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INTRODUCTION

Colostrum feeding and management are essential to raising healthy calves on any dairy operation. Colostrum, or the first
secretion from the mammary gland, provides essential nutrients and passive immunity to calves through immunoglobulins.
Colostrum is critical for calves to resist infections in the first few weeks of life. Colostrum also contains important
nutrients, such as energy, protein, fat, vitamins, minerals, and provides heat when fed at body temperature.
Implementing management practices such as feeding methods, measuring colostrum quality, colostrum storage, and heattreating colostrum can all impact the health of calves. This information brief provides information on colostrum feeding and
management on U.S. dairy operations from 1991 to 2014, provides current recommendations for colostrum feeding and
management, and highlights improvements made by the dairy industry.

NAHMS DAIRY 2014 STUDY
U.S. Department of Agriculture’s National Animal Health Monitoring System (NAHMS) conducted the Dairy 2014 study,
which collected data on dairy health and management practices from 17 of the Nation’s major dairy States (figure 1). These
States represented 80.5 percent of U.S. dairy operations and 81.3 percent of U.S. dairy cows in 2014.
Dairy 2014 is the fifth national study of the U.S. dairy industry conducted by NAHMS. Previous studies include the 1991
National Dairy Heifer Evaluation Project (NDHEP), Dairy 1996, Dairy 2002, and Dairy 2007. Consistent with the previous
studies, Dairy 2014 surveyed dairy producers about their colostrum feeding and management practices.

Figure 1. States/regions that participated in the NAHMS Dairy 2014 study

West region: California, Colorado, Idaho, Texas, Washington
East region: Indiana, Iowa, Kentucky, Michigan, Minnesota, Missouri,
New York, Ohio, Pennsylvania, Vermont, Virginia, Wisconsin
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IMPORTANCE OF COLOSTRUM
Maternal immunoglobulins are essential for protecting all young animals from disease. Most mammals receive
immunoglobulins in utero across the placenta; however, calves are born with no immunoglobulins. Colostrum provides
essential nutrients and passive immunity to calves through immunoglobulins, primarily immunoglobulin G (IgG).
Colostrum is critical for calves to resist infections in the first few weeks of life. Colostrum also contains important
nutrients, such as energy, protein, fat, vitamins, minerals, and supplemental heat.
The four most important factors related to colostrum management are colostrum quality, quantity, timing of feeding, and
cleanliness.1 Failure of passive immunity has been shown to increase calf morbidity and mortality and decrease calf
growth.2,3 Failure of passive immunity can also decrease productivity, including decreased first and second lactation milk
production and increased culling rate during the first lactation.4,5

SEPARATING CALVES FROM DAMS
Separating a calf from its dam is important for the welfare of both animals. Separation helps prevent the transmission of
disease, ensures adequate consumption of colostrum, and prevents potential injury and death. For example, separation
could prevent a calf from ingesting feces, bedding, or other materials in the environment contaminated by a cow infected
with Mycobacterium avium subspecies paratuberculosis, the causative agent of Johne’s disease.
In 2014, 10.6 percent of operations - accounting for 26.0 percent of calves - separated calves from their dam in less than 1
hour. Allowing a calf to suckle colostrum directly from its dam presents challenges, such as being unable to ensure the calf
receives an appropriate amount of colostrum. It is also impossible to estimate the quantity of antibodies ingested by the
calf. The majority of operations in all study years removed calves less than 12 hours following birth (figure 2).

Figure 2. Percentage of operations by time following birth that calves
were normally separated from their dams
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COLOSTRUM FEEDING
Protective immunoglobulins (such as IgG) in colostrum are absorbed across the gut into the bloodstream, resulting in
transfer of passive immunity. Colostrum must be fed soon after birth as the lining of the gut begins to close by 24 hours of
age, and immunoglobulins can no longer be absorbed.6 In 2014, heifer calves were given their first feeding of colostrum on
average 3.6 hours following birth compared with 3.3 hours in 2007.
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Hand-feeding colostrum ensures that the calf receives an adequate amount of colostrum to provide immunity. 7 In 2014, 53.2
percent of operations – accounting for 81.6 percent of heifer calves – administered colostrum via hand feeding only; 40.5
percent of operations – accounting for 15.7 percent of calves –allowed calves to nurse the cow and hand-fed colostrum; the
remaining 6.3 percent of operations – accounting for 2.7 percent of calves – allowed calves to nurse the cow only (figure 3).

Figure 3. Percentage of operations by method normally used for calves’
first feeding of colostrum
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Current recommendations are to feed 4 quarts of colostrum within the first 4 hours of life to ensure adequate transfer of
passive immunity.8 For operations that normally hand-fed colostrum, the percentage of operations that fed 4 or more quarts
of colostrum within the first 24 hours increased in 2014 compared to previous studies (figure 4).

Figure 4. For operations that normally hand-fed colostrum, percentage of
operations by amount of colostrum normally fed during the first 24 hours
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COLOSTRUM CLEANLINESS AND QUALITY
In addition to providing calves with important immunoglobulins, colostrum can also be a route of disease transmission from
cow to calf. High quality colostrum contains adequate concentrations of immunoglobulins and is free of pathogens.
Contamination of colostrum by pathogens can be reduced by hygienic collection, pasteurization, storage, and handling of
colostrum harvested from healthy cows.9
Immunoglobulin concentration can be affected by numerous factors, including parity and breed of the dam, the length of the
dry period, farm vaccination program, disease history, and month of calving.10 Colostrum quality can be estimated on farm
with several different methods, including a colostrometer (measurement of specific gravity) and a Brix refractometer
(measurement of sucrose). The percent of operations that estimated colostrum quality has steadily increased, with 53.3
percent of operations that hand-fed colostrum estimating colostrum quality in 2014, compared to 5.8 percent in 2002 and
13.0 percent in 2007. The most commonly used method in 2014 was visual appearance (45.1% of operations) (figure 5).

Figure 5. For operations that estimated immunoglobulin levels in colostrum or
evaluated its quality, percentage of operations by primary method used for
measuring immunoglobulins, 2014
Colostrometer

11.4%
45.1%
4.1%
12.7%
0.2%

Visual appearance
Brix refractometer

Volume of first milk colostrum
Other

COLOSTRUM STORAGE
Sanitary collection and storage of colostrum minimize bacterial contamination.9 Storing colostrum is an important step to
ensuring that all calves receive an adequate amount of colostrum soon after birth. The method used to store colostrum can
impact the quality of the colostrum by either allowing bacterial growth to occur or by decreasing its storage life. More
producers stored colostrum in 2014 compared to 2002 and 2007 (figure 7). The most common method of storing colostrum
was freezing in all three years.

Figure 7. For operations that hand-fed colostrum, percentage of operations
by primary method of storing colostrum
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COLOSTRUM PASTEURIZATION
Pasteurizing colostrum, also known as heat treatment, helps reduce the overall pathogen load, as well as increase the
absorption of IgG.12 Two methods can be used for pasteurization: high temperature short time (HTST) and batch
pasteurization. HTST pasteurization reduces the immunoglobulin levels by 25 to 30 percent, and increases viscosity;
therefore, it is not recommended for use with colostrum. Using a batch pasteurization unit to heat the colostrum to 60
degrees Celsius for 60 to 120 minutes reduces bacterial pathogens and preserves the immunoglobulin concentrations in the
colostrum.
In 2014, 5.5 percent of operations that handfed colostrum – representing 20.1 percent of calves – fed pasteurized colostrum.
The percent of operations that fed pasteurized colostrum has increased over the years, with 0.6 percent of operations in
2002 and 0.8 percent in 2007. In 2014, a higher percentage of large operations (24.1 percent) pasteurized colostrum
compared with medium and small operations (6.6 and 1.5 percent, respectively).

MONITORING PASSIVE IMMUNITY
Monitoring the success of a colostrum management program can be done by testing serum total protein in calves 1-7 days
of age. Serum total protein can be measured on the farm using a refractometer. Less than 10 percent of all operations (6.2
percent) routinely monitored serum total protein to evaluate the colostrum management program in 2014 (figure 6). In
2014, a higher percentage of large operations (38.3 percent) routinely evaluated passive transfer compared with medium
and small operations (6.8 and 1.0 percent, respectively).

Figure 6. Percentage of operations that routinely evaluated passive immunity
in 2007 and 2014 by herd size (number of cows)
2007

2014
38.3

14.5
6.2

6.8
1.1

2.4

1.0

Small (1-99)

2.1

Medium (100-499)

Large (500+)

All operations

Herd size (number of cows)

CONCLUSION
The most important factors for successful transfer of passive immunity include quality, quantity, timing, and cleanliness of
colostrum. To improve passive immunity in dairy calves, operations should seek to follow current recommendations.
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To see new and exciting publications regarding this study, please
visit www.aphis.usda.gov/nahms or scan the QR code. Materials
will be updated regularly as they become available.
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