
OVER the last 10 years, it has be-
come popular to raise the crude pro-
tein (CP) level, let’s just say “pro-
tein” level, in calf starters from 16
percent on an as-fed basis all the
way up to 22. Is this justified on a
scientific basis? Quite simply, no it
is not. Let’s review what we know.

The National Research Council
(NRC) publication on Nutrient Re-
quirements of Dairy Cattle is pub-
lished about every 10 years. Its rec-
ommendations are based on pub-
lished scientific data. In the 1989
version, the recommendation was
for 18 percent protein on a 100 per-
cent dry matter (DM) basis. But,
remember, feed tags and feed are

manufactured and sold on an as-
fed basis. So 18 percent protein,
when at 88 to 90 percent dry mat-
ter as-fed basis, is a 16 percent as-
fed starter.

The 2001 Dairy NRC also ad-
hered to the same recommendation
as the 1989 version. Why? Because
there was no new research to sug-
gest a change.

The major study done during the
past 10 years was at Minnesota
using four starters ranging from 15
to 22.4 percent protein on a 100
percent dry matter basis. Two spe-
cific comments in that publication
were: “Therefore (based on a review
of six other published studies plus
this study), the evidence seems suf-
ficient to indicate that the optimal
amount of protein in calf starters to
promote maximum growth of calves
from birth to 8 to 12 weeks of age is
between 16.6 and 19.5 percent of
the dry matter as long as starter
consumption is adequate and
starter formulation meets the ener-
gy requirements” and “. . . current
NRC recommendations of 18 per-
cent protein in the calf starter dry
matter seems to be adequate for
maximum growth of young calves.
Calf starters containing higher
amounts of protein offer no addi-
tional advantage, even when wean-
ing occurs as early as 4 weeks of life
. . .” Consequently, the NRC recom-
mendation in 2001 remained the
same as it was in 1989 after review
of additional research.

Why suggest more?
What is the rationale of those

who promote a higher protein level
in starters? Starter intake is too
low to meet protein requirements
at 16 percent, is one thought. If
that is true, then starter intake is
too low to meet energy require-
ments, and that will likely be the
most limiting nutrient.

In essence, that is what the first
Minnesota comment above said.
Adequate protein without adequate
energy will not result in the appro-
priate weight gain. The problem is
low starter intake, not low protein
percent.

The other rationale is that
starter protein level must be as
high as the milk replacer protein
percent. But, remember, the milk
replacer or milk bypasses the
rumen and goes into the aboma-
sum . . . the true stomach for mono-
gastric digestion and absorption.

The starter goes into the rumen
and is fermented before its by-prod-
ucts are absorbed in the rumen or
pass out to the abomasum. Ironi-
cally, over the same time period as
starter protein levels have been
boosted, efforts have been made to
back off on milk replacer levels
from 22 percent to as low as 18.

There are real issues with calf
starters, but most revolve around
feeding factors. These include qual-
ity of the starter, feeding practices,
milk replacer fat level, and water
intake. Quality of the starter in-
cludes ingredients used, how well it
is manufactured, how it is stored,
and whether it stays fresh without
mold and development of fines.

If a starter is not palatable, then
calves will not eat enough. If it does
not ferment well in the rumen,
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then intake also is compromised.
Both need to occur and comple-
ment each other.

Poor feeding practices limit
starter intake. These include put-
ting too much starter in the con-
tainer, especially when intake is
low during the first week or two. If
this is not managed to keep the
starter fresh daily, then caking,
mold, and fines will occur and limit
intake.

What people do wrong . . .

A common problem is that people
do not separate  starters and water
using a divider or use separate con-
tainers with a divider between.
Calves love to dribble starter in
water and water in starter. Intakes
of both starter and water suffer!
With some ingenuity and changes,
most calf starter feeding setups can
minimize this problem.

Since the 1950’s, studies have
shown the interaction between fat
level in the milk replacer or milk
and starter intake. As fat level in
the milk replacer or milk climb
above 12 to 15 percent, starter in-
take is reduced. Another extensive
Minnesota study in the 1990’s
showed that, when fat was raised
from 15.6 to 21.6 percent, starter
intake not only was lower, but it
dropped so much that total energy
intake from both milk replacer and
starter was reduced.

The higher-fat milk replacer also
reduced weight gain. So what was
apparently gained with putting
more fat in the milk replacer was
more than lost in reduced starter
intake. And this effect carried over
for two more weeks after weaning
at 6 weeks of age. Two-thirds of
these calves were raised outside in
hutches, including winter.

Water is vital . . . 
Water intake is most closely re-

lated to dry matter intake. In fact,
calves consume about 4 pounds of
water for every pound of dry mat-
ter intake. So, if water is not pro-
vided, is dirty, or accessibility is a
problem, then starter and dry mat-
ter intake will be limited.

In summer, water intake is even
higher . . . as much as 5 gallons a

day in a Florida study. In winter,
starter intake also is limited by
water availability. With greater en-
ergy requirements due to colder
weather, emphasis most often is fo-
cused on raising the fat level in the
milk replacer or feeding more. But
there is another way.

The more starter that is con-
sumed, the greater the benefit

from the heat of rumen fermenta-
tion of that starter. It is not inci-
dental that, in the wild, essentially
all large animals in cold climates
that do not hibernate are rumi-
nants. And we know how much
better our milking herds handle
the cold than heat. 

Again water intake is the key.
Providing warm water after twice

daily milk replacer feedings, along
with one additional midday warm
water feeding, is the best practical
way to help this situation. That
third feeding of water improves
water available by 50 percent. And
if calves drink only several more
quarts of water, that is enough for
another pound of dry matter intake
of the calf starter.

“Has anyone ever told you your
bills are a lot easier to read than
your prescriptions?”
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