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ASSOCIATION BETWEEN UDDER MORPHOLOGY AND MILK SOMATIC CELL
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ABSTRACT

To identify whether udder morphology was associated with somatic cell counts (SCC), we conducted a cross-sectional study
(herds=12, Holstein FriesianxSahiwal crossbred dairy cows =256). Udder shapes were classified as normal, primitive, pendulous, udder
in thighs, goat like, abdominal and stepped by comparing with reference photographs. SCC were estimated using automatic analyser and
absolute values were log transformed (log,,SCC). Most prevalent udders were normal shaped (47%) followed by pendulous udders (21%).
The mean absolute values of SCC (x10°cells/ml) were higher in cows with pendulous udders (1405+0.61) followed by udder in thighs
(872+0.61) and stepped udders (638+0.61). Analysis of variance results showed that mean log, SCC (cells/ml) for pendulous udders was
significantly higher (P<0.01) as compared with normal (5.84+0.61), primitive (5.84+0.61), goat like (5.84+0.61) and abdominal (5.84+0.61)
shaped udders. Present study identified udder morphology as one of the risk factors for higher SCC. Therefore, selection toward more

optimal udder morphological traits may reduce milk SCC and help improve udder health in HFxSahiwal crossbred dairy cows.
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Somatic cell counts (SCC) in milk are related with
udder health because it reflects an immune response
elicited due to an inflammation of the udder parenchyma
as a result of invasion of bacterial pathogen into the
mammary gland. Detection of sub-clinical mastitis (SCM)
is based on measurement of SCC in milk collected from
individual mammary gland quarters or composite milk
sample that is a mixture of milk from all functional glands
of an individual cow (Sharma et al, 2011). Udder and
teat conformational traits are among the important cow
factors that contribute to SCC variability (Seykora and
McDaniel, 1986; Juozaitiene et al., 2006; Compton et al.,
2007; Singh et al., 2014). Kamboj et al. (2007) found
significant correlation coefficients of udder length, udder
width and udder depth with SCC.

Crossbreeding has been widely used to improve
the genetic makeup of the indigenous cattle. One of the
various crossbred strains, Holstein Friesian (HF)x Sahiwal
crossbred cow capable of producing 4000 kg milk with
4% butter fat in a mature lactation of 300 days is being
developed in a large number by the Project Directorate
on Cattle, Meerut, Uttar Pradesh. A number of studies
have been undertaken to investigate the production
potential of crossbred cattle being evolved through exotic
and Indian breeds (Singh et al., 2000; Upadhyay et al.,
2002; Akhter et al, 2003). The information on udder
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morphological characteristics is, however, scanty in the
crossbred cattle. The present investigation was undertaken
to examine the potential association between udder
morphology and SCC in Frieswal cattle.

MATERIALS AND METHODS

Animals and Farm Management: The study was
conducted at 12 dairy herds from the seven districts of
Punjab, India. The criteria for inclusion of farm were
willingness to participate in the study, agreement to allow
access to all the animals and presence of lactating cows
in the farm. Though the farms were conveniently
selected, selection of participating cows from each farm
was done randomly. All farms involved in the study were
small-scaled commercial dairy farms. Animals were
maintained under semi-loose housing system. The target
animals were apparently healthy lactating cows within
the farms ranging from 12-30 cows. The enrolled cows
were without any evidence of clinical mastitis (milk with
normal consistency and no pathological changes in the
mammary gland like swelling, redness, pain, fibrosis,
etc.). A total of 256 HFxSahiwal crossbred cows were
included in the study. The cows were milked twice daily
(morning 4 am and evening 3 pm) with the help of milking
machines. On most of the farms, pre-milking udder
preparation included washing of the teats with water
before applying cluster. After the completion of milking,
clusters were removed manually. Post-milking teat dipping



was not done on regular basis on most of the farms.

Udder Morphology: Udder shapes were observed in
the afternoon just before milking and classified into
normal, primitive, pendulous, udder in thighs, goat like,
abdominal, and stepped by comparing with reference
photos as per criteria used by Rosenberger (1979).

Collection of Milk Samples and Somatic Cells
Estimation: From each cow at the end of milking,
approximately 20 ml of cow composite milk (CCM) was
collected from a bucket in a plastic container at afternoon
milking. Samples were stored in a cool box and transferred
to the laboratory for further analysis. Milk samples were
thawed at room temperature and somatic cells were
estimated using DelLaval cell counter (DeLaval, Tumba,
Sweden). Results were expressed as number of cells
x10°per ml.

Statistical Analysis: Data was stored in Microsoft
Excel and analysed by MINITAB statistical software
(release 14.2). SCC data were log transformed to base
10 (log,,SCC cells/ml) to make it normally distributed.
Descriptive statistics were calculated to establish
frequencies and percentage distribution. One-way
ANOVA was used to determine the statistical significance
for log transformed SCC according to udder shape.
Comparison between the udder shapes were made by
Tukey’s method and results were expressed as statistically
significant at P <0.05.

RESULTS AND DISCUSSION

Figure 1 shows percentage distribution of various
udder shapes observed in the present study. Most
frequently recorded udder shapes were normal (47.3%)
followed by pendulous (21.1%) and udder in thighs
(8.6%). On the other hand, least commonly recorded
udder shape was goat like (4.6%). Present finding is in
agreement with the findings of Klaas ez al. (2005) and
Bhutto et al. (2010). Klaas et al. (2005) found 66.4%
of cows with normal udder shapes followed by 13.6%,
9% and 10.8% of cows with deep, small and other udder
shapes types, respectively.

The result of analysis of variance aimed at
determination of an influence of udder shape on CCM
SCC is given in Table 1. Overall, cows with pendulous,
stepped and udder in thighs type of udders had absolute
SCC more than 600x 10 cells/ml with levels being higher
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Fig. 1: Distribution (%) of udder shapes observed in the present

study

in cows with pendulous type of udder (1405x10° cells/
ml). On the other hand, cows with primitive, normal,
abdominal and goat like udders had SCC levels generally
less than 550x10° cells/ml. Although the log ,SCC values
were also higher in cows with pendulous, stepped and
udder in thigh type of udders but significantly (P<0.01)
higher mean values were only found with respect to
pendulous udders (log, ,SCC: 5.84+0.08cells/ml) as
compared with other udder types. Several recent studies
have identified udder and teat conformation as risk
factors for higher SCC and reduced udder health (Nakov
et al., 2014; Singh et al., 2014; Sharma et al., 2016).
Pendulous udders, which mean a low udder or teat to
floor distance, are related to higher SCC (Rogers et al.,
1991; Faye et al., 1998), and also higher risk of SCM
(Singh et al., 2014) and clinical disease (Slettbakk et al.,
1995; Nakov et al., 2014). On the other hand, a shallow,
tightly attached udder with short and closed teats is
genetically associated with lower values of somatic cell
score and mastitis incidence (Seykora and McDaniel,
Table 1

Cow composite milk somatic cell counts according
to udder shape

Udder shape n  Cow composite milk SCC 95% CI
(Mean + SE) (Log,,SCC)
Absolute SCC  Log, ,SCC*
(x10° cells /ml)
Abdominal 17 461+185 5.23+0.15° 4.96 - 5.49
Goat like 12 5574315 5.27+0.16°  4.96 -5.59
Normal 121 437450  5.3540.05° 525 - 5.45
Primitive 15 184438  5.09+0.11° 4.81 - 5.37
Pendulous 54 1405+193 5.84+40.08* 5.69 - 5.98
Stepped 15 6384211  5.45+0.16*® 5.17 - 5.73
Udder in thighs 22 8724225  5.63+0.12* 5.40 - 5.86
Overall 256 683+60 5.46+0.04 4.18 - 6.68




1986; Klein et al., 2005; Samore and Groen, 2006; Ptak
etal.,2011). According to Uzmay et al. (2003), Holstein
cows with trough-shaped udders have the lowest risk of
SCM, whereas cows with pendulous udders had the
highest risk for SCM. Kamboj et al. (2007) found
significantly (P<0.05) higher levels of SCC (cells per ml
milk) in Karan Fries cows with pendulous shaped udders
as compared to goat, unbalanced, trough and round
udders. In addition to being more prone to injuries, deep
and pendulous udders may also alter the gait of cow.
Moreover, cows with undesirable udder and teat
conformational traits may be difficult to be milked with
machines, and are associated with increased incidence
of liner slip and manual adjustment, thus, making a cow
more susceptible to mastitis (Rogers and Spencer, 1991).
In contrary to above studies, Bhutto ef al. (2010) were
not able to show significant association of udder shape
with quarter SCC. However, they show some association
between IMI with bacteria and udder shape. Large and
pendulous udders are more prone to injuries and help the
pathogens to grow. Coben et al. (2009) found higher
mean log SCC for pendulous udders, but overall, udder
shapes were not found to be significantly associated with
mean log SCC.

The inconsistency in the results of above discussed
findings might be related to the variability in the methods
of subjective or objective measurements of udder
morphology. In addition, criteria of defining udder health,
breed, individual cow physiological status, management
practices followed, adaptation of mastitis control
programmes, and geographical locations also influences
the outcome of results. However, the results of the
different studies indicate that selection towards optimum
udder and teat characteristics could help improve udder
health and welfare of the animal. In India, further
improvement of mastitis-resistant animals may be expected
if selection programmes include information on SCC and
udder conformation traits.
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