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Popular Article  

Transition Cow Metabolism 

Introduction 

  The most significant period of the lactation cycle is usually the transitional period 

between late pregnancy and early lactation, also known as the periparturient period, which 

lasts from three weeks before to three weeks following parturition. This period is crucial 

for dairy cow’s health, productivity, and profitability. (Sharma et al.,2011). Reduced feed 

intake and increased energy and nutritional requirements for the production of colostrum 

and milk cause transition cows to undergo a negative energy balance (NEB) and 

micronutrient deficits. (Sordillo et al., 2009). Therefore, during the periparturient period 

dairy cattle are more vulnerable to a variety of metabolic and infectious diseases (Sordillo 

et al., 2007) like milk fever, ketosis, retained fetal membranes, metritis, and displaced 

abomasum. Immunosuppression increases the risk of developing mastitis (Mallard et al., 

1998). As a result, this relatively brief period is concentrated disproportionately on the 

occurrence of health issues, which undoubtedly makes it "interesting" for dairy farmers. 

 

Abstract 

To support lactation and prevent metabolic dysfunction, dairy cows go through significant 

metabolic adjustments of minerals, fatty acids, and glucose throughout the transition 

period. The management of transition cows has a significant impact on the subsequent 

lactation. The abrupt shift in dietary requirements that necessitates exquisite metabolic 

coordination to supply the mammary gland's demands for energy, glucose, amino acids, 

and calcium after calving is the distinguishing feature of the dairy cattle's transition 

period. In order to transfer glucose to the mammary gland for lactose synthesis, there is a 

parallel increase in hepatic gluconeogenesis and a decrease in the oxidation of glucose by 

peripheral tissues. A transition ration's primary objective is to expose and acclimate the 

cow's digestive tract to the increased energy and protein intake after calving. Preparing 

the cow’s system for balancing calcium to respond when the demand occurs is the second 

objective. The addition of salt, vitamins, a mineral mixture, and frequent exercise are 

essential components of the lactating cow's diet. 
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Homeostasis and homeorhesis are the two types of physiological regulation that are instrumental 

to metabolic coordination during the transition period: homeostasis is the maintenance of physiological 

equilibrium, and homeorhesis is the orchestrated change in metabolism necessary to support a 

physiological state (Bauman, 2000). The nutrient demands for pregnant animals are 75 per cent greater 

than non-pregnant animals of similar body weight. The growing need for nutrients is caused by the 

developing fetus, fetal membranes, gravid uterus, and mammary gland. (Sguizzato, 2020). Increased 

hepatic gluconeogenesis, reduced glucose utilization by the peripheral tissues, increased NEFA 

mobilization from adipose tissue, and increased peripheral tissue utilization of NEFA and β 

hydroxybutyrate are the metabolic adaptations in late pregnancy (Kuhla et al.,2016). The metabolic 

changes (homeostasis and homeorhesis) are mediated by endocrine regulation and must occur during 

late parturition and the onset of lactation (Bauman and Currie, 1980). 

During the transition period, there is a balance between the partitioning of nutrients for 

sustaining metabolic homeostasis and redirecting nutrients to meet the metabolic demands of 

lactogenesis in homeorhesis. Mobilization of energy reserves, endocrine changes that promote and 

sustain lactogenesis, and altered sensitivity to insulin are three features of homeorhesis. The major 

metabolic changes include the transfer of energy, glucose, amino acids, and calcium including increased 

blood flow to the mammary gland (Reynolds et al., 2003) with a concordant decrease in peripheral 

tissue utilization. In the mammary gland, there is an increased amount of nutrient usage and uptake to 

provide substrates for a large amount of milk synthesis (Invartsen and Andersen, 2000).  

Importance of transition period/ Preparturient Period: 

The success of the transition period effectively determines the profitability of the cow during 

that lactation. Nutritional or management limitations during this time may impede the ability of the cow 

to reach maximal milk production. The excessive blood NEFA and BHBA has been associated with the 

following peripartum complications:  

• Suppression of dry matter intake (DMI)  

• Immunosuppression  

• Increased peripartum complications and consequent infertility problems  

• Decreased milk production. 

 Cows with any health disorder around calving produced 7.2 kg less milk per day during the first 

20 days postpartum than healthy cows. Retention of fetal membranes and subsequent metritis produced 

8.2 kg less milk per day, and those with displaced abomasum and secondary ketosis produced 8.5 

kg/day less than cows with no health disorders (Drackley, 1999).  Therefore, in addition to the expense 
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of lost saleable milk and veterinary aid during the disease treatment, the development of periparturient 

diseases has long-lasting unfavourable effects on milk production during that lactation. 

Feeding Management during transition period/ Periparturient Period: 

• The energy and protein level of the ration should be controlled. If the non-fiber carbohydrates 

(NFC) of the far-off dry cow ration is 26 per cent and the NFC of the lactating ration is 40 per 

cent, the transition ration should generally be about 32-33per cent.  

• The protein level of the far-off ration is about 13-14 per cent, in milking ration is about 18 per 

cent and in close-up or transition ration is about 15-16 per cent.  

• The rate of legume should be 1 kg because of the negative effects on anion- cation balance.  

• The dry material intake of animals should be under control. Dry meadow grass, barley, and dry 

oat are suitable to consume for this period.  

• Fodder can freely be consumed by animals as roughage and concentrated feeds according to their 

needs.  

• 500 g of concentrate should be given two weeks before calving. The quantity should be increased 

daily by 300-400 g until the cow is consuming 500-1000g of concentrate for every 100 kg body 

weight. 

• Wheat by-products such as bran, shouldn’t be used.  

• The salt rate should be 35-40 gr/day and the Ca/P rate should be 2/1-1,4/1 in ration.  

• Supplementation of vitamin A, D, E, and minerals (preferably selenium), and trace minerals 

should be added to the animal ration.  

• Dietary calcium restriction during the transition period: The cow is fed forages and components 

that limit the calcium intake to less than 20 grams/day. The low intake of dietary calcium keeps 

the gut absorption system and the bone resorption system active and thus makes the cow able to 

respond to the sudden demand for calcium at calving. It can also reduce the occurrence of milk 

fever or other Ca related metabolic diseases after calving (NRC, 2001). 

• Calcium supplementation around calving:  Cows on their 3rd lactation or greater, seem to be at 

the greatest risk for developing hypocalcemia/milk fever. Milk fever could be prevented by oral 

calcium supplementation.  Calcium gels and drenches are available in the market. These calcium 

products also contain other minerals, vitamins, and energy for the freshening cow.  Ca salts such 

as calcium chloride are commonly given to the cow because of their high availability and rapid 

calcium absorption in the blood. 
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Feeding Management during Early Lactation Period 

• Managing the feeding program of early lactation cows is important in maintaining cows on high-

energy rations.  

• The goal of early lactation feeding is to maximize dry-matter intake as soon as possible after 

calving. During this period the cow is fed a well-balanced ration of good quality fodder and 

concentrate according to the milk yield and fat percentage of milk. 

• Buffer should be fed to prevent acidosis and to keep cows on feed. Sodium bicarbonate or an 

equivalent amount of buffer should be included at the rate of 1.5per cent of the grain mix. 

• Good quality roughage with high Neutral Detergent Fibre (NDF) and low Acid Detergent Fibre 

(ADF) contents, should be used in the ration.  

• Good quality protein sources should be used to satisfy the needs of the animals.  

• Feeds should also be controlled in terms of vitamins and minerals and ensured the needs of 

animals.  

• Dry material intake of animals should be kept under control.  

• Mineral requirements should be completed by commercial mineral mixtures as mineral blocks or 

mix which have been developed based on local conditions.  

• Changes in feed should be gradual, not sudden. 

Conclusion  

Transition cow management has a great effect on the subsequent lactation. Metabolic disorders 

are a key problem in the transition period of dairy cows. Metabolic disorders and postpartum diseases 

have complicated pathophysiology that involves numerous mechanisms that are either inside or outside 

of intermediate metabolism. They are multifactorial and often driven by several interconnected risk 

factors. By implementing better management techniques and strengthening nutritional strategies, the 

emphasis on dairy nutrition is crucial to reducing the metabolic challenges during the transition phase.  
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