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Figure 1: The predicted methane emissions using 102 enteric equations, against seven diets.

Results:

• Figure 1 shows the 
equations produced large 
variation in their 
methane emission 
results, ranging from 38 
to 714 grams of methane 
per day

• The equations were fairly 
consistent in their 
ranking of the diets, as 
can be seen in Figure 1.

Conclusions:

• The equations captured the effect 
of diet composition on emissions 
reliably, even if the predicted 
grams of methane varied

• Further research is needed into 
predicting enteric methane 
emissions more accurately, 
however, the mean equation will 
provide a reliable method for 
comparing the emissions between 
diets.

Material and Methods:

• Reviewed the literature and collected 102 
international enteric equations

• A dairy nutritionist formulated seven UK 
specific dairy diets for various cow types 
e.g., lactating cows, dry cows and 
transitioning calves

• The equations were coded into R 
programming language and the results 
were plotted into a scatterplot

• It was observationally determined whether 
the equations were consistent in their 
ranking of least to most emitting diets

Background:

• Cattle are the largest cause of methane emissions 
from human activity 1

• Methane has a global warming potential 25 times 
higher than carbon dioxide over 100 years 2

• Main process contributing to methane emissions is 
the enteric fermentation of cattle feed 3

• Measuring emissions directly is difficult, so 
researchers have developed enteric prediction 
equations, based on different feed component 
variables of the cattle’s diet e.g., dry matter intake, 
neutral detergent fibre and ether extract.

Aims:

1. Compile a set of enteric equations to compare 
their variability and ability to capture the effect of 
diet composition on methane emissions

2. Create a mean equation based on diet 
composition by assessing the variables most 
suitable for use in the equation that are not highly 
correlated

Figure 2: Correlation Matrix of the different 
feed component variables as percentage (%) 
of dry matter.

Figure 2 highlights that the correlation 
matrix shows several variables were too 
highly correlated to be used in the 
mean equation, as they would skew the 
results

Figure 3: The performance of the mean equation against each diet. The boxplots represent the variation in 
emissions between equations for each diet, showing the upper and lower quartiles around the median, which is 
represented by the lines in the boxplots. While the blue dots represent the average emissions that would be 
represented by the generalisable equation, based on metabolised energy and neutral detergent fibre.

References:
1. Pinares-Patiño, C. S. et al. (2016) ‘Feed intake and methane emissions from cattle grazing pasture sprayed with canola oil’, Livestock Science, 184, pp. 7–12. doi: 10.1016/j.livsci.2015.11.020.
2. IPCC (2005). Safeguarding the Ozone Layer and the Global Climate System [B. Metz, L. Kuijpers, S. Solomon, S. O. Andersen, O. Davidson, J. Pons, D. de Jager, T. Kestin, M. Manning, and L. Meyer (eds.)] Cambridge 
University Press, UK. pp 478. Available at: https://www.ipcc.ch/report/safeguarding-the-ozone-layer-and-the-global-climate-system/
3. Gilardino, A. et al. (2020) ‘Comparison of different methods for consideration of multifunctionality of Peruvian dairy cattle in Life Cycle Assessment’, Livestock Science, 240, p. 104151. doi: 10.1016/j.livsci.2020.104151.
Image Attributions:
4. New Zealand Agricultural Greenhouse Gas Research Centre (n.d.). The science of methane. [Image] Available at: https://www.nzagrc.org.nz/domestic/methane-research-programme/the-science-of-methane/ [Accessed 
on 04 March 2022].
5. The Open University (2017). Methane Molecule. [Image] Available at: https://ounews.co/wp-content/uploads/2017/12/Methane-Molecule.jpg [Accessed on 03 March 2022].
6. Nayturr (n.d.). Cows around the World. [Image] Available at: https://nayturr.com/types-of-cows/ [Accessed on 04 March 2022].
7. Farmers Weekly (2020). A guide to feeding copper to dairy cows. [Image] Available at: https://www.fwi.co.uk/livestock/livestock-feed-nutrition/a-guide-to-feeding-copper-to-dairy-cows [Accessed on 04 March 2022].
8. Earth, n.d., Dairy Cow. [Image] Available at: https://www.earth.com/news/dairy-cow-microbiome-eco-friendly-agriculture/ [Accessed on 03 March 2022].
9. KCODEGEE (2022). Jersey cow. [Image] Available at: https://www.kcodegeel.com/index.php?main_page=product_info&products_id=647790 [Accessed on 03 March 2022].
10. Etsy (n.d.). Thank moo. [Image] Available at: https://www.etsy.com/uk/listing/624796810/ [Accessed on 18 March 2022].

Methane (CH4)6

4

5

7

8

9

10

QR Code: AHDB PhD 
project overview


