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Methane: Cows, Rice and Fossil Fuels
When someone mentions methane, what do you think of? 
Cows? We all know cows burp methane, but there’s a lot more 
to methane than that.

Methane (CH4) is a more potent greenhouse gas than carbon 
dioxide, trapping in 120x more heat, and it’s at 2 1/2x pre 
industrial levels. However it is a short term gas in our 
atmosphere because it gets broken down quickly- in less than 
12 years. This is better news in our fight against climate change 
than carbon dioxide because CO2 is much more long term, 
needing plants to absorb it and fungi to lock stable carbon into 
the soil, which (from Walter Jehne’s figures) this could take 
1000+ years to get to preindustrial levels if we drawdown 20 
billion tonnes of CO2 per year. If we tackle the methane 
problem as well as CO2, it could bide us more time to get past 
net zero to the drawdown scenario, helping avoid catastrophic 
climate breakdown.

Ninety percent of methane is oxidised by the hydroxyl radical 
pathway, and the other 10% is absorbed by a healthy soil 
containing methanotrophic bacteria (and other atmospheric 
pathways). Let’s quickly look at the science. The hydroxyl 
radicle pathway over the Earth’s landmasses is mainly initiated 
by the evaporation of water vapour (H20) transpired by plants. 
When sunlight hits water vapour, it photo oxidises and produces 
hydroxyl ions, (OH-) and hydrogen ions (H+) that form 
bicarbonate ions (HCO3) which are free radicals and are 
aggressively oxidative. They find methane (CH4) and rapidly 
turn it into carbon dioxide (CO2) and water (H2O). The carbon 
dioxide is, as described above, a less potent greenhouse gas 
and can be absorbed by plants and a healthy soil. 
Unfortunately, humans have removed so many of the plants 

https://www.youtube.com/watch?v=123y7jDdbfY


from the earth surface by chopping down forests and creating 5 
billion hectares of man made desert over the last 8000 years, 
that the hydroxyl radical pathway has been impaired, so our 
atmosphere cannot deal with as much methane as it used to. 
Nitrogen fertilisers also kill the methanotrophic bacteria, so the 
soil’s ability to absorb methane has reduced too.

So one way we can help the methane problem is to replant 
forests, grow cover crops in between harvests and sort out 
desertification, which would increase transpiration. This is a 
huge undertaking but there are many projects over the world 
addressing this problem. After all, if we had any control over it, 
would anyone want to live in a desert when they could live in a 
fertile (and therefore richer) environment?

So, what about cutting down methane production?

Methane is produced from a variety of sources. This is the data 
from iea.org understanding-methane-emissions. 33% is natural, 
produced by wetlands and permafrost melting, however as the 
climate warms this is increasing. 24% is from agriculture, mainly 
from ruminants and manure, but also rice. 21% is from the fossil 
fuel industry, from oil, natural gas and coal, although not 
included are accidents and process failures. 12% is from rotting 
waste, 2% is from biomass burning, 1.5% is from bio energy 
and 6.5% is from “other”.
 
The 21% of methane emissions from fossil fuels wasn’t emitted 
before the Industrial Revolution, so this is a relatively new 
producer of methane. This is another reason (as well as carbon 
dioxide emissions) to transition to a world not dependant on 
fossil fuels. Another area we need to tackle is our waste 
systems, including rubbish and water. There are lots of ways in 
which the governments across the world are trying to reduce 
the amount of emissions, by streamlining extraction and 

https://www.iea.org/reports/global-methane-tracker-2023/understanding-methane-emissions


production of fossil fuels and capturing methane emitted at 
source (methane can itself be used to burnt for energy).

What’s particularly interesting at the moment is the debate 
about agriculture. Figures vary a little when looking from source 
to source: Erika Reinhardt, co-founder of Spark Climate 
Solutions quotes 20% of methane is from ruminants and animal 
manure, and 6% from rice production. So we can see why we 
are encouraged to eat less meat, although we don’t hear so 
much about reducing eating rice.

Overgrazing has led to much of the desertification we see 
across the world, however some conservationists say that 
before humans there were many more ruminants in the wild 
than there are in agriculture today. So if nature managed to find 
a balance, then it’s our farming techniques that have been the 
problem; it’s “the how not the cow”. The main problem causing 
desertification is not allowing the grass a rest period to grow 
back after grazing. Wild roaming herds kept the grasslands in 
drier climates healthy by eating the grass before it could dry out 
causing a fire risk (fire would lead to carbon dioxide emissions) 
and encouraging lush green regrowth when they were moved 
on by predators, increasing transpiration (and therefore the 
hydroxyl radical pathway) and a healthy soil (increasing uptake 
by methanotrophic bacteria). The “planned rotational grazing” 
technique pioneered by Allan Savory to mimic the movement of 
grazers in the wild has been proved to reverse desertification in 
Africa, Australia and America. Walter Jehne (Australian soil 
scientist) claims that a healthy grassland can produce 100x the 
amount of free radicles needed to absorb the methane 
produced by the livestock that graze it. But the cows need to be 
on grass- not in feed lots!

Today, around 90% of livestock are outdoor grazing, and up to 
10% in feedlots. So if we can change how we manage all 
grazing animals, to include agroforestry (ie trees within a 

https://www.linkedin.com/in/embreinhardt
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pastoral system) we could re-green the deserts and vastly 
increase the amount of green plants on the planet as a whole. 
This would not only help oxidise methane but would be a huge 
carbon sink too. 

But we need to avoid all industrial animal raising altogether, 
because any animal kept in barns produces a huge amount of 
waste that then needs to be dealt with, using methods such as 
slurry pits which produce methane. Then, when spread all at 
once, this can wash away and pollute rivers, especially if there 
is rain shortly after spreading or the land is sloping. Compare 
this to animals kept organically and outside, fertilising the soil 
bit at a time, dung beetles drawing the manure into the soil to 
feed soil life and plants, which would turn a pollution into a soil-
building resource. 

Industrial farming also means animals are fed on imported feed 
rather than that grown in situ on the farm where they live. In the 
case of ruminants, when they are fed high calorie grains- an 
unnatural food for their digestive systems - they can produce 
even more methane from their burps than eating their natural 
diet of grass. Another reason to raise them 100% on pasture. 

Governments need to make sure all factors are considered 
especially when making policies. If huge methane taxes are put 
on all farmers this could really harm small regenerative farmers, 
the very people we need to encourage. Additives to animal feed 
such as seaweed can reduce methane in burps, but only 
applies to actively fed animals, promoting industrial farming. It 
would be great if we could see wild herbivores creating natural 
grassland again, but realistically, if money is to be made by land 
owners it’s much more likely to happen in the context of 
pseudo-wild agriculture. So we need to switch from industrial 
meat, with all its problems, to planned rotational grazing, or 
incorporating animals into arable farming as part of the crop 
rotation. 



So, what about rice? Methanotrophic bacteria can prevent the 
emission of as much as 90% of CH4 produced in wet soil, 
(source AGU) but they are killed by artificial fertilisers. So 
switching to organic food production would help reduce the 
methane emitted by rice production, and also help soils in other 
agricultural settings to absorb more methane too.

As we wait for government action on some of the areas we 
can’t control, we as individuals can do a number of things to 
reduce methane. We need to cut out cheap, factory farmed 
meat and switch to pasture fed and regeneratively farmed 
sources. This may mean that meat is seen more as a treat so 
we eat more plant based meals. We can make sure we buy 
organic rice, even if we can’t afford to switch everything to 
organic. We can cut down our use of fossil fuels by using public 
transport, insulating our houses etc. And we can make sure we 
use our food waste caddies collected on the kerbside to reduce 
food rotting in landfill and producing methane.

https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2020GB006774

