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Appendix A. Diet characteristics
Given (1) the characteristics of diet ingredients 
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where 4.29 (± 0.06) and 0.31 (± 0.04) are estimates derived from a metaanalysis involving 713 various ruminants diets (
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, Sauvant and Giger-Reverdin, unpublished).

The diet 
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Model first steps of development were achieved with a standard mixed diet characterized by 
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Appendix B. Energy Partitioning
General formalism

Given the relative energy feeding level 
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 (MJ/MJ), the proposed theoretical formalism involves a simple logistic function 
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 of 
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, which acts as a pivot and has the property to smoothly shift from 1 to 0 when 
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 increase from below to above 1, i.e., from energy deficit to surplus. This function is given by
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where the exponent 20 was set to ensure a shift mostly completed for 
[image: image41.wmf]f

 ranging from 0.85 to 1.15. The function 
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 is used to direct the model behaviour to either the energy deficit response or the energy surplus response, which is thus assumed to be fully reached at a ±15% deviation from requirements.

The general formalism for 
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where 
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[image: image54.wmf]L

X

 (approximately 0.05 to 0.5 leading to a body condition score (
[image: image55.wmf]BCS

) ranging from 0.5 to 4.5 on a 0 to 5 scale).

Milk

The effect of changes in the level of energy feeding on the diversion of energy into milk is regulated by the function 
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where 
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 (kg/kg) and 
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 (unitless) are parameters governing the shape of the surface response and where the term 
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 is the priority to lactation defined in the companion paper.

This function implies that:
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Pregnancy

The effect of changes in the level of energy feeding on the diversion of energy into pregnancy is regulated by the function 
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 given by
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where 
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Growth

The effect of changes in the level of energy feeding on the diversion of energy into growth is regulated by the function 
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 given by
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where 
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 (unitless) are parameters governing the shape of the surface response and where the term 
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Appendix C. Milk constituents
The variation in milk composition resulting from changes in energy input is considered through the changes in the origin of the energy channelled to the udder. The variation 
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where

	
[image: image127.wmf]D

D

j

D

j

Y

u

Y

d

d

×

=

,
	( C. 2)


and
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with 
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Coefficients 
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 depict respectively how a change in dietary energy supply and body reserve mobilization affect energy channelled to the udder for the secretion of milk constituent 
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Daily yield of milk constituent 
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 is then given by
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where 
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 (MJ/kg) is the metabolizable energy requirement for the yield of milk constituent 
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 is the lower metabolizable energy  required for the secretion of milk fat fuelled by body reserves mobilization. The use of two different coefficients of energy requirement for milk fat secretion fuelled from dietary energy and milk fat secretion fuelled from body reserves energy relies on the difference between milk fat biochemical precursors. As suggested by Van Es and Van der Honing (1979)
, the theoretical maximum efficiency of fat synthesis is close to 90% when dietary fat or long-chain fatty acids (such as non-esterified fatty acids released by lipomobilization) are used directly as substrate, while the corresponding efficiency from volatile fatty acids (i.e., from diet digestive processes) is only about 70%. In the present version of the model, coefficients 
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