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THE National Animal Heath Monitor-
ing System’s “Dairy 2007” study 
found that the most popular ages at 

weaning for dairy calves were: eight weeks 
(33%), six weeks (20%), seven weeks 
(10%), 12 weeks (8%), 10 weeks (6%) and 
within a range of four to 13-plus weeks. 
Even-numbered weeks were much more 
popular than odd-numbered weeks.

What does that say about how the age 
at weaning was determined? Since calves 
cannot count, it is a management decision 
regarding when calves are weaned.

Ideally, the most signifi cant factor in de-
termining when calves can be weaned is 
not necessarily age but the level of starter 
intake. If starter intake is not adequate, 
then calves will struggle during and af-
ter weaning. This whole subject area has 
been discussed more fully in another pub-
lication (Kertz and Loften, 2013).

A recent study addressed the effects of 
weaning at six or eight weeks of age (Eck-
ert et al., 2015).

A total of 20 calves were used rather 
than 20 calves per treatment, which is 
more appropriate for performance stud-
ies (Kertz and Chester-Jones, 2004). When 
studies use fewer calves per treatment, it 
is often due to the size of the herd from 
which calves are available or because of 
extensive measurements made, which 
may also include sacrifi cing some or all 
calves to measure internal organs and gut 
contents.

In the Eckert et al. study, calves were 
transferred from a maternity barn to a nat-
urally ventilated calf nursery in Ontario. 
They were housed in individual pens of 
about 6 ft. x 12 ft. that were bedded with 
wood shavings.

There were four openings on the front 
of each pen for pails with a capacity of 
about seven liters. A pelleted calf starter 
(22% crude protein) was fed ad libitum in 
the fi rst pail; the second pail had ad libi-
tum chopped oat straw (3 cm long at 8% 
crude protein), and the third and fourth 
pails had ad libitum water to ensure that 
some water was always available. Thus, 
straw was provided with an expectation 
that calves would eat enough of it to ti-
trate marginal rumen acidosis occurring 

from consuming the pelleted starter.
Colostrum was fed from each dam to her 

calf within four hours of birth, and up to 
four liters were available to drink. If colos-
trum was not of good quality (measured 
with a Brix refractometer) or of suffi cient 
quantity, frozen good-quality colostrum 
was used.

For the fi rst seven days, calves were 
fed via a nipple bottle. After that, calves 
were fed via an artifi cial teat mounted on 
the front of an eight-liter bucket. The milk 
replacer contained 26% crude protein and 
16% fat, was mixed to 15% solids and was 
fed twice daily at 7:30 a.m. and 4:30 p.m. 
The milk replacer feeding protocol was six 
liters for days 1-3, seven liters for days 4-6 
and eight liters for day 7 until the calves’ 
respective time to step down for weaning.

For the six-week age at weaning treat-
ment, calves were stepped down to four 
liters of milk replacer on day 36 and fully 
weaned on day 43. For the eight-week age 
at weaning treatment, calves were stepped 
down to four liters of milk replacer at day 
50 until fully weaned on day 57.

Calves were weighed weekly at 11 a.m. 
from birth until day 70. Rumen fl uid was 
collected via a Geishauser probe at weigh-
ing on days 35, 49 and 63 in order to take 
pH and volatile fatty acid measurements. 
Rectal fecal samples were taken for sub-
sequent starch analysis. On day 7 and for 
every week thereafter until day 70, blood 
was sampled via venipuncture and sub-
sequently was analyzed for beta-hydroxy 
butyrate (BHBA), but only results for days 
35, 49 and 63 were reported.

Calf behavior was observed over days 
35-63 (two weeks before to two weeks af-
ter weaning) every Monday, Wednesday 
and Friday for one hour from 3 to 4 p.m.

Results
Clearly, calves weaned at six weeks of age 
had lower starter intake before weaning, 
lower metabolizable energy intake and, 
thus, lower daily gain before weaning ver-
sus calves weaned at eight weeks of age 
(Table 1). However, that is comparing 
weeks 5 and 6 on the six-week treatment 

to weeks 7 and 8 on the eight-week treat-
ment. So, it is really more of an effect of 
starter intake level than an effect of age at 
weaning per se.

During the weaning transition period 
(two weeks before through two weeks 
after weaning), the daily starter intakes 
should be as shown in Table 2 to avoid 
slumps and a poor transition. Calves 
weaned at six weeks had only 0.14 lb. of 
daily starter intake the week before wean-
ing, whereas calves weaned at eight weeks 
had 1.18 lb. of daily starter intake.

For the fi rst week postweaning, calves 
weaned at eight weeks had more than dou-
ble the starter intake (5.51 lb.) of calves 
weaned at six weeks (2.04 lb.).

Another factor resulting in greater start-
er intake preweaning and postweaning for 
calves weaned at eight weeks versus at six 
weeks is that the former calves were also 
larger — a driving factor in increasing in-
take.

Other differences noted in this study 
were: greater starter intake, serum 
BHBA and fecal starch at day 49 (but not 
at days 35 or 63) for the six-week treat-
ment compared to the eight-week treat-
ment; more time ruminating before, but 
not after, weaning for the eight-week 
treatment, along with less time lying af-
ter weaning.

What I would consider excessive were 
daily gains (2.38 and 2.84 lb.) for calves 
weaned at eight weeks and six weeks of 
age — unless this was gut fi ll related to 
considerably greater starter and straw in-
takes. Some of these parameters may be 
related to the use of a pelleted starter — 
even with straw available.

In December 2014, on a large new dairy 
with excellent calf facilities, I walked 
through two rows of calf hutches with 
about 40 calves per row. Calves were about 
six weeks old and had a pelleted starter 
available. In one row, four calves were ru-
minating, and in the other row, only two 
calves were. Thus, about 8% were rumi-
nating — similar to the data of Porter et 
al. (2007) in which 8.7% were ruminating, 
compared to 21% on a texturized starter. 
This is an indication of marginal ruminal 
acidosis.

If you accepted the conclusion of the 
Eckert et al. study, then you would not 
consider weaning calves at six weeks of 
age. That was the thought behind a previ-
ous calf study at the University of Illinois 
(Stamey et al., 2012) in which I also formu-
lated the texturized calf starter fed.
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Using a more traditional calf feeding pro-
gram, two quarts of a milk replacer with 
20% protein and 20% fat were fed twice 
daily with 1.25 lb. of dry milk replacer. 
That was compared to a 28% protein/15% 
fat accelerated milk replacer (similar to 
the Eckert et al. milk replacer) fed at 2% of 
calf bodyweight.

Starter intake during week 1 was low 
but increased each week thereafter. How-
ever, since more 28/15 milk replacer was 
being fed, starter intake each week was 
less than for calves on the 20/20 treat-
ment. During week 5, starter intake was 
more than 1 lb. for the 20/20 milk replac-
er but was about half that for the 28/15 
treatment. When one-half of the milk re-
placer was removed during week 6, start-
er intake more than doubled for the 28/15 
milk replacer, which was a greater rela-
tive increase than starter intake for the 
20/20 milk replacer.

After calves were fully weaned, starter 
intake nearly equalized during week 7 and 
did thereafter for calves that had been on 
each milk replacer treatment. At the end 
of eight weeks, calf weight had doubled 
for the 28/15 treatment, while the 20/20 
calves weighed 22 lb. less.

The Bottom Line
When calves are weaned should be based 
on a number of factors. The primary one 
is the amount of starter being consumed 
prior to the beginning of the four-week 
weaning transition period. The amount 
of starter intake will be dependent on 
how much milk/milk replacer is being fed. 
That will help determine the step-down 
weaning and program length necessary to 
avoid slumps in performance during and 
after weaning.

Two other factors include: some mea-
surements of calf starter intake by weeks 
for the current milk/milk replacer feeding 
program, and the target bodyweight in-
crease from birth for calves at the end of 
two months of age.

That should then help a dairy producer 
determine when to wean calves, rather 
than just arbitrarily deciding at what age 
to wean the calves.

References
Eckert, E., H.E. Brown, K.E. Leslie, T.J. 
DeVries and M.A. Steele. 2015. Weaning age 
impacts growth, feed intake, gastrointestinal 
development and behavior of Holstein calves 
fed an elevated plane of nutrition during the 

2. Weaning transition weeks 
and expected starter intakes
Week Lb./day
Week before weaning begins 1.0
Reduce milk/milk replacer 
   feeding by half 2.0
Fully wean calves 4.0
Second week after full weaning 5.0-6.0

1. Calf performance parameters for weaning at six versus eight weeks
                                                -------------------------------------------------------Age at weaning---------------------------------------------------------                        

  ---------------------6 weeks---------------------                             ---------------------8 weeks-----------------------
Week relative to weaning (0) -2 -1 0 +2 -2 -1 0 +2
Starter intake, lb./day 0.05 0.14 2.04 4.59 0.54 1.18 5.51 7.09
Straw intake, g/day 1 6 55 55 15 29 87 140
Water intake, lb./day 0.88 0.88 12.56 16.70 1.32 3.08 19.8 24.4
Metabolizable energy intake, Mcal/day 7.62 7.73 3.57 5.48 8.21 8.97 6.59 8.46
Daily gain, lb./day 1.48 1.41 0.77 2.07 2.09 1.98 2.33 2.84
Ruminating time, minutes/hour 4.37 2.56 1.36 3.06 5.05 9.80 2.13 0.68
Lying time, minutes/hour 35.1 27.2 41.1 39.7 32.7 42.8 29.2 30.7

pre-weaning stage. J. Dairy Sci. 98:6315-
6326.

Kertz, A.F., and H. Chester-Jones. 2004. 
Guidelines for measuring and reporting calf 
and heifer experimental data. J. Dairy Sci. 
87:3577-3580.

Kertz, A.F., and J.R. Loften. 2013. A his-
torical perspective and brief review: Holstein 
dairy calf milk replacer feeding programs in 
the U.S. Prof. Anim. Scientist 29:321-332.

Porter, J.C., R.G. Warner and A.F. Kertz. 
2007. Effect of fiber level and physical form 
of starter on growth and development of dairy 
calves fed no forage. Prof. Anim. Scientist 
23:395-400.

Stamey, J.A., N.A. Janovick, A.F. Kertz and 
J.K. Drackley. 2012. Influence of starter pro-
tein content on growth of dairy calves in an 
enhanced early nutrition program. J. Dairy Sci. 
95:3327-3336.  ■


