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Heifer growth targets 
have use, limitations
TARGETED heifer growth has been 

espoused by several parties 
(Van Amburgh and Meyer, 2005; 

Hoffman, 2007; BANM, 2007). The 
essence of this approach is that there 
are genotypic and phenotypic aspects 
that impact mature bodyweight (MBW) 
of dairy cows. 

These aspects contribute variation not 
only to the mature cow but also to the 
growth phases through which heifers 
progress. Genetic variation comes not 
only from different breeds but within 
breeds as well. An example of within-
breed variation was studied (Hansen 
et al., 1999) due to divergent genetic 
selection for large versus small body size 
of Holstein cows from 1966 to 1994 (Table 
1). The coeffi cient of variation (CV) 
ranged from 0.6 to 1.2% for bodyweight 
and from 0.16 to 0.36% for whither height 
for 217 fi rst-parity animals to 51 third-
parity cows. 

These results contrast with a fi ve-
year Holstein herd database of mixed 
genetic lines (Kertz et al., 1997) in Table 
2 with a CV of 8-9% for bodyweight and 
2.3-3.1% for wither height for 281 in the 
fi rst parity and 61 or 63 for the third or 
fourth parity.

Phenotypic variables are many as 
Hoffman (2004) listed 17 affecting 
performance other than nutrition. 
Nutrition itself is comprised of many 
variables, among which the largest 
is dry matter intake (DMI). Figure 1 
displays the heifer data used in the 
2001 edition of the National Research 
Council’s (NRC) dairy recommendations 
(provided by Dr. Jim Linn of the 
University of Minnesota) and the 
relationship between predicted versus 
observed DMI. 

Note that the grouping of data is much 
tighter at the lower DMI, and then it 
appears to widen further and also be 

greater than predicted as DMI increases. 
This variability in DMI is greater than I 
believe cow data are and likely refl ects 
the wide range of diets and conditions to 
which heifers are exposed during their 
growing period.

Hoffman (2007) addressed two main 
limitations of taking weights or heights 
to plot heifer growth on a graph. First, 
desired daily gain or weight of a heifer at 
a given age is a function of genetic size 
potential (Table 1). Second, breed-based 
growth charts used for individual heifers 
do not take into account that genetic 
variation for size within a breed can be 
as great as between breeds (Tables 1 and 

2). 
Van Amburgh and Meyer (2005) 

proposed expressing heifer growth 
or bodyweight as a simple function 
of MBW. While acknowledging for a 
moment that MBW of cows in most 
large herds that initiated or expanded 
with heifers purchased from around the 
U.S. and Canada is largely considered 
missing genetic information, Hoffman 
(2007) proposed a surrogate MBW 
based on 0- to 12-day post-calving 
bodyweight. 

Using factors to adjust post-calving 
bodyweight to fourth-lactation MBW 
(Table 3), the second lactation factor 
appeared to most closely approximate 
MBW based on data of Kertz et al. 
(1997). Since bodyweights were 
the same for the third and fourth 
lactations (Table 2), if that same 
relationship held for data of Hansen et 
al. (1999), then the second lactation 
factor would avoid the over-prediction 
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1. Least square means for direct responses in selection for 
bodyweight and wither height
Trait Parity Small line Large line
Postpartum bodyweight, lb. 1 1,229 1,341
 2 1,312 1,462
 3 1,411 1,585
Bodyweight 1 month postpartum, lb. 1 1,116 1,231
 2 1,222 1,376
 3 1,286 1,480
Wither height, in. 1 50.8 53.6
 2 51.3 54.1
 3 51.5 54.6

2. Prepartum and immediate postpartum bodyweight and 
wither height
                                                                       --------------------------------Parity------------------------------
 1 2 3 4
Prepartum bodyweight, lb. 1,345 1,504 1,672 1,658
Immediate postpartum bodyweight, lb. 1,204 1,350 1,464 1,473
Wither height, in. 54.3 55.5 56.3 56.2

3. Conversion of post-calving bodyweight to MBW using lactation 
factors and compared to actual bodyweight from two databases
 Actual  Hansen et al. Kertz et al.
Lactation bodyweight Factor (small line/large line) (1997)
First 0-21 days post-calving 1.176 1,445/1,577 1,416
Second 0-21 days post-calving 1.087 1,426/1,589 1,467
Third 0-21 days post-calving 1.042 1,470/1,652 1,525
Fourth 0-21 days post-calving 1.000 ?/? 1,473
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of MBW, as noted in data of Kertz et al. 
(1997) in Table 3. 

As noted by Hoffman (2007), it is not 
easy to get MBW of cows in a herd, 
whether by scale or weight tape, and 
crossbreeding further complicates the 
data.

Hoffman (2007) then developed a 
universal heifer growth standard (Table 
4). He attributed advantages of this 
method to at least partly suppressing 
effects of growth variance caused by 
genetics. Then, multiple heifer growth 
charts by breed or by size would not be 
necessary. 

This approach was evaluated by 
Hoffman (2007) using 168 heifers (110 
Holsteins, 52 F2 Holstein x Jersey 
crossbreds, four Brown Swiss and 
two Jerseys) from the Marshfi eld 
Agricultural Research Station and 
comparing their growth to a traditional 
Holstein growth benchmark (MPS, 
2003). Variance in Figure 2 was reduced 
by plotting age versus MBW (Figure 3) 
rather than simply against bodyweight. 
Heifers older than 16 months of age 
and above the growth benchmark line 
in Figure 3 were attributed to over-
conditioning.

There are several significant 
limitations of the MBW approach. First 
is the need for a simple method (Kertz, 
2007) to gather bodyweight and wither 
height measurements of either mature 
cows or by their second lactation to 
use as a lactation factor to compute 
MBW. 

Another very practical problem is 

grouping and movement of heifers. 
Bach et al. (2006) evaluated the impact 
of delaying heifers (n = 2,817 Holsteins) 
from moving from one group to the 
next when they had not reached the 
targeted bodyweight for that group. 
This was done at a large calf/heifer 
ranch in Spain (disclosure, I have 
consulted for this operation) that 
raises heifers for 140 other dairies; 
hence, there is a lot of potential 
genetic variation. 

Animals that were delayed and then 
regrouped with a new set of younger, 
incoming heifers were weighed every 
15 days until they reached the target 
bodyweight and then were moved up one 
group with their initial acquaintances. 
This resulted in improved daily gain of 
the older heifers. The overall increased 
daily gain observed for the fi rst 18 days 
of regrouping disappeared 45 days later, 
as the daily gain of delayed animals was 
then similar to their non-delayed cohorts. 

Whether this was due to social order, 
environmental differences or differences 
in bodyweight or age is not known.

The Bottom Line
Use of targeted heifer growth rates 
based on MBW of dams is a sound 
biological approach. However, there 
are practical limitations to securing 
MBW and height of cows and making 
the same measurements in growing 
heifers.
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4. Universal heifer growth chart 
for 24-month age at first calving
Heifer age, months % of MBW
Calf 6.5
1 9.7
2 12.8
3 16.5
4 20.2
5 24.0
6 27.7
7 31.4
8 35.0
9 38.9
10 42.4
11 46.3
12 49.9
13 (breeding) 53.7
14 (ages) 57.4
15 (program) 61.1
16 64.7
17 68.5
18 72.2
19 76.0
20 79.6
21 83.3
22 87.1
23 90.8
24 (7 days pre-calving) 94.0
24 (7 day post-calving) 85.0
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2. Age and weight relationship of 168 heifers from Marshfield
Agricultural Research Station, University of Wisconsin, versus

benchmark growth line (MPS, 2003) with points shown
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3. MBW relationship of 168 heifers from Marshfield Agricultural 
Research Station, University of Wisconsin, versus

benchmark growth line (MPS, 2003) with points shown

y = 4.3662x - 0.4818 2R  = 0.9642
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