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Effect of breed and feeding on the carcass characteristics of the Chilote breed lamb
Jorge Ramírez-Retamal1, Rodrigo Morales2*, M. Eugenia Martínez3, and Rodrigo de la Barra3

The Chilote sheep has been developed in an isolated environment, based on grazing lands with low nutritive value belonging
to small-scale producers, because of which there is little information about the use of this breed for meat production. The
objective of this work was to determine the effects on lamb carcasses of two breeds with different productive purposes
and fed on pastures with different nutritional quality. Three groups of lambs were used. The first and second groups were
composed of 13 and 11 Chilote lambs respectively, and the third composed of six Suffolk Down lambs. Lambs remained
with their mothers, the first group on naturalized pasture and the rest on rangeland. Animals were slaughtered at 90 d of
age. Live weight, carcass weight and yield, and several zoometric parameters were determined, as well as the weight of
commercial cuts and the muscle, bone and fat ratios. Hide and hoof weights were also measured. For the effect of breed,
Chilote lamb is narrower (P ≤ 0.05) than Suffolk Down, but with a higher proportion of hide (P ≤ 0.05) and hooves (P ≤
0.05). The type of pasture only affected hot carcass yield, which was higher in Chilote lamb with naturalized pasture than
with rangeland (P ≤ 0.05). There were no effects of breed or pasture type on the main characteristics of the lamb carcasses.
Key word: Lambs, pasture, carcass quality, meat yield.

INTRODUCTION
Besides being profitable for producers, sheep meat
production should meet quality requirements of industry
and consumers, quality being the determining factor
in the agro-food chain. In the case of lamb carcasses
and meat, the concept of quality can be considered
differently by producers, industry and consumers, all
of whom use different criteria (objective or subjective)
of evaluation, resulting in a lack of homogeneity in the
concepts, which produces difficulties in interpreting
results among studies (Sepúlveda et al., 2011).
Objective measurements are mainly used to determine
carcass quality related to weight, the level of fattening
and the conformation and proportion of different tissue
components (muscle, bone and fat) (Rodrigues et al.,
2006; Carrasco et al., 2009a). These variables are
influenced by factors such as the age and sex of the
animal (Barone et al., 2007), type of feed (Jacques et
al., 2011) and the breed (Kremer et al., 2004).
The different feeding systems can influence
characteristics of carcass quality (Priolo et al., 2002;
Carrasco et al., 2009a; Jacques et al., 2011). Feeding in
sheep production can be based on concentrates, grazing,
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or a mixed system. Lambs that receive large quantities
of concentrates (creep feeding), or are fed exclusively on
these (early weaning), present higher levels of fattening,
whiter colored fat and reach slaughter weight in a shorter
period of time than lambs grazing (Mustafa et al., 2008).
However, consumers tend to prefer leaner meats (Sañudo
et al., 2000), which could be obtained from grazing
systems. As well, products from grazing systems are more
valued by consumers owing to the general perception that
they are more natural, healthier, and less contaminated,
and that this method of production respects animal welfare
(Hersleth et al., 2012).
The present use of specialized sheep breeds in meat
production, mainly in intensive production systems,
seeks to meet market requirements while also obtaining
higher economic returns for producers (Rodrigues et al.,
2006). However, the use of specialized breeds can result
in different problems given that they are not as adaptive
to the areas where they are introduced compared to
autochthonous breeds (Carneiro et al., 2010). One of
these native breeds in Chile is the Chilote (Ch), which was
developed in the Chiloe archipelago and has a common
origin to the Spanish breeds, the Churra and Castellana
(De la Barra, 2008; De la Barra et al., 2011). It is raised
mainly by small producers in extensive systems owing
to its high degree of rusticity, high fertility rate (98%),
prolificacy (125-140%), maternal ability, and resistance
to dietary restrictions, gastrointestinal parasites and hoof
problems (De la Barra et al., 2011; Martínez et al., 2012).
Because of the isolation in which the breed has been
developed, it has been produced mainly on naturalized
and marginal pastures with low nutritive value associated
also with low animal stocking. Consequently, there is
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potential for the selection, development and productive
improvement of this breed to increase the productivity
and therefore the profitability of pastoral systems. The
meat production aptitude of the Chilote breed and the
characteristics of its carcass have not been determined.
Nor has it been determined if the Chilote breed carcass
can fulfill the quality requirements of the industry and
consumers, because of which it is necessary to define the
real feasibility of the Chilote breed as a productive option
to other sheep breeds introduced to the region that were
developed for meat production and consequently have
higher nutritional requirements, such as the Suffolk Down
breed. The Suffolk Down breed represents a significant
percentage (40%) of the sheep raised in the Chiloe
Archipelago. The objective of this study was to determine
the effect of breed (Chilote and Suffolk Down) and of
different types of feeding on the main indicators of ovine
carcass quality.
MATERIALS AND METHODS
Location, animals and experimental design
The selected animals were kept at the Butalcura
Experimental Center of INIA (42º15’ S; 73º39’ W),
located in the Chiloe Archipelago, Chile. The island has a
mean annual rainfall of 2070 mm, with mean temperatures
of 10.7 °C. The assay was carried out between September
and December 2011.
Thirty offspring, 24 Chilote and six Suffolk Down,
were selected from a group of 210 females (180 Chilote
and 30 Suffolk Down) that were estrus-synchronized by
an intravaginal hormonal device (Eazi-Breed™ CIDR®,
Pfizer, New York, USA). All the lambs were from singleoffspring birth and were born in a range of no more than
48 h. Only one male reproducer was used for each breed.
Lambs were kept with their mothers until slaughter, which
was done at an average age of 90 ± 2 d. The animals were
assigned to three experimental groups according to their
weight at birth, the first group composed of 13 Chilote
lambs, the second of 11 Chilote lambs and the third of six
Suffolk Downs lambs.
Feeding
Experimental group 1 was feed on naturalized pasture
with 7-d rotational grazing and an animal load of five
sheep per hectare in 1 ha paddocks. Experimental
groups 2 and 3 were feed on rangeland (calafatal type)
with rotational grazing on five paddocks averaging 1 ha
each, with rotation every 5 d and an animal load of five
sheep per hectare. Periodic analyses were made of both
pasture types by soil sampling from 1 × 0.5 m exclusion
cages. The botanical composition (Table 1) and chemical
analysis (Table 2) of pasture samples were analyzed by
the INIA Remehue Animal Nutrition and Environment
Laboratory in Osorno, Chile. The botanical composition
was expressed as the percentage in 100 g of sample (Table

Table 1. Botanical composition of naturalized and rangeland type
pasture expressed as percentage 100 g-1 of sample.
Pasture

Naturalized

Botanical composition (%)
Agrostis capillaris L.
Berberis buxifolia Lam.
Gaultheria phillyreifolia (Pers.) Sleumer
Holcus lanatus L.
Lolium perenne L.
Plantago lanceolata L.
Trifolium repens L.
Others

8.76
0.00
0.00
77.68
4.76
2.82
1.65
4.33

Rangeland
12.20
1.06
38.24
24.33
0.00
6.44
1.42
16.31

Table 2. Average ± standard deviations of the proximal chemical
analysis of naturalized pastures and rangeland.
Chemical analysis
DM, %
CP, %
Dig, %
ME, Mcal kg-1
NDF, %
Ash, %
EE, %
DV, %
NLE, Mcal kg-1
N, %

Naturalized
16.3 ± 2.96b
20.33 ± 3.69a
77.81 ± 10.27a
2.57 ± 0.28a
52.11 ± 4.19
8.51 ± 1.99
2.16 ± 0.24a
70.48 ± 8.75a
1.54 ± 0.15a
3.25 ± 0.59a

Pasture

Rangeland
23.77 ± 4.88a
12.61 ± 2.52b
56.98 ± 10.24b
1.93 ± 0.3b
54.97 ± 2.72
7.73 ± 1.19
1.63 ± 0.25b
50.93 ± 9.26b
1.19 ± 0.16b
2.01 ± 0.41b

P-Value
0.002
0.002
0.001
0.000
0.127
0.361
0.001
0.000
0.000
0.000

Different letters between columns indicate significant difference (P < 0.05).
DM: dry matter; CP: crude protein; Dig: digestibility in vitro; ME:
metabolizable energy; NDF: neutral detergent fiber; EE: ether extract; DV:
digestibility value; NLE: net lactic energy.

1). Dry matter, ether extract, and ash were measured by the
method described by AOAC (2005) and AOAC (1984).
Crude protein was performed according to AOAC (1984).
The remaining measurements were carried out according
to Sadzawka et al. (2007).
Slaughter and carcass measurements
Lambs were weighed the day before slaughter (24 h) to
obtain their live weight (LW) and then transported to a
commercial slaughterhouse (MAFRISUR, Osorno, Chile)
with ad libitum access to water. Lambs were electrically
stunned and slaughter by severance of carotid arteries
and then skinned and eviscerated, obtaining their hot
carcass weight (HCW). Subsequently, carcasses were
kept for 24 h in cold storage at 4 ± 2 °C to register cold
carcass weight (CCW). Chilling losses were calculated
as the difference between the HCW and CCW. Yields of
hot and cold carcasses (HCY and CCY) were calculated
using the respective carcass weight in relation to LW.
Zoometric measurements of the carcasses were then taken
post mortem of loin length (K), thorax width (Wr), rump
width (G) and leg perimeter (D) (Figure 1) (Cañeque and
Sañudo, 2000).
Subsequently, carcasses were divided into two,
sectioning them along the vertebral column to obtain half
carcasses (right and left) and these were jointed, obtaining
leg, shoulder-rib and loin-abdominal muscle cuts (Figure
2), which corresponds to a modification of the official
Chilean regulation NCh1595.Of2000 (INN, 2000).
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Figure 1. Diagram of the zoometric measurements taken of ovine
carcasses 24 h after slaughter (K: loin length; Wr: thorax width; G:
rump width; D: leg perimeter).

(HCW), cold carcass weight (CCW), chilling losses
(ChL) and hot carcass yield (HCY) and cold carcass
yield (CCY), as well as the cold carcass zoometric
measurements. No significant (P > 0.05) differences were
found between Chilote and Suffolk Down lambs in any
of the analyzed variables except on rump width (G, P ≤
0.05). Regarding feeding, despite the differences in DM
production per hectare and nutritive quality (Table 2),
no significant differences were found in LW of Chilote
lambs. Significant differences (P ≤ 0.05) were only found
for HCY between Chilote lambs fed with naturalized
pasture versus rangeland, the former being higher (Table
3). There were no significant differences (P > 0.05) for
zoometric measurements between the two assessed types
of feeding.
Yields by carcass cuts in relation to the CCW,
expressed in kilograms and percentages, are presented
in Table 4. No significant differences (P > 0.05) between
Table 3. Average ± standard deviations of carcass measurements
and zoometric measurements of lambs from two breeds (Chilote
vs. Suffolk Down) and the same breed (Chilote) fed on two types of
pasture (naturalized pasture versus rangeland).
Naturalized
Chilote
(n = 13)

Figure 2. Cuts made to half carcasses 24 h after slaughter.

As well as measuring the carcass, following slaughter
the following structural weights were registered: hide and
hooves (including front and back limbs) of each animal to
obtain their proportions in relation to the LW of the animals.
Statistical analysis
Three independent statistical analyses were carried out
considering: (1) pasture type used as the food base for
chemical analysis; (2) sheep breed with same type of feed
(rangeland); and (3) type of feed as fixed effect for the
same breed (Chilote) to evaluate the characteristics of
carcass quality using an ANOVA with the Statgraphics
Centurion XV program, version 15.02.6. The n by group
was unbalanced in the three cases. The ANOVA statistical
model employed was:
Yik = µ + αi + εik
where Yik: observation of the response to the analyzed
variables; µ: mean global effect; αi: effect of the treatment
(sheep breed or pasture type); εik: error experimental. A
Pearson correlation was also conducted among variables
LW, HCW, CCW, PE, HCY, and CCY and the zoometric
measurements of the carcasses.
RESULTS
Table 3 presents the averages and standard deviations
of the variables: live weight (LW), hot carcass weight
50

Initial LW, kg
Final LW, kg
ADG, kg
HCW, kg
CCW, kg
LC, kg
LC, %
WCY, %
CCY, %
K, cm
Wr, cm
G, cm
D, cm

4.55 ± 0.65
28.20 ± 6.22
0.263 ± 0.06
12.12 ± 3.11
11.54 ± 3.02
0.58 ± 0.09
4.92 ± 0.75
42.60 ± 2.13a
40.51 ± 2.27
47.85 ± 4.04
28.92 ± 2.24
18.08 ± 1.77
49.62 ± 3.84

Rangeland
Suffolk
Down
Chilote
(n = 6)
(n = 11)
4.12 ± 0.52
26.89 ± 3.74
0.253 ± 0.04
11.04 ± 1.78
10.51 ± 1.74
0.53 ± 0.06
4.81 ± 0.33
40.92 ± 1.51b
38.96 ± 2.07
46.64 ± 2.34
28.32 ± 2.31
16.86 ± 1.41y
48.55 ± 3.07

4.93 ± 0.69
29.67 ± 5.96
0.274 ± 0.06
12.53 ± 2.95
11.95 ± 2.87
0.58 ± 0.08
4.77 ± 0.68
41.98 ± 2.07
39.98 ± 2.20
48.33 ± 3.98
28.75 ± 2.81
18.58 ± 1.99x
49.71 ± 4.58

P-Value
Feeding Breed
0.087
0.548
0.677
0.322
0.329
0.149
0.672
0.040
0.064
0.390
0.531
0.081
0.465

0.054
0.253
0.401
0.209
0.213
0.127
0.878
0.247
0.271
0.280
0.743
0.044
0.096

a,b: Different letters between columns indicate significant differences between
the pasture types (P < 0.05).
x,y: Different letters between columns indicate significant differences between
the two breeds (P < 0.05).
LW: live weight; ADG: average daily gain; HCW: hot carcass weight; CCW:
cold carcass weight; ChL: chilling losses, HCY: hot carcass yield; CCY:
cold carcass yield; K: loin length; WR: thorax width; G: rump width; D: leg
perimeter.

Table 4. Average ± standard deviation of the yields per cut (kg and
percentages) of two breeds of lambs (Chilote and Suffolk Down)
and of the same breed (Chilote) fed on different types of pasture
(naturalized pasture vs. rangeland).
Naturalized
Chilote
(n = 13)
Leg, kg
3.36 ± 0.85
Shoulder-rib, kg 4.55 ± 1.19
Loin, kg
3.66 ± 1.00
Leg, %
28.21 ± 7.12
Shoulder-rib, % 39.46 ± 0.60
Loin, %
31.66 ± 1.34

Rangeland
Suffolk
Down
Chilote
(n = 6)
(n = 11)
3.11 ± 0.48
4.10 ± 0.73
3.23 ± 0.55
26.15 ± 4.01
38.98 ± 1.05
30.75 ± 1.23

3.65 ± 0.78
4.61 ± 1.15
3.68 ± 0.98
30.65 ± 6.52
38.53 ± 1.36
30.66 ± 0.94

P-Value
Feeding Breed
0.404
0.290
0.220
0.404
0.181
0.101

0.096
0.275
0.241
0.096
0.454
0.874
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breeds were observed in any of the cuts. The cut of the
highest proportion for both the Chilote and Suffolk Down
lambs was the shoulder-rib cut.
No significant differences (P > 0.05) were found in
yields by cut for Chilote lambs feed on different types
of pasture (Table 4). With both experimental groups the
highest proportion cut was the shoulder-rib, followed
by the loin-abdominal muscle and then the leg cut. This
is due to the way in which the carcass is cut up, which
results in the shoulder-rib cut including a major part of the
carcass.
Table 5 shows the weights and proportions of the
hide and hooves in relation to the LW. There were no
significant differences (P > 0.05) between the two breeds
in the weight of these structures, but there were in the
percentages that hide and hooves represented of the live
weight of the lambs. For both structures, Chilote lambs
presented higher percentages.
No significant differences (P > 0.05) were found
between the pasture types for the weights and proportions
of the hide and hooves (Table 5). The values for the hooves
did not differ based on the types of feeding and only the
parameter of hide was slightly higher (but without statistical
significance) with animals fed on naturalized pasture.
Table 6 presents Pearson correlation coefficients of
zoometric measurements (K, Wr, G, and D) and variables
CCW, HCY, and CCY, with data of all animals.
DISCUSSION
Breed effect
The Chilote breed has the same origins as the Spanish
breeds Churra and Castellana (De la Barra et al., 2011),
which are used mainly for milk production (Cappelletti
Table 5. Average ± standard deviations of the weights and proportions
of hide and hooves in relation to the live weight of lambs of two
breeds (Chilote and Suffolk Down) and of the same breed (Chilote)
fed on different types of pasture (naturalized pasture vs. rangeland).
Naturalized
Chilote
(n = 13)
Hide, kg
Hooves, kg
Hide, %
Hooves, %

4.49 ± 0.94
0.67 ± 0.12
16.02 ± 1.19
2.40 ± 0.19

Rangeland
Suffolk
Down
Chilote
(n = 6)
(n = 11)
4.15 ± 0.64
0.66 ± 0.07
15.51 ± 1.68x
2.47 ± 0.16x

3.92 ± 0.78
0.67 ± 0.11
13.24 ± 0.82y
2.27 ± 0.15y

P-Value
Feeding Breed
0.321
0.879
0.389
0.312

0.514
0.893
0.007
0.020

x,y: different letters between columns indicate significant differences between
the two breeds (P < 0.05).

Table 6. Pearson correlation coefficients of the zoometric
measurements (K, Wr, G, and D) and main variables related to the
carcasses (CCW, HCY, and CCY) of the evaluated lambs s (n = 30).
CCW
HCY
CCY

K

Wr

G

D

0.868**
0.586**
0.633**

0.844**
0.650**
0.685**

0.868**
0.746**
0.767**

0.887**
0.815**
0.837**

**
P < 0.001; CCW: cold carcass weight; HCY: hot carcass yield; CCY:
cold carcass yield; K: loin length; Wr: thorax width; G: rump width; D: leg
perimeter.

et al., 2006). Traditionally, offspring are destined to lamb
meat production. They are fed on lactose substitutes and/
or concentrates (Joy et al., 2008; Miguélez et al., 2008)
and slaughtered with low weights (De la Barra et al.,
2012), which gives special characteristics to the meat of
these animals. In contrast, the Suffolk Down breed has
been widely distributed around the world because of the
characteristics of its meat, associated mainly with more
precocity, using it as a pure or terminal breed in different
productive systems (Rodrigues et al., 2006). Owing to the
differences in breeds, differences in the characteristics
of the carcasses could be expected. Comparing various
autochthonous breeds to Suffolk Down, Dal Prà et al.
(2009) did not find significant differences in LW, CCW,
and CCY between Bergamasca and Suffolk Down lambs
slaughtered at 90 d of age. In contrast, Rodrigues et al.
(2006) found that Suffolk Down breed showed higher
LW, HCW, and CCW than the breed Churra Galega
Bragançana at different levels of maturity. The same
authors reported significant differences for HCY and CCY.
Likewise, other authors have reported differences among
sheep breeds with distinct aptitudes for HCW and CCW
(Macfarlane et al., 2004; Kashan et al., 2005; Ekiz et al.,
2009). In the case of HCY and CCY, studies have found
differences among breeds (Kremer et al., 2004; Rodrigues
et al., 2006; Ekiz et al., 2009). These differences would be
higher in a comparison of breeds with different productive
purposes and characteristics, with meat breeds having
lower yields (Rodrigues et al., 2006), although this cannot
be confirmed by this research given the similarities in the
results obtained. In the aforementioned studies, carcass
yields border on 50%, which is higher than the values
obtained by the breeds studied in this work. Nevertheless,
the yields in carcass of Chilote and Suffolk Down lambs
were similar to those found by Kremer et al. (2004) in
sheep from the Hampshire Down, Suffolk Down, and
Texel breeds, among others.
The zoometric parameters K, Wr, and D (loin length,
thorax width, and leg perimeter, respectively) presented
higher averages in Suffolk Down lambs, without
establishing significant differences. Peña et al. (2005)
with lambs of the Segureña with carcass weights between
10.1 a 13.0 kg obtained higher K values (52.8 cm) for
Chilote and Suffolk Down. However, Wr and G were 22.5
and 16.8 cm, respectively, lower than those obtained in
the present study, like those found by Díaz et al. (2004)
in Manchego lambs. The differences among studies could
be associated with the lower carcass weights reported by
Díaz et al. (2004). The importance of carcass evaluation
lies in the economic impact it can have on productive
systems through the selection of better quality carcasses of
higher economic value. One of these measurements is G,
an indicator of the leg cut. Because this indicator is higher
in the Suffolk Down breed, owing to its characteristics as
a meat production breed, its carcass can obtain a better
classification, depending on the final market.
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Different cuts tend to be used in every country or
region, because of which it is difficult to compare
carcasses based on cuts. Nevertheless, the leg cut is one
of the most valuable cuts (prime cut) (Rodrigues et al.,
2006). Dal Prà et al. (2009) obtained lower weights, of leg
the leg cut, with Bergamasca lambs than those obtained
for Chilote and Suffolk Down lambs. However, they did
not find significant differences between the breeds at 90 d
of age, whereas Purchas et al. (2002) did. Rodrigues et al.
(2006) found differences between the Churra and Suffolk
Down breeds for the percentage of leg cut in relation to
CCW, favoring Suffolk Down. The values for the Chilote
and Churra breeds obtained by these authors were similar.
In relation to weights and proportions of hide and
hooves, the Chilote breed showed higher proportions
of these structures than did the Suffolk Down. Macit et
al. (2002) compared three sheep breeds based on lambs
slaughtered at 70 d of age and did not find significant
differences among proportions in relation to LW. The
values for hooves were similar to those of the present
study, but were markedly lower for hide (between 6.2 and
7.0%). Mostafa-Tehrani et al. (2006) obtained average
hide weights of 7.85 kg and hoof weights of 1.31 kg for
lambs with 24 kg average weight at slaughter. Differences
in LW percentages between ratios for hides (P ≤ 0.05)
and hooves (P ≤ 0.05) could be associated with the
development of each of these structures. Mohouachi and
Atti (2005) noted that organs with less metabolic activity
or a higher proportion of bone develop more rapidly than
the rest of the organism. In turn, Peña et al. (1989), in
Segureña breed, suggested that a higher proportion of
hide to LW is associated mainly with wool growth of the
animal. These results show that Chilote lamb develops
more rapidly than the meat production breed (Suffolk
Down) but that this is not reflected in weights or yields of
the analyzed carcasses. De La Barra et al. (2012) obtained
results that indicate that Chilote has a more rapid develop
up to approximately 127 d, after which the growth rate
decreases. Because of this, slaughter after this age only
increases fatty deposits that reduce the commercial value
of the carcass.
Feeding effect
For the carcass measurements of the Chilote lambs fed
on two types of pasture, Joy et al. (2008) obtained lower
LW values (23 kg) with Churra Tensina breed lambs
slaughtered at 85.5 d of age and fed on pasture composed
mainly of grasses. Although the HCW and CCW values
in this study were around 1 kg heavier among lambs
fed on naturalized pasture than those fed on rangeland,
the difference was not significant. Priolo et al. (2002)
and Jacques et al. (2011) found differences in the HCW
between Ile de France and Dorset lambs in function of
the type of feed. Animals fed on concentrates or raised
in confinement presented higher HCW than those fed by
grazing. Jacques et al. (2011) obtained a carcass yield of
52

43.2% in pasture-fed Dorset lambs, which was similar to
the yield for Chilote lambs in this work. However, they
were lower than those obtained by Carrasco et al. (2009a)
in animals fed by grazing (47.3%). Borton et al. (2005),
Carrasco et al. (2009a) and Jacques et al. (2011) found
differences in yields between animals fed by grazing and
those with different levels of concentrates, which could
be due to the diets (Borton et al., 2005; Carrasco et al.,
2009a). In the case of this study, this could be associated
with the lower nutritive quality of the rangeland, resulting
in a lower HCY.
In relation to the zoometric measurements, Carrasco
et al. (2009b), in Churra Tensina light lambs, obtained
values of 23.0, 18.2 and 51.8 cm for Wr, G, and D,
respectively, in lambs after 76 d of feeding by grazing. In
the case of Wr, results are lower than what was obtained
in this work for both pasture types, while for G the values
are higher. The zoometric parameter, D, was higher, which
could be associated with methodological differences
related to carcass weights and the methods of obtaining
zoometric measurements.
Several studies have found differences in the
proportions of the cuts, especially when comparing
grazing vs. concentrates feeding (Joy et al., 2008;
Carrasco et al., 2009b). Better results are obtained for
shoulder-rib cuts with animals fed by grazing, which can
improve the profits of producers. In the case of leg cut,
Carrasco et al. (2009b) did not find difference owing to
the feeding system (pasture and concentrates) and in the
case of pasture-fed animals this cut represented 33% of
carcass weight. Joy et al. (2008) only found differences
for the leg cut, representing a higher proportion of the
carcass in pasture-fed animals. Grazing as the feeding
mechanism also resulted in higher proportions of leg cut
according to Borton et al. (2005). Grazing animals present
more development of areas related to movement such as
the legs.
For the weights and proportions of the structures
(hide and hooves), Joy et al. (2008) did find differences
between animals fed on grazing and on concentrates in
weights (hides) and proportions (hooves) of components
not associated with carcass. The grazing group presented
values of 3.06% for hooves and 11.1% for hides, which
were higher and lower, respectively, than those obtained
with Chilote lambs fed on naturalized pasture and
rangeland.
Pearson correlation coefficients indicate a strong
relationship between zoometric measurements of the
carcasses and the weights of cold and hot carcass yields.
From this, we infer the utility of zoometric measurements,
especially D as predictors of carcass and yield weights.
CONCLUSION
The results obtained with Chilote and Suffolk Down
lambs slaughtered at 90 d of age indicated that there
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are no effects of the breed on the characteristics of the
carcass. The only significant differences observed were
in the percentages of hide and hooves in relation to live
weight, where Chilote lamb had a higher ratio. Despite
the differences in the origin and selection of the two
breeds, there was no corresponding difference in carcass
quality. In relation to the effect of pasture type, there
were significant differences only in hot carcass yield. The
naturalized-type pasture, although has better nutritional
quality than the rangeland, did not result in significant
differences in the measurements undertaken. This study
shows the possibility of obtaining carcasses without
major differences among breeds with different productive
purposes in extensive production systems in Chiloe.
ACKNOWLEDGEMENTS
This work was founded by the Project “Recuperación y
Desarrollo Ovino para la Provincia de Chiloé”, Regional
Government of Los Lagos, IDI Code: 30080533-0. The
‘‘CONICYT” scholarship to finance Jorge RamirezRetamal’s master’s studies (2003-2005) at the Universidad
de Austral de Chile is also acknowledged. We thank
Ignacio Subiabre for technical assistance. We also thank
Dr. Javier Mateo for the comments and revision of the
present work. We are grateful to the slaughterhouse staff
for their cooperation in the present study: Sergio Ríos and
Carla Negrón at FRIMA S.A.
LITERATURE CITED
AOAC. 1984. Official methods of analysis. 14th ed. Association of
Official Analytical Chemists (AOAC), Washington DC., USA.
AOAC. 2005. Official methods of analysis. 18th ed. Association of
Official Analytical Chemists (AOAC), Washington DC., USA.
Barone, C., P. Colatruglio, A. Girolami, D. Matassino, and A. Zullo.
2007. Genetic type, sex, age at slaughter and feeding system
effects on carcass and cut composition in lambs. Livestock
Science 112:133-142.
Borton, R., S. Loerch, K. McClure, and D. Wulf. 2005. Characteristics
of lambs fed concentrates or grazed on ryegrass to traditional or
heavy slaughter weights. II. Wholesale cuts and tissue accretion.
Journal Animal Science 83:1345-1352.
Cañeque, V., y C. Sañudo. 2000. Metodología para el estudio de la
calidad de la canal y de la carne en rumiantes. Monografías INIA:
Serie Ganadera 1. 255 p. Instituto Nacional de Investigación y
Tecnología Agraria y Alimentaria (INIA), Madrid, España.
Cappelletti, C., F. Rozen, L. De la Fuente, and F. San Primitivo.
2006. Extension factors for part-lactation in Churra sheep breed.
Small Ruminant Research 63:282-287.
Carneiro, H., H. Louvandini, S. Paiva, F. Macedo, B. Mernie, and C.
McManus. 2010. Morphological characterization of sheep breeds
in Brazil, Uruguay and Colombia. Small Ruminant Research
94:58-65.
Carrasco, S., G. Ripoll, B. Panea, J. Álvarez, and M. Joy. 2009a.
Carcass tissue composition in light lambs: Influence of feeding
system and prediction equations. Livestock Science 126:112-121.
Carrasco, S., G. Ripoll, A. Sanz, J. Álvarez-Rodríguez, B. Panea,
R. Revilla, and M. Joy. 2009b. Effect of feeding system on
growth and carcass characteristics of Churra Tensina light lambs.
Livestock Science 121:56-63.

Dal Prà, A., A. Crovetti, F. Sirtori, G. Brajon, A. Olivetti, and
G. Campodoni. 2009. In vita performance and slaughter
characteristics of Suffolk and Bergamasca lambs at 90 days of
age. Italian Journal Animal Science 8:492-494.
De la Barra, R. 2008. Efecto de la introducción de la ganadería ovina
en el archipiélago de Chiloé, Chile. 220 p. Universidad de León,
Facultad de Ciencias Veterinarias, León, España.
De la Barra, R., A. Carvajal, H. Uribe, M. Martínez, C. Gonzalo, J.
Arranz, y F. San Primitivo. 2011. El ovino criollo Chilote y su
potencial productivo. Animal Genetic Resources 48:93-99.
De la Barra, R., M. Martínez, C. Calderón, R. Morales, and L. De
la Fuente. 2012. Development of the morphostructure and meat
value in chilota lambs. International Journal of Morphology
30(4):1538-1543.
Díaz, M., V. Cañeque, S. Lauzurica, S. Velasco, F. Ruiz de Huidobro,
and C. Pérez. 2004. Prediction of suckling lamb carcass
composition from objective and subjective carcass measurements.
Meat Science 66:895-902.
Ekiz, B., A. Yilmaz, M. Ozcan, C. Kaptan, H. Hanoglu, I. Erdogan,
and Yalcitan. 2009. Carcass measurements and meat quality of
Turkish Merino, Ramlic, Kivircik, Chios and Imroz lambs raised
under an intensive production system. Meat Science 82:64-70.
Hersleth, M., T. Næs, M. Rødbotten, V. Lind, and E. Monteleone.
2012. Lamb meat-Importance of origin and grazing system for
Italian and Norwegian consumers. Meat Science 90:899-907.
INN. 2000. Cortes de carne de ovino. NCh 1595:Of2000. 9 p.
Instituto Nacional de Normalización (INN), Santiago, Chile.
Jacques, J., R. Berthiaume, and D. Cinq-Mars. 2011. Growth
performance and carcass characteristics of Dorset lambs fed
different concentrates: Forage ratios or fresh grass. Small
Ruminant Research 95:113-119.
Joy, M., J. Alvarez-Rodriguez, R. Revilla, R. Delfam, and G. Ripoll.
2008. Ewe metabolic performance and lamb carcass traits in
pasture and concentrate-based production systems in Churra
Tensina breed. Small Ruminant Research 75:24-35.
Kashan, N., G. Manafi, A. Afzalzadeh, and Salehi. 2005. A. Growth
performance and carcass quality of fattening lambs from fat-tailed
and tailed sheep breeds. Small Ruminant Research 60:267-271.
Kremer, R., G. Barbato, L. Castro, L. Rista, L. Rosés, V. Herrera,
and V. Neirotti. 2004. Effect of sire breed, year, sex and weight
on carcass characteristics of lambs. Small Ruminant Research
53:117-124.
Macfarlane, J., R. Lewis, and G. Emmans. 2004. Growth and carcass
composition of lambs of two breeds and their cross grazing
ryegrass and clover swards. Animal Science 79:387-396.
Macit, M., N. Esenbuga, and M. Karaoglu. 2002. Growth performance
and carcass characteristics of Awassi, Morkaraman and Tushin
lamb grazed on pasture and supported with concentrate. Small
Ruminant Research 44:241-246.
Martínez, M., C. Calderón, H. Uribe, and R. de la Barra. 2012.
Effect of management practices in te productive performance of
three sheep breeds in the Chiloé Archipelago, Chile. Journal of
Livestock Science 3:57-66.
Miguélez, E., J. Zumalacárregui, M. Osorio, A. Figueira, B. Fonseca,
and J. Mateo. 2008. Quality traits of suckling-lamb meat covered
by the protected geographical indication “Lechazo de Castilla y
León” European quality label. Small Ruminant Research 77:6570.
Mohouachi, M., and N. Atti. 2005. Effects of restricted feeding and
re-feeding of Barbarine lambs: intake, growth and non-carcass
components. Animal Science 81:305-312.
Mostafa-Tehrani, A., G. Ghorbani, A. Zare-Shahneh, and S. Mirhadi.
2006. Non-carcass components and wholesale cuts of Iranian
fat-tailed lambs fed chromium nicotinate or chromium chloride.
Small Ruminant Research 63:12-19.
Mustafa, M., J. Chadwick, P. Akhtar, S. Ali, M. Lateef, and J. Sultan.
2008. The effect of concentrate- and silage-based finishing diets
on the growth performance and carcass characteristics of Suffolk
Cross and Scottish Blackface lambs. Turkish Journal Veterinary
Animal Science 32:191-197.

CHILEAN JOURNAL OF AGRICULTURAL RESEARCH 73(1) JANUARY-MARCH 2013

53

Peña, F., T. Cano, V. Domenech, M. Alcalde, J. Martos, A. GarcíaMartínez, et al. 2005. Influence of sex, slaughter weight and
carcass weight on “non-carcass” and carcass quality in Segureña
lambs. Small Ruminant Research 60:247-254.
Peña, F., V. Domenech, F. Aparicio, and D. Méndez. 1989.
Características de la canal en corderos de raza Segureña. I.
Componentes corporales no incluidos en la canal. Archivos
Zootecnia 38:107-125.
Priolo, A., D. Micol, J. Agabriel, S. Prache, and E. Dransfield. 2002.
Effect of grass or concentrate feeding systems on lamb carcass
and meat quality. Meat Science 62:179-185.
Purchas, R., A. Silva, D. Garrick, and K. Lowe. 2002. Effects of
age at slaughter and sire genotype on fatness, muscularity, and
the quality of meat from ram lambs born to Romney ewes. New
Zealand Journal of Agricultural Research 45:77-86.

54

Rodrigues, S., V. Cadavez, and A. Teiceira. 2006. Breed and maturity
effects on Churra Galega Bragancana and Suffolk lamb carcass
characteristics: Killing-out proportion and composition. Meat
Science 72: 288-293.
Sadzawka, A., M. Carrasco, R. Demanet, H. Flores, R. Grez, M.
Mora, and A. Neaman. 2007. Métodos de ánalisis de tejidos
vegetales. 2a ed. Serie Actas-INIA N° 40. 120 p. Instituto de
Investigaciones Agropecuarias (INIA), Santiago, Chile.
Sañudo, C., M. Enser, M. Campo, G. Nute, G. María, I. Sierra, and J.
Wood. 2000. Fatty acid composition and sensory characteristics of
lamb carcasses from Britain and Spain. Meat Science 54:339-346.
Sepúlveda, W., M. Maza, and L. Pardos. 2011. Aspects of quality
related to the consumption and production of lamb meat.
Consumers versus producers. Meat Science 87:366-372.

CHILEAN JOURNAL OF AGRICULTURAL RESEARCH 73(1) JANUARY-MARCH 2013

