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Abstract

The study was conducted January to May 2019 at the Livestock Farm Complex, Dairy farm, CSKHPKYV,
Palampur, Himachal Pradesh, India to investigate the correlation between BCS and milk yield in Jersey
crosshbred dairy cows. Utilizing a visual and tactile assessment on a 5-point scale with 0.25-point
increments, we conducted a study to elucidate this relationship. Our findings revealed that dairy cows in
carly lactation stages, characterized by a BCS score of <2.5, exhibit higher milk yields compared to those
with higher BCS scores (2.75 and >3.0). This disparity may be attributed to an accelerated rate of body
reserve mobilization in high-yielding cows, leading to a more pronounced loss of body weight during this
period. Furthermore, both high and low yielding groups experienced a decline in BCS and milk yield
during mid and late lactation. Interestingly, in late lactation, high-yielding cows demonstrated improved
BCS relative to their low-yielding counterparts, possibly indicative of a positive energy balance.

Keywords: Jersey crossbred, BCS, milk yield, energy balance

1. Introduction

Body condition scoring (BCS) serves as a crucial measure of the energy reserve and an
indirect indicator of the energy balance in dairy cows, offering insights into their nutritional
status. This non-invasive, cost-effective method provides a rapid estimation of fatness levels,
irrespective of body weight and frame size. India, as an agrarian nation, boasts a rich
agricultural landscape intertwined with food production for both humans and animals- [0 1% 12
13,14, 22, 23, 25, 38]. A cornerstone of this agricultural tapestry is the cultivation of fodder crops
essential for sustaining livestock populations [5 6. 17, 1819, 20, 21, 24, 26] hy accurately determining
the body condition of dairy cows, BCS aids in assessing their health and productivity, with
implications for milk production, reproduction, and overall profitability ™ 2. Cows exhibiting
low body condition are at risk of reduced milk yield and higher somatic cell counts, indicating
potential health issues. While BCS is commonly applied to lactating dairy herds, its
significance extends beyond mere nutritional management. Changes in BCS can profoundly
impact various aspects of cow management, including reproduction, longevity, and metabolic
health [3 43435371 An imbalance in body condition, whether excess fat or thinness, predisposes
cows to metabolic disorders and reproductive challenge. Thin cows may experience reduced
production and milkfat levels due to insufficient energy and protein reserves [ 1. Moreover,
underconditioned cows may exhibit delayed estrus and conception until they regain or
maintain body weight. BCS assessment in dairy cattle involves a visual and tactile evaluation
of body fat reserves, typically utilizing a 5-point scale with 0.25-point increments. This
scoring system ranges from 1 (very thin) to 5 (excessively fat), with a score of 3 representing
average body condition [-&, Maintaining a BCS of 2.75-3.0 at calving has been recommended
to minimize post-partum BCS losses and optimize lactation performance I, Furthermore, the
variation in BCS throughout the lactation cycle, along with the BCS level at calving,
influences the extent of post-partum BCS decline and subsequent metabolic health. Notably,
BCS also correlates with the condition of the cow's claw horn, affecting reproductive success
[27. 281 The objective of this study was to investigate the correlation between BCS and milk
yield in Jersey crossbred dairy cows, with a view to elucidating the implications for optimizing
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herd management strategies. Jersey crossbred cows are
particularly valuable in dairy production due to their high
milk fat content and efficient feed conversion. However, they
are also known for their susceptibility to metabolic and
reproductive challenges associated with BCS. This study
aimed to provide a comprehensive analysis of how BCS
influences milk yield and to identify optimal BCS ranges for
maximizing production without compromising cow health. By
investigating the relationship between BCS and milk yield,
this research seeks to contribute to the development of more
effective and sustainable herd management practices that can
enhance the productivity and welfare of dairy cows. The
findings from this study are expected to offer valuable
insights into the management of Jersey crosshred cows, which
can be applied to improve the overall efficiency and
profitability of dairy farming. This research will provide a
scientific basis for developing targeted nutritional and health
management strategies that can help dairy farmers achieve
better reproductive and lactation outcomes, ultimately leading
to more sustainable dairy production systems. By exploring
the correlation between BCS and milk yield, this study aims
to fill a critical gap in the understanding of dairy cow
physiology and management. It underscores the importance of
continuous monitoring and adjustment of BCS to enhance
dairy herd performance and ensure the welfare of cows,
thereby contributing to the advancement of the dairy industry.

2. Materials and Methods

The Livestock Farm Complex, Dairy farm, CSKHPKV,
Palampur, Himachal Pradesh, India served as the setting for
this investigation, which enrolled 50 Jersey crossbred dairy
cows spanning the period from January 2019 to May 2019.
Employing the established 1-5 scale for body condition
scoring (BCS) outlined [ 27, assessments were meticulously
conducted across eight anatomical regions, meticulously
evaluating the loin, pelvis, and tail head. Concurrently,
comprehensive data on lactation parameters including yield,
length, peak production, and service period were diligently
recorded. Utilizing Microsoft Excel (2010 version) for
rigorous statistical analysis, the study endeavors to elucidate
the intricate interplay between BCS and milk yield dynamics
throughout the lactation cycle. By delving into these
relationships, our research seeks to furnish dairy practitioners
with actionable insights aimed at refining herd management
protocols, thus fostering heightened productivity and
profitability within the dairy sector.

3. Results and Discussion

3.1. Body condition score and its relation to energy
balance and milk yield in dairy cows

Body Condition Score (BCS) is a crucial subjective criterion
for evaluating the energy balance in dairy cows and its
relationship to milk yield. Researchers examined the
relationship between BCS and milk yield in Holstein cows on
a commercial dairy farm 28, The cows were scored weekly
for body condition from dry-off until 120 days of lactation.
The study found that changes in body condition during the dry
period were the most influential factor, followed by lactation
number and then BCS at dry-off for multiparous cows.
Researchers observed significant variation in BCS at 120 days
postpartum, attributing this to the increased size of the
animals 1. They also found a strong correlation between
heart girth and BCS. In study identified a correlation between
body fat and BCS, noting that variations in BCS could be due
to lipolysis of body fat reserves during early lactation, which
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affects the BCS of dairy cattle %, This study highlighted that
fat mobilization was more pronounced in cows with a high
BCS. In a study demonstrated a significant correlation
between BCS and daily milk yield at the 5% level, with
higher milk yields observed in cows with high BCS, followed
by those with medium and low BCS [*°1, Researchers reported
that cows with a moderate BCS had higher milk production
[39, Furthermore, in a study found that the body weight of
cows with a high BCS decreased rapidly compared to those
with medium and low BCS during the first 15 days
postpartum [2% 3 These findings collectively underscore the
importance of BCS as an indicator of energy balance and its
direct impact on milk production in dairy cows.

3.2. Body condition score and milk yield in dairy cows

The Body Condition Score (BCS) and milk yield of dairy
cows exhibit notable changes throughout the lactation period.
Both high and low-yielding cows experience a decrease in
BCS and milk yield during mid and late lactation. However,
high-yielding cows maintain a better BCS in late lactation
compared to low-yielding cows, likely due to a positive
energy balance. Researchers found a strong correlation
between milk production and BCS, suggesting that BCS is an
effective metric for evaluating the nutritional management of
dairy cows ™ 2, According to study maintaining an optimal
BCS is essential for achieving high milk production and
ensuring herd health 4, Cows that are too thin or too fat are
at greater risk of reduced milk yield and increased milk
somatic cell count (SCC), which are indicators of poor udder
health. In a study reported that during the peak of lactation,
the energy demands of dairy cows often exceed their energy
intake, leading to a negative energy balance (NEB) > €, To
compensate for this energy deficit, cows mobilize their body
reserves, resulting in weight loss. Researchers demonstrated
that inadequate energy and protein reserves can significantly
reduce milk yield. Thus, BCS has a critical impact on dairy
cows, particularly during key phases of lactation. These
findings emphasize the importance of managing BCS to
ensure optimal milk production and overall health of dairy
cows [7:8],

Table 1: Relationship between cows and milk yield in overall

BCS score <25 |275| =3
Proportion of cows (%) 52.0 | 38.0 | 10.0
Average milk yield (litre) 513 | 6.15 | 84

3.3. Body condition score during the dry period and at
calving

To support early lactation, dairy cows require sufficient body
reserves. Both excessive and inadequate body reserves
negatively impact animal performance. Over conditioning
reduces dry matter intake (DMI) and prolongs the negative
energy balance, leading to lower peak yield, poor lactation
persistency, and reproductive issues such as retained placenta,
calving problems, and metabolic disorders. In a study
concluded that cows with lower BCS at calving mobilize less
body fat, which reduces milk fat percentage without affecting
milk vyield, solid-not-fat (SNF) content, DMI, or nutrient
utilization 32 33, The optimal BCS during the dry period is
between 3.0 and 3.25. Cows within this range are closer to
achieving peak milk yield. Researchers also noted that
improving BCS from 2 to 3 significantly enhances milk
productivity, whereas a BCS above 3.5 at calving is
detrimental to milk production & 9, In a study highlighted that
calving BCS is likely the most critical moment in a cow’s
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lactation cycle, influencing early-lactation DMI, post-calving
BCS loss, milk yield, and immunity B ¢ 27 It does not
directly affect pregnancy rates but influences reproduction
through nadir BCS and BCS loss & 9. A decrease in BCS
during the dry period adversely affects animal health, calving,
and fat content in subsequent lactations. Researchers also
found that increasing BCS during the dry period can enhance
milk yield, especially in the first 120 days of lactation [ 41,
Additionally, in a study observed that improving BCS at
parturition increases milk fat percentage and shortens the
anestrous interval post-parturition > 2% 30 In another study
reported an optimal calving BCS for milk production of 3.5.
Conversely, researchers found that the greatest 305-day milk
yield was in cows calving with a BCS of 4.25 units, whereas
cows with BCS of 3.25 or 3 produced 50 kg and 114 kg less
milk, respectively [+ 29318,

Table 2: Relationship of BCS with High and Low yielders

Early lactation | Mid lactation Late lactation
Particular 'Low 'High _Low 'High .Low _High
Yielders|yielders|Yielders|yielders|Yielders|yielders
Milk Yield| - ;6 | 576 | <68 | >68 | <46 | >46
(in Litres)
BCS 2.67 2.75 2.67 2.75 2.57 2.72

3.4. Body condition score in early lactation

In early lactation, dairy cows with a Body Condition Score
(BCS) of <2.5 exhibit higher milk yields compared to those
with higher BCS scores (2.75 and >3.0). This is likely due to
the greater mobilization of body reserves in high-yielding
cows. To optimize milk production, it is essential to focus on
maximizing yield during early lactation rather than late
lactation. According to a study cow in early lactation utilize
tissue reserves to support milk yield because their energy
needs exceed what they can obtain from feed intake, leading
to a negative energy balance and a loss of BCS. 164 |n
another study emphasized that dairy cattle should not lose
more than one point in their BCS during the early lactation
period. The optimal BCS at calving is around 3.5-3.75. 58]
Researcher also found that cows with a BCS lower than 3.5
during the first month of lactation achieve the highest milk
yield in the first five months of lactation, due to high
mobilization of body reserves 532, The BCS level in the last
month of the dry period significantly influences the
subsequent BCS decrease during early lactation. Cows with
the highest BCS before parturition tend to maintain a higher
BCS during the first five months of lactation, whereas cows
with the lowest BCS in the first month of lactation retain the
lowest BCS in the subsequent four months. It is crucial that
cows do not lose more than one point of body condition
during early lactation. Excessive body condition losses can
result in irregular heats, extended intervals to the first
ovulation, and failure to conceive. In a study also found and
concluded that such cows are less persistent in milk
production. Additionally, cows with a BCS over 6.5 (3.5 on a
5-point scale) two weeks before calving are prone to
depressed intake, weight loss, fatty liver, ketosis, high non-
esterified fatty acid (NEFA) levels, and reproductive
problems [29-30.2],

Table 3: Relationship between cows and milk yield in early lactation

BCS score 25127523
Proportion of cows (%) 38.4 | 384 | 23
Average milk yield (litre) 77 | 76 |75
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3.5. Body condition score in mid-lactation

Dairy cows in mid-lactation with a Body Condition Score
(BCS) greater than 3 have higher milk yields compared to
cows with BCS scores of 2.75 or 2.5. According to study,
achieving a positive energy balance is crucial for dairy cows
during this stage, which necessitates an appropriate nutritional
program to maintain optimal BCS [3 7% 2 Between 200 days
of lactation and the date of dry-off, the recommended BCS
range is 2.75 to 3.50. Ideally, cows should be dried off with a
BCS of 3.25 to 3.5. In research noted that the increase in BCS
should occur during late lactation. During this period, the
nutritional objective is to replenish body fat reserves
completely, avoiding over-conditioning. Proper management
of BCS in mid-lactation ensures that cows enter the dry period
with sufficient energy reserves, which is critical for their
health and productivity in subsequent lactation cycles [+ 8 31,

Table 4: Relationship between cows and milk yield in mid lactation

BCS score <2.5(2.75] >3
Proportion of cows (%) 40 140 | 20
Average milk yield(litters) |6.25] 6 [9.75

3.6. Body condition score in late lactation

The distribution of Jersey crossbred dairy cows based on their
Body Condition Score (BCS) in late lactation, along with
corresponding average milk vyields. Among the cows
observed, the majority (62.9%) had a BCS of <2.5, followed
by 37.1% with a BCS of 2.75. Interestingly, there were no
cows with a BCS of >3 in the late lactation stage. In terms of
milk yield, cows with a BCS of 2.75 demonstrated the highest
average yield at 5.5 liters, while cows with a BCS of <2.5
produced an average of 4.1 liters. Notably, cows with a BCS
of >3 did not produce any milk during this period. The
absence of cows with a Body Condition Score (BCS) of >3 in
late lactation, alongside the higher milk yield observed in
cows with a BCS of 2.75 compared to those with a BCS of
<2.5, may be attributed to multifaceted physiological and
management factors inherent in the dairy production system.
Cows with a BCS of >3 may have undergone strategic
management decisions, including early drying off, possibly
due to metabolic challenges or health concerns associated
with advanced lactation stages. Besides, in a study noted that
nutrition is very important in late lactation and during the dry
period. Both at drying-off and at calving, the BCS should be
about 3.5. [* 3% 39 Concurrently, cows with a BCS of 2.75,
indicative of moderate body condition, likely maintained
optimal physiological equilibrium conducive to sustaining or
enhancing milk production in late lactation. This may be
attributed to their ability to efficiently mobilize body reserves
while preserving sufficient energy for lactogenesis.
Conversely, cows with a BCS of <2.5, indicative of potential
under-conditioning, might have encountered metabolic
constraints impeding sustained high-level milk production.
Management practices encompassing feed quality, quantity,
housing conditions, and healthcare interventions are pivotal
determinants shaping both BCS and milk yield outcomes.
Hence, elucidating the intricate interplay among
physiological, management, and environmental factors holds
paramount importance in optimizing dairy herd management
practices for enhanced milk production and animal welfare.

Table 5: Relationship between cows and milk yield in late lactation

BCS score <25 | 275 |>3
Proportion of cows (%) 629 | 371 |0
Average milk yield(litters) 41 | 55 |0
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4. Conclusion

Dairy cows with a Body Condition Score (BCS) of <2.5 in
early lactation produce more milk than those with higher BCS
scores (2.75 and >3.0), due to greater body reserve
mobilization. Both BCS and milk yield decrease in mid and
late lactation for all cows. High-yielding cows, however,
maintain better BCS in late lactation, likely due to a positive
energy balance. For optimal early lactation milk yield, cows
should have a higher BCS at calving.
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