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Abstract
The aim of present study was to investigate the relationships between temperament score
and milk production, as well as somatic cell count in a herd of Jersey and Holstein Friesian
breeds. The temperament of 283 Jersey and 69 Holstein Friesian cows were assessed (scored)
by the temperament score test (behaviour of animals was assessed in a 5-score system
(1: calm, 5: nervous) while spending 30 s on the scale during weighing). The daily milk yield, fat,
protein content and somatic cell count were also investigated in this study. Our investigation
did not reveal any correlation between daily milk yield and temperament score. But milk
somatic cell count was showed positive moderate relation with the temperament scores of
Jersey (rrank=0.67; P=0.0001) and Holstein Friesian (rrank=0.66; P=0.0001) cows. Calmer cows
had lower somatic cell count (Jersey: 135.40×103/cm3; Holstein Friesian: 176.07×103/cm3)
compared to the more temperamental cows (Jersey: 540.44×103/cm3; P=0.0001; Holstein
Friesian: 744.91×103/cm3; P=0.0001, resp.).
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Zusammenfassung
Einfluss des Temperaments von Jersey und Holstein-Friesian Kühen
auf Milchleistung und somatische Zellzahl (Kurzmitteilung)
Untersucht wurde, ob es einen Zusammenhang zwischen Temperament, Milchleistung
und somatischer Zellzahl bei Jersey und Holstein-Friesian Kühen gibt. Dazu wurde das
Temperament von 283 Jersey und 69 Holstein Friesian Kühen durch einen Test festgestellt,
bei dem die Tiere nach einem Fünf-Punkte-Schema (von 1=ruhig bis 5=nervös) bewertet
wurden. Der Test erfolgte während des Wiegens (Dauer 30 s). Außerdem wurden noch
tägliche Milchleistung, Fett, Eiweiß und somatische Zellzahl untersucht. Es wurde kein
Zusammenhang zwischen Milchleistung und Temperament entdeckt.
Allerdings zeigte sich ein gewisser Zusammenhang zwischen Temprament und somatischer
Zellzahl (Jersey: rs=0,66, P=0,0001; Holstein Friesian: rs=0,67, P=0,0001). Dabei wiesen ruhige
Kühe (Jersey: 135,40×103/cm3; Holstein Friesian: 176,07×103/cm3) im Vergleich zu nervösen
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Kühen (Jersey: 540,44×103/cm3, P=0,0001; Holstein Friesian: 744,91×103/cm3, P=0,0001) eine
niedrigere somatische Zellzahl auf.
Schlüsselwörter:
		

Temperament, Milchproduktion, somatische Zellzahl, 			
Jersey, Holstein Friesian

Introduction
Behaviour of dairy cows usually referred to as temperament is one of the factors influenced
milk production. Temperament is defined as the animal's behavioural response to handling
by humans (Burrow 1997). Temperament seems to influence some production traits such
as growth rate (Voisinet et al. 1997, Pajor et al. 2008) and immune function (Ivanov et al.
2005). The genetic background of temperament is well known, the estimated heritability of
temperament is found 0.25 in Jersey cattle by Visscher & Goddard (1995). Glenske et al. (2010)
found relation a QTL on BTA1 and behaviour of suckler calves.
Several studies have reported positive relationships between dairy temperament score
and milk production traits in cows. Mushra et al. (1975), Arave & Kilgour (1982) revealed
linear relationship stands between temperament score and daily and total milk yields, but
the relationship with lactation length was not clear. Furthermore, in Bos indicus cows with
unfavourable temperament produced less milk and their ability of releasing milk was the
worst compared to cows having better temperament (Gupta & Mishra 1979). But Purcell et al.
(1988) and Khana & Sharma (1988) did not reveal any correlation between milk production
and temperament. Although, the majority of studies reports positive relationships between
temperament score and milk production, it is not known whether the relationship exists
between the cows’ temperament and milk somatic cell count.
This study’s aim was to investigate the relations between temperament score and milk
production traits (such as daily milk yield, fat and protein content) and somatic cell count in
Jersey and Holstein Friesian breeds.

Materials and methods
Experimental design:
The study was conducted on a dairy cattle Farm in Mosonmagyaróvár (Győr-Moson-Sopron
County, Hungary). 283 Jersey (1st lactation: n=214, 2nd lactation: n=69) and 69 Holstein
Friesian (1st lactation: n=57, 2nd lactation: n=12) cows were examined daily milk yield, fat
and protein composition of milk and somatic cell count.
The animals were kept in loose housing stable with deep litter and nutrition was corn
silage-based monodiet in Total Mixed Ration (TMR). The cows milked in 2×12 SAC milking
parlour, 2 times per day has occurred.
The milk samples were collected from animals at morning milking. Fat and protein
contents of milk were determined using by MilkoScan device (FT6000 apparatus, Foss Electric,
Denmark). The somatic cell count of milk samples was determined by Fossomatic 5000 device
(Foss Electric, Denmark) at Livestock Performance Testing Ltd (Gödöllő, Hungary).
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Temperament test
The temperament test was applied before morning milking in weighing cage towards milking
parlour at same day with milk samples collection. Observations were conducted on cows
once in third month of lactation (average days: 80). Temperament was measured according
to the temperament score test by Trillat et al. (2000). Behaviour of animals was assessed in a
5-score system at weighing, while spending 30 sec on the scale:
1
calm, no movement,
2
calm with occasional movements,
3
calm with some more movements but without shaking the scale,
4
abrupt episodic movements without shaking the scale,
5
permanent episodic movements and shaking the scale.
Statistical analysis
Data were analysed with SPSS Statistics 14.0 (SPSS Inc., Chicago, IL, USA) statistical program
package using by Spearman’s rank correlation, furthermore, the general linear model (GLM)
procedure to perform an analysis of variance. The statistical model was as follows:
(1)

Yijk = μ + Ai + Bj + Ck + eijk

where Yijk is the value of the dependent variable, μ is the overall mean, Ai is the effect of
breed, Bj is the effect of number of lactation, Ck is the effect of temperament score and eijk is
the random error.
Significance was taken at an alpha level of 0.05. Statistical significant effects were further
analysed and means were compared using by Tukey test.

Results
The results of temperament scores, daily milk yield and milk composition, furthermore somatic
cell count of milk according to the breeds and number of lactation are demonstrated in Table 1.
Table 1
LS means±standard error of temperament score, milk production traits and somatic cell count according to
breeds and number of lactation
Parameters
Jersey
n=283
Temperament score
Daily milk yield, kg
Fat, %
Protein, %
SCClog

Breed
Holstein Friesian
n=69

1.53±0.04
18.16±0.26
5.92±0.06
4.43±0.03
5.23±0.03

2.69±0.08
23.64±0.49
3.66±0.11
3.43±0.05
5.39±0.05

Number of lactation
Significance
1st lactation 2nd lactation
Breed		 No of
n=271
n=81			 lactation
2.16±0.05
19.27±0.28
5.01±0.06
4.08±0.03
5.35±0.03

2.08±0.08
22.53±0.46
4.57±0.11
3.77±0.05
5.27±0.05

0.0001
0.0001
0.0001
0.001
0.003

0.325
0.0001
0.0001
0.0001
0.113

The temperament score of cows is not affected by number of lactation in either of breeds.
Therefore the temperament scores data of cows of different lactation numbers were
contracted in both breeds. The results showed significant differences in temperament score
between two breeds (P=0.0001). The Jersey cows were calmer than Holstein Friesian cows.
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Based on the temperament ranking, 50.9 % of Jersey cows got »1« score (calm animals),
42.8 % of cows got »2« score and 6.3 % of cows got »3« score. Results of daily milk yield, fat
and protein composition of milk and somatic cell count of milk of Jersey cows according to
the temperament scores are demonstrated in Table 2.
Table 2
LS means±standard error of Jersey cows milk production data according to temperament scores
Parameters		
1
n
%
Daily milk yield, kg
Fat, %
Protein, %
SCClog

Temperament score		
2
3

144
50.9
17.72±0.33
5.99±0.08
4.53±0.04
5.00±0.03a

121
42.8
16.94±0.36
6.05±0.09
4.49±0.04
5.46±0.03b

18
6.3
16.64±0.92
6.16±0.22
4.50±0.11
5.71±0.07c

Significance

0.206
0.734
0.769
0.0001

1: calm, no movement, 2: calm with occasional movements, 3: calm with some more movements but without shaking
the scale; abcDifferent letters in a row denote significant differences (P<0.05).

The daily milk yield and composition not detected differences among temperament scores.
But the milk somatic cell count showed high differences among temperament scores. The
calmer cows had a lower (P=0.0001) somatic cell count (5.0 log/cm3) compared to the more
temperamental cows (5.7 log/cm3). The milk somatic cell count showed medium relationship
with the temperament scores (rrank=0.67; P=0.0001).
After the temperament ranking, 1.5 % of Holstein Friesian cows got »1« score (calm animals),
40.6 % of cows got »2« score, 42.0 % of cows got »3« score and 15.9 % of cows got »4« score.
Results of daily milk yield, fat and protein composition of milk and somatic cell count of milk
of Holstein Friesian cows according to the temperament scores are demonstrated in Table 3.
Table 3
LS means±standard error of Holstein Friesian cows milk production data according to temperament scores
Parameters		
1
n
%
Daily milk yield, kg
Fat, %
Protein, %
SCClog

1
1.5
25.2
3.61
3.49
4.81

2

Temperament score		
3
4

28
40.6
23.39±0.86
3.74±0.13
3.51±0.08
5.09±0.06a

29
42.0
21.95±0.84
3.91±0.13
3.58±0.07
5.60±0.06b

11
15.9
21.95±1.37
3.74±0.21
3.43±0.12
5.83±0.10b

Significance

0.442
0.611
0.552
0.0001

1: calm, no movement, 2: calm with occasional movements, 3: calm with some more movements but
without shaking the scale, 4: abrupt episodic movements without shaking the scale, abDifferent letters in a
row denote significant differences (P<0.05).

No correlation was found between daily milk yield and temperament score. On the contrary,
the calmer cows had a lower (P=0.0001) somatic cell count (5.1 log/cm3) compared with
the more temperamental cows (5.8 log/cm3). The milk somatic cell count showed medium
relationship with the temperament scores (rrank=0.66; P=0.0001).
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Discussion
During investigation, did not found any relation between daily milk yield and temperament
score, which is in accordance with some observations by Purcell et al. (1988) and Khanna &
Sharma (1988). Other studies (such as Mushra et al. 1975, Arave & Kilgour 1982) have shown
that temperament has great effect on milk production. On the contrast, the milk somatic cell
count showed significant, medium relationship with the temperament scores, the calmer
cows had lower somatic cell count. The repeatability of temperament scores and somatic cell
count was about 0.31-0.44 (Halloway & Johnston 2003) and 0.26-0.40 (Kennedy et al. 1982).
It suggested that multiple measurements are necessary; but the demonstrated values draw
attention to the importance of temperament. It is well known that the milk somatic cell count
is affected by many factors, such as immune system status of animal. The previous result was
suggested that temperamental animal has higher baseline cortisol concentration (Pajor et
al. 2010). The higher baseline cortisol inhibits the immune system by altering the function of
the HPA axis (Yotova et al. 2004). It has been shown that a deficiency of immune system has
a negative effect on somatic cell count in milk. Manteuffel (2002) summarising the regulation
of HPA axis and its impact on metabolism and animal welfare.
Summarised the results, this study suggested that the more temperamental cows produced
more milk somatic cell count under milking period compared with calm cows. Finally, calmer
cows produced more hygienic milk then temperamental animals. These results indicate that
temperament test application is positive benefits for dairy cattle breeders, e.g. calm animals
can reduce somatic cell counts and increased hygienic value of milk.
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