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OPTIMIZING METABOLIC HEALTH AND NUTRITION IN THE 
TRANSITION COW 

 
 
 
 

 
 
Abstract 

The transition period—encompassing the final three weeks before calving and the first three 
weeks after parturition—is universally recognized as the most metabolically and immunologically 
demanding phase of a dairy cow’s lactation cycle. Driven by a sharp surge in nutrient requirements 
for milk synthesis and an accompanying depression in dry matter intake, cows undergo an obligate 
state of negative energy balance (NEB). Drawing from recent findings in ruminant science, this 
article highlights a paradigm shift in transition cow management: moving away from intensive 
prepartum energy loading ("steaming up") toward a structured, fundamentals-first approach. Key 
management strategies include securing an optimal body condition score (BCS) at calving, 
implementing moderate prepartum energy restriction (80% to 100% of calculated requirements), 
and providing targeted mineral supplementation, particularly for magnesium and calcium. 
Emphasizing practical field execution over complex precision protocols ensures reduced metabolic 
disease, improved milk production, and enhanced herd longevity. 
 
Introduction 

The transition from late gestation to 
early lactation represents a high-stress 
bottleneck in dairy production. Within 24 hours 
of parturition, the nutrient demands required to 
initiate milk synthesis multiply dramatically—
reaching roughly 2.5 to 3 times the requirements 
of late pregnancy. Simultaneously, dry matter 
intake (DMI) typically drops by 30% to 50% 
right before calving.  

This temporal mismatch creates an 
inevitable period of negative energy balance 
(NEB). If managed poorly, this metabolic strain 
triggers secondary disorders such as clinical and 
subclinical ketosis, hypocalcemia (milk fever), 
and fatty liver, contributing substantially to 
premature culling and economic loss.  

For decades, standard extension advice 
recommended "steaming up" cows by feeding 
high levels of concentrates prior to calving to 
prime them for lactation. However, 
contemporary research—including recent 
reviews by Crookenden and Heiser (2026)—has 
overturned this paradigm. Evidence 
demonstrates that moderate prepartum energy 
restriction (feeding 80% to 100% of energy  

 
requirements) actually "trains" the liver, 
improves metabolic health, and enhances 
immune competence compared to ad libitum or 
overfed regimes. This article explores how 
farmers and nutritionists can optimize metabolic 
health through practical, evidence-based 
management levers. 
 
Physiological Realities of the Transition 
Phase 

To manage transition cows effectively, 
producers must understand the coordinated 
homeorhetic adaptations that occur across 
multiple tissues weeks before and after calving: 
 Hepatic and Lipid Adaptations: 

Gluconeogenic enzyme expression increases 
before and after calving to supply the 
massive glucose demand required for lactose 
synthesis. Simultaneously, nonesterified 
fatty acids (NEFA) mobilized from adipose 
tissue surge into the bloodstream, requiring 
efficient liver oxidation pathways.  

 Immunological Shifts: Rather than a simple 
state of uniform immune "suppression," 
research indicates a coordinated shift from a 
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proinflammatory state prepartum to an anti-
inflammatory profile immediately 
postpartum. Proper nutrition can 
significantly support the gene expression 
pathways responsible for neutrophil 
competence and oxidative stress responses.  

 
Core Pillars of Transition Nutrition 
A. Body Condition Score (BCS) as the Master 
Predictor 

Achieving and maintaining target body 
condition scores is recognized as the single most 
robust predictor of transition success.  

 The Targets: Mature cows should calve 
at a BCS of ~3.0 (on a 5-point scale, or 
5.0 on a 10-point scale), while first-
lactation heifers should target ~3.25 (5.5 
on a 10-point scale).  

 The Risks of Extremes: Cows calving at 
excessively high BCS (>3.25 / >5.5) 
experience severe lipolysis, heavy 
hepatic lipid accumulation, and a sharply 
elevated risk of ketosis. Conversely, 
underconditioned cows (<2.75 / <4.5) 
suffer from prolonged NEB, depressed 
milk yields, and impaired immunity.  

 Management Timing: Management of 
BCS must be planned months in 
advance—typically during late lactation 
or the far-off dry period—rather than 
attempted right before calving.  

B. Controlled Prepartum Energy Intake 
Abandoning the old practice of heavy grain pre-
calving has transformed transition diets.  

 Restricting energy intake to 80% to 
100% of calculated requirements during 
the final 3 to 4 weeks prepartum prevents 
exaggerated fat mobilization and 
reduces postpartum blood beta-
hydroxybutyrate (BHB) concentrations.  

 This controlled intake encourages 
hepatic gluconeogenic enzyme 
adaptation, effectively preparing the 
liver to process NEFA safely once 
milking begins.  

C. Targeted Mineral Management 
(Magnesium and Calcium) 
Mineral imbalances remain a primary gateway 
to metabolic collapse around parturition.  

 Magnesium: Daily magnesium 
supplementation pre- and post-calving is 
vital to support smooth muscle function 
and prevent grass staggers or secondary 
deficiencies caused by high soil and 
pasture potassium levels.  

 Calcium: Subclinical hypocalcemia is 
widespread around calving. Strategic 
calcium support during the colostrum 
period helps bridge the physiological 
gap when calcium demand for milk 
synthesis peaks abruptly. Rather than 
blanket-treating arbitrary laboratory cut-
points, clinical intervention should focus 
on practical dietary support and targeted 
therapy for animals showing clear signs 
of weakness.  

 
Emerging Horizons: Immunometabolism 
and Precision Tools 

Modern science increasingly views the 
transition period through the lens of 
immunometabolism—acknowledging that 
metabolic stress directly dictates immune cell 
function.  

 Inflammatory Regulation: Nutrients like 
omega-3 polyunsaturated fatty acids and 
antioxidant micronutrients (Vitamin E, 
selenium, zinc, copper) assist in 
downregulating harmful systemic 
inflammation and promoting tissue 
repair.  

 Precision Monitoring: Wearable sensors 
tracking rumination time, feeding 
behavior, and 3-dimensional camera 
systems monitoring real-time body 
condition changes offer exciting 
pathways to flag at-risk cows days 
before clinical disease manifests. 
However, these technologies must be 
seamlessly integrated with practical 
farm labor realities and simple 
operational protocols 

 
Conclusion 

Optimizing transition cow performance 
does not require complex, high-input precision 
interventions. Instead, sustainable success relies 
on a fundamentals-first hierarchy centered 
around securing target body condition scores 
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well before calving, practicing controlled 
prepartum energy feeding at 80% to 100% of 
requirements, and maintaining consistent, 
targeted magnesium and calcium 
supplementation. By aligning day-to-day farm 

management with these core physiological 
realities, producers can drastically lower 
metabolic disease incidence, protect animal 
welfare, and secure long-term dairy profitability. 
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