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ABSTRACT

Associations between performance of milk production and udder dimensions of 54 cows imported from Holland
and kept in OHZ Kamieniec Zabkowicki are described. Udder build of analysed animals scored very good but
teats were slightly too short. Correlation coefficients between milk production performance traits and indices of
udder dimensions were low and statistically insignificant.
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INTRODUCTION

The general appearance of dairy cow, especially its mammary system, is very important as
breeding and production goal is concerned. The udder’s shape influence milk production and
efficiency of machine milking.Research [5, 10] had shown that udder dimensions are the best
estimators of milk production potential of primiparous cows. Positive associations between
udder traits and milk performance of dairy cows were reported in majority of literature from
this field [1, 4, 6, 7, 8].

The aim of this research was to describe relations between udder dimensions and milk
performance of young cows imported from Holland to Poland.

MATERIALS AND METHODS

The material consisted of 54 Black-White cows with a high share of HF genes (87,5 - 100%)
which were bought in Holland and in the years 1999 — 2000 have been performing as the
primiparous dams in the Pedigree Breeding Centre (OHZ) Kamieniec Zabkowicki.

Milk performance was defined as milk, fat and protein yield and milk fat and milk protein
content for 305 days lactation. More detailed description of milk performance of these cows
was included in the paper of Kuczaj et al. [3].

Udder dimensions were measured once, between 100 and 180 day of lactation, two hours
before milking. The length of udder attachment, horizontal length, fore and rear udder width,
depth of foreudder, length and diameter of teats, placement of teats and their distance from the
floor were measured.

Collected data were described statistically (X, sd, minimum and maximum) and phenotypic
correlations were calculated between milk production traits and udder dimensions.

RESULTS

Cows imported from Holland (tab. 1) characterised with the udders which were long
(horizontal length - 44,1 cm and length of attachment - 47,8 cm), broad (foreudder and rear
udder width - respectively: 29,3 and 21,0 cm) and deep (depth of foreudder - 24,7 cm). The
length of front and rear teats averaged 4,9 and 3,9 cm, respectively. Average teat diameter
was 2,7 cm; distance between front and rear teats was 12,5 cm and spacing of front and rear
teats reached respectively 13,0 and 5,2 cm.

Table 1. Conformation traits of udders of primiparous cows of
Black-White breed imported from Holland

‘ Trait [cm] | X ‘ sd |Minimum|Maximum
Horizontal length 441 39 | 380 | 540
‘Length of attachment |47.8‘ 3.8 | 40.0 | 57.0
Foreudder width 293 30 | 230 | 350
Rear udder width 1210 1.7 | 180 | 250
Depth of foreudder 248 17 | 220 | 280
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Rear teats distance to the [59.2 | 2.9 52.0 66.0
floor

Front teats distance to the |58.8 | 2.7 53.0 66.0
floor

Length of front teats 49 06 | 35 | 60
‘Length of rear teats | 4.0 ‘ 0.5 | 3.0 | 5.0
Diameter of frontteats | 2.7 | 02 | 22 | 3.2
‘Diameter of rear teats | 2.7 ‘ 0.2 | 2.2 | 3.2
Distance between front 13.0| 2.3 8.0 18.0
teats

Distance between rear 52 1.5 3.5 10.0
teats

Distance between front 125] 1.9 7.5 18.0
and rear teats

Correlation coefficients between udder and teat dimensions and milk production traits of cows
were low and statistically insignificant (tab. 2). For example, relations obtained between
lactation milk yield and mammary system measurements were as follow: with udder length
(r=0,01), with foreudder width and depth (consequently: r = 0,16 and 0,25), with the distance
between front and rear teats (r = 0,16); for the remaining traits studied correlations were
weaker. Correlation between the fat yield per lactation and foreudder depth was found to be
r = 0,21. Similarly, for the protein yield per lactation positive correlations were stated with the
width and depth of foreudder (consequently: r = 0,21 and r = 0,32) and with the distance
between front and rear teats (r = 0,11). Positive associations with milk fat content were found
for two udder traits only: the distance of rear teats from the floor (r = 0,02) and the distance
between front and rear teats (r = 0,08); other relations were negative. Positive correlations
with the milk protein content were found for: the horizontal length of udder (r = 0,19), the
length of udder attachment (r = 0,26), width and depth of foreudder (consequently: r = 0,13
and r = 0,19) and the distance of front teats to the floor (r = 0,12).

Table 2. Correlation coefficients between udder conformation traits
and milk performance traits for 305 days lactation

Traits Yield of: Milk content
of:

|mi|k| fat |protein‘ fat ‘protein

Horizontal length 0.01| - 0.07 - 0.19
0.07 0.10

Length of attachment - - 0.07 - 0.26
0.010.02 0.02

Foreudder width 016 | - 0.21 - 0.13
0.04 0.29

Rear udder width 0.02| - 0.02 - 0.02
0.03 0.09

Depth of foreudder 0.25|0.21| 0.32 - 0.19
0.02

Rear teats distance to the | - | - | -0.02 ‘0.02‘ 0.03
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floor 10.030.03 | |
Front teats distance to the - - 0.02 - 0.12
floor 0.030.07 0.04
Length of front teats - - -0.03 - 0.1
0.05/0.16 0.1
Length of rear teats - - -0.13 - -0.01
0.13[0.17 0.06
Diameter of front teats 0.02| - -0,07 - -0.26
0.05 0.10
Diameter of rear teats 0.04| - -0.07 - -0.29
0.04 0.10
Distance between front teats | 0.00 | 0.01 | 0.04 - 0.11
0.04
Distance between rear teats - - -0.11 |0.08 | -0.02
0.10/ 0.01
Distance between frontand |0.16 |0.03 | 0.11 - -0.16
rear teats 0.15
DISCUSSION

All primiparous cows tested in the present research had correct udder conformation. Similar
observation were documented by other authors [4, 8, 11] who stated that hybrids of Black-
White and Red-White cattle with HF breed were characterised with longer, wider and more
strongly attached udders than purebred contemporaries of Polish origin. Cows imported from
Germany and France characterised with slightly smaller dimensions of udders when results of
present study were compared with data cited by Puchajda et al. [6]. Cows of German and
French origin had shorter udders (respectively by 2,5 and 4,0 cm), more narrow (respectively
by 0,2 and 5,3 cm) and with less depth (ca 2,0 cm) when compared to cows in the present
study. Analysed cows imported from Holland had shorter teats (front ones by 0,4 and rear
ones by 0,6 cm) when compared to native primiparous hybrids of Black-White cattle with
high share (87,5 - 100%) of HF genes [9].

Distances of teats to the floor of primiparous cows (front ones 58,8 and rear ones 59,2 cm)
shown in the present study were similar in values to ones reported for cows of French origin
but shorter (by ca. 3,0 cm) when compared to cows of German origin [6]. When compared to
hybrids of Red-White x HF cattle [5] distances between teats and the floor reported here were
longer by ca 10 cm. As shown by Kozanecki [2] values of these measurements have important
implications - bacterial infections are least common when teats are 5,6 - 6,5 cm long and their
distance to floor exceeds 50 cm.

Values of phenotypic correlation coefficients obtained between udder measurements and milk
performance for the first 305 days lactation, in the present study, were low and negative.
These results are in agreement with ones reported by Borkowska et al. [1], who found that
correlations between the length, width and depth of udder and milk fat content ranged ca - 0,1.
As researched by Szarek et al. [7] correlations between milk fat and protein content and udder
measurements in the population of Black-White cows reached very low values, too.
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Stronger to obtained in the present research relations between 305 days lactation milk yield
and some udder dimensions were reported by other authors [1, 6, 10]. Puchajda et al. [6]
obtained statistically highly significant values of correlations between milk protein content
and yield and depth of rear udder (respectively: r = 0,47 and r = 0,39) in the population of
cows of French origin. These authors stated also strong relation between the milk fat content
and the depth of rear udder of cows of German origin (r = 0,38). According to the work of
Wojcik and Czaja [10] correlations between the width of udder and yields of milk, fat and
protein reached value ca 0,4. Within native population of primiparous cows - hybrids with HF
breed genes share above 50%, relations between the fore and rear udder attachment and yields
of milk, fat and protein were from r = 0,21 to r = 0,27.

CONCLUSIONS

1. Udder build of tested primiparous cows of Dutch origin was correct but teats were
slightly too short.

2. Relations between milk performance traits and udder dimensions were weak and
statistically insignificant.
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