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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
farms is as follows: farm 1 – 69 cows, farm 2 – 34 cows and farm 3 – 40 cows. All cows in lactation from Ist to VIIth at the time of evaluation have been included,
respectively in Ist lactation – 40 cows, in IInd – 28 and in IIIrd 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
lactation on the three farms have been assessed. Primiparous up to the 30th 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
– 22.5% in cows at first lactation and, respectively, the lowest is the share of the calm ones – 77.5%. With cows after Ist lactation the percentage of nervous cows
is half less and it remains almost unchanged in later lactations. The highest is the LS-mean score for the temperament of cows in IIIrd and further lactations –
4.15, followed by those in IInd. 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

Introduction
The last decade has seen a significant increase in the average
size of dairy herds in many parts of the world, which requires farmers
to spend less time on the individual animal. Milking temperament is
one of the so called workability traits that have major effect on the
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
cows at milking is a significant factor related to herd management
and selection for calmer animals results in ease of service of animal
at milking (Uetake et al., 2004). In our country there is also a
tendency, although less pronounced, towards increasing the
capacity of dairy cattle farms (Gergovska et al., 2013). This tendency
affects more farms raising black-and-white cattle. Milking
temperament has not been evaluated and no information on this
issue concerning dairy breeds in our country is available.
Numerous studies have shown great individual variations in
behavioral and physiological reactions of milked cows (Rushen et
al., 1999; Tancin et al., 2001). A number of other factors in addition to
inherited individual traits also affect the temperament of dairy cows.
Several authors report a statistically significant difference in
temperament between cows of various breeds (Sewalem et al.,
2010; Orban et al., 2011; Hedlund, 2013; Gergovska et al., 2012)
and crossbreeds (Schaeffer et al., 2011; Praxedes et al., 2011 ),
between primiparous and older cows (Abe et al., 2002; Uetake et al.,
2004) and in the progeny of different bulls (Van Doormal, 2007;
Sewalem et al., 2011). The difference in milking temperament
according to the type of farm has also been studied (Uetake et al.,
2004), size of farm, duration and manner of tying cows (Abe et al.,
2002).
Nowadays, animal welfare is becoming an increasingly
important aspect in their rearing and in particular with cattle. By
* e-mail: marinov_ib@abv.bg
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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
trait for assessing welfare (Herve et al., 2007).
The aim of the present study is to determine the effect of rearing
conditions on the farm and the number of lactation on the milking
temperament score in black-and-white cows.

Material and methods
The study comprises 143 black-and-white cows from three
cattle farms with different raising technology of dairy cows. The
number of cows included in the study by farms is respectively: farm 1
– 69 cows, farm 2 – 34 cows and farm 3 – 40 cows. The raising
technology in each farm is as follows:
Farm 1 – free rearing in individual cubicles for rest and milking in
a milking parlour, herringbone mode, twice daily. Heifers after 7
months of pregnancy are housed with the dry cows. Calving takes
place in calving cubicles where animals stay for a few days and
primiparous get accustomed to milking. Milking is done by
permanently employed milkmen.
Farm 2 – tied rearing with provided yard for exercising. The
cows enter in the barn for milking only, during the rest of the time they
are in the yard where the coarse fodder is given. Milking is with a
central milkline, twice daily. Cows calve at the places for milking,
heifers are housed in their permanent places about 2 months before
calving in order to get accustomed to being serviced. Milking is done
by permanently employed milkmen.
Farm 3 – tied rearing. During the summer season from March to
October-November animals are out to pasture, and in the winter just stall rearing. Calving takes place in specially designed for the
purpose areas. Milking is with a central milk line, and is done by the

owners and a permanently employed milkmen.
Cows in lactation at the time of evaluation from Ist to VIIth
lactation have been included in the study. To account for the effect of
the number of lactation, the lactations are presented in three
classes, respectively, Ist (40 cows), IInd (28 cows) and IIIrd or further
lactations (75 cows).
Reporting milking temperament is done once during lactation,
and all currently lactating cows on the three farms have been
evaluated. Primiparous up to the 30th day after calving have not been
Class

Definition

1

Very nervous

2

Nervous

3

Average

4

Calm

5

Very calm

included in the evaluation in order to give them sufficient time to get
accustomed to the milking process. Evaluation has been done by the
authors during milking by using additional information provided by
the milkmen about each cow. Thus the probability for the reported
behavior to be the result of temporary status of the animals has been
minimized. To assess the temperament a 5-point grading system
has been used, for a more precise determination of the various
scores the slightly modified system for assessing the milking
temperament of Dickinson et al. (1970) has been used:

Description of behavior
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
milking temperament scores in two classes has been adopted,
respectively: cows with nervous temperament – including scores 1
and 2 and cows with calm temperament – including scores 3, 4 and
5.
For statistical processing the relevant modules of STATISTICA
6 package have been used.
To assess the effect of the controlled factors on the milking
temperament score the following model has been used:
Yijk = μ + Fi + Lj + eijk
where Yijk is the dependable variable (milking temperament
score from 1 to 5 and in two classes); μ is the population mean; Fi is
the herd effect, Lj is the effect of the number of lactation and eijk is the
effect of the not included random factors.

Results and discussion
On all three farms dairy cows of the Bulgarian Black-and-White
breed are reared, which are of the Holstein-Friesian type. The
average milk yield for 305 days lactation of the cows included in the
study is the highest on farm 1 – 6279,8 kg, the difference being
statistically significant (P<0,001) with that of the other two farms, in

which milk yield is 4220,9 and 3986,7 kg, respectively (Table 1). The
cows on farm 3 have the highest average fat percentage – 3,98%,
statistically significant being the difference in farm 2 only – 3,78%
(P<0,01), in which the lowest percentage for all three farms has been
reported. The tendency for the lowest mean value is the same about
the average percentage of protein as well with the cows on farm 2 –
2,97%, the differences with the other two farms being statistically
significant at P<0,001. The cows on farm 3 have the highest average
percentage of protein – 3,42%, followed by farm 1 – 3,29%.
As a whole, the animals on farm 3 have the lowest milk yield but
the highest values of the traits related to milk composition. The
animals on farm 1 have the highest milk yield and optimum values for
milk composition.
The average temperament score of the cows in the three farms
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
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
not statistically significant.
Table 2 presents the results of the analysis of variance for effect
of the controlled factors on the milking temperament score, the study
being for the two types of score, respectively scores from 1 to 5 and
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

Trait
Milk yiled, kg
Average % of fat
Average % of protein
Average temperament score

Farm 1, n = 69
MEAN ± SE
6279.8 ± 203.75аа
3.90 ± 0.34
3.29 ± 0.01аа
3.74 ± 0.14

Farm 2, n = 34
MEAN ± SE
4220.9 ± 136.22а
3.79 ± 0.05b
2.97 ± 0.02аа
3.94 ± 0.22

Farm 2, n = 34
MEAN ± SE
3986.7 ± 108.74а
3.98 ± 0.04b
3.42 ± 0.03аа
4.18 ± 0.18

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

Variation sources

d. f.

Farm
Number of lactation
Error

2
2
137

Temperament score (from 1 to 5)
MS
16.88
4.45
1.37

Temperament score (two classes)

F
P
12.34***
3.25*

MS
0.177
0.676
0.114

F
P
0.2135.93**

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

significant effect of the farm (P<0.001) and the number of lactation
(P<0,05) on the milking temperament scores is reported. In the
model with included temperament score in two classes significant
effect only of the number of lactation is reported (P<0.01).
Figure 1 shows the distribution of cows as a percentage
depending on the milking temperament score by farms. The biggest
difference between the farms is reported about cows with score 5 –
very calm animals. On farms 2 and 3 this percentage is about 50%,
respectively, 47.1 and 52.5%. The lowest is the percentage of such
cows on farm 1 – 30.4. This has an impact on the average
temperament score of the cows on farm 1, which is the lowest
compared to the other two, although they have a slightly higher
percentage of cows with scores 1 and 2.
On that farm the highest is the proportion of cows showing slight
anxiety, scores 3 to 21.7%. These are animals that flick tail frequently
or appears restless occasionally, not bothered by preparation or
milking, but may often move. On the other two farms that share is
11.8 and 7.5%. respectively. The least, only 2.5% are the very
nervous cows on farm 3, but there are a lot of animals also exhibiting
nervous behavior, albeit to a lesser extent, score 2 –10%.
In the process of determining the temperament score it was
reported that with cows milked in a milking parlour (farm 1) there
were fewer animals standing absolutely calm in their places during
preparation and milking. Many of the cows showed slight restless
associated with stepping side to side, etc., corresponding to scores 2
and 3. With cows reared tied, most of the animals stood almost
motionless during milking in place. To be able to assert that for sure,
the study has to cover a larger number of farms. Abe et al. (2002)
found that the duration and mode of tying have had significant impact
on the milking temperament.
From the point of view of service it is important not to have
animals with scores 1 and 2. These are cows that definitely kick

during preparation and milking itself, trying to take off the milking
machine during milking and have other reactions that hinder the
normal course of milking. Cows with scores from 3 to 5 are relatively
calm, without such behavior that hinders greatly preparation and
milking. Figure 2 shows the percentage of cows on farms depending
on the pooled milking temperament score - nervous cows (scores 1
and 2) and calm ones (scores from 3 to 5). On all three farms high,
above 80% share of the calm cows is reported. The highest is the
share of nervous animals on farm 2 – 17.6%, and it is the lowest on
farm 3 – 12.5%. Differences are small which correlates to the lack of
a statistically significant effect of the herd on the milking
temperament score presented in two classes. On all three farms the
percentage of cows with nervous temperament is relatively high –
over 10%. Many authors give for the Holstein cows a lower
percentage of cows with grades 1 and 2 – about 9% (Abe et al.,
2002). Other authors also did not find statistically significant effect of
the individual farms on the milking temperament score. Abe et al.
(2002) indicate that there is no statistically significant difference in
temperament according to the size of farm in Holstein in Japan and
Uetake et al. (2004) for cows in Australia do not establish any
significant effect of the individual farm with the same way of rearing
on pasture of dairy cows.
Figure 3 shows the distribution of cows according to
temperament score by lactations. Among the very calm cows (score
5) no significant change is reported, the percentage varies slightly
around 40%, respectively 40, 39.3 and 41% for cows at Ist, IInd and IIIrd
or more lactations. Gradual increase in the relative share of cows
with calm temperament is registered – score 4, respectively, 22.5%
at Ist to 33.4% at IIIrd further lactation. A downward tendency is
recorded for the cows with nervous and very nervous milking
temperament – scores 1 and 2.
That tendency is more clearly seen in Figure 4, where cows are
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Figure 1. Percentage of cows according to
temperament score by farms
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from 3 to 5

Figure 2. Percentage of cows according to
temperament score (in 2 classes) by farms
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Figure 4. Percentage of cows according to the
temperament score (in 2 classes) by lactations

Figure 3. Percentage of cows according to
temperament scores by lactations

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
the lowest is the share of the calm ones – 77.5%. For cows after Ist
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 (Figure 5) confirm the
distribution of cows according to milking temperament scores by
lactations. Cows at IIIrd and further lactations have the highest LSmean score – 4.15, followed by those at IInd - 3.97. The lowest is the
LS-mean temperament score for cows at first lactation – 3.82. Other
authors also found statistically significant effect of the number of
points
4.15
4.1
4.05
4
3.95
3.9
3.85
3.8
3.75
3.7
3.65

70

40

17.4

7.5

5

I-st Lactation
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77.5

50

15 15

15

80
60

22.5

20

88.9 88.2

90

4.15

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
after Ist lactation the percentage of nervous cows is half less and
remains almost unchanged in later lactations. The highest is the LSmean score of cows at IIIrd and further lactations – 4.15, followed by
those at IInd. The lowest is the LS-mean milking temperament score
for cows at first lactation – 3.82.
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