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Abstract

Slavova, S. & Achkakanova, E. (2021). Study on some economic indicators, characterizing the production efficien-
cy of raising Ile de France sheep. I. Comparative analysis of economic results in different production units. Bulg. 
J. Agric. Sci., 27 (5), 838–845

The object of research was to estimate the main economic indicators related to production efficiency – revenues, costs, 
profit and profitability of Ile de France sheep farms in three different regions of Northern Bulgaria for a 3-year period (2018-
2020). Production system was semi-intensive, stable-pasture, with feeding in winter and grazing in summer. Profit was calcu-
lated as a difference between total revenues and total costs, and profitability rate as a ratio between profit and total costs. Data 
were processed using a mathematical-statistical model and Excel computer program. Profit and profitability were calculated 
negative on Farm 2 – BGN -51.62 and -8.97%, respectively, and positive on Farm 1 (BGN 250.27 and 57.28%) and Farm 
3 (BGN 59.83 and 23.98%). Based on the obtained results, it can be summarized that the farm size does not determine the 
amount of revenues, but rather animal productivity, applied technologies and management strategy. The availability of pas-
tures and feed self-production also contribute to higher economic results on farms. In order to achieve economically efficient 
production, it is necessary to find the optimal ratio between the costs of purchasing and raising highly productive animals and 
the revenues from sales, taking into account the risk of investment as well.

Keywords: Ile de France sheep; revenues; costs; profit; profitability

Introduction

Meat sheep breeds stand out with their early-maturity, 
high prolificacy and out-of-season mating ability, which play 
a crucial role for an efficient selection (Bromley et al., 2001). 
A main biologic and economic advantage of breeding sheep 
for meat is the high growth intensity of lambs associated 
with the genetic ability of the animals for better absorption 
of nutrients from feed. 

Breeding meat sheep in most European countries relies 
mainly on grazing pastures and high prolificacy of the ewes 
to achieve a favorable ratio of income to production costs, 

having in mind that profitability of meat sheep farms is often 
lower that of the dairy farms (Cabaret et al., 2017).  Due to 
the extremely good climatic conditions and the availabili-
ty of pastures almost all year round, the United Kingdom 
is the leader in the number of meat sheep and Ireland is the 
largest net exporter of sheep meat in the European Union 
(SheepNet, European Knowledge Exchange). 

In the Mediterranean countries, economic efficiency of 
meat farms is mainly due to the high performance of the an-
imals and to a large extent to own feed production, as the 
role of the rearing system, which is in most cases extensive, 
should not be neglected too (Ripoll-Bosch et al., 2012). Sub-
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sidies also play a significant role for the final economic out-
come, as trying to compensate for the price of lambs and dif-
ficulties in their production in disadvantaged areas (Benoit & 
Laignel, 2007). However, farmer income is still among the 
lowest in the sector, and increasing farm size is not able to 
increase it significantly (Benoit & Laignel, 2011).

The French meat sheep breed Ile de France is one of the 
most widespread in Europe. According to Harcsa et al. (2004), 
the animals of the breed show very good results in terms of 
their reproductive characteristics, due to their poly-cyclicity 
and ability to lamb more than once a year, which guaran-
tees higher revenues and efficient production. In France, the 
breed is usually bred under intensive conditions in the plains 
where cereals are grown. It provides farmers with excellent 
opportunities to realize an added value of grain production 
by fattening lambs. The ability of females to reproduce more 
than once a year also unlocks opportunities to apply differ-
ent lambing systems /1 or 2 lambing campaigns per year/ to 
meet market demand (France Génétique Elevage).

The Ile de France breed was imported to our country in 
the 70s of the last century and is currently pure or cross-
bred. In 2005, the “Ile de France Breeding Association in 
Bulgaria” (www.iledefrance-bg.com) was established, as its 
main function up to now is to support the efforts of its mem-
bers to increase the economic efficiency of their farms, to 
contribute to increasing genetic progress and to ensure breed 
purity (www.iledefrance-bg.com). By 2021, the number of 
Ile de France sheep in the country exceeds 8 000, and under 
selection control, entered in the Register of the Executive 
Agency for Selection and Reproduction in Animal Husband-
ry are 6 593 heads /“Ile de France Breeding Association in 
Bulgaria”/.

In recent years, a number of authors have studied the pro-
ductive traits and meat qualities of the breed (Bonev et al., 
2001; Slavov et al., 2004; Raycheva et al., 2004; Raycheva 

& Ivanova, 2005; Laleva et al., 2006; Metodiev et al., 2008; 
Ivanova & Raicheva, 2015; Dimova, 2019; Laleva et al., 
2020; Achkakanova & Staikova, 2019 a, b; Staikova & Ach-
kakanova, 2019; Achkakanova et al., 2020), as well as the 
economic efficiency of breeding purebred animals (Popova 
et al., 2007a, b; Slavova, 2020; Stankov, 2020) and cross-
breeds (Popova et al., 2013; Ivanov, 2019).

Despite the value and importance of the research carried 
out, more extensive biological and economic information is 
needed to establish the economic efficiency of breeding Ile 
de France sheep under current market conditions and pro-
ductive performance levels.

Thus, the purpose of the present research was to estimate 
the value of the main economic indicators related to produc-
tion efficiency – revenues, costs, profit and profitability, of 
Ile de France sheep farms in Bulgaria.

Material and Methods

The study was conducted on Ile de France sheep farms 
in three different regions of Northern Bulgaria. Production 
system on the farms was semi-intensive, stable-pasture, with 
feeding in winter and grazing in summer. The three farms 
studied had a membership in a breeding organization – “As-
sociation for breeding of the Ile de France breed in Bulgar-
ia”. Data on the production system adopted, on the animal 
performance and on the financial issues were provided by 
the owners and the accounting for a period of 3 years (2018-
2020). 

Tables 1, 2 and 3 present, respectively, the total number 
of animals in flock by categories, their productive character-
istics and the main production indicators by farms and years.

Based on the financial data provided, revenues, costs, 
profit and profitability before and after subsidies were cal-
culated. Profit was calculated as the difference between total 

Table 1. Number of animals on the farms 
Categories Farm 1 Farm 2 Farm 3

2018 2019 2020 2018 2019 2020 2018 2019 2020
Lambs 397 426 298 590 460 420 420 290 290
Ewe and ram lambs 30 15 20 70 90 70 0 41 0
Ewes 239 240 191 530 410 390 500 305 305
Rams 23 11 11 25 20 20 32 15 14

Table 2. Productive characteristics of the animals on the farms
Productive traits Farm 1 Farm 2 Farm 3

2018 2019 2020 2018 2019 2020 2018 2019 2020
Live weight, kg 75 75 75 75 75 75 65 68 70
Lambs born per ewe 1.66 1.78 1.56 1.2 1.2 1.2 1.25 1.25 1.25
Wool production, kg 3.7 3.8 3.8 4 4 4 3.5 3.6 3.3
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revenues and total costs, and profitability as a ratio between 
profit and total costs. Data were processed with a mathemat-
ical-statistical model and Excel computer program. Econom-
ic indicators were reported in total per farm and per ewe.

Results and Discussion

Revenues on farms were from the sale of lambs, ewe and 
ram lambs, ewes and rams, wool and subsidies (Table 4).

The price of lambs for slaughter per kg of live weight 
varied from BGN 5.50 to BGN 8 (without VAT incl.) de-
pending on various factors – season, production volume and 
specifics of the sale and customer. Revenues from breeding 
lambs were reported only on Farm 1 and Farm 2. On Farm 
3 female breeding animals were sold at older ages. Within 
the “Association for Breeding of the Ile de France breed in 
Bulgaria”, purchase prices of breeding progeny have been 
adopted and approved to BGN 10 and BGN 12 per kg live 
weight, respectively for female and male lambs. In the calcu-
lation, the first farm reported the highest income from lambs, 
which was associated with the higher level of fertility, prolif-
icacy and growth intensity.

Farms sold breeding lambs, ewes and rams, which in-
dicated for the increased market demand of animals of the 
breed. Farm 1 generated the most significant income from 
breeding rams, given the fact that the males used on the farm 
for reproduction were imported from France, with pedigrees 
and certificates guaranteeing their high genetic value.

Incomes from wool were small, mainly due to the low 
price, ranging from BGN 0.84 per kg to BGN 1.40 per kg.

Revenues from sales were the highest in Farm 1 – BGN 
162 154.33, followed by Farm 2 and Farm 3 with BGN 113 
400.66 and BGN 99  568, respectively. This was due both 
to the higher productivity of the animals and to the applied 

methods for intensification of the breeding process. Farmer’s 
marketing strategy and the purchase price of production also 
played an important role to the obtained results.

Farms received subsidies for ewes under selection con-
trol, “De minimis” state aid, payments for pastures and 
agri-environment payments (only for Farm 2).

Total revenues, on average for the analyzed period, was 
the highest for the first farm – BGN 193 818.06, with a 
not significant advantage over the second farm (BGN 188 
500.25). On the third farm incomes were BGN 121 353.66. 
Revenues per ewe were much higher for the first sheep farm 
– BGN 871.04, compared to the others – BGN 426.96 (Farm 
2) and BGN 335.72 (Farm 3).

Fixed costs included costs for selection, accounting 
and pasture rent. They were significantly higher for Farm 
2 (BGN 17 000 – 18 000 per year), mainly due to the larger 
amount, paid for pastures (Table 5).

Animal feeding and maintenance costs usually have the 
highest relative share in the structure of variable costs. The 
value of the feed costs significantly prevailed in the second 
farm, amounted to BGN 259.74 per ewe, as feed was par-
tially purchased. Labour costs were the highest in Farm 1 – 
BGN 181.86 per ewe, being lower for Farm 2 (BGN 118.21) 
and Farm 3 (BGN 78.19). 

Breeding animals were purchased on the farms – both 
males and females on Farm 1, and only males on the rest 
farms. Thus, the value of the costs for purchasing animals 
on the first farm was significantly higher – BGN 81 502.20. 

Total costs were estimated the lowest for Farm 3 – BGN 
98 697.53, and the highest for Farm 2 – BGN 226 371.96. 
However, the total costs per ewe were most significant for 
the first farm – BGN 620.77.

Profit and profitability before subsidies were negative for 
Farm 2, meaning that the farm was unprofitable, based on 

Table 3. Basic parameters of production
Parameters Farm 1 Farm 2 Farm 3
Live weight of lambs at birth, kg 5-6 4 3-3.5
Live weight of lambs at weaning, kg 27 28 13-15
Weaning age, days 60 75-80 30-40
Annual repair of the flock, % 20 20 15
Intensity of breeding process once per year twice per 3 years once per year
Artificial insemination yes no no
Hormonal treatment yes no yes
Conception rate, % 96 85-90 90
Feed self-sufficiency yes yes yes
Purchase of feed no yes no
Number of workers 3 6 2
Purchase of female animals From France and own replacement no no
Purchase of male animals From France at the age of 10 months From outside flocks in Bg From outside flocks in Bg
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the difference between sales revenues and production costs 
(Table 6). On Farm 1 and Farm 3, indicators were positive 
only for a part of the studied period.

The addition of subsidies changed the values of prof-
it and profitability on Farm 2, so that a negative result /
BGN -189.21 and -35.29%/ was obtained only for 2019, 
confirming the stated by Connolly (2000) that subsidies 
were crucial for the financial viability of farms. Howev-
er, on average for the study period, both indicators were 
calculated negative – BGN -51.62 per ewe and -8.97%, 
respectively. The owner of the farm and breeders should 
pay attention to increasing the productive performance of 
the animals and optimizing fixed and variable costs. In re-
spect to cost optimization, Lobo et al. (2011) pointed out 
that feed self-sufficiency was crucial for the efficiency of 
meat production. Olaizola et al. (2008) added that the in-
troduction of new feeding technologies could increase the 
final economic effect of production, but only if it reduc-
es the cost for labour and increase technical efficiency. 
According to Pérez et al. (2007), the optimal income for 
meat farms can be achieved by rationalizing the basic raw 
materials, used in the production process and adapting 
them to the real needs and stocks. In this way, the max-
imum efficiency will be determined not as much by the 
type of production system applied, but by the technical 
security and management in the flocks.

On Farm 1 and Farm 3, profit and profitability after 
subsidies remained negative for 2020 and 2019, respective-
ly, but on average for the studied period turned to positive. 
Therefore, both farms were profitable and cost-effective. 
However, the significant difference in the indicators’ values 
was impressive, coming mainly from the higher productivity 
of the animals on the first farm.

Economic efficiency of two Ile de France sheep flocks 
was studied by Slavova (2020), and profitability after subsi-
dies was estimated to 11.9% and -32.2%, respectively. Stan-
kov (2020) also found a positive value for profitability with 
subsidies – 29.14% on Ile de France sheep farm and recom-
mended to increase lambing frequency to get higher income. 
Popova et al. (2007a) reported a profitability of 36.53% 
for meat-producing sheep farms in the intensive regions of 
Bulgaria, and Popova et al. (2013) estimated 27.95% profit-
ability for crossbreds of Ile de France and Mouton Charolais 
sheep in the mountainous and semi-mountainous areas of 
the country. Popova et al. (2019) indicated higher economic 
efficiency in fattening F1 lamb crosses of Bulgarian dairy 
synthetic population ewes and Ile de France rams, compared 
to F1 lambs of Bulgarian dairy synthetic population ewes 
and Mouton Charolais rams and F1 lambs of ewes and rams 
of Bulgarian dairy synthetic population. Ta

bl
e 

6.
 E

co
no

m
ic

 r
es

ul
ts

Ec
on

om
ic 

in
di

ca
to

rs
Fa

rm
 1

Fa
rm

 2
Fa

rm
 3

20
18

20
19

20
20

20
18

20
19

20
20

20
18

20
19

20
20

BG
N

EU
R

BG
N

EU
R

BG
N

EU
R

BG
N

EU
R

BG
N

EU
R

BG
N

EU
R

BG
N

EU
R

BG
N

EU
R

BG
N

EU
R

Pr
of

it 
be

fo
re

 
su

bs
id

y. 
BG

N/
EU

R

63
56

7.
62

32
50

1.
61

64
08

6.
00

32
76

6.
65

-4
06

26
.2

0
-2

07
71

.8
5

-8
09

41
.8

2
-4

13
84

.9
0

-1
28

77
5.

52
-6

58
41

.8
8

-5
74

96
.5

9
-2

93
97

.5
4

12
07

9.
00

61
75

.8
9

-5
31

77
.5

0
-2

71
89

.2
2

43
70

9.
90

22
34

8.
52

pe
r e

we
. B

GN
/

EU
R

26
5.

97
13

5.
99

26
7.

03
13

6.
53

-2
12

.7
0

-1
08

.7
5

-1
52

.7
2

-7
8.

08
-3

14
.0

9
-1

60
.5

9
-1

47
.4

3
-7

5.
38

24
.1

6
12

.3
5

-1
74

.3
5

-8
9.

14
14

3.
31

73
.2

7

Pr
of

it 
af

ter
 su

bs
i-

dy
. B

GN
/E

UR
94

70
2.

02
48

42
0.

37
95

97
2.

40
49

06
9.

91
-8

65
5.

80
-4

42
5.

64
12

06
0.

91
61

66
.6

5
-7

75
76

.4
0

-3
96

64
.1

8
45

28
.2

1
23

15
.2

4
33

90
4.

00
17

33
4.

84
-3

25
07

.5
0

-1
66

20
.8

2
66

57
1.

90
34

03
7.

67

pe
r e

we
. B

GN
/

EU
R

39
6.

24
20

2.
59

39
9.

89
20

4.
46

-4
5.

32
-2

3.
17

22
.7

6
11

.6
4

-1
89

.2
1

-9
6.

74
11

.6
1

5.
94

67
.8

1
34

.6
7

-1
06

.5
8

-5
4.

49
21

8.
27

11
1.

60

– 
on

 av
er

ag
e 

(B
GN

)
25

0.
27

-5
1.

62
59

.8
3

– 
on

 av
er

ag
e 

(E
UR

)
12

7.
96

-2
6.

39
30

.5
9

Pr
of

ita
bi

lit
y 

be
-

fo
re

 su
bs

id
y. 

%
58

.8
5

59
.3

6
-2

2.
14

-3
9.

74
-5

8.
58

-3
1.

27
10

.7
9

-5
5.

39
49

.5
8

Pr
of

ita
bi

lit
y 

af
ter

 
su

bs
id

y. 
%

87
.6

7
88

.9
0

-4
.7

2
5.

92
-3

5.
29

2.
46

30
.2

9
-3

3.
86

75
.5

1

– 
on

 av
er

ag
e

57
.2

8
-8

.9
7

23
.9

8



844 Stanimira Slavova and Evgeniya Achkakanova

Conclusions

Based on the obtained results, it could be summarized that 
the farm size /number of ewes on the farm/ does not deter-
mine the amount of revenues, but rather animal productivity, 
applied technologies and management strategy /including 
the possibilities to participate for the support schemes pro-
vided by the state/. Therefore, the role of the assets, owned 
by farmers should not be neglected. The availability of own 
pastures does not require rental costs and indirectly leads to 
a more favorable financial result, and own feed production is 
associated with optimization of food costs. Important for the 
financial result is also self-production of young breeding fe-
male animals for flock repair and purchase of only males in 
order to avoid inbreeding, which could reduce total costs and 
increase profits. However, this should not be on the account 
of productive performance, which in turn would have a neg-
ative impact on revenues. In order to achieve economically 
efficient production, it is necessary to find the optimal ratio 
between the costs of purchasing and raising highly produc-
tive animals and the revenues from sales, taking into account 
the risk of investment as well.

References

Achkakanova, E. & Staikova, G. (2019a). Effect of Different 
Sources of Specific Variance on Live Weight and Daily Gain of 
Ile de France Sheep in Bulgaria. Journal of Mountain Agricul-
ture on the Balkans, 22 (2), 37-40. 

Achkakanova, E. & Staykova, G. (2019b). Evaluation of the main 
productive traits of Ile de France sheep in Bulgaria, Bulgarian 
Journal of Agricultural Science, 25 (Suppl.I), 69-72. 

Achkakanova, Е., Minkova, T. & Nikolov, V. (2020). Growth of 
Lambs of the Ile-de-France Breed from Birth to Weaning and 
Factors Affecting it. Scientific Papers. Series D. Animal Sci-
ence, LXIII (1), 13-18.

Benoit, M. & Laignel, G. (2007). Meat-producing sheep farms 
in lowland areas: diversity and trends in the last 16 years in 
France. Sheep Breeding in Bulgaria and in Europe, Collection 
of scientific reports, 95-112. 

Benoit, M. & Laignel, G. (2011). Long term analysis of meat 
sheep farming systems in France. Which dynamics of evo-
lution and which factors can explain the economic perfor-
mance?   Productions Animales, Institut National de la Recher-
che Agronomique, Paris, 24 (3), 211-220. 

Bonev, G., Laleva, S., Slavova, P. & Ivanov. I. (2001). Hormonal 
schemes for induction of estrus in non-cycling sheep of the Ile 
de France breed. Journal of Animal Husbandry, 3-4, 186-188 
(Bg).

Bromley, C. M., Van Vleck, L. D. & Snowder, G. D. (2001). Ge-
netic correlations for litter weight weaned with growth, prolif-
icacy, and wool traits in Columbia, Polypay, Rambouillet, and 
Targhee sheep. Journal of Animal Science, 79 (2), 339–346.

Cabaret, J., Benoit, M. & Laignel, G. (2017). Sustainability of 
meat sheep production in relation to health and reproduction 
traits. Journal of Dairy, Veterinary & Animal Research, 5(1), 
6-11.

Dimova, N. (2019). Opportunities for improving the productivity 
of sheep from different productive directions. Dissertation, Ag-
ricultural Institute, Stara Zagora, 156 (Bg).

Harcsa, А., Pál, G., Komlósi, I. & Jávor, A. (2004). Lambing 
Frequency in the Ile de France, Suffolk and Babolna TETRA 
Stocks of Babolna c.o., Szendrő. Acta Classica Universitatis 
Scientiarum Debreceniensis, 13, 1-4 (Hg).

Ivanov, N. (2019). Increasing the lamb production efficiency. PhD 
Thesis, Agricultural Institute – Stara Zagora, Academy of Ag-
riculture, 123 (Bg).

Ivanova, T. & Raicheva, E. (2015). Weight growth of Ile de France 
lambs according to the genealogy line. Bulgarian Journal of 
Agricultural Science, 21(2), 409-412.

Laleva, S., Slavova, P., Ivanova, T., Kalaydzhiev, G., Popova, Y., 
Ivanov N. & Metodiev, N. (2020). Phenotypic characteristics 
of breeding traits in sheep of the Ile de France breed. Journal of 
Animal Science, LVII, 3, 23-30 (Bg).

Laleva, S., Slavova, P., Popova, J., Boykovska G. & Krastanov. 
J. (2006). Study of fertility and live weight in lambs Mouton 
Charolais, Ile de France, Thracian fine-wool breed and their 
crosses. In: Proceedings of International Scientific Conference 
of the Union of scientists – Stara Zagora, Volume II, Veterinary 
Medicine. Livestock, 384-387 (Bg).

Lobo, R. N. B., Pereira, I. D. C. & Facó, O. (2011). Economic 
values for production traits of Morada Nova meat sheep in a 
pasture based production system in semi-arid Brazil. Small Ru-
minant Research, 96, 93–100.

Metodiev, N. & Raicheva, E. (2008). Research on the fertility of 
Ile de France sheep. In: Proceedings of a scientific conference 
“Traditions and Modernity in Veterinary Medicine”, Universi-
ty of Forestry, Sofia, 48-54 (Bg).

Olaizola, А. М., Chertouh, T. & Manrique, E. (2008). Adoption of 
a new feeding technology in Mediterranean sheep farming sys-
tems: Implications and economic evaluation. Small Ruminant 
Research 79, 137–145.

Pérez, J. P., Gil, J. M. & Sierra, I. (2007). Technical efficiency 
of meat sheep production systems in Spain. Small Ruminant 
Research, 69 (1–3), 237-241.

Popova, Y., Ivanov, N., Slavova, P., Laleva, S., Slavova, S., Ka-
laydzhiev, G. & Achkakanova, E. (2019). Efficiency of fat-
tening lambs from Bulgarian dairy synthetic population and 
its F1 crosses with meat sheep breeds. Bulg. J. Agric. Sci., 25 
(Suppl. 1), 78-81.

Popova, Y., Laleva, S., Slavova, P., Krastanov, J. & Stanev, S. 
(2007a). Economic efficiency of dairy and meat-producing 
sheep farms in the intensive regions of the country, “Sheep 
Breeding in Bulgaria and in Europe”, Collection of Scientific 
Reports, 245-249 (Bg).

Popova, Y., Laleva, S., Kirilova, S., Slavova, P., Kalaydzhiev, 
G. & Karabashev, V. (2013). Efficiency of crosses with meat-
sheep breeds in the mountainous and semi-mountainous re-
gions of Bulgaria. On-line journal “Science & Technologies”, 
“Union of Scientists – Stara Zagora”, Bulgaria, Volume III, № 



845Study on some economic indicators, characterizing the production efficiency of raising Ile de France sheep 

5, Animal studies & Veterinary medicine, 78-81 (Bg).
Popova, Y., Laleva, S., Slavova, P., Krastanov, J. & Stanev, S. 

(2007b). Economic efficiency of fattening lambs of the Ile de 
France Thracian fine-wool and Stara Zagora breeds. “Sheep 
Breeding In Bulgaria and in Europe”, Collection of Scientific 
Reports, 250-255 (Bg).

Raicheva, E., Ivanov, I., Slavova, P. & Laleva, S. (2004). Com-
parative study on quality of the carcass of lambs of the Thra-
cian fine-wool and Ile de France breeds. In: Proceedings of a 
Scientific conference with international participation of Union 
of Scientists – Stara Zagora, volume 3, Animal Husbandry and 
Veterinary Medicine, 197-203 (Bg).

Raicheva, E. & Ivanova, T. (2005). Effect of lambing season, type 
of birth and sex on live weight and weight gain of lambs of the 
Ile de France breed. Journal of Animal Husbandry, 5, 222-226 
(Bg).

Ripoll-Bosch, R., Diez-Unquera, B., Ruiz, R., Villalba, D., 
Molina, E., Joy, M. & Olaizola, A. (2012). An integrated 
sustainability assessment of Mediterranean sheep farms with 
different degrees of intensification. Small Ruminant Re-

search, 105 (1), 46-56.
Slavov, R., Slavova, P. & Laleva, S. (2004). Genetic structure of 

Ile de France sheep breed in Bulgaria according to the trans-
ferrin and haemoglobin polymorphous genetic system. Trakia 
Journal of Sciences, 2(2), 38-40.

Slavova, S. (2020). Economic efficiency in breeding sheep of dif-
ferent productivity directions and selection levels. PhD Thesis, 
Agricultural Institute – Stara Zagora, Academy of Agriculture, 
176 (Bg). 

Staikova, G. & Achkakanova, E. (2019). Effect of Different 
Sources of Specific Variance on fertility of Ile de France Sheep 
in Bulgaria. Journal of Mountain Agriculture on the Balkans, 
22 (3), 1-10. 

Stankov, K. (2020). Еconomic efficiency of local, merino and 
meat-type sheep breeds raised in Bulgaria without milking. Ag-
ricultural Science and Technology, 12 (1), 37-41.

France Génétique Elevage. http://en.france-genetique-elevage.
org/Diversity-of-meat-sheep-breeds.html

SheepNet, European Knowledge Exchange. http://www.
sheepnet.network/node/303

Received: November, 26, 2020; Accepted: August, 12, 2021; Published: October, 2021


