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Introduction

A critical evaluation of production in first lactation
heifers once they reach the milking herd is important
to determine the effects of the heifer rearing program.
This can easily be done by monitoring start-up milk
(milk production O to 40 days in milk), start-up milk
butterfat and protein, and peak milk, peak milk butter-
fat and protein (41 to 100 days in milk) because these
are directly related to heifer development.

Heifers will not return on the producer’s investment
of approximately $1000.00 to $1300.00 per heifer at
24 months of age until they are lactating. Delay in age
to first calving adds approximately $50.00 per heifer
per month to the expenses incurred in raising heifers.
Several specific reasons can be given as to why heif-
ers don’t perform once they reach the lactating herd:
(1) when illnesses (pneumonia) occur during the early
development period, the effects may linger and affect
lactation, decreasing milk production, (2) rations should
be specifically formulated for weight gains during stra-
tegic time periods of development, but overfeeding
prior to puberty can be detrimental to milk production,
(3) heifers should weigh 775 to 800 pounds at 14 to 15
months for breeding to calve at 24 to 25 months, (4)
heifers should gain 1.8 pounds per day of age to calve
at 24 months weighing 1350 pounds, (5) use superior
Al sires on replacement heifers for breeding, as first
calf heifers represent 33% of the contribution of calves
to the replacement pool, (6) weight is more critical
than age at calving in relation to milk production, (7)
monitor

weight, height, body condition score at calving to
reflect heifer development, along with milk produc-
tion at start-up, peak milk, and mature equivalents as
an indicator of good heifer development. Heifers can
be adequately developed to calve at 24 months, while
decreasing expenses and increasing profits.

Milk Production in Heifers

Studies on the effect of weight and age at first calv-
ing on subsequent milk yields have been conducted.
Essentially all studies demonstrate that weight at calv-
ing and not age played a more significant role in milk
production and reproduction. Groups of heifers have
been applied to an accelerated growth study gaining
2.4 pounds per day after puberty and freshening at 19.7
months of age. Compared to heifers calving at 26.9
months of age, the milk yields were significantly lower
in the accelerated group, but there were no differences
in the second lactation milk yield. Agreater cumulative
yield was experienced at 36 months of age, on a milk
yield per day of age, because the accelerated group was
well into their second lactation. This would also sig-
nificantly reduce the number of nonproductive months
for replacement heifers. This is not to suggest calving
at 19 months but to illustrate how earlier breeding can
affect lifetime production and decrease the nonproduc-
tive months prior to calving.

Weight at calving has the most significant influence on
increasing the first lactation milk yield. The only other
time weight is more important is when she is sold as a
cull cow. Keown’s studies presented data showing an
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increase in total first lactation milk yields between 1150
pound versus 1250 pound heifers after calving. The
heavier heifers produced 527 pounds more milk than the
lighter heifers. Whereas, heifers weighing 1300 pounds
after calving produced only 41 pounds more milk than
the 1250 pound heifers, hardly economically justifiable
for the additional 50 pounds of weight. In fact, some
studies indicate the larger, older (>30 months) 1300
pound post calving heifers produce less milk than the
1250 pound heifers calving at 24 months. The goal of
1250 pounds could be easily accomplished at a daily
gain of 1.8 pounds per day during development.

Table 1: Milk Production versus HeiferWeight

Pounds Increase
in Production

Heifer Weight Over the 1000
After Calving Pound Heifer
1050 200
1100 500
1150 500
1200 900
1250 1000
1300 1000
1350 1025
1400 1000

Heifers can calve at 24 months of age and have high
milk production. Holstein herds in Wisconsin, pro-
ducing in excess of 22,000 pounds, raise heifers that
weigh 800 pounds at 13 months for breeding, calving
at an average of 24 months weighing 1350 pounds.
Furthermore, large heifers, weighing 1250 pounds
after calving, are closer to their genetically determined
mature size and need less energy to grow during their
first lactation. This may help alleviate the syndrome
known as “sophomore slump” or milk production
depression after the second calving.

Heifers in the Lactating Herd

A heifer should be considered as a herd replacement
only if the milk production of the dam is above the
herd average. Projected mature equivalent (ME) for
heifers should be within 500 pounds of mature equiva-
lents for second and later lactation cows. Despite this
fact, data from the Raleigh Dairy Records Processing
Center indicate that in 1997 the average heifer mature

equivalent for milk is more than 1000 pounds below
second and later lactation cows. If heifers were given
the same opportunity to be fed equally, the same

level of genetic application as mature cows, and the
same culling pressure as for later lactations, then we
would expect the projected ME 305-day milk produc-
tion to be the same. While heifers should be geneti-
cally superior, the same culling procedures have not
been applied as in later lactation cows. Since culling
increases production faster than genetics, second and
later lactation cows projected ME for milk production
should be within 500 pounds of heifers. The disad-
vantage of using ME as a measure of genetic progress
is the two to three year lag period between concep-
tion and projected production records of progeny.
Even though ME is not a true measure of genetics, it
does measure genetic potential if all other variables
between parties are equal.

Another measure of potential genetic gain in the herd
is the 305 day ME of this year’s first lactation heifers
over that of the previous year. An average of greater
than 200 pounds over that of last year’s heifers is
reasonable genetic gain.

Evaluate first calf heifer start-up milk or milk produc-
tion less than 40 days, check peak milk, and mature
equivalents. All of these are a direct reflection of how
well the heifer management program is doing. For
example, with a 20,000 pound rolling herd aver-

age, start-up milk should be in the range of 65 to 68
pounds, with a milk fat of 3.8 to 4.0%, with milk pro-
tein within 85% of milk fat. Start-up milk is a direct
reflection of heifer development and the first three
week transition period after freshening. Start-up milk
fat is an indicator of heifer body condition score, as
70% of the start-up milk fat will be derived from body
stores of fat. When body condition scores are low at
freshening, milk fat is also low. When start-up milk
fat is 4.0%, then milk protein should be approximately
3.4%.

First calf heifer peak milk (milk 41 to 100 days on
DHIA records) should also be evaluated as an indica-
tor of replacement heifer management and genetic
gain. Heifers should peak by 60 days in milk. The
exception would be heifers calving in the hot summer
months and not peaking until 90 days. The difference
in start-up milk (0 to 40 days in milk) and peak milk
(41 to 100 days in milk) should be approximately 6
to 7 pounds for first calf heifers. Therefore, if start-up
milk is 68 pounds, then heifers should peak at 74



pounds. As a comparison, the goal for peak milk of
first lactation heifers would be expected to be 75%

of the third lactation and greater cows and 80% of
peak milk production for second lactation cows. As an
example, surveys of inadequately developed heifers
on several farms show peak milk for heifers at 62 to
65 pounds, when second and greater lactation cows
are reaching 90 pounds and 100 pounds, respectively.
To meet optimal production and contribution to the
herd, these heifers should have an additional 10
pounds of peak milk. These farms had first lactation
heifer inventories in the lactating herd ranging from
35 to 47%. This type of production level is a direct
result of inferior heifer development and a lack of
heifer monitoring, resulting in decreased milk produc-
tion when heifers entered the lactating herd.(Figure 1)
For every additional pound of peak milk, an increase
of 200 pounds of milk can be expected over the total
lactation of first calf heifers. If these heifers were
reaching this additional 10 pounds of peak, the poten-

HOLSTEIN HEIFER WEIGHT

tial exists for 2000 pounds more total lactation milk
yield per heifer. In a 100 cow dairy, with 35 first calf
heifers, this would equate to an increase over one year
of 70,000 pounds of additional milk in the bulk tank.

When milk production is below the targets or goals,
monitor heifers to detect where heifer management

is weak.(Figure 2) In most cases, producers will need
to initiate the program with the nursing calves and
develop these heifers to 2 years old before progress
can be noticed. This means that if emphasis is placed
on a heifer development monitoring program today,

it will be two years before a difference can be seen in
the bulk tank. However, if heifers are currently weigh-
ing 775 to 800 pounds at 14 to 15 months, but are not
calving until greater than 28 months, then breeding
needs to start earlier. Heifers this age and weight are
of adequate size for breeding. Reducing the age at first
calving could reduce the time interval from 2 years to
1 year to demonstrate a real difference in the heifer
rearing program.

Optimal Weight
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Figure 1: Chart with heifers plotted (@ based on weight in relation to months of age.
Chart indicates period of poor heifer development during the early prepubertal period. Heifers are also falling below
our optimal development after breeding. Heifers are often bred, pregnancy checked, and neglected until freshening.



HoLsTeIN HEIFER WEIGHT AND HEIGHT CHART
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Figure 2: Heifer chart demonstrating optimal weight, height, ADG, and BCS by months of age.
*ADG (average daily gain) stratified by months of age.
ABCS (body condition score) stratified by growth periods.
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