
Prediction of enteric methane production, 
yield and intensity of beef cattle using an 
intercontinental database 
Article 

Supplemental Material 

Creative Commons: Attribution-Noncommercial-No Derivative Works 4.0 

van Lingen, H. J., Niu, M., Kebreab, E., Valadares Filho, S. C., 
Rooke, J. A., Duthie, C. A., Schwarm, A., Kreuzer, M., Hynd, P.
I., Caetano, M., Eugène, M., Martin, C., McGee, M., O'Kiely, 
P., Hünerberg, M., McAllister, T. A., Berchielli, T. T., Messana, 
J.D., Peiren, N., Chaves, A. V., Charmley, E., Cole, N. A., 
Hales, K. E., Lee, S. S., Berndt, A., Reynolds, C. ORCID: 
https://orcid.org/0000-0002-4152-1190, Crompton, L., Bayat, 
A. R., Yáñez-Ruiz, D. R., Yu, Z., Bannink, A., Dijkstra, J., 
Casper, D. P. and Hristov, A. N. (2019) Prediction of enteric 
methane production, yield and intensity of beef cattle using an 
intercontinental database. Agriculture Ecosystems & 
Environment, 283. 106575. ISSN 0167-8809 doi: 
https://doi.org/10.1016/j.agee.2019.106575 Available at 
https://centaur.reading.ac.uk/84405/ 

It is advisable to refer to the publisher’s version if you intend to cite from the 
work.  See Guidance on citing  .

To link to this article DOI: http://dx.doi.org/10.1016/j.agee.2019.106575 

Publisher: Elsevier 

http://centaur.reading.ac.uk/71187/10/CentAUR%20citing%20guide.pdf


All outputs in CentAUR are protected by Intellectual Property Rights law, 
including copyright law. Copyright and IPR is retained by the creators or other 
copyright holders. Terms and conditions for use of this material are defined in 
the End User Agreement  . 

www.reading.ac.uk/centaur   

CentAUR 

Central Archive at the University of Reading 
Reading’s research outputs online

http://www.reading.ac.uk/centaur
http://centaur.reading.ac.uk/licence


●

●

●
●

●

●

●●
●

●●●

●

●●
●

●●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
● ●

●●
●

●●
●

●●
●

●

●●

●●
●●
●

●
●

●

●●●
●

●
●

●

●●

●
●●●
●

0

100

200

300

400

500
DMI_C

●

●

●
●

●

●

●●
●

●●●

●

●●
●

●●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
● ●

●●
●

●●
●

●●
●

●

●●

●●
●●
●

●
●

●

●●●
●

●
●

●

●●

●
●●●
●

DMI+NDF_C

●

●

●
●

●

●

●●
●

●●●

●

●●
●

●●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●●

●
●

●

●

●

●
●

●
●

●●

●

●

●

●
● ●

●

●
●

●
●

●
●●

●

●

●

●●
●

● ●
●

●●
●

●

●●

●●
●●
●

●
●

●

●●●
●

●
●

●

●●

●
●●●
●

DMI+EE_C

●

●

●
●

●

●

●●
●

● ●●

●

●●
●

●●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●●

●
●

●

●

●

●
●

●
●

●●

●

●

●

●
● ●

●●
●

● ●
●

●●
●

●

●●

●●
●●
●

●
●

●

●●●
●

●
●

●

●●

●
●●●
●

0

100

200

300

400

500
Diet_C

●

●

●
●

●

●

●●
●
●●
●

●

●●
●
●●
●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●
●●

●
●

●

●

●

●
●

●
●

●●

●

●

●

●
●●

●

●
●

●
●

●
●●

●

●

●

●●
●

●●
●

●●
●

●

●●

●●
●●
●

●
●
●

●●
●
●
●
●

●

●●

●
●●●
●

0 100 200 300 400 500

Animal_no_DMI_C

●

●

●
●

●

●

●●
●

● ●●

●

●●
●

●●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
● ●

●●
●

● ●
●

● ●
●

●

● ●

●●
●●

●

●
●

●

●●●
●

●
●

●

● ●

●
●●●

●

0 100 200 300 400 500

GLOBAL NETWORK Tier 2

●

●

●
●

●

●

●●
●

● ●●

●

●●
●

●●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
● ●

●●
●

● ●
●

● ●
●

●

● ●

●●
●●

●

●
●

●

●● ●
●

●
●

●

● ●

●
●●●

●

0 100 200 300 400 500

0

100

200

300

400

500
IPCC Tier 2 (2006)

Predicted CH4 production (g d−1)

O
bs

er
ve

d 
C

H
4 p

ro
du

ct
io

n 
(g

 d
−1

)



●

●

●

●
●●
●

●●

●

●

●

●

●

●

●
●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●
●

●

●

●●

●

●●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●●
●

●

●

●●●●

●

●
●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●●

●
●●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●
●

●●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●

●

●●

●
●

●
●

●

●

●
●

●

●
●

●

●

●●

●

●

●

●

●
●
●

●

●
●

●

●

●

●

●●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●●

●

●●

●

●

●

●
●

●●

●
●

●
●

●
● ●

●
●

●
●

●●
●
●

●

●

●
●

●
●

●

●

●●
●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●
●

●
●

●

●

●

●

●●●

●

●

●

●

●
●

●

●
●

●●
●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●●
●
●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●●

●

●

●
●

●

●
●

●

●

●
●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
● ●

●●
●
●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●●
●

●
●

●

●

●

●
●

●

●
●

● ●
● ●

●

●●
●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●● ●

●

●

●

●●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●
●● ●●

●
●

●

●
● ●●

●
●

●●

●

●●
●

● ●
●

●
●

●
●

●
●
●
●●

●
●

●
●

●●

●

●

●

●

●

●
●

●
●

●
●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●●

●
●

●

●

●

●●
●

●

●
●

●

●

●●●●

●
●
● ●●●

●

●
●

●●

●
●

●

●

●

●
●●
●

●

●●

●

●

●●
●

●

●

●
●

●

●

●

●

●

●●

●

●

●
●

●●

●
●●

●

●
●

●● ●

●

● ●

●●

●
●●

●

●

●
●

●●
●

●●
●

●

●
●

●

●

●
●●
●

●

●

●
●

●
●

●●●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●●

●

●

●

●

●

0

10

20

30

40

50
NDF_C

●

●

●

●
●

●

●

●

●●
●

●

●

●●●●

●

●
●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●●

●
●●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●
●

●●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●

●

●●

●
●

●
●

●

●

●
●

●

●
●

●

●

●●

●

●

●

●

●
●
●

●

●
●

●

●

●

●

●●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

● ●
●

●

●

●

●

●

●

●

●
●

●

● ●

●

●
●●●

●

●
●

●

●
●

●●● ●
●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●
●

●

●

● ●

●●●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●●

●

●●●

●●

●
●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●●

●

●
●

●
●

●
●
●

●

●

●●

●
●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●●

●
●
●
●

●
● ●

●
●

●
●

●●
●
●

●

●

●
●

●
●

●

●

●●
●

●

●

●

●●
●
●

●

●

●

●

●

●
●●

●

●

●
●

●
●

●

●

●

●

●●

●

●

●
●

●

●
●

●

●

●
●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
● ●

●●
●
●
●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●●
●

●
●

●

●

●

●
●

●

●
●

● ●
●●

●

●●
●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●● ●

●

●

●

●●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●
●●●●

●
●

●

●
● ●●

●
●
●●

●

●●
●

● ●
●

●
●

●
●

●
●
●

●●

●
●

●
●

●●

●

●

●

●

●

●
●

●
●

●
●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●●

●
●

●

●

●

● ●

●

●

●

●

●●
●

●

●●

●

●

●

●

●

STA_C

●

●

●

●
●●
●
●●

●

●

●

●

●

●

●
●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●
●

●

●

●●

●

●●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●●
●

●

●

●●●●

●

●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●●

●
●●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●
●

●●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●

●

●●

●
●
●
●

●

●

●
●

●

●
●

●

●

●●

●

●

●

●

●
●
●

●

●
●

●

●

●

●

●●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●●

●

●●

●

●

●

●
●

●●

●
●
●
●

●
●●

●
●

●
●

●●
●
●

●

●

●
●

●
●

●

●

● ●
●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●
●

●
●

●

●

●

●

●●●

●

●

●

●

●
●

●

●
●

●●
●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●●
●
●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●●

●

●

●
●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●
● ●

●●
●

●
●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●●
●

●
●

●

●

●

●
●

●

●
●

●●
●●

●

●●
●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

● ●●

●

●

●

● ●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●
●
●●●●

●
●

●

●
●●●

●
●
●●

●

●●
●

●●
●

●
●

●
●

●
●
●
●●

●
●

●
●
●●

●

●

●

●

●

●
●

●
●

●
●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●●

●
●

●

●

●

●●
●

●

●
●

●

●

●●●●

●
●

●●● ●

●

●
●

●●

●
●

●

●

●

●
●●

●

●

●●

●

●

●●
●

●

●

●
●

●

●

●

●

●

●●

●

●

●
●

●●

●
●●

●

●
●

●●●

●

●●

●●

●
●●

●

●

●
●

●●
●
●●

●

●

●
●

●

●

●
●●

●

●

●

●
●

●
●

● ●●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●●

●

●

●

●

●

0 10 20 30 40 50

EE_C

●

●

●

●
●●
●
●●

●

●

●

●

●

●

●
●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●
●

●

●

●●

●

●●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●●
●

●

●

●●●●

●

●
●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●●

●
●●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●
●

●●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●

●

●●

●
●

●
●

●

●

●
●

●

●
●

●

●

●●

●

●

●

●

●
●
●

●

●
●

●

●

●

●

●●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●●

●

●●

●

●

●

●
●

●●

●
●
●
●

●
●●

●
●

●
●

●●
●
●

●

●

●
●
●
●

●

●

●●
●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●
●

●
●

●

●

●

●

●●●

●

●

●

●

●
●

●

●
●

●●
●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●●
●
●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●●

●

●

●
●

●

●
●

●

●

●
●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●
●●

●●
●
●
●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●●
●

●
●

●

●

●

●
●

●

●
●

●●
●●

●

●●
●

●
●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●●●

●

●

●

●●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●
●
●●●●

●
●

●

●
●●●

●
●
●●

●

●●
●

●●
●

●
●

●
●

●
●
●
●●

●
●

●
●
●●

●

●

●

●

●

●
●

●
●

●
●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●●

●
●

●

●

●

●●
●

●

●
●

●

●

●●●●

●
●
●●●●

●

●
●

●●

●
●

●

●

●

●
●●
●

●

●●

●

●

●●
●

●

●

●
●

●

●

●

●

●

●●

●

●

●
●

●●

●
●●

●

●
●

●●●

●

●●

●●

●
●●

●

●

●
●

●●
●
●●
●

●

●
●

●

●

●
●●
●

●

●

●
●

●
●
●●●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●●

●

●

●

●

●

0 10 20 30 40 50

0

10

20

30

40

50
Diet_no_DMI_C

●

●

●

●
●●
●
●●

●

●

●

●

●

●

●
●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●
●

●

●

●●

●

●●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●●
●

●

●

●●●●

●

●
●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●●

●
●●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●
●

●●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●

●

●●

●
●

●
●

●

●

●
●

●

●
●

●

●

●●

●

●

●

●

●
●
●

●

●
●

●

●

●

●

●●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●●

●

●●

●

●

●

●
●

●●

●
●
●
●

●
● ●

●
●

●
●

●●
●
●

●

●

●
●

●
●

●

●

●●
●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●
●

●
●

●

●

●

●

●●●

●

●

●

●

●
●

●

●
●

●●
●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●●
●
●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●●

●

●

●
●

●

●
●

●

●

●
●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●
●●

●●
●
●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●●
●

●
●

●

●

●

●
●

●

●
●

●●
●●

●

●●
●

●
●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●●●

●

●

●

●●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●
●
●●●●

●
●

●

●
●●●

●
●

●●

●

●●
●

●●
●

●
●

●
●

●
●
●
●●

●
●

●
●

●●

●

●

●

●

●

●
●

●
●

●
●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●●

●
●

●

●

●

●●
●

●

●
●

●

●

●●●●

●
●
●●●●

●

●
●

●●

●
●

●

●

●

●
●●
●

●

●●

●

●

●●
●

●

●

●
●

●

●

●

●

●

●●

●

●

●
●

●●

●
●●

●

●
●

●●●

●

●●

●●

●
●●

●

●

●
●

●●
●
●●

●

●

●
●

●

●

●
●●
●

●

●

●
●

●
●
●●●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●●

●

●

●

●

●

0 10 20 30 40 50

Global_no_DMI_C

Predicted CH4 yield (g (kg DMI)−1)

O
bs

er
ve

d 
C

H
4 y

ie
ld

 (g
 (k

g 
D

M
I)−1

)



●

●

●

●
●●
●

●●

●

●

●

●

●

●

●
●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●
●

●

●

●●

●

●●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●●

●

●

●

●

●

●●

●●
●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●
●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●
●

●

●
●

●

●

●

●

●●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●●

●

●●

●

●

●

●
●

●●

●
●
●
●

●
●●

●
●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●
●

●
●

●

●

●

●

●●●

●

●

●

●

●
●

●

●
●

●●
●

●

●

●

●

●

●

●●
●
●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●●

●

●

●
●

●

●
●

●

●

●
●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●
●●

●●
●
●
●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●●
●

●
●

●

●

●

●
●

●

●
●

●●
●●

●

●●
●

●
●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●●●

●

●

●

●●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●
●●●●

●
●

●

●
●●●

●
●
●●

●

●●
●

●●
●

●
●

●
●

●
●
●
●●

●
●

●
●
●●

●

●

●

●

●

●
●

●
●

●
●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●●

●
●

●

●

●

●●
●

●

●
●

●

●

●●●●

●
●
●●●●

●

●
●

●●

●
●

●

●

●

●
●●
●

●

●●

●

●

●●
●

●

●

●
●

●

●

●

●

●

●●

●

●

●
●

●●

●
●●

●

●
●

●●●

●

●●

●●

●
●●

●

●

●
●

●●
●
●●
●

●

●
●

●

●

●
●●
●

●

●

●
●

●
●
●●●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●●

●

●

●

●

●

0

10

20

30

40

50
NDF_C

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●●

●

●

●

●

●

●●

●●
●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●
●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●
●

●

●
●

●

●

●

●

●●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●
●

●

● ●

●

●
●●●

●

●
●

●

●
●

●●●
●
●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●●

●

●●●

●●

●
●

●

●

●

●
●

●

●
●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●
●

●
●

●
●
●

●

●●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●●

●
●
●
●

●
●●

●
●

●

●●
●
●

●

●

●

●

●

●
●●

●

●

●
●

●
●

●

●

●

●

●●

●

●

●
●

●

●
●

●

●

●
●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●
●●

●●
●
●
●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●●
●

●
●

●

●

●

●
●

●

●
●

●●
●●

●

●●
●

●
●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●●●

●

●

●

●●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●
●
●●●●

●
●

●

●
●●●

●
●
●●

●

●●
●

●●
●

●
●

●
●

●
●
●
●●

●
●

●
●
●●

●

●

●

●

●

●
●

●
●

●
●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●●

●
●

●

●

●

●●

●

●

●

●

●●
●

●

●●

●

●

●

●

●

0 10 20 30 40 50

STA_C

●

●

●

●
●●
●
●●

●

●

●

●

●

●

●
●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●
●

●

●

●●

●

●●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●●

●

●

●

●

●

●●

●●
●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●
●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●
●

●

●
●

●

●

●

●

●●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●●

●

●●

●

●

●

●
●

●●

●
●
●
●

●
●●

●
●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●●
●
●

●
●
●

●

●
●

●●●

●

●

●

●

●
●

●

●
●

●●
●

●

●

●

●

●

●

●●
●
●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●●

●

●

●
●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●
●●

●●
●

●
●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●●
●

●
●

●

●

●

●
●

●

●
●

●●
●●

●

●●
●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

● ●●

●

●

●

● ●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●
●
●●●●

●
●

●

●
●●●

●
●
●●

●

●●
●

●●
●

●
●

●
●

●
●
●
●●

●
●

●
●
●●

●

●

●

●

●

●
●

●
●

●
●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●●

●
●

●

●

●

●●
●

●

●
●

●

●

●●●●

●
●

●●●●

●

●
●

●●

●
●

●

●

●

●
●●

●

●

●●

●

●

●●
●

●

●

●
●

●

●

●

●

●

●●

●

●

●
●

●●

●
●●

●

●
●

●●●

●

●●

●●

●
●●

●

●

●
●

●●
●
●●

●

●

●
●

●

●

●
●●

●

●

●

●
●

●
●

● ●●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●●

●

●

●

●

●

0 10 20 30 40 50

EE_C

●

●

●

●
●●
●
●●

●

●

●

●

●

●

●
●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●
●

●

●

●●

●

●●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●●

●

●

●

●

●

●●

●●
●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●
●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●
●

●

●
●

●

●

●

●

●●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●●

●

●●

●

●

●

●
●

●●

●
●
●
●

●
●●

●
●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●
●

●
●

●

●

●

●

●●●

●

●

●

●

●
●

●

●
●

●●
●

●

●

●

●

●

●

●●
●
●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●●

●

●

●
●

●

●
●

●

●

●
●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●
●●

●●
●
●
●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●●
●

●
●

●

●

●

●
●

●

●
●

●●
●●

●

●●
●

●
●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●●●

●

●

●

●●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●
●
●●●●

●
●

●

●
●●●

●
●
●●

●

●●
●

●●
●

●
●

●
●

●
●
●
●●

●
●

●
●
●●

●

●

●

●

●

●
●

●
●

●
●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●●

●
●

●

●

●

●●
●

●

●
●

●

●

●●●●

●
●
●●●●

●

●
●

●●

●
●

●

●

●

●
●●
●

●

●●

●

●

●●
●

●

●

●
●

●

●

●

●

●

●●

●

●

●
●

●●

●
●●

●

●
●

●●●

●

●●

●●

●
●●

●

●

●
●

●●
●
●●
●

●

●
●

●

●

●
●●
●

●

●

●
●

●
●
●●●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●●

●

●

●

●

●

0 10 20 30 40 50

0

10

20

30

40

50
Diet_no_DMI_C

Predicted CH4 yield (g (kg DMI)−1)

O
bs

er
ve

d 
C

H
4 y

ie
ld

 (g
 (k

g 
D

M
I)−1

)



●

●

●

●

●

●
●
●

●
●

●

●

●

●
●

●
●
●

●

●
●

●
●●

●

●

●

●
●
●

●

●

●

●

●

●

●●

●●

●●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●
●
●

●

●●

●

●

●

●

●

●

●

●
●

●●

●

●●

●

●

●

●
●●●●

●●

●

●
●●

●

●●

●●

●

●●
●
●

●

●
●

● ●●

●●
●●●

●

●●●
●●

●

●
●

●
●●

●●

●

●

●

●

●
●●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●
●

●

●●●

●
●

●

●

●
●

●

●

●

●

●
●●

●

●

●●

●

●

●

●

●●
●●

●

●

●

●

●●●

●

●

●●

●●

●

●

●

●
●

●

●

●●

●

●

●

●●●

●

●●
●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●
●
●●●

●

●

●

●

●

●
●
●

●

●

●

●

●
●

●
●

●

●

●

●●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●●

●

●

4

5

6

7

DMI_C

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●
●
●

●

●
●

●
●●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●●

●●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●
●

●●

●

●●

●

●

●

●
●●●●

● ●

●

●
●●

●

● ●

●●

●

●●
●
●

●

●
●

● ●●

●●
●● ●

●

● ●●
●●

●

●
●

●
●●

● ●

●

●

●

●

●
●●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●
●

●

●●●

●
●

●

●

●
●

●

●

●

●

●
●●

●

●

●●

●

●

●

●

●●
●●

●

●

●

●

●● ●

●

●

●●

●●

●

●

●

●
●

●

●

●●

●

●

●

●● ●

●

●●
●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●
●
●●●

●

●

●

●

●

●
●
●

●

●

●

●

●
●

●
●

●

●

●

● ●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●●

●

●

DMI+NDF_C

●

●

●

●
●
●

●

●

●

●

●

●

●●

●●

●●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●
●

●●

●

●●

●

●

●

●
●●●●

● ●

●

●
●●

●

● ●

●●

●

●●
●
●

●

●
●

● ●●

●●
●● ●

●

● ●●
●●

●

●
●

●
●●

● ●

●

●

●

●

●
●●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●
●

●

●● ●

●
●

●

●

●
●

●

●

●

●

●
●●

●

●

●●

●

●

●

●

● ●
●●

●

●

●

●
●

●

●
●

●

●

●

●

●
●
●●●

DMI+STA_C

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●
●
●

●

●
●

●
●●

●

●

●

●

●

●

●

●
●

●
●

●●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●●

●●

●●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●
●

●●

●

●●

●

●

●

●
●●●●
● ●

●

●
●●

●

● ●

●●

●

●●
●
●

●

●
●
●●●

●●
●● ●

●

● ●●
●●

●

●
●

●
●●

● ●

●

●

●

●

●
●●
●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●
●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●●●

●
●

●
●

●

●

●

●

●

●

●

●●●

●

●

●●

●●

●

●

●

●
●

●

●

●●

●

●

●

●● ●

●

●●
●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●●●

4

5

6

7

DMI+EE_C

●

●

●

●

●

●
●
●

●
●

●

●

●

●
●

●
●
●

●

●
●

●
●●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●●

●●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●
●

●●

●

●●

●

●

●

●
●●●●

● ●

●

●
●●

●

● ●

●●

●

●●
●
●

●

●
●

● ●●

●●
●● ●

●

● ●●
●●

●

●
●

●
●●

● ●

●

●

●

●

●
●●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●
●

●

●●●

●
●

●

●

●
●

●

●

●

●

●
●●

●

●

●●

●

●

●

●

●●
●●

●

●

●

●

●●●

●

●

●●

●●

●

●

●

●
●

●

●

●●

●

●

●

●● ●

●

●●
●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●●●

●

●

●

●

●

●
●
●

●

●

●

●

●
●

●
●

●

●

●

●●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●●

●

●

4 5 6 7

Diet_C

●

●

●

●

●

●
●
●

●
●

●

●

●

●
●

●
●
●

●

●
●

●
●●

●

●

●

●
●
●

●

●

●

●

●

●

●●

●●

●●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●
●

●●

●

●●

●

●

●

●
●●●●
● ●

●

●
●●

●

● ●

●●

●

●●
●
●

●

●
●
●●●

●●
●● ●

●

● ●●
●●

●

●
●

●
●●

● ●

●

●

●

●

●
●●
●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

● ●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●
●

●

●●●

●
●

●

●

●
●

●

●

●

●

●
●●

●

●

●●

●

●

●

●

●●
●●

●

●

●

●

●●●

●

●

●●

●●

●

●

●

●
●

●

●

●●

●

●

●

●●●

●

●●
●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●●●

●

●

●

●

●

●
●
●

●

●

●

●

●
●

●
●

●

●

●

●●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●●

●

●

4 5 6 7

Animal_no_DMI_C

●

●

●

●

●

●
●
●

●
●

●

●

●

●
●

●
●

●

●

●
●

●
●●

●

●

●

●
●
●

●

●

●

●

●

●

●●

●●

●●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●
●

●●

●

●●

●

●

●

●
●● ●●● ●

●

●
●●

●

● ●

●●

●

●●
●
●

●

●
●
●●●

●●
●● ●

●

● ●●
●●

●

●
●

●
● ●

● ●

●

●

●

●

●
●●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

● ●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●
●

●

●●●

●
●

●

●

●
●

●

●

●

●

●
●●

●

●

●●

●

●

●

●

●●
●●

●

●

●

●

●●●

●

●

●●

●●

●

●

●

●
●

●

●

●●

●

●

●

●●●

●

●●
●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●●●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●

●●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●●

●

●

4 5 6 7

4

5

6

7

Global_C

Log predicted CH4 intensity (g (kg ADG)−1)

Lo
g 

ob
se

rv
ed

 C
H

4 i
nt

en
si

ty
 (g

 (k
g 

A
D

G
)−1

)



●

●

●

●

●

●
●
●

●
●

●

●

●

●
●

●
●
●

●

●
●

●
●●

●●

●

●

●

●●

●

●

●

●
●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●
●●

●●

●●●●
●●

●

●

●
●

●
●●

●●

●

●

●
●●

●

●

●
●

●●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●
●

●

●●

●

●

●
●

●

●
●●

●

●

●●●
●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●

●

●

●

●

●
●
●

●

●●●

●
●

●

●

●
●

●

●

●

●
●●
●

●●●
●

●●
●●

●

●

●

●

●●●

●

●

●●

●●

●

●

●

●
●

●

●

●●

●

●

●

●● ●

●

●●
●
●

●

● ●

●

●

●
●

●

●
●

●

●

●

●

●
●
●●●

●

●

●

●

●

●
●
●

●

●

●

●

●
●

●
●

●

●

●

●●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●●

●

●

4

5

6

7

DMI_C

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●
●
●

●

●
●

●
●●

●●

●

●

●

●●

●

●

●

●
●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●
●●

●●

●●●●
●●

●

●

●
●

●
●●

●●

●

●

●
●●

●

●

●
●

●●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●●

●

●

●
●

●

●
●●

●

●

●●●
●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●

●

●

●

●

●
●
●

●

●●●

●
●

●

●

●
●

●

●

●

●
●●
●

●●●
●

●●
●●

●

●

●

●

●●●

●

●

●●

●●

●

●

●

●
●

●

●

●●

●

●

●

●● ●

●

●●
●
●

●

● ●

●

●

●
●

●

●
●

●

●

●

●

●
●
●●●

●

●

●

●

●

●
●
●

●

●

●

●

●
●

●
●

●

●

●

● ●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●●

●

●

DMI+NDF_C

●●

●

●

●

●●

●

●

●

●
●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●
●●

●●

●●●●
●●

●

●

●
●

●
●●

●●

●

●

●
●●

●

●

●
●

●●

●

●

●
●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●●

●

●

●
●

●

●
●●

●

●

●●●
●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●

●

●

●

●

●
●
●

●

●●●

●
●

●

●

●
●

●

●

●

●
●●
●

●●●
●

●●
●●

●

●

●

●
●

●

●
●

●

●

●

●

●
●
●●●

DMI+STA_C

●

●

●

●

●

●
●
●

●
●

●

●

●

●
●

●
●
●

●

●
●

●
●●

●

●

●

●

●

●

●

●
●

●
●

●●

●

●

●

●

●●

●

●

●

●●

●

●

●

●
●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●
●●
●●

●●●●
●●

●

●

●
●

●
●●

●●

●

●

●
●●

●

●

●
●

●●

●

●

●
●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●●●

●
●

●
●

●

●

●

●

●

●

●

●●●

●

●

●●

●●

●

●

●

●
●

●

●

●●

●

●

●

●●●

●

●●
●
●

●

●●

●

●

●
●

●

●
●

●

●

●

●

●
●

●●●

4

5

6

7

DMI+EE_C

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●
●
●

●

●
●

●
●●

●●

●

●

●

●●

●

●

●

●
●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●
●●
●●

●●●●
●●

●

●

●
●

●
●●

●●

●

●

●
●●
●

●

●
●

●●

●

●

●
●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●●

●

●

●
●

●

●
●●

●

●

●●●
●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●

●

●

●

●

●
●
●

●

●●●

●
●

●

●

●
●

●

●

●

●
●●
●

●●●
●

●●
●●

●

●

●

●

●●●

●

●

●●

●

●

●

●●●

●

●●
●
●

●

●●

●

●

●
●

●

●
●

●

●

●

●

●
●

●●●

●

●

●

●

●

●
●
●

●

●

●

●

●
●

●
●

●

●

●

●●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●●

●

●

4 5 6 7

Diet_C

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●
●

●

●

●
●

●
● ●

●●

●

●

●

●●

●

●

●

●
●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●
●●

●●

● ●
●●

● ●

●

●

●
●

●
● ●

●●

●

●

●
●●

●

●

●
●

● ●

●

●

●
●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●●

●

●

●
●

●

●
●●

●

●

●●●
●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●

●

●

●

●

●
●

●

●

●●●

●
●

●

●

●
●

●

●

●

●
●●
●

●●●
●

●●
●●

●

●

●

●

●●●

●

●

●●

●

●

●

●●●

●

●●
●
●

●

●●

●

●

●
●

●

●
●

●

●

●

●

●
●

●●●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●

●●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●●

●

●

4 5 6 7

Animal_no_DMI_C

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●
●

●

●

●
●

●
● ●

●●

●

●

●

●●

●

●

●

●
●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●
●●

●●

● ●
●●

● ●

●

●

●
●

●
● ●

●●

●

●

●
●●

●

●

●
●

● ●

●

●

●
●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●●

●

●

●
●

●

●
●●

●

●

●●●
●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●●
●
●

●

●

●

●

●

●

●

●
●

●

●

●● ●

●
●

●

●

●
●

●

●

●

●
●●
●

● ●●
●

●●
●●

●

●

●

●

●●●

●

●

●●

●●

●

●

●

●
●

●

●

●●

●

●

●

●●●

●

●●
●
●

●

●●

●

●

●
●

●

●
●

●

●

●

●

●
●

●●●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●

● ●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●●

●

●

4 5 6 7

4

5

6

7

Global_C

Log predicted CH4 intensity (g (kg ADG)−1)

Lo
g 

ob
se

rv
ed

 C
H

4 i
nt

en
si

ty
 (g

 (k
g 

A
D

G
)−1

)


	PO_beef_StAm_CH4
	PO_beef_CH4yield_ALL
	PO_beef_CH4yield
	PO_beef_CH4perADG
	PO_beef_For_CH4perADG

