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A B S T R A C T

This study aimed to evaluate the biometric measurements and characteristics of the carcass and retail cuts of 24 Santa 
Inês whole lambs finished in native pasture with different supplements. The animals were divided into four experi-
mental diets: 200 g/day of a protein-energy supplement plus sodium chloride; 200 g/day of the protein-energy-mineral 
supplement; 300 g/day of the protein-energy-mineral supplement and 300 g/day of the protein-energy-min supplement 
without manganese. A complete randomized experimental design with four treatments and six replications was used. 
The supplements did not influence the biometric measurements, body score, slaughter weight, loss by cooling, weight of 
the half carcass, hot carcass yield, cold carcass yield or the biological yield and weight of retail cuts from the Santa Inês 
lambs. The weights of hot and cold carcass, empty body, gastrointestinal-tract contents and leg of the lambs that received 
300 g/day of supplement without manganese were higher than those of lambs that received 200 g/day of supplement. 
The energetic protein-mineral supplementation systems evaluated were effective in obtaining quality carcasses under 
finishing recommendations of Santa Inês sheep on native pasture with an initial weight of approximately 19.9 kg and 
slaughtered at 200 days old. 
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R E S U M O

O objetivo do trabalho consistiu em avaliar as medidas biométricas e as características de carcaça e cortes comerciais 
de 24 cordeiros Santa Inês inteiros, terminados em pastagem natural com diferentes suplementos. Os animais foram 
distribuídos por quatro dietas experimentais: 200g/dia do suplemento proteico-energético mais cloreto de sódio; 200 
g/dia do suplemento proteico-energético-mineral; 300g/dia do suplemento proteico-energético-mineral e 300 g/dia do 
suplemento proteico-energético-mineral sem manganês. Utilizou-se um delineamento experimental inteiramente casu-
alizado com quatro tratamentos e seis repetições. Os suplementos não influenciaram as medidas biométricas, a condição 
corporal, o peso ao abate, a perda por resfriamento, o peso da meia carcaça, os rendimentos de carcaça quente, carcaça 
fria e biológica e o peso dos cortes comerciais dos cordeiros Santa Inês. O peso de carcaça quente e fria, da carcaça vazia, 
do conteúdo gastrintestinal e da perna dos cordeiros suplementados com 300 g/dia sem manganês foram superiores aos 
obtidos pelos cordeiros que receberam 200 g/dia de suplemento. Os sistemas de suplementação proteico-energético-
mineral avaliados foram eficientes na obtenção de carcaças, sendo recomendada o acabamento de ovinos Santa Inês em 
pastagem natural com peso inicial em torno de 19,9 kg e o abate aos 200 dias de idade.

Palavras-chave: caatinga, cortes comerciais, ovinos, rendimento biológico, semiárido
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Introduction

The sheep industry is considered a promising eco-
nomic activity for the Brazilian semiarid region, and 
the Caatinga vegetation can serve as the main food 
supply for sheep. However, the soil and climatic 
characteristics of the region contribute to the seaso-
nality of forage production, making the establish-
ment of feeding strategies in herds necessary. The 
herds often require supplemental forage production 
and the rational use of a protein, energy and mine-
ral concentrate. 
The finishing of sheep fed exclusively on native 
pasture in the Brazil semiarid region requires more 
takes longer for the animals to reach the slaughter 
weight required by the market. However, although 
it is faster and provides carcasses with better yields, 
finishing sheep in feedlots with diets based on con-
centrate may be inaccessible to the majority of far-
mers, especially due to costs of feeding and facilities 
(Dantas et al., 2008). 
It is important to recognize how climatic conditions, 
mainly rainfall, might reduce the availability and 
quality of forage. The concentrate supplementation 
of sheep is needed for better use the forage potential 
of the region and to produce higher-quality carcas-
ses. Thus supplements that have been developed for 
when supplied to pastured animals double the wei-
ght gain and result in carcass weight between 2-15 
kg, and carcass yield higher than 40%, in the case of 
animals from Santa Inês (Cardoso et al., 2013). These 
animals are promising for meat production on pas-
ture (Santos et al., 2010; Menezes et al., 2013) and in 
confinement (Moyo et al., 2012; Souza Jr. et al., 2013). 
The minerals needs usually are not clearly defined 
in ruminants diets in addition several factors cause 
interference with its absorption, among them: the 
presence and absorption of Zn and Mn which can 
be affected by other nutrients such as Ca, Fe, P, Cd 
and Cr (Zn) and even promote antagonism betwe-
en them (Mendes et al., 2010). Thus, knowledge of 
supplementation with different levels of these mi-
nerals and their relationship with the mineraliza-
tion are fundamental to the performance of sheep 
and directly reflect the final quality of the carcass 
to be sold. Moreover, manganese is an essential ele-
ment for the normal structure of bones and directly 
affects the growth and weight gain of the animals in 
its deficiency is associated with reduced growth of 
decreased tissue deposition (Cotta, 2001).
Carvalho Jr et al. (2009) noted that concentrate and/
or mineral supplementation of animals finished on 
pasture needs to be improved to obtain the most ap-
propriate level of supplementation in order to ma-

ximize the productive and economic performance, 
based on a carcass compatible quality with consu-
mer demands. The aim of this study was to evaluate 
the biometric measurements and the characteristics 
of the carcass and retail cuts of Santa Inês lambs fi-
nished on native pasture and submitted supplemen-
tation protein-energy-mineral.

Materials and Methods 

Location of the study
The experiment was performed at the Nupeárido 
farm of the Federal University of Campina Grande 
(FUCG) in the city of Patos, Paraíba, corresponding 
to the geographic coordinates 7° 1' latitude south 
and 37° 18' longitude west. The weather is classified 
hot and dry with average temperatures of approxi-
mately 30°C, and characterized by two distinct se-
asons: a rainy season from January to May, and a 
dry season from June to December, with an average 
rainfall of 500 mm/year.

Diets and animals 
The research was conducted according the legal as-
pects of animal research and was approved by the 
Ethics Committee on animal research at the Federal 
University of Campina Grande, Paraiba, Brazil.
The experimental area consisted of 8,670 m2 and 
was divided into three paddocks composed of na-
tive pasture and containing a flora composition of 
89.2% herbaceous extract and 10.8% (939.7 m2) land 
covered by woody plants. Among the herbaceous 
vegetation were grasses such as Alexander grass 
(Brachiaria plantaginea (Link) Hitchc. and Panicum 
sp.), foxtail grass (Setaria sp.) and cocksfoot grass 
(Aristida setifolia Kunth) and among the dicotyle-
donous species were the legumes Townsville stylo 
(Stylosanthes humilis Kunth) centrosema (Centrosema 
sp.) and sicklepod (Senna obtusifolia L.). 
Twenty-four Santa Inês lambs, uncastrated males, 
with an average initial body weight of 19.9±3.12 kg 
and an average initial age of 140 days were used. 
The lambs were identified and treated with dewor-
mer and vitamin complex ADE. The animals were 
kept on native pasture for 75 days, considering the 
first 15 days as an adaptation period for the animals. 
The average daily weight gain expected was 150-180 
g/day. To track the weight gain of the animals, the 
lambs were weighed every 15 days, always at 7 am 
after fasting for 16 hours. The grazing time of the 
animals in each paddock was limited by the grazing 
pressure. When the availability of herbaceous fora-
ge was reduced to 60% of that on the date of entry 
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of the initial amount in the beginning of the trial, 
the animals were transferred to another paddock, 
allowing the area to rest for a period ranging from 
12 to 20 days, according to the level of herbaceous 
grazing. 
The handling consisted of grazing from 7 am to 4 
pm, when the sheep were gathered in the handling 
corral to receive supplementation and water ad li-
bitum. Four supplementation strategies were used 
as treatments: supplementation with 200 g/day of 
protein-energy supplement (S) and sodium chloride 
(NaCl); supplementation with 200 g/day of protein-
-energy-mineral supplement (SMM2); supplemen-
tation with 300 g/day of protein-energy-mineral 
supplement (SMM3) and supplementation with 300 
g/day of protein-energy-mineral supplement wi-

thout manganese (SMM - Mn). The use of 200 and 
300 grams of concentrated aimed to check possible 
limitations of energy and protein in the bush diet 
consumed by grazing animal in the bush, since 
some depends on the floristic composition, quantity 
and quality of dry matter available to and animals, 
limitations may occur on one or more nutrients such 
as protein, energy, and minerals (Pereira Filho et al., 
2013).
The chemical composition of the components of 
diets and herbaceous vegetation of the experimen-
tal area and composition of ingredients (%) in the 
different protein-energy-mineral supplements are 
described in Tables 1 and 2, respectively.

Component DM (%) CP1 NDF1 MM1 CE* Mn** Zn** 

Soybean meal 91.64 45.96 14.57 6.00 4.9 46.00 110 
Ground corn 90.00 12.63 41.93 2.41 4.3 38.00 34 
Grasses  43.26 6.84 66.53 7.68 4.5 89 185 
Dicotyledonous 47.35 14.42 51.36 6.96 4.1 100 108 
 

Ingredient S+NaCl SMM2 SMM3 SMM-Mn 

Ground corn 37.37 33.30 33.85 33.85 
Soybean meal 37.37 33.30 33.85 33.85 
Mineral mix1 0.00 15.27 16.68 16.68 
Urea (%) 6.58 3.36 3.67 3.67 
Common salt 18.68 14.77 11.95 11.95 
Total 100 100 100 100 
CP (g/kg) 3.009 2.705 2.817 2.817 
ME (Mcal/kg) 2.43 2.17 2.22 2.22 
Ca (%) 0.16 3.45 3.25 3.25 
P (%) 0.33 2.12 2.02 2.02 
Mn (ppm) 0 600 600 0 
Zn (ppm) 0 600 600 600 

 

Table 1 – Chemical composition of the components of the diets and herbaceous vegetation of the 
experimental area

Table 2 – Composition of ingredients (%) in the different protein-energy-mineral1 supplements.

1 Data expressed based on dry matter; * in Mcal/kg; ** in ppm; DM - dry matter; CP - crude protein; NDF - neutral detergent  
 fiber; MM - mineral matter; CE - crude energy; Mn - manganese; Zn - zinc.

CP - crude protein;  ME - metabolizable energy; Ca – calcium; P – phosphorus; Mn - manganese and Zn - zinc.
1 Mineral mix: 123.8 g of Ca/kg, 68 g of P/kg, 12 g of S/kg, 600 ppm of Cu, 100 ppm of Co, 368 ppm of Fe, 120 ppm of I 
and 12 ppm of Se.
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Ingredient S+NaCl SMM2 SMM3 SMM-Mn 

Ground corn 37.37 33.30 33.85 33.85 
Soybean meal 37.37 33.30 33.85 33.85 
Mineral mix1 0.00 15.27 16.68 16.68 
Urea (%) 6.58 3.36 3.67 3.67 
Common salt 18.68 14.77 11.95 11.95 
Total 100 100 100 100 
CP (g/kg) 3.009 2.705 2.817 2.817 
ME (Mcal/kg) 2.43 2.17 2.22 2.22 
Ca (%) 0.16 3.45 3.25 3.25 
P (%) 0.33 2.12 2.02 2.02 
Mn (ppm) 0 600 600 0 
Zn (ppm) 0 600 600 600 

 

Table 3 – Averages of the biometric measurements of lambs finished in native pasture and subjec-
ted to different types of supplementation.

BL - body length; HB - height of the back; RH - rump height; CW - chest width; RW - rump width; HG - heart girth; LL - leg 
length; TC - thigh circumference; SC - scrotal circumference; BS -body score.

Pereira Filho et al., Carcass of lambs on pasture and supplementation

Results and Discussion

There was no significant difference (p>0.05) among 
the treatments for the biometric measurements and 
body score (Table 3). The animals that received the 
protein-energy-mineral supplementation without 
manganese (SMM-Mn) presented values of 64.1, 
73.0 and 1.8 cm for body length, heart girth and 
body score, respectively. These values of biometric 

measurements and body score are considered good 
for animals grazed on pasture with supplementa-
tion highlighting the high correlation of these varia-
bles with body weight in young Santa Inês sheep (43 
kg), particularly the body score, which according to 
Pinheiro and Jorge (2010) is an important factor to 
determine with accuracy the other measurements in 
vivo and of in animals’ carcass.
 

In general, the causes responsible for variations in 
the biometrics measurements are related to ani-
mals’ genetics and carcass subcutaneous fat cove-
ring of the animal (Lôbo et al., 2013; Oliveira et 
al., 2013). Costa Jr et al. (2006) evaluated the body 
measurements of Santa Inês sheep and found a 
body length of 56.9 cm, a back height of 58.7 cm, 
a rump height of 60.7 cm and a heart girth of 68.3 
cm, values lower than those found in similar ani-
mals studied. The value of meat to the purchaser 
is mostly dependent on eating quality, keeping 
quality and nutritional value. All these can be in-
fluenced by nutrition and the genetic of animals. 
Minerals including trace elements and vitamins 
are vital components that contribute to the nu-
trient value of meat in terms of physiological and 
biochemical functions (Ponnampalam et al., 2014).
The weights of the hot carcass, cold carcass, emp-
ty body and gastrointestinal tract were influenced 
(p<0.05) by the protein-energy-mineral supple-
mentation (Table 4), while the slaughter weight, 
hot carcass yield, cold carcass yield, biological 
yield and the loss by cooling losses did not di-

ffer among the types of supplementation tested 
(p>0.05). 
The animals that received 300 g of supplement with 
or without manganese showed similar hot carcass 
and cold carcass weights, indicating that the native 
pasture composition of 10% CP and 58% NDF and 
with availability of DM ranging from 1116 to 2265 
kg/ha most likely have sufficient Mn for the proper 
development of the sheep, with no need for supple-
mentation with this mineral. In contrast, the carcass 
weights obtained in the treatments with 200 g of the 
protein-energy-mineral supplements were lower 
than those observed in sheep that received protein-
-energy-mineral supplements without Mn but were 
similar (p>0.05) to the weights those receiving Mn. 
The yields of the hot carcass and the cold carcass, 
the biological yield and the loss by cooling were not 
affected by the protein-energy-mineral supplements 
(Table 4). The protein-energy-mineral supplements 
influenced (p<0.05) the weight of sheep’s leg weight, 
and there was no difference (p>0.05) in the charac-
teristics of the half carcass, loin, rib, shoulder and 
neck or in the yields of the leg, loin, rib, shoulder 
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Variable S+NaCl SMM2 SMM3 SMM-Mn CV (%) 

SW (kg) 26.73 26.26 28.44 29.35 4.51 
HCW (kg) 12.30a 12.32a 12.96ab 13.61b 5.00 
CCW (kg) 12.00a 11.98a 12.59ab 13.31b 5.65 
EBW (kg) 22.82a 22.90a 24.13b 24.98b 2.12 
GIC (kg)  3.91ab 3.36a 4.30b 4.36b 12.98 
HCY (%) 45.98 46.94 45.53 46.37 4.88 
CCY (%) 44.88 45.64 44.23 45.36 5.46 
BY (%) 53.31 54.37 53.64 54.48 3.40 
LC (%) 2.42 2.76 2.91 2.18 12.25 

 

Component S+NaCl SMM2 SMM3 SMM-Mn 

Half carcass (kg) 5.87 5.86 6.12 6.41 
Leg (kg) 1.99a 2.01a 2.11ab 2.24b 
Loin (kg) 0.60 0.58 0.63 0.65 
Ribs (kg) 1.52 1.50 1.56 1.59 
Shoulder (kg) 1.17 1.17 1.23 1.28 
Neck (kg) 0.59 0.58 0.60 0.64 
Leg (%) 33.99 34.47 34.45 34.98 
Loin (%) 10.16 9.83 10.29 10.19 
Ribs (%) 25.85 25.73 25.43 24.82 
Shoulder (%) 20.00 20.08 20.06 20.03 
Neck (%) 10.01 9.88 9.77 9.99 

 

Table 4 – Average weight (kg) and yield of Santa Inês lambs finished on native pasture and sub-
jected to different types of supplementation. 

Table 5 – Average values of the weight (kg) and yield (%) of the retail cuts of lambs finished in 
native pasture and subjected to different types of supplementation.

Averages followed by different letters in the row differ based on Tukey’s test (P<0.05). SW - slaughter weight; HCW 
- hot carcass weight; CCW - cold carcass weight; EBW - empty body weight; GIC - gastrointestinal content; HCY - hot 
carcass yield; CCY - cold carcass yield; BY - biological yield; LC - loss by cooling.

Averages followed by different letters in the row differ based on Tukey’s test (P<0.05).

and neck (Table 5). Importantly, even increasing 
from 200 to 300 g of supplement/day, the yields did 
not change. This fact can be attributed to the forage 
availability and to the ability of Santa Inês sheep to 
select botanical species of superior nutritive value in 
areas with high floristic diversity, which can result 
in diets with a chemical composition that exceeds 
the maintenance needs, facilitating a more efficient 
use of the protein and energy, similar results to tho-
se reported by Cabral et al. (2013) and Costa et al. 
(2013) in research with sheep Santa Inês and Mora-
da Nova, respectively.
Weight loss by cooling (WLC) with an average of 
2.5% is considered normal. According to Martins et 
al. (2000) that evaluated lambs Ideal race with 123 
days of age, weighing between 16 and 37 kg, the 
indices of loss by cooling losses are approximately 
2.5% in sheep, and this value may differ between 1 
and 7% according to the uniformity of the fat cove-

rage, sex and weight of the carcass and the tempe-
rature and relative humidity of the cold chamber. 
The legs weight of sheep supplemented with and 
without Mn were similar. However, the animals 
that received 300 g of supplement without Mn sho-
wed legs 10.8% heavier comparing to animals fed 
200 g of supplement.
Peixoto et al. (2005) and Teixeira et al. (2013) sta-
ted that mineral supplementation of animals that 
are not properly nourished in energy and protein 
should be avoided because since animals do not be-
nefit from the minerals ingested because the body 
prioritizes the nutritional components required in 
larger quantities, such as energy and protein, over 
minerals and vitamins. This pattern may explain 
the results obtained in the biometric measurements 
(Table 3), for the characteristics SW, HCY, CCY, BY 
and LC (Table 4) and for weight and yield of retail 
cuts (Table 5) in the NaCl treatment relative to the 
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addition of other minerals. The differences might 
indicate a need to adjust the supplementation based 
on energy and protein levels of the feed.
The cuts of leg, loin, ribs, shoulder and neck sho-
wed average yields of 34.4%, 10.1%, 25.4%, 20% and 
9.9%, respectively (Table 5). The results demons-
trated the highest representativeness of the leg and 
shoulder compared to the other cuts. Aspect that 
can be attributed to the fact that animals are a breed 
quite adapted to semiarid region and being raised in 
a pasture system. Importantly, the leg is considered 
the cut with the highest commercial value, followed 
by the loin and shoulder, and thus, the leg is the cut 
that provides enhanced economic value to the car-
cass (Pilar et al., 2006).
 

Conclusion

Supplementation with 300 g/day of the protein-
-energy-mineral supplement with and without 
manganese resulted in greater carcass weight and 
the yield of the animals’ leg, which is considered 
one of the most important retail cuts. 
The isolated presence of manganese in mineral su-
pplementation did not influence the weight of com-
mercial cuts that were most associated with its re-
duction amount of mineral supplement provided.
The energetic protein-mineral supplementation sys-
tems evaluated were effective in obtaining quality 
carcasses under the recommendations of for Santa 
Inês sheep finishing on native pasture with an initial 
weight of approximately 19.9 kg and slaughtered at 
200 days old.
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