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using California Mastitis Test. The results showed an overall 21.96% prevalence of subclinical

mastitis. The analysis of variance did not show significant association of tail size, live body weight,
mid and base teat diameter with mastitis. The analysis of variance showed significantly higher
involvement of right rear quarters. Results showed that teat length, teat end to floor distance and
milk yield (P<0.001) were significantly lower in mastitic animals while teat apex diameter, parity
and udder depth was significantly higher (P<0.001). The frequency analysis revealed significant
association of mastitis between different groups such as age, udder depth, lactation stage, parity, teat
shape, udder shape, teat lesions and live body weight (P<0.001). Bivariate logistic regression
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analysis indicated significant association of age, parity, lactation stage, teat shape, udder depth, teat

and udder lesions, teat end to floor distance, milking technique, milk leakage and type of floor with

mastitis.

Key words
Cattle, sub clinical mastitis,
prevalence, Risk factors.

INTRODUCTION

I n Pakistan dairy animals play an important role in

the economy of the people in terms of milk and meat
production and are usually kept in small groups (Mufti et
al., 2014). Pakistan is ranked at the 3" largest milk
producing country in the world (Abbas et al., 2014),
however, several disease problems occur in dairy animals
(Brown et al., 2014; Mahmood et al., 2014) which impede
its milk production. Among these, mastitis is one of the
most important diseases hampering the growth of the dairy
sector (Karahan et al., 2011; Khan et al., 2013). It causes
huge economic loss in dairy animals because of lower milk
production, high treatment costs, milk withdrawal
following treatment, labor, premature culling and death
(Yang et al., 2011). Long term production losses are
incurred at the initial phase of lactation due to mastitis
(Dieser et al., 2014).

Mastitis, a continuous threat to dairy industry, is a
multifaceted disease that occurs as acute, chronic,
gangrenous and sub-clinical forms. It is a devastating and
complex disease of lactating animals (Elbably et al., 2013;
Tripura et al., 2014) which is characterized by
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inflammation of the mammary parenchyma (Zenebe et al.,
2014). Infectious agents, animal hygiene, management and
environment factors play important role in establishing the
infection in the udder (Kulkarni and Kaliwal, 2013;
Hussain et al., 2014a).

The incidence of mastitis is greatly influenced by
environment and management related factors (Steeneveld
et al., 2008; Ali et al., 2014). Pakistan being an agricultural
country has tropical and subtropical environment (Khan et
al., 2011; Hussain et al., 2014b). Both these environments
favor the growth of organisms responsible for mastitis
(Hussain et al., 2013). Various microbial agents first get
entry into teat canal, multiplies in mammary parenchyma,
inflammation starts and the resultant is the mastitis
(Memon et al., 2013).

Prevalence of mastitis is considerably increased and
is a prime challenge for veterinarians and researchers
(Awale et al., 2012). Numerous risk factors with bovine
mastitis are connected as microflora of the udder, udder
shape, udder condition, teat injuries, teat length, increasing
teat canal diameter, udder depth, teat morphology (Tiwari
et al., 2013; Ali et al, 2014). Scanty information is
available about the prevalence of subclinical mastitis and
association of potential risk factor in Cholistani cattle
being extensively reared for milk production in desert
conditions. The present study was planned to investigate
the prevalence and possible risk factors of mastitis in
Cholistani cattle.
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MATERIALS AND METHODS

Study area, animals and management

The present study was carried out from November
2013 to December 2014, at district Bahawalpur, which is
located at longitude 71.68°E, latitude 29.39°N and altitude
152 m. The environmental temperature of that area varies
from 40 to 50 °C with 63.1% relative humidity (Khalid and
Gilani, 2010). A total of 1457 lactating Cholistani cattle,
kept under different housing and management practices in
the desert and rural areas, were selected in and around
Bahawalpur. In this area the Cholistani cattle are mainly
reared for milk and socioeconomic purpose in desert
conditions by pastoralist (Ali et al., 2009; Farooq et al.,
2010).

Detection of sub-clinical mastitis

All the lactating cattle after one month of calving
were screened for subclinical mastitis. Milk samples were
collected from all lactating cows of different age, parity
and stage of lactation. About 10 ml milk sample was
collected aseptically after discarding the first few streams
of milk from each quarter (Anonymous, 1990) and tested
with California mastitis test (Schalm et al., 1971). All the
milk samples with precipitates were considered as positive
and those free from any precipitation were considered as
negative. The California mastitis test was considered as a
response variable.
Sampling strategy and risk factors

A total of 1457 cows were sampled through cluster
sampling to study the various risk factors associated with
sub-clinical mastitis. In this study 70 villages along with 25
tobas of Cholistan were selected randomly by keeping one
village/Toba as a single cluster with a minimum of 10
lactating Cholistani cows in each cluster. All the lactating
Cholistani cows present at Livestock Experimental Station,
Jugait Peer were also screened for sub-clinical mastitis.
Data regarding various risk factors for each animal related
to animals and farm/surroundings, including age, parity,
stage of lactation, teat length, teat diameter, teat end to
floor distance, milk leakage, live body weight, calf
suckling, use of oxytocin, milk yield and milking
techniques were recorded. The data about teat/udder
lesions, pendulous/non-pendulous udder, udder depth, teat
and udder shape, frequency of culling, tail length were also
recorded. The teat diameter and teat length was measured
with vernier calipers, while all other measurements were
made with the help of measuring tape (Hussain et al.,
2013).

Statistical analyses
The data collected was analysed by using SAS 9.1
statistical software (SAS, 2004). Data of parity, age, live

body weight, tail length, teat to floor distance, udder depth,
milk yield, teat length and teat diameter (apex, mid and
base) were analyzed by analysis of variance technique and
means were compared by t-test. Data on these and some of
the other variables were analyzed by using Mantel-Hanszel
chi-square and logistic regression (bivariate) procedures.
The bivariate logistic analysis was carried out by taking a
single variable in the model with mastitis as an outcome
variable. In the bivariate frequency procedure, where
possible the appropriate odds ratio and 95% confidence
limits were also worked out (Hussain et al., 2013).

Table .- Prevalence of subclinical mastitis in Cholistani
cows kept at different private and public livestock
herds.

Herd type  Total Positive % 95% ClI

examined prevalence

Private herds

Villages 1092 242 22.2 19.77-
24.7

Tobas 315 68 21.6 17.31-
26.39

Total 1407 310 22.0 19.92-
24.26

Public Livestock farm

Jugait Peer 50 10 20.0 10.63-

Farm 32.76

Overall 1457 320 21.96 19.89-
24.14

RESULTS

The results showed an overall 21.96% prevalence of
subclinical mastitis in Cholistani cows. The results
revealed non-significant difference in prevalence of
mastitis between public and private dairy herds (Table I).
The results about quarter based prevalence are presented in
Table I1. Results showed that from a total of 1457 cattle an
overall 7.88% of quarters were infected with subclinical
mastitis. The prevalence of mastitis was significantly
higher in right rear quarters (P<0.001).The results of the
present study showed a total of 2.93% quarters were
blocked with involvement of significantly higher
prevalence of right rear quarters (5.91%) due to chronic
infection (Table 111). Udder depth, (P<0.001) teat end to
floor distance and milk yield were significantly lower in
mastitic animals while parity and udder depth was
significantly higher as compared to healthy animals. Teat
length was significantly lower and the teat apex diameter
was higher in all the quarters of mastitic than healthy
cattle. The teat mid-diameter and teat base diameter in all
quarters was non-significantly different in mastitic and
healthy quarters (Table 1V).
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Table Il.- Quarter based prevalence of sub-clinical mastitis
in Cholistani cows.

No.
Positive Total %
Quarter (CMT 1+ examined preva- 95% ClI
toCMT lence
3+)
LR 114 1433 7.96 6.64-9.44
LF 93 1438 6.46 5.28-7.83
RR 145 1371 10.57 9.03-12.29
RF 94 1415 6.64 5.43-8.03
Overall 446 5657 7.88 7.20-8.61

LR, left rear; LF, left front; RR, right rear and RF, right front.

Table I11.- Prevalence of blocked quarters due to previous
untreated clinical mastitis in Cholistani cows.

Quarters No. of Total % 95% CI
involved Blocked examined  prevalence
quarters
LR 24 1457 1.65 11-24
LF 19 1457 131 0.9-1.9
RR 86 1457 5.91 4.7-7.2
RF 42 1457 2.88 2.1-38
Total 171 5828 2.93 2.5-3.39
For abbreviations, see table II.
The frequency analysis revealed significant

association of age, udder depth, lactation stage (P<0.001),
parity, teat lesions, live body weight, teat and udder shape
between healthy and mastitic animals. The prevalence of
mastitis was higher in older animals, cattle at their third
stage of lactation, in 3" parity, in cattle having increased
udder depth (P<0.001) and having various teat and udder
lesions (Table 5). Results indicate increased prevalence of
mastitis in cattle with cup shape udder, pointed teat, dirty
hind legs, in chained animals and the animals which were
kept on brick or cemented floor. The bivariate logistic
analysis revealed a protective effect of decreased udder
depth, during mid stage of lactation, with cylindrical teat
shape and round shape udder against mastitis. While age,
parity, milk leakage from the teats, lactation stage, teat
shape, udder depth teat lesions, teat end to floor distance
and milking technique were significantly (P<0.001)
associated with mastitis (Table VI).

DISCUSSION

The livestock sector in Pakistan is crucial and play
important role in the economy of the people with an
estimated heads of 33.0 million cattle (Bachaya et al.,
2011). In Pakistan, about 95% milk is produced by cattle
and buffaloes (Hussain et al., 2012a; Ahmad et al., 2014).

Table IV.- Comparison of various physical parameters
(Mean+SD) by analysis of variance between
healthy and mastitic Cholistani cattle.

Parameters Healthy Mastitic P-Value
Age (Years) 6.75+2.79 8.97+4.57 <0.051
Parity 3.02+£2.26 3.81+2.83 <0.0001
Tail size (cm) 99.01+5.08 98.99+5.39 >0.791
Live body weight 338.25+41.87 342.04+40.78 >0.15
(Kg)

Milk yield (L) 0.49+1.87 7.7741.54 <0.0001
Teat to floor 44.17+2.40 33.55+3.12 <0.0001
distance (cm)

Udder depth (cm) 11.80+1.50 15.38+1.29 <0.0001
Teat length (cm)

Right rear 5.44+1.01 4.56+0.45 <0.0001
Left rear 5.53£1.03 4.56+0.47 <0.0001
Right front 6.21+1.14 4.89+0.65 <0.0001
Left front 6.24+1.2 4.93+0.63 <0.0001
Teat apex diameter (cm)

Right Rear 0.68+0.11 0.82+0.12 <0.0001
Left Rear 0.67+0.12 0.82+0.12 <0.0001
Right Front 0.68+0.11 0.83£0.13 <0.0001
Left Front 0.68+0.11 0.83+0.12 <0.0001
Mid teat diameter (cm)

Right rear 2.30£0.31 2.30£0.31 >0.927
Left rear 2.32+0.29 2.31+0.29 >0.874
Right front 2.31+0.30 2.30£0.29 >0.997
Left front 2.35+0.89 2.32+0.32 >0.665
Teat base diameter (cm)

Right rear 3.12+0.57 3.11+0.59 >0.868
Left rear 3.18+0.51 3.15+0.54 >0.382
Right front 3.14+0.53 3.16+£0.54 >0.578
Left front 3.20£0.49 3.19+0.52 >0.678

This country has been gifted with the best breeds of all
kinds of animals and Cholistani breed of cattle is one of
the famous dual purpose cattle breed with its habitat in a
widespread desert of Cholistan situated in the
Bahawalpur region of the southwest Punjab province
(Abdullah et al., 2013; Rafay et al., 2013). The only
feeding source for the livestock in Cholistan is the patchy
vegetative growth, holophytic plants & trees/bushes. In
spite of an uncertain, unpredictable rainfall, low humidity
and extremes in temperatures, Cholistan has long been
famous for raising different breeds of livestock and
contributing a significant share to national milk and meat
production (Ali et al., 2009).

Numerous diseases are responsible for reduction in
milk production, among these mastitis is the most
important and various contributory factors have been
reported, but such reports are scanty in Cholistani Cattle.
Therefore, it was necessary and crucial to know the
prevalence of mastitis and different extrinsic and intrinsic
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Table V.- Bivariate frequency analysis of different variables in healthy and mastitic Cholistani cows.

Parameters ) Positive - Negative 95% CL MH Chi-sq P value

Stage of lactation (Months)

>0.9-3 80 18.7 348 15.2-22.6 0.001
>3-6 80 13.9 495 11.3-16.9
>6 160 35.2 294 30.9-39.7
Udder depth (cm)
10-12 25 11.6 190 7.84-16.5 0.001
13-15 225 23.0 753 20.45-25.7
16-18 70 27.2 187 22.06 - 32.9
Parity
1-3 186 19.5 770 17.04 -22.1 0.001
4-6 70 20.1 279 16.10- 24.5
7-9 55 45.8 65 37.07-54.8
>10 9 28.1 23 14.67 - 454
Age (years)
3-6 151 19.5 623 16.83- 22.41 0.001
6.1-9 45 23.0 151 17.48-29.24
9.1-12 41 17.7 190 13.22- 23.08
>12 83 324 173 26.90- 38.34
Teat shape
Cylindrical 97 15.9 512 13.18 - 19.00 0.032
Pointed 131 33.9 255 29.34 - 38.77
Flat 39 17.3 187 12.74 - 22.60
Round 53 225 183 17.47 - 28.11
Body weight (Kg)
>220 5 23.8 16 9.29-45.15 0.05
>270 122 20.0 488 16.97 - 23.32
>320 110 22.7 374 19.16 - 26.62
>370 83 24.3 259 19.95 - 29.03
Teat lesions
None 177 16.9 869 14.74- 19.29 0.001
Laceration 57 37.3 96 29.86- 45.12
Abrasion 43 47.8 47 37.61- 58.09
Inflammation 3 10.7 25 2.80- 26.45
Cord formation 5 38.5 8 15.68- 65.91
Hemorrhages 23 31.9 49 21.97-43.35
Necrosis 10 25.0 30 13.45 - 40.05
Edema 2 13.3 13 2.30 - 37.52
Udder shape
Cup 194 23.7 624 20.90 - 26.72 0.02
Bowl 73 20.3 287 16.36 - 24.67
Round 53 19.0 226 14.71- 23.92

risk factors which favor the entry of different pathogens subclinical mastitis in cattle and buffaloes in Pakistan has
in the udder. In the present study, overall 21.9% been reported (Mustafa et al., 2011; Akhtar et al., 2012;
prevalence of mastitis at cow level and 31.6% at quarter Hameed et al., 2012). However, lower prevalence of
level was recorded. In the past, increased prevalence of mastitis in cattle and buffaloes in Pakistan (Hussain et al.,
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2012a) and different other regions have been reported
(Hunderra et al., 2005; Bhatt et al., 2011). Various
reports are available about the increased prevalence of
sub clinical mastitis in cattle (Khanal and Pandit, 2013;
Elbably et al., 2013; Zeryehun et al., 2013; Rahman et
al., 2014). The difference in prevalence of subclinical
mastitis may be due to the different husbandry practices,
diagnostic techniques, environmental conditions and
immune status of animals. The prevalence of mastitis was
significantly associated with age. However, non-
significant association of mastitis with age has been
recorded (Hussain et al., 2013), while significant
association of age with mastitis was reported (Moges et
al., 2011; Zeryehun et al., 2013). The increased
prevalence of mastitis in older animals in this study can
be related to increased susceptibility of pathogenic
organisms in udder relaxed sphincter muscles of teats.
The prevalence of mastitis was significantly higher in
right rear quarters. Increased prevalence of mastitis in
hind quarters might be due to increased milk production
performance followed with relaxed teat sphincters and
contaminated hind legs. These results are supported by
various other workers who also reported increased
prevalence of mastitis in rear quarters (Zeryehun et al.,
2013; Tripura et al., 2014; Zenebe et al., 2014). Results
revealed that the prevalence of mastitis was significantly
higher in small quarters and teats having an increased
apex diameter. These findings are in agreement with the
previous results (Bhutto et al., 2010; Hussain et al.,
2012b). The prevalence of mastitis was significantly
increased in animals having higher udder depths, parity
and lower teat end to floor distance. A significant
association of increased udder depth, parity and lower
teat end to floor distance with mastitis has been reported
(Kathiriya et al., 2014). The lactation stage was
significantly associated with mastitis in this study as
reported earlier (Kayesh et al., 2014; Adane et al., 2012).
However, different studies showed higher prevalence of
mastitis in early stage of lactation (Girma et al., 2012). In
the present study the analysis of variance did not show a
significant association of tail length and body weight with
mastitis. However, the frequency analysis indicated a
significant association of increased body weight with
mastitis. Similar reports are also available (Bedacha and
Menghistu, 2011; Hussain et al., 2013). Results also
showed a significant association of teat shape, udder
shape (Klaas et al., 2004; Bhutto et al., 2010) and teat
lesions between healthy and mastitic animals. The
logistic analysis also showed significant association of
these parameters with mastitis. The Association of
different udder and teat traits have also been reported
(Bedacha and Menghistu, 2011; Deng et al., 2012). The
bivariate logistic analysis also revealed significant

association of milk leakage, teat lesions, milking
technique, housing of animals and floor type.

Table VI.- Results of bivariate logistic regression analysis.

. Odds  Lower-Upper P

Variables ratio (95% CL) value
Lactation stage 3.07 2.06-4.57 0.001
Milking technique 8.3 4.18-5.89 0.001
Udder depth 3.22 1.79-5.8 0.001
Teat lesions 0.32 0.17-0.57 0.001
Teat end to floor distance 5.59 2.54-12.28 0.001
Parity 2.50 1.0-6.09 0.043
Teat shape 2.01 1.33-3.02 0.001
Age 3.52 1.34-9.23 0.011
Milk leakage 2.20 1.39-3.47 0.001
Floor types 2.99 2.10-4.25 0.001
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