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Productivity and feed efficiency

Reductions in feed efficiency as CP concentration

reduces

Economic and environmental sustainability

High cost of protein in animal diets

CH, emissions represent a loss of 3.7-10.1% of
gross energy intake (GEI)

Reducing CH, emissions could increase the
availability of metabolizable energy (ME) and
improve energy use efficiency (EUE; energy output

in milk/gross energy intake)

1.40 Barros et al., (2017);
J. Dairy Sci. 100 (7)
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Figure 4: Effect of dietary CP concentration on
Milk/DMI (kg/kg)
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» High cost of protein and the poor nitrogen use efficiency

« Growing pressure for dairies to reduce dietary CP in cows diets

* Pressure for dairies to reduce their environmental impact

» |tis important to identify an optimal dietary CP concentration that does not negatively impact:

« productivity and feeding efficiency,

« CH, production parameters
* The study aimed to:

* Investigate the effect of diet CP concentration, stage of lactation and parity on
* Productivity
« Feed efficiency (Product/intake)
« Energy use efficiency (EUE)
« CH, production parameters
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Animals and diets

« 24 lactating Holstein-Friesian dairy cows were randomly

allocated to one of three TMR containing either: rFm/’) r‘ 5 rFm/”)
 Low CP; 120 CP/kg DM (LCP) (8 cows)

* Medium CP; 150 CP/kg DM (MCP) (8 cows) Metabolism

. High CP 180 CP/kg DM (HCP) (8 cows) “3;;?33 . Feed intake

o . ) i « Qutput of urine
Statistical analysis T'r[l?ll'g[] \ Q/ and faeces
« REML using Genstat: 150 — 170 I

» Fixed effects: CP level, stage of lactation, parity and 230 — 250

interactions.
Day 9 into

« Random effects: cow ID, stage of lactation. respiration ‘ Methane
 Regression equations chambers 5 emissions

« CP content. for 3 days

« Random: cow, stage of lactation and parity.
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Table 1. Means * SE and P-values for the effect of dietary CP level
on feed intake, productivity and efficiency

LCP MCP HCP SE | P-value
Feed intake (kg/d)
Total DMI 16.5° 18.42| 19.52| 0.43 | <0.001
DM Digestibility (%) 72.0P 73.0°  74.02 0.50 | 0.020
Productivity (kg/d)
Milk Yield 20.6° 26.12, 28.32| 1.09 | <0.001
ECMY 20.7° 25.72 27.82| 0.91 | <0.001
Feed efficiency (kg’/kg DMI)
Milk/DMI 1.26 1.41 1.44/10.047 | 0.080
ECMY/DMI 1.27° 1.402| 1.422/0.037| 0.010
Milk solids/DMI (g/kg) 154b 1702 1742 4.6 0.020
LCP =low CP (120 g/kg DM); MCP = medium CP (150 g/kg DM); HCP = high CP (180 g/kg
DM); ECMY = energy corrected milk yield

MCP and HCP resulted in higher
DMI than LCP.

MCP and HCP resulted in higher
milk and ECMY than LCP.

MCP and HCP had higher
ECMY/DMI and milk solids/DMI
than LCP.

There were no differences
between MCP and HCP for DMI,
Milk yield, ECMY, ECMY/DMI
and milk solids/DMI.

CP = crude protein; DMI = dry matter intake;
LCP = low CP, 120; MCP = medium CP, 150;
HCP = high CP, 180; ECMY = energy corrected
milk yield
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Figure 5: Relationship between dietary CP and milk Figure 6: Relationship between dietary CP and milk
yield (kg/d) yield/DMI (kg/kg)
Milk yield peaked (28.0 kg/d) at CP « Milk/DMI peaked (1.47 kg/kg) at CP
concentrations of 0.17 kg/kg DM, after which Milk concentrations of 0.16 kg/kg DM, after which
yield would decrease. milk/DMI would decrease.
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Results: EUE and methane parameters
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Table 1. Means * SE and P-values for the effect of dietary CP level

on energy use efficiency

LCP MCP HCP | SE | P-value
Enerqy efficiency
DEI/GEI 0.72b] 0.72°| 0.742/0.005| 0.013
MEI/GEI 0.61¢| 0.62°| 0.642/0.004| <0.001
MEI/DEI 0.85°| 0.862] 0.872/0.002| 0.001
Methane parameters
CH, (g/d) 363 367 391| 12.0 | 0.362
CH,/DMI (g/kg) 22.2 20.1 20.1/ 0.66 | 0.068
CH,/Digestible DMI (g/kg) 30.72] 27.5°| 26.9°| 0.88 | 0.018
CH,/Milk yield (g/kg) 18.3 14.9 14.6/ 1.00 | 0.051
CH,/ECMY (g/kg) 17.92] 14.8°| 14.5° 0.81 | 0.011

LCP =low CP (120 g/kg DM); MCP = medium CP (150 g/kg DM); HCP = high CP (180 g/kg

DM); DEI = digestible energy intake; GEI = gross energy intake; MEI = metabolizable energy
= methane, ECMY = energy corrected milk yield.

intake; CH,

Digestibility (DEI/MEI) and
metabolizability (MEI/GEI) were
higher for HCP compared to LCP
and MCP.

MEI/DEI was similar between
MCP and HCP.

MCP and HCP resulted in less
CH,/DDMIl and ECMY.
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Figure 7: Relationship between dietary CP concentration Figure 8: Relationship between dietary CP

(kg/’kg DM) and CH,/Digestible DMI(g/kg). concentration (kg/kg DM) and CH,/ECMY (g/kg).
CH, as a proportion of Digestible DMI reduces by « CH,as a proportion of ECMY reduces by 5.3
6.1 g/kg, with each incremental increase of CP by g/kg, with each incremental increase of CP by
10% of DM. 10% of DM.

. B Biotechnolozv and PY Department of : CP = crude protein; DMI = dry matter
& FoodBio Biological 5cgignces afbl RGRIFOOD e Agriculture, El}monment intake; ECMY = energy corrected milk
SystemsDTr Research Council INSTITUTE and Rural Affairs yield; CH, = methane



Results: CP level x Stage of lactation EH prvaive
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mELCP =MCP mHCP Linear CP x stage of lactation

P=0.020 interactions were found for:

» Intake parameters

« Milk yield

« ECMY
Responses to CP level may be
dependent on stage of lactation
Effect on milk yield and ECMY

Early

were smaller between treatment

Late as lactation progressed

Stage of Iactatlon
CP = crude protein; DMI = dry matter intake; LCP

Figure 9: Impact of CP level x stage of lactation interactions on milk yield =low CP, 120; MCP = medium CP, 150; HCP =

(kg/d)

high CP, 180; ECMY = energy corrected milk yield
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« Similar results for milk yield, ECMY and efficiency parameters —7‘"'—'
between cows fed 150 g/kg or 180 g/kg CP of DM

« Milk and ECMY could continue to increase between 150 and 180
a/kg
 Interactions between CP level x stage of lactation suggests that

productivity responses to CP content could be dependent on stage
of lactation

« CP concentrations of 120 g/kg had negative implications

 Dietary CP between 150 and 180 g/kg could provide sufficient
protein to maintain production and feeding efficiency while reducing
CH, as a proportion of intake and yield.

« Optimal CP level for milk yield, was found at a dietary CP
concentration of 170 g/kg but these results may also be dependent
on stage of lactation
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