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INTRODUCTION
Demand for more natural animal products is increasing in developed countries and also
although to a lesser degree in less developed ones. Consumers desire to eat a more natural type
of meat with low levels of fat, no antibiotics and hormones. Free range broilers are bred in a
low intensive system and they have free access to pasture. This kind of production does not
need of large investments and the product can reach value-added markets, with the economical
advantages that it means. The usual low input animal production systems in Argentina are very
adequate for developing these kinds of systems which may allow to obtain a differential
product able to reach into the market as such. The INTA (National Institute for Agricultural
Production), through the Experimental Station at Pergamino, has developed the protocol for
producing Free Range broilers based on norms for producing the Label Rouge, (Sauver, 1997).
In order to develop a breeding program for producing an efficient broiler with carcass
acceptable to the market it was necessary, as a first approach, to evaluate broilers  for
production traits. Traits evaluated were growth rate, food  consumption, conversion, proportion
of breast and abdominal fat in the carcass. Abdominal fat weight has been found to be related
to total fat in poultry (Becker et al., 1979 ; Delpech and Ricard, 1965). Molecular markers
provide a way to improve efficiency of selection. The fatty acid synthase (FAS) plays a role on
the lipogenesis and the gene for production of this enzyme has been located (Pitel et al., 1998).
Polymorphisms for FASN gene in turkey commercial lines would explain 5 to 8 %  of the
variance in fat deposition (Sourdioux et al., 1999). If a relationship with proportion of  fat
could be established in poultry, it would be an aid to selection for improving carcass quality.
Traits associated to genetic resistance to diseases are important for all types of production but
even more for productions aiming to diminish the use of pharmacological products. Certain
haplotypes of the Major Histocompatibilty Complex (MHC) are associated to resistance to
several diseases (Kauffman et al., 1995). It is of interest to include them in a breeding plan.
The objective of the paper is to report results on evaluations of quantitative traits, molecular
and immunological markers of Free Range broilers bred in Argentina in order to establish
selection criteria. 

MATERIAL AND METHODS
Quantitative traits. Free Range birds utilized in the series of studies were the “Camperos”
from the INTA Experimental Station of  Pergamino. They are hybrids produced by
crossbreeding Cornish Red x Rhode Island Red and Plymouth Rock  strains. They are raised in
free range conditions similar to those established by Sauver, 1997. Conditions include that
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slaughter age should be about 81 days and no white animals are allowed. Experiments were
done on Camperos and one traditional commercial genotype on two diets differing in protein
level (20.5 - 16.9 %) during the starting period. Poultry (306) were raised under conventional
management recommendations otherwise, up to 70 days of age. At the end of this period a
sample of 64 poultry was slaughtered and the following weights were recorded : liveweight,
eviscerated carcass, abdominal fat (AF), feathers, blood and internal organs. A sample of 64
animals was slaughtered also at 50 days of age since commercial broilers are slaughtered
approximately at this age in Argentina. Other experiment was done to determine traits for
accurately predict weight of breast and abdominal fat at slaughter from lineal and ultrasound
measurements taken on the live animal. Animals (96) were weighted and slaughtered after
measured, and breast, abdominal fat were weighted. On these birds, the shortest and
representative length of test period for growth and food consumption was also determined. To
determine the influence of growth and food consumption on corporal and chemical
composition, the following traits were measured : weight at the beginning and the end of test
period, daily growth rate, conversion, consumption, residual food consumption and relative
gain. At the end of the test period, poultry, commercial cuts and organs were weighted. For
chemical analyses, the 96 birds were individually minced to obtain samples for analyses. This
chemical data was used to estimate retention efficiency traits which were analyzed as functions
of growth and consumption traits. For details of these experiences, refer to Melo (2001) ;  Melo
et al. (1999) ; Melo et al. (2001a,b), Miquel et al. (1998). For statistical analyses of data,
analysis of variance and multiple regression were used as needed. SAS was used in all cases.   

FASN gene. The last intron of the gene was amplified from DNA extracted from blood
samples of Camperos. Different oligonucleotides on the flanking exons were designed, which
sequences were compared with GenBank (accession number : J02839). The amplified sequence
corresponds to 1427 base pairs. In order to detect possible mutations, fragments of the
amplified region by PCR from 12 extreme individuals in fat percentage were sequenced.
Polymorphisms for 3 restriction enzymes (Pst I, Hae III and Ava II) were found. Analyses by
PCR-RFLP were done on 44 individuals using these 3 polymorphic sites.  

Major Histocompatibility Complex (MHC). Studies on MHC were started after several
experiments were done evaluating immune response of Camperos and commercial broilers.
Humoral (antibody production after vaccination against common diseases) and cell mediated
response (after injection with Sheep Red Blood Cells) and weights of bursa and spleen were
analyzed on 128 birds, (Melo et al., 1998). These experiments did not allow for conclusions to
be arrived at probably because of a large variability on the methods used. For MHC analysis,
Southern Blot was used to characterize polymorphism of class I (B-F), class IV (B-G), Rfp-Y
(Y-F and Y-Lβ) genes in 51 Campero birds. DNA probes for Y-Lβ and B-G genes were
obtained for each class of gene from DNA of one bird. These probes were obtained through
PCR, cloning followed by sequencing. The other probes (Y-F and B-F ones) were evaluated in
collaboration with Dr. Marcia Miller.

RESULTS AND DISCUSSION
Quantitative traits. Liveweight was higher (P <0.05) for commercial (3743 ± 59g) than for
the Camperos  (2494 ± 58g) as well as their cuts. Camperos showed a poorer conversion rate 
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(2.29 ± 0.09 vs. 2.59 ± 0.09, P < 0.05). At similar weight, the AF of both genotypes were
similar. Relative weight of feathers, and internal organs were higher (P < 0.05) for Camperos
than for commercial broilers (feathers : 8.1 ± 0.2, 6.5 ± 0.2 % ; large intestine : 2.7 ± 0.1, 2.4 ±
0.1 % ; gizzard 2.3 ± 0.1, 1.5 ± 0.1 % respectively). An interaction between genotype and diet
was found for growth rate, liveweight and consumption when starter diets differed in protein
percent ( Melo et al., 1999). It can be concluded, thus,  that free range genotypes do not reach
slaughter age with less fat than commercial genotypes and that relative weight of digestive
organs are also higher for Camperos probably increasing their conversion rate. The low protein
diet affected more the growth of commercial than of the Camperos probably because there is a
difference in protein requirements. In order to explain this interaction, experiments were done
to determine lysine requirements for growth and conversion on Free Range broilers. Results
showed that lysine requirements that maximice growth rate and minimice conversion were
lower for Free Range (11.8 g/kg) than for commercial birds (14.4 g/kg) during the growing
period (Mallo et al., 2000). The findings of lower lysine requirements for the Free Range
broilers should be complemented with requirements of other aminoacids. Proper diets for Free
Range poultry as well as appropriate pastures for them should be established.
The influence of growth rate and consumption over tissue retention traits was small. Whatever
tissue retention was, the more efficient birds consumed less than the population mean. The
influence of gain weight on the energy fraction retention was explained by differences in fat
deposition. No consistent results were obtained from the analyses of the relationships between
cuts and organs and weight gain, consumption or conversion. From these results and the
evaluation stated above, it seems desirable that the objective of selection should include growth
rate, consumption, breast and AF proportion with appropriate weights for each one. It was also
determined that predicting breast weight based on liveweight and length of breast was as
precise as including ultrasound measure of its depth. No precise estimate for AF weight was
obtained using lineal and ultrasound measures. A period  21 days long starting at about 54 days
old would be enough to evaluate weight gain and consumption to slaughter at 81 day. Details
on these experiments can be found in Melo (2001).  

FASN gene. 2 alleles were found in the 44 animals for each of the 3 restriction enzymes. In all
cases, there was a substitution of G to A, but recognition sites were different. Results were
confirmed on 12 birds by DNA sequencing. 
 
MHC. Sequencing of PCR products of each MHC gene, allowed to find 3 Y-Lβ and 4 B-G
gene sequences which are similar 98 and 83 % respectively with GenBank sequences.
Comparisons were done through multiple alignment. This suggests the existence of new allelic
variants in Camperos different to those found by other authors in broilers and layers. Southern
blot was done for each class of Y-Lβ and B-G genes with 6 restriction endonucleases (Bam HI,
Bgl II, Pst I, Pvu II and Xba I). It was determined that Pst I and Pvu II for Y-Lβ and Pvu II for
B-G genes are the most informative in order to evaluate the degree of polymorphism. More
polymorphism was found in the samples analyzed than that reported in other papers in which
these genes were characterized (Soria et al., 2000 ; Iglesias et al., 2000 and unpublished
results). 



7th World Congress on Genetics Applied to Livestock Production, August 19-23, 2002, Montpellier, France

Session 04. Poultry and rabbit breeding Communication N° 04-32

CONCLUSIONS
Free Range poultry from INTA (“Camperos”) should be selected to increase weight, breast
proportion, to decrease abdominal fat and conversion at 81 days of age. Lysine requirements
for growth are lower than those of commercial birds. Lower protein requirements probably
produces the genotype x diet interaction found for growth. In order to select for breast
proportion, length of breast and liveweight at slaughter should be included in the prediction
equation. To estimate consumption and conversion during the growing period, animals should
be put to cages for 21 days starting when they are 54 days old. No precise method was found to
predict, in the live animal, abdominal fat weight at slaughter. It would be very helpful to find a
molecular marker to aid in selecting for this trait.  The FASN gene is being analyzed with this
objective. The variability found for Y-Lβ and B-G genes in the Camperos may be important in
selecting for genetic disease resistance. 
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