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ABSTRACT

Data collected on 1438 male and 1492

female pure bred N’Dama calves calved between
1948 and 1961 at Fashola Stock farm were used
to study the relationship between five N’Dama
cattle linear measurements at pre and post
weaning ages. The measurements were Head to
Shoulder (HDS); Shoulder to tail drop (STD);
Height at withers (HTW); Heart girth (HGT)
and Body length (BLT). All measurements had
positive values which ranged from 0.2 - Y1
except HTW and HDS which had a negative
value (-02) in males at yearling age. There was
a predominance of positive and highly
significant  relationship (P<0.01) between
height measurement (HTW) and circumference
measurement (HGT) which ranged from .04 -
.76 with pre weaning measurements having
higher values (.69 - .76) in both sexes. High
and positive correlation values were also
observed between length measurements (HDS,
_STD and BLT) which therefore shows that only
" one of such measurements is sufficient for
length measurement. Generally measurements
taken at pre weaning had higher correlation
values than those taken at post weaning,
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INTRODUCTION

N'Dama Cattle is one of the trypanotolerant
cattle breeds in Nigeria. Its improvement needs
no emphasis. In order to obtain a better
understanding of the composition and
developmental  patterns of the breed,
information on phenotypic characterisation will
be useful. Monitoring of changes that may
occur in their developmental pattern can aid in
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guiding a breeding programme.

Numerous studies have cxamined various
body dimensions of beef cattle to describe, more
thoroughly biological variation and to interpret
the relationship with measures of performance,
productivity and carcass characteristics (Kidwell,
1955; Tallis et ai, 1959; Brown et al, 1973; 1982
Walker 1973; Hammack 1974; Nwosu et a/ 1985;
Verma and Hussain 1985; Gilbert et al 1993).
Because of the multitude of different body
measurcments  available, several researchers
used multivariate tcchniques to simultaneously
the relationships among  body
measurcments and production traits. A related
procedure, canonical discriminant analysis, has
been used to examine the between class
variation in a system of body measurements as
part of an analysis of feeder calf grades and
muscling scores but none has been specifically
on the relationship that exists between these
lincar measurements. This study therefore aims
at determining the relationship that exists
amongst some NDama  Cattle linear
measurcments taken at pre and post weaning
ages. Such result will determine the most
useful measure that would have a high and
positive relationship with other measurements
that depict the size and shape of the animal
such that selection of such measurement will
mean selection for other measurements that are
highly and positively correlated to such
measurement and hence animals with better
conformation will be produced.

¢xamine

MATERIALS AND METHODS

The data used for this study were collected
from the herd book of Fashola Stock Farm near
Oyo in Oyo Statc. The farm is located on
latitude 7° 54 °N and longitude 3° 43 'E in the
derived savannah ecological zone. The annual
rainfall pattern is controlled by two opposing
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winds, the: North-east trade wind and the
South-West monsoon winds. It has an average
rainfall of 104.5mm with mean temperature and
relative humidity of 2829%C and  67.6%
respectively. The rainy period covers the month
of Apsil through October while the dry period
covers November to March. The number of
rainy days varies considerably within months and
between years. The amouns and distribution of
-ainfall determines the availability of both for
age and water to the animals.

The farm has a grazing land of grass-legume
mixture divided into 107 paddocks which are
rotationally grazed by ammals. The grasses are
Elephant grass (Pennisetum purpureum), Guinca
grass (Panicum maximum), Gianl star  grass
Cynodon  plectostacyunt), (iamba
(Andropogon pubescens) while the legumes are
Calopo (Calopogonium mucunoides) and stylo
(Stylosanthes gracilis ).

grass

The animals were maintained on paddocks
according to sex, age and size.  Unrestricted
grazing was allowed under the supervision of
herdsmen.  Stud bulls, cows due for calving in
less than six weeks and unthrifty animals were
given (.8kg concenirate feed made up of 12%
protein daily in addition to what they could get
from the paddocks. Young calves were allowed
to run around with their dams until weaned (6-8
months). Routine management operations were
carricd oul.

Data Collection and Analysis.

The data collected were from 1438 male and
1492 fcmale pure bred N'Dama calves calved
between 1948 and 1961, The data included five
lincar measurcments. Head to shoulder (HDS);
shoulder to taildrop (STD); height at withers
(HTW); heart girth (HGT) and body length
(BLT) taken at birth and 6 months for
pre-weaning ages, 12, 18, 24 and 30 months of
age for post weaning ages. The deseription of
the measurcements arc as follows:

Head to Shoulder- The distance from the
nose to the point of the shoulder

Shoulder to Taildrop:- The distance from the
point of shoulder to pin bone.
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Height at Wither- Measured on the dorsal
midline at the highest point on the withers.

Heart Girth:- Body circumference immediately
posterior to the. front leg.

Body Length:- The average of left and
right-side measurements of the distance
between the nose and the pin bone.

The data set, were analysed using the
Pearson Correlation Module according to SPSS
(1986) procedure.

RESULTS AND DISCUSSION

Tables 1 and 2 show the mcan and standard
error of means of the five lincar mcasurements
of N°'Dama Cattle at pre-wcaning and post
weaning ages respectively, The mean value for
male and female N’Dama Cattle lincar body
measurements incrcased with age in a similar
manncr from birth to 30 months of age but with
the highest increase occurring during  pre
weaning period. The lcast increase was between
24 and 30 months at post wcaning. Although
such increase in the mcasurements with age is
expected as the animal is developing but the
developmental rate indicates that the highest
development was at pre weaning which was
almost twice that between weaning and ycarling
ages. This suggests that the size of an animal at
maturity will bc  dependent upon  the
developmental rate and the relationship between
various lincar body mecasurements at pre
weaning ages.

The phenotypic corrclation values between
the various body mcasurements of N'Dama
cattle at prc weaning and post wecaning are
presented in tables 3 and 4 respectively. The
values were all positive and ranged from 0.03 to
0.91 except at 12 months in post weaning where
HTW and HDS was negative (-0.02). Over half
of the corrclation valucs at both pre-weaning
and post weaning were more than 0.50.

At pre-weaning ages  the  relationship
betwcen HTW and HGT with  other
measurements were highly significant while at
post weaning they were highly significant with
some mcasurcments. The values obtained for
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such relationship were not as high as those
recorded at pre weaning ages. Al post weaning
ages, HTW and HGT had no significant
relationship with HDS except at 18 months of
age. Although HDS had significant relationship
with other measurements at 18 months it could
be concluded that HDS contributes nothing
towards the frame sizc of an animal since it is
not correlated with HGT which has been
reported to be the principal measurément that is
best used to determine frame size (Spencers and
Eckett, 1988).

The significant relationship between HDS
and BLT found in this study is not unlikely
because BLT measurement includes HDS.
However, the very high relationships (P<0.01)
that exist between, HDS, STD to BLT indicate
that either STD or BLT measurement is
sufficient for length measurements. The
breeder’s choice would then depend on ease of
measurement.

A marked occurrence in the results of this
study is the predominance of highly positive and
significant relationship between measurements
expecially at prec-weaning ages. The very high
relationship between HTW and HGT indicate
that absolute height and frame size were
complementary. Selection [or higher HTW at
pre-weaning will lead to a better frame that is
larger heart girth (HT) as the animals stabilise
at post weaning and hence lead -to better
performance in beef production. This finding
agrees with that of Nwosu er al (1985).

The result of this study indicates that
selection for increased measurement in any of
these linear measurements pre-weaning will
significantly influence others more positively
than post weaning when skeletal measurements
arc already stabilising (more than 60-75%
matured) as reported by ({Orheruata and
Olutogun, 1994). The directional consistency of
the correlation values in this study showed that
increased skeletal stature generally will be
associated with concomittant increase in other
absolute body measurements except HDS at
post weaning ages. The non-significant
relationship that exist between height and length

measurement among N’Dama cattle at 30
months may be becanse at this age both
measurements had reached an advanced stage
of maturity which could therefore result to
retardation in  development of  such
measurements, But the highly significant
relationship between circumference (HGT) and
length measurement (BLT) at this age pre
suppose that the total size of an animal is a
function of length, height and circumference
measurcments which can best be reflected by
HGT measurement, Raymond et al (1982) also
noted such.

The implication of this study is that since
beef animals are supposed to be roburst animals
with good conformation, it is necessary to select
animals that can attain as much height as
possible and at the same time have good frame
size. Therefore selection of animals with high
HTW would have a better frame size at post
weaning age since HGT and BLT are
significantly related (P<0.01) to HTW. These
measurements  also  best  describe  the
conformation of an animal in terms of height,
length and circumference.
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Table 1: MEAN (CM) AND STANDARD ERROR OF FIVE BODY LINEAR MEASUREMENTS
OF N'DAMA CATTLE AT PRE WEANING AGES.

Ages

Measurcments Birth

M (958) F (878) M (167) F (169)
HDS 24777+ 07 244707 45.45+.36 44 57+ 36
STD 44 58+ .17 44.13.+.18 61.39+ 44 60.50+ .41
HTW 60.49+.12 59.50+.12 80.35+.38 7917237
HGT 62.27+.11 61.39x.13 9542+ 61 95.40+ 58
BLT 69.35+.19 68.60x+.19 106.50£.75 104.73+.63
HDS Hcad to Shoulder, STD = Shoulder to Taildrop;

HTW Height at Withers; HGT = Heart girth, and BLT = Body Length.
M Male,
E Female

79’



ORHERUATA AND OLUTOGUN

Table 2: MEAN (cm) AND STANDARD mmmOm OF FIVE wOD< LINEAR Zmbwcwmzmz._.m OF N’'DAMA CATTLE AT
POST WEANING AGES.

:../.

Ages
.zommE,oE»am 12 months ; months . 24 months 30 months
M (115) F (132) M (98) F (132) M (56) F (106) M (56) F (85)

HDS  5332+.44 5143+ 50 59.85+ .36 5829+ 36 64.41% 83 63.02%.42 8.23+.53 88#.3

STD 70.88 % 56 69.12%.52 74.90%.52 74.70% 53 . 8364F.75 82.62%.75 91.61+.82 85.79+ 47

HTW  89.74*.45 87.76 % 44 94.92 %+ 47 93.814.41 100:74 .53 100.69%.61 106.33%.61 105.25+.47
" HGT 11041+ 3 109.10%.67 '119.64 + 86 117.13%.79 1324901.19 12834+ .68 143.18+1.08 135.76 % 58

. ) . ¥ _

BLT 124.24% 76 120.61%.71 13446 83 133.02+.78 147.64+1.24 145.79+ 95 159.854+1.00 15252+ .63

HDS = Head to Shoulder; STD = Shoulder to Taildrop; HTW = Height at Withers;

HGT = Heart girth; and BLT = Body Length.

M = Male, F = Female
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Table 3: RELATIONSHIP BETWEEN FIVE BODY LINEAR MEASUREMENTS OF N'DAMA
CATTLE AT PRE-WEANING AGES.

LINEAR MEASUREMENTS

Linear

Measurements Age HDS STD HTW HGT BLT
HDS Birth 0.3 A8**  26%* 38**
STD 0.2 Se** 51+ 92%*
HTW 24** 54> J6** ST
HGT 26%* 46** £69** S56%*
BLT 37 93** S8 52

HDS 6 months | : 39 Ae¥*  53%* R i
STD 38** 64**  65** B3
HTW AFEE 65** T4** £5**
HGT | AB** S9** a2 JAOF%
8LT 80** 85 66%*  65**

Correlations values above the diagonal at each age represent male N'Dama calves; those below the
diagonal represent female N'Dama calves.

*P<0.05 *P< 0.01.

HDS = Head to shoulder; STD = shoulder to taildrop; HTW = Height at withers; HGT =
Heart girth and BLT = Body length.
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Table 4: PHENOTYPIC CORRELATION VALUES BETWEEN FIVE BODY LINEAR
MEASUREMENTS OF N'DAMA CATTLE AT POST WEANING AGES.

LINEAR MEASUREMENTS

Lincar

Measurcments  Ages HDS STD HTW HGT BLT
HDS 12 months 23FE 0.2%* (.16** J2r
STD 20%* A8** S8 84**
HTW J39** 344 H7** J33**
HGT 47+ 38 BarT . Sire
BLT REAk T4** Anrx LT

HDS 18 months Ba%* 0 32.%* JJo**
STD 40k DB J0¥E K1**
HTW J20* DLk : H2%* 49**
HGT 25 DY A49%* HI**
BLT S1** AY5 ke S2r* A8*¥

HDS 24 months 34 29 28 Lo A
STD 30% A49%* AP BT**
HTW J9¥* 3HE* B A46**
HGT 28ER 45** A0** T el
BLT TJ4** B6** 3g** A49**

HDS 3(} months 05 24 23 Hgr*
STD JZ S5 39** BE**
HTW 20%* 08 S9*#* T
HGT 39%* Se** AQ** A5%*
BLT HT* S 23k H5**

Correlation values above the diagonal at each age represent male N’'Dama Cattle, those below the
diagonal represent female N'Dama Cattle. *P<0.05 ** P<0.01

HDS = Head to shoulder; STD = Shoulder to taildrop; HTw = Height at withers;
HGT = Hcart girth and BLT = Body length.

L
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