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”W ith genomic selection it will be 

possible to select for sca rsely mea sured 

tra its such a s feed efficiency a nd 

metha ne emission” 
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Phenomics 

› ”New” phenotypes 
 

› Feed inta ke 
 

› Rumen microbia l composition 
 

› Metha ne 
 
 

› ”Da ta  tha t you ca nnot just get provided for free with ha rdly 
a ny effort” 
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La rge sca le genotypings 
 

› Full herds gets genotyped 
 
 

› 10000s a nima ls a va ila ble 
 
 

› Phenomics on these cows 
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Aim of study 

› Perform genomic breeding va lues with including a ccura cies 
for metha ne emission a nd compa re with BLUP EBVs  
 
 

› Perform G W AS to identify SNPs with ma jor effect on 
metha ne emission 

5 



AARHUS 
UNIVERSITET 
 
 

6 

Laser 



AARHUS 
UNIVERSITET 
 
 

Q ua ntifying metha ne production 
› Mea sure metha ne a nd ca rbon dioxide concentra tions 

 
› Hea t producing units (HPU) = 5.6 *live weight0,75 + 22*FPC M +  

                                                                     1.6*10-5*da ys ca rried ca lf 
 

› C H4_LITERS = C H4_RATIO*180*24*HPU 
 
 

› Highly influenced by milk production 
 

› Ignoring va ria tion in C O 2 production 

7 Ma dsen et a l., 2010 
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Da nish da ta  
Trait Units # Mean SD Min Max 

CH4_RATIO   3121 0.087 0.012 0.043 0.109 

CH4_LITERS L /  da y 1745 381 41.2 283 548 

CH4_MILK  L/ kg/ da y 1745 10.41 1.34 8.43 13.7 

FPCM L /  da y 3121 36.6 7.9 19.2 62.7 

Weight Kg 1745 647 68.4 467 890 
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G enomic prediction a nd G W AS 
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› 1739 Holstein cows 

 
› Illumina  50 K SNP bea dchip 

 
› 44007 SNPs a fter clea ning 
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Sta tistica l model for G W AS  
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Metha ne = mea n   
  + herd-yea r  fixed 
  + sea son  fixed 
  + pa rity   fixed 
  + dim   fixed reg 
  + SNP   fixed reg 
  + a nima l  ra ndom
  + residua l  ra ndom
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G enome wide a ssocia tion study 
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G enomic prediction using G BLUP 

› Five-fold cross va lida tion procedure 

› W hole da ta  ra ndomly into five subsets 

› Relia bility = (rebv,yc
)2/ h2 

› Regression of yc on estima ted breeding va lues 

 

› C ompa res BLUP, G BLUP a nd G BLUPw  
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Sta tistica l model for genomic prediction 
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Metha ne = mea n   
  + herd-yea r  fixed 
  + sea son  fixed 
  + pa rity   fixed 
  + dim   fixed reg 
  + a nima l  ra ndom
  + residua l  ra ndom
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C ova ria nce structure for genomic 
prediction 
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G enomic prediction 
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Model Validation set 

  Relia bility Regression 

BLUP 0.171 1.025 

GBLUP 0.175 1.002 

GBLUw 0.183 1.003 
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Discussion 

› Sta gna tion in the development of the metha ne phenotype 
 

› No incentive for the fa rmer to select for lower metha ne 
emission 
 

› A compa ny with a  business pla n is needed 
 

› Interna tiona l colla bora tions a re needed (gC H4, G enome 
C a na da , METHAG ENE) 
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C onclusion 

› Sca rsely mea sured tra its a re still complica ted to eva lua te 
a nd include in a  breeding progra mme 
 

› G enetic va ria tion exists for metha ne emission 
 

› Limited evidence of a ny SNP with a n effect on metha ne 
emission 
 

› Limited difference in relia bility between G BLUP a nd BLUP 
models 
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