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Metha ne – two stories 

› G reen house ga s 
emission 
 

› Indica tor of feed 
efficiency 
 

2 



AARHUS 
UNIVERSITET 
 
 

The host controls some of the va ria tion 

› C ha nging rumen content between two cows (W einer et a l 
2010: JDS) 
 

› Rumen pH reesta blished over 24 hour period 
 

› Ba cteria l community reesta blish somewha t slower but gets 
close to origina l community within 60 da ys 
 

› Anima l control a nd va ria tion – genetics?  
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Q ua ntita tive genetics 
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› Precise mea surements in la rge numbers (+10000) 
 

› Respira tion cha mbers a nd fistula ted cows is ha rdly the 
solution 
 

› A number of new a pproa ches a re being tested 
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Objective 

› Set up protocol a nd pipeline for la rge study on host metha ne 
x rumen microbia l community intera ction 
 
 

› Investiga te the intera ction on rela tively sma ll sca le da ta   
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Equipment for mea suring metha ne in AMS 

1. Sa mpling unit 

2. Pump unit 

3. Ana lyser FTIR – (G ASMET DX-4000, www.ga smet.fi) 

4. computer + softwa re 
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G ood a nd ba d 
› High ca pa city, non inva sive a pproa ch 

 
› Potentia l for other ga sses 

 
› Spot sa mples of biology 

 
› No control of brea th 

 
› Ongoing va lida tion 
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Sa mpling rumen fluid for genetic a na lysis 
› High ca pa city 

 
› Inva sive procedure 

 
› No surgery or sla ughter 

 
› Sa mples not ta ken the sa me pla ce in rumen from cow to 

cow 
 

› Limited sa liva  conta mina tion 
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Da ta  
› 1 herd (~600 cows) 

 
› 50 Holstein  

 
› 1. la cta tion cows 

 
› Sa me TMR diet  

 
› Feed 8 times da ily 

 
› Sa me 2 robots 
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Sta tistics pr da y 

Variable Mean SD Min Max 

EC M 28,6 5,1 11,7 38,5 

W eight 583 61 479 718 

Metha ne l 498 43 412 543 

C H4/ l Milk 16,1 1,6 12,7 23,3 
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Ha ndling rumen sa mples 

› On ice in fa rm   
› 5 x 1,5 ml sa mples in la b  
› Stored in -80 C  

 
› DNA extra ction 
› 454 Sequencing of 16s RNA 
› MOTHUR bioinforma tics tool 
› RDP C la ssifier 
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C ows 

Ba cteria s 

C luster 1 

C luster 2 
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Mea ns within cluster 

Cluster 1 Cluster 2 

C H4 /  l milk 15,1a 17,9b 

L C H4 472a 512a 

EC M 29,3a 27,1a 

W eight 573a 616a 

Da ys in milk 114a 116a 
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Next step 
› Protozoa  a nd a rchea  will be a na lysed 
 
 
 La rger project 

 
› 2000 cows will be phenotyped a nd genotyped (1000 before new yea r) 
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Ta ke home messa ge 

› An a rea  for colla bora tion between scientific communities: genetics, 
microbiology, physiology, nutrition, bioinforma tics 
 

› Indica tion of host control of rumen microbia l community 
 

› Indica tion of rela tion  between clustering a nd metha ne emission 
 

› Ongoing work 
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