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Introduction

Peatland may act as sinks or sources for atmospheric
greenhouse gases depending on the climate and the
management. Agricultural use of riparian peatland plays a
complex role with respect to climate by affecting the atmospheric
burdens of the greenhouse gases (GHGs) CO,, CH, and N,O
(Kasimir-Klemedtsson et al. 1997). Production of biomass for
energy purposes might be a new economically viable
management strategy, but Impact on various environmental
aspects needs more attention. It iIs known that factors such as
mechanical disturbance of the soil, type of vegetations and
degree of drainage are very important aspects in this context.
However, currently little information is available on total GHG
emission from the current agricultural practice in Danish river
valleys and the effect of potential changes in practice can only be
speculated. This poster presents preliminary results from a study
where we monitor the biomass potential of reed canary grass
grown on a fen peat soil in the Ngrrea valley at different
harvesting management strategies and we compare the net CO,
exchange between soil-plant and atmosphere with the CO,
exchange In a cropping system with spring barley.

The project will provide new knowledge supporting the
evaluation energy crop production on peat soils according to the
sustainability criteria of the EU renewable energy (RE) directive
2009/28/EC. The RE directive requires that calculation of GHG
emission savings from bioenergy production comprises the
whole production chain which Is particularly important for
biomass production on organic soll types.

Materials and Methods

An experimental site has been established In 2008-2009 on a cultivated fen
peatland close to Ngrrea valley, Denmark. Plots with energy willow, reed canary
grass, and spring barley are used for this experiment. Plots with willow plantation
are used only for biomass production study and plots with reed canary grass and
spring barley are used for biomass production together with GHG emission study.
Layout of the experimental field is presented in figure 1.
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We used closed path NEE chamber (Drosler, 2005) to measure the flux of CO,, from
the peatland. These portable chambers are easy to use and they have very efficient

climate control system. NEE was measured with different level of shrouding to study
the response of CO, exchange to light.

Grass between plots

Figure 2. Measurement of CO, exchange
with closed path NEE chamber

Sample plots of 1.5 m? was cut in reed canary grass field. First harvest was taken
at 16/06/2010 and second harvest was taken in the same plots at 10/08/2010. Final
bulk harvest of both spring barley and reed canary grass were taken at 09/09/2010.
Spring barely was fertilized with 120 kg N/ha and reed canary grass was fertilized
with 60 kg N/ha. Sample plots of reed canary grass with multiple harvest was
fertilized with additional 60 Kg N/ha after first harvest.

Figure 3. Sample and bulk harvest of biomass
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Results
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reed canary grass and
spring barley. Biomass
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was doubled if the crop
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respiration, and
photosynthesis
measurement at three
different dates. Based on
the preliminary results,
there Is no clear evidence
of increased CO, emission
following the autumn
harvest of RCG compared
to spring barley.

NEE response to light

22/09/2010 14/10/2010
®

- + = || Flgure 6. Response to
‘ light In net ecosystem

o exchange of CQ from reed
e e canary grass and spring
.+~ *. ° | barley fields. Higher CO,
assimilation in spring
— barley field was observed
2l o F > === | | with in crease in PAR in
September. It might be
related with higher green
biomass development In
barley field immediately

« after harvest.

':.. ® o P ° 0 ge.

ng (CO,) m*s”

-200 T T T T T T -800

T T T T T
0 200 400 600 800 1000
PAR [umol m?s™]

8
8 ..ob

(o
o e

ng (CO,) m?s™

o
Spring barley and RCG plots’ )
(22/09/2010) e

PAR [umol m?s™]

Conclusion and future works

Conclusion:

iBiomass yield of reed canary grass can be doubled with multiple
harvest. Therefore, multiple harvesting strategy of reed canary grass
can be a promising practice for biomass production.

FThere is no clear evidence of increased CO, emission following  the
autumn harvest of RCG compared to spring barley.

Future Works:

ICompletion of annual flux measurement of NEE.
iBiomass development and yield study in 2011.

IModeling greenhouse gas emission from bioenergy crop production on

fen peatland.
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