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Milk replacer feeding 
programs compared
THE advent of what has been called 

accelerated, intensifi ed or more 
biologically normal milk replacer 

feeding programs is about 10 years old 
based on when the studies actually began 
(Diaz et al., 2001; Tikofsky et al., 2001), 
yet there still are questions as to how 
those programs work in the short and 
long terms versus more conventional 
milk replacer feeding programs. 

A recently published study has 
attempted to address those questions 
(Raeth-Knight et al., 2009). The study was 
conducted at the University of Minnesota 
Southern Research & Outreach Center 
from June 24, 2004, to March 8, 2005. 

A total of 133 Holstein heifer calves from 
three Minnesota dairy farms were placed 
in one of fi ve treatments as follows: 

(1) CNA: conventional 20/20 (percent 
protein/percent fat) milk replacer non-
acidifi ed and reconstituted at 13.9% 
solids (n = 26); 

(2) CN: conventional 20/20 milk 
replacer acidifi ed at 13.9% solids (n = 28);

(3) IHS: intensifi ed 28/16 milk replacer 
at 16.7% solids (n = 26); 

(4) ILS: intensifi ed 28/16 milk replacer 
at 12.5% solids (n = 29), and 

(5) IHSHF: intensifi ed 28/16 milk 
replacer at 16.7% solids (n = 24). 

Since there were essentially no differences 
between the CNA and CN milk replacer 
treatments, I have combined them as one 
CN treatment in the rest of this column. CN 
calves were fed 0.625 lb. per two quarts of 
water twice daily from days 1 to 35, 0.625 lb. 
per two quarts once daily from days 36 to 42 
and then were fully weaned. They were fed 
free-choice water and a 17.5% crude protein 
as-fed texturized starter. 

Intensifi ed milk replacer calves were 
fed on the same schedule as CN calves 
except that IHS and ILS calves were fed 
0.75 lb. of milk replacer twice daily at the 
different solids level previously noted, 
while IHSHF calves were fed 0.625 lb. 

twice daily from one to 10 days, 1.125 lb. 
twice daily from 11 to 42 days and then 
1.125 lb. per day from 43 to 49 days. All 
intensifi ed treatments were fed free-
choice water and a 21.6% crude protein 
as-fed texturized starter. 

At an average of 79 days of age and 
212 lb. of bodyweight (1.55 lb. of average 
daily gain for those 79 days), calves were 
moved and grouped into pens of six 
heifers for another 112 days. They stayed 
at the research center for a total of 180 
days and were fed either a 16.3% (CN) or 
19.1% crude protein (intensifi ed) as-fed 
concentrate (with monensin) mixed with 
whole-shelled corn and were fed less than 
5.4 lb. per head per day for 112 days. They 
also had free-choice water and a 17.6% 
crude protein as-fed alfalfa/grass hay. 

Heifers were then moved to a second-
stage grower before being returned to 
their original dairy farms one month 
before fi rst calving.

Results for the fi rst 56 days (Tables 1 
and 2) refl ect the following:

• Intakes of both the IHS and ILS milk 
replacers were greater (P < 0.05) than 
the CN milk replacer, but only by about 
20%. However, dry matter intake of the 
IHSHF intensifi ed milk replacer was nearly 
70% greater (P < 0.05) than the IHS and 
ILS replacers and double that of the CN 
replacer. The much greater IHSHF dry 
matter intake was because it was offered 
more daily as well as for a week longer.

• Since dry matter intakes of both the 
IHS and ILS milk replacers were not that 
much greater than the dry matter intake 
of the CN milk replacer, calf starter dry 
matter intake was similar for each period 
among these milk replacer treatments. 
However, the IHSHF calf starter dry 
matter intake lagged behind these other 
three milk replacer treatments for each 
period. This refl ects the greater energy 
intake for IHSHF due primarily to its 
greater daily dry matter intake since its 
fat percentage (16%) was actually lower 
than the 20% in the CN milk replacers.

• Total dry matter intakes for days 
1-42 were greater (P < 0.05) for the IHS 

versus CN treatments due primarily to 
the greater dry matter intake of the milk 
replacers with somewhat greater calf 
starter intake. However, the dry matter 
intake of the ILS calf starter was similar 
to the CN starter, which accounts for why 
total dry matter intake between these two 
treatments was the same for this period. 

Total dry matter intake of the IHSHF 
treatment was greater (P < 0.05) for days 
1-42 than for all other treatments due to 
its much greater (P < 0.05) dry matter 
intake of milk replacer, even though the 
dry matter intake of calf starter was 
lower (P < 0.05) for this treatment. 

The pattern for total dry matter intake for 
days 1-56 was similar between the CN and 
ILS treatments. However, total dry matter 
intake of the IHS treatment was the same 
as the IHSHF treatment, which refl ects 
the greater starter intake of IHS (P < 0.05) 
offsetting the increased (P < 0.05) IHSHF 
milk replacer intake for an additional week.

• Not surprisingly, average daily gain 
followed a similar pattern as total dry 
matter intake in that the CN treatment 
was lowest, the IHS and ILS treatments 
were intermediate and the IHSHF 
treatment was the greatest (P < 0.05), 
with the spread among treatments greater 
during days 1-42 than days 1-56. The 
gain-to-dry matter intake ratio followed a 
similar pattern among treatments.

• Height increases were similar among the 
CN, IHS and ILS treatments, but IHSHF calves 
were signifi cantly taller (P < 0.05) at 56 days.

The differences in dry matter intake for 
milk replacers and calf starters had major 
effects on protein and energy intake, as 
calculated in Table 3. While crude protein 
in milk replacer was narrowly different 
(P < 0.05) for the IHS and ILS treatments, 
these two treatments were intermediate 
between the CN (lowest) and IHSHF 
(highest) treatments (P < 0.05) for crude 
protein intake. 

Starter crude protein intake was 
similar for the CN and IHS treatments 
since the latter treatment was fed a calf 
starter with a higher percentage of crude 
protein. The greater crude protein level 
for the IHS and ILS treatments, coupled 
with similar dry matter intakes for these 
two and the CN treatment, resulted in 
much more crude protein intake (P < 
0.05) for the IHS and ILS treatments. 

The same disparity did not exist 
among these three treatments in energy 
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intake, exposing the fallacy of feeding 
higher-crude protein calf starters when 
dry matter intake and energy intake are 
usually more critical and limiting. 

Even though the CN milk replacer had 
higher energy and fat concentrations 
(20%) compared to the IHS, ILS and IHSHF 
milk replacers (16%), there still were 
differences in total energy intakes among 
these milk replacer treatments, refl ecting 
that the amounts of milk replacer fed 
were more critical than the percentage of 
fat in the milk replacers.

The cost per gain differed (P < 0.05) 
among treatments at day 56 (Table 2). 
The IHSHF treatment having the greatest 
cost per gain can be misleading because 
in a similar study (Brown et al., 2005), the 
intensifi ed milk replacer program had a 
greater rate of gain but a lower cost per unit 
of gain. Differences between these studies in 
cost/gain could refl ect different feed costs 
at the time the studies were conducted and 
differences in converting nutrients to gain. 

Intakes, gain, hip heights, fi nal 
bodyweights and costs per unit of gain 
at 180 days were all similar among these 
treatments (data not shown). 

First-calf heifer data (Table 4) were 
similar among treatments except for a 
lower age at fi rst calving for the IHSHF 
treatment compared to the CN treatment. 

It was originally thought that lowering 
the age at fi rst calving would be the 
main benefi t to intensifi ed calf-raising 
programs; however, the 305-day projected 
mature equivalent milk yield was about 
5.6% greater (P < 0.15-0.17) for the IHSHF 
treatment versus the other treatments. 
The limitation of that being a more 
statistically signifi cant difference was 
the limited number of animals and great 
variability in lactation milk yield (standard 
error of means was 866 lb.) per treatment. 

These data — coupled with those of 
Drackley (2008), Van Amburgh (2008) and 
Bach et al. (2008) — indicate the need for 
more research and a comprehensive model 
(Van Amburgh, 2008) to further quantify 
and sort out the benefi t of more average 
daily gain before weaning on subsequent 
fi rst- and later-lactation milk yields.

The Bottom Line
Feeding an intensifi ed milk replacer at 
a higher level and for a week longer 
resulted in calves gaining more weight 
and height at 56 days than calves fed a 
conventional milk replacer or fed the 
same intensifi ed milk replacer at lower 
levels and for a week less. 

While the IHSHF calves had greater 
preweaned feed costs per unit of gain, they 
also calved 20 days sooner and produced 
5.6% more milk in their fi rst lactation. 
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