By Peter Brown

nce upon a time, carbon was a good guy — the stuff of

life. I first learned about it at high school, where the

school emblem was a hand cradling a carbon atom.

These days, carbon more often wears a black hat —itisa

pollutant and the agent of climate change (said 10 be the
most important global environmental crisis mankind has ever
faced).

Some years ago, T attended a lecture on global carbon distribu-
tion, in relation 1o what were then considered possible climate
impacts (nothing ‘possible” about it any more).

The speaker went to great lengths to emphasise how widely the
various estimates varied (at that time), but still tried to come up
with some sort of realistic picture of where all the carbon in the
world was found. Figure 1 is a pie chart to show (in general terms)
what he came up with.

In looking at this you may ask: “Where is all the carbon in liv-
ing things?”

Well, that actually accounts [or a slice of the pie that would be
around the same as the thickness of the line between the soil and
mineral sectors. This is important as it shows that as much as
planting trees is a good thing to do, we could simply never plant
enough of them to do any real good in global terms.

Another important aspect — and one of the main conclusions
from the lecture — was that (globally) even a tiny change in soil car-
bon levels could have the potential to impact climate change more
than all the fossil fuels combined.

This is scary stuff, especially in light of the assumption that
farming generally leads to a loss of soil carbon. But is this really
true and, if so, how can we change the situation? What can we do
to increase soil organic matter and hence soil carbon?

Another speaker at the same event had also done some interest-
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ing research. He was trying to see what effect agriculture had on soil
organic matter. He froze samples of soil so they could be thinly sliced
for viewing under a microscope. He then looked for various forms of
organic matter, extracted some of each and tested them to see how
old they were. Since he was working with Australian soils, it came as
little surprise to find that the most commeon type of organic matter
was charcoal and this could easily be a couple of thousand years old

However, the next most common category of organic matter
was a real surprise; “partially decomposed root segments”, This was
a surprise, not just because they were so common, but also because
their so-called “residence time” in the soil ranged from several
decades to a couple of centuries.

So how could they last so long without decomposing? The sug-
gestion was these root segments were covered with clay particles
and these served to exclude bacteria, effectively preserving this type
of organic material in a way analogous to the way plastic wrap pre-
serves a bale of silage.

More roots more carbon

This explanation also fits with general experience that both pasture
and no-till cropping systems are effective in producing increased
soil organic-marter levels. This is because every grazing or cropping
cycle will resull in creation of more root segments. So long as they
remain undisturbed by cultivation, they will tend to accumulate
over time rather than being consumed by soil microbes.

This is in stark contrast with the common view that adding
organic matter to soil is a beneficial practice. Cermainly composts
and manures can add plant nutrients, but the bulk of the carbon is
lost as carbon dioxide [rom microbial respiration.

This is illustrated by the results of a field trial conducted in
Britain. There, a cropping soil with 2% organic matter received 35
tonnes of farmyard manure every year. This trial began in 1845
and ceased 110 years later when soil organic matter was measured

April 07 | Australian Farm Journal

Mineral

Air & water =~
Fossil fuels &

Figure

% .
*
% 5% - ©
E S
2
T 49 |
5
= g
2% - ' . :
0 0 40 60 80 100
Years

al 6% — an average increase of 0.04% per year; or 0.001% per
tonne of manure applied.

The take-home message from all this is that pasture remains the
most reliable means for increasing soil organic matter. Also, since
we know that after every grazing cycle, the roots of defoliated tillers
will die (add‘mg_ Lo the potential carbon store in the soil), the more
intensively grazed it is, the greater the potential for increasing soil
carbon levels.

For cropping systems, including a pasture ley in the totation is
very important, but even without this, adopting no-till’ practices
should be enough to turn carbon loss into carbon accumulation
(except perhaps in soils with very low clay contents)

Unfortunately for these living with the hope of additional
income from some sort of carbon credit scheme, our ability to
accurately measure (in tonnes per hectare) the amount ol carbon
stored annually is likely to be a continuing impediment.

Nevertheless, it is clear thal whatever the potential for harmful
effects from farming on climate change, the potential benefit from
responsible practices is at least as great. If all farmers managed their
soils for carbon storage, whatever the eventual climate outcome we
face, at least we will not have contributed to it,
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