
 

Overcoming carbon loss from farming in
peatlands
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In this field with histosol soil, miscanthus was added as a form of organic matter.
It is a type of biomass crop they studied to see if it can add carbon to the soil.
Credit: Jacynthe Dessureault-Rompré
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In many regions of the world, farming must be done on areas of soil
categorized as histosols. Histosols have a thick layer of rich organic
matter, called peat.

Scientists are concerned, because farming can cause these soils to lose
valuable carbon.

That's where Jacynthe Dessureault-Rompré and her team at Laval
University in Canada come in. She is trying to show that histosols can be
sustainably used for farming.

To do this, the research team performed a two-step experiment that
involved adding different kinds of plant material to the soil. Their work
is similar to how a backyard gardener may add compost to soil to add
nutrients that have been lost.

"The first objective was to get a better understanding of plant material
decomposition," Dessureault-Rompré says. "We looked at
decomposition qualities of specific plant materials and how these
affected long-term carbon stores in the soil. The second objective was to
determine which plant performed best based on simulations of the long-
term soil carbon storage."

Carbon in these soils is lost by erosion, tillage and a natural process
called mineralization. The carbon is released from the soil as carbon
dioxide, a harmful greenhouse gas, into the atmosphere.

  
 

2/6

https://phys.org/tags/plant+material/
https://phys.org/tags/natural+process/
https://phys.org/tags/carbon+dioxide/
https://phys.org/tags/carbon+dioxide/


 

  

This field of histosols has willow on top that is ready to be incorporated so the
researchers can study how it decomposes. Credit: Jacynthe Dessureault-Rompré

For their first experiment, the team used three common biomass crops:
sorghum, miscanthus, and willow. They put plant material from these
crops inside permeable bags and placed the bags directly in the soil.

Then, they analyzed which plant materials had the best decomposition
characteristics. The ones that broke down slowly are the best for storing
carbon in the soil longer.

"The field decomposition study gave us data on what happened to the
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three different plant materials over a period of 17 months," Dessureault-
Rompré says. "A good candidate is a crop that will last longer in the soil
because the buildup of the carbon stock will be more efficient, therefore
you need less biomass applied each year. The stability characteristics of
the plant material are very important."

Next, researchers used decomposition data to simulate how much each
plant would help the soil over a long period of time. They found that
miscanthus and willow performed much better than sorghum. They also
calculated amounts of the plants that would help the soils be the most
sustainable.

"If you have a crop such as miscanthus that decomposes less than
sorghum, the buildup over the years is much more efficient," she
explains. "The simulation part added a new perspective because we were
then able to see that carbon equilibrium is something that can be
achieved. It was fantastic to see that adding plant material year after year
allows farmers to overcome the carbon lost during farming in histosols."
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The researchers obtained the biomass crops from fields before adding it to the
histosols. These are miscanthus flowers. Credit: Jacynthe Dessureault-Rompré

She adds that it is hard to estimate when these farmers could adopt this
practice. However, it's possible that within the next 10 years, this new
soil conservation practice could be used by farmers.

While many scientists don't think histosols should be used for farming,
many of the farmers have no choice. For the agricultural community,
processing facilities and distribution services to make a living, farmers
must grow crops on the land available to them.
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The findings from Dessureault-Rompré and her team are important for
easing concerns. This research demonstrates that it is possible to farm
these soils sustainably.

"I was afraid this research would be criticized because it is a very new
way of looking at crop production on these very special soils," she says.
"Many scientists believe that cultivated histosols should be brought back
to their natural state or that the degradation process of these soil is
irreversible. But this project really aims to develop a sustainable way of
growing high value crops on these soils.

  More information: Jacynthe Dessureault‐Rompré et al. Biomass crops
as a soil amendment in cultivated histosols: can we reach carbon
equilibrium?, Soil Science Society of America Journal (2020). DOI:
10.1002/saj2.20051
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