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What is NGH? 
• Sentinel research herd providing a futuristic view of the 

phenotypic performance of dairy cows selected for extremely 

high genetic merit based on the Irelands dairy breeding 

objective, the EBI 
– Future Proofing EBI and our National Breeding Programme 

• Precisely identify the drivers of improved performance in 

animals selected EBI 

• Industry point of reference 

• Nucleus of superior genetics contributing directly our national 

breeding programme 



Study Design 

• Dairygold Farm 
• 3 Genotypes  

• 72 Elite 

• 36 NatAv 

• 72 Jersey 

• 3 Pasture-based FTs 
• 9 individual farmlets 



EBI Profile of Cows 

Genotype EBI Sub-Indices 

  Milk Fert Calving Beef Maint Health Manag 

Elite 214 62 102 42 -15 15 4 3.2 

NA 110 38 39 36 -11 7 1.6 1.5 

NZJ 180 72 59 40 -52 53 2 8 

DKJ 109 15 74 -1 -54 63 6 6 



National Rankings on EBI 
Top 1% Top 5% Top 10% Top 25% Ave. 

Herd €160 €143 €134 €118 €98 

Animal €202 €175 €161 €133 €97 



Published! 
• Milk Production characteristics 

• Intake, FCE and grazing behaviour 

• Reproductive efficiency and Survival 

• Economic impact 

• Environmental implications 
– Peer reviewed articles and two Phds completed and more… 



Production 2013-2016 

Elite NatAv Diff Sig 

Milk yield (kg) 5,613 5,818 -205 *** 

Fat (%) 4.48 4.20 +0.28 *** 

Protein (%) 3.72 3.54 +0.18 *** 

Fat yield (kg) 251 244 +7 * 

Protein yield (kg) 209 206 +3 NS 

SCC (1000 cells/ml) 116 130 -14 NS 



Fertility Performance 
 2013-2016 

Elite NatAv  Sig 
Submission rate (%) 92 86 * 

Pregnancy rate first service (%) 61 46 * 

Pregnancy rate first 6 weeks (%) 73 58 *** 

Final pregnancy rate – 12 wks (%) 92 81 *** 

Calving to conception (days) 93 97 * 

No. of services 1.57 1.77 ** 
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Elite NatAv 
Labour cost (€) 32,485 31,808 

Replacement costs (€) 28,160 42,827 

Total costs (€) 164,627 177,951 

Livestock sales (€) 31,126 35,841 

Profit Farm (€) 94,691 64,339 

Farm Profit 

+ >€200/cow 

+ 41kg 
MS 



Elite NatAv 

GHG Emissions 

CO2-eq, tonnes / ha 16.2 16.3 

CO2-eq, kg / kg FPCM 0.96 1.06 

Nitrogen efficiency 

N input 307.9 309.4 

N output 103.3 99.5 

N surplus 204.6 209.9 

N use efficiency 0.336 0.322 

Environmental footprint 

Lahart et al. (2020) 



Crossbreeding with  
Jersey 



Fundamentally 
 Remove the negative effects associated with 

INBREEDING 

 Breed Complementarity 

 Heterosis or Hybrid Vigour 

o Additional performance vs the mid-parent mean 
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Heterosis or Hybrid vigour = 
extra performance above
mid-parent mean
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Heterosis & breed 
Complementarity explained…. 
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Heterosis & breed 
Complementarity explained…. 
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Dispelling the Myth  
JX = Lower MS yield/Cow! 

HF JX 

Ballydague – Prendiville et al., 2011, IJAFR MS/cow (kg) 422 446 

Weight (kg) 523 466 

Ratio 0.81 0.96 

Commercial data – Coffey et al., 2016, J Dairy Sci MS/cow (kg) 402 422 

 
 
 
 

Clonakilty – McClearn et al., 2020, J Dairy Sci MS/cow (kg) 435 443 

Weight (kg) 527 476 

Ratio 0.83 0.93 



Nextgen Jersey 2018-19 

ELITE NA NZJ DKJ 
Milk Yield (kg) 5424 5546 4498 4276 
Fat (%) 4.64 4.38 5.75 5.40 
Protein (%) 3.71 3.61 4.18 3.90 
F+P Yield (kg) 457 444 445 394 
Weight (kg) 514 522 406 383 

BCS 2.90 2.77 2.96 2.78 
MS kg/kg BW 0.88 0.85 1.08 1.02 
6 week PR 79 58 73 61 
12 week PR 91 85 92 92 



Intake 
Capacity 

Elite NA NZJ 

TDMI (kg) 15.7 15.7 14.2 

TDMI/100kgBW (kg) 3.1 3.0 3.8 

MS/100kgBW (kg) 0.33 0.31 0.39 

Quigley et al. (unpublished) 



NA Elite J NAxJ* ELITExJ* 

SR (cow/ha) 2.63 2.68 3.18 2.73 2.76 

Milk solids/kg body 
weight 

0.84 0.90 1.06 1.01 1.03 

Milk solids (kg/ha) 1141 1254 1317 1297 1322 

Milk price (c/l) 33.9 36.6 44.8 39.6 40.1 

Net profit/cow (€) 622 844 564 829 873 

Net profit/ha (€) 1709 2322 1868 2365 2479 

Extrapolation using MDSM………JX 

*Based on NGH data 2018 & Prendiville et al. 2011 



JEX v CH4 

Lahart et al. (unpublished) 

Methane (g/d) Methane (g/d) 
Brd P = 0.4292 Parity P = 0.0211 

lsmean SE df lower.CL upper.CL lsmean SE df lower.CL upper.CL 
FR 376 16.2 41 343 409 One 354 16.2 41 321 387 
JeX 384 17.3 41 349 419 Two 387 16.1 41 354 420 

Three 399 11.5 41 376 422 

Milk solids (kg/d) Milk solids (kg/d) 
Milk solids P = 0.4292 Parity P = <.0001 

lsmean SE df lower.CL upper.CL lsmean SE df lower.CL upper.CL 
FR 1.95 0.0813 41 1.79 2.12 One 1.77 0.0813 41 1.61 1.94 
JeX 2.1 0.0869 41 1.93 2.28 Two 2.03 0.0807 41 1.87 2.19 

Three 2.28 0.0563 41 2.17 2.4 

Methane / Milk Solids(g) Methane / Milk Solids(g) 
Brd P = 0.0465 Parity P = 0.0031 

lsmean SE df lower.CL upper.CL lsmean SE df lower.CL upper.CL 
FR 197 8.35 41 180 214 One 203 8.35 41 187 220 
JeX 186 8.88 41 168 204 Two 193 8.42 41 176 210 

Three 177 6.19 41 165 190 



Selecting for Increased Feed/Nitrogen efficiency 
• Strong positive correlation (+0.62) between Energy and 

Nitrogen efficiency 



• Over played??  

• Responsible use of Jersey genetics 

• Minimise or eliminate low value male calves 

o Sexed semen 

o Maximise proportion mated to beef 

• Dairy Beef Index/calf to beef integration iniatives/outlets 

• Increase weighting on beef within EBI....??? 

JEX v Beef 



Positive Trends 



Summary… 
• Delivering production performance consistent with the national breeding objective 

• Combined cows expressing high DMI capacity, strong inherent grazing aptitude, positive 

energy balance, and the ability to maintain high BCS 

• Slight reduction in the utilisation of ingested energy for milk production BUT..... 

• Delivering fertility and longevity consistent with industry targets 

• Considerable Economic benefit and favourable Environmental metrics 

• Borne out of genetic improvement based on balanced selection for traits of economic 

importance to seasonal pasture-based systems of milk production 

• NextGen Jersey provides evidence of the continuing presence of significant additive 

genetic gain in the Jersey breed 

• These results support the continued development of the National Breeding Programme 

(including the delivery of high EBI sires to industry) and continue to underpin farmer 

confidence in the direction of dairy cattle breeding 



QUESTIONS? 
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