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Abstract: Negative energy balance refers to deficits in energy requirements that are estimated. Increased energy
requirements and decrease dry matter intake during periparturient period cause dairy cows to enter a negative energy
balance. It is a common problem of dairy cows during the transition period which is the time around three weeks
before calving and three weeks after calving. Cows respond to negative energy balance, which is associated with
lowered blood glucose and insulin concentrations, by increasing mobilization of body energy stores, mainly
glycogen, fat, and protein to compensate for their energy requirements. Increased fat mobilization (lipolysis) causes
an elevation of non-esterified fatty acids in the blood. In the liver, these non-esterified fatty acids are re-esterified to
triacylglycerols or are oxidized to form energy or ketone bodies. Although these changes are normal adaptive
process in high yielding cows, when a cow fails to adapt to this metabolic challenge, several metabolic and infec-
tious disorders occur and affect the productive and reproductive efficiency beyond the transition period. The
combined effects of all these challenges are reduced fertility and milk production resulting in diminishing profits
beyond the transition period. For evaluation of energy balance we can estimate glucose and non-esterified fatty acids
concentration of serum. Intravenous administration of 50% dextrose solution, which must be repeated for 2-4 days,
can be used as a treatment of negative energy balance. For its proper management diets should always be properly
formulated to meet energy and protein requirements for high levels of milk production. Attention also should be
given to comfortable design of pens or stalls, provision of adequate dry bedding, and good footing. Thus, the
objective of this seminar paper is to review the effect of negative energy balance on transition dairy cows and to
forward some management options to reduce the effects.
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1. Introduction

Transition cow biology and management has
become a focal point for research during the last two
decades. Dairy farmers as well as scientists world over
are looking for significant breaking through which
could ensure successful transition cow management.
The transition period in dairy cows is defined as the
last three week prepartum until three week
postpartum. It is characterized by marked changes in
metabolism to support late gestation and the onset of
milk synthesis. It is regarded as one of the most
challenging periods of the production cycle, which
entails profound physiologic changes that often disrupt
the homeostatic mechanisms of the cow. This is
because at this stage the liver adapts from a minimal
glucose demand to an overwhelming demand for
glucose (Drackley, 1999).

Along with a gradual decline in dry matter intake
(DMI) that starts 2-3 week prepartum, an abrupt

increase in nutrient demand with initiation of lactation
results in negative energy balance (NEB) and
extensive mobilization of body fat reserves as non-
esterified fatty acids (NEFA) (Grummer et al., 2004).
It is an important characteristic of transition cow
particularly in high yielding animals, due to the
integrative outcome of reduced intake and higher
demand for maintenance and production. NEFA and
beta-hydroxybutyric acid (BHBA) are important
energy metabolites that are traditionally used as
indicators of NEB during transition period (Duffield et
al., 2009). Although these changes are normal
adaptive process in high yielding cows, when a cow
fails to adapt to this metabolic challenge, several
metabolic and infectious disorders occur and affect the
productive and reproductive efficiency beyond the
transition period (Pratik et al., 2017).

Therefore, a smooth transition is important for
minimizing health problems and optimizing
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productivity and profitability for the forthcoming
lactation. One possible intervention is manipulation of
energy intake (Grummer et al., 2004). The increase in
fat and protein content is not sufficient to compensate
for the decrease in milk volume. However, it may
provide a tool to manage the metabolism and energy
balance of cows during early lactation better
(Stelwagen et al., 2013). Measures to minimize effects
of heat stress such as; shade, fans, and cooling
systems, likely will pay large benefits for transition
cows (Cook and Nordlund, 2004).

Selective breeding of dairy cattle today has led to
a dramatic increase in milk yield per cow but this
increase in yield has been accompanied by declining
ability to reproduce, increasing incidence of health
problems and declining longevity in modern dairy
cows which is mainly as a result of negative energy
balance during the transition period.

Therefore, the objectives of this seminar paper
were:

» To review the effects of negative energy
balance in transition dairy cows, and

» To forward some management measures to
reverse the effect of negative energy balance in
transition period and subsequent effects.

2. Negative Energy Balance
2.1. Transition Physiology

The period comprising the last three weeks of
gestation and first three weeks of lactation is often
referred to as the transition period, because the cow
‘transits’ from the dry period to lactation (Drackley,
1999). During the transition period the final growth of
the fetus and calving occur and milk production starts.
The cow is also challenged by other stressors such as
separation from her calf, immune challenges when the
uterus is cleared (Salasel et al, 2010), increased
demands for energy, nutrients and minerals (LeBlanc,
2010), and most often also exposure to a new feeding
regime and regrouping (Schirmann ef al., 2011). Thus,
it is not surprising that there is an over-all increased
risk of health disturbances during the transition period
(Ingvartsen, 2006).

Previous work has shown that 75% of all health
disorders occur during the transition period. From 30
to 50% of dairy cows are affected by some form of
metabolic or infectious disease during this time
(LeBlanc et al., 2006). More than half of all culling
events are associated with health disorders occurring
within the first 60 days in milk (DIM) regardless of
parity or production level (Grohn ef al., 2003). Further
consequences in the early lactation period include,
lowered milk production, immune-depression and
compromised reproductive performance. Therefore, it
is important for the animal’s productivity and welfare

so that, it do not succumb to production diseases (Ravi
etal.,2016).

Higher demand of energy and nutrients for the
synthesis of colostrum and milk coupled with
decreased feed intake force the transition cows to
undergo NEB and micronutrient deficiencies. This
down regulation of the appetite is reported to be
caused by an increased concentration of sex hormones,
an incipient mobilization of lipid from body deposits
and reduced rumen capacity as a result of the growing
fetus (Ingvartsen and Andersen, 2000).

Negative energy balance occurs when a cow’s
metabolic output, in the forms of tissue maintenance,
activity, and lactation, exceed the caloric intake from
its feed (Shanna, 2012). The NEB stimulates cows to
mobilize body fat in the form of NEFA and
subsequent accumulation of BHBA in the blood.
Negative energy balance in dairy cows after calving is
characterised by low blood glucose, low blood insulin,
high blood NEFA, high blood BHBA and low blood
insulin-like growth factor I (IGF-1) (Ingvartsen and
Andersen, 2000).

Although these changes are normal adaptive
process in high yielding cows, when a cow fails to
adapt to this metabolic challenge, and the
physiological conditions associated with insufficient
energy supply predispose dairy cows to metabolic and
microbial diseases such as milk fever, endometritis,
ketosis, displaced abomasum and retained placenta.
The combined effects of all these challenges are
reduced fertility and milk production resulting in
diminishing profits beyond the transition period
(Duffield and Herdt, 2000).

2.2. Etiology and Pathogenesis

The cow’s glucose requirements spike from 1
kg/day during late gestation to over 2.5 kg/ day during
the postpartum transition period (Reynolds et al.,
2003). There is significant decrease in DMI by over 30
percent in the last 3 weeks of gestation, limiting the
availability of energy sources during the time of
increased energy demand (Hayirli ef al., 2002). During
this time, glucose is directed from normal bodily
functions to the nutrition of the developing calf. As
lactation starts, glucose is essential for the formation
of lactose (milk sugar) and milk fat. If the amount of
suitable carbohydrate in the diet is not enough to meet
the glucose needs of the cow in full milk, the liver
starts to manufacture glucose from other basic
compounds in the body, usually from fat reserves
(Bruss, 2008).

Negative energy balance also results in a high
ratio of growth hormone to insulin in blood of cows,
which promotes mobilization of long chain fatty acids
from adipose tissue (body fat). Fatty acids released
from adipose tissue circulate NEFA, which are a major
source of energy to the cow during this period. The
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release of NEFA from body fat overwhelms the
capacity of the liver to use the fatty acids as fuel. They
are instead converted to ketone bodies such as acetone,
aceto-acetic acid, and BHBA (Hayirli, 2006; Ospina et
al., 2010). The NEB and high plasma NEFA

contribute to the development of fatty liver syndrome
which in turn is a contributing factor to other health
concerns and periparturient immunosuppression in the
postpartum period (Lacetera et al., 2005; Kehrli Jr et
al., 2006).
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Figure 1: Lipid metabolism in adipose tissue, liver and mammary gland (Drackley, 1999).

2.3. Risk Factors

2.3.1. Lactation number

In primiparous cows NEFA was elevated one
week before calving, thus primiparous cows had
higher NEFA concentrations at calving in comparison
with  multiparous cows. After calving, the
concentration of NEFA did not increase further and
started to decrease two weeks postpartum. Multiparous
cows on the other hand, had the peak NEFA
concentration at three weeks postpartum. So,
primiparous cows were in worse energy status before
calving. On the other hand, multiparous cows will
suffer from energy status after calving (Wathes et al.,
2007a).

2.3.2. Body condition score

The recommended body condition score (BCS) at
calving lies between 3.0 and 3.25. It is generally
assumed that over-conditioned cows at calving have a
greater decrease in feed intake in comparison with
cows with a lower BCS. The over-conditioned cows
therefore will have a more severe NEB, because their
energy intake is lower. Thus mobilisation of fat in the
early lactation period will be higher, which results in a
higher risk of developing fatty liver (Roche et al.,
2009; Samanc et al., 2010).

2.3.3. Heat stress

Heat stress is an important factor contributing to
different metabolic and reproductive disorders of
lactating dairy cows in a tropical climate. It leads to

reduction in feed intake that results negative energy
balance (Rukkwamsuk et al., 2004).

2.3.4. Milk fever

Milk fever is defined as a blood calcium
concentration lower than 2.0mmol/L. It occurs within
72 hours after calving and is caused, just as NEB, by
the onset of lactation. Milk fever leads to a greater
decline in feed intake after calving. This increases the
severity of NEB, the mobilisation of fat and the risk of
fatty liver and ketosis (Melendez, 2009).
2.4. Clinical Signs

Clinically ill cows experience reduced dry matter
intake, a loss in milk yield, and the coat is described as
having a "woody" appearance, presumably due to the
loss of fat reserves under the skin. Ill cows are also
weak and sluggish to move. Temperature, pulse, and
respiration rates of the cow remain fairly normal as the
animal loses weight. If ketosis develop the cow in this
disease have a characteristic sweet "sickly" smell,
which may be detected on the cow's breath and less
commonly in milk samples and demonstrate
symptoms of nervous system involvement such as
staggering, and lack of coordination (Adewuyi et al.,
2005).
2.5. Diagnosis

Negative energy balance results in a decrease of
the serum glucose concentration, measuring the
glucose concentration are used to evaluate the energy
balance. The decrease in serum glucose concentration
leads to an increased lipolysis of adipose tissue, which
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leads to an increase in serum NEFA concentrations
(Rukkwamsuk, 2010). The change in NEFA
concentration four weeks before calving and 0 to 3
days after calving is an indicator for the severity of
NEB; a higher rise in serum NEFA concentration
means a more severe NEB. The NEFA concentration
four weeks before expected calving could be served as
a control value, because at that moment, cows are
raised on their maintenance requirement. Animals
whose blood levels with NEFA>0.5 mmol/L were
declared positive (Le Blanc, 2010).

We can also use body condition scoring system,
which is a subjective assessment of the cow’s fat
reserves through visual assessment of its lipid stores
relative to its body frame. Over conditioning at calving
is associated with a more severe NEB and higher BCS
loss is associated with fatty liver, ketosis and more
severe NEB (Hoekstra, 2011).

A final approach is the use of diagnostic
ultrasound in screening the back fat thickness of these
cows, which can serve as an objective test of the
degree of adipose tissue mobilization at the level of
herd screening (Schroder and Staufenbiel, 2006).

2.6. Treatment

The goal of treating cows for negative energy
balance is to meet the glucose need, and reverse the
ketogenic process in the liver. This is achieved with an
intravenous, 50% dextrose solution, which must be
repeated for 2-4 days (Duffield, 2000). The daily
administration of 1000ml propylene glycol or glycerol,
starting from the last days of gestation and for 2 or 3
weeks after calving, is used to decrease the plasma
concentration of ketone bodies and NEFA, increase
concentration of glucose and insulin, and decrease
triglyceride accumulation in the liver (Hoedemaker et
al., 2004; Lomander ef al., 2012).

Slow release insulin has also been used for
therapy of negative energy balance, and has resulted in
increased DMI and milk yield. In addition, there were
reduced liver triglyceride and non-esterified fatty acid
levels (Hayirli et al., 2002). Other treatments for NEB
include vitamin BI2, monensin, and anabolic steroids
(Duffield et al., 2002).

3. Adverse Effects and Consequences of Negative
Energy Balance
3.1. Effects on Milk Production

Generally, milk production and energy balance
slopes are in opposite direction immediately post-
calving but parallel to each other in later lactation.
During early lactation, the relationship between energy
supply and milk production appears to be uncoupled
where milk yield is increasing toward peak while
intake or energy balance is simultaneously decreasing

toward its lowest point particularly during the
immediate postpartum period (1-10 DIM) and then
increases toward positive energy balance. This
uncoupling continues for at least 6-8 weeks (Lance et
al., 2006). Although fat mobilization is important
reason for compensation of energy requirement during
early lactation, the same phenomenon does not
continue during mid or later stage of lactation
(Baumgard ef al., 2007), where milk yield itself is the
main determining factor of feed intake (Collier et al.,
2005).

In other words, whenever, an animal is in NEB,
additional metabolizable energy (ME) would increase
the milk production, while under positive energy
balance, providing additional ME will improve
efficiency without increasing of milk yield. These
findings suggest that milk synthesis is the single most
factors deciding the energy balance of individual cow
(Baumgard et al., 2007). Thus, the poor transition
from pregnant to lactation stage often results in the
loss of 10-20 pounds (4.54-9.07 kg) of peak milk
yield, which could equal to 2000-4000 pounds
(907.18-1814.37 kg) of untapped milk yield (Wallace
et al., 1996).

3.2. Effects on Reproductive Performance

A high negative energy balance in the transition
period decreases luteinizing hormone (LH) pulse
frequency, growth rate and diameter of the dominant
follicle, IGF-I, glucose and insulin concentrations and
increases growth hormone (GH) and certain blood
metabolites. The decreased insulin and IGF-I
concentrations in high yielding dairy cows can not
sufficiently stimulate follicular growth. If there are
decreased insulin and glucose concentrations,
structures and messengers of the central nervous
system signal metabolic stress to the hypothalamus.
The result is reduced synthesis and secretion of
gonadotropin  releasing hormone (GnRH), and
subsequently the synthesis and secretion of follicle
stimulating hormone (FSH) and LH (Opsomer ef al.,
2000).

A follicle developed under such conditions is
more likely to become non-ovulatory and hence delay
cyclicity than a follicle developed during normal
conditions, indicating that cows simply postpone their
reproductive functions up to the energy balance
compromise survival of the embryo or fetus (Wathes
et al., 2007b). These effects result in greater loss of
BCS and a higher percent of anestrus cows in the herd
(Kadokawa and Martin, 2006). Furthermore, NEB is
related to reduce serum progesterone concentrations
during the breeding period which results lower
pregnancy rates (Butler, 2012).
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Figure 2: Relationships between energy deficiency and ovarian functions (Remppis et al., 2011).

3.3. Effects on Immune Function

Immune responses require resources such as
energy, nutrients and time (Adelman and Martin,
2013). In late gestation cows, adaptive immune
responses are dampened and metabolic processes are
stressed to preserve the pregnancy and milk
production. Negative energy balance negatively
impacts the immune system through several pathways;
impaired leukocyte response to chemical factors
released by microorganisms, a decrease in specific
cytokines including interferon and tumor necrosis
factor-a, and depressed lymphocyte production
(Amber, 2014).

Recent studies show that inflammatory immune
genes are up-regulated in cows suffering severe NEB
(Wathes et al., 2009), whereas genes involved in the
acquired immune responses are down-regulated in
NEB cows (Moyes et al, 2010). Furthermore,
Leukocytes from naturally occurring cows with NEB
have lower chemotactic differentials than those from
without NEB cows, and chemotactic capacity is
impaired when leukocytes migrate in an environment
with ketone bodies (Holtenius et al., 2004). Elevated
plasma NEFA mimic intense lipomobilization and
alter the ability of lymphocytes to proliferate or
secrete immunoglobulin M and interferon-y in
response to polyclonal stimulation (Lacetera et al.,
2004) as well as the viability and oxidative burst of
polymorphonuclear cells (Scalia et al., 2006).

Moreover, [-oxidation of body fat reserves
terminates with the production of B-hydroxybutyrate,
and other ketone bodies as end products which have
negative effect on immune function of animals, thus
enhancing the susceptibility of animals to infections in
and around parturition such as mastitis and metritis
(Ingvartsen and Moyes, 2013; Sordillo and Mavangira,
2014).

3.4. Other Metabolic and Immune Related Effects

The negative energy balance stimulates cows to
mobilize body fat in the form of NEFA and
subsequent accumulation of BHBA in the blood. After
parturition, extreme negative energy balance and high
level of NEFA and BHBA in the blood predisposes the
cow to the occurrence of several periparturient
diseases and health problems that can impact on milk
production and profitability of the cow during the
entire lactation (Mulligan and Doherty, 2008).

The incidence of metabolic disorders (such as
milk fever, displacement of abomasum, fatty liver
syndrome, and ketosis), mammary gland infections
(mastitis and udder edema), and reproductive disorders
(such as dystocia, retained placenta, and uterine
infections) have been reported from 7.8 to 16.8, 2.8 to
12.6, and 6.7 to 19.2%, respectively, in high-
producing herds (Correa et al., 1990; Jordan and
Fourdraine, 1993).
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Figure 3: Negative energy balance and related health disorders (Ashwani et al., 2017).

4. Management Options

Dairy cattle health management is evolving from
a focus on treatment to prevention (LeBlanc et al.,
2006). During cow management in transition period
we should consider dry matter intake (Grummer,
1995), dry period length (Sorensen and Enevoldsen,
1991), feeding behavior, hormonal and metabolic
changes, rumen mucosa and immune system of the
dairy cow (Bell, 1995).

4.1. Feeding Management

4.1.1. Dietary energy and protein intake

The primary goal of nutritional management
strategies during the transition period should be to
support the various physiological changes, including
those for glucose metabolism. The optimum DMI
during prepartum and postpartum should be 1.7% and
2-3% of body weight, respectively. The balance
between  structural carbohydrates (fiber) and
nonstructural carbohydrates (grains or concentrate by-
product feeds) in diets fed before and after calving is
probably the most important dietary factor for
maximizing feed intake. Adequate fiber of sufficient
particle size is needed to maintain rumen function,
prevent acidosis and displaced abomasums, and
achieve high DMI (Lean et al., 2013).

Sufficient non fiber carbohydrates (sugars and
starch provided by grain) must be present to provide
adequate energy in the form of propionic acid for
glucose synthesis and to suppress synthesis of ketone

bodies. Diets higher in non-fiber carbohydrates
content than traditional dry cow diets must be fed prior
to calving to promote development of ruminal papillae
for adequate absorption of volatile fatty acids
produced during ruminal fermentation. There are also
likely to be benefits associated with the prepartum
adaptation of the rumen microflora to postpartum diets
high in concentrates (Rabelo ef al., 2003).

The Dairy NRC committee (2001) suggest that
approximately 1.25 Mcal/kg of net energy for lactation
(NEL) has to be fed from dry off until approximately
21 d before calving, and that a diet containing 1.54 to
1.62 Mcal/kg of NEL has to be fed during the last 3
week preceding parturition. The NRC guidelines
(NRC, 1989) specify a crude protein content of 12%
for dry cows and increase to 14% protein during the
transition. For fresh cows the NRC (1989)
recommends that dietary protein should be 19%,
compared with 18% for the period of peak milk
production.

The primary rationale for feeding a lower energy
diet during the early dry period is to minimize body
condition score gain during the dry period.
Furthermore, recent data support managing cows to
achieve a body condition score of approximately 3.0 at
dry off rather than the traditional 3.5 to 3.75 BSC
(Contreras et al., 2002).

4.1.2. Fats
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Linoleic and linolenic fatty acids are classified as
essential fatty acids and must be supplied in the diet,
because the double bonds between the D-9-carbon and
the terminal methyl group of the fatty acids cannot be
produced by cattle. Roles for fatty acids include
precursors for reproductive hormones
(prostaglandins), in membrane structures as
phospholipids, and in immune function (Jones et al.,
2008). Feeding conjugated linoleic acids (CLA) in a
rumen protected form to transition dairy cows reduces
negative energy balance, NEFA and BHBA levels in
blood. CLA supplementation also increases DMI and
some of the negative acute phase proteins such as
albumin and cholesterol (Trevisi and Bertoni, 2008;
Esposito et al., 2013).

On a molecular level, these fatty acids also
decrease the production of classical inflammatory
cytokines, TNF and IL6. They also decrease the
expression of adhesion molecules involved in
inflammatory interactions between leukocytes and
endothelial cells (Calder, 2006).

The optimal requirement for 15% to 25% of
energy being supplied as lipogenic precursors (or
about 8% long-chain fatty acids in the diet) for
efficient milk production is required (DeVeth et al,
2009).

4.1.3. Minerals

Hypocalcemia can be prevented through
manipulation of dietary cation-anion difference that
has important implication for transition success.
Hypocalcemic cows have decreased motility in the
digestive tract, which decreases DMI that finally
results negative energy balance (Goof and Horst,
1997). Controlling cation-anion difference of the
transition diet should not only decrease incidence of
milk fever, but lead to decreased incidence of other
metabolic disorders (Horst ef al., 1997).

Other trace elements such as copper, zinc, and
selenium play important roles in immune function and
regulation of metabolism, and deficiencies may
decrease DMI. Nutritionists should insure that all trace
nutrients are provided in adequate amounts and in
highly bioavailable forms in the diets for transition
and fresh cows (Beede, 1992).

4.1.4. Vitamins

Vitamin E has been proven to be beneficial in
enhancing the ability of cows to protect from
infections such as mastitis and to help prevent retained
placenta. Supplementation of close-up and fresh cow
rations with at least 1000 IU of vitamin E daily is
recommended. Current NRC recommendations for
vitamin A also are too low, and supplementation with
100,000 IU of vitamin A daily is recommended (Weiss
et al., 1990).

4.1.5. Feed additives

Moreover, feed additives such as propionate
production promoters; propionate enhancers like
fumarate and malate; antioxidants; ketosis controlling
agents; methyl donors like Methionine and Choline;
monensin; rumen inert fats; rumen bypass protein;
direct fed microbials; niacin; folic acid and vitamin
B12; Pantothenic acid and riboflavin are very much
effective in managing the transition stress in dairy
animals (Ravi et al., 2016).

4.2. Cow Comfort and Housing Management

Cow comfort probably is more important to
transition success than many nutritionists would care
to admit. Stress results in increased breakdown of
body fat, with resultant increases in liver fat and
suppression of the immune system. Cows that are
protected from extreme environmental stresses and
that have comfortable, spacious surroundings and
housing will have greater DMI (Nordlund, 2009).
Measures to minimize effects of heat stress, such as
shade, fans, and cooling systems, likely will pay large
benefits for transition cows (Cook and Nordlund,
2004). Transition cows exposed to heat stress shows a
number of significant alterations in blood metabolite
parameters indicative of lowered DMI, metabolic
acidosis and negative energy balance (Van Saun and
Davidek, 2008).

Attention also should be given to comfortable
design of pens or stalls, provision of adequate dry
bedding, and good footing (Cook and Nordlund,
2004). Traditional free stall design has 122cm wide
stalls, which balances well with barn structural design.
However, transition cows are typically wider and
would benefit from wider stalls (127 cm
recommended). Additionally, stalls should be designed
to facilitate normal cow lying, resting and raising
behaviors (Nordlund, 2009). Stall surface cushion is
recommended to be deep sand as this provides the best
footing anchor for the cow when attempting to stand.
For housing bedded pack barns or pasture housing
systems, close-up, calving and immediately fresh cows
should be provided 11meter square of lying space per
cow, not including feeding or walking alleys (Cook et
al., 2004).

Handling fresh cows separately or as a separate
group minimizes competition between fresh cows and
more aggressive herd mates (Nordlund, 2009). These
cow groups seem more sensitive to behavioral
competition and intimidation that results in altered
feeding behaviors (Huzzey et al., 2005; Proudfoot et
al., 2009). Bunk space is most critical in farms where
feed availability is limited or where overcrowding
occurs. At least 76 cm of bunk space is recommended
per cow in these groups (Cook and Nordlund, 2004).

Animals should also be given a sufficient time to
rest and regenerate mammary tissue, which can be
attained by providing a dry period of 45 to 60 days
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duration. In case of high yielders, incomplete milking
or alternate day milking for 1-2 weeks followed by
complete cessation is an effective method to dry off
the animals. The method of complete cessation of
milking is a common practice in the low producing
cows (<6 kg) (Rastani and Grummer, 2005).

Furthermore we can apply dry cow therapy
which is the treatment of cows at the end of lactation
with a long acting antibiotic preparation with or
without a teat sealant. This is to treat for any intra-
mammary infections contracted during lactation and
provides protection against new infections during the
dry period. It is practiced via two different techniques
i.e. use of intra mammary and systemic administration
of antibiotics prior to calving (Ahmad et al., 2015).

5. Conclusion and Recommendations

Generally, the way cows get through the
transition period directly and indirectly influences
production, fertility and survival in subsequent
lactation. As a consequence of the high energy
requirements involved in producing milk, many cows
suffer from negative energy balance after calving at
different times and for varying durations (up to 60
days). Negative energy balance is an important
characteristic of transition cows, and it is a normal
adaptive mechanism in high yielding dairy animals.
Loss of profits caused by negative energy balance
stems from three main elements: reduction in milk
production, poor fertility performance and increased
involuntary culling of cows. Good management during
the transition period is essential for maximizing dairy
profitability. Different available information suggests
that feeding higher energy diets promotes higher
energy intake and milk yield along with better
metabolic status during the postpartum period. Apart
from the nutritional aspects, housing is also very
important for effective management of transition cows
especially to reduce the incidence of the probable
complications arising out of metabolic disturbances.
At present, several association studies between energy
balance during transition period and subsequent
postpartum performance are available; however,
further studies are required for effective postpartum
management.

Based on the above concluding remarks the
following recommendations are forwarded:

» Care should be taken to provide the best
management possible for close-up and fresh cows to
avoid depressions in intake and to reduce disease
incidence and reproductive problems.

» Daily monitoring and evaluating of detailed
records during the high risk period (to about 60 DIM)
is required to efficiently treat and reduce damages.

» Future research should be done on the status
and effect of negative energy balance in Ethiopian
dairy production.

» Further research should also be done to
improve transition cow health and reproductive
performance without compromising milk production.
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