
o our calf rearing practices 
impact the kind of cows they 
become? overwhelmingly, the 
evidence says “yes.”

The first major piece of evidence came from a 
2005 study, originally conducted in the 1990s, 
on a Wisconsin Brown Swiss herd. During a 
26-month period, every other calf was either 
fed 2 or 4 liters (0.5 or 1.0 gallon) of colostrum 

at the first feeding after birth. If calves did not 
drink the full amount, the balance was tubed 
within an hour. A second feeding of colostrum/
transition milk occurred within 12 hours of 
birth, and this feeding regimen was continued 
for the following two days. Essentially, after 
the first colostrum feeding, all heifers were fed 
and managed the same.

Volume reaped later rewards
The results were rather astounding. Health 

disorders were 60 percent greater and vet-
erinary costs 66 percent higher for calves 
only fed 2 liters of colostrum. At first concep-
tion, calves fed 4 liters of colostrum were 0.43 
months younger and gained 0.5 pound more 
per day. During their first lactation, heifers 
that had been fed 4 liters of colostrum at their 
first feeding produced 10.7 percent more milk, 
and this difference widened to 17.1 percent in 
their second lactation (see table). 

What could account for these astonishing 
results? First, calves fed 4 liters of colostrum 
at the first feeding got twice the level of nutri-
ents. The newer science of epigenetics finds 
that, while all animals within a species have 
equal gene numbers, plane of nutrition can 

influence whether those genes are turned on 
and become operational.

Second, over 200 bioactive compounds have 
been identified in colostrum. When fed twice 
the volume of colostrum, those calves would 
also have received twice the level of bioactive 
compounds. All of the differences in the data 
were statistically different. Thus, the adage 
that calves never really overcome a good or 
bad start seems applicable. 

Illness shrinks production potential
Another piece of the puzzle came from 

an 18-month study published in 2011 with 
records from 795 Holsteins in 21 Pennsylva-
nia herds over a 10-year period. These dair-
ies represented about 9 percent of the cows 
in two northeastern Pennsylvania counties.  
During this study, individual calves were 
followed through 16 weeks of age during 
biweekly farm visits.

After the initial 18-month phase, farms 
were visited every three months to follow 
health events, breeding and animal move-
ments. As heifers approached their first 
calving, visits occurred every two to four 
weeks to collect data on growth, calving dif-
ficulty and health events. Later, lactation 
records were obtained. 

Here are the key findings to glean from the 
study. A difficult birth and numerous days 
ill resulted in calves with a later age at first 
calving and lower first-lactation milk pro-
duction. The intake level from milk, milk 
replacer, grain and forage also affected calf 
growth. While this may not seem earth shat-
tering, it does help confirm the validity of the 
data. Furthermore, the intakes at weaning, 
days treated for respiratory illness and body 
weight at first calving all affected first lacta-
tion 305-day mature equivalent production. 
Lifetime production was similarly affected but 
to a lesser degree than first lactation.

Raise daily gain, raise production
The most recent piece of evidence was pub-

lished in 2012. on a visit to review a calf 
trial about five years ago, I became aware of 
a database being collected on Cornell uni-
versity’s research herd. I commented to Mike 
Van Amburgh at that time about his “gold 
mine” of data. Sometime later, retired Profes-
sor Bob Everett came into the department and 
asked Van Amburgh the question that began 
this article. Everett was intrigued after some 

experiences helping out on his son’s dairy.
Everett developed the DHI Test Day Model 

used to compute lactation records from 
monthly milk weights while accounting for 
many uncontrolled variables. The end result 
was the development of a model to evaluate 
relationships between calf performance dur-
ing the first 2 months of life with subsequent 
milk production.

Calf data collected over a 10-year period for 
this analysis were supported by 1,244 subse-
quent first-lactation records. over that period, 
more than 90 percent of the time calves were 
fed an accelerated milk replacer with 28 per-
cent protein and 15 percent fat. Additionally, 
another New York herd had been identified 
that had fed the same milk replacer program 
over a five-year period. This herd had 623 
first-lactation records.

The model developed from the Cornell data 
found a statistically significant relationship 
between daily gain during the first 2 months 
of life and subsequent first-lactation milk 
production. Daily gains ranged between 0.29 
to 2.7 pounds. For every additional pound of 
daily gain within that range, heifers produced 
an additional 850 pounds of milk in their first 
lactation. A combined 2,280 pounds was seen 
in their first three lactations.

As astonishing as that was, the commercial 
herd exceeded that milk response by 30 per-
cent. This gain triggered the question as to 
why there was such a wide range in daily gain 
during the first 2 months since all calves had 
been fed virtually the same program. Further 
evaluation of the data yielded the answer.

It was cold weather related; no feeding adjust-
ment had been made due to colder weather. 
So, as the weather got colder (any temperature 
below 60°F boosts a calf’s energy maintenance 
requirement), calves grew less. This equated 
to calves born during winter (average tempera-
ture of 32°F), consuming about 1.43 Mcal less 
energy per day above maintenance than calves 
born during warmer months. This difference 
resulted in 517 pounds more first-lactation milk 
and 2,000 pounds over the first three lactations 
in summer-born calves.

Set them up for life
What are the take-home messages from all 

of this? More than any other period in their 
life calves are the most vulnerable, yet most 
efficient animals on a dairy at converting 
nutrients to growth. Colostrum, in terms of 
quality, quantity and quickness of admin-
istration after birth, is the starting point. 
unfortunately, a number of field studies have 
found that, from 33 to 90 percent of colostrum 
is too dirty. In such cases, calves are being 
inoculated with a “bacterial soup” which leads 
to health problems.

It is entirely feasible to have calves double 
their birth weight by the end of 2 months of 
age. This would help you realize a readily 
achievable milk production response later on. 
Doubling birth weight equates to an average 
daily gain of 1.5 pounds which may be lower 
early on in that two-month period but higher 
at the end. 

But that would cost more, right? Most likely. 
But, if it costs $25 to $50 more per calf to do a 
better job, look at the returns in milk produc-
tion and health savings.
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calfhood impacts cowhood
Better care today elevates production tomorrow.

by A. F. Kertz
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First colostrum feeding 2 liters 4 liters

Health disorders 8 5
Veterinary costs per calf, $ 24.51 14.77
Age at conception, months 13.97 13.54
Daily gain by conception, lbs. 1.76 2.27
1st Lactation 305-d ME, lbs. 19,712 21,815
2nd Lactation 305-d ME, lbs. 21,232 24,869
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