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ANALYSIS OF CONFORMATION TRAITS OF NEW
ZEALAND WHITE RABBITS ON A BREEDING FARM
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Abstract. The aim of the study was to analyze the conformation traits of rabbits
in relation to the year of evaluation and sex of the animals. The analyzes involved
a rabbit production farm located in south-eastern Poland. The farm is specialized in
the following breeds: New Zealand White, Blanc de Termonde, Alaska, Californian
White, Giant Chinchilla, and Popielno White. The study covered 858 New Zealand
White rabbits (741 does and 117 bucks). The ANOVA results indicated statistically
significant effect of sex on the quality of the coat, body frame and breed type. The
year of evaluation statistically significantly influenced the body size, weight, hair coat
quality, specific breed traits, body frame, breed type, and the total score attained by the
rabbits. The interaction sex X year of evaluation significantly influenced body weight
only, whereas no significant effect can be found if we look at the remaining traits.
The variation of the traits, as measured with the coefficient of variability, ranged from
1.05 to 9.19%. The correlations were quite varied, ranging from —0.7715 (between the
breed type and the year of evaluation) up to 0.6017 (between the body frame and the
total score). The analyzed animals were characterized by very good body type and
conformation parameters, which is demonstrated by a high score achieved for each
trait.

Key words: breeding farm, conformation traits, phenotypic correlations, rabbits,
statistical analysis, variability

INTRODUCTION

Domestic rabbit originates from the wild Mediterranean rabbit, whose dome-
stication occurred probably between the years 150 and 100 BC. The domesti-
cation resulted in a number of changes observable in both the anatomy and the
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appearance of the body, color and length of hair, or in the behavior of rabbits.
First crossing attempts, which can be dated back to the Middle Ages, were carried
out in French monasteries. The monks were the first rabbit breeders to artificially
cross individuals, which over time led to the emergence of various breeds and uti-
lity types [Barabasz, Bieniek 2003]. Currently, rabbits are farmed for pelts, angora
wool, and — primarily — for the nutritious and dietetic meat.

The list of top rabbit producing countries includes France, Spain, Italy, China,
Egypt, Brazil, and Argentina [Bielaniski 2004, Bielafiski, Kowalska 2008]. Impor-
tant traits to be taken into account in the production of rabbit meat include the
structure and the size of the body [Yakubu, Ayoade 2009, Egena et al. 2012]. As
a result of the human impact and genetic improvement, the average body weight
of rabbits increased dramatically. Currently, the domestic rabbit ranges between
1 and 9 kg in weight, whereas wild rabbits never reach more than 1.5-2 kg. Body
weight is closely related to its length, in which the domestic rabbit can attain up
to 75 cm, as compared to up to 40 cm attainable by the wild form [NiedZwiadek
1984]. Another trait is the color of the coat; the Agouti type of the wild rabbit has
transformed into a wide range of color types seen in the today’s domestic rabbit.

The aim of the study was to analyze the conformation traits of New Zealand
White rabbits farmed at a breeding facility located in south-eastern Poland.

MATERIAL AND METHODS

Data for the study were obtained from a rabbit breeding farm located in south-
eastern Poland. The farm specializes in various breeds of rabbits, mostly New
Zealand White and Blanc de Termonde. To a lesser extent, other breeds, such as
Alaska, Californian White, Chinchilla Giant, and Popielno White, are managed
on the farm, too. Animals are kept in a cage system and fed pelleted feed in ac-
cordance with the relevant rabbit nutrition standards [Barabasz et al. 1994]. The
female-to-male ratio on the farm is 8:1, and 6 litters on average are obtained from
one female per year. The analysis covered a period of ten years (1994 to 2003),
and involved a total of 858 New Zealand White rabbits, including 117 males and
741 females. Evaluation covered animals aged minimum 6 months.

Traits under consideration were: body weight, frame, size, breed type, qu-
ality of fur, and specific breed traits. The specific breed traits include the color of
down hairs, which must be snow-white, eye color (red), and claws (white or flesh-
colored). This trait could score a maximum of 20 points. The same point scale
was used for evaluation of body frame, breed type and quality of fur. For each of
the remaining analyzed traits (size, coat color) the animals could attain a maxi-
mum of 10 points [Wzorzec 2000]. For each of the studied traits, the following
statistical parameters were calculated: arithmetic means, standard deviations, and
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coefficients of variation. Based on the mathematical model, two-way analysis of
variance was performed, which included the year of assessment and the sex of
animals.

RESULTS AND DISCUSSION

The factors that highly significantly affected the body weight of rabbits were:
sex and year of the evaluation. Figure 1 shows the mean body weight in relation
to sex and year of evaluation.

The means shown in Figure 1 reveal that the highest body weight was achieved
by females in the eighth year of the study (4404.62 g), while the lowest — by males
in the fifth year of assessment (3721.88 g).
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Fig. 1. Mean body weight of rabbits in grams in relation to sex and the year of
evaluation

Rys. 1. Srednia masa ciata krolikow wyrazona w gramach w zaleznos$ci od plci 1 roku
oceny

Bearing in mind how the level of this trait developed over a number of years,
it can be seen that in the second year of the study there was a significant decrease
in the body weight of females compared to the other years. This could have been
a result of some adverse environmental factors, such as, for example, difficult
personnel situation at the farm and poor nutrition. For males, these means initially
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decreased from the first to the fifth year of the study, both inclusive, then rose and
declined alternately (Fig. 1).

The body weight is strictly related to the body size, which was expressed in
points. Figure 2 presents the arithmetic means of body size of rabbits by gender
and the year evaluation.

Figure 2 shows that the highest scores were achieved by females in the sixth
and eighth year of the study, whereas males attained the highest number of points
(10) at the sixth, seventh, eighth, and tenth year of evaluation.
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Fig. 2. Descriptive statistics of body size score of rabbits in relation to sex and the year
of evaluation

Rys. 2. Charakterystyka statystyczna wielkosci krolikow wyrazonej w punktach,
w zalezno$ci od plci i roku licencji

Research on the influence of sex on the growth rate of rabbits have benn car-
ried out for a long time. Risti¢ [1988] and Staliiski et al. [1989] demonstrated
that the rate of growth of pure-bred animals is dependent on sex. Parigi-Bini et al.
[1992], however, present the opinion that sex is important only in the final stage
of fattening. Bieniek [1997] dealt with a related issue, however, and the author
noticed differences between the sexes and daily gains in the period from 14 to
42 days of age. A similar view was represented by Zajac [2002]. Castellini and
Panella [1988], on the other hand, stated that a difference in body weight are seen
when the rabbits reach full sexual maturity, i.e. at the age of 4-5 months.
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The year of evaluation and sex highly significantly influenced the quality of
fur, which is depicted in Figure 3.

Figure 3 indicates that, for both males and females, fur quality was at the
highest level in the first year of evaluation. Later on the animals were characterized
by a slightly lower quality of hair coat, with the lowest mean values found in males
in the third, seventh and tenth year of the study (Fig. 3).
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Fig. 3. The average quality of fur of rabbits in relation to sex and the year of evaluation

Rys. 3. Srednia jakos¢ okrywy wlosowej krolikow w zaleznosci od plci i roku oceny

Analyzing the breed type of the rabbits, it can be seen (Fig. 4) that the maxi-
mum number of points (20) received both males and females in the second year,
and only males in the third year of the study. The lowest mean was found in males
in the last year evaluation.

The specific traits of breed, i.e. color of down hair, eyes, and claws, like the
breed type, were point-evaluated in the range of 0-20 points.

Figure 5 shows the mean number of points achieved by male and female
New Zealand White rabbits for specific breed traits over the years of evaluation.
Analysis of the results showed that the means remained at a similar level over
nearly the entire period studied, reaching usually 20 points, or slightly fewer only
in a few cases. The lowest score, 19.33 points, was attained by males in the last
year of evaluation.
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Fig. 4. Statistical characteristics of the breed type of rabbits in relation to sex and the
year of evaluation

Rys. 4. Charakterystyka statystyczna typu rasowego krolikow w zaleznosci od roku
oceny i plci zwierzat
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Fig. 5. Statistical characteristics of specific breed traits of rabbits in relation to sex and
the year of evaluation

Rys. 5. Charakterystyka statystyczna specyficznych cech rasowych krolikow
w zalezno$ci od roku oceny i ptci zwierzat
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Another trait significantly affected by sex was the body frame of the rabbits.
It is evaluated in 10-point scale, and the evaluator takes into account the harmony
in the body shape of the animal.

Analyzing the body frame of New Zealand White rabbits, it can be seen that
the value of this trait ranged in the subsequent years of study from 17.98 to 19.43.
The exception is the first year of assessment in which both males and females
attained the lowest means for the frame of the body, respectively 19.43 and 16.6
(Fig. 6).
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Fig. 6. Descriptive statistics of body frame of rabbits in relation to sex and the year of
evaluation

Rys. 6. Charakterystyka statystyczna budowy ciata krolikow w zaleznosci od pici 1 roku
oceny

The results do not differ much from those presented Otulakowski [2011]. The
author assessed the body frame of various breeds of rabbits, including the New
Zealand White, and found that the average value of body frame assessment in
all analyzed breeds was low over the years and never — except for one year —
exceeded 19 points. The author also stated that there were very few rabbits which
ware given the model number of points, and the proportion of rabbits with normal
body frame was satisfactory only in the case of the New Zealand White breed.

By adding up the points achiever for all the evaluated traits, we arrived at ari-
thmetic means of the total score, as shown in Figure 7. Mean values of the general
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evaluation of conformation fluctuated in the range 93.67 to 97.67 points, so were
relatively high. This may prove a good performance and breeding value of the ani-
mals. In addition, it can be stated that this breed is one of the best breeds of rabbits
reared on Polish farms. The results confirm the studies by Otulakowski [2011], in
which the New Zealand White rabbits achieved the highest total conformation
score in the group of medium-size breeds of broiler rabbits.
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Fig. 7. Descriptive statistics of the total score in relation to sex and year of evaluation

Rys. 7. Charakterystyka statystyczna tacznej sumy punktéow krolikow w zaleznosci od
pici 1 roku oceny

The variability of the studied traits, as measured with the coefficient of va-
riation (Table 1), ranged from 1.05 to 9.19%, depending on the trait. The lowest
coefficient of variation was observed for specific breed traits, while the highest for
body weight (in kg).

The total score was characterized by relatively low variability. This may mean
that the animals which were very good in some traits were also slightly inferior in
terms of the others, which resulted in equalization of the total score value.

Table 2 shows the correlations between the phenotypic characteristics of the
examined rabbits. The data reveals that the estimated correlation were quite va-
ried, and ranged from —0.7715 to 0.6017. The lowest correlations were observed
between the type of breed and the year of evaluation, the highest ones — between
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Table 1. Coefficients of variability for the analyzed traits

Tabela 1. Wspotczynniki zmienno$ci analizowanych cech

25

Trait . Body Breed Hair coat Specific breed Body
Size . . - Total score
Cecha . - frame type quality traits weight, kg
Wielkos¢ 2 : Suma
Sex Budowa Typ  Jako$¢ okrywy Specyficzne Masa ciata, X
i . . punktow

Ple¢ ciata rasowy wlosowej cechy rasowe kg
Males 5.68 7.23 479 5.12 1.46 8.67 223
Samce
Females 5.97 7.19 533 4.62 1.05 9.19 1.73
Samice
Total 5.88 728 527 467 1.10 9.18 1.80
Ogodtem

Table 2. Phenotypic correlations between the analyzed traits in the population of

rabbits
Tabela 2. Korelacje fenotypowe pomigdzy analizowanymi cechami w populacji
krolikow
Body Body  Breedtype Hair coat Specific Total score Year of
Trait size frame Typrasowy quality breed traits Suma evaluation
Cecha Wielkos¢  Budowa Jakos¢ Specyficzne punktow  Rok licencji
zwierzat ciala okrywy  cechy rasowe
wlosowej

Bodyweight 45198 +0.1209 *+ 03389 0.0050 -0.0399 %0.1239  **0.2881
Masa ciata
Body size
Wielko$¢ *0.1392 **-0.3167 **-0.1419 -0.0715 **0.1894  **0.3326
zwierzat
Body frame

. —-0.0391 **-0.2082 0.0099 **0.6017 0.0850
Budowa ciata
Breed type *0.1563 ¥0.1413  *%0.4038  **-0.7715
Typ rasowy
Hair coat
quality * sk s,k
Jakodé ok 0.1097 0.3295 0.3705
wlosowej
Specific breed
traits * *
Specyficzne 0.1228 0.2261
cechy rasowe
Total score **-0.3481

Suma punktéow

* — differences significant for P < 0.05; ** — differences significant for P < 0.01.
* —roznice istotne dla P < 0,05; ** — rdznice wysoce istotne dla P <0,01.
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body frame and the total score attained. Both correlations proved highly signifi-
cant.

Correlation is an important measure for the breeder, as it indicates the exi-
stence of a relationship between various traits in the same subject. The correlation
coefficient, ranging from —1 to +1, is a measure of this relationship between tra-
its. As long as the coefficient remains within the range —1 to 0, the correlation is
negative, which means that an improvement in one trait will result in deteriora-
tion of another. If the coefficient ranges from O to +1, the correlation is positive,
indicating an improvement in both traits [Barabasz, Bieniek 2003].

Positive correlations between the analyzed traits and the year of evaluation,
obtained in this study, indicate an increase in the value of a given trait over the
study period, whereas negative correlations indicate a decline in the value of the
trait over the 10-year period of observations.

CONCLUSIONS

1. Rabbits are animals that are bred and evaluated in a different way than in
the case of other fur-bearing animals. One of the main differences is the
100-point model for conformation assessment, which includes the 6 traits.

2. The evaluated rabbits attained a high score for individual traits, which leads
to a conclusion that the animals were characterized by very good parameters
of shape and conformation. The New Zealand White rabbit is one of the
most popular rabbit breeds, farmed also in Poland, and — at the same time —
a breed most suitable for intensive farming.

3. The animals were of good quality both in terms of performance and bre-
eding value. The positive correlations found in this study between the eva-
luated traits (body weight, size in points and body frame) and the year of
evaluation indicate a growth in this trait over the studied period, whereas
negative correlations between the remaining traits (breed type, hair coat qu-
ality, specific breed traits, and total score attained) and the year of evaluation
indicate a slight decline in the value of the traits over the studied decade.
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ANALIZA CECH POKROJU KROLIKOW RASY NOWOZELANDZKI
BIALY W FERMIE HODOWLANE]

Streszczenie. Celem pracy byta analiza cech pokroju krélikéw w zaleznosci od roku
oceny oraz plci zwierzat. Analiza objeto hodowlang ferme¢ krélikéw znajdujaca si¢
w potudniowo-wschodniej Polsce. Ferma ta specjalizuje si¢ w hodowli krélikéw ras:
nowozelandzki bialy, termondzki bialy, alaska, biaty kalifornijski, szynszyl wielki
i biaty popielnianski. Obserwacji poddano 858 zwierzat (741 samic i 117 samcéw)
rasy nowozelandzki biaty. Przeprowadzone analizy wariancji wykazaty statystycz-
nie wysoko istotny wplyw pici na jakos¢ okrywy wlosowej, budowe ciata i typ ra-
sowy. Rok licencji statystycznie wysoko istotnie wpltynatl na wielko$¢ krélikow, masg
ciala, jakos¢ okrywy wlosowej, specyficzne cechy rasowe, budowg ciata, typ rasowy
oraz taczna sume punktéw, jaka uzyskaty kroliki. Interakcja plci z rokiem oceny wy-
soko istotnie wplyneta jedynie na mase ciala, natomiast dla pozostatych analizowa-
nych cech nie stwierdzono statystycznie istotnego wptywu. Zmienno$¢ cech mierzona
wspodtczynnikiem zmiennoSci osiagneta wartosci od 1,05 do 9,19%. Oszacowane ko-
relacje byty dos$¢ zréznicowane, wahaty si¢ w przedziale od —0,7715 (migdzy typem
rasowym a rokiem licencji) do 0,6017 (pomigdzy budowq ciata, a taczng suma punk-
téw). Zwierzeta poddane analizie charakteryzowaly si¢ bardzo dobrymi parametrami
budowy i pokroju, o czym $wiadczy wysoka liczba punktéw uzyskanych podczas
oceny za poszczegolne cechy.

Stowa kluczowe: analiza statystyczna, cechy pokroju, ferma zarodowa, korelacje
fenotypowe, kréliki, zmienno$¢é
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