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Abstract

The association between udder and teat biometrics with occurrence of subclinical mastitis (SCM) in dairy cows
was investigated in this study. The relationship of udder and teat biometrics with udder health status were analyzed
by using Chi- square test, one-way ANOVA, and a binomial logistic regression model. Funnel teats and round
udder were the most common, and their distribution among the breeds differed. Teat shape (TS) was associated
with SCM, and the cows with bottle shaped teats experienced the highest odds of SCM, while cylindrical teats
were least affected. The udder SCC was higher in Jersey while quarter SCC was larger in fore teats in both Jersey
and HF. Similarly, quarter and udder SCC were higher in SCM cows compared to the healthy ones. Teat length
(TL), teat diameter (TD), and teat-to-floor distance (TFD) were associated with increased risk of SCM. Teats were
longer and wider in HF and placed farther from floor, while Lulu had the shortest and thinnest teats placed nearer
to the floor. The SCM animals had low set udders, longer and thicker teats with smaller udder length, width, TFD
and distance between teats than in healthy animals. The increase in TL and TD and decrease in TFD showed an
intensification of the risk of SCM by 11.55 folds in fore, 3.88 folds in hind, 9.58 times in right teats and 8.52 folds
in thicker teats. Each unit increase in TFD cuts off probability of SCM by 43% in fore, 11% in hind and 10% in
left teats. Thus, biometric traits are important characteristics for SCM management and need to be duly considered
in the selection and breeding program of dairy cows to cut off the incidence of SCM.
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INTRODUCTION

Subclinical mastitis (SCM), a latent udder infection, is one of the biggest challenges in
Nepalese dairy herds with 4— 18 % production loss per infected quarter (Nielsen et al., 2009).
This results in a loss of approximately 63$ per animal per lactation (Ng e al, 2010) and
undermines the motivation of developing dairy industry (Bhattarai et al., 2020). Thus, SCM in
dairy cows is a consistent hurdle for enhancing quality milk production in Nepal and around
the globe. Somatic cell count (SCC) serves as a proxy indicator of udder infection and is an
important component of milk for monitoring its hygiene and quality. It also functions as an
early diagnostic aid for SCM control (Vieira ef al., 2021). The prevalence of SCM is 42.8%
(Bhandari et al., 2021) in cattle in Chitwan, 28.6% and 24.2% at animal and quarter level in
Lamjung (Khanal & Pandit, 2013) whereas it ranges 28- 55% in cattle in mid-western Nepal
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(Sah et al., 2020). The higher prevalence of SCM is associated with hitches in animal
husbandry, milking practices, and the cow itself (Mein et al, 2004). Seasonal variations,
ambient temperature, associated diseases, and production status pose risks for SCM at the farm
level (Neculai-Valeanu & Ariton, 2022; Singha et al., 2021). However, the risk associated with
udder and teat biometrics, though few works are reported, are often under looked aspects and
shedding light on these factors can help identifying high-risk animals for SCM management
(Miles et al., 2019). Subjective annotation of relationships among udder confirmation, teat
biometrics and odds of SCM is quite common.

Early research in these areas has defined the association among the above-mentioned traits in
dairy animals (Gavan & Riza, 2021; Guarin et al., 2017; Kaur et al., 2018; Singh et al., 2017
Sinha et al., 2022). However, significant disparities exist in past works regarding the
relationships of SCM and associated SCC to various udder and teat traits. For example, Sharma
et al. (2016) reported the higher prevalence of SCM in pendulous udder, thick or wider barreled
teats (Zwertvaegher et al., 2013) and inverted and flat teat end shapes in cows. In contrast,
other researchers observed so in narrower teat (Guarin et al., 2017) and described that SCM
and teat end shape are unrelated traits (Chrystal ef al., 2001; Guarin et al., 2017). Singh et al.
(2017) observed the least association of pencil-shaped teats with occurrence of SCM in
Frieswal cows, but misaligned teats might end up with larger cases of SCM.

Bhutto et al. (2010) reported non-significant association of udder shape with teat- SCC and
SCM, in contrast to Bharti et al. (2015) and Sharma et al. (2016) who elucidated that the
pendulous udder was associated with higher incidence of SCM. Similarly, higher cases of
mastitis in cows were reported with larger udder depth or udder reaching up to hock joint, with
longer and thicker teats and smaller teat end-to-floor distance, i.e., teat ends nearer to the floor
(Gavan & Riza, 2021; Sinha et al., 2022). In the same vein, longer and wider teats that reach
closer to the floor were found to experience more cases of SCM in buffaloes (Kaur et al., 2018).
The udder and teat traits contribute about 40% to a standard scorecard of ideal dairy animal
confirmation, show medium to high heritability and can be recorded relatively early in the life
of animals. Under these contexts, this study was conducted with a focus on elucidating the
magnitude of the association of various traits of udder and teat biometrics and the odds of
elevated SCC and risk of SCM in crossbreds (Holstein Friesian and Jersey) and indigenous
Lulu cows.

MATERIALS AND METHODS
Selection of Animals

A total of 80 lactating crossbred HF, Jersey and Lulu cows that were free from SCM were
randomly selected from the lactating herd of National Cattle Research Program (NCRP),
Rampur, Chitwan, Nepal. SCM-free cows were screened from the milking herd with Somaticell
Kit (Intervet Schering Plough, Whitehouse, NJ), an on-farm rapid test and was conducted in
accordance with the manufacturer's recommendations. The experiment was carried out from
September, 2019 to March, 2020, spanning a period of 180 days. The cows were maintained in
tail-to-tail tie- stall management with mat on barn floor and were both hand and machine
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milked twice daily (6.00 AM and 17.00 PM).
Measurement of Udder and Teat Biometrics

Udder shape (US), teat shape (TS) and teat-end shape (TES) were categorized through visual
examination half an hour before the first sampling of milk. US was evaluated and classified
into bowl, round, goaty and stepped type; TS as funnel, bottle, cylindrical and pear; whereas
TES was categorized as flat, concave, inverted, and pointed. Udder length (UL), udder depth
(UD), udder width (UW), teat length (TL), teat diameter (TD), teat-to-floor distance (TFD),
distance between fore and hind teats and right and left teats were measured using a measuring
tape and vernier caliper.

Milk SCC Analysis

Approximately 30 ml morning milk samples were collected aseptically in sterilized sampling
bottles from each quarter at fortnightly interval for 180 days. Udders and teats were washed
with clean water and wiped off with towels soaked in antiseptic solution. The first 2-3 streaks
of foremilk were discarded before collecting milk samples. SCC was performed using
Lactoscan SCC (Milkotronic Ltd., Bulgaria; www.milkotronic.com) following the standard
procedures; both the absolute (x1000 cells/ml) and log10SCC values were determined. The
udder health was defined based on the teat SCC as a SCM group or a healthy one. If a single
quarter showed higher SCC (<275,000) at least once during 12 events of count, the udder was
assigned as SCM group, and if it remained consistently fresh throughout the study period, it
was categorized as the healthy one.

Statistical Analysis

The statistical analysis was conducted using SPSS statistical packages (version 25). The
relationship between udder and teat shapes with different breeds and udder health was analyzed
by Chi- square test of independent factors. Data on teat and udder biometrics and SCC were
analyzed using one way analysis of variance and expressed as mean and standard error of the
mean. Mean differences were maintained at p<0.05. To examine the association of teat and
udder biometrics with the risk of SCM, the cows in the study with SCC >275,000/ml at least
once during the study period were designated as the SCM group and scored 0, while cows
consistently showing lower SCC (<275,000/ml) were grouped as the healthy one and scored 1.
Consequently, the association was analyzed for odds ratio (OR) at a 95% confidence interval
and assessed using dichotomous logistic regression as follows:

logit (p)= BO+P1 X1+ P2Xz... +B17X17

Where,

logit (p) Log [p/1-p] = odds of occurring SCM in study animals
bo Interception at y- axis

Pi.... 17 Partial regression coefficient

Xi....17 Predictor variables, here different teat and udder traits
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RESULTS AND DISCUSSION
Udder and teat morphometry

A total of 320 teats (128 in Jersey, 160 in HF and 32 in Lulu) were analysed for distribution of
TS, TES and US in different breeds of cow (Table 1). Overall, funnel-shaped teats were
predominant (51.2%) followed by cylindrical (27.5%), and bottle (11.2%) shaped teats. Funnel
shaped teats were the most common in all breeds and the distribution of teat shapes among the
breeds differed (y>=14.07; df= 6; p=0.03). These results are similar to the findings of Poudel et
al. (2022) as the authors described the dominant distribution of funnel shaped teats in Murrah
buffaloes but are different than that of Singh et al. (2017) and Kaur ef al. (2018) where a higher
frequency of cylindrical teats was reported in Frieswal cows and in buffaloes. The high
frequency of funnel-shaped teats in all breeds may indicate selection preferences in this region,
linked with better production and a lower risk of mastitis.

The most prevalent US was round (about one third of data) followed by goaty whereas bowl
and stepped udders were much uncommon. Jersey cows were found to have round udders in
most of the cases, but goaty udders were more frequent in HF; thus, the distribution of US
among breeds differed significantly (¥>=32.07; df= 6; p<0.001). These results are consistent
with the findings of 50% round udders in Bushuev cows (Nosirov et al., 2021) and 19.12% in
Sahiwal and 24.68% in Karan Fries cows (Danish et al., 2018). However, Basavaraj et al.
(2019) reported only 3.12% of round udders in Deoni cows. The high prevalence of round
udders in Jersey might be due to the intended selection focus linked with higher production
along with appealing visual characteristics.

Table 1: Association of teat and udder shape with different breeds of dairy cow at NCRP
farm, Chitwan, 2019-2020

Breed n (%)
Variables Overall Significance of results
Jersey ‘ HF ‘ Lulu

Teat shape
Funnel 56 (34.2) | 84 (51.2) |24 (14.6) | 164 (51.2) |y*=14.07; df= 6; p=0.03
Bottle 16 (44.4) | 20 (56.6) 0 36(11.2)
Cylindrical 40 (45.5) |40 (45.5)| 8(9.0) 88 (27.3)
Pear 16 (50.0) | 16 (50.0) 0 32 (10.0)
Teat end shape
Pointed 16 (28.6) |36 (64.3)| 4(7.1) 56 (17.5) |y2=8.35;df=6; p=0.21
Round 44 (47.8) | 40 (43.5)| 8 (8.7) 92 (28.8)
Flat 52 (40.6) | 60 (46.9)| 16 (12.5) | 128 (40.0)
Concave 16 (36.4) | 24 (54.5) | 4 (9.1) 44 (13.8)
Udder shape
Bowl 4(25.0) | 8(50.0) | 4(25.0) | 16(20.0) |¥?=32.07; df=6; p=0.00
Goaty 4(16.7) | 20(83.3) 0 24 (30.0)
Round 20(71.4) | 4(14.3) | 4(14.3) | 28(35.0)
Stepped 4(33.3) | 8(66.7) 0 12 (15.0)

Figures in parenthesis indicates percentage

@ 657 |V 19.108



Seybeld

REPORT

ISSN:1333-9212 DOI: 10.5281/zenodo.13642351

The overall TL and TD were measured 5.44 cm and 2.39 cm respectively, with an average TFD
being 47.18 cm (Table S1). All these traits were associated with increased risk of SCM
(»<0.001). While, teat location did not affect TL and TFD, right-side teats were observed to be
longer and wider. Hind teats were shorter and thicker than fore teats and were positioned farther
away from the floor. Teats were longer and wider in HF and they were placed farther from floor
compared to other breeds (p<0.001); Lulu had the shortest and thinnest teats which were
positioned nearer to the floor (p<0.001). On the basis of quarter health, TL, TD and TFD
differed (p<<0.001) among the breeds; the longer and wider teats with shorter TFD were found
in SCM animals compared to healthy one.

Rupp and Boichard (1999) described the positive genetic correlation between SCC and TL
suggesting that cows having longer teats are at higher risk of udder infection. Longer and
thicker teats are more prone to injuries and are placed closer to the floor (Bharti ef al., 2015;
Bhutto et al., 2010). Siagian and Amidjaya (2022) documented positive association of TL and
SCM with evidence of higher risk at TL >5.48 cm while negligible at TL 5.11 cm in cows.
Similar findings were shared by Shinde e al. (2020) with higher incidence of SCM in Gir
crossbreds having TL >7 cm. However, Hickman (1964) reported that TL was independent of
the incidence of any form of mastitis in cows, and a different perspective was presented by
Sharma Buragohain et al. (2016) in cows and by Hussain et al. (2013) in buffaloes indicating
a significant association between smaller teats and mastitis.

Teats with broader diameter have the larger barrel and wider orifices, which remain open for a
longer duration post-milking compared to thinner teats, increasing the risk of pathogens
entering the udder. A positive association between TD and SCC in cows was described by
Jerstad et al. (1989) and Bharti et al. (2015). Shinde et al. (2020) reported that TD >2.5 cm and
TFD <42 cm in Gir crossbreds predisposed them to a higher odd of SCM.

The udder biometrics in cows are presented in Table S2. UL was longer in Jersey (p<0.05)
compared to Lulu cows. All udder biometrics were smaller in Lulu cows compared to Jersey
and HF cows. Nemcova et al. (2007) reported the highest SCS and risk of SCM in cows with
deep udders, weak central ligaments and pendulous udder. Disparities in the findings of udder
measurements might be linked to the variation in production potential, and genetic differences
among the breeds, and to some extent, the milking method followed.

Milk Somatic Cell Count

The overall SCC and teat SCC (mean and SEM) in different breeds of cow are presented in
Table 2. Udder SCC (cells/ml), both logl10 and absolute (x10,000), were higher (p<0.001) in
Jersey cows compared to HF and Lulu. At the teat level, the SCC in forequarters was higher
(p<0.01) in Jersey and HF than in Lulu, indicating the potential risk of forequarter infection.
These findings may be attributed to the differences in biometric characteristics of teats and
udder in these cows, as discussed earlier, and the level of milk production. Jersey and HF cows
recorded longer and thicker teats that reached closer to the floor compared to Lulu, making
them more prone to SCM with a higher score of SCC. Zwertvaegher et al. (2013) reported
longer and wider fore teats and higher SCC compared to rear teats in crossbred cows, with
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these teat biometrics showing an increasing trend with parity. The trend of SCC variations has
been described for various breeds of cows (Alhussien ef al., 2016; Alhussien & Dang, 2017,
2018a, 2018b). The shape/size of teats and udder, along with their attachment, vary according
to the breed type; thus, well-balanced udders pose less odds of mastitis than the pendulous one
(Dang et al., 2007). High-producing breeds like Jersey, Brown Swiss and HF have a higher
SCC (241,000 cells/ml) in milk (Alhussien & Dang, 2018b) than low-producing indigenous
cows like Tharparkar, Lulu, etc. In the same vein, lower SCC was reported in Tharparkar
compared to Karan Fries by Alhussien et al. (2016a) and Alhussien ef al. (2016b).

Table 2: Overall and teat-level SCC (mean and SEM) in different breeds of dairy cattle
in tie-stall management at NCRP farm, Chitwan, 2019-2020

LF | LH | RF | RH | SEM Overall
Factors #Log10SCC Cells/ml LoglOSCC | cpnt | scC (x10,000) | SEM
Cells/ml
Jersey 5.12° | 5.05 | 5.15° | 5.04] 020 5.34° 0.03 27.78° 2.07
HF 503° | 501 | 5.13° | 5.02 | 0.06 5.22° 0.03 21.68° 1.43
Lulu 466" | 504 | 4.67° | 5.05 | 0.15 5.11° 0.08 18.05° 2.56
F-value | 5.09 5.09 5.56 471
Sig. 0.007 | ns | 0.007 | ns 0.004 0.01

# Log base 10 transformation of absolute SCC; Mean within the same column with different
superscripts differ significantly (»p<0.01) and ns- non significant (p >0.05)

The teat and udder SCC were higher (p<0.001) in cows with SCM (3,78,799 cells/ml)
compared to the healthy ones (1,26,769 cells/ml) (Table S3). This finding is due to the fact that
a basal picture of SCC (250,000 to 275, 000 cells/ml), is maintained by a healthy udder in cows
(IDF, 2013; Middleton et al., 2017). However, when pathogens enter the gland, somatic cells
play a key role as the first line of defense against pathogens, leading to an increase in their
numbers along with epithelial cells and signal the inflammatory status (Mukherjee et al., 2015;
Sharma Buragohain et al., 2016).

The prevalence rate of SCM at udder level was 36.2% (Table 3), which is in line with Sah et
al. (2020) [28- 55%] in mid-western Nepal but is lower than the rates reported by Bhandari et
al. (2021) [42.8%], Tiwari et al. (2022) [42.8%]. However, lower prevalence of SCM was
reported by Khanal and Pandit (2013) [28.6%], and Chen et al. (2023) [10%] in cows and by
Kaur et al. (2018) [21%] in buffaloes. The differences in prevalence of SCM might be due to
the diverse range of breeds covered with variations in production, gaps in basis of defining the
udder health, variations in husbandry and milking practices, diagnostic methods employed,
environmental conditions, etc.

TS demonstrated a significant association with SCM (y32=10.78; df=3; p=0.01; Table 3).
Animals with bottle-shaped teats exhibited the highest odds of SCM (100%), followed by
funnel-shaped (42.9%) and pear-shaped teats (41.7%), while cylindrical teats (22.2%) had the
lowest risk. The increased risk associated with bottle and pear-shaped teats may be due to their
broader teat orifice and narrower base, making them more susceptible to teat end traumatization
from higher milking pressure during hand milking (Hickman, 1964). This is so due to occlusion
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of the orifice between the gland cistern and teat cistern by the teat cups resulting in a decrease
and complete stoppage of milk flow which ends up in teat-end lesions in machine milking.
These teat end lesions are in general the first click for mastitis in cows (Guarin et al., 2017;
Sharma et al., 2016; Singh, 2022). However, Bhutto et al. (2010) found non-significant
association between teat end lesions and quarter SCC. Modh et al. (2017) was in line with these
results who described higher risk of SCM in bottle and funnel shaped teats in Gir cows. With
respect to TES and US, the effect on udder health was non-significant, though odds of SCM
was higher in round udder with pointed teat end. However, Tesfay et al. (2023) found 2.84- and
11.85-times higher risks of mastitis in cows with round and flat teat ends, while Bharti ef al.
(2015) reported higher incidence of SCM in pendulous udders.

Table 3: Association between teat morphometric traits and the odds of sub clinical
mastitis in dairy cattle at NCRP farm, Chitwan, 2019-2020

Variables Udder health n (%) Significance of results
SCM | Healthy
Teat shape
Funnel 48 (42.9) 64 (57.1)
Bottle 16 (100.0) 0
Cylindrical 32 (22.2) 112 (77.8) | ¥*=10.78; df=3; p=0.01
Pear 20 (41.7) 28 (58.3)
Overall 116 (36.2)
Teat end shape
Pointed 28 (50.0) 28 (50.0)
Round 40 (43.5) 52 (56.5)
Flat 40 (31.2) 88 (68.8) ¥?=3.57; df=3; p=0.31
Concave 8 (18.2) 36 (81.8)
Overall 116 (36.2)
Udder shape
Bowl 4 (25.0) 12 (75.0)
Goaty 8 (33.3) 16 (66.7)
Round 13 (46.4) 15 (53.3) ¥?=2.26; df=3; p=0.52
Stepped 4(33.3) 8 (66.7)
Overall 29 (36.2)

Figures in parenthesis indicates percentage

The results of dichotomous logistic regression analysis describing the association between teat
and udder biometrics with the odds of SCM in cows are depicted in Table 4. Among different
17 traits in question, FTL, HTL, RTL, FTD, FTFD, HTFD, LTFD and UD were observed to be
the most important traits associated with the risk of SCM. The animals with SCM had dipper
udder, longer and thicker teats with smaller UL, UD, TFD and distance between teats than in
healthy animals. However, the risk of SCM were significant in fore (p<0.01), hind (p<0.05),
right TL (p<0.05), fore TD (p<0.05) and in TFD (p<0.05) except the left TFD. The results
indicated that an increase in TL correlates with a higher risk of SCM in cows. The odds of SCM
were 11.55 times higher in fore teats, 3.88 times higher in hind teats, and 9.58 times higher in
right teats.
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Consistent with these findings, previous literature has also reported higher odds of SCM in
cattle and buffaloes with longer teats (Bharti ez al., 2015; Kaur et al., 2018; Sharma et al., 2016;
Siagian & Amidjaya, 2022; Singh ef al., 2013; Sinha et al., 2022). The teat canal, along with
its associated structures, serves as the primary defense line against invading microorganisms
and a source of antimicrobial substances against potential intruders (Zecconi et al., 2002).
However, it also represents a crucial pathway for the initial interactions between infectious
microorganisms and the structures of the mammary gland. Furthermore, Sharma Buragohain
et al. (2017) reported an inverse relationship of phagocytic index of milk neutrophils and
macrophages with the TL as an increased susceptibility to SCM. Similarly, Lund et al. (1994)
described a genetic correlation between TL and SCC which increases the risks of mastitis with
increasing TL. In contrast, Slettbakk et al. (1990) reported that TL and risks of mastitis were
merely related while significant association between smaller teats and risks of mastitis was
described in Nili-Ravi buffaloes (Hussain et al., 2013).

Table 4: Logistic regression model showing association of teat and udder biometric
traits with the risks of SCM in dairy cattle at NCRP farm, Chitwan, 2019-2020

Biometric traits (cm) B! SE? | OR?® | 95% CI* | p value
Fore teat length (FTL) 2.447 0.94 | 11.55 | 1.84-72.61 0.01
Hind teat length (HTL) 1.356 0.63 3.88 | 1.13-13.35 | 0.03
Left teat length (LTL) 0.420 0.65 1.52 | 0.43-5.46 0.52
Right teat length (RTL) 2.259 1.10 | 9.58 | 1.11-82.20 | 0.04
Fore teat diameter (FTD) 2.151 0.93 8.59 | 1.39-53.12 | 0.02
Hind teat diameter (HTD) 0.970 0.68 | 2.63 | 0.70-9.93 0.15
Left teat diameter (LTD) 0.496 1.58 1.64 | 0.08-3597 | 0.75
Right teat diameter (RTD) 2.113 148 | 828 | 045-51.15| 0.15
Fore teat to floor distance (FTFD) -0.567 0.23 0.57 | 0.36-0.90 0.02
Hind teat to floor distance (HTFD) -0.118 0.05 0.89 | 0.81-0.98 0.02
Left teat to floor distance (LTFD) -0.110 | 0.05 0.90 | 0.82-0.98 0.02
Right teat to floor distance (RTFD) -0.075 | 0.21 0.93 | 0.61-1.41 0.72
Udder length (UL) -0.079 | 0.09 | 092 | 0.77-1.10 0.38
Udder width (UW) -0.263 | 0.25 | 0.77 | 0.47-1.26 0.30
Udder depth (UD) 0.269 0.11 1.31 1.05-1.16 0.02
Distance of fore to hind teats (DFH) -0.480 | 0.30 0.62 | 0.34-1.11 0.11
Distance of left to right teats (DLR) -0.016 | 0.17 0.98 | 0.71-1.36 0.92

Iregression coefficient, standard error of regression coefficient, *odds ratio, “95% confidence
interval

Cows with thicker teats demonstrated a higher risk of SCM, 8.59 times greater compared to
those with normal teats. This heightened risk is attributed to the larger orifice of thick-barreled
teats, which takes a longer time to close post-milking, increasing the probability of microbial
entry and consequently, the risks of mastitis. Sharma Buragohain et al. (2017) highlighted a
negative correlation between the phagocytic index of milk neutrophils and macrophages and
TD, signifying a predisposition to higher susceptibility to SCM in cows with thicker teats. This
finding aligns with earlier studies where teats with larger diameters were identified as key
factors in elevating SCC and the risks of mastitis in cows (Bharti et al., 2015; Guarin et al.,
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2017; Sharma et al., 2016; Singh et al., 2013; Sinha et al., 2022) and in buffaloes (Hussain et
al., 2013; Kaur et al., 2018). Similarly, Sharma Buragohain et al. (2017) reported the strong
positive correlation of mid teat and teat base diameter with SCC in cows, elucidating the higher
susceptibility to mastitis with larger TD. Besides, the cows with deeper or pendulous udder
were at 1.31 times risk of experiencing SCM than those with normal udder depth. This finding
is in close agreement with the past works (Bhutto et al., 2010; Miles et al., 2019; Singh et al.,
2013; Sinha et al., 2022) who described the deeper udder in cows as a risk multiplier of odds
of mastitis because of their relative closeness to the floor and increasing risks of teat lesions
during lying down. Bhutto et al. (2010) reported that the cows with udder frame reaching at
lower level of hock joint experienced the higher incidence of mastitis because of increased
possibility to have poor udder and flank hygiene score. The loose and weak central suspensory
ligament of udder had been described as the main reason that increases the susceptibility for
lesions and diseases (Nemcova et al., 2007).

The higher TFD was associated with the decreasing risk of SCM in cows; each unit increase in
TFD cuts off chance of SCM by 43% in fore teats, 11% in hind teats and 10% in left teats. This
falls in line with Singh ef al. (2013), Sharma Buragohain et al. (2017), Kaur et al. (2018) and
Gavan and Riza (2021) who described that cows with teats placed nearer to the floor were more
susceptible to mastitis. However, Sinha et al. (2022) found such association in distance between
the rear teats only, not on TFD and odds of mastitis in Karan Fries and Sahiwal. This may be
due to the fact that shorter TFD increases the possibility of teat soiling, thereby the entry of
microorganisms. Moreover, when teat ends were at the level of the hock joint or below, the
risks of teat injury elevated during standing and lying of cows, which leads to different form
of intramammary infections, mostly seeded up in subclinical form.

CONCLUSION

This study showed the significant association between certain udder and teat morphometric
traits with elevated SCC and SCM in dairy cows. Bottle and funnel-shaped teats experienced
the higher likelihood of SCM. Animals with a deeper udder, characterized by longer and wider
teats that reach closer to the floor, demonstrated a notable susceptibility to SCM. Biometric
characteristics such as udder height, shape, length, and teat thickness, along with the shortest
distance from teat end to floor, emerged as crucial traits in the context of SCM management.
Therefore, these factors should be carefully considered in the selection and breeding programs
of dairy cows to mitigate the incidence of SCM and enhance milk production.
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