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Abstract: The aim of the study was to examine the reproductive characteristics of 152 Limousin cows, reared in a farm 
on the territory of Southwest Bulgaria. The records about the reproductive capacity of cows used in the survey comprised 
the period 2016 - 2024. The cows, whose differences were studied, were born in Bulgaria and France. The Limousin cows, 
reared in the conditions of our country, had an average service period duration of 85.66 ± 3.51 days, and a calving period 
of 370.68 ± 3.18 days. The first-calving age was 34.21 ± 0.26 months. The animals achieved optimum service (70.58  9.33 
days), and calving (355.85 ± 12.14) periods as early as during their first lactation, which is indicative of a good reproductive 
capacity. The sire, the origin and the lactation number had a significant influence (p< 0.05) on the length of the service 
and the calving periods. The sire and the country of birth had a significant influence (p<0.001) on the first-calving age. 
The daughters of 33% of the sires had a service period of up to 80 days, and 40 % of the sires had daughters with calving 
periods of up to 368 days. The cows born in Bulgaria, had a service period of 83.71 ± 4.94 days, and a calving period of 
368.71 ± 4.05 days. The animals born in France, had 99.80 ± 15.18 service days, and a calving period of 373.01 ± 6.19 days.
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INTRODUCTION

The effective management of the beef cattle 
reproductive processes contributes to the en-
hancement of the economic benefits and the sus-
tainable production of calves (Li et al., 2025). The 
seasonal calving in a particular season is what is 
mostly practiced in the beef cattle herds, but it 
requires good reproduction organization and well 
prepared, and healthy animals with regular cy-
clicity (Diskin and Kenny, 2016). The influence 
of the breed and its ability to reproduce sustain-
ably in different conditions, such as temperature 
changes, levels of nourishment or resistance to 
diseases, are stably increasing in importance 
(Bayssa et al., 2021). In the recent years assisted 
reproductive technologies have been effectively 
used in the beef cattle herds, as they provide the 
opportunity for genetic enhancement, reduction 
in the risks of disease transmission, fertility in-
crease, and proper reproduction planning (Lamb 
et al., 2026; Andrade et al., 2024). In line with the 

reproductive methods applied, the wellbeing of 
the cattle is closely observed as an important in-
dicator, connected to the successful reproduction 
(Ritter et al., 2019). The reproduction organiza-
tion and the fertility increase, are both connected 
to a combination of factors, which have influ-
ence: breed, season of calving, farm, postpar-
tum recovery period, feeding, etc. (Izquierdo et 
al., 2021; Titterington et al, 2017). Different types 
of influence on the reproductive capacity under 
different production systems have been observed 
and analysed (Fernandez-Novo et al., 2020). Eu-
rope continues to be the main beef producer, and 
the French beef breeds continue to be among the 
most preferred for farming under different pro-
duction conditions (Grimard et al., 2017; Hoc-
quette et al., 2017). Different studies on the cat-
tle breeds with very good production and repro-
ductive capacity point to Limousine, as the one 
which is chosen, as such by a plethora of farmers 
(Vertsé-Zándoki et al., 2021). Currently, the stud-
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ies in the field of Limousin reproduction in our 
country are largely insufficient. The aim of this 
study was to examine the reproductive capacity 
of Limousin cows of different origin, reared in 
the conditions in Bulgaria. We also set ourselves 
the task to differentiate the influence of some fac-
tors, and to record the reproduction of the daugh-
ters of particular sires used. 

MATERIALS AND METHODS

The study included 152 Limousin cows, reared 
in a farm on the territory of Southwest Bulgaria. 
The animals were under the selection control of 
„National Association for Beef Cattle Breeding 
in Bulgaria“ - Sofia. The cows were reared in-
tensively in free groups in a semi-open building. 
During most of the year, from April to November, 
they used a pasture, located close to the farm. The 
cows conceived naturally with the use of bulls. 
The calvings were in tours - mostly during the au-
tumn and the spring months. The suckling period 
of the calves was 210 days. In our study, we used 
the reproductive capacity records with reference 
to cows, which had given birth within the period 
2016 - 2024. The reproductive capacity reported 
was that of cows with different origin and a coun-
try of birth Bulgaria (N-83) and France (N-69). 
The sires (N-15) had a similar French origin by 
lineage, and a different one in terms of country 
of birth- Bulgaria, Austria, Germany, France, 
Ireland, Luxemburg. The animals subject to the 
analysis were from their first to their ninth lacta-
tion. During the statistical processing, the age of 
22 months was taken as the first-calving age. As 
for the calving interval, the records used were for 
a period not longer than 520 days. The methods 

used for the calculation of the reproductive ca-
pacity were in compliance with the ICAR (2018) 
recommendations, regarding the beef farming, 
as well as with the approved Limousin breeding 
practices in Bulgaria. The data were processed 
via analysis of variance and the linear model has 
the following expression: Yijk = µ + Fi + Oj + 
Lk + eijk; where Yijk- observation vector, μ- to-
tal average constant; Fi- fixed effect of the sire 
(i=15), Oj- fixed effect of the country of birth of 
the mother (j= 2; Bulgaria and France), Lk- fixed 
effect of the lactation number (k=9), eijk- residu-
als. The data were statistically processed via the 
program SPSS, version 21 аnd presented in tables 
and figures.

RESULTS AND DISCUSSION

Limousin cows in our study had an average 
service period length of 85.66 ± 3.51 days, and a 
calving interval of 370.68 ± 3.18 days. 53.28 % of 
the animals had a service period of up to 80 days 
after calving, and a calving period of up to 365 
between the calvings. The country of birth (ori-
gin) the lactation number and the sire (Table 1) 
had a significant influence (p<0.05) on the dura-
tion of the service period of Limousin cows.

The factors, which had significant influence 
(p<0.05) on the cows calving interval, were the 
origin, the lactation number and the sire. Similar 
and significant (p<0.001) was the influence of the 
sire and the country of birth on the first-calving 
age. In a study of (Titterington et al., 2017), it was 
ascertained that the breed of the sire had a signifi-
cant influence (P<0.001) on the first calving pe-
riod of the cows. What was observed in the con-
ditions of our country was a relative variation in 

Table 1. Influence of some factors on the reproductive capacity of Limousin cows
Factor Service period Calving period Age of first calving
Father 2.152* 2.002* 5.677***
Consecutive calving 2.461* 3.735* -
Country of birth (origin) 4.512* 4.813* 25.985***
***р˂0.001; **р˂0.01; *р˂0.05
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the service and the calving periods of daughters 
of different sires (Table 2).

The daughters of 33 % of the sires had a ser-
vice period of up to 80 days after calving. The 
daughters of 27 % of the sires conceived 100 days 
post calving, with the maximum service period 
reported being 111.33 ± 19.95 days. As a whole, 
taking the conditions of our country into account, 
it can be claimed that that Limousin cows in our 
study had an optimum service and calving inter-
val periods. In beef cattle, the length of the in-
dependence and service periods is influenced 
by a number of factors such as: suckling of the 
calf, lactation number, ease of parturition, dis-
eases etc. (Damiran et al., 2018; Yavas and Wal-
ton, 2000; Washaya et al., 2025). In our study, it 
was observed that the daughters of 20 % of the 
sires had a service period of between 51 and 55 
days. This is indicative of the quick recovery of 
the reproductive cycle, connected with the post 
parturition processes. The daughters of 53 % of 
the sires had a service period between 70 and 100 
days. The greatest variation in the service peri-
od SD - 73.23 days, was reported for the daugh-

ters of sire № 10, and the lowest - SD 14.94 days, 
was reported for the daughters of sire № 8. The 
results regarding the calving period were simi-
lar to those reported for the service period. The 
daughters of 40 % of the sires had a calving pe-
riod within 368 days between their calvings. The 
remaining 60 % of the sires had daughters, which 
had calving periods of over 365 days, and the lon-
gest one recorded was 396.33 days. It could be 
stated that the cows had an excellent reproductive 
capacity as for the reproductive parameter ‘calv-
ing interval’, because they gave birth to a calf an-
nually. Brzáková et al. (2020) reported a calving 
interval of 381 days for beef cows in the Czech 
Republic. The first-calving age of Limousin cows 
observed by us was 34.21 ± 0.26 months. The 
cows born in Bulgaria had a first-calving age of 
33.81 ± 0.39 months, and those with French ori-
gin- 34.52 ± 0.42 months. The first-calving age 
had a negative genetic correlation with the num-
ber of calvings per cow’s lifetime (- 0,29), and a 
positive correlation (0,14) with the calving period. 
(López-Paredes et al., 2018). In our study, it was 
observed that the minimum first-calving age was 

Table 2. Influence of the father on the service and calving periods of Limosin cows reared in Bulgaia

Sire N
Service period Calving period
LS Sx SDev LS Sx Sdev

1 16 77.69 7.51 29.09 362.69 7.51 34.16
2 5 91.40 20.63 41.26 376.40 20.63 38.05
3 47 86.66 6.12 41.52 371.66 6.12 44.21
4 6 102.00 16.38 36.62 387.00 16.38 34.59
5 12 111.33 16.95 56.22 396.33 16.95 52.73
6 6 87.67 8.52 19.04 372.67 8.52 21.18
7 5 73.20 13.85 27.71 358.20 13.85 29.54
8 6 53.50 6.68 14.94 338.50 6.68 19.91
9 4 54.75 15.07 26.09 339.75 15.07 28.55
10 6 93.00 32.75 73.23 378.00 32.75 64.91
11 10 99.80 15.18 45.55 384.80 15.18 49.03
12 5 105.80 34.33 64.66 390.80 34.33 68.46
13 11 51.91 6.15 19.44 336.91 6.19 17.76
14 6 83.00 26.33 58.88 368.00 26.33 47.82
15 7 102.00 13.79 33.77 387.00 13.79 37.04
Total 152 85.66 3.51 43.21 370.68 3.18 43.13
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24 months, and only 2,7 % of the animals gave 
birth for the first time between 24 and 25 months 
old. (Czerniawska-Piątkowska et al., 2012) ascer-
tained that the first-calving age of Limousin cows 
in Poland was 1082 ± 177.21 days on average, and 
their calving period was 457 ± 163.13 days, which 
is older age than that reported for first calving in 
our study. In Italy (de Rezende et al., 2020), Lim-
ousin cows had a first calving age of 1101.84 ± 
236,21 days. The sire had a significant influence 
(p<0.05) on the first-calving age of the daughters 
reared in Bulgaria (Table 3). 

Bene et al. (2021) reported that in Hunga-
ry, the first-calving age of Limousin cows was 
34,7±0,4 months, and the value has exhibited a 
downward trend by decreasing by 0,33 months 
annually in the recent years. The authors re-
ceived results similar to ours, with reference to 
the significant influence of the sire (6,74 %) on 
the parameter. In our study, 73 % of the sires had 
daughters with age of first calving between 33 
and 38 months, and the daughters of 40 % of the 
sires became first-calf heifers aged 34-35 months 
old. The daughters of sire № 10 had the lowest 

age of first calving- 30.77 ± 2.62 months, and at 
the same time, they exhibited the greatest varia-
tion of the respective parameter SD - 5.86. The 
daughters of sire № 2 were reported to have the 
highest first-calving age of 37.77 ± 0.64 months, 
however, they did not display any deviations 
from the optimum values regarding their service 
and calving periods. It can be noted that the age 
difference between the age of first calving of the 
daughters of sire № 10 and sire № 2 was seven 
months, and their service and calving periods 
were similar. The daughters of 13 % of the sires, 
which had a first-calving age between 30 and 32 
months old, had longer service period of above 
100 days, and a calving period of over 385 days. 
In general, the sires used had daughters with age 
of first calving, which could be considered op-
timum for the breed. This subsequently ensures 
well developed animals with an optimum growth 
and development, perfectly prepared for an un-
complicated first lactation. As early as during 
their first lactation, Limousin cows achieve op-
timum service (70.58  9.33 days) and calving 
(355.85 ± 12.14 days) periods, which is indicative 

Table 3. Influence of the sire on the age of first calving of Limousin cows reared in Bulgaia

Sire N
Age of first calving, month
LS Sx SDev

1 16 32.93 0.92 3.57
2 5 37.77 0.64 2.13
3 47 33.98 0.52 3.54
4 6 34.92 0.76 1.70
5 12 32.70 0.86 2.86
6 6 35.01 0.71 2.27
7 5 34.74 1.46 2.91
8 6 35.86 0.95 2.19
9 4 35.93 0.58 1.76
10 6 30.77 2.62 5.86
11 10 37.20 0.49 1.46
12 5 36.89 1.15 2.30
13 11 33.37 0.31 0.98
14 6 35.13 0.36 0.80
15 7 31.85 0.51 1.25
Total 152 34.21 0.26 3.22
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of the good reproductive capacity of the young 
animals (Fig. 1).

The longest service and calving periods were 
reported for the oldest cows in the study, and 
the shortest - for the cows at their fourth lacta-
tion. The cows at their second lactation had a 
service period, which was 12.5 days longer than 
that of the cows at their first lactation. The dif-
ference between the service period of the cows 
between their fourth and eight lactations was 42 
days. The trend observed during the first three 
lactations was towards an increase of the ser-
vice and calving period by 17.4 days on average. 
Similar trend, but with prolonging the periods 
with 22.3 days was observed, between the sixth 
and the eighth lactation. (Twomey and Cromie, 
2023) reported that with the increase of the lac-
tation number of the beef cows, the calving pe-
riod decreases (P<0.001). The authors are of the 
opinion, that the early first service is connect-
ed to a reduced commercial use and lower pro-
ductivity of the cows. During the period of our 
study, the cows had relatively stable reproduc-
tive parameters with similar variations between 
the subsequent lactations. Within their first lac-
tation, 35 % of the cows had a service period of 
50 days, and 20 % had a service period between 
50 and 100 days. 63.6 % of the first- time heifers 

had a first calving period between 310 and 368 
days for the respective lactation. The first calv-
ing period for Limousin cows in Great Britain 
(Moore et al., 2018) was 424 days, and the age 
of first calving was between 25 and 36 months. 
The first-calf heifers had more difficult parturi-
tions, and recovered more slowly than the older 
cows. In our study, we ascertained that as early 
as during their third lactation, 75 % of the ani-
mals conceived up to 100 days after calving, and 
54.1 % had a calving period with duration of 365 
days. Within their fourth lactation, 77.8 % of the 
cows achieved an excellent reproductive capac-
ity with a service period of up to 82 days after 
calving, and a calving period of up to 367 days. 
(Guminskaya et al., 2021) report the best repro-
ductive parameters for Limousin cows aged be-
tween 5 and 9 years. The average service period 
length of the cows born in Bulgaria was 83.71 ± 
4.94 days, and that of the calving period- 368.71 
± 4.94 days (Fig. 2). The daughters of sires № 
13 and № 8 born in Bulgaria had service pe-
riod which was around 90 days shorter than that 
of the daughters of sire № 5. Within the coun-
try of birth, it was observed that sire № 5 had 
daughters, which were born in France, and they 
achieved service period with an optimum dura-
tion (Fig. 3).
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Figure 1. Service and calving periods of Limousin cows at different lactation
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When the daughters of sire № 1 were com-
pared within the origin, those cows born in 
France had calving and service periods, which 
were 21.42 days shorter than those of the same 
sire daughters, born in Bulgaria. The Bulgarian 
- origin daughters of 42.8 % of the sires had ser-
vice periods of up to 80 days and calving periods 
of up to 365 days. The daughters of 28.5 % of the 
sires had service periods of over 100 days after 
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Figure 3. Service and calving periods of Limousin cows born in France 

calving, and calving periods of above 390 days. 
The shortest calving period was reported for the 
daughters of sire № 13, and the longest- for the 
daughters of sire № 5, with the difference of 90.7 
days. The average length of the service period of 
the cows born in France was 88.0 ± 5.01 days, and 
that of the calving period- 373.71 ± 6.19 days.

The cows born in France displayed similar re-
productive capacity to that of the animals born 
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in Bulgaria, and the origin had a significant in-
fluence on the parameters examined. According 
to (Grimard et al., 2017), the cows from the beef 
herds reared in France, had a calving period be-
tween 379 and 444 days depending on the breed. 
In our conditions, the France - born daughters of 
20 % of the sires had a service period of up to 80 
days, and a calving period of up to 365 days. The 
daughters of 60 % of the sires had a service pe-
riod between 80 and 100 days, and a calving pe-
riod between 365 and 385 days. The cows born in 
France were successfully serviced within an op-
timum period post calving, and they also achieve 
similar calving period. The shortest service pe-
riod was displayed by the daughters of sire № 9, 
and the longest- by those of sire № 4, with the 
difference of 52.34 days. The biggest variation in 
the calving period was exhibited by the daughters 
of sire № 10 (SD- 73.23), and the lowest- by the 
daughters of sire № 6 (SD- 19.4). No service peri-
ods shorter than 50 days were reported for any of 
the daughters of both origins. 

CONCLUSION

Limousin cows reared in the conditions of our 
country had a service period length of 85.66 ± 
3.51 days, and a calving interval length of 370.68 
± 3.18. The age of first calving was 34.21 ± 0.26 
days. The service period of the cows at their first 
lactation was 70.58±9.33 days, and their calving 
period was 355.85±12.14 days, which is indicative 
of their good reproductive capacity. The animals 
with Bulgarian origin had a service period of 
83.71±4.94 days and a calving period of 368.71± 
4.05 days. The cows born in France had a service 
period of 99.80 ± 15.18 days and a calving pe-
riod of 373.01 ± 6.19 days. The father, the origin 
and the lactation number had a significant influ-
ence (p<0.05) on the length of the service and the 
calving periods. Significant influence (p< 0.001) 
on the age of first calving was exercised by the 
sire and the country of birth. The daughters of 
33 % of the sires had service period of up to 80 
days, and 40 % of the sires had daughters with a 
calving period of up to 368 days. When selecting 

breeding bulls suitable for the conditions in our 
country, it is necessary that attention be paid on 
the breeding values for the parameters, connect-
ed to the reproductive characteristics of daugh-
ters, reared in Bulgaria.
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