
MILK PRODUCTION MILK PRODUCTION 
EFFICIENCY OF VARYING EFFICIENCY OF VARYING 
DAIRY COW GENOTYPES DAIRY COW GENOTYPES 

UNDER GRAZING UNDER GRAZING 
CONDITIONSCONDITIONS

Frank Buckley, Brendan Horan, Pat DillonFrank Buckley, Brendan Horan, Pat Dillon
Moorepark Dairy Production Research CentreMoorepark Dairy Production Research Centre

Nicholas LopezNicholas Lopez--VillalobosVillalobos
Massey UniversityMassey University



DAIRY CATTLE BREEDING DAIRY CATTLE BREEDING 
AT MOOREPARKAT MOOREPARK

Economic Breeding Index (EBI)
Strain of Holstein-Fr iesian

Alternative Breeds/Crossbreeding

Most Profitable Cow



STRAIN/BREED COMPARISON STRAIN/BREED COMPARISON 
STUDIESSTUDIES

• Strain of Holstein-Fr iesian (Cur tins)
– High production Holstein-Fr iesian
– High Durability Holstein-Fr iesian
– New Zealand (K iwi) Fr iesian

• Alternative Breed Studies (Ballydague)
– Montbeliarde
– Normande
– Norwegian Red
– Jersey



HolsteinHolstein



New Zealand Fr iesianNew Zealand Fr iesian



MontbeliardeMontbeliarde



MontbeliardeMontbeliarde XX



NormandeNormande



NormandeNormande XX



Norwegian RedNorwegian Red



Spr ing Milk ProductionSpr ing Milk Production
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DATA SETDATA SET
• Curtins2003 &  2004

– Milk yield/milk composition/live weight - weekly
– Intake dur ing June 2003 (102 dim) and June 2004 (119 dim)
– HC and LC diets
– Par ity 1-4
– 178 records from 134 individual cows

• Ballydague 2003 &  2004
– Milk yield/milk composition/live weight - weekly
– 2 measures per  cow per  year  – week 4 &  week 8
– Standard concentrate allowance per  cow
– Par ity 1-4
– 507 records from 167 individual cows



RESULTSRESULTS



STRAIN STRAIN 
COMPARISONCOMPARISON



STRAIN COMPARISON
Production & Live weight ~110 dim

512b548a560aLive weight (kg)

1.88a2.02b1.93aF+P (kg)

3.56b3.29a3.38aProtein (%)

4.12b3.87a3.79aFat (%)

24.7c28.6b27.1aMilk Yield (kg)

NZHPHD



INTAKE CAPACITY &
FEED EFFICIENCY

0.1030.1070.103Kg MS/kg DMI

3.60b3.49b3.33aDMI/100kg LW

0.72b0.04a-0.21aRFI

0.37b0.37b0.35aMS/100kg LW

18.5b19.2a18.7abKg DMI

NZHPHD



FEED SYSTEM EFFECT

0.1040.1050.104MS/kg DMI

3.74b3.36a3.32aDMI/100kg LW

1.18b-0.27a-0.35aRFI

0.39b0.35a0.35aMS/100kg LW

20.4c18.3b17.7aKg DMI

HCMPHS



G × E
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BREED BREED 
COMPARISONCOMPARISON



496b524a538a523a518a526aLive weight (kg)

2.09d2.07d1.78c2.14ad1.90b2.25aF+P (kg)

3.20d3.34ac3.39c3.22bd3.28a3.31acProtein (%)

3.65c3.97b3.67ac3.78ac3.67ac3.81aFat (%)

30.6a28.2b25.2c30.7a27.5b31.6aMilk Yield (kg)

NRFNMXNMMBXMBHF

BREED COMPARISON
Production & Live weight ~40 dim



INTAKE CAPACITY &
FEED EFFICIENCY

2.92a2.94a2.75b3.00a2.87ab2.99aDMI/100kg LW

-0.95b-0.10a-0.10a-0.16a-0.05a-0.38abRFI

0.42a0.39d0.33c0.41ad0.37b0.43aMS/100kg LW

0.149d0.138ab0.125c0.142ad0.132bc0.146adMS/kg DMI

14.3c15.3ab14.5bc15.6ab14.9bc15.8aKg DMI

NRFNMXNMMBXMBHF



MEASUREMENT PERIOD
3kg concentrates/cow/day (2004)

2.75ab2.45aDMI/100kg LW

-1.13b-2.67aRFI

0.390.39MS/100kg LW

0.143b0.163aMS/kg DMI

14.5b12.7aKg DMI

56 dim28 dim



SUMMARYSUMMARY
• Production/physical character istics differ
• Differences in gross feed efficiency

– Production/intake
– Production/live weight
– Intake/live weight         Intake capacity

• Suggested differences in Metabolic 
Efficiency
– Residual Feed Intake



SUMMARYSUMMARY
• Concentrates         increased intake
• Concentrates         increased output

– But         RFI

• Measurement per iod influenced output 
and RFI  

• GxE reaffirms suitability of NZ strain to 
pasture based systems



CONSIDERATIONSCONSIDERATIONS
• Limitations

– Limited data set
– Shor t time per iod

• � live weight v. tissue mobilisation

– Regression procedure (RFI)

• Biological v Economic efficiency
– Gross Feed Efficiency 
– Residual Feed Intake



FURTHER RESEARCH AT 
MOOREPARK



EFFICIENCY OVER EFFICIENCY OVER 
LACTATION LACTATION 

• Lactation curves
– Production
– Live weight
– Condition score
– Energy intake

• Residual Feed Intake / Feed conversion 
efficiency

IDEAL COW
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