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Table 1 The effect of grazed forage quality, forage substitution rate and levels of milk production on the contributions of forage
and concentrates required to meet total metabolizable energy requirements for maintenance and milk production,
assuming zero body tissue change.

Milk yield ME intake Grass DMI ConcsB DMI Total DMI Forage content
Forage optionsA kg/d MJ/d kg/d kg/d kg/d % total

1. Optimal forage quality 27 205 17.0 0 17.0 100

37 249 16.2 4.2 20.4 79

47 291 15.3 8.3 23.6 65

52 309 15.0 9.9 24.9 60

2. Reduced ME content 37 249 14.5 6.3 20.8 70

47 291 12.4 11.4 23.8 52

52 309 11.6 13.6 25.2 46

3. Reduced ME and intake 37 249 11.4 9.1 20.5 56

47 291 9.3 14.2 23.5 40

52 309 8.5 16.3 24.8 34
A
Forage options:

1. Grass ME 12  MJ/kgDM, optimal intake (no concs) 17 kg DM/d, forage substitution 0.2 kg DMI/kg conc DM fed
2. Grass ME 11.5 MJ/kgDM, optimal intake (no concs) 17 kg DM/d, forage substitution 0.4 kg DMI/kg conc DM fed
3. Grass ME 11.5 MJ/kgDM, optimal intake (no concs) 15 kg DM/d, forage substitution 0.4 kg DMI/kg conc DM fed

B
Concentrate feed; 13 MJ ME/kgDM
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 Disease Median Assessment of
incidence day lactational risk %

Retained placenta 1 7.4

Milk fever 1 >5.0

Ketosis 8 >5.0

Metritis 11 7.6

Displaced abomasum 11 >5.0

Mastitis 59 9.7

Ovarian cysts 97 9.1

Table 2 Incidence of major production–related diseases in
Holstein cows.

(from New York State survey)
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Metabolic changes during the peri–
parturient period
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Changes in gut and tissue mass during
the peri–parturient period
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Peri–parturient mineral metabolism
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1
Jersey less Holstein

2
Computed on basis of equal annual yield of milk fat and protein

3
Milk lactose content of 48 g/kg assumed for both breeds

4
Based on calorific value of lactose (16.5 MJ/kgDM), assumed efficiency of lactose synthesis (0.54) and dietary

ME concentration of 11.5 MJ/kgDM
5
 Based on 0.6 MJ/kg metabolic body weight/d and dietary ME concentration of 11.5 MJ/kgDM

Holsteins Jerseys Difference1

Annual milk yield (kg) 7800 5400 –2400

Milk fat/protein content (g/kg) 39/32 55/38 +16/+6

Herd size2 100 110 +10

Annual fat and protein yield (tonnes) 55.38 55.24 –0.06

Milk lactose yield (tonnes)3 37.44 28.58 –8.86

Feed use for lactose synthesis (tonnes)4 99.50 75.90 –23.60

Maintenance feed costs (tonnes)5 245.70 199.50 –46.20

Annual water sold (tonnes) 687.20 511.50 –175.70

Table 3 A comparative analysis of the biological efficiency of Holsteins and Jerseys producing equivalent amounts of milk fat
and protein on a herd basis.
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