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ABSTRACT

One hundred and forty four (144) New Zealand White purebred and New Zealand Wh@aliornia crossbred
rabbits at eight weeks old were used to estimatiyweight from body measurements using regressiaityses.
Ten biometric measurements were made on each didivanimal. New Zealand White x California crossbmwere
superior (P<0.05) to the New Zealand White purebfed bodyweight but biometric measurements were not
statistically significant (P>0.05) between the thu@ed types. Phenotypic correlations were founbegositive and
significance (P<0.01) for both genotypes. The regien analysis was more sensitive in New ZealanieWwh
Callifornia crossbred (R=0.85-0.91) compared to New Zealand White purel§éd0.84-0.89). In conclusion, body
weight could be predicted from biometric measurgsénr both genotypes accurately using tape measure
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INTRODUCTION

Biometric measurements are used indirectly fortengpot assessment of body weight in animals tmgstwhere
measuring scales are absent. Estimating the bodyhtvesing body measurements is practical, fagtasjer, and
cheaper in the rural areas where the resourcesnsuéficient for the breeder [1]. Several chartattshow the
estimated weights according to the body measuresvenet established in the countries where animalsing is

developed. The use of measuring scale can be pnakiefor farmers due to lack of technical skikgjuired in its
operation and the ability to immobilize the animdlsring measurement. Therefore, the conditionsafarurate
weighing and measurement are seldom met in the. fidhe use of accurate knowledge of anatomy in tadng

weight is more flexible and easy-to-attain for mofsthe farmers. For these reasons, this papes détil estimation
of body weight from body measurements using sirsfaéstical procedures.

MATERIALSAND METHODS

Study location and experimental animals

The experiment made use of 14deight weeks old rabbits which consisted of 74 Nmaland White purebred and
70 New Zealand White x California crossbred in rahimit of National Animal Production Research Ihge
(NAPRI), Shika. The animals were intensively marmhgeder air conditioned building to minimise hetess.
They were fed a pelletized diet in the mornings grekn grasses such as guinea graasiCum maximujnwere
given in the evenings.

Body parts measured
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Body weight was taken by digital weighing scale {tiée Toledo, Top Pan Sensitive Balance, J. Liamyg Ltd.
U.K.). The measurements were taken while the asimare held in a standing position. Ten (10) bisindtaits
were determined using a tape measure on each aniimalanatomical reference points were in accorlavith
standard zoometrical procedures [2]-[3]. The bodynponents measured wereBody length (BL): diagonal
distance from the points of shoulder to pointsipfdr first thoracic vertebrae to base of tail @hip bone. This is
also described as the distance between the masakpalpable spinosus process of the thoraciebeae and either
sciatic tubers or distance between the tops op#ieic bone; Ear length (EL): measured from the lesse to the
zygomatic arch of the earail length (TL): measured from the base of thé tmithe tip (Coccygeal vertebrae);
Heart girth (HG): This refers to the body circuneiece and was measured just behind the fore-ldgad to
shoulder (HS): Is the distance from nose to thentpof the shoulderShoulder to tail-drop (STT): This is the
distance from the point of the shoulder to the lppme (otherwise called Coccygeal vertebraight at withers:
This was taken using a graduated measuring sfibigh circumference: This refers to the circumfeef the
thigh; Length of front and back leg (LFL and LBL): Thisttse length of front and back legs. All biometniaits
were measured in centimetre.

Statistical analysis

All data obtained were subjected to general limaadel procedures to estimate for variation in brigges. Proc
corr and Proc reg procedures of SAS [9.2] were disethe prediction analysis. Coefficient of detémation (R)
was used as a baseline for determining the accafgasediction model.

Experimental model
Yik =H + B + gy

Yk = Observation on Klitter from in i, breed

K = Overall population mean

B, -effect of i, breed types (i= NZW purebred and NZW XCAL crosshrabbits)
gjx = random error

Regr ession model

Y = at+bX for single variable and
Y = a+b1X1+b2X2+ b3X3+ b4X4+ b5X5+ b6X6+ b7X7+ ngg+ ng9+ bloxlo (Multlple VariableS).

Where Y=dependent variable; a= intercept; b=regwassoefficient and the X'S are the independenialdes or
body measurements. The type of procedure used wstepavise regression where variables that are aatur
redundant were deleted from the model.

RESULTS

Least Square Means (£ S.E) of body weight and binm&aits are presented in Table 1. Average bagyght
differs significantly (P < 0.05) by breed type. Botieasurements was not significantly (P > 0.05céd by breed
type. NZW Purebred rabbits however had higher &iwetraits such as EL, NTS, STT, BL, BW, TC and TL
compared to NZWXCAL crossbred rabbits. CrossbredMYXZCAL rabbits showed higher values in traits sush a
HW, LFL, LBL and HG compared to the purebred NZ\Whits.

Table 2 shows the correlation between body weigtd &iometric traits. Phenotypic correlations betwee
bodyweight and biometric traits were highly asstetlaand positive for Hyla purebred and crossbrédita. The
highest correlation was recorded between STT — BW{.96) while the lowest correlation was obserbetiveen
LFL — BW (r = 0.60) in purebred rabbits. In the gsbred, the highest correlation was obtained betngdd — BW

(r = 0.94) while the lowest correlation was recartetween LFL — BW (r = 0.62).

The Stepwise regression of bodyweight predictednfimody measurements in NZW purebred and NZWXCAL
crossbred rabbits are shown in Table 3. The caefiicof determination (8 was higher in the NZWXCAL
crossbred (0.84-0.89) compared to NZW purebred5¢0.81) rabbits. Combined traits showed higher esgjon
estimates for both genotypes compared to whengéesirait was used as a sole predictor.
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Table 1: Least Squares M eans + SEM of Body weight and Biometric traits

Least SquaresMeans+SEM of Body weight and Biometric

traits
TRAITS NZW PUREBRED NZWXCAL CROSSBRED
BW 1290.72+14.22 1300.52+22.21
EL 10.09+0.06 10.07+0.09
NTS 10.99+0.08 10.81+0.11
STT 27.83+0.17 27.71+0.27
BL 25.36+0.18 25.31+0.28
TC 7.47+0.06 7.47+0.10
HW 8.96+0.06 8.99+0.09
LFL 11.63+0.10 11.83+0.16
LBL 17.69+0.20 17.84+0.31
HG 23.69+0.18 23.98+0.28
TL 7.11+0.06 7.10+0.09

#9\leans within the same column having the same sujigtrare not significantly(P>0.05) different
SE- Standard Error. EL — ear length, NTS- Nosehtwuider, STT-Shoulder to tail drop, BL- Body lengt@-Thigh circumference, HW- Height
at wither, LFL and LBL-Lenght of front and back,lét5-Height girth and TL- Tail length. BW-Bodywetigh

Table 2: Phenotypic Correlations of Body weight and Biometric traits of NZW purebred and NZWXCAL
Crossbred Rabbits

Traits BW HW BL HG TL TC LFL LBL STT EL NTS

BW 080 090 086 077 074 062 069 091 0.84870.
HW 0.86 080 068 066 065 060 061 0.78 0.76730.
BL 0.89 0.86 087 084 081 072 071 096 0.89860.
HG 0.88 0.76 0.85 0.76 0.71 0.62 0.64 0.89 0.80810.
TL 079 076 0.85 0.82 0.79 069 074 085 0.87780.
TC 0.77 0.76 0.86 0.79 0.87 0.68 0.69 0.79 0.83780.
LFL 063 067 0.72 062 0.72 0.71 0.67 0.69 0.78680

LBL 071 070 0.73 066 0.73 068 0.71 0.70 0.77.690

STT 092 084 094 089 088 085 0.69 0.73 0.87850
EL 084 083 089 082 088 088 079 079 0.89 86 0.

NTS 087 079 086 083 081 0.79 066 0.71 0.86870.
BW-Body weight, EL-Ear length, HG- Heart girth, ¥[Tail length, STT- Shoulder to tail drop, LFL-L&mgf front leg, LBL- Length of back
leg, TC- Thigh circumference, BL- Body length, H¥¥igth at wither, NTS- Nose to shoulder, LBMs- aimgody measurement. Upper matrix=
Hyla purebred, Lower matrix= Hyla crossbred, Siggaht at P < 0.01 for all correlation coefficients.

Table 3: Stepwiseregression of bodyweight predicted from body measurementsin NZW purebred and
NZWXCAL crossbred rabbits

Stepwiseregression of bodyweight predicted from body measurementsin NZW pur ebred and NZWXCAL crossbred rabbits
NZW Purebred

Originalbody measurements as
explanatory variables

STT BW=-789.63+63.32STT 0.84
STT and NTS BW=-1086.24+44.56STT+74.48NTS 0.86
STT, NTS and HW BW=-1086.79+37.37STT+63.71NTS+36\0 0.88
STT, NTS, HW and HG BW=1186.43+27.04STT+55.14NTS6GBW+19.41HG 0.88
STT, NTS, HW, HG and LFL BW=-1122.81+29.50STT+9NI&+40.06HW+18.97HG-19.63LFL 0.89

NZWXCAL Crossbred
Originalbody measurements as
explanatory variables

STT BW=-887.75+67.21STT 0.85
STT and NTS BW=-1177.49+48.36STT+74.48NTS 0.86
STT, NTS and HW BW=-1172.04+38.57STT+59.10NTS+4B\86 0.88
STT, NTS, HW and TL BW=-1231.29+48.84STT+68.25NTS:B4AHW+47.77TL 0.90
STT, NTS, HW, TL and HG BW=-1333.49+37.96STT+53.88N51.75HW+52.16TL+24.05HG 0.91
STT, NTS, HW, HG and LFL BW=-1300.26+39.40STT+5NT5+54.14HW+38.67TL+24.87THG-32.77TC 0.91

BW-Body weight, HG- Heart girth, TL — Tail leng8T T- Shoulder to tail drop, LBL- Length of badk I8L- Body length, HW- Heigth at
wither, NTS- Nose to shoulder.

DISCUSSION

Higher values obtained for NZWxCAL crossbred rablidr some biometric traits (bodyweight, heightwéther,

height girth, length of front and back leg) comphre NZW purebred rabbits have been reported bgre¢authors
[4]-[5] in the literature. This could be due to dettic effects or crossbred advantage which waesiiiated in this
study. Non significant of breed types contrast vatime reports in the literature [6]-[7]. Phenotyparrelation
between bodyweight and biometric traits were higidgociated and positive for Hyla purebred rabkitls a range
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of 0.62 - 0.91 and crossbred Hyla rabbits withrageaof 0.63 — 0.94. The present estimates were amhfe with
the range of values recorded for rabbits in earisearch [4]. The positive correlations between &W biometric
traits obtained in the present study indicate #@matincrease in any one body measurement wouldtraswd
corresponding increase in the body weight. Thengtn@lationship existing between BW and body measents
suggests that either or a combination of these &idontraits could be used to estimate body weiighabbits fairly
well at instances where measuring scales are raitable. The association may also be useful astetecriterion
since positive correlations of traits suggest ttheg traits may be under the same genetic influentesing
established this fact, what is now required is ldbbated table which will indicate the various laremeasurements
and body weights they represent. When this is dtreerural farmers will overcome their presentidifities of
knowing the weights of rabbits they are rearinghay want to sale in a situation where measuriraescare not
available. The range of values reported in thigfor both studies were higher than the valuesiobtl by several
authors [8], [4], in tropical countries.

CONCLUSION

According to the results of this study, it could bencluded that body weight could be estimated fiomdy
measurements using a simple prediction techniques.
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