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Cows must adapt to a changing context for the system
to survive
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What is an adaptable cow ?
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Adaptable cows = cows whose mammary glands are elastic

Elasticity ?

Challenge :
perturbation of
mammary
functioning
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Adaptable cows = cows whose mammary glands are elastic
Elasticity ?

Challenge

Ability to tolerate
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Adaptable cows = cows whose mammary glands are elastic

Elasticity ?

Challenge

Ability to tolerate Ability to return
disruption to initial state




Need to find a challenge to assess mammary gland
elasticity
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Once-daily milking, a suitable challenge to assess mammary
elasticity ?

Once-daily milking (ODM)
= 1 milking / day instead of 2 (TDM)

\\ 20 to 30 % milk yield Changes in milk composition
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Once-daily milking, a suitable challenge to assess mammary
elasticity ?
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Once-daily milking, a suitable challenge to assess mammary
elasticity ?
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Once-daily milking, a suitable challenge to assess mammary
elasticity ?
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Once-daily milking, a suitable challenge to assess mammary
elasticity ?
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Once-daily milking, a suitable challenge to assess mammary
elasticity ?
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Cow B

Challenge

Variability of responses between cows
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Use of 1 day ODM challenge

Post TDM

control wk TDM ODM
(d7 to d13 after ODM)

(d7 to d1 before ODM) (d1)
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Use of 1 day ODM challenge

Post TDM

control wk TDM ODM
(d7 to d13 after ODM)

(d7 to d1 before ODM) (d1)
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Use of 1 day ODM challenge

ODM Post TDM
(d7 to d13 after ODM)

(d1)

control wk TDM
(d7 to d1 before ODM)

289 HoIsteiD

Inter and intra
lactation repeated
measures
n=724 challenges
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Use of 1 day ODM challenge

control wk TDM ODM Post TDM
(d7 to d1 before ODM) (d1) (d7 to d13 after ODM)

289
Holstein
n=724

challenges
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Use of 1 day ODM challenge

control wk TDM oDM Post TDM
(d7 to d1 before ODM) (d1) (d7 to d13 after ODM)
29 additionnal traits, 56 cows, 93 challenges:

-Mammary compliance: milk flow rate, udder teat ends distance
-Mammary epithelium permeability: blood lactose

-Inflammation: milk IL-8, SCC, blood cell count, blood haptoglobin
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-Milk proteolysis: plasmin, plasminogen, « peptide » mapping
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Could 1 day ODM be used to quantify mammary gland

elasticity ?
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Could 1 day ODM be used to quantify mammary gland

elasticity ?

Milk loss
(kg/d, %)
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Could 1 day ODM be used to quantify mammary gland
elasticity ?

Milk loss Milk recovery (kg/d)
(kg/d, %) Milk recovery : loss ratio (%)




Could 1 day ODM be used to quantify mammary gland
elasticity ?

Milk loss Milk recovery (kg/d)
(kg/d, %) Milk recovery : loss ratio (%)
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Could 1 day ODM be used to quantify mammary gland
elasticity ?

Milk loss Milk recovery (kg/d)
(kg/d, %) Milk recovery : loss ratio (%)

= PCA followed by clustering (HCPC)
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1 day ODM generates a wide variability of responses
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1 day ODM generates a wide variability of responses
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1 day ODM generates a wide variability of responses
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PCA results

Initial milk yield, kg/d +

1.0

0.5

Recovery, kg/d

Loss, kg/d

Dim 2 (22.14%)
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Recovery:loss ratio, %
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The greater the milk loss, the greater the milk recovery

Dim 2 (22.14%)

1.0
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1 day ODM generated 3 different response profiles
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1 day ODM generated 3 different response profiles
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1 day ODM generated 3 different response profiles
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1 day ODM generated 3 different response profiles
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1 day ODM generated 3 different response profiles

34.4 kg/d Cluster 1 33.3 kg/d:91%

22.5 kg/d

Ability to tolerate Ability to return

13 disruption to initial state




1 day ODM generated 3 different response profiles

34.4 kg/d Cluster 1 33.3 kg/d:91%
32.5 kg/d Cluster 2 32.5kg/d:101 %
25.1 kg/d
22.5 kg/d
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1 day ODM generated 3 different response profiles

34.4kg/d Clusterl 33.3'kg/d :91 %

32.5 kg/d Cluster 2 32.5kg/d:101 %

29.7 kg/d Cluster 3

27.8'kg/d : 64 %

25.1 kg/d
24.6 kg/d

22.5 kg/d

Ability to tolerate Ability to return
disruption to initial state




1 day ODM generated 3 different response profiles

Cluster 1: PLASTIC

Cluster 2: ELASTIC

Cluster 3: PLASTIC

Ability to tolerate Ability to return
disruption to initial state




Traits: cluster 1 vs clusters 2 and 3

f+ initial milk flow rate

- increase in teat distance
Cluster 1 - milk flow rate increase

- blood lactose increase
_+ milk fat increase

Cluster 2

Cluster 3

Ability to tolerate Ability to return
disruption to initial state




Traits: cluster 1 vs clusters 2 and 3 )
+ initial milk flow rate
- increase in teat distance

Cluster 1 - milk flow rate increase
- blood lactose increase
_+ milk fat increase
Cluster 2 .

Cluster 3
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disruption to initial state



Traits: cluster 1 vs cluster 2

Cluster 1 ,
- % primiparous
]
Cluster 2 + % primiparous
Cluster 3

Ability to tolerate Ability to return
disruption to initial state




Traits: cluster 3 vs clusters 1 and 2

Cluster 1

- % of IL-8 detected
Cluster 2 in initial milk
Cluster 3

+ % of IL-8 detected
Lin initial milk

Ability to tolerate Ability to return
disruption to initial state




Traits: cluster 3 vs clusters 1 and 2

Cluster 1

- % of IL-8 detected
Cluster 2 in initial milk

+ % of IL-8 detected
Lin initial milk

Cluster 3

Ability to tolerate Ability to return
disruption to initial state






Mammary elasticity profiles can be assessed by usinga 1
day ODM challenge
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Cluster 1: PLASTIC - compliant
]
f
+ % primiparous
Cluster 2: ELASTIC .
+ compliant
Cluster 3: PLASTIC [+ initially inflammed
4 ludder

Ability to tolerate Ability to return
disruption to initial state










 Isitpossibletoselect animals on these responses?
N

Study of the genetic determinism in case of 3 wk ODM




Mammary elasticity profiles can be assessed by usinga 1
day ODM challenge

.

Cluster 1: PLASTIC - compliant
]
f
+ % primiparous
Cluster 2: ELASTIC .
+ compliant
Cluster 3: PLASTIC [+ initially inflammed
4 ludder

Ability to tolerate Ability to return
disruption to initial state




