,+0.44 <0.01
Prob. 0.22 0.01 0.75 0.50 0.01

Hind leg meat California  13.135#0.52  14.52,5#0.11  14.83+0.32 14.953+0.17 15.83+0.32 <0.01
Hybrid 11.42+0.32  13.045+0.39  14.5@5+0.48 15.02+0.21 15.53+0.30 <0.01
Prob. 0.03 0.01 0.69 0.82 0.51

Hind leg bone California 4,1Q+0.13 4.1Q+0.13 4,43+0.13 4.29,+0.06 3.29+0.14 <0.01
Hybrid 4.32,+0.16 4.44+0.18 4.63+0.16 4.45,+0.03 3.13+0.16 <0.01
Prob. 0.32 0.17 0.45 0.05 0.43

Fore leg meat California 5.44+0.33 5.82+0.27 6.62;+0.29 6.63+0.10 8.8Q+0.45 <0.01
Hybrid 4.76:10.31 5.5%-+0.08 5.8850.13 6.29510.30 7.49+0.39 <0.01
Prob. 0.17 0.40 0.05 0.31 0.06

Fore leg bone California 1.6Q+0.09 1.52+0.05 1.7%+0.03 1.68,+0.03 1.33%+0.08 <0.01
Hybrid 1.82,5+0.08 1.5%:+0.03 1.69Qc10.05 1.84,+0.04 1.5%+0.08 <0.01
Prob. 0.11 0.41 0.20 0.01 0.12

Fore part meat California 2.805+0.27 8.64,+0.45 9.19+0.79 9.16+0.23 9.4Q+0.17 <0.01
Hybrid 3.58:+0.15 7.28:+0.29 9.82+0.36 8.71s10.61 8.51510.39 <0.01
Prob. 0.04 0.03 0.49 0.52 0.07

Fore part bone California 1.4@+0.09 1.59+0.13 1.74510.12 1.84+0.06 1.63510.05 0.04
Hybrid 1.52+0.08 1.83+0.05 1.72+0.08 1.7640.05 1.53+0.13 .060
Prob. 0.38 0.12 0.91 0.31 0.57

Full gastrointestinal California 24.Q+1.52 18.9+1.14 16.4.+0.35 15.@c+0.62 14.6+0.44 <0.01

tract Hybrid 26.9+2.14 20.9+0.98 16.3:£0.90 16.4.£1.20 14.¢+0.57 <0.01
Prob. 0.31 0.22 0.80 0.34 0.83

Lung-heart California 1.5+0.07 1.3+0.03 1.2+0.14 1.1+0.08 3(B04 0.05
Hybrid 1.2+0.11 1.3+0.10 1.2+0.10 1.1+0.10 b4(103 0.38
Prob. 0.05 0.68 0.79 0.95 0.01

Liver California 3.410.45 3.05+0.18 2.8,510.08 2.4+0.11 2.4+0.06 0.01
Hybrid 3.2310.11 3.410.12 2.75c*0.07 2.%:10.17 2.5+0.19 <0.01
Prob. 0.66 0.12 0.03 0.20 0.66

Head California 6.0,+0.11 5.9510.17 5.%pct0.13 5.@c+0.30 4,9+0.20 <0.01
Hybrid 7.3,20.26 6.¢3+0.04 5.5c+0.30 5.6c+0.16 5.Q+0.20 <0.01
Prob. <0.01 0.46 0.58 0.10 0.77

Feet California 3.310.11 3.210.19 2.%c+0.07 2.4+0.11 2.2.+0.13 <0.01
Hybrid 3.5,+0.09 3.4510.20 2.5:+0.06 2.8+0.17 2.7+0.16 <0.01
Prob. 0.23 0.46 0.06 0.07 0.03

Skin California 12.9.+0.41 14.%gc10.63 14.3:+0.42 16.4,+0.23 16.Qg+0.32 <0.01
Hybrid 11.%5+0.26 14.3+0.65 14.240.45 15.8,+0.40 15.9+0.54 <0.01
Prob. 0.01 0.98 0.81 0.03 0.91

@ \Means with different superscript letters in the saolumn (within traits) differ significantly (P<@5, Bonferroni test)

.0 Means with different subscript letters within tteer®e row differ significantly (P<0.05, Bonferronites
SE — Standard error

The proportions of skin and lung-heart were higfar the Californian at 9 and 15, and 17 weeks
respectively while the hybrid had greater proposiof liver at 13 weeks, head at 9 weeks and feg¥ a
weeks (Table 1)The differences in the proportions of head and fegy be an indication of the differing
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conformations of the two breeds, with the intensedion for meat production in the Californianuiéisg
in more favourable conformation (Seretral, 2013).

The only significant difference between the breedshe contributions of each portion was the higher
percentage of the fore leg portion of the Califamiat 13 weeks (Table 1). However, the proportiois
meat and bone in each portion differed, with théf@aian having higher proportions of meat in thied

leg at 9 and 11 weeks, in the fore leg at 13 weksin the fore part at 11 weeks. The hybrid hathén
proportions of bone in the hind and fore legs awegks. The total meat yield was also significahtiyher

in the Californian at 11 and 17 weeks and tenddakthigher throughout the growth period. The Catifan
rabbit is well known for producing carcasses withigh meat to bone ratio (Sereehal, 2013), whereas
the relatively unimproved nature of the Dutch redynhave reduced the meat yield of the hybrid. The
hybrid did have significantly more meat in the fquart portion at 9 weeks, which was not expected;
however this difference was reversed by 11 weeldlsvzay have been due to sampling bias.

CONCLUSIONS

An increase in slaughter age was characterised lbeaease in the proportion of organs and an
improvement in muscular development, thus resuitingigher dressing percentages and meat yields. Th
was particularly notable at 13 weeks and suppbgscturrent local industry practice of slaughteriighis
age. The effect of breed was seen in differencésdarproportions of skin, lung-heart, liver, heau deet,
along with portion and total meat yields. Thesdedénces appear to indicate that the Californian is
preferable for meat production due to higher méltlg and less waste. Further research into theiefty

of production and reproduction of these breedsasiired to conclusively determine which is moreahie

for development in South Africa.
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