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Background

› Focus on environmental impact (  protein   N)

› energy supply   microbial protein synthesis

› Demands for energy change with stage of lactation
› Mobilization of body reserves   energy for milk 

production
› Deposition phase energy for reproduction and weight 

gain
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Research question

› Is it possible to
› concentrate to forage ratio 

› crude protein supply

› for lactating dairy cows in deposition WITHOUT 

negative affect on milk production
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Experiment – Facilities

› Automatic registration with Insentec boxes and AMS
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Experiment – Animals

› Runned for 16 months
› Cows entered exp. at calving

› 61 Danish Jersey cows
› 107 Danish Holstein cows
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Four feeding strategies

Stage of lactation (BW gain after minimum BW, kg)

Shift at +11/15 kg 
(minimum 56 DIM)

0 11 Jersey

Stage of lactation
(BW gain after minimum BW, kg)

Reduction in energy (concentrate:forage ratio) and protein

Parturition Minimum BW
15 Holstein
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Experiment – Feeding strategies

› Four strategies:

Normal protein 
(NP, 16% CP)

Low protein 
(LP, 14% CP)

High C:F ratio 
(HC, 40:60) HC-NP HC-LP

Low C:F ratio 
(LC, 30:70) LC-NP LC-LP
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Experiment – Feeding strategies

› Forage in mixed ration
› 50% grass clover silage and 50% maize silage
› Low C:F ratio       replacing barley and beet pulp with 

the forage mixture

› Concentrate in mixed ration
› 16% CP      including soybean meal +   rape seed meal

› + 3 kg concentrate in milk robot
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Composition of rations
High C:F (HC) Low C:F (LC)
NP LP NP LP

Composition, % of DM
Barley 9.0 11.6 3.5 6.0
Rape seed meal 7.0 3.0 7.0 3.0
Soybean meal 2.0 0.0 2.0 0.0
Beet pulp 7.5 10.6 1.5 4.5
Grass clover silage 30.0 30.1 36.0 36.2
Maize silage 31.0 31.1 36.5 36.7
Vitamin and mineral mix 1.0 1.0 1.0 1.0
Concentrate, AMS 12.5 12.6 12.5 12.6
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Results

› No interaction between breed x CFR x CP

› Except for

› Only results from Holstein will be shown

CP intake
N efficiency
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Feed intake (wk 9-30)

Rations P-values
Item HC-NP HC-LP LC-NP LC-LP CFR CP CFR x CP
Change week 10.7 10.1 10.4 10.4 0.60 0.76 0.50
Total DMI, kg/d 21.0 20.2 20.8 19.8 ≤ 0.01 ≤ 0.01 0.56
Crude protein, kg/d 3.28 2.81 3.32 2.82 0.26 ≤ 0.001 0.49
NEL, MJ/kg of DM 7.50 7.45 7.38 7.33 ≤ 0.001 ≤ 0.001 0.60
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Milk yield and composition (wk 9-30)
Rations P-values

Item HC-NP HC-LP LC-NP LC-LP CFR CP CFR x CP
ECM yield, kg/d 31.8 29.3 31.2 29.3 0.59 ≤ 0.001 0.35
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Milk yield and composition (wk 9-30)
Rations P-values

Item HC-NP HC-LP LC-NP LC-LP CFR CP CFR x CP
ECM yield, kg/d 31.8 29.3 31.2 29.3 0.59 ≤ 0.001 0.35
Milk protein, % 3.65 3.62 3.63 3.60 0.24 0.29 0.94
Milk fat, % 4.22 4.32 4.31 4.42 0.28 0.94 0.84
Lactose, % 4.91 4.92 4.90 4.90 0.56 0.22 0.64
Protein:fat 0.88 0.85 0.85 0.83 ≤ 0.01 ≤ 0.05 0.61
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Milk yield and composition (wk 9-30)
Rations P-values

Item HC-NP HC-LP LC-NP LC-LP CFR CP CFR x CP
ECM yield, kg/d 31.8 29.3 31.2 29.3 0.59 ≤ 0.001 0.35
Milking frequency,
milkings/d 2.2 2.1 2.2 2.2 0.14 0.41 0.68

Energy efficiency,
kg ECM/MJ NEL 0.202 0.195 0.204 0.201 ≤ 0.001 0.64 0.77

N efficiency 0.33 0.35 0.32 0.34 0.81 ≤ 0.001 0.79
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Conclusion

› No negative effect on milk yield and composition
during deposition phase:

› Substitution of concentrate in the mixed ration with 
high quality forage

› Simultaneous reduction in the CP level of the mixed 
ration
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