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ABSTRACT

This project assessed the ability to assign a body
condition score (BCS) to a dairy cow from digital photo-
graphs or videos. Images were taken from the rear of
the cow at a 0 to 20° angle relative to the tail head.
Four observers assigned a BCS to each of 57 cows at
a farm visit (live, farm 1) and later from a photograph
(photo). Means + standard deviations of BCS by
method and observer were as follows: live = 3.25 +
0.51, 3.42 + 0.49, 3.32 £ 0.58, 3.13 + 0.62; photo = 3.36
+0.52,3.32+0.43,3.44+0.62,3.14 £ 0.6 for observers 1
to 4, respectively. Body condition score means differed
across observers for live (observer 2 higher and ob-
server 4 lower, compared with observers 1 and 3) and
photo methods (observer 3 lower, compared with ob-
servers 1, 2, and 3); however, within observer, the
mean live BCS did not differ from the mean photo BCS.
Correlation coefficients between BCS assigned live and
from photos were 0.84, 0.82, 0.82, and 0.90 for observ-
ers 1 to 4, respectively. Subsequently, observer 1 vis-
ited 2 farms, assigned a live BCS, and digitally photo-
graphed 187 cows (56 and 131 cows from farms 2 and
3, respectively). Observers 2, 3, and 4 assigned a BCS
from the photographs. Means + standard deviations of
BCS by observer (method) were 1 (live) 3.35 + 0.55; 2
(photo) 3.33 £ 0.49; 3 (photo) 3.60 = 0.54; and 4 (photo)
3.26 £ 0.62. The mean BCS for observer 3 was higher
and that for observer 4 was lower than for observers
1 and 2. Correlation coefficients between observer 1
and observers 2 through 4 were 0.78, 0.76, and 0.79,
respectively. Observer 1 assigned a BCS to 41 cows at
a farm visit and 3 wk later assessed the BCS of cows
from a video taken at a farm visit by a different individ-
ual. Cows were restrained in headlocks at a feed bunk
when assessing BCS and for video production. No dif-
ference was detected for the mean BCS, for the stan-
dard deviation of the mean BCS, or in the distribution
of BCS between the live and video assessments. Mean
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and SD for 17 groups of Holstein cows from 20 farms
were used to generate 10,000 random samples of BCS.
Groups of 25, 50, 100, and 150 cows were created from
the random samples, and estimates of mean BCS were
determined by sampling 3 to 80% of the group. Esti-
mates of mean BCS with a sample size of 30% or more
from a group of cows fell within the 95% confidence
limit of the true mean more than 98% of the time.
Digital photographs provide adequate imaging for as-
sessment of BCS. Sampling 30% of a group should
be adequate to assess the mean BCS. Video imaging
allowed a rapid assessment of BCS but did not permit
identification of individual cows.

Key words: body condition score, dairy cattle, digi-
tal imaging

INTRODUCTION

Assessment of body condition in dairy cattle is a
simple, repeatable system to evaluate body fat stores
and estimate cumulative energy balance (Otto et al.,
1991; Ferguson et al., 1994; Komaragiri and Erdman,
1997). The score range used by most dairy manage-
ment advisors applies a scale from 1 to 5, with 1 repre-
senting emaciated cows and 5 representing obese cows
(Wildman et al., 1982). Edmonson et al. (1989) devel-
oped a descriptive chart to aid in assessing BCS,
whereas Ferguson et al. (1994) devised a system based
on statistical associations of descriptions of body re-
gions. It is possible to separate BCS into 0.25-point
increments between scores of 2 to 4; however, this
degree of resolution may not be possible with BCS
of <2 and >4 (Ferguson et al., 1994). It is generally
recommended that cows with a BCS of >3.5 are too fat
and that cows having a BCS of <2.5 are too thin (Do-
mecq et al., 1997a,b). Extremes in BCS and BCS loss
are associated with health risks and reduced reproduc-
tive efficiency (Gearhart et al., 1990; Ruegg and Mil-
ton, 1995; Domecq et al., 1997a,b).

Advisors to dairy herds may be local, providing ser-
vices to dairy farm managers on a routine schedule.
Local farm contacts usually include veterinarians,
field staff from nutritional companies, or county exten-
sion agents. At times, local advisors seek advice from
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Figure 1. Images of cows assigned a body condition score of 1, 2, 3, 4, or 5.

a distant, secondary “expert” for a specific problem.
Secondary advisors may be independent consultants,
university faculty, or technical support staff working
within the same company as local advisors. Bringing
an outside advisor to the farm can be costly because
experts often are not located in proximity to farms.
Expert staff within a company can be overscheduled,
finding it difficult to visit farms to support local advi-
sors. In addition, herd problems may occur simultane-
ously at different locations that require attention, and
it may not be possible to visit the farms in a timely
fashion.

When consulting on production, reproduction, and
health problems in dairy herds, nutritional advisors
typically want information on BCS. Primary advisors
can assess BCS directly from routine farm visits. Con-
sultants may be able to obtain information on BCS
from DHI records or other farm databases, but many
herds do not routinely collect BCS observations. Verbal
descriptions of BCS can be communicated from field
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staff'to the advisor, but often secondary advisors desire
to make their own visual assessment.

Digital photos and videos are easily accessible and
transportable. Images can be easily shared through e-
mail and Web sites. Secondary advisors can view these
images and make assessments of farm facilities and
the BCS of cows. Pictures and videos may be captured
at the time of the problem, and additional images cap-
tured at an earlier time period may be provided. Pro-
viding access to digital images along with data on pro-
duction, reproduction, and health may enable second-
ary advisors to support local advisors without
physically visiting the farm, thus reducing costs.
Stored video files over a 4-d period have been used to
assess cow behavior (Overton et al., 2002). The purpose
of this project was to assess the utility of using digital
or video images to evaluate the BCS of a group of cows.
Our second aim was to construct a model to determine
the sample size needed to estimate the mean BCS of
a group of dairy cows.
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Table 1. Mean and distribution of BCS by observer for 57 cows assigned a BCS by visual observation on
the farm vs. a BCS assigned based on a digital posterior photograph?

Mean BCS
Observer Live SE Photo SE Difference SE
Observer 1 3.25P 0.07 3.362 0.07 -0.11° 0.04
Observer 2 3.42° 0.07 3.322 0.07 0.10? 0.04
Observer 3 3.322b 0.07 3.442 0.07 -0.12° 0.04
Observer 4 3.13¢ 0.07 3.14P 0.07 -0.01° 0.04

Correlation (photo vs. live)

All observers 0.84##%*
Observer 1 0.847##%
Observer 2 0.827%#%*
Observer 3 0.827%%#%*
Observer 4 0.90%#%*

abMeans within column having different superscript letters differ (P < 0.05).

Live = BCS assigned by visual and tactile observation of cows restrained in headlocks, standing in free
stalls, or in open lots; photo = BCS assigned by examining a digital photo made from behind the cow at a
0 to 20° angle to the tail head, parallel to the spinal axis; difference = mean difference in BCS (live minus

photo for each cow by observer).
*xP < 0.001.

MATERIALS AND METHODS
BCS and Digital Imaging

Holstein cattle BCS and digital images were col-
lected from 3 farms (farm 1, 62 cows; farm 2, 140 cows;
and farm 3, 60 cows). Cows were housed in free stalls,
a bedded pack, or an open lot depending on the produc-
tion and the farm. Pictures of cows were made either
as they were restrained in headlocks at feed mangers,
as they were standing in free stalls, or as they were
standing in bedded pack or lot areas. Digital photo-
graphs were made by 1 individual, who also assigned
a BCS to each cow (observer 1). Multiple images were
recorded for each cow, which included lateral, anterior,
and posterior views. Anterior and posterior views were
made at varying angles and elevations relative to the
spinal axis of the cow. Images were copied to a central
server and coded for viewing, obscuring farm and cow
identification. Photographs were organized into differ-
ent files based on the photographic orientation. Three
nutritional advisors (observers 2 through 4) from Con-
sorzio Ricerca Filiera Lattiero Casearia (CoRFiLaC,
Ragusa, Italy) were asked to independently assess
BCS from the images.

All 4 observers visited farm 1 to evaluate BCS. Sev-
eral days later, each observer independently recorded
a BCS from the digital image collected during the farm
visit. Two farms were visited by observer 1, who as-
signed a BCS to cows and photographed each cow (140
and 60 cows, farms 2 and 3, respectively). Observers
2, 3, and 4 were asked to assess the BCS only from
the photographs taken at each farm.

Data was structured by herd, cow, and observer. A
total of 262 cows were photographed from the 3 farms.
Each cow image was classified based on location
[lockup (191 cows), standing in free stalls (9 cows), or
loose in the bedded pack, alley, or open lot (62 cows)],
and view (lateral, anterior, posterior, and angle). In
addition, cows were classified based on color, ranging
from all white (W, 37 cows) to all black (B, 45 cows),
with varying intermediate markings. Intermediate
markings were judged based on the proportion of black
and white markings as follows: black—black—white
(BBW, 90 to 65% black relative to white, 25 cows);
black—white (BW, 51 to 60% black, 53 cows); white—
black (WB, 51 to 60% white relative to black, 61 cows);
and white—-white—black (WWB, 90 to 65% white rela-
tive to black, 36 cows). Five cows did not have a color
scheme assigned.

One farm (farm 2) was revisited 1 mo later to make
a video recording of cows (41 animals) locked in head
restraints at the feed manger. The BCS of each cow
was assessed at that time by observer 1 from cows
locked in head restraints. Two weeks later, the BCS
was assessed from this video by observer 1. The distri-
bution of BCS from the video assessment was com-
pared with that from the farm visit.

Simulation Model

Means and standard deviations of BCS for 17 lactat-
ing and nonlactating Holstein cow groups were used
to generate random samples of BCS data using @Risk
software (Palisade Corp., Newfield, NJ). Groups of
cows were compiled from 20 dairy farms. The physical
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Table 2. Distribution of differences by observer for BCS assessed
from cows on the farm (live) and from photographs (photo)!

Observer

Difference 1 2 3 4
-1.0 2 0 0 0
-0.75 1 0 5 1
-0.50 4 2 6 4
-0.25 17 7 20 13
0 25 27 13 23
0.25 7 12 8 12
0.50 0 7 4 3
0.75 1 1 0 1
1.0 0 1 1 0
Percent + 0 to 0.25 86.0 80.7 71.9 84.2
Total 57 57 57 57

Live = BCS assigned by visual and tactile observation of cows
restrained in headlocks, standing in free stalls, or in open lots; photo =
BCS assigned by examining a digital photo made from behind the
cow at a 0 to 20° angle to the tail head, parallel to the spinal axis;
difference = BCS live minus BCS photo. Range for live = 2.0 to 4.75;
range for photo = 2.0 to 4.50.

organization of cows within the dairy herd constituted
a group. The group was described as an input for the
simulation model based on the mean BCS and stan-
dard deviation for the group of cows. When groups in
different herds had the same mean BCS and standard
deviation, they were represented as one input. Groups
of cows were organized differently across the 20 farms,
but could be broadly categorized as follows: transition
cows (1 to 40 DIM), production groups (high, medium,
and low), a single production group for the entire herd,
first-lactation group, second and older lactation
groups, nonlactating cows >3 wk from calving, and
nonlactating cows <3 wk from calving. Input distribu-
tions ranged from a mean BCS of 2.5 to 4.0, with a
range of standard deviations of 0.12 to 0.68. Ten thou-
sand observations of BCS were generated for each in-
put set. From each group of 10,000 observations,

FERGUSON ET AL.

groups of 25, 50, 100, and 150 cows were formed. Mean
BCS were collected on samples (3.3 to 80%) of cows
from each of these groups. The proportion of time the
mean sample score was outside the 95% confidence
range of the known mean, the BCS was determined
for each sample proportion.

Statistical Methods

Mean BCS data and standard deviations for each
observer were assessed by herd and method. Data for
farm 1 was analyzed separately for the BCS deter-
mined by the live visit and by photos for each observer.
The MIXED procedure (SAS Inst. Inc., Cary NC) was
used to examine BCS, with fixed effects of observer,
cow color, method (live vs. photo), and the interaction
of observer x method. Cow was the repeated subject.
Significance was determined as P < 0.05. In addition,
the mean BCS for the live and photo methods were
compared within each observer for significance.

For herds 2 through 3, BCS was assessed from pho-
tos by observers 2 to 4 and assessed live by observer
1. The MIXED procedure was used to assess the effect
of observer and color on BCS. The repeated effect was
cow nested within farm.

The distribution of BCS for both groups by observers
was analyzed using x? tests. Cows were grouped into
general management categories of obese (BCS > 4.0),
fat (BCS 3.75 and 4.0), acceptable (BCS 2.75 to 3.5,
inclusive), thin (BCS 2.0 to 2.5 inclusive), and emaci-
ated (BCS < 2.0), based on modal BCS. A y? distribu-
tion was used to test the association of observer with
distribution of BCS and general management catego-
ries within each method. Pearson correlation coeffi-
cients for BCS by method within observer (live vs.
photo, farm 1 data) and across observers (farm 2 and
3 data) were calculated.

Table 3. Distribution of score categories by observer for body condition score (BCS) assessment made from
cows at a farm visit and by assessment of photographs of cows.

Observer
Method Category 1 2 3 4
Live! Obese (BCS > 4.00) 0 5 5 4
Fat (BCS 3.75, 4.00) 15 14 10 9
OK (BCS 2.75-3.50) 35 35 36 32
Thin (BCS < 2.50) 7 3 6 12
Photo® Obese (BCS > 4.00) 3 3 7 3
Fat (BCS 3.75, 4.00) 14 10 14 11
OK (BCS 2.75-3.50) 34 41 30 30
Thin (BCS < 2.50) 6 3 6 13
Observer, distribution of live vs. photo
x> 3.12 1.64 1.55 0.45
P <0.37 <0.65 <0.67 <0.93

1% =13.28; P = 0.15.
2y? = 14.15; P = 0.12.

Journal of Dairy Science Vol. 89 No. 10, 2006
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Figure 2. Body condition score assigned at a farm visit and later from a photograph for 4 observers (n = 57; farm 1; SEM in parentheses).

Observer 1 = * Obs 1; BCS photo = 0.477 (0.283) + 0.824 (0.073) BCS live; R? =
0.675. Observer 3 = + Obs 3; BCS photo = 0.679 (0.333) + 0.768 (0.072) BCS live; R? =
0.800.

0.945 (0.088) BCS live; R? =
Obs 4; BCS photo = 0. 214 (0.280) + 0.928 (0.062) BCS hve R? =

RESULTS AND DISCUSSION

It was soon apparent that BCS could not be distin-
guished from digital photos taken from lateral or ante-
rior views of cows. Images made perpendicular to the
longitudinal axis of a cow “flattened” prominences, so
it was difficult to tell how much tissue covered bony
projections. Anterior photos were taken from feed
alleys looking down on cows in headlocks. Images
taken from this perspective also tended to flatten body
projections. Observers assessed that assigning a BCS
from lateral and anterior imaging was not practically
possible; therefore, these views were dropped from
analyses.

Images from the rear of the cow enabled assignment
of a BCS, and observers were comfortable assigning a
BCS from these views. Images taken perpendicular
and approximately 0 to 20° relative to the horizontal
plane of the tail head afforded good imaging for BCS
assignment. Observers felt confident assigning a BCS
to cows from a photograph taken at this view (Figure

0.699. Observer 2 = x Obs 2; BCS photo = 0.281 (0.284) +
0.677. Observer 4 = O

1). As the angle relative to the tail head increased,
observers found it more difficult to assign a BCS from
a photograph. They reported problems similar to that
of the lateral images, in which bony prominences were
flattened, which made it difficult to detect the degree
of fat covering. Therefore, only photographs taken per-
pendicular and approximately 0 to 20° relative to the
horizontal plane of the tail head were used in the fi-
nal analyses.

Comparisons of BCS at farm 1 for the 4 observers
are presented in Table 1. A total of 57 cows, ranging
in modal BCS from 2.0 to 4.5, were scored by each
observer on the farm and from a digital image. Mean
live BCS differed (P < 0.05) among the 4 observers, but
these differences were small. The largest difference in
mean live BCS, 0.29 units, was between observer 4,
who had the lowest mean live BCS (3.13), and observer
2, who had the highest mean live BCS (3.42; Table 1).
Observers 3 and 1 were intermediate in mean live
BCS (3.33 and 3.25, respectively; Table 1). Across all
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Table 4. Mean BCS for 187 cows assessed at 2 farms by 1 observer (observer 1) and by 3 observers (observers

2, 3, 4) using digital images®

Observer
Parameter 1 2 3 4
Mean BCS? 3.35° 3.33% 3.60° 3.26°
SD 0.55 0.49 0.54 0.62
Range 2.00-5.00 1.00-4.50 1.00-4.75 1.00-4.50
Distribution
Thin and emaciated (<2.50)
1.00 0 1 1 1
1.25 0 0 0 0
1.50 0 0 0 0
1.75 0 0 0 0
2.00 10 1 2 7
2.25 0 3 0 6
2.50 9 7 5 17
Subtotal 19 12 8 31
OK (2.75-3.50)
2.75 6 17 7 19
3.00 33 30 16 30
3.25 28 38 21 17
3.50 46 41 40 38
Subtotal 113 126 84 104
Fat (3.75 and 4.00)
3.75 31 26 37 21
4.00 14 18 29 19
Subtotal 45 44 66 40
Obese (>4.00)
4.25 4 3 18 5
4.50 4 2 10 7
4.75 1 0 1 0
5.00 1 0 0 0
Subtotal 10 5 29 12
Total 187 187 187 187

#Values within a row with different superscripts differ (P < 0.05).
Digital images taken from the rear of the cow, parallel to the spinal axis, and at a 0 to 20° angle relative

to the tail head.
2SE = 0.04.

observers, the mean live BCS for the cows was 3.28 +
0.06 (£ SE).

Within observers, the mean photo BCS did not differ
from the mean live BCS (Table 1). The mean photo
BCS differed (P < 0.05) among observers, and the range
in highest to lowest scores (0.30) was similar to the
range in mean live BCS (Table 1). The highest photo
mean BCS was for observer 3 (3.44), whereas observer
2 had the highest mean live BCS (3.42; Table 1). The
mean BCS for observers 1, 2, and 3 changed by an
absolute value of approximately 0.11 units between
methods, whereas the mean BCS for observer 4
changed by only 0.01 units (Table 1). Overall, the mean
photo BCS was 3.32 + 0.06 (+ SE) and did not differ
from the mean live BCS. The correlation coefficient of
BCS between the live and photo methods across all
observers was 0.84 (Table 1). The correlation coeffi-
cient between the live and photo methods within ob-
server ranged from 0.82 to 0.90 (Table 1).

The distribution of differences in BCS (BCS live mi-
nus BCS photo) by cow for each observer is presented

Journal of Dairy Science Vol. 89 No. 10, 2006

in Table 2. The differences in BCS were within + 0.25
units for the live and photo methods (range = 71.9 to
86% for the 4 observers; Table 2), which is typical when
observers assign repeated BCS to the same cow several
different times (Ferguson et al., 1994). A similar score
was given to the same cow at frequencies of 43.9, 47 .4,
22.8, and 40.4% of the time for observers 1 through 4,

Table 5. Correlation between BCS assessed live (observer 1) vs. with
a digital photograph taken from the posterior of the cow (observers
2, 3, and 4) for 187 Holstein cows from 2 dairy farms!

Observer 1 2 3 4

1 Q.77 0.76%#* 0.797%#*
2 0.78%*%* 0.85%#*
3 0.877%#%

Live = BCS assigned by visual and tactile observation of cows
restrained in head locks, standing in free stalls, or in open lots;
photo = BCS assigned by examining a digital photo made from behind
the cow at a 0 to 20° angle to the tail head, parallel to the spinal
axis.

kP < 0.001.
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Figure 3. Frequency of BCS observations assessed live (observer 1, “live”) and from photographs (observers 2, 3, and 4) at 2 farms (n =

187: n = 56 and n = 131 at farms 2 and 3, respectively).

respectively (Table 2). Observers 1 and 2 assigned a
lower score to 24 and 31 of the 57 cows, respectively,
when looking at a photo, whereas observer 2 assigned
a higher score to 21 of 57 cows when looking at a photo.
Observer 4 was uniform in reassigning scores, with 18
scores lower and 16 scores higher from the photo than
the live BCS. The color or location of the cow (re-
strained in a lockup, standing in a free stall, standing
in bedded pack) did not influence the change in BCS
from the live to the photo method.

Figure 2 presents the distribution of BCS from pho-
tos plotted against the live BCS for the 4 observers.
The slope of the change in BCS (zSEM) was 0.82 (0.07),
0.95(0.09), 0.77 (0.07), and 0.93 (0.06) for observers 1,
2, 3, and 4, respectively. No obvious bias was detected
when assigning BCS from photographs or from the
farm visit for cows that were thin, average, or fat. A
closer inspection of the BCS categories is presented in
Table 3.

Often a group of cows is assessed for the proportion
considered to be “obese” (BCS > 4.0), “fat” (BCS = 3.75
or 4.0), “OK” (BCS = 2.75 to 3.50, inclusive), “thin”
(BCS = 2.00 to 2.50, inclusive), or “emaciated” (BCS <
2.00). Frequencies for these categories for each ob-
server for the live and photo methods are shown in
Table 3. No difference was detected across or within
observers for the proportion of cows classified in these
categories by method (Table 3). Although the mean
BCS differed across observers, classification of cows

as “too thin” or “too fat” did not differ across observers.
Conclusions of the mean BCS and distribution in BCS
categories were similar across observers and for each
method (live vs. photo) for this farm.

Because all observers had visited farm 1, the earlier
observation of cows may have biased the BCS assigned
from a photograph. To examine whether the BCS could
be ascertained from a photograph alone, two farms
(131 and 56 cows, respectively) were visited by ob-
server 1, who assigned a BCS to a cow and photo-
graphed the cow. Observers 2, 3, and 4 assigned a BCS
to a cow based only on the photo. Table 4 presents the
mean BCS for cows assigned a BCS from a live visit
vs. observers assessing the BCS from a photograph.
The mean BCS assigned by observers 1, 2, and 4 did
not differ. The mean BCS for observer 3 was greater
than those of the other observers (Table 3), which was
a trend for this observer with observations made from
photographs for farm 1 (Table 1). Observer 4 assigned
the smallest mean BCS to cows (Table 4) as he had
for cows on farm 1 (Table 1). The standard deviations
of BCS were similar for all observers and were approxi-
mately 0.5 BCS units (Table 4).

The distribution of BCS for each observer for farms
2 and 3 also is presented in Table 4. The distribution
of BCS was different for all 4 observers (x? = 57.87;
df = 9). Distributions differed because of the tendency
for observer 3 to score higher and observer 4 to score
lower than observers 1 and 2. Observer 1 and 2 did not

Journal of Dairy Science Vol. 89 No. 10, 2006
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differ in the distribution of scores. The most extreme
difference in BCS distribution was for observer 3, who
scored cows higher from the photographs for farms 2
and 3. All observers ranked the BCS for farms 2 and
3 as having an excessive proportion of fat and obese
cows, 29.4, 26.2, 50.8, and 27.8% of all observations
for observers 1, 2, 3, and 4, respectively (Table 4). The
proportions of cows considered thin were 10.2, 6.4, 4.3,
and 16.6% for observers 1, 2, 3, and 4 respectively.
Correlation coefficients between observers for farms
2 and 3 are shown in Table 5. Correlation coefficients

of true mean
© o o o @
R & @ @

4
—
1

Frequency outside 95% CL

(=]

T T T f * * T 4 T
0 01 02 03 04 05 06 0.7 08 0. 1
Proportion of population sampled

Figure 5. Proportion of times an estimate of the mean BCS would
lie outside the 95% confidence limit (CL) of the true mean of a group
of cows as a function of the proportion of the group assigned a BCS.
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among observers 2, 3, and 4 (photo only) with observer
1 (live only) ranged from 0.76 to 0.79 (Table 5; P <
0.001). Those among observers 2, 3, and 4 ranged from
0.78 to 0.87 (photo only; Table 5; P < 0.001). Frequen-
cies of BCS for observer 1 (live) and for observers 2,
3, and 4 (photo) for farms 2 and 3 combined are pre-
sented in Figure 3. The distribution of BCS for each
method and observer is similar.

The distribution of BCS assigned by observer 1 from
a farm visit was similar to that later assessed by ob-
server 1 from a video of the cows produced by a differ-
entindividual (Figure 4). The video allowed interactive
viewing of animals by the observer, and rapid assess-
ment of BCS could be made for each cow. Individual
cow identification could not be made from the video,
which focused on imaging cows from the posterior.

Figure 5 presents the proportion of observations in
which the estimate of the mean BCS for the group of
cows would fall outside the 95% confidence limit of a
known mean BCS when sampling 3 to 80% of the cows
in a group. A sample size of 22.7 or 36.6% of a group
would fall within the 95% confidence limit of the true
mean 95 and 99% of the time, respectively (Figure 5).
A sample size of 30% of a group would fall outside the
95% confidence limit of the true mean of the group
<2% of the time. Therefore, a sample size of 30% seems
sufficient to estimate the mean BCS of a group of cows.

CONCLUSIONS

Assessment of BCS in dairy cattle is possible from
digital photographs or a video taken from the rear of
a cow at a 0 to 20° angle relative to the tail head. A
sample size of 30% is adequate to estimate the mean
BCS of a group of cows. Body condition can be assessed
by observers from images taken on the farm without
visiting the farm.
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