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Research on accelerated 
calf programs reviewed
THE 14th annual Dairy Calf & Heifer 

Assn. annual meeting and program 
was held March 23-25 in Lexington, 

Ky. 
While attendance was lower at nearly 

300, there were 65 exhibitors present, 
indicating the level and interest from the 
commercial side. 

The format had calf topics on the fi rst 
day, followed by heifer topics the next 
day. There were general sessions as well 
as workshop sessions, with four choices 
in any given time frame. Two of these 
workshops were offered on the fi rst day 
and three on the second day. 

The opening general session was by 
Tom Shea: “When Your Management Style 
Isn’t Working & Your Employees Aren’t 
Either, It’s Time for a Change.” 

His main points were: have and sell the 
vision, let the best people who work for 
you do the hiring, have a written process 
for what is to be done, require employees 
to think, act and be responsible, focus 
on the customer of the business, refuse 
to take responsibility for everything and 
don’t be afraid to fi re someone. 

My comments for the balance of 
this column will be related to several 
workshops and sessions I attended.

Accelerated calves
Dr. Jim Drackley of the University of 
Illinois provided an update on research 
with accelerated calf programs. It has 
now been nearly 10 years since the fi rst 
study (Diaz et al., 2001) was done at 
Cornell University looking at this concept 
of increasing the rate of daily gain beyond 
what was typically used in calf programs 
at that time. 

In this session, the rationale for 
accelerated feeding was presented as 
follows: The young calf model in the 
2001 National Research Council (NRC) 
dairy recommendations provided a basis 

preference.
• For calves to grow faster, they need 

to be fed more milk or milk replacer. 
To this, I would add that as calves get 
bigger and older, they can and should 
be eating more calf starter because 
there is a substitution factor here with 
somewhat of an inverse relationship 
between the amount of milk/milk replacer 
fed/consumed and the resultant starter 
intake. 

However, that depends on how well the 
starter is integrated into the calf program 
vis-a-vis the amount of milk/milk replacer 
fed, its fat/energy level, when calf starter 
is initially fed and how much at the early 
stages of intake, the starter’s physical 
form and level of fi nes and whether water 
is readily available. 

Calves drink water at four times the 
amount of starter fed/consumed, so if 
clean, accessible water is not available, 
starter intake will be limited, and the 
weaning program will be confounded and 
compromised. 

• Dietary protein and energy intakes 
must be matched dependent on expected 
growth. For example, if a 20% protein/20% 
fat milk replacer is fed at twice the typical 
1 lb. per day, there will not be enough 
protein for lean tissue growth, and the 
surplus energy will be converted to fat. 

Also in cold weather, more milk 
replacer is sometimes fed to meet 
increased energy needs, but that wastes 
protein since the protein requirement 
increases little when weather gets colder. 
Feeding a fat supplement is a better 
match, and it does not have much effect 
on osmolality.

Some may misinterpret the crude 
protein expressed as a percentage of diet 
dry matter since this represents both 

for energy and protein requirements of 
calves that has since been updated based 
on further studies at Cornell and Illinois 
(Table). For calves to grow faster, they 
either need to be fed more milk replacer 
or milk or consume more calf starter if 
they are older calves, and requirements 
need to be adjusted if calves are outside 
the thermal neutral zone. 

The 2001 NRC uses 59-77°F as the zone 
for calves fewer than 21 days of age. Cold 
weather increases maintenance energy 
requirements more than other factors, 
although heat stress can also increase 
requirements that have not yet been well 
quantifi ed.

Some comments about this Table’s 
requirements include:

• The amount of milk solids required 
to meet maintenance requirements is 
sizeable — about 1.75 Mcal per day for 
a 100 lb. calf. Whole milk has about 2.44 
Mcal of metabolizable energy per pound 
of solids. Hence, a 100 lb. calf requires 
about 0.7 lb. of milk solids or 5.6 lb. 
of whole milk (about 0.65 gal.) just for 
maintenance. 

Milk replacers are lower in fat than 
whole milk, so 0.84 lb. of milk replacer 
(2.1 Mcal/lb.) would be required for 
the 100 lb. calf to meet its maintenance 
requirements. Thus, comparing whole 
milk to milk replacers is like comparing 
apples to oranges. It depends on the 
goal of the liquid feeding program and 
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Nutrient requirements and estimated gain:feed for a 50 kg 
calf under thermal neutral conditions using the Cornell-Illinois 
modification of NRC (2001) equations (Van Amburgh and 
Drackley, 2005)
Average Dry matter Metabolizable Crude Crude protein,
daily gain, intake, % of energy, protein,  % of diet Estimated
lb./day bodyweight Mcal/day g/day dry matter gain:feed
0.44 1.05 2.34 94 18.0 0.38
0.88 1.30 2.89 150 22.4 0.63
1.32 1.57 3.49 207 26.6 0.77
1.76 1.84 4.40 253 27.4 0.86
2.20 2.30 4.80 318 28.6 0.87

*Dr. Al Kertz is a board-certified, indepen-
dent dairy nutrition consultant based out of 
St. Louis, Mo. His area of specialty is dairy 
calf and heifer nutrition and management. 
To expedite answers to questions concern-
ing this article, please direct inquiries to 
Feedstuffs, Bottom Line of Nutrition, 12400 
Whitewater Dr., Suite 160, Minnetonka, Minn. 
55343, or e-mail comments@feedstuffs.com.
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milk/milk replacer and calf starter. I have 
found that when using realistic values for 
both liquid and starter intakes, the NRC 
young calf model will not show crude 
protein as a percentage of dry matter 
for the calf starter to be beyond 18-20%, 
which is 16-18% crude protein for the 
starter on an as-fed basis.

• In assessing fi rst- or later-lactation 
milk yield related to preweaned daily 
gains as a calf, about 10 studies have 
shown a signifi cant relationship. I have 
signifi cant issues with two of the studies. 

The issues with the fi rst study (Bar-
Peled et al., 1997) were addressed in 
a previous column (Kertz, 2003). The 
control calf program was quite poor — 
really being more like a negative control 
— so any better feeding program would 
be quite good by comparison. 

There was a 997 lb. advantage in fi rst-
lactation milk yield for calves that had 
been suckled, but the difference was P 
= 0.08. After adjusting milk yields to a 
4% fat-corrected milk base, that 997 lb. 
“difference” dwindled to 251 lb. 

The second study (Morrison et al., 
2009) is relatively new and has been 
featured in two articles/newsletters 
because it found a negative effect with 
accelerated feeding at -0.3 kg per day in 
the fi rst lactation and -1.5 kg per day in 
the second lactation. 

In corresponding with the lead author, 
I learned that the calf feeding program 
was typical of what is used in Northern 
Ireland. That included allowing calves to 
stay with their mother for the fi rst 6-12 
hours and to suckle colostrum. Thus, the 
quantity and quality of colostrum were 
unknown, although serum protein levels 
were good. 

Other issues were that although calves 
were grouped and allowed to consume 
milk replacer at either 1.32 or 2.64 lb. per 
day through an automatic feeder, only 
2.08 lb. were consumed at the 2.64 lb. 
feeding level. 

It is unusual for calves not to consume 
all of such an allotment. When the 2001 
NRC young calf model was used to 
predict daily gain, it predicted 1.8 lb. per 

day, while actual results were 1.1 lb. per 
day. 

The authors indicated that they did 
adjust for ambient temperatures and that 
this difference in actual versus predicted 
daily gain refl ected “the magnitude 
of difference that can exist between 
growth rates predicted from nutritional 
requirements (NRC) and those achieved 
in commercial group-housed situations.”

Systems
Drackley also addressed interactions of 
nutrition and behavior in dairy calves 
and noted, “Too often, we try to adapt 
animals to production systems rather 
than designing systems to meet animal 
needs.”

This is particularly critical for calves 
since they are the most vulnerable 
animals on a dairy. The record of calf 
mortality and morbidity in the U.S. 
refl ects limited progress despite a general 
agreement on goals and objectives. 

A change in environment/comfort/
behavior can affect calves’ intake and 
growth and, consequentially, decrease 
feed effi ciency by diverting nutrients 
from growth to maintenance or stress 
response. 

It is a management decision to limit 
milk or milk replacer to a more traditional 
8-10% of bodyweight rather than feed 
calves their liquid portion to allow them 
to grow faster and more effi ciently. These 
accelerated-fed calves also vocalize less 
and are less active and restless. 

One of the three critical stages of a 
calf’s life is the two weeks before and 
after weaning. The level of stressors 
will not be as great again until the heifer 
has her fi rst calf. Dietary, environmental 
and social changes associated with the 
weaning transition can lead to growth 
slumps, adverse behavioral stress and 
a subsequent immunity decrease with 
accompanying health issues, particularly 
respiratory problems. 

How starter and water intakes are 
managed greatly affects this period. 
Future opportunities include: automated 

feeding systems to simplify biologically 
appropriate nutrition for calves, group 
housing with automated feeding to 
more closely tie nutrition and behavior 
and systems designed to capitalize on 
advantages of biologically appropriate 
nutrition while minimizing adverse 
behaviors and decreasing weaning issues.

The Bottom Line
Sessions at this annual conference 
addressed a variety of subjects for 
calf and heifer operations. Newer and 
accumulating data now indicate that calf 
performance by weaning affects milk 
yield in the subsequent lactation and that 
there is a signifi cant interaction between 
behavior and nutrition. 
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