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Abstract

Nedeva, I., Slavov, T., Varlyakov, I., Radev, V., Panayotov D. & Nedelkov, K. (2019). Behavior of Lacaune sheep 

in a milking parlour. Bulg. J. Agric. Sci., 25 (Suppl. 3), 74–80

The aim of the study was to evaluate the eff ect of intensive farming of dairy ewes on their behavior during the milking 

process. The study was focused on the entry order and preference for a specifi c milking side, either left or right, of the milking 

installation. The data from 215 Lacaune ewes over a whole lactational period (240 days) were analyzed. Groups were formed 

according the following parameters: productivity (high- or low- producing); order/sequence of entry for milking (fi rst group – 

FG and last group – LG); with preference (SP) or without preference (NoSP) for the side of the milking installation. Our results 

showed that most of the animals developed a preference for the entry order (FG, Index of Entries in the Milking Installation /

IEMI/ = 668.62; LG, IEMI = 129.31) and the side of the milking station (SP, Index of Side preference in the Milking Installa-

tion /ISMI/ = 69.38%; NoSP, ISMI = 31.85%), but not to the milking place, which favors the process of machine milking in 

the milking parlour.
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Introduction

Studies investigating behavioral responses of farm ani-

mals give us the opportunity to develop new breeding strate-

gies that meet the biological requirements of animals. Thus, 

besides promoting animal welfare and providing the oppor-

tunity to realize the full individual potential, it also achieves 

an increase in the productivity of the whole herd. Everyday 

activities, such as milking, can be made more eff ective by 

knowing and using the specifi c behavioral responses of ani-

mals (Fraser & Broom, 1990; Wasilewski, 1999; Paranhos 

Da Costa et al., 2001). 

Ewes are social animals that live in groups with a strictly 

hierarchical structure built for a certain period of time. They 

walk, run, graze and rest together. These activities are usu-

ally initiated and led by the oldest ewes in the group (Bryson, 

1984). The characteristics of ewes’ social behavior are par-

ticularly important when developing intensive sheep dairy 

farming. Some of the distinctive features of dairy ewes’ so-

cial behavior in the milking parlour include the consistent 

order of entry and preferences of the animals towards the 

side of the milking installation. Some authors (Hopster et al., 

1998; Margetinova et al., 2003; Villagre et al., 2007) found 

thatthe order of entry into the milking parlour depends on the 

type of animals, breed, social status, milk productivity, lac-

tational stage, health status and others. In some farm animals 

such as cows (Stefanowska et al., 2000), sheep (Keszthelyi 

et al., 1992; Wasilewski, 1999) and goats (Donaldson et al., 

1967; Margetinova et al., 2003; Varlyakov et al., 2018) it 

was established that the order of entry into the milking par-
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lour was not random, i.e. animals build a conditioned refl ex 

under the infl uence of various factors. Sometimes milking in 

a milking parlour can cause stress to the animals, for exam-

ple if the milking protocol is changed for some reason, and 

thereby potentially deteriorating their health status. When 

animals are stressed, their heart rate rises and the release of 

oxytocin, which helps milk secretion, is reduced or its action 

is neutralized by the secretion of adrenaline. This causes an 

interruption of milk letdown and can lead to mammary gland 

infections (Macuhova et al., 2002; Polikarpus et al., 2015; 

Tancin et al., 2015). 

Over the past few years, there has been an increasing in-

terest in ewes from dairy breeds and dairy sheep products. 

The largest producer of ewe’s milk is China (17%), but nev-

ertheless about 61% of world sheep’s milk production comes 

from the Mediterranean and the Middle East.This milk is 

mainly used for the production of cheese and other dairy 

products. Ewe’s milk is an excellent source of nutrients (pro-

teins, fats, vitamins and minerals) and provides a suitable 

substitute for people who are allergic to cow’s milk. (Moat-

sou et. al., 2004; Park et. al., 2007; Bralowska et al., 2011; 

FAO, 2014). Ewe’s milk production in Bulgaria is 71.536 

t, which is about 6.9% of the total milk production in 2018 

(Agrostatistics, 2018).

In the last few years, one of the most productive dairy 

ewe breeds – Lacaune has been imported into Bulgaria. Its 

selection until a few years ago was based on the global crite-

ria for the selection of dairy products (improvement of milk 

fat and protein content). With the implementation of inten-

sive production systems, including the improvement and 

modernization of milking parlours, characterizing the ease 

of milking the ewes has become a key factor in improving 

the selection process of this breed. The success of the milk-

ing process requires an optimum milking rate and a calm be-

havior of the animals in the milking parlour, which in turn 

has a benefi cial eff ect on udder health (Marie-Etancelin et 

al., 2006).  

The objective of this study was to evaluate the eff ect of 

intensive breeding of Lacaune sheep on their behavior dur-

ing the milking process.  The study was focused on the entry 

order, the preference for a specifi c milking place, on the left 

or right side of the milking station, and the infl uence of the 

stage of lactation and productivity on these indicators. 

 

Material and Methods

Study area

The study was carried out at the “Elite Lacaune Breed-

ing Sheep Farm” located in the area of Saedinenie, Plovdiv 

District. Currently, the farm raises 2200 breeding ewes from 

which year-round production is obtained. The fi rst 340 sheep 

on the farm were imported in 2013 from France. The animals 

are kept in stalls year round where the zoosanitary require-

ments are met. The micro-climatic conditions in the stalls 

monitored daily. Feed at the ewe farm is delivered as a total 

mixed ration with the help of feed mixers. The sheep farm 

is equipped with a modern DeLaval 2x36 milking parlour, 

which can milk 72 ewes at a time. The milking parlour is 

equipped with the most up-to-date and advanced DeLaval 

DelPro farm management software. The ewes were milked 

twice daily (6:00 AM and 6:00 PM).

Although we had a common database, the data for 215 

sheep reared as one group were selected for analysis. Ani-

mals were blocked by age and stage of lactation.

During the experimental lactational period the sheep 

were fed the following rations (Table 1).

Еxperimental groups of sheep

The indicators and criteria used for forming the experi-

mental groups are presented in Tables 2, 3, 4, 5 and Figure 1.

Based on the obtained data for the production of the ex-

perimental Lacaune sheep, we divided them into two groups, 

respectively: high- (HP) and low- (LP) production. The 

average daily production of the experimental animals was 

2.451 L, and the highest peak of 3.967 L was observed in the 

middle of the lactation. Taking into account only the aver-

age values, we concluded that the maximum daily milk yield 

was typical for a small number of ewes, because the highest 

production found at the beginning of lactation was 2.906 L. 

The lowest daily milk yield of 0.838 L was observed in the 

early lactation period (Table 3). Noteworthy is the increase 

in minimum milk yield values with advancing stage of lacta-

tion, causing the smallest diff erence between minimum and 

maximum values to occur at the end of lactation. 

For the high-producing group we identifi ed those with 

an average daily milk yield of 2.948 liters, with values rang-

ing from 2.143-3.967 liters (Table 4). In the HP group was 

Table 1. Ingredient composition of the diet fed during the 

lactation period (0-240 days postpartum)

Feeds Amount fed 
up to 90 
days, kg

Amount fed 
from 90 to 

150 days, kg

Amount fed 
from 150 to 
240 days, kg

Alfalfa haylage 1.1 1.0 0.0

Alfalfa hay 1.2 1.2 0.7

Wheat straw 0.5 0.5 0.5

Concentrated mix. 1.2 0.5 0.5

Ground corn 0.1 0.1 0.0

Sugar beet 0.2 0.0 0.0

Total 4.3 3.3 1.7



76 Ivelina Nedeva, Todor Slavov, Ivan Varlyakov, Veselin Radev, Dimitar Panayotov, Krum Nedelkov

observed a clear peak in the frequency of distribution of the 

index for milk production during the middle lactation period 

(Figure 1). 

The average daily milk yield of ewes identifi ed as LP 

during the study period was 1.634 liters, with values ranging 

from 0.700-2.316 liters (Table 5), with the highest daily milk 

yield being at the beginning of lactation. A downward trend 

was evident with the advancement of the lactation stage. 

Maximum values were found at the beginning of lactation 

and minimum values at the end, respectively. 

Table 2. Indicators and criteria for the formation of experimental groups 

Indicators Experimental groups Methods of determination

Productivity
High producing (HP) x

max
 – (x

max
 – x–)/2

Low producing (LP) x– – (x–  – x
min

)/2

Lactation stage

Beginning of lactation 90 day

Middle of lactation 90-150 dey

End of lactation 150-240 dey

Score
Dominant(FG) Index Rank ≥ 80%

Subordinates (LG) Index Rank ≤ 20%

Side of the milking installation
Preference (PS) ISMI ≥ 66%

No preference (NoPS) ISMI ≤ 65%

Table 3. Herd productivity data (liters per day)

Parameters Lactation stage Total

Beginning Middle End

n 165 237 218 215

x 2.906 2.239 2.208 2.451

Sx 0.070 0.252 0.189 0.171

Max 3.844 3.967 3.813 3.967

Min 0.838 1.018 1.431 0.838

Diff 3.006 2.950 2.383 3.130

Table 4. Daily milk yield – high producing (liters per day)

Parameters Lactation stage High 
ProductivityBeginning Middle End

n 33 48 44 43

x 3.122 2.989 2.838 2.948

Sx 0.034 0.040 0.065 0.054

Max 3.844 3.967 3.813 3.967

Min 2.918 2.143 2.201 2.143

Diff 0.926 1.824 1.612 1.824

Figure 1. Frequency distribution – 

Daily milk production

Table 5. Daily milk yield – low producing (liters per day)

Parameters Lactation stage Low
ProductivityBeginning Middle End

n 33 48 44 43

x 1.993 1.752 1.367 1.634

Sx 0.056 0.048 0.053 0.063

Max 2.316 2.154 1.938 2.316

Min 0.809 0.808 0.700 0.700

Diff 1.507 1.346 1.238 1.615
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Figure 1 shows the diff erences in the distribution of ani-

mals from the two production groups. There is a pronounced 

peak for animals with a predominant production of about 3 

liters and lack of such a peak in the low-production group. 

It should be mentioned that the so-called “low-production” 

ewes had unachievably high production for the majority of 

ewe farms in Bulgaria. The overlap of peaks in the central 

part of the graph is a result of the changes in production dur-

ing the lactation period. 

Ethological indicators 

For the purpose of the study two ethological indicators 

were used - Index of Entries in the Milking Installation 

(IEMI) and Index of Side preference in the Milking Installa-

tion (ISMI). To calculate the both indices (IEMI and ISMI), 

we used the data collected through the herd management 

software during the milking process. Table 6 show how the 

indices were calculated the behaviors that characterize them 

and the factors of infl uence that were examined.

It shows (Table 6) that IEMI gives us an idea of the hier-

archy in the herd, and ISMI is formed by the peculiarities of 

the type of higher nervous activity, and especially as a result 

of the manifestation of the animal’s orienting response.

Statistics 

The data was processed and analyzed by a standard soft-

ware created and adapted for ethological research purposes 

by our team and confi gured in Microsoft Excel environment. 

The obtained data were also processed by the methods of 

variational statistics, through the method for analysis of dis-

crete variables. For experimental groups, correlation coef-

fi cients at all possible combinations of the studied indicators 

and factors of infl uence were calculated.  

Results and Discussion

Data for IEMI (Table 7) showed that the values increased 

with advancing lactation and reach a maximum at the end 

of lactation. The mean values ranged from 385.16 to 424.85 

and there were no statistical diff erences between the stages 

of lactation. As described in the Materials and Methods, the 

index value was calculated after eliminating all the side and 

random factors and it is a reliable source to make an infer-

ence that the group has a stable hierarchical order, which is 

also manifested by the established entry order of milking. 

To evaluate the diff erences between animals entering 

fi rst or last for milking, we applied a very strict criterion 

- 20% of the whole group, although according to many re-

searchers even 66%, i.e. 2/3 of the group is a high enough 

threshold. From the total number of 215 experimental ewes, 

127 entered the milking parlour as a fi rst group (FG), with 

an average IEMI of 668.62±4.02 versus only 129.31±6.02 

for last group (LG) (Table 8). While in FG group within 

the lactation there was a clear tendency for an increase of 

the index values, in LG such a tendency was not observed. 

This is an indirect indicator of disharmony in animals that 

are not only the last in rank, but obviously they can hardly 

build and maintain relationships with each other. This is 

also evident from the frequency distribution presented in 

Figure 2. For the group of ewes entering fi rst there was a 

clearly shaped peak in the range of 650-700, while for the 

LG group the distribution was similar to the milk produc-

tion in the range of 90-210, without having a pronounced 

peak. The established habits for entry order in the milking 

parlour or their change can be characterized by processes 

that indicate the presence of stressful situations or dys-

functions related to the milking process. Gadbury (1975), 

Ojeda (1978), and Gorecki & Wojtowsku (2004) found that 

animals who enter fi rst in the milking parlour usually give 

more milk than those entering last. 

Our results showed a weak, divergent correlation be-

tween milk production and the entry order into the milking 

installation. The highest r = 0.11 was observed at the end of 

lactation (Table 9).

Similar results were obtained by Villagra et al. (2007) 

and Macuhova et al. (2017) who did not establish a rela-

Table 6. Behavioral indexes

Index Content Behavioral patterns Formulas Factors of infl uence

IEMI Index of Entries in the 
Milking Installation

Hierarchy TR = BSc x n
ent

RR = TR – n
ent

IR = (RR/R
max

).103

Productivity level
Lactation stage
THNA

ISMI Index of Side preference in 
the Milking Installation

Rank, Orienting 
response

CSMI = FVLSMI/FVRSMI
Preference ≥ 66%
No Preference 50% > 65%

Productivity level
Lactation stage
THNA

TR – Total Rank; RR – Real Rank; IR – Index Rank; BSc – Batch Scores; n
ent

 – Number of entries in Milking Installation; THNA – Type of Higher Nervous 

Activity; FVLSMI – Frequency of Visiting Left Side of Milking Installation; FVRSMI – Frequency of Visiting Right Side of Milking Installation
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tionship between ewes’ productivity and entry order into 

the milking parlour. Their studies show that ewes in the 

so-called last group prefer to enter last in the milking par-

lour because of their temperament and social rank in the 

fl ock. Others have argued that the order to enter the milk-

ing parlour is directly related to a higher milk yield. These 

results were observed in cows and goats (Margetinova et 

al., 2003; Gorecki & Wojtowski, 2004; Grasso et al., 2007). 

Also, Dimitrov et al. (2012) assessed the level of fear of 

dairy ewes during the milking process at diff erent ages and 

temperaments. They found that the age (fi rst and second 

lactation) and ewes’ temperament did not aff ect their entry 

order into the milking parlour. Varlyakov et al. (2018) stud-

ied the behavioral responses of goats during milking and 

established that in the so-called old fl ock there was a stable 

hierarchical order for entering into the milking parlour, and 

for the young fl ock born in Bulgaria and raised under the 

same conditions, the hierarchical order was established to 

be even more strict. 

The data in Figure 3 are related to the Index of Side se-

lection in the Milking Installation (ISMI). The data shows 

that the examined Lacaune ewes had a clear preference for 

the side in the milking installation throughout the whole 

lactation period. Approximately 70% (PSMI > 66%, Table 

10) of all 215 experimental ewes showed a preference for 

the side of the milking installation. The left side of the 

milking installation was more preferred (about 6% more) 

and only 29.78% of the tested animals did not show a clear 

preference for the side of the milking installation. These re-

sults showed once again, that there was a hierarchical order 

in the herd, because the refl ex to follow was also manifest-

ed in many animals while they have been selecting the side 

in the milking parlour. The preference for the left side of 

the installation was probably stimulated by the shorter way 

out of the parlour or by the peculiarities of the orienting 

refl ex, which is not suffi  ciently studied in ewes in contrast 

Table 7. Index of Entries in the Milking Installation – the whole experimental group

Lactation stage Number Index of Entries in the Milking Installation

Min Max x Sx

Beginning 165 88.00 664.00 385.16 11.82

Middle 245 14.59 735.42 405.53 14.87

End 223 18.06 750.00 424.85 15.08

Total 633 14.59 750.00 405.18 13.92

Table 8. Index of Entries in the Milking Installation – First and Last Group

Lactation stage Number First Group > 80% Last Group < 20%

x Sx x Sx

Beginning 33 594.91 5.78 172.61 3.49

Middle 49 695.70 3.34 88.74 6.59

End 45 715.25 2.93 126.57 7.97

Total 127 668.62 4.02 129.31 6.02

Figure 2. Frequency distribution – IEMI

Table 9. Correlation coeffi  cients

Behavioral Indexes Beginning 
of lactation

Middle of 
lactation

End of 
lactation

IEMI Total 0.039 -0.026 0.110

FG 0.051 -0.008 0.025

LG -0.138 -0.089 0.110

ISMI Total -0.012 0.025 0.021

PS -0.044 0.043 0.028

NoPS -0.295 0.145 -0.067

IEMI : ISMI 0.273 0.114 0.149

FG 0.214 0.045 0.276

LG 0.455 -0.395 0.055

PS 0.285 0.188 0.008

NoPS -0.081 -0.141 0.100
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to the detailed studies with primates (including humans), 

dogs, cows and more. 

The divergent correlation between milk yield and ISMI 

values was similar to those found at IEMI (Table 7), with 

the highest r = -0.295 found at animals without preference 

(NoPS) at the start of lactation. The tendency of IEMI-LG 

for higher, though divergent, values of the correlation coef-

fi cient at NoPS remained unchanged. 

The frequency of distribution had similar characteristics 

in all animals – with (PS) or without preference towards the 

side of the milking installation (Figure. 3). Although the 

twice wider range in ewes shows clear preferences, the fi g-

ure clearly shows the quantitative prevalence already found 

in the data from Table 10. 

Many authors have studied the social behavior of sheep 

during the milking process (Keszthelui & Maros, 1992; 

Wesilewski, 1999; Graser-Herrmann & Sambraus, 2001; 

Villagra et al., 2007; Dimitrov et al., 2012), because it is a 

key factor in achieving economic goals (Varlyakov, 1989; 

Varlyakov & Ivanov, 1994; Varlyakov et al., 2011). In a 

study of the social behavior of cows and buff aloes in a milk-

ing parlour, Hopster et al. (1998), Grasso et al. (2007), and 

Policarpus et al. (2014) found that the side selection of the 

milking installation was not random. This preference did not 

change over time. The authors believed that the selection of 

side in the milking installation is a stable characteristic of ev-

ery animal and that large individual diff erences can be found. 

The same authors suggested that the side preference of the 

milking parlour may come from major factors related to how 

individual animals diff er in their ability to adapt their behav-

ior to environmental changes. A possible reason for choosing 

the left or right side of the milking installation is based prob-

ably on the previous experience of the animals when allowed 

to select between two positions.  Such an experience would 

make them to select either the more attractive side or avoid 

the more unacceptable one based on an “animal feelings” ap-

proach (Grandin et al., 1994; Hosoi et al., 1995). 

Conclusions

The results of our research give us a reason to claim that 

the Lacaune ewes are well adapted to the breeding condi-

tions, and the evidence for this are: (a) stable hierarchical 

order was built, which was manifested by the high index val-

ues (668.62) for entry order throughout the whole lactation 

period; (b) the established preference for the side (69.38%) 

of the milking installation was not accompanied by a prefer-

ence for a specifi c site for milking that may aid the milking 

process; (c) the level of productivity did not aff ect the entry 

order or the preference for a particular side of the milking 

installation. Data for IEMI showed that the values increased 

with advancing lactation and reach a maximum at the end 

of lactation. The mean values ranged from 385.16 to 424.85 

and there were no statistical diff erences between the stages 

of lactation.
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