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Plan of talk

 Biological Models
— General approach

» Reproduction Model
— Combining application and science

« Key Project features
— Consortium with industry



Biological models

* Three models: * Three Indicators:
— Ketose — B-hydroxybutyrate (BOHB)
— Mastitis — Lactate dehydrogenase (LDH)
— Reproductive status — Progesterone




Model Principles

/
* Robust

« Simple

e Flexible
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Model Output

» Degree of ketose/mastitis etc.
e Continuous scale: 0to 100%
 Risk of clinical ketose/mastitis etc.
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Indicator Based Risk

RiskLevel = (Level — Baseline)
KL

RiskSlope = (Top-Bottom)*exp(-exp(R*(Slope — T))) + Bottom
K

S

. Indicator Based Risk = RiskSlope + RiskLevel
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Additional Risk Factors

Overall Risk = IBR + 0.25*ARF

The model functions without ARF




Diagram 2 Part 2:
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Reproductive Status in Dairy Cows:

- Why?
- Accuracy
- Adding value, biology
- Adding value, technology

Chagunda, M. G. G., Bjerring, M., Ridder, C.,
Lavendahl, P., Hgjsgaard, S. and Larsen, T.



Increasing Herd Size

3

% or litres/100
3 3B

Milk yield % First insemination pregnancy rate

"y
o
|

o

1950 1960 1970 1980 1990 2000 2010
Year

Dobson et al., 2007




Oestrus detection is becoming increasingly difficult

- % cows 'standing’ also declining
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Reproductive Status

* Postpartum anoestrus ==
» Oestrus cycling ) ¢
 Potentially pregnant

4 ng/ml progesterone threshold

(Friggens and Chagunda 2005)



Progesterone (ng/ml

y .

Not just Oestrus Detection
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Likelihood of Onset of Oestrus Cycling
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Effect of Body Fatnhess and Enerqgy
Mobilisation on LOOC
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Example

Assume we wish to treat anoestrus cows when LOOC reaches 0.7
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Key Project Features

A strong collaboration with industry

— Building mutual respect

Keeping it simple

— Ensure deliver an application to time

Sufficient reference data for proper validation

A clear view of the biological system
— Can add value to interpretation

— Make best use of additional information
— Advance our scientific understanding



DOI distinguishes mastitis cows 5
days prior to treatment




Merci de votre attention




Model Testing: Oestrus




Test Criteria

« \What reference measure
— progesterone Is the gold standard

» Confirmed oestruses
— resulted in confirmed pregnancy

« Ratified oestruses



Test data

total progesterone records: 55036
number of cows: 380
number of lactations: 578
Pregnancy Confirmed oestrus: 121

Ratified oestrus: 587




Progesterone (ng/ml)

Confirmed Oestrus

Days fromonset of oestrus




Method Sensitivity
Milk Progesterone - confirmed oestrus 99%
- ratified oestrus 93%

Specificity: 94 %
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Is the cow ready for insemination?

Likelihood of Success of a Prospective Insemination

» Under perfect conditions = 0.9

» QOocyte quality decreased by:
— EXxcessive energy mobilisation 50 days prior
— Disease/disorder 50 days prior
— Luteal cysts (extended cycle length)

 Uterine quality decreased by:
— shallow progesterone slope coming in to oestrus
— short preceding cycle
— high urea levels
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Combined Activity and Progesterone
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Combined Activity and Progesterone
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Time-series measurements: Perspectives

 Reliable oestrus detection means:
— More accurate breeding values
— Traditionally low h? ~ 0.03
— Progesterone based h? ~ 0.17 (royal et al. 2002)
« Components of fertility f\
— Features of progesterone profile ZZ i \
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Matematikken 1| en tidsserie

Maling(er) nu

= systematisk niveau ved sidste maling
+ (beregnet) systematisk sendring

+ stgj pa systematisk a&ndring

+ stgj pa den enkelte maling



4 modeller pa feelles skabelon
Parameter vaerdier giver forskelle

Eksempel:
Modeller P,% Varians E, E,
forekomst niveau  healdning

Normal 94 1,0 0,0 0,0
Niveau 2 1,0 20,0 0,0

1
2
3  Healdning 2 1,0 0,0 10,0
4 Ekstrem 2 50,0 0,0 0,0




Elementer | tidsserien:
lige nu £

se fremad t+1
se tilbage t-1

Genberegning
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