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IN a previous column (Feedstuffs, Jan. 14, 
2013), I noted that supplemental fat in 
calf starters generally reduces intake 

and daily gain. I also reviewed a study 
in which this outcome occurred with in-
creasing levels of corn dried distillers 
grain (Suarez-Mena, 2011).

In that light, a series of trials were done 
at the Provimi calf research center (Hill et 
al., 2015) using tallow and soybean oil in 
calf starters to more specifi cally look at 
differing fat sources for calves up to four 
months of age.

All calves were Holstein bulls sourced 
from one large dairy. These calves had 
been given approximately three quarts of 
colostrum by 12 hours after birth at the 
dairy. All calves were started on these 
trials at about three to fi ve days of age 
and were fed a 27% protein/17% fat milk 
replacer mixed at 15% solids. They were 
fed 1.45 lb. per day in two equal feedings 
at 0615 and 1530 hours for days 1-39 and 
then were fed 0.725 lb. only once daily at 
0615 hours for days 40-42 before full wean-
ing.

A texturized 20% crude protein starter 
with about 46% starch was fed with no fat, 
2% tallow or 2% soybean oil for the treat-
ments. Calves were housed individually 
in 4 ft. x 8 ft. pens in a sidewall-curtained 
barn with no supplemental heat.

During months 3 and 4 of the trials, 
calves were housed in group pens with 
about 75 sq. ft. of outside space and about 
15 sq. ft. of inside space per calf. Both 
types of housing were bedded with long 
straw.

The materials and methods Hill et al. 
used are an excellent example of the 
comprehensive but succinct provision of 
key trial parameters (Kertz and Chester-
Jones, 2004). The researchers also used 
data for the fi rst two weeks postweaning, 
which I think is essential to measure any 
carryover postweaning effects.

Examples of other data provided were 
temperature ranges and averages during 
the trials. Unfortunately, many calf trials 

still do not provide even basic information 
like the level of milk replacer solids, feed-
ing times, the physical form and protein 
level of the calf starter and the season of 
the year (ambient temperatures are even 
better).

Tallow was the fat source used because 
it did not alter the concentration of linole-
ic and linolenic fatty acid, while soybean 
oil was higher in linoleic fatty acid. Trial 
1 used 48 calves (initial bodyweight of 99 
lb.) in a feeding study with a control, a 
2% tallow treatment and a 2% soybean oil 
treatment; a random subset of 15 calves 
(159 lb.) were fed chromic oxide from days 
46 to 56 for digestion measurements.

Trials 2 and 3 used weaned, 60-day-old 
calves (initial bodyweight of about 170 lb.) 
fed either the no-fat control and soybean 
oil or the control and tallow treatments, 
respectively. All treatments were given 
starters blended and fed with 5% chopped 
orchard grass hay containing 14.4% crude 
protein for 56 days.

Besides bodyweight and intake mea-
surements, changes in hip width and body 
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condition scores were measured in each 
trial. In all trials, there were no initial dif-
ferences in measurements among and be-
tween treatments.

Results
In trial 1, there were no signifi cant differ-
ences prior to weaning at 42 days in the 
parameters shown in Table 1 (statistical 
analyses were done by comparing no fat 
versus tallow and no fat versus soybean 
oil). However, there was a numerical trend 
for lower average daily gain (ADG) and a 
lower gain-to-dry matter intake (DMI) ra-
tio for fat treatments.

For the two weeks postweaning, soy-
bean oil reduced ADG (P < 0.06) and start-
er intake (P < 0.05) versus the no-fat con-
trol. Overall, soybean oil decreased ADG 
(P < 0.04) and starter intake versus no 
fat, and both fat treatments increased (P 
< 0.12 and P < 0.11) body condition score 
compared to the no-fat control.

For calves on the digestibility trial, DMI 
was lower (P < 0.05) for soybean oil ver-
sus no fat, as were the digestibilities of dry 
matter, organic matter and crude protein 
(P < 0.02, 0.03 and 0.04, respectively). Fat 
digestibility was greater for tallow (P < 
0.03) and soybean oil (P < 0.13) than for 
the no-fat control.

In trial 2, DMI was lower (P < 0.11), 

1. Results for trial 1
 No added 2% 2%
Item fat tallow soybean oil
Preweaning, days 0-42

ADG, lb./day 1.03 0.92 0.96
Starter intake, lb./day 0.44 0.42 0.43
ME intake, Mcal/day 3.79 3.77 3.79
Gain/DMI 0.555 0.502 0.521

Postweaning, days 42-56
ADG, lb./day 1.46 1.50 1.33
Starter intake, lb./day 3.70 3.64 3.45
ME intake, Mcal/day 5.74 5.73 5.43
Gain/DMI 0.394 0.413 0.386

Overall, days 0-56
ADG, lb./day 1.24 1.21 1.15
Starter intake, lb./day 2.07 2.03 1.94
ME intake, Mcal/day 4.76 4.75 4.61
Gain/DMI 0.448 0.443 0.433

Digestibility, %
DMI, lb./day 4.29 4.24 3.73
Dry matter 80.2 80.8 74.7
Organic matter 80.9 81.7 75.9
Crude protein 75.4 76.2 68.6
Fat 89.7 96.7 91.5

ME = metabolizable energy.
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ADG was lower (P < 0.004), the hip width 
change was greater (P < 0.002) and the 
body condition score change was greater 
(P < 0.002) for calves on the soybean oil 
diet versus the no-fat control (Table 2). In 
trial 3, ADG was lower (P < 0.01) and the 
hip width change was less (P < 0.10) for 
tallow versus the no-fat control (Table 2).

Overall results were lower DMI and 
lower ADG for calves fed either fat source, 
with a trend for the soybean oil treatment 
versus the tallow to be more negative. 
Why would this trend occur? First, fat or 
oil may be somewhat greasy to calves, 
and they do not like that greasy taste. This 
has been found with cows (Drackley et al., 
1994).

However, it may also be that fat sources 
for calves may inhibit growth or deplete 
existing rumen protozoa. More unsatu-
rated fatty acids have been found to be 
more toxic to rumen protozoa (Sutton et 
al., 1983). In the fi rst weeks of a calf’s life, 
rumen pH levels are in the lower 5.0 range 
(Feedstuffs, July 9, 2012) and begin to in-
crease after about 35 days of age. That 

may be when rumen protozoa begin to es-
tablish themselves in the rumen. Defauna-
tion generally lowers rumen pH.

In this study, the youngest calves prior 
to weaning had the least response to fat 
treatments, but they also likely had no or 
low populations of protozoa at that time.

The Bottom Line
The addition of either tallow or soybean 
oil to a texturized starter decreased intake 
and ADG in calves, especially after 42 days 
of age. This is consistent with most of the 
published literature in which adding fat to 
calf starters reduces intake and daily gain. 
This may be due to greasiness, but more 
likely it is due to limiting or reducing ru-
men protozoa. This negative effect is likely 
greater with more unsaturated fatty acid 
sources.
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