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Ø Breeding in large groups.
Ø Adaptation to changes in manure cultivation.
Ø Leveling into productivity groups.
Ø Different nutrient requirements.
Ø Stress factors affecting their welfare and natural 

behavior
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Intensive dairy sheep farming

Behaviour during milking in 
a milking parlour

Blood concentration of 
Thyroid hormones

 (T3 and T4) and cortisol
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The purpose of the investigation was achieved by performing the logically related experiments: 

Experiment 1: Ethological studies

The behavior of the sheep during the 
milking process was studied by 
observing the morning and evening 
milking. 
Using video surveillance and data from 
morning and evening milking of the 
automated system installed in the 
milking parlour, an analysis of 
ethological parameters order of entry in 
the milking parlour (EMI) and milking 
parlour side preference (SMI) was 
made. 

Experiment 2: Hormonal parameters

To investigate the degree of welfare and the 
effect of season on hormonal parameters in 
the blood of sheep. Thirty-two dairy ewes 
were observed during three different seasons 
(summer, autumn and winter). The animals 
are divided into 2 groups by productivity, 
according to the daily yield of milk:

ü Low producing – below 1.615 l.
ü High producing – over 2.143 l. 
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Indicators and criteria for the formation of experimental groups. 

Indicators Experimental groups Methods of determination

1. Productivity
High producing (HP)  xmax - (xmax - x̅)/2
Low producing (LP) x̅ - (x̅ - xmin)/2

2. Lactation stage
Beginning of lactation  90 day
Middle of lactation 90-150 day
End of lactation 150-240 day

3. Score
Dominant(FG) Index Rank ≥ 80%
Subordinates (LG) Index Rank ≤ 20%
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Behavioral indexes

Index Content Behavioral 
parameter Formulas Factors of influence

EMI Index of Entries in the Milking 
Installation Hierarhy

TR = BSc x nent Productivity level
Lactation stage

THNA
RR = TR – nent

IR = (RR/Rmax ) x 103

SMI Index of Side preference in the 
Milking Installation

Rank, Orienting 
response

CSMI = FVLSMI/FVRSMI Productivity level
Lactation stage

THNA
Preference ≥ 66%

No Preference 50%>65%

TR - Total Rank
RR – Real Rank
IR – Index Rank
BSc - Batch Scores
nent - 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



National Programme “European Scientific Networks”

Blood samples were collected from v. jugularis externa from a licensed veterinarian. From the blood 
serum of the sheep, the following hormones were examined by ELISA values. 

The following were investigated:

vCortisol;

vTriiodothyronine (T3);

vThyroxine (T4)



National Programme “European Scientific Networks”

Herd productivity data (liters per day) in the lactation period.

Parameters
Lactation stage

Total High 
producing 

Low 
producing 

Beginning Middle End

n 165 237 218 215 43 43
x 2.906 2.239 2.208 2.451 2.948 1.634

Sx 0.070 0.252 0.189 0.171 0.054 0.063
Max 3.844 3.967 3.813 3.967 3.967 2.316
Min 0.838 1.018 1.431 0.838 2.143 0.700
Dif 3.006 2.950 2.383 3.130 1.824 1.615
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Lactation stage Number

First Group>80% Last Group<20%

x Sx x Sx

Beginning 33 594.91 5.78 172.61 3.49

Middle 49 695.7 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



National Programme “European Scientific Networks”

Lactation stage Number

PSMI  ≥66% Preferred Side of Milking Installation

n % n Left Side 
(%) n Right Side 

(%)

Beginning 165 108 66.06 56 34.54 52 31.52

Middle 249 176 70.52 90 36.07 86 34.46

End 232 167 72.16 99 42.58 69 29.58

Total 645 451 69.38 244 37.53 207 31.85
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Index EMI
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Low producing High producing

Cortisol (µg/dl) in blood serum of sheep

Thyroxine (µg/dl) in blood serum of sheep

Triiodothyrinine (ng/ml) in blood serum of sheep
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The results of our research give us a reason to claim that the ewes are well adapted to the breeding 
conditions, and the evidence for this are: 

 
ü Stable hierarchical order was built, which was manifested by the high index values (668.62) for entry order 

throughout the whole lactation period. 

ü The established preference for the side (69.38%) of the milking installation was not accompanied by a preference 
for a specific site for milking that may aid the milking process.

ü The level of productivity did not affect the entry order or the preference for a particular side of the milking 
installation. 

ü Despite the established increase in cortisol and thyroid hormones during the autumn season, they do not affect the 
health and welfare of sheep reared in intensive production systems.
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