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ABSTRACT

Rabbit production plays important role in incregsamimal protein supply in Nigeria. Rabbit prodomti
provides a cheap, affordable and healthy souraeeatt. The growth of animals involves an increase in
body weight, which can change the conformation axfous parts of the body. Live weight and linear
measurements are indicators of growth rate in tsfanid other farm animal$his study, therefore, was
conducted to evaluate the morphometric charadtsrisf New Zealand rabbits breed raised in the semi
arid region of Nigeria and also to investigate therphometric variables that contribute to the body
conformation the breed using Principal Componerdlysis (PCA). Data were obtained from 80 New
zealand rabbits (40 bucks and 40 does) raisedvestack Teaching and Research Farm, Department of
Animal Science, Federal University Dutsinma. Daggientaken on body weight (BWT), body length (BL),
ear length (EL), tail length (TL), heart girth (H@nhd abdominal circumference (AC) on individual
animals. Data collected were subjected to multaristatistical analysis using SPSS 20.0 statistica
package procedures. The results of the descrigti@tistics showed that the mean BWT, BL, EL, TL, HG
and AC were 0.91kg, 27.34cm, 10.24cm, 8.35cm, t&n58nd 21.30cm respectively. Sex showed
significant (P<0.05) effect on all the variablesueined, with higher values recorded for female itabb
(2.01 kg, 28.53 cm, 10.53 cm, 8.70 cm, 20.30 cm 2h@8 cm for BWT, BL, EL, TL, HG and AC
respectively) while males had lower values (0.802615 cm, 9.96 cm, 7.99 cm, 18.80 cm and 20.33 cm
for BWT, BL, EL, TL, HG and AC respectively). Thisend reveals the manifestation of sexual
dimorphism among the rabbit breeds in favour ofdiemabbits. The phenotypic correlation coefficient
values (f) between the morphometric traits were all high pasitive, ranging from?r= 0.406 (between
EL and BL) to f = 0.909 (between AC and HG). HG being the mostetated with BWT (f = 0.786)
while the lowest correlation was between BWT and(iEE 0.462). Two principal components (PCs) from
the factor analysis of morphometric traits expldiabout 80.42% of the total variance. PC1 accouoted
64.46% while PC2 accounted for 15.97% of the tetaiance. Three variables, representing body
conformation, loaded highest in PC1. PC1 had thledsit contribution (64.46%) to the total variatiansl

it is regarded as body conformation traits.
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INTRODUCTION

Rabbit production plays important role in incregsianimal protein supply in Nigeria. Rabbit
production provides a cheap, affordable and healthyce of meat. Growth in farm animals involves
an increase in body weight, which can change timfocmation of various parts of the body. Live
weight and linear measurements are indicatorsaf/tyr rate in rabbits and other farm animals.

In Nigeria, the commonest breeds include the Nealatel white and Californian amongst others.
These two breeds are amongst the breeds availablendéat production in Nigeria (Aduku and
Olukosi, 1990) due to rapid weight gain (Bombekal, 1975).

Multicollinearity occurs when there is very high intercorrelation®agnpredictor variables (Shahin
and Hassan, 2000). It can occur when the variablése data set are highly correlated to each other
and this can lead to unreliable partial regressioefficients. This can be reduced substantially by
adopting principal component analysis (PCA) muliia procedure.
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There is no information on the use of multivariegehnique to describe the relationship between body
weight and linear measurements in New Zealand tebdised under semi-arid condition in Nigeria.
However, authors have used PCA to describe theiaethip among morphological traits in
composite rabbits reared in southern Nigeria (Amyil Oseni, 2012) and crosses of New Zealand
White x Chinchilla rabbits (Yakubu and Ayoade, 2p09

The objectives of this study therefore, were tol@at@ morphometric traits of New Zealand rabbit
breed reared under semi-arid condition in Nigernd # determine morphometric traits that best
describe body conformation for selection and bmggurposes using principal component analysis.

MATERIALSAND METHODS

The study was conducted at Teaching and Research, Rabbitary Unit, Department of Animal
Science, Federal University Dutsinma, Katsina $Stdigeria. Dutsinma is found within the semi-arid
region of Nigeria. Dutsinma lies between latitu@2¥’ and longitude 29’ (Distancesfrom.com).

A total of eighty (80) 12-weeks old New Zealandhigéb breed (40 does and 40 bucks), comprising of
equal sex, were used for this study. Animals wengskhd in individual cages (measuring 70x60x40cm
and 90 cm high) constructed with wooden materfeéed and clean drinking water were suppaed
libitum to the rabbits. All the necessary medications veetministered appropriately. Data measured
on individual rabbits include body weight (BWT),dylength (BL), ear length (EL), tail length (TL),
heart girth (HG) and abdominal circumference (AC).

Data obtained were subjected to analysis of vaeiarsing statistical package SPSS version 20.0.0.
Pearson’s correlation coefficients among the diffiévariables were estimated.

Principal component analysis was conducted to iyethhose morphological variables that could
sufficiently describe the morphological charactegsof the composite rabbit population studied.

RESULTS

Table 1 shows the descriptive statistics of bodyghteand linear body measurements of does and
bucks rabbits. Results of the present study shdhagdsex significantly (p<0.05) affected body wetigh
and all the morphometric traits. Values for bodyighe and all the morphometric traits were
significantly (p<0.05) higher in does than buckishits.

Table 1: Descriptive statistics of the body weight (kg) dimar body measurements (cm) in New
Zealand rabbits

Parameters Sex n Mean S. D. S.E
BWT Female 40 1.01 0.26 0.04
Male 40 0.89 0.23 0.04
Total 80 0.91 0.26 0.03
BL Female 40 28.53 4.39 0.69
Male 40 26.15 3.12 0.49
Total 80 27.34 3.97 0.44
EL Female 40 10.53 1.06 0.17
Male 40 9.98 1.25 0.20
Total 80 10.24 1.19 0.13
TL Female 40 8.70 1.30 0.21
Male 40 7.98 1.27 0.20
Total 80 8.35 1.32 0.15
HG Female 40 20.30 1.96 0.31
Male 40 18.80 1.98 0.31
Total 80 19.55 2.10 0.24
AC Female 40 22.78 2.05 0.32
Male 40 20.33 2.21 0.35
Total 80 21.30 2.34 0.26

BWT = body weight, BL = body length, EL = ear lengifL. = tail length, HG = heart girth and AC = abdoalin
circumference, SD = Standard deviation, SE = Staheiaor
2Bvieans in the same column followed by different sapepts are significantly different (P<0.05)
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The correlation coefficients values)(between body weight and morphometric traits sspnted in
Table 2. The correlation values obtained were jesind ranged fronf = 0.406 (between EL and
BL) to r* = 0.909 (between AC and HG). Highest valife<(0.786) was recorded between BWT and
HG.

Table 2: Phenotypic correlation among body weight and linezdty measurements of New Zealand
rabbits.

BWT BL EL TL HG
BL 0.623" 1
EL 0.462"" 0.406" 1
TL 0.516" 0.529" 0.651" 1
HG 0.786" 0.514" 0.471 0.501" 1
AC 0.775 0.561" 0.457" 0.522" 0.909"

a,b **. Correlation is significant at the 0.01 ley2}tailed)
BWT = body weight, BL = body length, EL = ear lengfH, = tail length, HG = heart girth and AC = abdoalin
circumference.

Results of the principal componenilable 3: Eigenvalues and contributions in each Principal

analysis showed that 5 principalComponents

components (PQS explained total _Component Eigenvalues Variance (%) Cumulative (%)
variance in the body conformation ! 3.22 64.46 64.46

(Table 3). Joliffe cut off point of 0.80 2 0.80 1597 80.42

! - P OV 3 0.56 11.28 91.70
eigenvalues showed that two PC% 0.33 6.53 98.23
accounted for 80.42% of the total5 0.09 1.77 100.00

variations.
able 4 shows the PCA for New

Table 4: Factor loadings, communalities, eigenvalues an§

proportion of total variation of factors ealand rabbits used in this study. The

communalities ranged from 0.55-0.93.

Component - .S

Parameters 1 P 2 Commundlities  The two principal components
BL 0.58* 0.46 0.55 extracted accounted for 80.42% of the
EL 0.21 0.88* 0.81 total variance in New Zealand rabbits
TL 0.32 0.84* 0.81 assessed. PC1 contributed 64.46%
HG 0.92¢ 0.25 0.91 hile PC2 contributed 15.97% of th
AC 0.93* 0.26 093 while PC2 contribute .97% of the
Eigenvalues 3.22 0.80 total variances. Three variables with
Variances (%) 64.46 15.97 heaviest loadings in PC1 (64.46%) are

BL = body Ie_ngth,_EL = ear length, TL = tail length¢G = heart girth and BL, HG and AC (0.58, 0.92 and 0.93
AC = abdominal circumference. respectively). Two highest loadings

variables in PC2 (15.97%) are 0.88 and 0.84 foaBkdl TL respectively.

DISCUSSION

The mean body weight (0.91 kg) obtained for bottesen this study is lower than value (1880122 g)
obtained by Ajayi and Oseni (2012) for compositabits and the value (2920 g) reported by Yakubu
and Ayoade (2009) in a cross of New Zealand Whitk@hinchilla rabbits.

The discrepancy in these results could be attribtdethe difference in age, location and genotype o
the rabbits used. The present experimental rabbése raised under semi-arid condition. The
observed higher values in all the parameters i @eontrary to the report of Ajayi and Oseni (201
who observed that sex had no significant (P>0.0f8ceon these traits. They however observed
higher values for bucks.

The present study confirms the principle of sexdiatorphism in New Zealand rabbits. High and
positive significant correlations coefficient valbetween BL, HG and AC with BWT were observed
(Table 3). This may provide a more realistic prédicof BWT compared to other morphometric traits
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studied. The Kaiser-Meyer-Olkin (KMO) measure ofmpding adequacy for correlation matrix was
found to be 0.738, which is above the recommenideit 0.50.

Principal component analysis is a data reductionlysis used to reduce variables into few
components. This also helps to provide better wtdeding of the extent of the relationship between
traits by reducing the effects due to multicollinga High communalities values (ranging from 0.55—
0.93) were observed in this present study (Tabld B¢ results obtained in this study are similar to
those obtained by other authors (Egenal., 2014; Museet al., 2018). Two PCs were extracted in
this study. Three traits with heaviest loadingsPi@il are BL, HG and AC. These traits are body
conformation traits. Two traits with the highestdings in PC2 are EL and TL. This is not in
consonance with report of Ajayi and Oseni (2012pwextracted four PCs in composite rabbits and
three PCs by Musat al. (2018) for indigenous chickens. This report confirthat PC1 is essential
body conformation.

CONCLUSIONS

The two principal components (PC) accounted fod3% of the total variances in morphological
traits evaluated for this rabbit breed. The fir& mPcluded BL, HG and AC while the second PC
included EL and TL.
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