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1. BACKGROUND AND OBJECTIVES

World rabbit meat production has more than tripdette 1961. China and
Italy dominate the market. For the last 15 yeatsn& has been the leader,
not only in terms of production, but also in théurne of exports. Although
Hungary was ranked T4among major rabbit meat producing countries
(6.496 tons), it played an important role in terofidoreign trade (export).
Domestic rabbit meat consumption was low (1.8-28@))ce around 98% of
the slaughtered rabbits were sold to internationatkets (Juraské, 2014).
The change of political system in Hungary in 198§hly influenced the
production structure. Previously, 90% of purchassubits originated from
small farms, nowadays small scale rabbit productiomost ceased, it gave
only 1-2% of the total purchased quantity in 2013résko, 2014). There are
about 60-65 large rabbit farms, with an averagel®@00 rabbit does
(Juraské, 2013). Generally, the rabbits from then@a Breeding Program
at Kaposvar University (47%) and foreign hybrid8%) are used (Jurasko,
2014). Former are unique breeds. Two of them (Pawidbite and Pannon
Large) have been selected for a long time for cartiaits based on the data
of computer tomography (CT). Intensive systems amidng, feeding and
reproduction are widespread: intensive breeds gbdds, closed systems
with wire-mesh cages, pelleted feeds, and artlfiosemination. There is a
growing interest in colored breeds kept in altau@ahousing systems and
fed by less intensive feeding. Reduction of feediost, which is about 80%
of total cost of fattening period, is of primary portance to rabbit
producers. On the other hand, slaughterhousesnggeested in realizing
higher profit from the products sold. By focusing imdividual aspects to
obtain better results, there is a lack of complaterdisciplinary thinking
along the supply chain of rabbit meat productiamchsas obtaining raw



materials for feed, feed milling and feed produttim addition to the rabbit
farm and the slaughterhouse. This approach would/ahe only if the
whole supply chain was owned by one enterpriseo,Alse concerns of
consumers should be taken into account. Thus tdnjgations mainly focus

on evaluating production and carcass traits. Wetlidnented reports on
economic evaluation for growth and carcass traigntzer, 2009; Mikdt

al., 2010; Verspechdt al., 2011) and on consumer perceptions (Bodnar and
Horvath, 2008; Szakalst al., 2009) are rare.

Objective of the dissertation: Since the doctoral dissertation was realized as
a cooperation of the two Doctoral Schools (Managenmend Business
Administration and Animal Science) of Kaposvar Wnasity, its aim was
broad. The objective was to explore the possiblgradictions within and
between economic and social components of susiaipab
* by evaluating the effect of different genotypesyi$ing and feeding
methods on natural indicators (productive perforoeaand carcass
traits), and
e estimating these aspects’ separate and combineécteffon
profitability at the farm and at the slaughterholesel, and
« by evaluating rabbit meat consumption and the Huaga

consumers’ perceptions in relation to the analyaetbrs.

2. MATERIALS AND METHODS

Animals and housing
All of the experiments were carried out at KaposMaiversity. The three
breeds of Pannon Breeding Program were examinedandPaKa (PKa,

maternal line, selected for litter size), Pannonit&/[PWhite, selected for
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daily weight gain (replaced by 21-day litter weigimice 2010) and carcass
traits measured by CT] and Pannon Large (PLargminal line, selected
for daily weight gain and for volume of muscle andlegs measured by
CT). Besides, Hungarian Giant (Hung) was also etall

Rabbits were weaned at 5 weeks of age and theimegs finished when
the animals were 10, 11 or 12 weeks of &pbbits were housed in a closed
building, generally in wire-mesh cages (3 rabbitgé; 16 rabbits/fi. They
were fedad libitum, and they could drink water freely from nipplerdkers.

The design of the main experiment is showFiigure 1.

Weaned rabbits

« N

Pannon Large (PLarge) x Hungarian Giant (Hung) x
Maternal line (PKa) Maternal line (PKa)
Cage Pen Cage Pen
Pellets P+Hay Pellets P+Hay Pellets P+Hay Pellets P+Hay

Note: P=pellets
Figure 1. Design of the main experiment

CT measurement

Using CT in selection started in 1992. Based on @loscans per rabbit
(junction of the 2-3“ and the #-5™ lumbar vertebrae), the L-value was
measured and expressed in“crim 2004 L-value was replaced by thigh
muscle volume (TMV). TMV was estimated with 11-X&ss taken on hind
legs. Main references concerning the methods USeendé et al. (1992),
Maticset al. (2014).



Economic evaluation

Natural indicators: Body weight and feed intake were measured, tharefro
weight gains and feed conversion ratios were caledl At the end of the
experiment, rabbits were slaughtered. The slaugigteand carcass
dissection procedures followed the recommendatiohsWorld Rabbit
Science Association (WRSA) described by Blasco @uéhayoun (1996).
After 24 h chilling, the carcasses and their pastse weighed. The dressing
out percentage and the ratio of the organs andasarparts to carcass

weight were calculated.

Financial indicators: All figures were calculated in Euro. At the fatavel,
the first cost factor was the price of a weaneditabata for weaned rabbit
price (1.83 €/kg) was gained from Olivia Ltd. Co$fproduction was based
on feeding cost, which may represent 80% of totatipction costs in case
of growing rabbits (Maertens, 2010) and the cognoftality. Since cost of
feed may vary significantly year by year, the casalysis was carried out
based on the average cost of feed (0.275 Euro/kgijbrands Europe
Hungary Ltd.) and 10% lower and 10% higher pri¢emtthe average price
as well (low, medium=med, high price). Since thaleation was carried
out on two levels, price of rabbit at slaughter waasidered as revenue at
the farm level, but as an expense at the slaughisehlevel. The revenue
from the whole rabbit carcass and from differentcaass parts was
calculated. Data were gained from Olivia Ltoh €/kg: whole carcass (4.3),
loin fillet (12.0), thigh meat (11.0), liver (2.8idney (2.5), fore part (2.6),
head, bone, heart, and lung (0.45). Based on theshum prices, 10%
lower and 10% higher selling prices were also dated on the most

valuable carcass parts (loin fillet and thigh meb&cause the selling price

! Olivia Ltd. is the largest rabbit producing, processing and exporting company in Hungary.
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of these items depends on different market priBesides, profit, cost to
revenue, profit to cost ratios and cost effectigsneere calculated. Profit
was calculated as the difference between the rev@oce at slaughter at
the farm level or revenue from rabbit productshet slaughterhouse level)
and the costs. Cost of slaughtering was not idedtifn the economic
evaluation, due to lack of information in relatitmthe expenses occurring
in the slaughterhouse, besides, these are condiderexed costs regardless
of genotype, housing system and feeding methods,Tthe differences
among the groups are reasonable and show the effddterent genotypes,
housing and feeding methods on profitability, dejyeg on the market

price.

Social aspects

Nationwide consumer research was conducted in 20d4consumer
perceptions, purchasing practices and consumpfiocakdit meat. Among
non-probability sampling techniques, snowball sangpbf data collection
was used. The survey consisted of 21 structuredstipms asking
respondents their opinions and concerns regardeguéncy, healthfulness
and price perception of rabbit meat compared totno¢aother animal
species, purchasing decision, location of conswnptiistribution, causes
of rejection, price perceptions, judgment on niginial benefits, preferred
form of purchase, possible factors increasing condion, marketing
awareness, importance of origin, genotype, houantjfeeding methods as
well as willingness of paying a higher price. Thevey included one open-
ended question asking the respondents to share $#ugjgestions to
stimulate rabbit meat consumption. Background e included gender,
age, education, type of residency, employment statal household income.

The survey was available on-line, in Hungarian.
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Satistical Analysis

All statistical analysis was conducted using theésSHor Windows 10.0

software package. In most experiments only oneofafifreatment) was
analyzed. In all of these cases the productive eaatass traits were
evaluated by one-way ANOVA. When two factors werelgzed (feed

restriction on two genotypes) two-way ANOVA was disén the case of
examination of combined effect of genotype, housggtem and feeding
method, the productive and carcass traits wereuated with the means of
multi-factor ANOVA. Frequency distributions, crosgles were used in the
evaluation of the questionnaire. In addition, meeaculations and

significance analysis (Chprobe) was performed.

3. RESULTS AND DISCUSSION

In the dissertation | focused on the following tspi effect of genotype,

housing and feeding on productive and carcassstraitd their economic
and social aspects. The separate, then the comeéifesds are presented. In
addition to the main experiment, these effects H@an evaluated in some
other experiments carried out at Kaposvar Universit some cases, | was
the leader or a participant of the respective arpents, but in other cases
the data of former studies were used. The chapi#s with the evaluation

of social aspects with special regard to the amalyfactors. Based on the
experiments and the consumer questionnaire, dripoats, as possible
contradictions between the farmers and the sladgbuse, or between the
actual needs of animals and the requirements armce@ns of animal

welfare by animal rights organizations and conssmere summarized.



3.1. EFFECT OF GENOTYPE

3.1.1. Separate effects of genotype (PLarge and Hgin

The aim of the experiment was to examine separately tHectsf of

genotype on productive performance, carcass @aisfinancial indicators.

Materials and methods: PKa does were inseminated with semen of Pannon
Large and Hungarian Giant bucks. The results ofdtessbred growing

rabbits, PLarge x PKa and Hung x PKa (n=336) werapgared.

Economic evaluation

Natural indicators: Weight gain and pellet intake of PLarge x PKa rbb
was higher over the whole fattening period compa@ddung x PKa
rabbits. Dressing out percentage of PLarge x PHKdbites was 1.1-1.3%
better than that of Hung x PKa rabbits. The ratidhe hind part to the

reference carcass was higher in Hung x PKa raltheéis in PLarge x PKa
group.

Financial indicators, at farm level: In the price at slaughter a 0.35 €/rabbit
difference was found in favor of PLarge x PKa r&hbAt low feed price,
Hung x PKa rabbits achieved 82% of the profit ofaRje x PKa rabbits.
Overall, in each profitability indicator, Hung x BKgroup achieved better
results than average only when the feed cost was @n the other hand

PLarge x PKa rabbits outperformed even on the nmedaed price.

Financial indicators, at slaughterhouse level: A profit difference of 0.50,
0.57 and 0.64 €/rabbit was achieved in favor ofrBeax PKa rabbits with

increasing selling price, respectively.

It can be concluded that higher profit can be aacdewith PLarge x PKa

than Hung x PKa rabbits at the farm level, as welht the slaughterhouse



level. Hung x PKa rabbits would be worth rearing the farm and

slaughterhouse if a higher price was paid for them.

3.1.2. Comparison of the breeds of the Pannon Breed Program,

slaughtered at the same age

The aim of the present study was to briefly present thenmesults of the
experiment and carry out an economic evaluationratbit genotypes

differing in growth rate and carcass charactesstic

Materials and methods. PKa, PWhite and PLarge rabbits (selected for
different criteria) were reared under the same itimmd and slaughtered at

11 weeks of age.

Economic evaluation

Natural indicators. At 11 weeks of age, PLarge had the heaviest, viti{la
had the lightest body weights. PKa consumed thst lamount of feed,
while PLarge rabbits had the highest consumptiorelleDressing out
percentage of PWhite was the highest and that af fRK lowest. The ratio
of hind part to reference carcass was larger in iRaVabbits than in PLarge
and PKa rabbits.

Financial indicators, at farm level: Cost of production was similar in PKa
and PWhite rabbits, but it was higher by 0.56 €jraim the PLarge group.
When the same feed price was compared, the smdifesence in profit to
cost ratio (1.87 and 1.32%) was between PLargePd&tadrabbits. However,
the difference was much more remarkable betweendPidaPWhite groups,
between 9.11 and 8.20%, in favor of the PWhite itabdepending on the
feed price.



Financial indicators, at slaughterhouse level: The highest profit was

achieved in PLarge rabbits, followed by PWhite grand PKa rabbits.

The results of the evaluation demonstrated the aoen benefits of CT-
based selection, since PWhite rabbits, which haenlselected using CT
scanning, achieved the best results in all prafitglratios at the farm and

at slaughterhouse levels.

3.1.3. Comparison of the breeds of the Pannon Breeg Program,

slaughtered at similar weights

The aim of the experiment was to compare three genotylzesgistered at

similar weights, and to examine their economic galu

Materials and methods: PKa does were inseminated with semen from PKa,
PWhite or PLarge bucks. Crossbred kits (PKa x FR&hite x PKa, PLarge

x PKa) were reared up till 88, 83 and 79 days, eetbygely, when they
reached similar body weight (2785-2795 g).

Economic evaluation

Natural indicators. The growth rate of PLarge x PKa was the larges, a
that of PKa x PKa was the smallest. Daily feed kataf PLarge x PKa
rabbits was significantly higher than that of PK&Ka and PWhite x PKa
rabbits. The number of feeding days was less irPlterge x PKa and more
in PKa x PKa group, this is why the total feed eonption of PLarge x
PKa rabbits was lower than that of PKa x PKa. Ggrext with higher adult
body weight (PWhite x PKa and PLarge x PKa) hadebalressing out

percentage and higher ratio of hind part. This Wasfirst time when was
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shown that the PLarge, as a large-bodied breedbbtdr results in meat

production than PKa rabbits.

Financial indicators, at farm level: Concerning production cost, the largest
difference was found between PKa x PKa and PLarg& groups in favor
of PLarge x PKa rabbits, due to their shorter fattg period. Profit of PKa
x PKa rabbits was 88.0 and 42.4% than that of tWéhie x PKa and
PLarge x PKa group on a medium feed price, respaygti Results show
that PLarge x PKa rabbits were able to exceed teeage indicators on

each feed price compared to the other groups.

Financial indicators, at slaughter level: A different ranking order occurred
when the calculation was made at the slaughterhéess. Regarding
profitability ratios, the best results were foundtihhe PWhite x PKa group,

even at a medium selling price.

Results show a conflicting interest at farm andiglderhouse level, since
the farmer benefits from PLarge x PKa, while theughterhouse benefits
from PWhite x PKa rabbits.

3.1.4. Effect of divergent selection for the volumef muscle on the hind
legs

Theaim of the study was to analyze the effects of divergelection for CT

measured thigh muscle volume (TMV) on economic eslu

Materials and methods. TMV was measured by CT in PWhite growing
rabbits at 10.5 weeks of age. Rabbits were seletedcrease (PP) or
decrease (MM) their TMV during two generations. BE@mic values of their

offspring were compared.
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Economic evaluation

Natural indicators. Selection had no effect on daily weight gain andyb

weight at the age of 10 weeks. The PP group hadrldeed intake, better
feed conversion ratio and higher ratio of the hpadt and hind leg meat
than MM rabbits. It was shown that CT aided setectcan efficiently

increase TMV, while the feed intake decreased &medl fconversion ratio

improved.

Financial indicators, at farm level: Based on low, medium and high feed
prices, the profit of MM was 0.45, 0.33 and 0.22aBbit, while PP rabbits
achieved profits of 0.47, 0.35 and 0.25 €/rabkpectively.

Financial indicators, at slaughterhouse level: The highest profit (4.34
€/rabbit) was achieved by PP rabbits, while thedsiwalue (2.90 €/rabbit)
was found with the MM group. Consequently, PP rabiviay achieve 50%
higher profit than MM rabbits at the slaughterholesel, depending on the

selling price.

All of the values showed that the selection for ioying muscle on hind
legs by CT had significant economic benefits fothbthe farmer and the

slaughterhouse, but higher profits for the slaudjaese.

3.2. EFFECT OF HOUSING

3.2.1. Separate effects of housing growing rabbiis cages or in pens

Theaim of the experiment was to examine separately tfeetsfof housing
conditions on productive performance, carcassstamt economical values,
to get information about the difference betweenedagnd pen housed

growing rabbits.
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Materials and methods. Crossbred rabbits (PLarge x PKa and Hung x PKa)
were reared in a cage or pen (Cage: 3 rabbits/€age, 14 rabbits/pen), but
the stocking density was the same (16 rabbfis/m

Economic evaluation
Natural indicators: The differences in body weight between Cage amd Pe
rabbits increased to 141 g at 12 week. The difl@enn weight gain were

significant, in favor of Cage rabbits.

Financial indicators, at farm level: The profit from a group of rabbits
housed in cages was average of 0.10 €/rabbit hidpaer in the Pen group.
The lowest cost to revenue and the highest profdost ratios belonged to
the Cage group fed with low price pellets (88.3% &48.19%, respectively).

The difference in cost efficiency was 0.02%.

Financial indicators, at slaughterhouse level: Cage rabbits achieved 6%
higher values than Pen rabbits, so the differemese 0.21, 0.25 and 0.28
€/rabbit, depending on the selling price.

Results showed that housing rabbits in cages hagyraficant financial

impact, its economic benefit for the farmer and #giaughterhouse is
remarkable. The stated values show how much higegs have to be paid
to the farmer and the slaughterhouse to make ithmdile to raise rabbits

in large groups and to buy them for slaughter.

3.2.2. Effect of floor type on growing rabbits

The aim of the experiment was to examine the effect ofedént housing
conditions (floor type: Wire-mesh, Plastic-mesh aBeep-litter) on

productive performance, carcass traits and econvaties.
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Materials and methods. PKa rabbits were housed in pens with basic area of
1.27 nf. The floor type of the pens was different: WiresimePlastic-mesh

or Deep-litter.

Preference test: At the age of 5 weeks the rabbits were placed s péth a
basic area of 3.8 nThe floor of the pens was partly wire-mesh (1/3),
plastic-mesh (1/3) and straw deep-litter (1/3). tesowere studied based on
video recordings.

Economic evaluation

Natural indicators. The Deep-litter groups had the lowest body weggtinh,
consumed the least amount of feed, and had thestofeed conversion
ratio, therefore presented the lowest body weigjlslaaughter. On the other
hand, rabbits reared on Plastic-mesh demonstraedést results. When
considering mortality, rabbits reared on Deep+littad the highest value, at
about half that of Deep-litter. The Plastic-meslugr achieved the best
results in dressing out percentage, ant the highedses were seen in the
Deep-litter groupPreference test: During the whole growing period, rabbits
chose the Plastic-mesh floor (55%), followed by iN&e-mesh (38%),

while the least preferred floor was the Deep-li{ieB%).

Financial indicators, at farm level: Despite the fact that cost of production
was highest in the Plastic-mesh and lowest in thepHlitter groups, which
was mainly caused by the differences of feed catug, to their higher
slaughter weights, the revenue from the Wire-mesiug exceeded the
other groups. Negative profit was achieved only Rigstic-mesh (0.05
€/rabbit) with a high feed price.

Financial indicators, at slaughterhouse level: Interesting changes were
realized when evaluation was carried out at thagsigerhouse level. The
Wire-mesh group had the highest revenue from careas carcass parts,
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followed by the Plastic-mesh group with negligildéferences and the
Deep-litter group with the lowest, resulting in.8% difference between the
highest and the lowest values.

Result show that different rank orders may occuthat farm and at the

slaughterhouse levels.

3.3. EFFECT OF FEEDING

3.3.1. Separate effect of feeding of growing rablsit

The aim of the experiment was to examine separately tfeetsf of feeding
method on productive performance, carcass trailseaonomical values to
get information about the difference if the rabldtsmsume only pellets or

pellets + hay.

Materials and methods. Crossbred rabbits (PLarge x PKa and Hung x PKa)
were reared in cages or pens and fed with onlyetsebr pellets plus hay
(P+Hay). Rabbits were slaughtered at 12 weeks ef Bgllet consumption
was recorded, the hay intake was calculated obdbkis of digestible energy
(DE) content.

Economic evaluation

Natural indicators. The effect of feeding method on body weight was
significant from 9 weeks of age, in favor of thell®egroup. Pellet-fed
rabbits had higher gains compared to the P+Haypgrdte dressing out
percentage was 0.4-0.7 % higher in Pellet group th&+Hay rabbits. The

ratio of hind part to reference carcass was hightre P+Hay group.

Financial indicators, at farm level: Although the production cost was lower
in the P+Hay group than with the Pellet-fed rafhdiue to the 0.14 €/rabbit
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slaughter price difference, the profit of the P+Halgbits was lower with an
average of 0.07 €/rabbit.

Financial indicators, at slaughterhouse level: Based on low, medium and
high selling price, the Pellet-fed group achievddgher profit by 0.24, 0.26

and 0.29 €/rabbit than the P+Hay rabbits, respelgtimeaning an average
3.8% difference. Thus, it is clear that at the saelkng price, higher profit

can be achieved by Pellet-fed than P+Hay rabbits.

As a conclusion, both at the farm and slaughterhidegels, higher profit
can be realized with pellet-fed rabbits, comparedrabbits fed with

pellets+hay.

3.3.2. Feed restriction

Within feed restriction, three experiments were leatd. The main
challenge was to find out which method (how sewvemd how long the
restriction lasted) gives the best results; i.evelo mortality, better feed

conversion rate and nearly full growth compensatibslaughter.

Experiment 1

Materials and methods: Three groups of weaned rabbits were established:
control group:ad libitum (ADLIB) feeding during the whole fattening
period; RESTR60 group: 60%, 75%, 90% and 100% o fked
consumption of ADLIB in the second, third and fduweek, respectively
andad libitum afterwards; RESTR70 group: 70%, 80%, 90% and 100%
the first, second, third and fourth week aaidibitumtill slaughtering.
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Economic evaluation

Natural indicators. The daily feed intake of restricted rabbits was
significantly lower between 5 and 8 weeks of agel laigher between 9 and
11 weeks of age than that of the ADLIB group. Aft@mishing the
restriction at the level of 100%, the feed consuampincreased rapidly and
declined afterwards. Daily weight gain of the RESURand RESTR70
groups was lower than the ADLIB rabbits betweem8 @ weeks of age.
The body weight of RESTR60 and RESTR70 rabbits wsigsificantly
lower than that of the ADLIB group until 7 weeks afle, but later the
difference decreased. The feed conversion ratiobe#ter in the first week
in the ADLIB group, while between 7 and 10 weeksgé it was better in
the RESTR60 and RESTR70 groups.

Financial indicators, at farm level: Despite the fact that — due to their
higher slaughter weight — the highest revenue gbbit was found in the

ADLIB group, RESTR70 rabbits achieved the best esland rates for the
profitability indicators, followed by the RESTR6AGAADLIB groups.

Financial indicators, at slaughterhouse level: The best profitability ratio
results were found in RESTR70 group, followed by LAB with slight
differences, and RESTRG60 with the lowest.

In conclusion, feed restriction to 70% was the nibmsieficial at both farm

and slaughterhouse level.

Experiment 2

Materials and methods: Half of the rabbits were fedd libitum (ADLIB)
while the other half had time restriction for feegli(RESTR). In the latter
group, rabbits were allowed to consume pellets9od0, 12 or 14 hours
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between 4-5, 6-7, 7-8 or 8-9 weeks of age, respayti after which they
were fedad libitum.

Economic evaluation

Natural indicators. The feed intake was lower in the RESTR group at th
ages of 4-7 weeks. Weight gain of RESTR rabbits wa®r at the ages of
4-6 weeks, while between 7-9 weeks it was highenpared to ADLIB
group. This shows a compensatory growth. Feed ceiove ratio of the
RESTR group was better compared to ADLIB rabbitgedding out
percentage and the ratios of hind part, hind legs the loin fillet to the
body weight were higher in ADLIB rabbits.

Financial indicators, at farm level: The more the weight gain, the higher the
slaughter weight, thus 4.29 €/rabbit revenue (paicslaughter) was found
in the ADLIB group compared to the 4.20 €/rabbittie RESTR rabbits.
Based on these values, slightly higher profit watected in favor of the
RESTR group.

Financial indicators, at slaughterhouse level: The rank order changed when
the evaluation was made at the slaughterhouse. l&nehverage difference
in profit of 5.9% was realized in favor of ADLIB bhits, while the
profitability indicators (cost to revenue, profa tost and cost efficiency)
showed 0.96, 3.61 and 0.04% better results in ADtdBbits at medium

selling price.

Basically, there is a reverse value at the farmthadlaughterhouse levels.

Experiment 3

Materials and methods. At 4 weeks of age two groups were formed in both

genotypes (PKa and PLarge). In the first grouprdibits received pellets
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ad libitum (ADLIB group). In the other group, rabbits werdoaled to
consume pellets 9, 10 and 12 hours per day betd€erb-6, and 6-7 weeks
of age, respectively (RESTR group). After finishithg restriction (from 7

to 10 weeks of age) rabbits were allowed to conspetietsad libitum,

Economic evaluation

Natural indicators: During the whole growing period PLarge rabbits
consumed more pellets and their weight gain wakdrnighan that of the
PKa. The differences were smaller during restrctiéfter finishing the
restriction, the differences between the two gepesy were higher.
Comparing the feed conversion rate, significantigttdr values were
achieved in PLarge than in PKa rabbits. Dressingoetcentages of PLarge
rabbits was higher by 1.2% than that of PKa rabfite ratio of hind part
to reference carcass was larger in PLarge ralants that of mid parts were
larger in PKa rabbits. Our results showed thatetffiect of restriction was
independent of the genotypes.

Financial indicators, at farm level: Within the genotypes, feed restriction
was advantageous for PLarge, while ineffectiveHta rabbits. Regarding
all profitability indicators, only PLarge rabbitand especially within the
RESTR group, were able to exceed the average rafosong the
profitability indicators, profit to cost ratio resed in the highest difference
between the genotypes: PLarge rabbits achieved=4dl@igher rate with
medium feed prices than PKa group. It can be calecluhat the genotype
greatly affected the profitability.

Financial indicators, at slaughterhouse level: In contrast to farm level,

PLarge rabbits fedd libitum were superior to the restricted group.

19



3.4. Combined effect of genotype, housing and feadi

The aim of the experiment was to examine the combinedtsffef genotype
(PLarge or Hung), housing system (cage or penjestihng method (pellets only
or pellets plus hay) on productive performancesasa traits and economic value
on growing rabbits.

Materials and methods. Half of the crossbred rabbits PLarge x PKa (L) Endg

x PKa (H) were housed in cages (C; 3 rabbits/céige)pther half in pens (P; 14
rabbits/pen). Two other subgroups were formed; itbthat received only

commercial pellets (P), or commercial pellets seqmeinted with grass hay
(P+Hay /h/),ad libitum. Evaluation of the combined effects included 8 gsoup
LCP, LCh, LPP, LPh, HCP, HCh, HPP, HCh (the fiettek represents the
genotype, the second shows the housing methodhitdesignifies the feeding

method).

Economic evaluation

Natural indicators. In PLarge x PKa rabbits, the body weight and wieggtin
decreased from group of Cage-Pellet to Pen-P+Hak: £ LCh > LPP > LPh. A
similar tendency can be seen from group of HCPR® Irhbbits. In Hung x PKa
rabbits only the pellet consumption of HCP rabbitfered from the other three
groups. In PLarge x PKa rabbits a slightly decrept@ndency (from LCP to LPh)

can be seen in dressing out percentage.

Financial indicators, at farmlevd: Comparing all groups, the HPP rabbits had the
lowest production cost, followed by the HCh and igRjups. The highest price at
slaughter (4.94 €/rabbit) — as revenue — was fouh@P rabbits, while the lowest
value was in HPh rabbits (4.32 €/rabbit). A simirdency was found regarding
profit and all the profitability ratios. Only LCRCh, LPh, and HPP rabbits at the
on med feed cost exceeded the average values thighanofitability indicators.
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Financial indicators, at slaughterhouse level: Despite the fact that LCP
rabbits represented the highest cost for the stadgbuse, the revenue from
their carcasses and carcass parts reimbursed peases. When profit and
the profitability ratios were all considered, ohl@€P, LCh and LPP groups
exceeded the average at a medium selling priceceSimere was a 20%
difference between the lowest and the highest tstotherefore 20%

additional HCh rabbits need to be slaughtered aeoto break even the
profit of LCP rabbits. When the profit to cost matf the LCP group (med
selling price) was equal to 100%, the other contimna were lower by

0.99-8.36%. Therefore, 0.13-0.93 €/rabbit highdlinge price should be

received by the slaughterhouse to obtain the sa®@ts as for the LCP

group.

3.5. SOCIAL ASPECTS

According to the findings of the questionnaire,534.0f respondents said
they have never tried eating rabbit meat. Comptyeather animal species,
rabbit meat claimed the second place regardinghfahldess, while its price
was considered slightly more expensive than theageemeat price. For
those respondents who purchased rabbit meat, theanyr source were
breeders. Most of the respondents consumed ralgait at home. The main
concern of those who rejected rabbit meat was t@ggethe animal.
Consumer perception of rabbit meat price in retatio the income of the
household was measured on a 1-5 scale, and resulteg¢an of 3.94.
Among those who reported opinions, respondents Ignaigreed on high
protein content of rabbit meat, followed by lowat &nd cholesterol content
than chicken, turkey, beef or pork and its Omegat3ents being beneficial

for health status. The preferred form of purchass thigh and loin fillet.
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Most of the respondents stated that they wouldesms the amount of meat
they consume if it would be available at more ptadhus easier to access
(45.6%), followed by cheaper price (35.6%) and dydthown nutritional
and health benefits (28.6%). Regarding marketintivides, 95.4% of
respondents have never seen or heard of any prograatvertisement
promoting rabbit meat. Out of three breeds, thedduian Giant was known
by 51.7%, followed by Hungarian intensive breedthwi4.5%. The least
known were the foreign hybrids (19.7). Origin, game, housing system
and feeding method was individually ranked on a dcéle based on their
importance. Feeding method was mostly consideredoitant (4.48),
followed by housing system (4.23), origin (3.72)dagenotype (3.14).
Among all aspects, respondents appreciated orgimiost; they agreed to
pay the highest price rise for the Hungarian Gid&.0%), followed by
pellets+hay feeding (16.8%), the Hungarian intemdiveed (15.7%), deep-
litter (15.6%) and cage housing (10.2%). The onbereended question
asked respondents to propose suggestions for stimyl rabbit meat
consumption. Respondents mentioned more advertigemand more
effective marketing activities, and raising the esveess of the positive
characteristics (healthfulness, nutritional besgfibf rabbit meat. Some
suggested lower price. Regarding communication stodielevision,
newspapers and free targeted press (at pharmatiedical stations),
billboards (even at butchers), online social nekivay service (e.g.
Facebook) were mentioned. Some other suggestiookided more
availability at restaurants and canteens. Anotbdea iwas supporting the
breeders. To avoid identifying rabbit meat with tBaster Bunny, and
feeling regret for the animal, advertisements sthawdt show live animals,
also processed products may attract more attent8ome suggested

reviewing of the activities of animal welfare orgaations.
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3.6. CRITICAL POINTS

Conflicts of interest arose along the rabbit meatpction chain within the
analyzed production combinations and in some emmaris, researches

which are as follows:

Concerning genotype

Rearing and processing of PLarge x PKa (at farral)ex¢ PWhite x PKa (at
slaughterhouse level) genotypes. Results showedféiating interest at the
farm and at slaughterhouse levels, since the fobaaefits from PLarge x
PKa, while the latter benefits from PWhite x PKhbis. The contradiction

may be resolved by a mutually agreed price forghger rabbits.

Concerning housing

Rearing on wire-mesh (at farm leve} plastic-mesh (at the slaughterhouse
level) had different rank orders along the produtithain, since wire-mesh
was the most beneficial at farm level, followedd®ep-litter, while housing
on wire-mesh resulted the highest farm revenue, rabbits reared on
plastic-mesh had the best profitability ratioshet slaughterhouse.

The housing condition caused contradictions noy drdtween producers
and processors but with consumers and the rabBibsisumers prefer
rabbits reared on deep litter but the rabbits préfe plastic mesh. Despite
the fact that consumers were willing to pay a highece for rabbit meat
reared on deep-litter, the animals preferred stpgin the deep-litter floor
least in favor of plastic-mesh and wire-mesh, respely. Besides, rearing
rabbits on deep-litter resulted in worse producpeeformance and carcass
traits due to litter-consumption. Based on theselte it should be easy to

find the optimal floor type for the animals, howewe question may arise
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whether rearing rabbits on a floor-type which iscontradiction to their

preference and causes higher mortality is not agammal welfare?

Concerning feeding

There is a reverse interest at the farm and agbktathouse levels, since the
former gained more profit when using a restrictiorieeding time feeding,
while the latter had higher values in the caseetling meat ofad libitum
fed rabbits. To resolve the contradiction, addiailoexperiments are needed
to determine which feeding method causes lower atityrtand therefore

assists achieving better animal welfare conditions.

Concerning social aspects

Potential influences exist on enhancing consumptesus respondents’

concerns about rejecting rabbit meat. While respotgistated that the most
important factors for increasing rabbit meat congtiom included more

availability and easier access, lower price, béttmwn nutritional and

health benefits, and familiarity with the methods preparation, these
factors received low results when the reasons djacting of rabbit meat

consumption were asked. Rabbit meat was considégredsecond most
healthful meat on the list, while the nutritionaldahealth benefits were also
highly regarded. Still, 34.5% of the respondentsehaever eaten rabbit
meat. Since some of the suggestions were not éeiith the reasons for
rejecting rabbit meat, one may wonder whether cimanghese factors

would stimulate rabbit meat consumption in Hungary.

24



4. CONCLUSIONS AND RECOMMENDATION

It should be noted that only growing rabbits, timmduction and carcass traits
were examined; hence these served as basis focidgdconclusions and
recommendations. Experiment results demonstrasdatternative production
and animal welfare methods were more costly andteatty have to be paid
by the customer. In addition to proving the effestiess of CT-based selection,
it was a novelty to establish that — contrary te general trend of hybrid
terminal lines — not only Pannon White, but Panbarge rabbits were proved
to be mature enough when slaughtered at similaghizeEconomic evaluations
have shown that CT-based selection results in rmadditional profit at the
farm level (due to the better feed conversion), én@v the benefit at the
slaughterhouse level was significant. The resulth@® possible crossing with
the traditional breed, the Hungarian giant, fordoi@ng e.g. labelled products
were published for the first time. Economic evatrat stated the values have
to be paid to the farmer and the slaughterhouseate it worthwhile to raise
Hungarian Giant rabbits and to buy them for slagight

Simultaneous comparison of wire-mesh, plastic-na@ghdeep litter floors was
evaluated for the first time in this experimentislivell-known by researchers
but not the public that the production and cardests of rabbits reared on
deep-litter are lower. This is partly due to thesiamption of litter containing
faces, causing an increase in mortality as welh@lgh it was not in the scope
of this dissertation, it is worth mentioning thaeference tests of rabbits on
different floor types proved that rabbits stayeskléme on deep-litter than in
wire floored pens. Economic evaluations reveales frice difference by
which the usage of any examined alternative housiysfem would be

worthwhile at the farm and slaughterhouse levels.
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Two experiments were carried out to evaluate fggahiathods. In one case there
was an alternative feeding method using hay sumpitation. In the other case
feed restriction after weaning was evaluated. RBefieis hay feeding was not
beneficial from either the farm or the slaughted@opoint of view, since this
method reduced production, slightly decreased ,cbatswould increase labor
inputs and reduced profit at both levels. Despi& hay supplementation is one
of the easiest alternative feeding methods. Agaonomic evaluations provided
information about the exact amounts the pricebieatffdrm and slaughterhouse
levels that be received to make hay feeding a wbitb method. Feed
restriction after weaning played a role only aemsive farms. This is an
important issue, especially in light of the antiltidoan and other medication
restrictions by the European Union. Our healthglstand the generally good
housing conditions challenged these experimenise ghe main role of feed
restriction is reducing mortality, which was alrgdolw in thead libitum group
of our experiments. In particular, the third expennt successfully determined
the level and duration of restriction in time, aftehich rabbits receivingd
libitum feeding achieved almost full compensatory growtiis experiment also
proved that the success of feed restriction waspieadent of genotype.

The main challenge of the dissertation was to sanabusly use (the
combination of) three factors (genotype, housirgiesy and feeding method),
which had not previously been examined. The evaluaf the combined effects
of these factors on productive performance, cartags and economic values
led to a more complex outcome. With the combinabbrihe factors (eight
groups), the changes in production and profitgbffirofit, break-even or loss)
were outlined. The sequence of the eight groupksl dmudepicted by any of the
three factors (genotype, housing system and feediathod). All of these
scenarios allow either the farmer or the slaugbtest to determine the value of

use of alternative combinations in different finahconditions. It should be
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noted that in all three factors, the intensive foesulted the greatest profitability.
The introduction of any other alternative methaald their combination may be
realistic only in the case of receiving a highéefor slaughter rabbits (farmers)
and for meat products (slaughterhouse).

The results of the questionnaire revealed thabretgnts basically found rabbit
meat healthy, however better knowledge of pospiivgsiological effects would
lead to increased consumption. The vast majoritggondents (95%) said that
they had never seen or heard of any program onteitvg promoting rabbit
meat. Children’s catering, gastronomical prograements particularly arranged
on this purpose and direct communication (e.g. ntesting) could play a
significant role in introducing rabbit meat and teeand in bringing the benefits
of rabbit meat into public awareness. Since rabhisually associated with the
Easter Bunny, as a charming animal, and many rdégretonsume it, the
promotion of rabbit meat could be realized in tbhenf of semi-finished or
prepared food, e.g. as an extended menu seledtiestaurants. In order to
increase consumption, rabbit should not be regaadgaremium (priced) food.
Breeders were the primary source of supply; howesgpondents highlighted
the difficulty in access at other places. This eoncould be bridged by butchers
and popular supermarkets, especially due to théhaicthe most desired form of
purchase was carcass parts; i.e. thigh and Itet Respondents’ main concern
was the feeding method for the rabbits, followedhbysing system, while origin
and genotype were considered less important. Rdsptswere willing to pay
the highest price for Hungarian Giants, followed pgllet+hay feeding,
Hungarian intensive breeds and housing on deep-lifiransforming public
awareness may also include the criticism of housysiems suspected to be
“humanitarian”. The experiment-proven conditiors,which — in contrast to
human empathy and preconceptions — rabbits inadsebiviell and are “happy”,

should be presented to the public.
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5. NEW SCIENTIFIC RESULTS

The new scientific results discussed in the diasiert:

1.

It was demonstrated that the CT-based selected typat rabbit

breed (Pannon Large) or its crossbred populatiooywed significant
benefits and superiority in carcass traits andiaofity, both to the
farmer and the slaughterhouse.

Experiments revealed that the profitability of tlested floor types
showed the following rank order at the farmer’'sele\l. wire-mesh,
2. plastic-mesh, 3. deep-litter. At the slaughted®level plastic-
mesh ranked first, the worst being deep-litter.

Economic evaluations quantified the additional pagtrithe farmer
requires for his slaughter rabbits, or the slaugjugse for its meat
for the products to remain profitable (or efficiemthen using the
various alternative systems.

A survey was conducted in Hungary using a new atroto

monitor consumer perceptions concerning rabbit megarding

types of meat and management systems includingirgpusnd

feeding methods used in the production system.

The experimental and the survey results demondttats nature of
contradictions between the needs of the rabbitsladequirements
and perceptions of animal welfare and animal rigitganizations

and a large proportion of consumers or potentinsamers.
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