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 The placentation of cattle prevents the transfer of immunoglobulins from the cow 

to the calf in utero1,2. Therefore, providing enough clean, high-quality colostrum in a timely 

manner after birth is very important to facilitate the passive transfer of immunoglobulins 

to enhance the immunity of newborn calves. Colostrum is the first milk that is produced 

by cows and provides quality nutrients and immunoglobulins in a highly concentrated 

format to help develop the immunity of newborn calves. 

The inability of a calf to absorb an 

adequate amount and quality of 

immunoglobulins for passive 

immunity is known as failure of 

passive transfer of immunity 

(FPT). A study in 2007 

demonstrated that the U.S. had as 

many as 19% of dairy calves have 

FPT3. The FPT negatively effects 

not only the performance of calves 

pre- and post-weaning, but also 

lactating cow performance. The 

negative effects of inappropriate 

colostrum management practices 

that could result in FPT are listed 

in Table 1.  

This article will discuss the importance of adequate amounts of high-quality, clean 

colostrum and timing of feeding to maximize absorption of immunoglobulins by a newborn 

calf to help reduce the risk of FPT. 

Table 1: The effects of inappropriate colostrum 

management on calf performance 2,4-6. 

Stages Effects 

Pre-Weaning 
- Increased morbidity 

- Increased mortality 

Post-Weaning 

- Decreased average daily gain 

- Increased mortality 

- Increased veterinary costs 

Future 

Performance 

- Decreased 1st and 2nd 

lactation milk production 

- Increased risk of culling 

during 1st lactation 



Cleanliness and Quality of Colostrum 

 Quality colostrum begins with the cow and hygiene practices when harvesting the 

colostrum. Good hygiene practices help reduce the bacteria load in the colostrum. High 

concentrations of bacteria in colostrum reduce the absorption of immunoglobulins as they 

block the uptake of 

immunoglobulins by enterocytes, 

the cells that line the gut5. Fresh 

cow milking protocols should 

emphasize cleanliness and 

examination to determine 

colostrum quality before 

measuring immunoglobulin 

concentrations. In addition, the 

surface of all equipment and items 

that could come into contact with 

the colostrum or a calf’s mouth 

should be appropriately sanitized. 

To evaluate surface cleanliness, 

consider using a luminometer, a 

handheld machine that can 

measure ATP, an energy-carrying 

compound present in living 

organisms including bacteria. The 

higher the presence of bacteria on a 

surface, the more ATP is present and the more light that is emitted by a sample and detected 

by the luminometer as relative light units (RLU). Recommendations for cut off points to 

determine if a surface is clean or dirty are based on RLU, vary depending on the kit used, 

and can be found elsewhere7.    

After collecting the colostrum, its quality can be assessed using a colostrometer or 

refractometer, which measure the density and solutes of colostrum, respectively. This is 

used to estimate immunoglobulin G (IgG) concentrations, which are used as a reference of 

colostrum quality as they comprise approximately 85-90% of all immunoglobulins in 

colostrum8. Colostrum should have >50 g/L of IgG to provide adequate concentrations for 

maximum passive transfer5. This will allow serum IgG’s to reach an adequate 

concentration (> 10 g/L) to stimulate the calf’s immunity. Figure 1 shows that FPT results 

in serum IgG concentrations lower than 10 g/L 24 to 48 hours after birth, which 

significantly reduces the survival of calves after calving (day 0)2,3.  

 

Quantity and Timing of Colostrum Feeding 

A calf is born with what is known as “open gut,” which refers to the ability of 

enterocytes to absorb large compounds such as immunoglobulins5. Research has 

demonstrated that at least 10% of the body weight should be fed within the first two hours 

after birth to maximize the absorption of immunoglobulins5. This is because, over time, the 

calf’s gut lining begins to close and is completely closed roughly 24 hours after birth, at 

Figure 1: The effect of failed transfer of passive 

immunity on the survival of calves based on 

serum IgG concentrations after birth (day 0).  

Adapted from Godden, 2008. 



which time immunoglobulins can no longer be absorbed5. Table 2 summarizes best 

colostrum management practices.  

For best colostrum management practices remember: Q-Q-Q-C-C 
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Quality 
>50 mg/mL if using a colostrometer 
≥22% Brix if using a refractometer 

Quantity 
Feed 10-12% of body weight on their first feeding 

(may range from 3 to 6 quarts)  

Quickness First feeding <2 hours after birth 

Cleanliness 
<1003 cfu/ml total bacteria count 

<103 cfu/ml total coliforms 
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Control 

>90% of calves with total serum protein >5.1 g/dL 
>80% of calves with total serum protein >5.5 g/dL 
>40% of calves with total serum protein >6.2 g/dL 

Conclusion 

 Colostrum management is essential to promote the immunity of calves and plays a 

huge role in performance inefficiencies that can be observed in calves and lactating 

animals. Harvesting colostrum using proper hygiene techniques and feeding enough high-

quality colostrum in a timely manner can help reduce the risk of immunoglobulin passive 

transfer failure.  
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