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IN A previous Hoard’s Dairyman 
article “A dollar spent now is a dollar 
gained later,” on page 561 of the Sep-
tember 25, 2017, 
issue, I outlined 
key parameters 
for evaluating 
calf and heifer 
performance. The 
biggest gap is to 
measure heifer 
height and body 
weight, especially 
after the first 2 months of age. 

Unfortunately, it is simply not 
easy to do that in such a way that 
avoids an impromptu rodeo, consid-
erable labor, and facilities with a 
scale and height measurement tools. 

Coming from this understanding, 
I was impressed by a presentation 
at a European conference. An Israeli 
extension and research group has 
created a system that may become a 
viable, economical option for glean-
ing these metrics. 

First, a bit about the Israeli dairy 
industry. The country is home to 
135,000 Holstein cows, 120,000 heif-
ers, and 776 dairy farms. Of those 
animals, 100 percent are A.I. bred, 
zero are grazed, and average annual 
yield per cow is 26,358 pounds 
with 3.75 percent fat and 3.45 per-
cent protein. Thirty-three percent 
of herds are made of first lactation 
cows with annual milk yields of 
23,892 pounds. Further data pre-
sented included the cost of raising 
a heifer until first calving. In Israel, 
that takes about $3,250 or 17 per-
cent of a cow’s total expenses. 

We know that there are high cor-
relations for rate of growth, body 
weight, height, and other skeletal 

measurements, calving difficulty, and 
first-lactation performance as long as 
excess fattening does not occur. Previ-
ously, I have recommended minimal 
body weight measurements logging 
data at birth, 2 months, 6 months, 12 
months, and right before first calving. 

A better growth measure 
Ideally, there would also be height 

measurements at those same time 
points. These data would enable deci-
sions to be made about how heifers 
were progressing between periods 
allowing changes or adjustments to 
be made in feeding and management 
programs if results were not satisfac-
tory. Few operations take such mea-
surements unless they are needed for 
sale or contractual purposes. Ideally, 
a system could be developed that 
minimizes all of these difficult ele-
ments. Such was the intent in devel-
oping a 3-D system.

A 3-D camera was installed on 
the ceiling about 9 feet above a two-
way path between the feeding and 
resting areas. 

This design allowed heifers to 
voluntarily walk between these 
two areas below the camera sev-
eral times daily. This was done 
at the Volcani Center’s research 
dairy farm, which has about 400 
total dairy animals of which 107 
were heifers between the ages of 
4 months to 22 months of age. The 
heifers were kept in seven mutually 
exclusive age groups. 

Ranges of measurements were: 
• Body weight from 352 pounds to 

1,260 pounds with a mean weight of 
782 pounds; 

• Wither height of 38.6 inches to 
54.3 inches with a mean height of 
47.3 inches; 

• Hip height of 40.4 inches to 58.3 
inches with a mean of 50.2 inches; 

• Chest girth of 46.1 inches to 76 
inches with a mean of 62.3 inches. 

A model was developed based on 
image processing and a 3-D camera, 
including an identification system 
with reader, antenna, and proximity 
sensor. The camera and processes 
were tested, and software was devel-
oped to produce a 3-D image from 
the raw image while filtering noise. 
Parameters selected were wither 
height, body weight, and hip height 
at the tail root. 

A similar number of heifers (117 
and 124) were measured in each of 
the research herds and at a com-
mercial dairy farm to validate 
the system. At each farm, there 
were similar ranges and averages 
for age, wither heights, and body 
weights (Table 1).

Data from both of these dairy 
farms were evaluated for fit, and 
researchers found that 92 per-
cent to 98.5 percent of variation 
was accounted for by the regres-
sion of actual versus 3-D estimates 
for both height and weight. Error 
terms were also similar for both 
dairy farms. 

This system was found to be 
stable and reliable over the age, 
height, and weight measurements 
for these Holstein heifers with a 
high level of accuracy. Commercial 

application of this system has not 
yet been developed. 

Technology can open a door
The ultimate measurement of 

a calf and heifer program is how 
well they perform as lactating cows 
as described in the Hoard’s Dairy-
man article “Our heifers become 
cows,” March 10, 2018, page 145. 
I have seen some cases where calf 
and heifer program changes have 
shown up in the rolling herd average 
just over six months after a sig-
nificant change. But in most cases, 
it takes the full two-year growth 
period and the first full lactation 
to show heifer program benefits. 
What has been lacking from analy-
sis capabilities is a simple, relatively 
inexpensive system to estimate with 
a reasonable degree of accuracy the 
height and weight of heifers at vari-
ous growth stages. 

Then, performance at these inter-
mediate stages could be reviewed to 
see if heifers are on the projected 
path for success. If not, trouble-
shooting can follow to identify and 
fix the source of problems — long 
before heifers begin their first 
lactation. And, it can also be deter-
mined, if this is a large group 
problem, or just some problems 
with individual heifers. 
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Table 1. Heifer measures by 3-D system

Volcani n = 117 Average Maximum Minimum SD

Age, months   13 21.7 4 4.565

Wither height, inches 47.4 54.3 38.6  3.9

Body weight, pounds 782.2 1,259.5 352.3 219.3

Commercial dairy n= 124

Age, months 14.4 22.7 6.9 4.465

Wither height, inches 48.8 54.1 41.7 3

Body weight, pounds 814.5 1,197.9 513.1 181.7
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