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* Body condition scoring has been widely accepted as the most practical
method for assessing body fat mobilization and changes in energy reserves
in dairy cattle (Bewley et al., 2008)

Lactation Curve
Milk Production ey Dry Matter Intake BODY CONDITION

f \a Indicator or predictor of:
R *Production

Body Condition 'ReprOdUCtion
I—
*Health

Early Lactation M id-Lacjtation Late Lactation Dry Period .An i m al We | fa re

| | | | | | |
1 2 3 | 4] 5| & =7 | &8 g | 10 1 | 1z

' Month of Lactation A A\|\

UFFICIAL




OFFICIAL

iti s i
Body Condition Score (BCS) *G“'°"“”“EV°“'A

* Body condition can be scored by dairy farmers, veterinarians,
field staff, or classifiers

* |t can be recorded once or several times over the lactation
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BCS CAMERA SYSTEM

Delaval Body Condition Scoring, BCS DelLaval International AB,
Tumba, Sweden

*Cows are scored 2 - 10 times per day
*System provides daily 7-days rolling average scores

*Currently there are algorithms available for scoring Holsteins
including similar breeds, Simmental and Norwegian Red
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An Improved Approach to Automated Measurement of Body
Condition Score in Dairy Cows Using a Three-Dimensional
Camera System
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Figure 3. Scatter plot with each solid dot representing a weekly mean body condition score (BCS) for

a cow by refined camera method versus visual measurement method. The solid line represents the
line of agreement.
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* BCS is considered to be an intermediate optimum trait

* Health and reproductive disorders arise from having cows that are either
too thin (in early lactation) or too fat (before calving)

* The ideal BCS is the level of body fat that allows the cow to optimize
milk production while simultaneously minimizing metabolic and
reproductive disorders (Bewley et al., 2008).

* The ideal BCS is highly dependent on lactation stage and on the
production system in which cows are managed.
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Mean BCS by breed (Ledinek et al. 2019) mmcuuunevom

Project Efficient Cow (Egger-Danner et al. 2016)
2016-11-29-Titel-Projektbericht.indd (dafne.at)
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* Estimates of heritability ranged from 0.05 to 0.79 but most of the studies
reported heritabilities ranging from 0.20 to 0.50 (Bastin and Gengler, 2012)
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ment group.

G. Banos,' S. Brotherstone,>* and M. P. Coffey?

* Heritability estimates for BCS change are lower and vary from 0.01 to 0.10

(Pryce et al., 2001; Berry et al., 2002; Dechow et al., 2002; Furst-Walt and
Egger-Danner, 2017)
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* Review by Roche et al. (2009): Most of the reports suggest a positive
association between an earlier achievement of pregnancy and increased
BCS and reduced BCS loss during early lactation.

* Severe BCS loss have been associated with reduced likelihood of
pregnancy at first insemination and higher pregnancy loss at 60 d of
gestation (Manriquez et al., 2021).
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Genetic correlations — BCS and fertility

Fertility
Days to first heat
Days to commencement of luteal activity
Days to first service
Days to last service
Days to conception, days open
Days from first service to conception
Days from first to last service
Calving interval
Number of services
Conception at first service
Conception rate at first service
Pregnant 63d after the start of the breeding season

Presented for mating within 21d from the planned
start of mating

Calving rate within 42d from the planned start of
calving

Average genetic
correlation with BCS'

-041
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-0.48
-0.44
-0.38
0.01
-0.46
-0.39
-0.22
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' Correlations have been averaged first within studies and second among studies — les corrélations ont été moyennées d’abord pour
chaque étude, ensuite a travers toutes les études; * 1: Veerkamp et al., 1997; 2: Pryce et al., 2000; 3: Dechow et al., 2001; 4: Gallo
etal.,2001; 5: Pryce et al., 2001; 6: Veerkamp et al., 2001; 7: Berry et al., 2002; 8: Pryce et al., 2002; 9: Royal et al., 2002; 10: Berry
et al., 2003a; 11: Dechow et al., 2003; 12: Kadarmideen et al., 2003; 13: Lassen et al., 2003; 14: Wall et al., 2003; 15: Dechow et al.,
2004a; 16: Dechow et al., 2004b; 17: Dechow et al., 2004¢; 18: Kadarmideen, 2004; 19: Pryce et al., 2006; 20: DeHaas et al., 2007; 21:
Toshniwal et al., 2008; 22: Zink et al., 2011; 23: Koeck et al., 2012; 24: Loker et al., 2012: 25: Spurlock et al.. 2012.
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Genetics of body condition score as an indicator of dairy

cattle fertility. A review

Catherine Bastin, Nicolas Gengler
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BCS and Subclinical ketosis

Cows that lost body condition in the 15 d before
calving had (Sheehy et al., 2017):
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Figure 2. Percentages (£SEM) of cows exceeding (a) 1.4 mmol
and (b) 1.2 mmol of BHB from -2 to 4 wk relative to parturition
for cows that lost (BCS-L, black bars) and maintained (BCS-M, gray
bars) BCS 15 d before calving. ¥*P < 0.05, **P < 0.01, **P < (0.001.

Cows with a dry BCS 24.0, or that lost 1 or more BCS unit across the
transition to lactation period, had greater BHBmax than cows with lower BCS

(Rathbun et al., 2017)
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Subclinical ketosis (milk ketotest)
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Genetic correlations - BCS and disease
resistance — Canadian Holsteins

(Koeck et al., 2012)
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BCS and Culling reasons — Holstein

60

Low BCS Medium BCS High BCS
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m Other reasons

O Infertility

m Metabolic diseases
B Poor milkability

m Slaughter

0 Claws and limbs

@ Infectious diseases
m Sale

m Udder diseases

0 Died

O Age

B Low performance
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Milk yield (KG)
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BCS and Feed efficiency *G“'c““‘*'“vmm

* Feed efficiency is determined mostly by dry matter intake (DMI). Reducing
DMI seems to increase efficiency if milk yield remains the same, but
resulting negative energy balance (EB) may cause health problems,
especially in early lactation (Becker et al., 2021).

* Results illustrate that cow effect correlations between DMI and disease
categories are mostly negative, especially in early lactation.
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Residual feed intake
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Accounting for BCS (or body energy)
essential to calculate residual feed
intake (RFI)

RFI is mathematically equivalent to
energy balance without BCS
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Conclusions

* BCS (+change) is indicative of energy balance and therefore genetically
correlated to health and fertility traits

* BCS is moderately heritable (0.2-0.5), while BCS change is low
heritability (<0.1)

* BCS is commonly measured through manual scoring, but automated
processes show promise

* BCS is an intermediate optimum trait
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