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Abstract

Achkakanova, E. & Penchev, I. G. (2023). Effect of birth type on slaughter characteristics of Ile-de-France lambs. 
Bulg. J. Agric. Sci., 29 (2), 359–364

The subject of the scientific research are male lambs of the Ile de France breed, divided into 2 groups of 8 each, with dif-
ferent birth types – singletons and twins/triplets, fattened intensively for a period of 60 days. The lambs were slaughtered in a 
licensed slaughterhouse, according to Bulgarian State Standard (BSS), at 120 days of age. Four lambs from each group were 
slaughtered with an average live weight closest to the group average. The main slaughter parameters, cuts, offal and morpho-
metric measurements of the carcasses were studied. The data were processed according to the methods of variation statistics 
with Data Analysis, EXCEL, 2016 of Microsoft.

The bodyweight at slaughter (BWS) of the lambs born as singles of the first group was 56.375 kg, and of the lambs of the 
second group was 52.725 kg. The weight of the cooled carcass of the lambs of the first group is 26.000 kg, and of the lambs 
of the second group – 24.675 kg. A significant difference was found in the net live weight, in the weight of the foremast and 
stomach, and the large length of the carcass. This, in turn, does not affect the obtained slaughter yield and compactness of the 
carcass, which are almost the same in both studied groups. From the conducted studies, we can conclude that the birth type 
factor does not have a significant impact on the slaughter performance of the slaughtered carcasses, but confirms the compen-
satory growth opportunities at a young age of the animals of the breed in case of multiple births. The manifestation of compen-
satory growth in lambs born as twins enables the realization of high growth at an early age and is an important indicator of the 
economic results of breeding the breed.
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Introduction

The northern half of France, where the Ile-de-France breed 
originates, is home to over 10 meat breeds, all of which typ-
ically produce heavy, top-profitable market lambs. Whether 
raised as high-value purebreds or for terminal crossbreed-
ing on hardy breeds, these breeds have met with success the 
world over, either in areas centered on cereal crop produc-
tion or grassland areas offering good forage potential (France 
Génétique Elevage, 2011).

The French meat breed of Ile de France sheep possesses 
the valuable characteristics – high growth intensity at an ear-
ly age, excellent carcass conformation, excellent slaughter 
characteristics, characteristic color and taste quality of the 
meat, polyestrility, high fertility and high milk yield of moth-
ers in the first period of lactation. The mentioned qualities 
make it more and more preferred and widespread throughout 
the world and in Bulgaria. The phenotypic manifestation of 
the genetic potential of the breed in Bulgaria was studied 
in the period after the first importation of the breed in 1968 
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until the end of the 80s, mainly by Dimitrov (Dimitrov, 1978, 
1988), who also made a comparison with the English meat 
breeds – Suffolk, Oxford and Hampshire, and also by Dim-
itrov et al. (Dimitrov et al., 1982, 1987). After this period 
until 2005, Bulgarian authors established the level of the 
selection characteristics of the breed and conducted experi-
ments and comparative analyzes with other Bulgarian breeds 
(Tyankov et al., 2000; Slavov et al., 2004; Raicheva et al., 
2005; etc.). Comparative studies with the Ile de France breed 
were carried out by scientists in Bulgaria on the live mass of 
lambs from other meat breeds, the Thracian thin fleece breed 
and its crosses, as well as on F1 crosses of the Ile de France 
breed (Laleva et al., 2006; Popova et al., 2019; Bianchi et 
al., 2003).

The intensity of growth of the obtained Ile de France off-
spring and their ability to achieve high growth at an early age 
are important for the economic results of breeding the breed. 
The main income in the meat sector is formed from the sale 
of lambs for meat and breeding animals with high genetic 
potential according to the main breeding traits. The selection 
limits for the Ile de France breed in Bulgaria are described 
by Dimitrov et al. (2016), and the fattening and slaughtering 
qualities of lambs of the breed in Bulgaria and abroad are 
studied by a number of authors (Raicheva et al., 2010; More-
no et al., 2010; Ivanova, 2021).

In recent years, a number of authors have studied the 
meat qualities of the breed and Factors Affecting it (Raic-
heva & Ivanova, 2005; Dimova, 2019; Achkakanova et al., 
2020; Achkakanova & Staikova, 2021), as well as the effi-
ciency of breeding purebred animals and crossbreeds (Sla-
vov et al., 2005; Slavov, 2007; Ivanov, 2019). Studies on the 
influence of the type of birth on the slaughter characteristics 
of lambs of the Ile de France breed in our country are in-
sufficient, especially in animals introduced in the last 10-15 
years, they have not been conducted. Given the high levels 
of fertility achieved in recent years – in a number of farms in 
our country even over 200% and the introduction of a new 
modern selection from France, as well as the high economic 
significance of the signs of fertility and meat yield, the pres-
ent study was necessary in order to update the results.

The aim of the present study was to investigate the 
slaughter characteristics of lambs at different birth types 
from the Ile de France breed.

Material and Methods

In fulfillment of the set objective, we studied two groups 
of lambs reared under real production conditions from the Ile 
de France breed, with different type of birth. The experiment 
was carried out in 2021 on a farm under the selection control 

of the breeding organization Association for the Breeding of 
the Ile de France Breed in Bulgaria (AILFB) in the area of 
the town of Dobrich. A total of 16 male lambs at the age of 2 
months, during a 60-day period of intensive fattening, were 
included in the experiment. For this purpose, 2 groups were 
formed, each with 8 male lambs, equalized by type of birth 
(group I – Single, group II – Multiple), age and live weight. 
The animals were fed with a concentrate mixture containing 
89.22% VE and KER 1.24 in 1 kg of dry matter, produced 
in a feed plant in the village of Krumovo, region Varna, with 
a BDS certificate, and alfalfa hay, containing 85% CB and 
KER 0.74 in 1kg of dry matter. The lambs were slaughtered 
at 120 days of age, with 4 lambs from each group slaugh-
tered with a live weight closest to the group average.

At the end of the fattening period, lambs destined for 
slaughter were placed on a 12-hour fasting diet. After this 
period and before slaughter, the animals were weighed to de-
termine the bodyweight at slaughter (BWS). Slaughter and 
primary processing were carried out in the following order: 
stunning, exsanguination, removal of the skin, removal of 
internal organs, halving of the carcass and subsequent cold 
storage – for 24 h at a temperature of 4°C. Before being 
chilled, the carcasses of singletons and twins were weighed 
to determine the hot carcass weight (HCW) (Figure 1 and 
Figure 3).

After the internal organs were removed, in parallel with 
the primary processing of the carcasses, they were separated 
and weighed individually. Forelimbs and hindlimbs were cut 
at the knee and hock, respectively, and weighed. The head 
was skinned and weighed without the skin. Body skin and 
scalp skin were collected and weighed together. The diges-

Fig. 1. Carcasses of lambs born as singletons
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tive tract (foregastric, stomach, small and large intestines) 
was weighed full and empty to determine the empty body-
weight (EBW) of the animals (Cezar & Souza, 2007):

Empty bodyweight (EBW) (kg) = bodyweight at slaughter 
– the feed content.

After cold storage for 24 h, the carcasses were reweighed 
to determine the cold carcass weight (CCW). Cooling loss 
(CL) during storage were also determined in this way (Gon-
zaga Neto et al., 2006):

Cooling loss (%) = ((hot carcass weight – cold carcass 
weight)/hot carcass weight) × 100

Based on these weights, the slaughter yield of the cold 
carcass and the true yield were determined (Cezar & Souza, 
2007):

Cold carcass yield (%) = (cold carcass weight/body-
weight at slaughter) × 100

True yield (%) = (cold carcass weight/Empty body-
weight) × 100

Carcass morphometric measurements were performed 
on the cold carcasses. The carcass compactness index (CCI) 
was calculated using the following formula (Cezar & Souza, 
2007):

Carcass compactness index (kg/cm) = cold carcass 
weight/Large carcass length

Singleton and twin carcasses were divided into two 
halves along the spine and the two halves were weighed 

separately (Figure 2 and Figure 4). The carcass was then 
transected into the following cuts: neck, shoulder, thigh, 
cutlet, ribs, back, and belly. Each of the cuts was weighed 
individually, deboned, and the resulting meat and bone 
weights were weighed and reported for each cut, respec-
tively.

The primary information was processed according to the 
methods of variational statistics using the software product 
Data Analysis, EXCEL, 2016 of Microsoft. Data are present-
ed as means (x ̅ ) and standard error of the mean (SEM). The 
reliability of the differences between the studied groups was 
established by the Student’s t-test.

Fig. 2. Halved carcasses of lambs born as singletons

Fig. 3. Carcasses of lambs born as twins

Fig. 4. Halved carcasses of lambs born as twins
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Results and Discussion

Table 1 presents the data on the main slaughterhouse pa-
rameters of the two investigated groups of lambs. Accord-
ing to the pre-slaughter live weight indicator, an unreliable 
influence of the type of birth factor is found, which, in our 
opinion, is due to the wider ranges of variation according 
to the studied indicator in the lambs of the II group. In con-
trast to the first indicator, a significant difference was found 
between the two studied groups in terms of net live weight, 
respectively 49.150 kg in the I group and 45.665 kg in the II 
group (p ˂ 0.05).

For the weights of the carcasses – hot and cold, the in-
fluence of the type of birth factor was not established. The 
hot carcass weight for the 1st group is 26.725 kg and 25.463 
kg for the II group, and after cooling for 24 h the weights 
are respectively 26.000 kg for the I group and 24.675 kg for 
the II group. Here again, the unreliable difference is estab-
lished for the lower weights of the carcasses in the II group, 
which also reflects on the lighter halves of the carcasses in 
this group.

Regarding the cooling loss, no difference between the 
groups is found, as in the II they are higher, but statistically 
unreliable. It is interesting, however, that regardless of the 
differences in the bodyweights at slaughter between the two 
groups and the weights of the carcasses, almost the same 
slaughter yield was found in both groups – an average of 
about 46%. In the true yield, a higher percentage was ob-
served in the II group, from which it can be concluded that 
the lower live weights of the lambs that were multiple in 
the lambing did not adversely affect the final slaughter yield. 
Slavov (2007) obtained results slightly higher in percentage 
terms than our results for purebred lambs slaughtered at 130 

days of age for the slaughterhouse yield indicator. Cloete et 
al. (2007) found that the type of birth has a reliable influence 
on the slaughter yield, as it is higher in single lambs com-
pared to lambs born in large lambs.

Table 2 presents the results for the cuts of the carcasses. 
It is clear from the data that the factor of type of birth does 
not produce reliable differences on the values for the cuts we 
obtained. In all of them, with the exception of the “chop” cut, 
higher values are found in the group of soles compared to the 
second group. This also affects the meat/bone ratio, such as 
the amount of meat in the cuts from the first group is implau-
sibly greater compared to that of the II group.

Table 3 presents the data on the obtained by-products in 
the carcasses of the two studied groups. In the case of edible 
offal, no significant differences were found between the two 
studied groups. The weights of the offal head, lung, liver and 
large intestines are slightly higher in the first group, and of 
the heart, small intestines, kidneys and spleen in the second 
group. The only exceptions are the results for the forestom-
aches and the stomach which in the I group are significant-
ly higher compared to the II group, respectively 1.175 and 
0.995 (p ˂ 0.01). This difference justifies the obtained reli-
able differences in Empty bodyweight indicator as well.

No significant differences between groups were also 
found for technical by-products. For offal tail, diaphragm, 

Table 1. Carcass characteristics depending on the type of 
birth in lambs of the Ile de France breed

Carcass  
characteristics

Type of birth
I group – Single II group – Multiple

Bodyweight  
at slaughter, kg 56.375±0.937 52.725±1.767

Empty bodyweight, kg 49.150±1.002* 45.665±1.398*
Hot carcass weight, kg 26.725±0.711 25.463±1.047
Cold carcass weight, kg 26.000±0.769 24.675±0.994

Left half, kg 13.325±0.303 12.500±0.691
Right half, kg 12.650±0.569 12.175±0.360

Cooling loss, % 2.729±0.329 3.083±0.503
Cold carcass yield, % 46.098±0.593 46.785±0.688
True yield, % 52.883±0.674 54.015±1.038

n = 4 for both group; * – p ˂ 0.05

Table 2. Main cuts of lamb carcasses of the Ile de France 
breed

Cuts, kg Type of birth
I group – Single II group – Multiple

Neck 1.063±0.055 1.038±0.140
meat 0.825±0.055 0.800±0.108
bone 0.238±0.014 0.238±0.060

Shoulder 2.450±0.100 2.250±0.137
meat 1.888±0.076 1.750±0.100
bone 0.563±0.028 0.500±0.047

Leg 3.950±0.111 3.725±0.242
meat 3.050±0.100 2.800±0.206
bone 0.900±0.047 0.925±0.055

Chop (cutlet) 0.888±0.134 0.950±0.058
meat 0.658±0.144 0.738±0.043
bone 0.230±0.021 0.213±0.049

Ribs 1.800±0.141 1.750±0.100
meat 1.225±0.152 1.225±0.087
bone 0.575±0.055 0.525±0.055

Back 2.000±0.194 1.750±0.153
meat 1.263±0.104 1.300±0.141
bone 0.738±0.109 0.450±0.100

Belly 1.075±0.073 0.900±0.082
n = 4 for both group;
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testicles, bladder the data are almost similar. A reliable dif-
ference exists only in the hind feet, as in the first group they 
are heavier compared to the second group, respectively 0.715 
and 0.595 (p ˂ 0.01).

Table 4 presents the morphometric measurements of the 
carcasses of the two investigated groups of lambs. From the 
analysis of the data, it is evident that the factor type of birth 
does not have a significant influence on the morphometric 
parameters of the carcass. A statistically significant differ-
ence between the groups is found only in the case of the large 
length of the carcass, and the results are higher for the first 
group, 113.250 cm, respectively, compared to the second 
group – 109.750 cm. This, in turn, does not adversely af-
fect the carcass compactness index, which in both groups is 
0.23 on average. Non-significant differences between groups 
were also observed in the remaining measurements. It was 
established that in the II group the fat thickness at last rib 
and at the sternum, although unreliable, is greater compared 
to that of the I group.

Conclusions

From the conducted studies, we can conclude that the 
type of birth factor does not have a significant impact on 
the slaughter performance of the slaughtered carcasses. 
The manifestation of compensatory growth in lambs born 
as twins enables the realization of high growth at an ear-
ly age and is an important indicator of the economic results 
of breeding the breed. Significant differences were found 
in terms of empty bodyweight, forestomaches and stomach 
(clean) weight, and large carcass length. However, this, in 
turn, does not affect the values of the indicators of slaughter 
yield and compactness of the carcass, which in both studied 
groups are almost the same and confirm the compensatory 
growth opportunities at a young age of the animals of the 
breed in case of multiple births.
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