
HEIFERS at one time were largely 
relegated to the “back 40” acres 
and had to manage for themselves 

with what was available.
In the 1960s and 1970s, free-choice 

feeding of corn silage became in vogue, 
which resulted in fat heifers and a host 
of problems. Foremost was the internal 
fattening pattern with dairy heifers, as 
I learned in my doctoral project with 
growth and development of Angus and 
Holstein bulls, steers and heifers.

Fat heifers have a restricted birth ca-
nal area, which increases calving difficul-
ty and negatively affects both the moth-
er and her calf. Fat heifers often have a 
cascade of metabolic issues due to poor 
intake, rapid body condition loss, fatty 
liver and clinical or subclinical ketosis 
and milk fever. Generally, bodyweight 
gains of more than 1 kg per day (2.2 lb.) 
exceed the capacity of protein deposi-
tion and result in undue fattening.

The next challenge to feeding heifers 
became genetic progress. As cows were 
increasingly selected for greater milk 
production, increased dry matter intake 
came along too. An increased focus on 
forage quality for cows also affected heif-
ers. If heifers are fed high-quality forages 
free choice in a balanced total mixed ra-
tion (TMR), they could become fat, too.

Two approaches were developed:
1. Add straw or some lower-quality for-

age so heifers could be fed free choice 
without fattening (Greter et al., 2008; 
Feedstuffs, April 13, 2009). Sorting of that 
TMR by heifers could be problematic.

2. Limit feeding was another alterna-
tive, but behavior by dominant heifers 
in a group could leave lower-social order 
heifers with leftovers in the bunk and 
poorer gains (Feedstuffs, Nov. 9, 2009).

With this background in mind, I will 
review a study by Coblentz et al. (2018).

Study design. A set of 240 Holstein 
heifers averaging 903 + 124 lb. were 
separated into one of 24 identical pens, 
with six pens per block, and were fed for 
a 91-day trial period. Different stocking 
densities of 100%, 125% or 150% were 
achieved by allotting eight, 10 or 12 heif-
ers per pen.

Each pen had eight head locks averag-
ing 24 in. of bunk space per heifer, an au-
tomatically scraped alley and foam-core 
mattress freestalls bedded with a thin 
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layer of dried organic solids. The overall 
area per heifer with the different stock-
ing densities averaged about 114, 91 and 
76 sq. ft.

On a dry-matter basis, the TMR con-
tained 51.9% alfalfa haylage, 33.5% corn 
silage and 14.6% wheat straw, with a 
vitamin/mineral package. The ration 
nutrient composition averaged about 
12.8% crude protein, 46.3% neutral de-
tergent fiber, 32.1% acid detergent fiber, 
5.1% starch, 2.54% ether extract, 1.09% 
calcium, 0.33% phosphorus, 1.1% potas-
sium and 0.32% magnesium, with calcu-
lated total digestible nutrients of 60% 
and metabolizable energy of 1.11 Mcal/
lb. Straw was included as either long via 
slabs of rectangular bales fed into the 
TMR mixer while mixing the ration or 
processed through a tub grinder with a 
10 cm screen to limit long particles to a 
length of less than 7.5 cm.

The TMR was fed at 11 a.m. daily and 
pushed up at least twice daily, and orts 
were weighed at 9 a.m. each day. The 
TMR was fed ad libitum, but the amount 
fed was based on a bunk scoring system 
to come close to a minimal amount of 
orts left each day.

Initial and final bodyweights were tak-
en daily and averaged over a three-day 
period. During each period, each heifer 
was measured for heart girth, body 
length, hip height and hip width and as-
sessed for body condition by two trained 
evaluators. Standing time was assessed 
by an electronic pendant. Six times dur-
ing the trial, two evaluators assessed 
cleanliness with a scoring system.

Results. There were no diet-by-stock-
ing density interactions. The only sig-
nificant difference in nutrient intakes 
between the TMRs was 0.22 lb. more 
starch, 0.07 lb. more crude protein, 0.07 
lb. more ash, 6 g more calcium and 2 g 
more magnesium intake for the short-

straw TMR.
Other key observations included:
• There were few significant body 

measurement differences. Average daily 
gains ranged from 1.92 lb. to 2.18 lb. and 
were about 0.15 lb. greater for the 100% 
stocking density versus overstocking 
with the short-straw TMR — but only dif-
fered by 0.18 lb. greater for the 125% ver-
sus 150% stocking density for long-straw 
TMRs. The latter pattern also existed 
for body condition increase and feed ef-
ficiency. Overstocking did increase vari-
ability in average daily gain, regardless 
of TMR.

• Stocking density did not affect sort-
ing behavior by heifers in this study. 
However, the long-straw TMR did show 
about twice as many large particles as 
the short-straw TMR on the top screen 
of the Penn State Particle Separator, 
indicating that heifers sorted more ag-
gressively against the larger straw par-
ticles. On the other hand, heifers fed 
both TMRs preferred medium, short and 
small particles.

• The data loggers provided some in-
direct evidence that as overstocking in-
creased, heifers compensated by stand-
ing more, since stall availability was 
more limited. Overall, this resulted in 
overstocked heifers standing 38 minutes 
more daily and six minutes more per 
standing bout (Table).

• While cleanliness scores did not dif-
fer by diet and diet-by-stocking density 
interaction, scores for legs and flanks 
were either greater or tended to be 
greater for both overstocked pens ver-
sus the 100% stocked pens. Also, there 
was greater variability within overstock-
ing. This was likely due to heifers in the 
lower social order in overstocked pens 
deciding to “rest in the alleys due to 
fatigue, frustration or lack of discern-
ment.”

The Bottom Line
Feeding good-quality forage TMRs free 
choice to heifers can result in excess 
daily gains and body condition. Adding 
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Effect of stocking rate on standing time of heifers
 ----------------------------Standing----------------------------
Stocking rate, % Min./day Hours/day Min./bout
100 583 11.9 53
125 612 11.6 56
150 629 12.0 60
Std. error of means 8.0 0.35 1.9
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straw or low-quality feedstuffs can mini-
mize that problem. However, the ques-
tion then is how much to process the 
straw to minimize sorting by the heifers. 
On top of that, what happens when heif-
ers are overstocked in pens by 25-50%?

This study found that it is better to 
process long straw before incorporating 
it into TMRs, as it reduced long particle 
sorting and minimized variability in av-

erage daily gains. Also, overstocking 
tended to increase standing time and 
increased the number of dirty legs and 
flanks.

References
Coblentz, W.K., M.S. Akins, N.M. Esser, R.K. 
Ogden and S.L. Gelsinger. 2018. Effects 
of straw processing and pen overstocking 

on the growth performance and sorting 
characteristics of diets offered to replace-
ment Holstein dairy heifers. J. Dairy Sci. 
101:1074-1087.

Greter, A.M., T.J. DeVries and M.A.G. von 
Keyserlingk. 2008. Nutrient intake and feed-
ing behavior of growing dairy heifers: Effects 
of dietary dilution. J. Dairy Sci. 91:2786-
2795. n


