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Calf growth data show gender
differences in dairy calves

Data are limited on growth in large
numbers of young dairy calves. A study
by Arrayet et al. (2002) was done to
evaluate the influence of dietary zinc
and bovine leukocyte adhesion defi-
ciency (BLAD) on performance and
also to provide Holstein neonatal
growth and development data.

Supplemental zinc from three differ-
ent sources added to a control diet with
39 mg/kg (ppm) had no significant ef-
fects on any growth parameters. Simi-
larly, there were no significant effects
of BLAD except for smaller (P < 0.001)
head width in female calves, so growth
in this study was relatively uncon-
founded.

Holstein calves (n = 421) were brought
into a calf ranch after being fed 4 qt. of
colostrum at the dairy of origin. No evi-
dence was presented as to blood immu-
noglobulin G (IgG) levels of these
calves. They were allocated into four
dietary zinc treatments of 105 per
group. Each calf received an injection
of 500,000 IU vitamin A and 75,000 IU
vitamin D upon arrival and at 10 weeks
of age. They were housed in individual
hutches throughout the trial and fed
pasteurized waste milk at 4 qt. twice
daily throughout until weaned at 90
days of age.

By comparison, the average age at
weaning of heifer calves in the U.S. is
8.4 weeks of age (National Animal
Health Monitoring System, 2002). Vari-
ous vaccinations were given during the
first, fourth and 10th week of age. Male
calves were implanted at 30 days of age
with zeranol and were surgically cas-

trated at 60 days of age. Calves were
fed a 17.4% crude protein calf starter
free choice from birth, but, unfortu-
nately, no consumption data were pro-
vided. There was also no indication if
or how much water was provided.

Figure 1 (p. 27) shows bodyweight
for three data sets.

The Purina data are actual data from
the research herd (Kertz et al., 1997 and
1998) from 1990 to 1995. The Wiscon-
sin data are based on the current geno-
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TABLE
Comparative data between female and male Holstein calves

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

------Birth------ ----30 days---- -----60 days---- ----90 days----
Female Male Female Male Female Male Female Male

_______________________________________________________________________________________________________________________________________

Bodyweight, lb. 91 97 111 122 191 184 229 251
Wither height, in. 29.7 30.6 31.3 32.0 33.3 33.9 35.7 36.3
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2. Wither heights of Holstein heifers at age intervals.
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1. Bodyweights of Holstein heifers at age intervals.
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type of U.S. and Canadian Holstein re-
placement heifers as of 1995 as de-
scribed by Hoffman (1997). The data of
Arrayet et al. (2002) were based on
calves born in 1994 from an unidenti-
fied number of different dairy herds.

So, each of these data sets are now
three to four generations removed from
current Holstein heifers if the average
age at first calving was 24 months in
each generation. This is a considerable
period for genetic progress. Unfortu-
nately, the genetics of first-calf heifers
are probably less known now due to
the major purchase of heifers from vari-
ous sources around the country for start-
up herds and expansion of existing
herds, due to the increased use of bulls
especially in larger herds and because
simply less attention seems to be paid
to the genetics of first-calf heifers.

The average birth weight of 88 lb. for
female calves in the Purina data may be
skewed lower because 40% of the 340
calves were from first-calf heifers. By
themselves, female calves of first-calf
heifers averaged 84 lb. bodyweight,
while female calves from parity two or
greater cows averaged 91 lb.
bodyweight. While it is not known what
percentage of Wisconsin or Arrayet et
al. female calves were from first-calf
heifers, their birth bodyweight of 92.5
and 90.5 lb., respectively, are higher
than 88 lb.

The Wisconsin bodyweight at age
one month appears a bit anomalous, as
it is about 27 lb. greater than either
Purina or Arrayet et al. bodyweight. At
two months of age, Arrayet et al.
bodyweights compared to Purina
bodyweights are most dissimilar, while
at three months, they are similar. Wis-
consin bodyweights are more aggres-
sive than both Purina and Arrayet et al.
except at two months of age compared
to Arrayet et al.

Figure 2 (p. 27) depicts wither heights
for these data sets.

Wither heights are more similar
among data sets than were bodyweights.
However, the Wisconsin data appear a
bit more aggressive than either Purina
or Arrayet et al. data. Wither heights
for the Purina data by parity were not
recorded. However, since there is a gen-
eral relationship between bodyweight

and wither height at this age period, it
could be assumed that smaller
bodyweight female calves from first-calf
heifers would also have somewhat
lower wither height.

It is also possible that not weaning
calves until at the end of three months
in the Arrayet et al. data may have made
some difference versus the early wean-
ing at one month of age in the Purina
data. However, the smaller birth weight,
one-herd source and possibly higher
percentage of calves from first-calf heif-
ers in the Purina data are the most likely
contributing factors.

A further contribution of the Arrayet
et al. data was the derivation of formu-
las to predict bodyweight and wither
height from age. They are:

• Bodyweight (kg) = 40.32 + 0.23303
age (days) + 0.005368 (age)2; standard
error = 0.022; R2 = 0.96.

• Wither height (cm) = 75.24 +
0.12657 age + 0.000486 (age)2; stan-
dard error = 0.0088; R2 = 0.91.

Additionally, data are available in the
publication of Arrayet et al. for body
length, body condition score, head
length, radial length, metacarpal
length, metatarsal length, tibial length,
head width, metacarpal circumference
and metatarsal circumference.

Some may wonder how the above
data compare to that of calves fed an
accelerated growth program. Insofar as
I can find, there are only three refereed
journal publications in this area
(Blome et al., 2003; Diaz et al., 2001;
Tikofsky et al., 2001). All of these
studies used Holstein bull calves that
averaged 99, 99, and 103 lb. initial
bodyweight, respectively, and ended
in slaughter at the end of the studies
for body composition growth data.
That these were bull calves and had
higher starting bodyweights than
heifer calves as noted above are two
mitigating factors.

In Blome et al., there were eight or
nine animals per treatment. The experi-
mental period was 42 days. Final
bodyweight by treatments ranged from
132 to 156 lb., and final wither heights
ranged from 33.5 to 34.4 in. from a
range of starting wither heights of 31.4-
32.5 in.

In Diaz et al., there were six animals

per treatment. Days on treatment ranged
from 24 to 99 as prescribed by the treat-
ment protocol. Final bodyweight
ranged from 143 to 232 lb. at the time
of slaughter for body composition data.
No wither heights were available in the
publication.

In Tikofsky et al., there were six ani-
mals in a baseline group and eight in
each of three treatments. Calves were
on treatment for an average of 55 days
and averaged 187 lb. bodyweight at
slaughter for body composition data.
No wither heights were available in the
publication.

Comparative data between female
and male Holstein calves from Arrayet
et al. (Table) show that different birth
weight carried on to more differing
bodyweights at 90 days. However, there
were only slight differences in wither
heights throughout the 90 days.

The Bottom Line
Growth data for young calves are lim-

ited. Available data for female calves
do not show much difference in weight
and height if they have a common start-
ing point. Male calf data are different,
especially for weight, from female
calves.
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