
   

Archivos de Zootecnia

ISSN: 0004-0592

pa1gocag@lucano.uco.es

Universidad de Córdoba

España

Abreu, U. G. P.; McManus, C.; Moreno Bernal, F.E.; Lara, M. A. C.; Sereno, J. R. B.

Genetic and environmental factors influencing birth and 205 day weights of Pantaneiro calves

Archivos de Zootecnia, vol. 51, núm. 194, junio, 2002, pp. 83- 89

Universidad de Córdoba

Córdoba, España

Available in: http://www.redalyc.org/articulo.oa?id=49519410

   How to cite

   Complete issue

   More information about this article

   Journal's homepage in redalyc.org

Scientific Information System

Network of Scientific Journals from Latin America, the Caribbean, Spain and Portugal

Non-profit academic project, developed under the open access initiative

http://www.redalyc.org/revista.oa?id=495
http://www.redalyc.org/articulo.oa?id=49519410
http://www.redalyc.org/comocitar.oa?id=49519410
http://www.redalyc.org/fasciculo.oa?id=495&numero=8617
http://www.redalyc.org/articulo.oa?id=49519410
http://www.redalyc.org/revista.oa?id=495
http://www.redalyc.org


Arch. Zootec. 51: 83-89. 2002.

GENETIC AND ENVIRONMENTAL FACTORS INFLUENCING
BIRTH AND 205 DAY WEIGHTS OF PANTANEIRO CALVES

FATORES GENETICOS E AMBIENTAIS INFLUENCIANDO PESOS AO NASCER E AOS
205 DIAS EM BEZERROS PANTANEIROS

Abreu, U.G.P.1, C. McManus2, F.E. Moreno-Bernal2, M.A.C. Lara3 and J.R.B. Sereno1

1EMBRAPA Pantanal. C. Postal 109. 79320-900, Corumbá-MS. Brasil.

E-mail: urbano@cpap.embrapa.br
2FAV. Fundação Universidade de Brasília. Brasília-DF, 70910-900. Brasil.
3Instituto de Zootecnia. Secretaria de Agricultura e Abastecimento do estado de São Paulo. C. Postal 60.

13460-000, Nova Odessa-SP. Brasil.

ADDITIONAL KEYWORDS

Environmental effects. Genetic correlations.
Hertitability.

PALAVRAS CHAVE ADICIONAIS

Correlações genéticas. Efeitos ambientais.
Herdabilidade.

SUMMARY

The present work analyses the growth of
calves of the conservation nucleus for Pantaneiro
cattle of EMBRAPA Pantanal. Birth and weaning
data was available on 171 Pantaneiro calves born
between 1996 and 1999. Calves were born from
August to December, and raised in the extensive
system using native pastures at the Nhumirim
farm, situated in the Nhecolândia sub-region.
The data was analyzed using GLM and CORR
procedures of SAS and MTDFREML for analysis
of variance components. Year of calving and calf
sex was significant for all traits examined.  Birth
weight for males was 27.08 kg compared with
25.37 kg for females while weaning weights were
116.12 and 112.24 kg respectively. The year
effect varied but the trend observed is that of an
increase in both birth and weaning weight with
time. Month of birth did not affect birth nor
uncorrected weaning weight, although a trend
was observed whereby calves born later in the
season were heavier.  With 205 day weight the
effect of month was marked, with calves born in

August being almost 25 kg heavier than those
born in December (124.98 kg vs 99.23 kg) even
after correction.  Heritability for birth weight is very
low while repeatability is a little higher. This study
shows that there is little genetic variation available
for use in selection for birth or weaning traits in
Pantaneiro cattle in Brazil. Controlled breeding
policies whereby related individuals are not mated
to each other are important to increase the variation
for these characteristics.

RESUMO

O presente trabalho analisou o crescimento
de bezerros do núcleo de conservação do bovino
Pantaneiro da EMBRAPA Pantanal. Utilizou-se
dados de nascimento e desmama de 171
bezerros, nascidos entre os anos de 1996 a 1999.
Estes animais foram criados em pasto em regime
extensivo, com pastagens nativas. As análises
foram realizadas através dos procedimentos GLM



Archivos de zootecnia vol. 51, núm. 193-194, p. 84.

ABREU, MCMANUS, MORENO-BERNAL, LARA AND SERENO

e CORR do SAS, bem como, MTDFREML para
analise de componentes de variância. Ano de
parição e sexo do bezerro foram significativos
(p<0,05) para todas as características estudadas.
Os pesos ao nascer e desmama para fêmeas e
machos foram 27 kg, 25 kg, 116 e 112 kg, respec-
tivamente. O efeito de ano variou dentro da
variável sexo mostrando tendência de aumento
ao longo do tempo. Mês de nascimento não
mostrou efeito (p>0,05) sobre peso ao nascer e
desmama não corrigidos, entretanto, bezerros
nascidos tardiamente foram os mais pesados na
estação de nascimento. Para peso aos 205 dias,
o efeito de mês foi significativo, uma vez que os
bezerros nascidos em agosto foram 25 kg mais
pesados do que aqueles nascidos em dezembro.
A heritabilidade para peso ao nascer foi baixa,
mas apresentou uma repetibilidade mais eleva-
da. Os resultados obtidos sugerem pouca variação
genética para pesos ao nascer e desmama em
bovino Pantaneiro. Programas de cruzamentos
controlados são necessários para aumentar a
variação destas características.

INTRODUCTION

The extensive rearing of beef cattle
is the principal economic activity in
the Pantanal region of Brazil. For over
300 years the Pantaneiro cattle was the
basis of this system. With the introduc-
tion of zebu type cattle at the beginning
of the XXth century and the uncon-
trolled crossbreeding with the same
meant that the Pantaneiro was almost
taken to extinction (Mazza, et al.,
1994). In spite of this, the reproductive
efficiency of the mainly zebu/Nellore
based cattle herds in the Pantanal region
is very low. One possibil ity of
improving this situation would be the
programmed use of crossbreeding of
the more fertile Pantaneiro with zebu,
thereby exploring hybrid vigor.

Genetic and phenotypic parameters are
very scarce on breeds in the Brazilian
Program for Conservation of Animal
Genetic Resources. These studies are
useful in determining the degree of
genetic variation available for selection
programs and help in the decision
making process at mating. The
Pantaneiro cattle are renowned for their
ability to survive in a region with a hot
and humid climate and where flooding
is frequent in the rainy season. The
present work analyses the growth of
calves of the conservation nucleus for
Pantaneiro cattle of EMBRAPA
Pantanal.

MATERIAL AND METHODS

Birth and weaning data was avai-
lable on 171 Pantaneiro calves born
between 1996 and 1999 at EMBRAPA
Pantanal research station. Calves were
born from August to December, and
raised in the extensive system using
native pastures at the Nhumirim farm
of EMBRAPA Pantanal, situated in
the Nhecolândia sub-region. The
umbilical cord is treated at birth to
avoid infections and myiases and
weight noted, according to Sereno et
al. (1998).

The data was analyzed using GLM
and CORR procedures of SAS (Sas
Institute, 1995). The model included
year and month of birth, sex of calf,
weight of cow and where possible
parturition number of cow, as well as
protein polymorphisms of the cow and
calf. The traits analysed include birth
and weaning weights as well as
weaning weight corrected for 205 days.

The analysis was carried out using
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MTDFREML programs (Boldman et
al., 1995) to determine heritabilities,
repeatabilities as well as genetic and
phenotypic correlations, considering
calf weights as traits of the cow.  The
general model for this analysis was

U = Xb+Z
1
a+Z

2
re+e

where U is a vector (N x 1) of animal
observations; b is the fixed effects
vector (including the effects of month
and age of birth, calf sex, calving
number, polymorphism and weaning
age and cow weight as covariables
where appropriate), associated with the
incidence matrix X;a is the vector of
direct genetic effects, associated with
the incidence matrix, Z

1
; pe is the vector

of permanent environment effects
associated with the incidence matrix,
Z

2
; and e is the random error effects

vector. Where appropriate the perma-
nent environment effect was removed
from the analysis.

RESULTS AND DISCUSSION

The summary of the analysis of the
traits of interest is shown in table I.
Year of calving and calf sex was
significant for all traits examined. Birth
weight for males was 27 kg compared
with 25 kg for females while weaning
weights were 116 and 112 kg respec-
tively. The year effect varied but the
trend observed is that of an increase in
both birth and weaning weight with
time. Month of birth did not affect
birth nor uncorrected weaning weight,
although a trend was observed whereby
calves born later in the season were
heavier. This is to be expected given
the pasture conditions.  With 205 day
weight the effect of month was marked,
with calves born in August being
almost 25 kg heavier than those born
in December (125 kg vs 99 kg) even
after correction. This shows that the
earlier the calves are born the better.

It has been noted that other crioulo

Table I. Summary of variance analysis for Pantaneiro calves, Brazil. (Resumo da análise de

variancia de bezerros Pantaneiros, Brasil).

Birth Weight 205 day weight Weaning Weight

Year of birth ** ** **

Month of birth ns ** ns

Sex of Calf ** ** **

Cow weight ns ** **

Calving number ns * ns

Polymorphism ns ns ns

Weaning age **

R2 0.28 0.52 0.56

Coefficient of Variation 11.23 11.54 11.53

Mean (kg) 26.31 114.16 133.53
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cattle reared in adverse environmental
conditions also show light weights and
slow growth. The Casanare cattle of
Colombia, which also lives in areas
with poor soil conditions and frequent
flooding has morphological charac-
teristics similar to the Pantaneiro
(Mazza, 1993) with birth weights of,
on average, 25 kg at birth (Cardenas
García, 1982).

None of the polymorphisms tested,
either for cows or calves, showed a
significant effect on the weight traits
considered.

The correlations between the traits
are in table II . The phenotypic
correlation between birth weights and
weaning weight/205 day weight was
zero or close to it, indicating that the
environment had a very strong influence
over the growth of calves post-partum.
The low genetic correlation between
birth weight and weight at 205 days
means that birth weight is not a good
indicator of weaning weight. This may
be due to that in the extensive and
adverse conditions under which these
animals were reared environmental
factors have a large effect on the growth
of the calves. The later the calving the
lighter the calf (correlation -0.47 of
month with 205 day weight). Age at

weaning had a significant effect on
weaning weight as was to be expected.
Cow weight had a low correlation with
birth weight (0.11) but higher with
205 day and weaning weight (0.36 in
both cases).

Table III  shows genetic and
phenotypic parameters for the three
traits examined. Heritability for birth
weight is very low while repeatability
is a little higher. Heritabilities for
weaning weight and weaning weight
corrected for 205 days were low
showing little genetic variation for
these traits but repeatabilities were
somewhat higher. This suggests that
there is a high proportion of common
environmental effects in the within-
individual variation. The low herita-
bilities may be due to the low genetic
variation between the animals born
over the years or may be a reflection of
the small number of individuals
examined in this study.  These
heritabilities are well below those in
the literature for these traits (Simm,
1998). Lara (1998), analyzing genetic
variability by protein polymorphisms
in two Pantaneiro nucleus, verified a
deficit of heterozygotes in one of the
herds studied. This is probably due to
the increased pressure to cull Panta-

Table II. Correlations between traits of interest. (Correlações entre parâmetros de interesse

zootécnico).

Birth Weight 205 day weight Cow Weight Month Age at weaning

205 day weight 0.00
Cow Weight 0.11 0.36
Month of Calving 0.27 -0.47 -0.04
Weaning weight -0.03 0.99 0.36 -0.48 0.557
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neiro bulls over the last years. A regio-
nal survey showed that the number of
Pantaneiro cattle is estimated at 8219
head, including properties at the north
of the Pantanal and the conservation
nucleus of the Nhumirim farm (Mazza
et al., 1994).

Genetic correlations between the
traits were high but the errors on these
estimates were also high due to the low
heritability estimates, therefore the
estimates are inaccurate. The pheno-
typic correlation between weaning
weight and 205 day weight was high as
is to be expected, but the phenotypic
correlations of these with birth weight
were somewhat lower and in with 205
day weight it is negative suggesting
that calves that are heavier at birth are
lighter at weaning.

This study shows that there is little
genetic variation available for use in
selection for birth or weaning traits in
Pantaneiro cattle in Brazil. Within-
individual variation is somewhat higher
showing significant general environ-
ment effects on the traits studied.
Controlled breeding policies whereby

related individuals are not mated to
each other are important to increase
the variation for these characteristics.
Another option is the use of these
animals in crossbreeding programs
with other breeds naturalized in South
America or from the Iberian Peninsula,
after analyses of their genetic distances.

At the present time, according to
Mazza et al. (1994), the Pantaneiro
cattle remains in more or less isolated
populations, with three types of
properties in determined sub regions
of the Pantanal:

a) large properties in the regions of
the Pantanal with maximum inundation
in the sub regions of Poconé and
Cáceres;

b) small properties in the regions of
the Pantanal with maximum inun-
dation, in the sub-region of Santo
Antônio de Leverger and Barão de
Melgaço in the Pantanal do Mimoso;
and

c) small properties on the border of
the Pantanal.

The main bottle neck for the
conservation of the Pantaneiro cattle

Table III.  Heritabilities (h2) and repeatabilities (c2), genetic (below the diagonal) and
phenotypic (above the diagonal) correlations between weight traits in Pantaneiro Calves.
(Heritabilidade (h2) e repetibilidade (c2) genética (abaixo na diagonal) e correlações fenotípicas (acima

na diagonal) entre pesos de bezerros Pantaneiros).

Birth weight Weaning weight 205 day weight

Birth weight 0.17 -0.17
Weaning weight 0.99 0.91
205 day weight 1.00 1.00

h2 0.02 0.08 0.01
c2 0.13 0.39 0.44
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is that there is no breeders association,
which would have the interest to
guarantee the conservation and diffu-
sion of the breed. In spite of this, the
situation has changed in recent years
with interest from farm hotels, eco-
tourism and non government organi-
zations (NGO) with property in the
Pantanal, in creating breeding nuclei
as well as the use of the breed in
crossbreeding experiments in the
region (Abreu et al., 1998).

In future animal breeding programs
there is a need to increase additive
genetic variance. One option is the use
of crossbreeding programs with
naturalized breeds which have had si-
milar environmental selection to the
Pantaneiro cattle, for example the
Yacumeño cattle from the Beni region
(Bolívia) or Iberian breeds which have
short genetic distances in relation to

the Pantaneiro cattle (Abreu and
McManus, 2000). Environmental va-
riables such as periodical flooding,
heat, poor quality soil, native pasture
cycles, etc. confirm the hardiness,
fertility, and adaptability of the animals
for survival in stressful conditions,
especially feeding constraints.

CONCLUSION

With the small number of data
analyzed it can be observed that the
birth weight of these calves is low
which is important for cattle that calve
in extensive systems, lessening the
problems of dystocic calvings.  Wea-
ning weight is also low and may benefit
from genetic selection, crossbreeding
systems and improvements in environ-
mental conditions.
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