
 

Continuous cover forestry maintains carbon
sinks of nutrient-rich drained peatland
forests
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A recent study by the Natural Resources Institute Finland (Luke), the
Russian Academy of Sciences and the University of Eastern Finland
analyzed how different forest management practices affect the timber
production, ecosystem net primary production and emission of
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greenhouse gasses (GHG) in nutrient-rich peatlands drained for forestry
in southern Finland. The examined sites acted as a carbon sink with low
and middle harvest intensity, while these sites turned into a carbon
source with high harvesting intensities.

We tested the effects of harvesting intensity, harvest interval and water
table level management on ecosystem GHG balance in nutrient-rich
Norway spruce stands on drained peatland sites. According to our 
simulation results, the emissions of CO2 and CH4 were dependent on
water table level, temperature and moisture of peat, and amount of litter
input.

Our results showed that the drained nutrient-rich peatland forest acted as
a carbon sink with low and middle harvest intensity, while it turned into
a carbon source with high harvesting intensities. This was mostly because
intensive harvesting raised the water table level, thus decreasing tree
production and increasing soil methane emission. Carbon dioxide
emissions from peat and litter, in turn, correlated negatively with the
intensity of harvesting. Drainage had a clear effect on productivity and
emissions, but not on ecosystem carbon balance. At post-harvest basal
area of 8 m2 ha−1 and higher, ditch network maintenance had almost no
effect on net primary production.

We also found that there is a significant trade-off between maintaining
carbon in drained peatland forests and providing harvest revenues.
Peatlands distinctively differ from mineral soils with regard to carbon
dynamics. In particular, the soil carbon stock in peatlands is typically
much higher and more vulnerable, where also the water level plays a
much more crucial role and directly controls both the emissions of the
two major GHGs, CO2 and CH4, and tree stand growth.

In peatlands, the choice of the silvicultural system between rotation
forestry and continuous cover forestry may have a decisive role for 
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carbon dynamics since it directly interacts with the soil water table.

The simulations provide novel results and fill a gap of knowledge in
ecosystem responses to alternative management regimes in continuous-
cover forestry on drained peatlands.

The study has been published in Forest Ecology and Management.

  More information: V. Shanin et al, Simulation modelling of
greenhouse gas balance in continuous-cover forestry of Norway spruce
stands on nutrient-rich drained peatlands, Forest Ecology and
Management (2021). DOI: 10.1016/j.foreco.2021.119479

Provided by Natural Resources Institute Finland

Citation: Continuous cover forestry maintains carbon sinks of nutrient-rich drained peatland
forests (2021, September 6) retrieved 21 June 2024 from https://phys.org/news/2021-09-forestry-
carbon-nutrient-rich-peatland-forests.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/tags/carbon/
http://dx.doi.org/10.1016/j.foreco.2021.119479
https://phys.org/news/2021-09-forestry-carbon-nutrient-rich-peatland-forests.html
https://phys.org/news/2021-09-forestry-carbon-nutrient-rich-peatland-forests.html
http://www.tcpdf.org

