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Effect of herd and number of lactation on milking temperament score in Black-and-White cows

I. Marinov*, I. Slaveva, Zh. Gergovska

Department of Animal Science – Ruminants and Dairy Farming, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria 

Abstract. The study comprises 143 Black-and-White cows from three cattle farms with free cubicle rearing (one) and tied rearing (two). The number of cows by 
st thfarms is as follows: farm 1 – 69 cows, farm 2 – 34 cows and farm 3 – 40 cows. All cows in lactation from I to VII  at the time of evaluation have been included, 

st nd rdrespectively in I  lactation – 40 cows, in II  – 28 and in III  and further lactation – 75 cows. To assess the temperament a 5-point scale has been used, 
respectively 1 – very nervous and 5 – very calm cows. Recording the milking temperament has been done once during lactation and all cows currently in 

thlactation on the three farms have been assessed. Primiparous up to the 30  day after calving have not been included in the assessment. Statistically significant 
effect of the farm on the milking temperament score has not been reported. In the three studied farms relatively high, above 80% share of calm cows has been 
reported – scores from 3 to 5. The highest is the relative share of nervous animals (scores 1 and 2) of farm 2 – 17.6%, and the lowest – of farm 3 – 12.5%. 
Statistically significant effect of the number of lactation on the milking temperament score has been reported. The highest is the percentage of nervous animals 

st– 22.5% in cows at first lactation and, respectively, the lowest is the share of the calm ones – 77.5%. With cows after I  lactation the percentage of nervous cows 
rdis half less and it remains almost unchanged in later lactations. The highest is the LS-mean score for the temperament of cows in III  and further lactations – 

nd4.15, followed by those in II . The lowest is the LS-mean score for temperament of cows in first lactation – 3.82.

Keywords: analysis of variance, temperament assessments, rearing conditions, age, dairy cattle
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Introduction assessing the temperament of cattle, their effect can be compared in 
the relevant environmental conditions with available welfare 
standards. Therefore, temperament has become a really important The last decade has seen a significant increase in the average 
trait for assessing welfare (Herve et al., 2007).size of dairy herds in many parts of the world, which requires farmers 

The aim of the present study is to determine the effect of rearing to spend less time on the individual animal. Milking temperament is 
conditions on the farm and the number of lactation on the milking one of the so called workability traits that have major effect on the 
temperament score in black-and-white cows.time needed for serving the individual animal, and is therefore of 

great importance in the farm, especially the larger ones (Uetake et 
al., 2004; Jacobsen et al., 2008). Assessment of the behavior of 

Material and methodscows at milking is a significant factor related to herd management 
and selection for calmer animals results in ease of service of animal 

The study comprises 143 black-and-white cows from three at milking (Uetake et al., 2004). In our country there is also a 
cattle farms with different raising technology of dairy cows. The tendency, although less pronounced, towards increasing the 
number of cows included in the study by farms is respectively: farm 1 capacity of dairy cattle farms (Gergovska et al., 2013). This tendency 
– 69 cows, farm 2 – 34 cows and farm 3 – 40 cows. The raising affects more farms raising black-and-white cattle. Milking 
technology in each farm is as follows:temperament has not been evaluated and no information on this 

Farm 1 – free rearing in individual cubicles for rest and milking in issue concerning dairy breeds in our country is available. 
a milking parlour, herringbone mode, twice daily. Heifers after 7 Numerous studies have shown great individual variations in 
months of pregnancy are housed with the dry cows. Calving takes behavioral and physiological reactions of milked cows (Rushen et 
place in calving cubicles where animals stay for a few days and al., 1999; Tancin et al., 2001). A number of other factors in addition to 
primiparous get accustomed to milking. Milking is done by inherited individual traits also affect the temperament of dairy cows. 
permanently employed milkmen.Several authors report a statistically significant difference in 

Farm 2 – tied rearing with provided yard for exercising. The temperament between cows of various breeds (Sewalem et al., 
cows enter in the barn for milking only, during the rest of the time they 2010; Orban et al., 2011; Hedlund, 2013; Gergovska et al., 2012) 
are in the yard where the coarse fodder  is given. Milking is with a and crossbreeds (Schaeffer et al., 2011; Praxedes et al., 2011 ), 
central milkline, twice daily. Cows calve at the places for milking, between primiparous and older cows (Abe et al., 2002; Uetake et al., 
heifers are housed in their permanent places about 2 months before 2004) and in the progeny of different bulls (Van Doormal, 2007; 
calving in order to get accustomed to being serviced. Milking is done Sewalem et al., 2011). The difference in milking temperament 
by permanently employed milkmen.according to the type of farm has also been studied (Uetake et al., 

Farm 3 – tied rearing. During the summer season from March to 2004), size of farm, duration and manner of tying cows (Abe et al., 
October-November animals are out to pasture, and in the winter - 2002).
just stall rearing. Calving takes place in specially designed for the Nowadays, animal welfare is becoming an increasingly 
purpose areas. Milking is with a central milk line, and is done by the important aspect in their rearing and in particular with cattle. By 

* e-mail: marinov_ib@abv.bg
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owners and a permanently employed  milkmen. included in the evaluation in order to give them sufficient time to get 
st th accustomed to the milking process. Evaluation has been done by the Cows in lactation at the time of evaluation from I  to VII  

authors during milking by using additional information provided by lactation have been included in the study. To account for the effect of 
the milkmen about each cow. Thus the probability for the reported the number of lactation, the lactations are presented in three 

st nd rd behavior to be the result of temporary status of the animals has been classes, respectively, I  (40 cows), II  (28 cows) and III  or further 
minimized. To assess the temperament a 5-point grading system lactations (75 cows).
has been used, for a more precise determination of the various Reporting milking temperament is done once during lactation, 
scores the slightly modified system for assessing the milking and all currently lactating cows on the three farms have been 

th temperament of Dickinson et al. (1970) has been used: evaluated. Primiparous up to the 30  day after calving have not been 

Class Definition Description of behavior

1

2

3

4

5

Very nervous

Nervous

Average

Calm

Very calm

Very restless during preparation and milking, lift leg, kick the milking machine and the milkman, flicks tail frequently,

steps from side to side a great deal.

Look very restless during preparation and milking, sometimes kick the milking machine, quivers when a hand is 

placed on them

Generally quiet, but do not stand still, sometimes may lift a leg during preparation and milking, but without kicking,

flicks tail frequently or appears restless occasionally.

Stands quietly in stall (milking parlor), not bothered by preparation or milking, but may often move, shifting weight

from side to side, flicks tail occasionally, showing slight unease.

Never show restlessness, absolutely calm and extremely docile during milking and preparation, the ideal of a

lactating cow.

To report more precisely some dependencies grouping of the which milk yield is 4220,9 and 3986,7 kg, respectively (Table 1). The 
milking temperament scores in two classes has been adopted, cows on farm 3 have the highest average fat percentage – 3,98%, 
respectively: cows with nervous temperament – including scores 1 statistically significant being the difference in farm 2 only – 3,78% 
and 2 and cows with calm temperament – including scores 3, 4 and (P<0,01), in which the lowest percentage for all three farms has been 
5. reported. The tendency for the lowest mean value is the same about 

For statistical processing the relevant modules of STATISTICA the average percentage of protein as well with the cows on farm 2 – 
6 package have been used. 2,97%, the differences with the other two farms being statistically 

To assess the effect of the controlled factors on the milking significant at P<0,001. The cows on farm 3 have the highest average 
temperament score the following model has been used: percentage of protein – 3,42%, followed by farm 1 – 3,29%. 

Y  = μ + F  + L  + e As a whole, the animals on farm 3 have the lowest milk yield but ijk i j ijk                                                 

the highest values of the traits related to milk composition. The where Y  is the dependable variable (milking temperament ijk 

animals on farm 1 have the highest milk yield and optimum values for score from 1 to 5 and in two classes); μ is the population mean; F  is i

milk composition.the herd effect, L  is the effect of the number of lactation and e  is the j ijk

The average temperament score of the cows in the three farms effect of the not included random factors.
has small differences, the highest average score belongs to the 
cows on farm 3 – 4.18, which means that on this farm cows with calm 
temperament predominate. The lowest is the average milking 

Results and discussion
temperament score of the cows on farm 1 – 3.74, followed by the 
ones on farm 2 – 3.94, the differences between the three farms being 

On all three farms dairy cows of the Bulgarian Black-and-White not statistically significant.
breed are reared, which are of the Holstein-Friesian type. The Table 2 presents the results of the analysis of variance for effect 
average milk yield for 305 days lactation of the cows included in the of the controlled factors on the milking temperament score, the study 
study is the highest on farm 1 – 6279,8 kg, the difference being being for the two types of score, respectively scores from 1 to 5 and 
statistically significant (P<0,001) with that of the other two farms, in grouped in classes – scores 1 and 2 and from 3 to 5. A statistically 

Table 1. Average values of the studied traits by farms for 305 days lactation

The values about a specific trait by farms designated by the same letter are significant at: а – P<0.,001; b – P<0.01; 
c – P<0.05; - n.s.

Trait
Farm 1, n = 69

MEAN ± SE

Farm 2, n = 34

MEAN ± SE

Farm 2, n = 34

MEAN ± SE

Milk yiled, kg

Average % of fat

Average % of protein

Average temperament score

аа6279.8 ± 203.75

    3.90 ± 0.34
аа    3.29 ± 0.01

    3.74 ± 0.14

а4220.9 ± 136.22
b    3.79 ± 0.05
аа    2.97 ± 0.02

    3.94 ± 0.22

а3986.7 ± 108.74
b    3.98 ± 0.04
аа    3.42 ± 0.03

    4.18 ± 0.18
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significant effect of the farm (P<0.001) and the number of lactation during preparation and milking itself, trying to take off the milking 
(P<0,05) on the milking temperament scores is reported. In the machine  during milking and have other reactions that hinder the 
model with included temperament score in two classes significant normal course of milking. Cows with scores from 3 to 5 are relatively 
effect only of the number of lactation is reported (P<0.01). calm, without such behavior that hinders greatly preparation and 

Figure 1 shows the distribution of cows as a percentage milking. Figure 2 shows the percentage of cows on farms depending 
depending on the milking temperament score by farms. The biggest on the pooled milking temperament score - nervous cows (scores 1 
difference between the farms is reported about cows with score 5 – and 2) and calm ones (scores from 3 to 5). On all three farms high, 
very calm animals. On farms 2 and 3 this percentage is about 50%, above 80% share of the calm cows is reported. The highest is the 
respectively, 47.1 and 52.5%. The lowest is the percentage of such share of nervous animals on farm 2 – 17.6%, and it is the lowest on 
cows on farm 1 – 30.4. This has an impact on the average farm 3 – 12.5%. Differences are small which correlates to the lack of 
temperament score of the cows on farm 1, which is the lowest a statistically significant effect of the herd on the milking 
compared to the other two, although they have a slightly higher temperament score presented in two classes. On all three farms the 
percentage of cows with scores 1 and 2. percentage of cows with nervous temperament is relatively high – 

On that farm the highest is the proportion of cows showing slight over 10%. Many authors give for the Holstein cows a lower 
anxiety, scores 3 to 21.7%. These are animals that flick tail frequently percentage of cows with grades 1 and 2 – about 9% (Abe et al., 
or appears restless occasionally, not bothered by preparation or 2002). Other authors also did not find statistically significant effect of 
milking, but may often move. On the other two farms that share is the individual farms on the milking temperament score. Abe et al. 
11.8 and 7.5%. respectively. The least, only 2.5% are the very (2002) indicate that there is no statistically significant difference in 
nervous cows on farm 3, but there are a lot of animals also exhibiting temperament according to the size of farm in Holstein in Japan and 
nervous behavior, albeit to a lesser extent, score 2 –10%. Uetake et al. (2004) for cows in Australia do not establish any 

In the process of determining the temperament score it was significant effect of the individual farm with the same way of rearing 
reported that with cows milked in a milking parlour (farm 1) there on pasture of dairy cows.
were fewer animals standing absolutely calm in their places during Figure 3 shows the distribution of cows according to 
preparation and milking. Many of the cows showed slight restless temperament score by lactations. Among the very calm cows (score 
associated with stepping side to side, etc., corresponding to scores 2 5) no significant change is reported, the percentage varies slightly 

st nd rdand 3. With cows reared tied, most of the animals stood almost around 40%, respectively 40, 39.3 and 41% for cows at I , II  and III  
motionless during milking in place. To be able to assert that for sure, or more lactations. Gradual increase in the relative share of cows 
the study has to cover a larger number of farms. Abe et al. (2002) with calm temperament is registered – score 4, respectively, 22.5% 

st rd found that the duration and mode of tying have had significant impact at I  to 33.4% at III further lactation. A downward tendency is 
on the milking temperament. recorded for the cows with nervous and very nervous milking 

From the point of view of service it is important not to have temperament – scores 1 and 2.
animals with scores 1 and 2. These are cows that definitely kick That tendency is more clearly seen in Figure 4, where cows are 

 

Table 2. Analysis of variance for effect the controlled factors on the milking temperament score

*** – P<0.001; ** – P<0.01; * – P<0.05; - n.s.

Variation sources

Farm

Number of lactation

Error 

2

2

137

16.88

4.45

1.37

12.34***

  3.25*

0.177

0.676

0.114

0.213-

5.93**

d. f.
MS MSF        P F        P

Temperament score (from 1 to 5) Temperament score (two classes)

Figure 2. Percentage of cows according to 
temperament score (in 2 classes) by farms

Figure 1. Percentage of cows according to 
temperament score by farms
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presented in percentage by lactations according to temperament 
score divided in two classes. The highest is the percentage of 
nervous animals – 22.5% for cows at first lactation and respectively 

stthe lowest is the share of the calm ones – 77.5%. For cows after I  
lactation the percentage of nervous cows is half less and remains 
almost unchanged in later lactations.

The reason for the reported difference may be various. On the 
one hand, it is likely that with age cows get used to the process of 
service and some of the nervous reactions in them, such as kicking, 
taking off milking machines, etc. decrease with age. Another 
possible reason could be the culling of animals with very nervous 
reactions at later lactations for various reasons, including due to the 
fact that they cannot be completely milked. Sewalem et al. (2010) 
found in Holstein cows that very nervous cows have 26% higher risk 
of being culled compared to the very calm ones.

The LS-mean scores by lactations (  confirm the 
distribution of cows according to milking temperament scores by 

rdlactations. Cows at III  and further lactations have the highest LS-
ndmean score – 4.15, followed by those at II  - 3.97. The lowest is the 

LS-mean temperament score for cows at first lactation – 3.82. 

Abe N, Hirooka H, Takazaki H and Kubota Y, 2002. Possible 
factors affecting the milking temperament of Holstein cows. Nihon 
Chikusan Gakkaiho, 73, 515-520.

Dickson D, Barr G, Jonson L and Wieckert D, 1970. Social 
dominance and temperament of Holstein cows. Journal of Dairy 
Science, 53, 904-907.

 

Gergovska Z, Dimova V and Peychev K, 2013. Innovations and 
development in cattle breeding. Scientific conference with 
international participation „Innovations and development of 
agriculture in Bulgaria“, 16-17 May 2013, Stara Zagora, 21-35.

Figure 5)

lactation or age of cows on the temperament score. Uetake et al. 
(2004) found moderate correlation between the age of cows and 
adverse reactions at milking (r = -0.28, p<0.01). According Mounaix 
et al. (2007) age is an important factor for temperament, it is related 
to greater experience of the animals. This is especially true for cattle: 
older animals exhibit much greater tolerance to unpleasant 
manipulations as they had experienced them before as well.

Conclusion

On the three studied farms high, above 80% share of the calm 
cows is reported. The highest is the relative share of nervous 
animals on farm 2 – 17.6%, and the lowest on farm 3 – 12.5%. 
Statistically significant effect of the number of lactation on the milking 
temperament score is reported. The highest is the percentage of 
nervous animals – 22.5% in cows at first lactation cows and, 
respectively, the lowest is the share of calm ones – 77.5%. For cows 

stafter I  lactation the percentage of nervous cows is half less and Other 
remains almost unchanged in later lactations. The highest is the LS-authors also found statistically significant effect of the number of rdmean score of cows at III  and further lactations – 4.15, followed by 

ndthose at II . The lowest is the LS-mean milking temperament score 
for cows at first lactation – 3.82.
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Instruction for authors

Preparation of papers
Papers shall be submitted at the editorial 
office typed on standard typing pages (A4, 
30 lines per page, 62 characters per line). 
The editors recommend up to 15 pages for 
full research paper ( including abstract 
references, tables, figures and other 
appendices)
The manuscript should be structured as 
follows: Title, Names of authors and 
affiliation address, Abstract, List of 
keywords, Introduction, Material and  
methods,Results, Discussion, Conclusion, 
Acknowledgements (if any), References, 
Tables, Figures.
The title needs to be as concise and 
informative about the nature of research. It 
should be written with small letter /bold, 14/ 
without any abbreviations.  
Names and affiliation of authors
The names of the authors should be 
presented from the initials of first names 
followed by the family names. The 
complete address and name of the 
institution should be stated next. The 
affiliation of authors are designated by 
different signs. For the author who is going 
to be corresponding by the editorial board 
and readers, an E-mail address and 
telephone number should be presented as 
footnote on the first page. Corresponding 
author is indicated with *.
Abstract should be not more than 350 
words. It should be clearly stated what new 
findings have been made in the course of 
research. Abbreviations and references to 
authors are inadmissible in the summary. It 
should be understandable without having 
read the paper and should be in one 
paragraph. 
Keywords: Up to maximum of 5 keywords  
should be selected not repeating the title 
but giving the essence of study. 
The introduction must answer the 
following questions: What is known and 
what is new on the studied issue? What 
necessitated the research problem, 
described in the paper? What is your 
hypothesis and goal ?
Material and methods: The objects of 
research, organization of experiments, 
chemical analyses, statistical and other 
methods and conditions applied for the 
experiments should be described in detail. 
A criterion of sufficient information is to be 
possible for others to repeat the experi-
ment in order to verify results.
Results are presented in understandable 

 

tables and figures, accompanied by the 
statistical parameters needed for the 
evaluation. Data from tables and figures 
should not be repeated in the text.
Tables should be as simple and as few as 
possible. Each table should have its own 
explanatory title and to be typed on a 
separate page. They should be outside the 
main body of the text and an indication 
should be given where it should be 
inserted.
Figures should be sharp with good 
contrast and rendition. Graphic materials 
should be preferred. Photographs to be 
appropriate for printing. Illustrations are 
supplied in colour as an exception after 
special agreement with the editorial board 
and possible payment of extra costs. The 
figures are to be each in a single file and 
their location should be given within the 
text.  
Discussion: The objective of this section 
is to indicate the scientific significance of 
the study. By comparing the results and 
conclusions of other scientists the 
contribution of the study for expanding or 
modifying existing knowledge is pointed 
out clearly and convincingly to the reader.
Conclusion: The most important conse-   
quences for the science and practice 
resulting from the conducted research 
should be summarized in a few sentences. 
The conclusions shouldn't be numbered 
and no new paragraphs be used. 
Contributions are the core of conclusions. 
References:
In the text, references should be cited as 
follows: single author: Sandberg (2002); 
two authors: Andersson and Georges 
(2004); more than two authors: Andersson 
et al.(2003). When several references are 
cited simultaneously, they should be 
ranked by chronological order e.g.: 
(Sandberg, 2002; Andersson et al., 2003; 
Andersson and Georges, 2004).
References are arranged alphabetically by 
the name of the first author. If an author is 
cited more than once, first his individual 
publications are given ranked by year, then 
come publications with one co-author, two 
co-authors, etc. The names of authors, 
article and journal titles in the Cyrillic or 
alphabet different from Latin, should be 
transliterated into Latin and article titles 
should be translated into English. 
The original language of articles and books 
translated into English is indicated in 
parenthesis after the bibliographic 
reference (Bulgarian = Bg, Russian = Ru, 
Serbian = Sr, if in the Cyrillic, Mongolian = 

Мо, Greek = Gr, Georgian = Geor., 
Japanese = Jа, Chinese = Ch, Arabic = Аr, 
etc.)
The following order in the reference list is 
recommended:
Journal articles: Author(s) surname and 
initials, year. Title. Full title of the journal, 
volume, pages. Example:
Simm G, Lewis RM, Grundy B and 
Dingwall WS, 2002. Responses to 
selection for lean growth in sheep. Animal 
Science, 74, 39-50
Books: Author(s) surname and initials, 
year. Title. Edition, name of publisher, 
place of publication. Example: 
Oldenbroek JK, 1999. Genebanks and 
the conservation of farm animal genetic 
resources, Second edition. DLO Institute 
for  Animal  Science and Heal th,  
Netherlands.
Book chapter or conference proceedings: 
Author(s) surname and initials, year. Title. 
In: Title of the book or of the proceedings 
followed by the editor(s), volume, pages. 
Name of publisher, place of publication. 
Example: 
Mauff G, Pulverer G, Operkuch W, 
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of 
unconverted and converted C3. In: 
Provides of the Biological Fluids (ed. H. 
Peters), vol. 22, 143-165, Pergamon 
Press. Oxford, UK.
Todorov N and Mitev J, 1995. Effect of 
level of feeding during dry period, and body 
condition score on reproductive perfor-

thmance in dairy cows,IX  International 
Conference on Production Diseases in 
Farm Animals, September 11–14, Berlin, 
Germany.
Thesis:
Hristova D, 2013. Investigation on genetic 
diversity in local sheep breeds using DNA 
markers. Thesis for PhD, Trakia University, 
Stara Zagora, Bulgaria, (Bg).

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.

Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.
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