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Introduction

Demand for a product made from good quality 
sheep milk is increasing in both Europe and 
worldwide. The main reason for it could be the 
advantageous nutritional values of sheep milk 
(Fenyvessy and Csanádi, 1999). From the total world 
sheep milk production (2018: 10.631 thousand tons; 
FAO, 2020), the Hungarian sheep milk production 
(2018: 1607 tons) is negligible (FAO, 2020). 
However, widening the product scale and making 
premium products for export is important for sheep 
milk production and its improvement. Sheep milk 

production is having a chance to become a branch 
providing workplaces and marketable products.  

It is well known, that many factors, such as breed, 
feeding or parity, have an influence on the quantity 
and the composition of sheep milk. Also, evaluating 
the behaviour of the animals is becoming more and 
more important, parallel to the increasing frequency 
of intensive milk production. Behaviour during milk-
ings, such as entrance order into the milking parlour 
and temperament are associated with milk produc-
tion. There are several studies about the milk produc-
tion of ewes entering in the first and the last groups 
into the parlour. It was determined that ewes entering 
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into the parlour in the first group had a higher milk 
yield than those, who entered in the last group, in 
contrast, milk composition was not related to the  
entrance order into the milking parlour (Villagrá  
et al., 2007; Mačuhová et al., 2017).

In addition, several studies reported previously 
that temperament was linked with the total milk 
yield in dairy sheep (Murray et al., 2009; Pajor et al., 
2010; Tóth et al., 2017a). According to these results, 
calmer ewes produced more milk than nervous ones.

Preference for a given milking stand is only 
temporal in sheep (Keszthelyi and Maros, 1992;  
Polikarpus et al., 2015; Nedeva et al., 2019), in case 
of entrance order into the milking parlour in two 
consecutive days it shows a very strong correla-
tion (r2 = 96%, P < 0.001). As an opposite, in the 
case of long-term consistency of the entrance order 
into the milking parlour Wasilewski (1999) did not 
find a significant relationship, thus concluded that  
entrance order changes dynamically (lasting only for 
at least a week), it is not static, neither permanent. 

There are fewer studies about factors influencing 
the entrance order into the milking parlour. Accord-
ing to Margetínová et al. (2003), age has an influence 
on the entrance order into the milking stand. There 
was no relation between the parity and the entrance  
order into the milking parlour, according to Mačuhová 
et al. (2017). Nevertheless, to the best of our knowl-
edge, there is no information available about the  
effect of litter size, body weight and temperament on 
the entrance order into the milking parlour of ewes. 

The aims of our study were as follows: (i) to 
evaluate the effect of certain factors (body weight, 
age, parity, litter size and temperament) on the 
Lacaune ewes’ milk production traits (length of 
lactation, total milk yield, standard milk yield and 
daily milk yield), (ii) to examine the effect of above- 
mentioned factors on the entrance order into the 
milking parlour, and (iii) to analyse the effect of 
the entrance order (the first vs the last group into 
milking parlour) on the milk production parameters 
and composition (fat and protein content). We hy-
pothesized that calmer animals enter earlier into the 
milking parlour than the nervous ones, and that in 
the first-entrance group ewes have higher milk pro-
duction in comparison to the last-entrance group.  

Material and methods
Experimental design

The sheep farm is located in Mórichida 
(47°29’10.5”N and 17°25’18.4”E), Győr-Moson-
Sopron County (Hungary) and has been breeding 

milk-producing Lacaune breed since 1995. Data 
were recorded from 143 milking ewes, selected 
from a herd of 300 ewes. Ewes were lambing once 
a year, in the end of January – the beginning of 
February. Lambs were weaned on the 50th day on 
average. Milking was started on 14th of March and 
lasted for 228 days on average. Individual milk pro-
duction (total and standard milk yield) of the ewes 
has been calculated based on daily milk recording 
per month, made by the Sheep Performance Test-
ing Codex of the Hungarian Sheep and Goat Breed-
ers’ Association (HSGBA, 2013) and following 
the guidelines of the International Committee for  
Animal Recording (ICAR, 2018). Standard milk 
yield means the amount of milk between the 60th and 
150th day of lactation (HSGBA, 2013). Mean total 
milk yield and lactation period per ewe were 198 kg 
and 229 days. Animals were between 2–6 years of 
age and 1–5 parities. Hungarolact milking system 
with 2 × 24 parallel stands was applied twice a day, 
at 5:00 and 17:00. Ewes spent 10 min in the milk-
ing stands on average, meanwhile could consume 
concentrate. Animals were kept in a half-intensive 
system; for 190 days (from April till November) 
grazing on pasture, supplemented with 400 g con-
centrate (NEl: 7.1 MJ/kg dry matter (DM); crude 
protein: 180 g/kg DM, containing vitamins A, D3, 
E) and ad libitum alfalfa hay (NEl: 5.1 MJ/kg DM; 
crude protein: 189 g/kg DM). The main species 
were Lolium perenne, Poa pratensis, Festuca rubra 
and Lotus corniculatus on the pasture. Commercial 
trace-mineralized salt blocks were free of choice for 
animals. 

Entrance order into milking parlour (referred to 
as entrance order) was recorded four times, on the 
48th, 74th, 103rd and 132nd day of lactation at morn-
ing and evening milkings, a day before of individual 
milk recording according to HSGBA; ewes were 
milked in 6 groups. After entrance order recording, 
the temperament of the ewes was also studied, be-
sides, immediately after temperament scoring milk 
samples were taken from all observed ewes. 

Temperament was determined based on the 
behaviour in the milking stand by observation and 
scored on a 1 to 5 scale (Budzynska et al., 2005) 
when the most nervous animals were ranked 1, 
while the calmest ones 5 (1# very nervous, continual 
and vigorous stepping and kicking; 2# continual and 
vigorous stepping without kicking; 3# occasionally 
vigorous leg movements; 4# quiet standing with few 
slight leg movements; 5# very quiet, no leg move-
ments). The individual daily two samples were com-
bined before analysis. Milk composition (fat and 
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protein) was analysed by LactoScope™ (Delta In-
struments Ltd., Drachten, The Netherlands) instru-
ment.

Adult age body weight of ewes (referred to as 
body weight) was measured at age of 28 months ac-
cording to the Sheep Performance Testing Codex of 
the Hungarian Sheep and Goat Breeders’ Associa-
tion (HSGBA, 2013). Mean body weight of inves-
tigated ewes was 62 kg. Ewes were assigned to two 
different groups according to their body weight: low 
body weight (<62 kg, LBW) and high body weight 
(≥62 kg, HBW) groups.

After the experiments were finished, 22 ewes 
were selected from the total number of 143 animals 
that went as the first group (FG) in all observations, 
and 18 ewes that always entered the parlour as the 
last group (LG). Both groups were compared for the 
evaluated factors (age, parity, litter size, body weight 
and temperament), and milk production (daily milk 
yield, total milk yield, standard milk yield and length 
of lactation) and composition (percentage of fat and 
protein, daily fat and protein yield) parameters.

Statistical analysis
Statistical analysis was made by SPSS 25.0 

software (IBM Corporation, Armonk, NY, USA). 
The distribution of the data was analysed by  
Kolmogorov-Smirnov test. Before the statistical 
analysis, the numbers of ewes with temperament 
scores 1 and 2 were merged into one group (1 + 2), 
because of their low numbers (n = 3 and n = 5).

In the study, the effect of body weight (<62 kg 
and ≥62 kg), age (two, three, four, five and six 
years), parity (first, second, third, fourth and fifth), 
litter size (single, twin and triplet birth) and tem-
perament (score 1+2, score 3, score 4 and score 
5) on milk production traits (lactation length, total 
milk yield, standard milk yield and daily milk yield) 
and entrance order into the milking parlour of ewes 
(there were four observations) were evaluated. The 
general linear model (GLM) procedure was used to 
analyse variance according to the formula below: 

Yijklm = μ + Ai + Bj + Ck + Dl + Em + eijklm,

where: Yijklm – trait analysed; μ – mean, Ai – effect 
of body weight (fix effect: 2 classes), Bj – effect of 
age (fix effect: 5 classes), Ck – effect of parity (fix 
effect: 5 classes), Dl – effect of litter size (fix effect: 
3 classes), Em – effect of temperament (fix effect: 
4 classes) and eijklm – error. Differences between 
groups were analysed by Tukey test. 

The significance of differences of the evaluated 
factors and milk production traits of the ewes by 
entrance order into milking parlour (the first vs the 
last group) was assessed by F-test and t-test, milk 
composition parameters (fat and protein content, 
daily fat and protein yield) were analysed by re-
peated-measures GLM, and in case of temperament 
Mann-Whitney U test was used. The consistency of 
the observations on entrance order into the milking 
parlour of ewes was studied by Kendall’s W test.

Results 
The average age and parity of ewes, length of 

milking period, total milk yield (TMY), standard 
milk yield (SMY) and daily milk yield (DMY) as 
well as fat and protein content are shown in Table 1. 
The mean age of ewes was 4.5 years, the mean 
parity was 2.87 and the mean length of lactation was 
229 days. TMY, SMY and DMY were 198, 123.5 kg 
and 0.83 kg, respectively. The mean values of fat and 
protein content were 7.78 and 5.78%, respectively.

The effect of body weight, age, parity, litter size 
and temperament on milk production traits of ewes 

are shown in Table 2. In this study, body weight, age 
and litter size of the ewes had no significant effect 
on the milk yields (TMY, SMY and DMY). In con-
trast, parity and temperament had markedly affect 
the milk production traits of ewes. The ewes in the 
third parity had significantly higher TMY (209 kg), 
SMY (129 kg) and DMY (0.91 kg) in comparison 
to ewes in the first (170, 102 and 0.76 kg, respec-
tively) or fifth parity (185, 100 and 0.80 kg, respec-
tively). Moreover, the calmer ewes had higher TMY 
(209 kg), SMY (125 kg) and DMY (0.92 kg) than 
nervous ones (182, 118 and 0.81 kg, respectively). 

Table 1. Descriptive statistics of ewes’ age and parity, as well as milk production parameters in Lacaune herd (n = 143)

Indices Age Parity Lactation 
length, day

Total milk yield,  
kg

Standard milk 
yield, kg*

Daily milk yield,  
kg

Fat,  
%

Protein,  
%

Mean 4.50 2.87 229.18 197.72 123.47 0.83 7.78 5.78
SD 1.56 1.24   7.84  34.39  30.82 0.15 0.85 0.19
Minimum 1.00 1.00 199.00 126.20  66.90 0.55 5.93 5.29
Maximum 6.00 6.00 288.00 272.60 194.30 1.15 9.96 6.25
* standard milk yield = milk production between the 60th and 150th day of lactation
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Moreover, none of the examined factors affected the 
fat and protein content of the milk.

The effect of body weight, age, parity, litter size 
and temperament on the entrance order of ewes is 
presented in Table 3. In the present study, age, parity 
and litter size of the ewes had no significant effect 
on the entrance order, in all observations, whilst, 
body weight and temperament had a significant in-
fluence on the entrance order of ewes. Based on the 
body weight of the ewes, 65 animals were below 
(<62 kg, LBW) and 78 animals were over (≥62 kg, 
HBW) the average body weight of the experimen-
tal animals. The mean body weight in the groups 
was 56 and 68 kg, respectively. The entrance order 
value in the LBW was 3.62, while in HBW it was 
3.27. We could observe, that the entrance order of 
the ewes was continuously decreased parallel to 
the increasing of the temperament scores. We can  

conclude that the more nervous (scored 1-2-3) ani-
mals entered into the milking parlour later than the 
calmer ones (scored 5). In our study, 43.4% (n = 62) 
of Lacaune ewe got 5 points, 39.2% (n = 56) of ewes 
got 4, 11.9% (n = 17) of ewes got 3 and 5.6% (n = 8) 
of ewes got 1 and 2 points in the temperament test, 
respectively.

The entrance order of the ewes into the milking 
parlour was observed four times during the study. 
The long-term consistency was low among the en-
trance orders into the parlour on the four occasions 
according to Kendall’s W test (W < 0.030; P < 0.05). 

The effect of the entrance order on the milk pro-
duction traits of the ewes is presented in Table 4. 
Based on the entrance order observation, it can 
be stated that 22 ewes entered the milking parlour 
first (first group, FG) and 18 ewes as the last ones 
(last group, LG) in all observations. A significant 

Table 2. Main effects of body weight, age, parity number, litter size and temperament on milk production traits of Lacaune ewes (n = 143)  
(LSM ± SEM)

Indices n Length of 
lactation, day

Total milk yield, 
kg

Standard milk 
yield, kg

Daily milk yield, 
kg Fat, % Protein, %

Body weight
LBW 65 231.62 184.64 112.46 0.81 7.83 5.71
HBW 78 230.95 194.66 116.73 0.85 7.87 5.78
P-value   0.694   0.122   0.481 0.158 0.812 0.103

Age
2 15 234.68 189.58 105.61 0.83 7.91 5.75
3 41 230.41 195.56 116.91 0.85 7.95 5.76
4  7 231.67 189.20 125.30 0.82 8.38 5.77
5 18 230.22 190.81 114.54 0.84 7.35 5.69
6 62 229.45 183.12 110.60 0.81 7.67 5.77
P-value   0.393   0.701   0.594 0.775 0.184 0.733

Parity number
1 17 232.21 170.03a 101.96a 0.76a 7.75 5.60
2 53 230.28 194.12b 120.35b 0.85b 7.78 5.75
3 24 232.34 209.44b 128.94b 0.91b 7.54 5.82
4 31 230.55 190.08ab 121.72ab 0.83ab 7.95 5.77
5 18 231.04 184.61ab 100.00a 0.80a 8.25 5.79
P-value   0.828   0.009   0.011 0.010 0.179 0.097

Litter size
1 38 231.25 188.61 116.38 0.83 7.82 5.74
2 97 230.47 185.99 119.38 0.82 7.91 5.76
3  8 232.14 194.36 108.01 0.85 7.84 5.75
P-value   0.815   0.784   0.635 0.843 0.850 0.879

Temperament
1+2  8 233.69 181.70a 117.86ab 0.81ab 7.61 5.73
3 17 229.71 170.10a  97.18a 0.74a 8.39 5.77
4 56 231.43 197.52b 117.96b 0.86b 7.52 5.76
5 62 230.31 209.28b 125.37c 0.92c 7.92 5.73
P-value   0.614   0.000   0.012 0.000 0.283 0.913

SEM   1.714   6.548   6.162 0.028 0.205 0.049
LBW – low body weight (<62 kg); HBW – high body weight (≥62 kg); abc – means in the same column with different superscripts are significantly 
different at P < 0.05
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Table 4. Mean values of body weight, age, parity, litter size, temperament and milk production parameters of ewes by milking group (entrance 
order into parlour as the first and as the last group)

Indices First group (n = 22) Last group (n = 18)
P-valuemean SD mean SD

Body weight, kg  63.07  9.65  57.13  7.57  0.040
Age, year   4.35  1.73   4.56  1.51  0.688
Parity, number   2.94  0.97   3.11  1.90  0.716
Litter size, lambs per ewe   1.88  0.49   1.78  0.44  0.506
Temperament, score   4.59  0.80   3.56  1.01 <0.001
Lactation length, day 228.52  6.77 229.58  5.44  0.648
Total milk yield, kg 203.10 36.28 168.34 38.95  0.019
Standard milk yield, kg 132.1 35.28 102.0 37.73  0.034
Daily milk yield, kg   0.89  0.15   0.74  0.17  0.017
Fat, %   7.84  0.89   7.52  0.74  0.348
Daily fat yield, g  69.79  7.93  55.68  1.59 <0.001
Protein, %   5.81  0.18   5.74  0.14  0.299
Daily protein yield, g  51.75  1.59  42.49  1.05 <0.001

Table 3. Main effects of body weight, age, parity number, litter size and temperament on entrance order into milking parlour of Lacaune ewes 
(n = 143) (LSM ± SEM)

Indices n
Observations
1 2 3 4 total

Body weight
LBW 65 3.78b 4.24b 4.33b 3.99 4.09b

HBW 78 3.09a 3.21a 3.62a 3.34 3.32a

P-value 0.022 0.003 0.039 0.058 0.003
Age

2 15 3.15 2.89 3.54 3.24 3.21
3 41 3.81 3.75 4.01 4.09 3.92
4  7 3.69 4.43 5.26 4.03 4.35
5 18 2.76 3.56 3.30 3.35 3.24
6 62 3.78 4.00 3.75 3.62 3.79
P-value 0.164 0.242 0.221 0.417 0.122

Parity number
1 17 3.62 4.27 4.16 3.84 3.97ab

2 53 3.58 4.05 3.96 3.81 3.85ab

3 24 2.68 2.92 3.23 2.67 2.87a

4 31 3.55 3.51 3.74 3.99 3.70ab

5 18 3.76 3.90 4.77 4.01 4.11b

P-value 0.153 0.237 0.096 0.054 0.035
Litter size

1 38 3.36 4.01 4.02 3.94 3.83
2 97 3.62 3.76 4.05 3.81 3.81
3  8 3.33 3.41 3.85 3.24 3.46
P-value 0.611 0.616 0.965 0.669 0.819

Temperament
1+2  8 4.06bc 4.22ab 4.35ab 3.73ab 4.09bc

3 17 4.21c 4.32b 4.53b 4.49b 4.39c

4 56 3.20b 3.51ab 3.90ab 3.70b 3.58b

5 62 2.29a 2.87a 3.11a 2.74a 2.75a

P-value 0.000 0.006 0.005 0.001 0.000
SEM 0.302 0.345 0.347 0.346 0.261

LBW – low body weight (<62 kg); HBW – high body weight (≥62 kg); abc – means in the same column with different superscripts are significantly 
different at P < 0.05
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difference was found in the body weight and tem-
perament scores between the FG and LG. Entrance 
order did not affect the length of lactation; similar 
values (around 229 days) were found in FG and 
LG. However, the entrance order had a significant 
effect on TMY. Ewes in the FG produced 203 kg 
milk, while ewes in the LG produced 168 kg milk  
(P < 0.05). The difference between the averages of 
the two groups is highly pronounced – 35 kg. The 
same tendency was visible in the case of DMY 
and SMY. Ewes in the FG produced significantly  
(P < 0.05) more (0.89 and 132 kg, respectively for 
DMY and SMY) milk, than the ewes in the LG 
(0.74 and 102 kg). Furthermore, there was no dif-
ference in milk fat and protein content between FG 
(7.84 and 5.81%) and LG (7.52 and 5.74%). In con-
trast, the daily milk fat and protein yield were sig-
nificantly higher in FG (69.8 and 51.8 g) than LG 
(55.7 and 42.5 g; P < 0.001). 

Discussion 
The daily milk yield and the length of lactation 

of the studied animals were more advantageous in 
comparison to earlier reports (Oravcová et al., 2018; 
Makovický et al., 2019; Margetín et al., 2020). Milk 
production records of the population studied were 
highly above the official Hungarian data (lactation 
milk yield: 153.6 kg, length of lactation: 126 days) 
(HSGBA, 2018). Parameters of milk fat and protein 
were in concordance with earlier reports (Park et al., 
2006; Makovický et al., 2014; Chay-Canul et al., 
2020; Margetín et al., 2020).

The body weight had no significant effect on 
milk production (TMY, SMY and DMY), and simi-
lar results had been reported earlier by Marie et al. 
(1996). In contrast, a significant difference was ob-
served between the two body weight groups regard-
ing their TMY; ewes with higher body weight pro-
duced more milk than others (Ángeles Hernández 
et al., 2017). The age of ewes had no significant ef-
fect on milk production traits. It was in line with the 
Flbeearlier report of Tóth et al. (2017b). The parity 
had a great effect on milk production of the ewes; 
animals in the first or fifth parity had lower TMY, 
SMY and DMY than ewes in the second or third 
parities. This was in concordance with the findings 
of Robles Jimenez et al. (2020), who reported the 
highest milk yield in the second, third and fourth 
parities. The litter size had no significant effect on 
the milk production traits, which is in line with the 
results published by Oravcová et al. (2006). How-
ever, Robles Jimenez et al. (2020) found a signifi-

cant effect of litter size on TMY of ewes. Finally, 
temperament had a significant effect on TMY, SMY 
and DMY of ewes. The calm (score 5) ewes had the 
highest TMY, SMY and DMY in comparison to ner-
vous ones. Previously several authors reported high 
differences between the TMY of animals with calm 
and nervous temperament (Murray et al., 2009; 
Pajor et al., 2010; Tóth et al., 2017a). Our results 
show that body weight, age, parity, litter size and 
temperament did not affect the percentages of milk 
fat or protein contents. These results concordance 
with those of Oravcová et al. (2007), Othmane et al. 
(2002) and Tóth et al. (2017a).

The body weight of ewes had a significant ef-
fect on the entrance order of animals; the lowest 
entrance order value was found in the higher body 
weight group in comparison to animals with lower 
body weight, in all observations. In this way, LBW 
ewes entered significantly later into the milking par-
lour than HBW ewes. Age had no effect on the en-
trance order of ewes. On the contrary, Margetínová 
et al. (2003) in goats, while Dimitrov et al. (2012) 
in sheep showed that age affected the entrance or-
der into the milking stand significantly. Parity did 
not affect the entrance order of ewes, except only 
in the total value of the entrance order. Otherwise, 
in all observations, the entrance order was not in-
fluenced by parity, nevertheless, the tendency was 
similar; ewes in the fifth parity had a higher value 
of entrance order than animals in the third parity. 
Previously Mačuhová et al. (2017) did not found 
a significant effect of parity on the entrance order 
into the milking parlour. The litter size had no ef-
fect on the entrance order of ewes in all observa-
tions. However, entrance order based on litter size 
differed only slightly, but there was no significant 
effect of litter size on the entrance order into the 
milking parlour. Ewes with triplets were somewhat 
earlier entered into the milking parlour in compari-
son to ewes with single lamb or with twins. Tem-
perament had a significant effect on the entrance 
order of ewe in all observations; the calmer ani-
mals were entered earlier into the milking parlour 
in comparison to nervous ones. Most of the ewes 
(n = 118, 82% from the total) in the present study 
belonged to the calm temperament category (scored 
4 and 5). The distribution of temperament traits was 
quite similar in previous studies; Szentléleki et al. 
(2015) found that 90% of the dairy cows were calm, 
while Tóth et al. (2017a) proved 85% of the dairy 
sheep being calm. 

Based on these observations, the long-term con-
sistency of the entrance order was analysed. Our  
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results were in concordance with the earlier report 
by Wasilewski (1999), who concluded that long-term 
consistency (more than a one-week period) of the en-
trance order into the milking parlour is dynamically 
changing (W value of investigated flock was <0.025). 

In this study, the ewes in FG were calmer and had 
higher body weight than LG. These results suggested 
that temperament is associated with body weight. 
Previously it was reported that calmer ewes had high-
er body weight in comparison to temperamental ani-
mals (Bokor et al., 2016). In addition, earlier it was 
reported that calmer ewes produced more milk than 
temperamental ones (Murray et al., 2009; Tóth et al., 
2017a). Moreover, Ángeles Hernández et al. (2017) 
reported that ewes with high body weight had consis-
tently higher TMY than ewes with low body weight. 
In contrast, no significant difference was observed 
between the two groups regarding their age, parity 
and litter size. The entrance order had significantly 
affected the milk yields (TMY, DMY and SMY). 
Our results were in concordance with Margetínová 
et al. (2003), Villagrá et al. (2007) and Mačuhová 
et al. (2017) who all suggested that animals milked 
in the first group produced higher milk yield than 
those which were milked in the last group. The milk 
composition was not affected by the entrance or-
der, which was in concordance with earlier reports  
(Villagrá et al., 2007; Mačuhová et al., 2017). In con-
trast, daily fat and protein yield were higher in FG 
than LG. The milk fat protein content and yield are 
important for dairy sheep farmers because it is well 
known that these parameters greatly influence the 
cheese composition and cheese yield.

Conclusions
It was found, that the entrance order into the milk-

ing parlour of ewes was significantly affected by their 
body weight and temperament. Calmer and heavier 
ewes entered into the milking parlour earlier than 
others. Moreover, the entrance order into the milk-
ing parlour had a significant influence on the milk 
production; a later entrance into the milking parlour 
may be associated with a reduced total and daily milk 
yield as well as daily milk protein and fat yield. The 
entrance order could be used as an indicator of ewes’ 
milking ability throughout the lactation period.
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