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SUMMARY

The present work analyses the effects of
various factors which influence productive and
reproductive characters of the Pantaneiro cattle
nucleus in EMBRAPA Pantanal. Data was
analyzed on 228 reproduction cycles of Pantaneiro
cows. The analysis was carried out using SAS
procedures GLM and FREQ/CHISQ and
MTDFREML for variance component analysis.
Effects examined included pregnancy status, year,
phenotypes for hemoglobin, carbonic anhydrase,
peptidase B, albumin and amylase, calving
number, calving status in the previous season (0/
1) and weight at start of breeding season as a
covariable. Calving is concentrated in the months
from August to November (97 percent). The year
of calving was in general an important source of
variation for the characteristics studied, as was
pregnancy status, when examined. The protein
polymorphisms (especially peptidase B and
albumin) were important sources of variation for

most weight traits, but not for weight difference
during the breeding season nor for reproductive
traits. If a cow did not calve in a specific year she
had a 75.8 percent chance to calve the following
year while if she did calve her chances of calving
the following year fell to 47.2 percent. Remem-
bering the small number of observations, the
Pantaneiro cows were more efficient in reproduc-
tive terms than Nellore type cattle in the Pantanal
region. In general genetic variation for these traits
was very low but repeatabilities were higher.
Changes in management may increase the
reproductive success of this breed. Future
breeding programs should aim to increase the
genetic variation for the traits studied here.

RESUMO

O presente trabalho analisou os efeitos de
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vários fatores que influem nas características

produtivas e reprodutivas do bovino Pantaneiro

no núcleo da EMBRAPA Pantanal. Foram utiliza-
dos dados de 228 ciclos reprodutivos do ecótipo

Pantaneiro. As análises foram realizadas através

dos procedimentos GLM e FREQ/CHISQ do SAS
e MTDFREML para componentes de variância.

Os efeitos estudados incluíram estado de prenhez,

ano, número de parição, estado na estação ante-
rior (0/1) e peso no início da estação de monta

como covariável e fenótipos da hemoglobina,

carbônica anhydrase, peptidase B, albumina e
amilase. Ano de parição foi uma importante fonte

de variação para as características estudadas

bem como estado de prenhez, quando incluida
na análise. Os polimorfismos protéicos, especial-

mente peptidase B e albumina, foram importan-

tes fontes de variação para características de
peso, entretanto, não diferiram em peso ao longo

da estação de monta, nem tampouco, para carac-

terísticas de reprodução. As vacas que não
pariram em uma determinada estação de

nascimento tiveram 75,8 p.100 de chances de

parir na estação seguinte, enquanto que aquelas
que pariram tiveram apenas 47,2 p.100 de chance

de repetir a cria no ano seguinte. Em geral a

variação genética observada foi baixa, mas com
repetibilidade mais alta, indicando que prováveis

mudanças no manejo poderiam aumentar a
eficiência reprodutiva do rebanho.

INTRODUCTION

The Pantaneiro breed was the basis
for extensive cattle production in the
Pantanal region of Brazil for over 300
years. This breed was a result of the
crossing of breeds from the Iberian
peninsula, both Spanish and Portu-
guese, during the occupation of the
Pantanal region. The Pantaneiro cattle
originated from animals imported from
the Iberian Peninsula which ended up
in the Pantanal region during the

colonization process during the XVII,
XVIII and XIX centuries. At the
beginning of the XX century, these
highly adapted breeds began to be
crossed with the newly arrived zebu
type cattle from India, especially the
Nellore breed (Mazza et al., 1994).
Therefore, the principal source of
genetic changes in the Pantaneiro cattle
was natural selection for over 300 years
(Abreu et al., 1999). At the present
time, there are few Pantaneiro cattle
nucleus due to the random crossing
with Nellore cattle from the beginning
of the XX century.

In spite of this, this ecotype is
important material for genetic studies
due to the natural selection it underwent
for the specific ecosystem of the
Pantanal (Lara, 1998). Comparative
advantages can be observed for this
breed relative to other breeds or when
used in cross breeding systems with
improved breeds. As well as the
historical importance in terms of
occupation of the region, it is useful in
environmental conservation since it
doesn't require environmental modi-
fication for its production and repro-
duction. This is especially important
in the Pantanal region with the
dynamics of flooding and dry periods.

Natural selection is a result of
differential reproductive rates of
different genotypes. This causes the
differential perpetuation of gene
complexes and, as a result, those
genotypes that have better fitness pro-
duce a greater number of viable and
fertile descendents.

Protein polymorphism is an impor-
tant technique in the characterization
and management of populations,
allowing estimates of diversity,
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similarity and genetic distances.
Another possibility is the association
between genetic markers and economi-
cally important traits, thereby accelera-
ting selection (Lara, 1998).

The present work analyses the
effects of various factors which
influence productive and reproductive
characters of the Pantaneiro cattle
nucleus in EMBRAPA Pantanal,
including relationships between
protein polymorphisms and these
productive traits.

MATERIAL AND METHODS

The breeding season of the in situ
conservation nucleus of the EMBRAPA
Pantanal research center in Mato
Grosso do Sul state, Brazil, is from 10
November to 15 April (four months).
The cows are maintained in native
pastures and are weighed at the start of
the breeding season.  In June the cows
are pregnancy tested by rectal palpation
and weighed again. Data was available
on 228 reproductive cycles of these
Pantaneiro cattle.

The analysis was carried out using
SAS (Sas Institute, 1995) procedures
GLM and FREQ/CHISQ. Effects
examined included pregnancy status,
year, calving number, calving status in
the previous season (0/1) and weight
at start of breeding season as a
covariable and phenotypes for hemo-
globin, carbonic anhydrase, peptidase
B, albumin and amylase.

The analysis was carried out using
MTDFREML programs (Boldman et
al., 1995) procedure to determine
heritabilities, repeatabilities as well as
genetic and phenotypic correlations.

Heritability estimates on the 0/1 scale
were transferred to an assumed normal
distribution scale (Robertson and
Lerner, 1949). The transformation used
the formula h2

n
= h2

0/1
 [p(1-p)/z2] where:

h2
n
 = heritability on normal scale; h2

0/1
 =

heritability on binomial scale; z2=
ordinate of the threshold point on the
normal scale corresponding to p; p=
incidence of the trait.

The general model for this analysis
was

epeZZXY +++= 21αβ
where:
Y is a vector (N x 1) of animal

observations;
b is the fixed effects vector

(including the effects of year of calving,
pregnancy status, protein polymor-
phism, calving number, calved or not
in the previous season and initial weight
in the calving season as a covariable),
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
;

e is the random error effects vector.

RESULTS AND DISCUSSION

Calving is concentrated in the
months from August to November (97
p.100), due to the breeding season
which is used. As can be seen from
table I the year of calving was in
general an important source of
variation for the characteristics studied,
as was pregnancy status, when exami-
ned. This is to be expected as year to
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year variations in forage supply and
weather conditions greatly affect body
condition in this type of system. In
general there was an increase in the
weight of the cows along the years. In
accord with that observed by Abreu et
al. (1999), the protein polymorphisms
(especially peptidase B and albumin)
were important sources of variation
for most weight traits, but not for
weight difference during the breeding
season nor for reproductive traits.
Apparent differences were observed
in weight traits of the animals of
different phenotypes. For hemoglobin,
animals of phenotypes Hb-A were
significantly lighter than the other types
(Hb A/B and Hb-B). For carbonic
anhydrase, heterozygous animals (Ca-
S/Z e Ca S/F) were significantly lighter

and, for peptidase-B, heterozygous
Pep-B 1/2 were significantly heavier.
Animals which were homozygous for
albumin (Alb-A) or for amylase (Am-
I B) were also heavier. Calving number
followed the expected pattern, affec-
ting initial and final weights but not
weight differences nor reproductive
traits. The number of days open after
the start of the breeding season was not
affected by any of the factors examined.

The Pantaneiro cattle breed was
included in a large characterization
and genetic variability study, using
protein polymorphisms (Lara, 1998).
Nine cattle breeds were studied
(Argentinean Creole, Pantaneiro,
Mantiqueira, Caracu, Jersey, Brown
Swiss, Holstein-Friesian, Gyr and
Nellore). With the specialized breeds

Table I. Analysis of variance summary for production traits in Pantaneiro cattle. (Resumo da

análise de variância dos parêmetros produtivos do bovino Pantaneiro).

Source IW FW WP WDIF CI PR DO

Year * Ns ** ** * ns ns
Pregnancy - ** ** ** - -
Hemoglobin * Ns ns ns ns ns
Carbonic Anydrase * Ns ns ns ns ns
Peptidase-B ** ** ** ns ns ns
Albumin ** * * ns ns ns
Amylase ** ** ns ns ns ns
CN ** ** * ns ns ns
Calved or not ns
IW ns

Mean 281.74 297.81 309.52 16.07 488.06 0.622 34.17
Sd 50.13 52.96 54.43 25.05 153.17 0.486 38.95

CN – calving number, IW – initial weight (November), FW – final weight (April), WP – weight at pregnancy
diagnosis, WDIF – weight difference during breeding season, CI – calving interval, PR – calved/not, DO
– days open from start of breeding season, **p<0.01, *p<0.05, ns – not significant.
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(Jersey, Brown Swiss and Holstein-
Friesian), Lara (1998) observed that
various alleles were fixed, such as HbA,
AlbA and Pep-B2. On the other hand,
the naturalized breeds (Pantaneiro,
Caracu, National Polled and Curra-
leiro), as well as zebu breeds (Nellore
and Gyr) presented large variability in
relation to the alleles cited above, as
well as their greater resistance to the
tropical environment. The presence of
different alleles may be associated with
quantitative or economic trait loci
(QTL or ETL) or even loci associated
with disease resistance or tolerance.
The genetic gain may also be optimized
by earlier selection of animals with
favorable loci for production traits.

Analyzing weights of cattle from
the Pantaneiro cattle nucleus at the
beginning and end of the breeding
season, as a function of environmental
variables and protein polymorphism,
there was a significant effect of the
peptidase-B, albumin and amylase on
dam weight (Abreu et al., 1999).

Several diversity indices (percen-
tage of polymorphic loci and mean
number of alleles per polymorphic
locus, proportion of alleles observed
in relation to those described for the
species and heterozygosity) were
evaluated by Lara (1998). The specia-
lized breeds presented lower values
than the naturalized and zebu. In the
same study, the Pantaneiro presented
greater diversity, among the breeds
evaluated. The mean heterozygosity
values varied from 14.4 percent for
Brown Swiss to 30.4 percent for
Pantaneiro.

The greatest genetic distances were
estimated between the Bos taurus and
Bos indicus breeds. The genetic

distances between the Caracu, Manti-
queira, Pantaneiro and Argentinean
Creole breeds were small. This suggests
similarity between them, sustaining the
hypothesis that the cited breeds had
the same genetic origin, based on cattle
from the Iberian Peninsula brought by
the colonizers (Lara et al., 1999).

Lara et al. (1998) analyzing two
Pantaneiro cattle populations, studied
the relationships between Pantanal
populations, five European and two
zebu breeds using genetic distances
based on 8 protein loci. The dendro-
grams built by the neighbour-joining
method showed that the Pantanal
populations grouped in distinctive clus-
ter (Bos taurus and Bos indicus). The
divergence reflects the presence of a
greater or lesser proportion of zebu genes
in these populations, thereby making it
necessary to identify other Pantaneiro
cattle nuclei which have not suffered
unordered crossbreeding with zebu
cattle and conserve them.

If a cow did not calve in a specific
year she had a 76 percent chance to
calve the following year while if she
did calve her chances of calving the
following year fell to 47 percent.
Examining month by month the most
critical calving months are October
and November, therefore efforts should
be taken to ensure the calving is as
early in the season as possible.

In the Pantanal region, herds of
Nellore type cows have a calving
percentage of approximately 50
percent, or in other words, each cow
calves once every two years and the
chances of reconception are low.  The
Pantaneira cow therefore has a higher
chance of reconception in the condi-
tions found in the Pantanal. Remem-
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bering the small number of observa-
tions, the Pantaneiro cows were more
efficient in reproductive terms than
Nellore type cattle in the Pantanal
region, an important trait for the cow
herds of the region.

The weights of the cows are small
compared to Nellore type cows. In
spite of this, the reproductive perfor-
mance in terms of birth rate of 62.2
percent is greater than that estimated
by Cadavid Garcia (1986), of 56
percent for herds in the sub-regions
Paiaguás and Nhecolândia of the
Pantanal.

The mean age at first calving
estimated for Pantaneiro heifers was
24.95 months, compared with 47.76

months for Nellore heifers in a similar
system (Sereno et al., 2000). The su-
perior reproductive performance is
probably due to natural selection which
gave the Pantaneiro greater adaptive
and reproductive traits in relation to
other breeds found in the Pantanal.

The genetic and phenotypic correla-
tions for weight traits are shown in
table II .  In general heritabilities for
these traits were very low but repeata-
bilities were somewhat higher. This
shows that there is a significant gene-
ral environment effect for the traits
examined. These heritabilities are
considerably lower than those found
by Silveira et al. (2000) for Nellore
cattle in the same region.

Genetic correlation with weight at
the start of the breeding season (IW)
was not estimable but phenotypic
correlations of this trait with others
was in general negative and medium to
high, indicating that those cows that
were heaviest at the start of the breeding
season tended to be lighter at the end.
The correlation between April and June
weights was positive (+0.53). Days
open and whether the cow calved or
not did not show any genetic variation,
indicating that these traits are strongly
influenced by the environment. This
infers that changes in management may
increase the reproductive success of
this breed.

CONCLUSIONS

As is to be expected, in the
conditions of this work with relatively
little data, the genetic variation for this
type of cattle is very low, leaving little
room for improvement by selection.

Table II. Genetic (below the diagonal) and
phenotypic (above the diagonal) correla-
tions, heritabilities (h2) and repeatabilities
(c2) of weight and reproductive traits in
Pantaneiro cattle, Brazil. (Correlações

genéticas (acima na diagonal) e fenotípica (abaixo

na diagonal), heritabilidade (h2) e repetibilidade

(c2) do peso e trato reprodutivo de bovinos

Pantaneiros no Brasil).

IW FW PW Result DO CI

IW -0.63 -0.42
FW ne 0.53
PW ne 0.72

h2 0.09 0.05 0.08 0.00 0.00 0.03
c2 0.27 0.15 0.19 0.47 0.00 0.20

IW - initial weight, FW - final weight, PW -
pregnancy weight, Result - pregnant or not, DO -
days open from start of breeding season, CI -
calving interval, ne - not estimable
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Future breeding programs should aim
to increase this genetic variation.  The
characterization by protein polymor-
phism for selection for productive traits

is promising, but there is a need to
analyze each generation of calves as
well as use characterized bulls for this
study to be effective.
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