
T THE American Dairy Sci-
ence Association (ADSA) 
conference in Minneapo-
lis in 2006, a speaker pre-

sented some unique findings from 
their human milk studies. Using 
analytical equipment that could 
detect a wide range of components, 
they were both surprised and con-
fused to find very minute quantities 
of complex carbohydrates called oligo-
saccharides. These carbohydrates are 
not digestible by human infants, puz-
zling the researchers as to why these 
carbohydrates were in human milk. 

Later, they figured it out. 
These carbohydrates were not for 

infants but rather for the microbes 
that became resident in the infant’s 
gut. In return, these microbes help 
minimize gut disturbances and infec-
tions, too — and not just in the gut.

Beyond colostrum
Later studies at several univer-

sities estimated that there may be 
10,000 microbial species on and in 
the human body, which could weigh 
2 to 3 pounds total. Other stud-
ies found that humans have differ-
ent populations of microbes in their 
gut, and that the number and spe-
cies may be unique to each indi-
vidual. Studies further found that 
these microbial populations may 
impact metabolism such that they 
even could affect weight gain or loss 
while people were on similar diets. 

Fast-forward a few years, and sci-
entists at the Universities of Alberta 
and Guelph have been doing similar 
studies over the last five years. Colos-
trum and transition milk (from the 
first three days after calving) have 
an amazing array of components 
besides protein, fat, lactose, and min-
erals. (To learn more, read “Answer-

ing questions about colostrum” in 
the September 25, 2019, issue on 
page 559.) Many of the hormones and 
metabolites are anabolic — they fos-
ter growth and protein deposition. 
Lactoferrin is also antibacterial.

 More recent studies at Michigan 
State University have shown benefi-
cial effects on growth from feeding 
transition milk. At one time, it was 
recommended and standard practice 
to feed transition milk, too, after 
first feeding colostrum. 

The graph shows how major compo-
nents in colostrum change, especially 
over the first 24 hours postcalving. 
The graph does not show how the 
many other factors, such as what 
has been found in human milk, 
likely also diminish. But the Michi-
gan State studies showed that there 
also must be enough of those factors 
in transition milk to have beneficial 
effects. This indicates it is time for 
dairy producers to consider reinsti-
tuting feeding calves transition milk.

At the 2017 ADSA annual program, 
findings suggested that feeding dairy 
calves colostrum immediately after 
birth can elevate the passive trans-
fer of immunoglobulins (IgG) and the 
colonization of beneficial bacteria in 
the colon, both of which are hypoth-
esized to assist in protecting the calf 
from enteric infections during the 
preweaning period. Findings from 
another study indicated that the colo-
nizing microbiome is an essential fac-
tor regulating the rapid development 
of the mucosal immune system dur-
ing the first week of life.

At the 2022 ADSA program, a 
symposium presentation by a Uni-
versity of Alberta scientist indicated 
the critical roles of gut microbi-
ome in influencing performance 
and health of preweaned calves. 

Microbes colonize the calf gut soon 
after birth and establish a stable 
and balanced gut microbiota during 
early life, which can have a lifelong 
impact on their performance. 

The scientist further stated that the 
establishment of the calf gut microbi-
ome is a complex process that can be 
influenced by both host and microbes, 
together with environmental factors 
such as diet, management, and farm. 
The microbiota can have direct and 
indirect impact on the gut function, 
including development and metabo-
lism, nutrition absorption, barrier 
and immune function, endocrine, and 
neuron transmitter secretions. 

She commented further that, espe-
cially in preweaned calves, this 
knowledge is still in its infancy, 
but more and more evidence has 
revealed that gut microbiota in 
preweaned calves can be affected 
by early life nutrition, rearing envi-
ronment, and their health status 
and the treatments. Finally, she 
stated that the metabolic functions 

of this gut microbiome and how it 
influences the energy metabolism, 
growth and development, as well as 
metabolic and physiologic changes of 
calves, are in its infancy.

Moving forward
So, what does all this mean? 
Feeding up to 4 quarts of high-qual-

ity uncontaminated colostrum within 
four hours of birth is the minimum 
first step for newborn calves. We need 
to now figure out how to best feed 
the first three days of cow transition 
milk to calves, too. Together, these 
two nutrition sources have multiple 
components, which foster the calf’s 
gut development, establishment of 
the best gut microbial populations, 
and provide the calf with the best and 
most efficient growth and subsequent 
lactation performance. 

Should we be feeding transition milk?
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