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INTRODUCTION 
Portuguese Cachena and Barrosã cattle are two indigenous breeds located in north-western 
Portugal, both showing great importance as base of sustainable agricultural production systems 
in a high-mountainous and socially deprived region. According to the Food and Agriculture 
Organisation (FAO, 1999), Cachena cattle are considered in an “endangered” situation, since 
the total estimated population is less than 1000 individuals (ACRC, 2000). Cachenas are 
farmed in a very restricted area, in small familiar farms belonging to aged people indicating the 
risk of disappearance of this breed in a future.  
 
Certain authors consider Cachenas a subtype of Barrosã cattle, but there is no general 
agreement about this aspect. Marked morphological differences are evident between both 
breeds. Among these it is worth to point out in Barrosã their huge lire horns (that may reach 2 
metres size) which phenotype has frequently caused doubts about their phylogenetic origin. By 
their part, Cachenas are dwarf cattle (they are among the smallest cattle in the world), with a 
mean body weight of 280 kg and a size of 107 cm in adult females (Yanes, 2000). Moreover, 
unlike Barrosã cattle that are quite animals, Cachenas show a semi-wild behaviour.  
 
We present here a genetic study of Cachena and Barrosã cattle based on DNA microsatellite 
loci. We investigate within-breed variability and possible genetic differences between both 
breeds aiming at assessing the importance of preserving Cachena cattle. 
 
MATERIAL AND METHODS 
Animals. The sample was made up of 47 unrelated animals of each breed included in their 
herd book. Sampling may be considered well representative of each breed since it was 
performed from 12 different farms from a wide area for Barrosã and from 20 different farms 
for Cachena (these are all located in a very limited region, as previously indicated).  
 
Methodology. Nineteen microsatellite markers (see table 1) from different chromosomal 
locations were analysed in the way indicated below. Genomic DNA was obtained from frozen 
blood using the salting out procedure of Miller et al. (1988). Several multiplex amplification 
reactions were performed and combined in only two electrophoretic processes. Electrophoresis 
was carried out using an ABI PRISMTM 377 DNA sequencer and data processed by the 
Genescan and Genotyper Analysis software. Sizing of the PCR products was based on both the 
internal size standard and three samples that were repeated in all the gels.  
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Computations. Allele frequencies based on direct counting were obtained and Hardy-
Weinberg equilibrium (HWE) deviations estimated on the basis of the exact test (Guo and 
Thompson, 1992) using the GENEPOP 3.1 program (Raymond and Rousset, 1995). Mean 
observed heterozygosity and estimates of expected heterozygosity (gene diversity) assuming 
HWE were calculated using the Microsat program (Minch et al., 1996).  
 
RESULTS AND DISCUSSION 
Table 1 includes values obtained at each microsatellite locus and breed for the following 
parameters: number of observed alleles (n), observed heterozygosity (Hobs) and gene diversity 
(Hexp). The number of alleles identified in one breed but not in the other is indicated as private 
alleles (p.a.).  
 
The mean number of alleles observed per locus was 6.7 in Barrosã (from 3 to 10) and 6.6 in 
Cachena cattle (from 3 to 10). Mean gene diversity reached 0.66±0.15 in Barrosã (varying 
between 0.238 and 0.858) and 0.64±0.14 in Cachena cattle (ranging from 0.319 to 0.894). All 
these results indicate a high degree of genetic variation, of the order of that reported for 
microsatellite sequences in Iberian cattle (Arranz et al., 1996; Martín-Burriel et al., 1999) and 
other European cattle (MacHugh et al., 1997). Interestingly, a considerable within-breed 
variability is evident also in Cachena cattle in spite of the reduced number of existing animals, 
situation which has also been found in other endangered cattle (Edwards et al., 2000). 
 
In the analysis to detect departures from Hardy-Weinberg equilibrium, four contrasts of a total 
of 38 showed significant differences, one corresponding to Cachena cattle (ETH3 sequence) 
and three to Barrosã cattle (ETH3, BM1818 and ILSTS0011 microsatellites). These HWE 
departures resulted in significantly decreased observed heterozygosities when compared to 
gene diversities for the particular cases indicated (see table 1). The deviation from HWE at 
three loci in Barrosã cattle might be partially attributed to a possible division of the breed into 
sub-populations. By its part the departure only at ETH3 sequence in Cachena cattle, with a 
marked difference Hobs/Hexp (0.489/0.708), might be caused by effects such as misidentification 
of genotypes at this locus, presence of “null” alleles or even possible linkage disequilibrium 
with variants of functional importance.  
 
As it is shown in table 1, out of the 129 different alleles observed in Barrosã cattle, 24 variants 
(18.5%) were not found in the second breed. By its part 22 alleles out of 126 total variants in 
Cachena (17.5%) were not identified in Barrosã. Since the described sampling procedure may 
be considered representing each breed adequately, some of these alleles are probably private 
variants, indicating genetic differences between breeds. A close genetic relationship is 
accepted for Barrosã and Cachena breeds, although there are different theories on this respect. 
Some authors consider Cachenas a subtype of Barrosã cattle, whereas others suggest for 
Cachena cattle important genetic influences from other cattle apart from Barrosã. In this 
regard, the finding in our study that certain alleles present in Cachena cattle probably do not 
exist in Barrosã seems to better suit the latter hypothesis. 
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Table 1. Number of observed alleles (n), observed heterozygosity (Hobs), gene diversity 
(Hexp) and number of private alleles (p.a.) at each locus and breed 
 

 Barrosã  Cachena 
 n Hobs Hexp p.a.  n Hobs Hexp p.a. 
BM8125 5 0.587 0.557 -  8 0.608 0.612 3 
CSSM031 7 0.848 0.707 -  9 0.630 0.620 2 
ILSTS005 3 0.463 0.496 1  3 0.435 0.490 1 
BM1818 8 0.553 0.789 3  5 0.674 0.762 - 
INRA006 6 0.553 0.708 1  6 0.674 0.643 1 
CSSM066 9 0.894 0.840 1  10 0.761 0.785 2 
ILSTS011 9 0.609 0.796 4  7 0.739 0.615 2 
MCM53 7 0.596 0.512 2  7 0.369 0.481 2 
BM6526 8 0.766 0.698 2  10 0.587 0.720 4 
RM006 4 0.574 0.569 1  3 0.674 0.659 - 
TGLA227 10 0.787 0.858 -  10 0.808 0.894 - 
BM2113 8 0.872 0.840 -  8 0.808 0.817 - 
ETH10 6 0.745 0.783 -  6 0.851 0.807 - 
SPS115 7 0.255 0.238 2  5 0.355 0.319 - 
TGLA126 5 0.659 0.771 -  5 0.750 0.772 - 
TGLA122 6 0.723 0.681 2  7 0.659 0.738 3 
ETH3 10 0.704 0.856 4  7 0.489 0.708 1 
ETH225 6 0.745 0.782 -  6 0.745 0.779 1 
BM1824 5 0.681 0.709 1  4 0.613 0.725 - 

 
CONCLUSION 
Our results show that in spite of its endangered situation, a considerable within-breed genetic 
variation is evident in Cachena cattle, similar that found in the Barrosã breed and in other 
cattle. Moreover, data obtained from allele presence in both breeds would be in favour of 
partially differentiating their genetic origin. These findings together with their differential 
characteristics both in biometric and productive traits recommend further attention to the 
preservation of Cachena cattle in order to avoid the possible loss of their valuable genetic 
background.  
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