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Abstract
Aim: The present study was aimed to understand the prevalence of heifer mastitis and its associated risk factors in Jammu region.

Methodology: A total of 250 pregnant heifers (1000 quarters) were screened, and lacteal secretions were collected from 915 quarters individually, in
order to estimate the prevalence of heifers mastitis by culturing. The prevalence was estimated based on the results of microorganism culture.

Results: The overall prevalence of heifer mastitis was 90.80% by cultural examination whereas only 30% of the animals produced clinical signs. The
prevalence was higher in organized management system and prime risk factors associated with mastitis were season of calving, prepartum intra-
mammary infections, poor

udder hygiene, etc., in both Negative
organized and unorganized
managements.
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Interpretation: High pre-
valence of heifer mastitis (as
evidenced by presence of
microorganisms) is alarming
situation for dairy farming in
India. Season of calving, milk
leakage at calving, prepartum
IMI, poor udder hygiene,
sanitation, beddings, floor
type, and contact of heifers
with older cows could be the
importantrisk factors.
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Introduction

Bovine mastitis, an inflammation of mammary gland, can
have infectious or non-infectious etiology (Martins et al., 2015).
Heifer mastitis is a disease that potentially threatens production
and udder health in the first and subsequent lactation (De
Vliegher et al., 2012) leading to economic loss for dairy farms
(Piepers etal., 2009).

The massive economic loss to dairy industry is estimated
to about Rs. 7165.51 crores/annum (Annual Report, 2008), which
has increased about 135 times in last five decades, while in the
United States it is estimated to be USD 2 billion/annum (Viguier et
al., 2009). In addition to the economic aspects, mastitis adversely
affects animal health, milk quality and animal welfare, and there
are growing concerns among consumers regarding the
development of multi-resistant bacteria resulting from extensive
use of antibiotics in farm animals (Holmberg et al., 2012).

Unfortunately, most producers consider young heifers as
uninfected, and the presence of mastitis is not observed until
calving or first sign of clinical mastitis during early lactation (Vitali
et al., 2016). The rate of intramammary infections (IMI) in
breeding age and pregnant heifers is much higher. Several
potential heifer mastitis risk factors have been identified which
include- increased age at first calving, milk leakage (Yang et al.,
2015), calving in early summer, increased herd somatic cell count
(SCC), presence of organisms on the skin, feeding calves with
mastitis milk, contact among calves and with adult cows, absence
of antibiotic therapy to heifers, poor milking practices and poor
housing conditions (Oliveira et al., 2015). Blood in the milk, udder
and teat edema are also considered to be important risk factors
(Waage et al., 2001). The presence of IMI before calving
increases the risk of infection during lactation (Yang et al., 2015).
Transition or periparturient period is a high-risk time for modern
dairy cows (Pyorala, 2008). IMI at calving has increased the risk
of clinical mastitis within the first week of lactation. Mastitis before
parturition and within first week after calving has increased the
risk of further cases of mastitis and culling during first 45 days of
lactation (Oliveira et al., 2015). Heifer mastitis is mainly caused by
Staphylococcus aureus bacteria (Waage et al., 1998). Some
studies have reported that Staphylococcus aureus as the most
prevalent causative pathogen whereas other studies have
reported environmental bacteria to be the more common
pathogen (McDougall et al., 2009). Coagulase-negative
staphylococci (CNS) are the most common bacteria responsible
for the development of heifer mastitis (Breyne et al., 2015) and
subclinical mastitis (SCM) in dairy cows (Piccart et al., 2015).
Prevalence of subclinical Staphylococcus aureus mastitis and IMI
in heifers varies among studies and herds (Owens et al., 2001;
Piepers et al., 2010) but is not that prevalent as Coagulase
Negative Staphylococci IMI. Environmental pathogens can also
cause significant mastitis in prepartum and recently calved

heifers (Fox, 2009). Studies on the prevalence and associated
risk factors of heifer mastitis in India in general and in Jammu
region particular are meager. In view of the above, the present
study was conducted to investigate the presence of causative
microorganisms for mastitis in heifers and its associated risk
factors.

Materials and Methods

Study area: To understand the occurrence pattern of mastitis, the
present study was conducted on various organized and
unorganized dairy farms in and around Jammu district. Sampling
was done from both government organized farms (poor hygienic
practices) and unorganized farms (good hygienic practices).

Prevalence: In total 250 dairy cow heifers were screened. Out of
which 217 (795 lacteal secretions) were from organized dairy
farms and 33 (120 lacteal secretions) were from unorganized
dairy farms. Lacteal secretion samples (915) were taken from the
heifers 5 to 10 days before parturition and prevalence of infection
was evaluated from the results obtained from microbial culture.
The prevalence was expressed in percent.

Collection of lacteal secretions: After proper disinfection of teat
surface with 70% ethyl alcohol, 1-2 ml of lacteal secretion
individually from all four quarters, viz. Left Fore (LF), Left Hind
(LH), Right Fore (RF) and Right Hind (RH) were collected
aseptically after discarding first few streams, in sterile
polyethylene screw capped, wide mouth vials from the cow
heifers, 5 to 10 days before parturition (Buswell, 1995). The
samples were preserved in ice box and carried to the laboratory
for further investigation.

Isolation and bacteriological examination: Lacteal samples
were subjected to isolation and identification of microorganisms
including bacteria and fungi on the basis of morphological,
cultural and biochemical characteristics following the method of
Buchnan and Gibbons (1984) and according to National Mastitis
Council Procedure (2004). In brief, a loopful of each lacteal
sample was streaked on blood agar and plates were incubated at
37 °C for 24 to 36 hr aerobically to record the cultural
characteristic of bacterial isolates with respect to size and shape
of individual colony and hemolysis (a/B type) on blood agar.
Staining of bacterial colonies was done by using Gram's Stain Kit
(HiMedia, India; Cat. No. K001) to differentiate Gram-positive and
Gram-negative bacteria. These were again confirmed by
subjecting to various biochemical tests such as catalase test,
oxidase test, coagulase test for Gram-positive organisms and
indole production, methyl red test, voges-proskar test, citrate
utilization test etc. for Gram-negative bacteria. For further
confirmation, isolated micro-organisms were cultured on
selective media and confirmed on the basis of their
characteristics on their selective media supplied by HiMedia,
India.
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Table 1 : Data on various risk factors associated with cow heifers’
mastitis

S.No. Riskfactors Comparison

1. Barn size Adequate/NonAdequate
2. Floor type Pucca/ Kachha

3. Prepartum IMI Present/Absent

4. Milk leakage at calving Yes /No

5. Season of calving Summer/Winter

6. Udderedema Yes/No

7. Age atcalving Older/young

8. Poor udder hygiene Yes/No

9. Feeding of waste milktocalves ~ Yes/No

10. Heifer with old cows Yes/No

1. Milk quality Bloodin milk/None

12. Plan of nutrition: Poor/Medium/High

13. Beddings Yes/No

14, Sanitary practices Good/Poor

Risk factors: Farmers were surveyed to obtain information and
epidemiological data. A standard questionnaire was prepared to
record all related data to understand the impact of associated risk
factors on the occurrence of mastitis in heifer (Table 1).

Statistical analysis : All the data were statistically analyzed by
SPSS software (version 16.0 SPSS Inc.) and prevalence values
were expressed in per cent. Chi-square test was used for the
analysis of risk factors.

Results and Discussion

During study period, 250 cow heifers were screened in
and around Jammu. In total 227 cow heifers were found positive
after cultural examination with overall prevalence of 90.80%, and
out of them 75 heifers were found to develop clinical signs of
mastitis with 30% prevalence.

Out of 217 cow heifers screened from organized
management system, 199 were positive after cultural

examination with 91.70% prevalence whereas in an unorganized
farm out of 33 cow heifers screened, 28 were found to be positive
after cultural examination with 84.84% prevalence. Therefore, the
prevalence of heifer mastitis by cultural examination was
recorded higher in organized management system than the
unorganized ones.

In organized management system, out of 217 animals, 66
heifers produced clinical signs with 30.41% prevalence. The
higher prevalence (22.58%) of clinical signs was immediate after
calving than before calving. In unorganized management system,
9 heifers out of 33 animals screened, produced clinical signs with
per cent prevalence of 27.27. However, pattern of occurrence
was similar to organized farms with higher prevalence (21.21%)
immediately after calving than before calving.

Out of 1000 quarters screened from the udder of 250 cow
heifers, only 915 quarters produced lacteal secretion amongst
which 691 quarters were found positive by cultural examination
with overall prevalence of 75.51%, and the per cent prevalence of
individual quarters (LF, LH, RF, RH) was recorded to be higher in
LH followed by RH, LF and RF (Table 2). It was observed that
higher number of LH quarters showed clinical signs than others,
and on combination basis higher prevalence was observed in
hind quarters than fore quarters (Table 2).

The present data on the prevalence of heifer mastitis on
animal basis are in confirmation with the reports of Nickerson et
al. (1995) and Oliver et al. (1992). However, Pankey et al. (1991)
reported 46% prevalence of heifers' mastitis and 19% of the
quarters were infected during early lactation, while Ospina et al.
(2019) reported 64.70% prevalence of heifers mastitis. Oliver and
Sordillo (1988) also reported low (19.70%) prevalence of heifer
mammary glands at calving on the animal basis. Bastan et al.
(2015) in Turkish dairy farm reported 37.47% prevalence of SCM
in heifers at the quarter level and mean prevalence of mastitis on
farms was calculated as 42.87% in the study whereas Fox (2009)
reported that mammary quarter infection prevalence ranged
between 28.90 to 74.60% prepartum and 12.30 to 45.50% at
parturition. The ability of teat and udder tissues to resist bacterial

Table 2 : Quarter wise prevalence of mastitis in cow heifers by cultural examination and on the basis of clinical signs produced

Quarter Total no. of No. of quarters produced No. of quarters positive No. of quarters produced
quarters tested lacteal secretion after culture clinical signs

LF 250 209 154(73.68%) 54(25.83%)

LH 250 236 193(81.77%) 69(29.23%)

RF 250 240 161(67.08%) 57(23.75%)

RH 250 230 183(79.56%) 65(28.26%)

On combination basis

Fore quarter 500 449 315(70.15%) 119(26.50%)

Hind quarter 500 466 376(80.68%) 126(27.03%)

Total 1000 915 691(75.51%) 245(26.77%)
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challenge during calving period is diminished and susceptibility to
infection is increased (Slettbakk et al., 1995). The immune
system of dairy cows is suppressed during periparturient period
(Payorala, 2008) due to about five folds increase in the blood
cortisol concentration and 17 -oestradiol levels occur at the day
of parturition (Lamote et al., 2004). There is paucity of literature
with reference to heifer mastitis in India in general and in Jammu
and Kashmir region in particular.

799

In the present study, higher prevalence of SCM both on
individual and quarter basis might be attributed to poor
managemental practices in dairy farm, various environmental
factors and lack of awareness of dairyman towards early
diagnostic tests and timely treatment of mastitis affected cows. In
the present study, infection rate was higher in the hind quarters,
which is well documented that hind quarters are always at higher
risk to come in the direct contact of animal urine and uterine

Table 3 : Descriptive and bivariate x* analysis of responses to questions related to the epidemiology and risk factors associated with mastitis in and

around Jammu

Variable Mastitis (Organized)  x? O.R p-value Mastitis(Unorganized)  x? O.R p-value
Yes No Yes No

Season of calving

Summer 55 39 61854 1435  0.000* 8 6 10.938 24 0.001*

Winter 1" 112 1 18

Milk leakage at calving

Yes 57 61 39115  9.34 0.000* 8 9 6.920 13.2 0.009*

No 9 90 1 15

Prepartum IMI

Yes 39 43 18.309  3.624  0.000* 8 4 14.754 40 0.000*

No 27 108 1 20

Milk Quality at calving

Blood/ Pus 60 6 47502  14.745 0.000* 1 22 20.111  0.0112  0.000*

Normal 6 90 8 2

Udder Edema

Yes 3 16 2.105 0.401  0.147 8 18 0.755  2.64 0.385

No 63 135 1 6

Udder Hygiene

Poor 63 106 17.005 8.91 0.000* 8 12 4146 8 0.042*

Good 3 45 1 12

Ageatcalving

Older 54 114 1.050 1458  0.306 7 18 0.028 1.167  0.868

Younger 12 37 2 6

Feeding of Waste/ Mastitic Milk to Calves

Yes 66 151 - - 8 6 10.938 24 0.001*

No - - 1 18

Barnsize

Adequate 66 151 - - 7 22 1185 0318 0276

Non adequate - - 2 2

Floor type

Pucca 66 151 - - 8 9 6.920 132 0.009*

Kaccha - - 1 15

Beddings

Present - - - - 9 6.920 132 0.009*

Absent 66 151 1 15

Plan of Nutrition

Good 66 151 - - 12 4146 8 0.042*

Poor - - 1 12

Contact of heifers with older cows

Yes 57 61 39115 9.34 0.000* 8 9 6.920 13.2 0.009*

No 9 90 1 15

Sanitation

Good - - - - 5 22 5738 132 0.017*

Poor 66 151 4 2
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discharge, which is a rich source of infection. During present
study, it was also observed that farmers were not aware about the
possibilities of mastitis in heifers. Most importantly, it is believed
that mastitis occurs only in lactating animals. Variation in the
prevalence of SCM in heifers may be attributed to the selection of
animals, season, breed and other managemental factors. A
possible explanation for this finding could be that most farmers in
the study area do not practice proper farming management and
screening for mastitis at earlier stage.

Risk factors : The study was conducted in farms, and the
farmers were surveyed for collecting information and the
epidemiological data to identify the risk factors associated with
cow heifer mastitis. A standard questionnaire was prepared to
record all the related data and to understand the impact of
associated risk factors on the occurrence of mastitis in cow
heifers. After completion of survey, the results were analyzed by
descriptive and bivariate ¥* analysis to evaluate the association
of risk factors with the occurrence of mastitis. In organized
management system, risk factors such as season of calving, milk
leakage at calving, prepartum IMI, milk quality at calving, udder
hygiene, contact of heifers with adult cows showed significant
relation with respect to the development of mastitis, while factors
such as feeding of mastitic milk to calves, barn size, floor type,
beddings, plan of nutrition could not be analyzed statistically due
to lack of counter values based on which these factors were to be
analyzed (Table 3, Fig. 1).

In unorganized management system, in addition to the
above factors feeding of mastitic milk to calves, floor type,
beddings, plan of nutrition and sanitation also showed significant
results with respect to development of mastitis. Udder edema and
age at calving both factors showed non-significant relation with
the development of mastitis in organized as well as unorganized
management system while barn size also contributed to non-
significant results in case of unorganized farms (Table 3). The
present data on the risk factors of heifer mastitis on animal basis
are in confirmation with the reports of Waage et al. (2001) and
Bastan et al. (2015). Waage et al. (2001) reported that herd size,
composition of diet, an increase in age at first calving etc. are
associated with increased risk of mastitis. Bastan et al. (2015)
found that the number of animals in the herd, composition of diet,
mixing of cows, and the status of contact of heifers with older
cows significantly increase the risk for mastitis. Ruegg (2011)
indicated that feeding well-balanced ration was among the risk
factors for subclinical heifer mastitis and is fundamental for
optimal immunity and the ability of animals to resist disease.
Recently, Etifu and Tilahun (2019) also reported that milk yield,
hygiene score, feet problems and udder conformation have
significant (P<0.05) association with the development of mastitis.
In this study, feeding a well-balanced ration was an important risk
factor asitreduced the incidence of mastitis in heifers. This can be
explained by the fact that the rate of udder oedema is low and

udder immune system is strong in herds fed with well-balanced
rations.

McDougall et al. (2009) reported that udder oedema is a
well-recognized risk factor for mastitis in heifers and a
combination of genetics and ration contributes to the
development of udder oedema in heifers. On the contrary, udder
oedema is not a responsible risk factor for the development of
mastitis in this study. The reason for this outcome can be related
to feeding of well balanced ration and animals with good udder
immune system. Although, milk leakage at calving was a potential
risk factor in this study. Streptococcus agalactiae was one of the
most prevalent bacteria responsible for SCM in heifers and
contact of heifers with older cows increased the rate of SCM.
Furthermore, contact with mastitic cows can increase the
transmission of bacteria to pregnant heifers. Barkema et al.
(1999) and Ruegg (2011) indicated that contact of heifers with
older cows before calving increase the risk of clinical mastitis after
calving. Therefore, separation of heifers from older cows has
been recommended.

Bedding type, which has low humidity and lower amount
of nutrients available to bacteria and is also made of inorganic
material, is ideal for dairy cows. Inorganic bedding material
houses fewer coliform bacteria compared to organic material. In
the present study, we determined that bedding material did not
affect the incidence of sub-clinical heifer mastitis in organized
farms, but significantly affected the animals in unorganized farms.
OldeRiekerink et al. (2007) reported that risk of mastitis varies
with season and climate. A seasonal effect has been related to an
elevated SCC in heifers postpartum. It was found that SCC spikes
were most frequentin heifers during summers. Whist et al. (2007)
also indicated that SCC was highestin summer. These results are
in accordance with the results of this study.

High prevalence of heifer mastitis is alarming situation for
dairy farming in India and this study enhances the interest of
researchers and veterinary clinicians to emphasize on the control
of mastitis at the heifers stage itself. The results of possible risk
factors from the present study may be targeted for controlling
mastitis in heifers.
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