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Abstract

(renetic paramelers for Absolute Growth Rate

(AGR), Relative Growth Rate (RGR) and Absolute

Maturing Rate (AMR) at various age interval from birth io maruri & in N'Dama beef cattle ruised in
the humid iropics of Nigeria were estimated Performance data used were accumnulated between
1948 and 1964 ar Fasola catile ranch in Oyo, Nigeria and the number of records analysed ranged
Jrom 44 (o 678, preweaning (B - IV) growth and maturing rates in N'Dama calves were 0, 377 4
0.009 kg/'day (AGR), 0.643 F 0.006 %5/day (RGR) and 0. 120 1 0.003% Asday (AMR) and Suctuare

s

subsequently, Jollowing the onimals
conditions. 41 post weaning (W

stale of development and certain Physiological strexs
0 12), these rates decreased to 0.249 + 0.04%g-day, 0.204 -
0.029%/day and 0075 GOlId % Adday for AGR, ROGR and AMR

respeciively. Fstimates of

heritability at the varions age intervals were considered low in these growth traits with vaines
obtained ranging from 0.03 to 0.24 Jor AGR, 0.03 tv 0.2} Jor RGR and ).02 to 0 42 for AMR, with
high standard errors. The low estimateys though, consistent with literature reports were attributed to
the poor standard of animal management and production environment ar Fasola, It was evident fron:
this study that selection of N'Dama calves based on post weaning (W — 12) growth or maturing rates
would vield substantial genetic progress. [fowever, vnproved qrimal management and production

envivonment on the ranch would not only improve
would also enhance N Dama Lrowth performance

precision of the genetic paramerer estimales bui
generally.

e
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Introduction

The use of trypanotolerani breeds of cattle such
as N'Dama is now rccognized as a mean to help
exploit the tse-tse fly infested but pasture
productive  areas of  Southern Nigeria.
Confidence in this approach has been reinforced
by the knowledge that trypanotolcrant breeds of
cattle is an innate characteristic and as such can
be exploiied genetically (Murray et al, 1982;
Trail et al., 1990).

N’Dama Cattle were first imiported into Nigeria
in 1947 from French Guinca for use in
commercial beef produétion. Consequently.
performance traits associated with reproduction
and growth will generally affect its cconomic

viability. While several mvestigations have been
conducted on the growth rates of N’Dama cattle
under different management and environmental
conditions in Nigerig (Olutogun, 1976, Tizikara,
1988; Zwandor and Akpokodie, 1989 Mgbere,
1995) and the West African sub-regions
(Touchberry, 1967; Rugheuberg, 1980; Fall ¢f
al., 1982). Many of thesc studics evaluated pre-
and post weaning growth rates or growth rates
over a limited age range, with only a few
estimating genetic parameters (Olutogun, 1976;
Tizikara, 1988). Aspects of growth Rates (RGR)
and Absolute Maturing Rates (AMR) from birth
o maturity in N'Dama cattle were rarcly
considered in those studies.
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This may have been due to the fact that Iifetime
weight records required to detcrmine the matore
weight of the animals, used in estimating these
sates arc rarely kept in many cattle herds in
Africa doe to lack of adequatc weighing
tacilities.  In addition, the limited data
accumulated in some herds, that arc amcnable to
statistical analysis, often require tedious and
expensive procedures in order to nulhify many
extrancous systems. (Mgbere, 1995). Though,
the various genetic and environmcntal factors
aflecting AGR, RGR and AMR in N'Daina
cattlc at various age intcrvals under Nigeria
production environment have been determined
and docunentcd in literature (Mgberc, 1995, the
genetic paramcter estimates of these growth
traits remain unknown in the population.

However, in considering sclection programmes
for future brecding and improvecment of this
trypanotolcrant  beef cattle  in Nigeria,
knowledge of the heritability of these growih
and maturing rates and the genetic, phenotypic
and environmental correlations between them at
a given age interval can be helpful in predicting
and understanding the responsc that may be
realized and for evaluating such genetic
programmes. :

The primary objective of this study thercfore
was to dctermine thc heritability estimates,
genetic, phenotypic  and environmental
correlations of absolute growth rates, rclative
growth rates and absolutc maturing rates at
various age intervals from birth 1o maturity in
N'Dama cattlc kept in thc humid tropical
environment in Sonthern Nigeria.

Materials and Methods

Source of Data

The data used for this study were obtained from
purebred N Dama cattle at Fasola Stock Farin in
Oyo, Nigeria. The data covered the period
between 1948 and 1964 the ranch 1s located on
latitude 7° 547 N and Longitude 3° 43”7 E and
lies in the Southern fringes of derived Savannah
zone of Nigeria, at an elevation of 288.6 metcrs
above sea level. The climate of the area is

described as hot and humid with a mean annual
temperature of 29°C and a relative humidity of
65%. The rain fall pattern in the area is bimnodal
with peak rainfall rccorded in Juno and
Scptember. The mean annual rainfall during the
study period ranged from 838mm to 1608mm.
Tse-tse fly challenge on the ranch was described
as low {0 seasonally medium (Mgbere, 1995).

During the 16 year period of data collection, the
management of these cattle varicd considcerably
and were described in detail by Mgbere, (1995).
However, the management period effects on the
animals’ pcrformance were tecently cvaluated
by Orhcruata and Olutogun (1998). Generally,
all the animals were raised cniircly on
cstablished grass-legume pasiurcs with limited
concentrate supplemcniation during the dry
seasuns. Therefore, their growth performances
depend partly on the nutritional gquality and
quantity of pasture available, as determined by
rainfall pattern on the ranch.

Data preparation and analysis

The weight records taken at 3 months interval
from birth to maturity in N’Dama cattle, formed
the data base for cstimaling thc growth and
maturing rates, These weights were initially
adjusted to a constant age using the standard test
procedurcs (BIF, 1990). Only animals born on
the farm with valid identification number, sire
and dam identification, datc of birth, sex of calf,
dam age and parnty were considered for
analyses. Consequently, several records lacking
these description were rcjected.

Mature weights of the animal were determined
according to the mecthods outlincd by Mgbere
and Olutogun (2001). The growth and maturing
viz: Absotlute Growth Ratcs (AGR), Rclative
Growth Rate (RGR) and Absolute Maturing
Rate (AMR)} of the animals at various age
intervals were calculated using the formulac
given by Fitzhugh and Taylor (1971) and
Stobert ef al. (1987).

The major statistical analyses were carried out
using leasi-squares fixed and mixed model
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procedures (Harvey, 1990). The number of
record cligible for statistical analyses at a given

Table 1 Least-square means anc standard error
various age intfervals between birth and maturity

age interval arc represented in Table 1.

of growth and maturing rates in N 'Dama cattle af

Growth traif ©

AGRkg/day)

RGR(%%/dayy AMR(%A/day)

Age Intcrval (Months)® N

0.642 + 0.006
0.204 + 0.029
0.195 1 0.044
0.199 + 0.048
0.110 +0.022
0.047 +0.018
0.065 +0.017

3.284 + .003

0.120 F £.003
0.075 1 0.014
0.064 +0.016
0.103 + 0.023
0.065 + 0.009
0.050 + 0.015
0.063 + 0.018
0.083 + 0.003

B-W 678 0.377 + 0.009
W12 258 0.249 1 0.049
12 - 15 159 0.197 + 0.050
15— 18 126 0.336 1 0.072
18 ~ 24 101 0.213 4+ 0.031
24 — 30 98 0.159 + 0.046
30 - 36 44 0.189 + 0.050
B - 18 357 (.262 + 0.010
W~ I8 2% 0.200 +0.027
18 - MT 357 0.081 + 0.003

0.063 + 0.005
0.024 + 0.001

0141 + 0,011
0.032 + 0.002

“AGR= Absolute growth raic; RGR= Relative growth rate; AMR Absoluie tnaturing ratc:

A = Asymiptotic or Mature wei ght.

“B= Birth; W = Weaning (at approxinuitely 9 month of age); Mt = Maturity.

A typical mode! uscd included the fixed effoct
of year of birth, scason of birth, scx of calf. dam
age and parity, the random eflect of sircs and the
pooled regression of weighing seasons of the
begipming and endmng included in the analytical
model parameters from paternal half-sibs. Under
the conditions of random mating the sirc
componcnt would be expected to coittain ongc-
fourth of the variance due to additive effocts of
genes. nonc of the cffects of dominance
deviation and a smaii b undctermined amount
of the opistatic variance. Heritability estimates
were therefore, obtained through paternal half-
sibs methods as:

h® = 4
G ?'s + o 'ﬂ’w
where  h% = paternal half-sibs cstimate of
herilabilityi

O <~ sire component of variance;

o % =within sirc component of variance
following the stochastic niature of the resulis
from  corrciation analyses; viz  genetic.
phenotypic and environmental; coupled with the
lmpratical cstimates obtained in most cases, with
high standard mors. the results are not
documenitced in this report. Most of the ¢stithales

appeared 10 be erroncous and have no biological
meaning.

Resulis

The overall least-square and standard error of
AGR. RGR and AMR ai VATIOUS age intervals
are presented in Table . the resulis indicate the
highest growth and maturing rates in the herd
were attained between birth and weaning (B -
W) being 0388 + 0.009 kg/day, 0.642 +
0.006%day and 0.120 X 0.003% A/day for
AGR. RGR and AMR respeciively, At post
weaning (W — 15), prowth and maturing raies in
N’'Damz calves decreased to an average of G.233
kg/day (AGR). 0.200%day (RGR) and 0.070%
Alday (AMR),

However. an improved growth performance was
rccorded befween 15 — 18 months of age with
calves growing in absohie and rclative tcrms at
0.336 + 0.072 kg/day and 0.199 + 0.048% day
respectively (Table 1), At this pcriod. their mean
proporiional gains relative 1o their maturce size
(AMR) was 0.203 T 0.023% A/dav. These
increases met with a significant decrcasc in the
rate at age imlerval of I8 _ 24 months,
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Subsequently, between the age interval of 30 -
36 months, their growth performance improved
once again, with values of 0.189 + 0.050 kg/dayv.
0.065 + 0.017%/ day and 0.063 + 0.018%
A/dayrecorded for AGRRGR and AMR
respectively. Between 18 mwonths of age and
maturity (18 -- MT) of the beef cattle, the growth
and maturing rates reduced 1o 0.081 + 0.003
kg/day for AGR: 0.032 + 0.002%/day for RGR
and 0.024 + 0.001% A/day for AMR.

Estimates of heriability (h”) and their standard
errors for growth and maturing rates at the
various age intervals considered are presented in
Table 2. with the exception of the tmpractical
estimates greater than one (>1.0) obtained for
the ratcs at the age interval of 30 — 36 months,

other estimatcs in the present study were
generally considered low and close to zero in
soine cases (Table 2).

The estimatc of h” ranged from 0.03 to 0.24 for
AGR. 0.03 10 0.21 for RGR and 0.02 to 0.42 for
AMR with high standard errors. Heritability
values less than 0.10 were recorded for
AGR.RGR and AMR at B— W and 18 — MT in
the herd. At a given interval, the h? estimates for
AGR.RGR and AMR were similar to each other
(Table 2). Howcver, h™ estimates for age
intervals. 15 — 18 months, 18 — 24 months and
birth to I8 months (B ~ 18) and were
indeterminate in N"Dama herd at Fasola because
of the necgative sire components of variance.

% S B2 ; < .
Table 2 lleritability estimates (h*) and standard errors (seh”) of growth and maturing rates at

various age intervals in N'Dama cattle”

h* + seh

Agc Interval (Months) AGR

RGR AMR

B-wW 0.04 +0.05
W-—12 0.08 +0.12
12 - 15 0.24 +0.23
. 18" 000 e

18 — 24" NS——

24— 30 .17 + 035
30 - 36 146 1 0.89
B 4% e

W18 021 +0.19
18 -MT 0.03 + 0.08

0.09 + 0.06
0.05 + 0.010
0.21 + 0.23

008 +0.05
0.10 4+ 0.13
0.25+024

0.17 +0.35
1.85+0.82
0.22 4+ 0.19
0.03 + 0.08

0,42 +0.040
1.62 + 0.086
018 + 0.017
0.02 + .08

“see foolnote 11 Table for definition of (raits

Estimatc of sirc component of variance was negative.

Discussion

Growth and aturing rates from birth to
weaning are important mecasurcs of performance
that can be used to cvaluate the prewcaning
development of calves, {11 this study, growth and
maturing rates flunctuatcd over (he various
intervals considered bascd on the iongth of the
intcrval, stage of development and age of the

animal (Table). The AGR obtained during
preweaning (B — W) period compared
favourably with those reported for N'Dama
calves at U'pper Ogun ranch (Olatogun, 1976,
Olutogun and Deumers, 1977) and Fasola Stock
farm (Tizikara. 1988) and fell within the range
of 1 3533 — 0.383 kg/day generally reported for
N'Dama calves in Woest African sub-regions
(Fall er al., 1982; Tuah and Danso. 1985, FAOQ.
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1987). Relative growth rate in N’Dama calves at
this period (0.642 Y/day) was lower than
0.935%/day reported by Winder ¢z al (1990) for
Red Angus cattle, while the AMR (0.120%
A/Day) was similar to the value of 0.16% A/day
reporicd for Hereford and Angus cattle (Smith ez
al., 1976).

During preweaning period, the calves were
almost entirely dependent on milk production of
their dam for mnourishmenti. Thercfore, the
animals’ growth and maturity rates depended on
thec mothering  abilities of their dam. The
‘decrease in growth performance beiween W -
1 3(transitional period) followed the
physiological effccts of weaning. During this
period, the calves had to cat cnough o influence
their growth and maturing rates as sclif-
nourishing animals. This situation resulted in
40.8%, 68.8% and 41.7% decreasc in AGR.RGR
and AMR respectively during this postweaning
period (Table 1).

However. the increase in AGR.RGR and AMR
between 15 - 18 months of age resnlted from
full adaption of N'Dama calves to the new
environment (sclf-nourishing) {or development.
Simjfar pattern of effects have been documented
for Hereford and Angus cattle with a higher
growth and maturing rates (IFitzhugh and Taylor,
1971, Smith et af, 1976). The decrcase of
25.4% in AGR; 37.3% in RGR and 23.1% in
AMR observed between 18 - 24 months of age
may have been duc to physiological strcss
following puberty attainment in the animals.
This had persisted till the age mmterval of 24 — 30
months, since puberty is a gradual quantitative
phenomenon rather than an acute and qualitative
endocrinological  event (Mukasa-Mugerwa,
1989). Mgbere, (1995) reported that N'Dama
females attained pubcrty at the age of 22
months, while 3 range of 19.0 — 23 % monthgs
was estimated as age at puberty for sokoto
Gudali cattle in Nigeria by Ovedipe ef al.(1982).
But Zwandor and Akpokodje, (1989) argued that
the onset of puberty in heifers and young bulls
werc related to body weight than age.

On complete developmient of the secondary
sexual characteristics between 30 — 36 months,
the animals became adapted physiologically and
increased in growth and maturing rates. The
reduced rates (AGR.RGR and AMR} obtaincd
between 18 months of age and maturity (18 —
MT) in N’Dama cattic was consistent with
valucs  reported  for Hereford, Angus and
Shorthom cattle at similar age interval to the
effects of the interval length and the agcing
process. As the animals approach maturity,
gains decreased, thereby decreasing the rate of
maturity in the individual (Mgbcere, 1993),

The heritability cstimates of growth and
maturing rates in this study. though considcred
low fell within the limit of cstunates reported for
growth traits in N’Dama cattle {Touchberry,
1967, Olutogun, 1976: Leigh et al, 1984; -
Tizikara, 1988( and other tropical breeds (Trail
el al, 1971; Mwandotio, 1987). Howcver, the
mean haritability estimaic of 0.23 reported for
AGR.RGR and AMR at age interval of 12 — 15
months was simdlar to I* estimate of 0.24
documeneted for AGR and RGR at 12 - 18
months was similar to h? estimates of (.24
documented for AGR and RGR at 12 - 18
months in Hereford and Angus cattle (Fitzhugh
and Taylor, 1971).

There was trend for h? estimate of the ralc
{AGR.RGR and AMR} {0 be lower at the
preweaning stage (mean h® = 0.07) than during
postweaning ( up to 19 months), mean h’ —
0.20). this trend was consistent with changes in
the environment to which the calves wcre
cxposed (0 during the different periods of
development. N’Dama calf's genotype  effect
may have been masked greatly by strong
influence of malernal cnvironmen! during the
preweaning period. In g study involving
N'Dama calves, Mgbere (1995) maintained that
suckling gain was a poor indicator of subsequent
postweaning gains. It may thereforc, be proper
to select N'Dama catves for growth and
maturing  rates during postweaning  stage,
preferably based on growth performance at 12 —
15 months of age. The benefiis of evalnating
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animais after the matcrnal and compensatory
cffects have diminished have also been
emphasized by Mwandotto (1987).

The inestimable nature of h” at age intcrval 15
18, 18 - 24 and B - 18 wmonths, following
negalive  sire compouncnts of vanance woere
attributed to lack of vanation due 1o sire efiects
{(Olutogun, 1976; Tizikara, 1988) and the data
structure of the herd, especially wiih respect 1o
the numbers of progeny per stre (Mgbere, 1995).
However, this observation coaformed to the
condiitons set by leasi-square-routinge (or genctic
parameter estimates (Harvey, 1990).

Though the results are not presented here. for
reason adduced earlier, findings indicate that the
AGR.RGR and AMR in most age intervals were
genetically highly correlated positively. These
possioly imply that many gencs at a given age
interval are common to these growth traits and
that selection based on any of these measnres
will rcesult in a corresponding response in the
other. There were also tendency for postweaning
genetic correlations of the rates to be negative in
sign, duc possibly to the mnterruption of the
maturing pattern by the stress of weaning and
lowered nutritional intake. These probably gave
risc to the exhibition at preweaning stage, dunng
the postweaning period.

Generally, the low heritability estimates with
high standard errors obtained for the rates in this
study, were attributed to the poor standard of
production environment with regard to
variations in seasonal feed avadability, discasc
incidence, poor management policies; lack of
planned breeding and selection programines,
lack of research supports and in particular lack
of organized record kceping systems. All these.
led to large temporary environnient components
and conscquently, most of the wvanations
observed m thus study were largely non-genetic.

Conclusion

The growth and maturing rates of N’ Dama cattle
varied over the intervals considered depending
on thc age of the anmimals and their stage of

development in the growth process. Siuce
genetic parameters  are  characteristics of a
population structure and also dependent on the
environment, thc low heriability estimates
noted in this study, may aiso be associated with
the limited data size and the small effcctive
number per sire al the age mtervals considered.
However, these estimates gencrally indicate that
the relative significance of additive genetic
factor T low and that most of the genctic
improvement in growth and maturing rates of
N'Dama cattle herd would coimne from emphasis
on improved animal anagement and
procduction environmeni. These would not only
improve precision of  genetic  paramcter
estimates but would also improve the growth
performance of N’Dama cattle. Other sources of
genetic variation due to non-additive dominance
and cpistatic effects could be exploited through

cross breeding N'Dawma beel cattle with
appropriate proven breeds.
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