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ENSURING that new-
born calves receive high-
quality colostrum shortly 
after birth is one of the 

most important decisions a dairy 
producer can make to influence the 
future productivity of their herd. 
The use of a Brix refractometer, 
a simple handheld optical device, 
allows farmers to estimate immu-
noglobulin (IgG) concentration in 
colostrum quickly and cost-effec-
tively. While inexpensive and easy 
to use, its long-term impact, partic-
ularly in the form of reduced disease 
incidence and boosted milk produc-
tion, makes it a highly valuable tool 
in raising profitable, high-perform-
ing replacement heifers.
 
Colostrum quality matters

Calves are born without circulat-
ing antibodies (agammaglobulin-
emic), meaning they lack antibodies 
at birth due to the structure of the 
bovine placenta, which does not allow 
for the in utero transfer of maternal 
immunoglobulins. Therefore, passive 
immunity is entirely dependent on 
the timely ingestion and absorption 
of colostrum — the first milk pro-
duced by the cow after calving.

Colostrum is rich in IgG, and 

effective transfer of passive immu-
nity occurs when the calf absorbs at 
least 150 to 200 grams of IgG within 
the first 12 hours of life, ideally 
within the first two hours. Failure of 
passive transfer (FPT), defined as a 
serum IgG concentration less than 
10 grams per liter (g/L) at 24 to 48 
hours after birth, is still reported 
in 13% to 25% of dairy calves across 
the United States, even with wide-
spread awareness.

Calves with FPT are at a signifi-
cantly higher risk of experienc-
ing diarrhea, pneumonia, navel 
infections, and even death. Beyond 
that, FPT has been associated with 
reduced average daily gain (ADG), 
delayed age at first calving (AFC), 
and lower milk yields in later lacta-
tions. These lifelong consequences 
underline the economic importance 
of colostrum management as a foun-
dational herd health strategy.

The role of the refractometer
Traditionally, laboratory-based 

radial immunodiffusion (RID) has 
been the gold standard for measur-
ing IgG in colostrum, but it is costly 
and impractical for routine use on 
farms. The Brix refractometer has 
emerged as a validated on-farm 

alternative that correlates well with 
RID results. A reading of 22% Brix 
or higher typically corresponds to 
greater than or equal to 50 g/L IgG, 
which is considered acceptable for 
feeding newborn calves.

The refractometer requires only 
a few drops of colostrum and pro-
vides an immediate reading. It is 
affordable (typically $30 to $50) 
and durable. Its use ensures that 
only high-quality colostrum is 
fed or frozen, while lower-qual-
ity colostrum can be redirected to 
older calves or discarded.

The benefits of adequate passive 
immunity are not limited to calf-
hood. Numerous studies have dem-
onstrated that calves with proper 
colostrum intake have improved 
growth performance and better 
reproductive efficiency.

According to research, heifers 
that receive adequate colostrum 
can produce 992 to 2,205 pounds 
more milk in their first lactation. 
As these heifers mature and com-
plete more lactations, the gains 
persist. It has been suggested that 
cumulative milk production dif-
ferences can reach 3,968 to 4,409 
pounds by the third lactation.

Moreover, adequate passive 
transfer has been linked to higher 
survival rates at first calving, 
reduced AFC, and a greater likeli-
hood of remaining in the herd for 
multiple lactations.

These factors compound the finan-
cial and biological value of ensuring 
that every calf receives high-quality 
colostrum, something a refractome-
ter makes more achievable.

Economic value and ROI
For every $1 invested in a Brix 

refractometer, the producer can earn 
$15.56 back — even from a single 
calf, making it one of the highest-
ROI tools on the farm.

As of June 2025, the average milk 
price in the U.S. was $21 per hun-
dredweight (cwt.). A cow producing 
3,968 pounds more milk due to bet-
ter early-life colostrum management 
would generate about $833 at $21/cwt.

The cost of a Brix refractometer 
is roughly $50. Even when used for 
just one calf, the net economic gain 
is $778, with a return on invest-
ment of 1,556%.

The bigger picture
In practice, the same refractome-

ter is used on dozens or even hun-
dreds of calves, which dramatically 
increases the return. Additionally, 
the reduction in treatments, labor, 
and mortality further strength-
ens the financial case for routine 
colostrum testing.

The Brix refractometer may be 
small and inexpensive, but its impact 
on calf management and future milk 
production is substantial. By pro-
viding a fast and reliable method to 
assess colostrum quality, it helps 
producers make informed decisions 
that protect calf health and boost 
future milk yields. In the context of 
rising input costs and economic pres-
sure on dairy farms, adopting such 
low-cost, high-impact tools is not just 
smart, it’s essential.

The author is a retired professor of dairy science 
from South Dakota State University, who is now a 
nutritionist at Dellait.
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