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figure 2. Density (kgm ) of soil carbon in each 1 X 1km grid cell in the United Kingdom.

Image source: Bradley et al. 2005
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Global peatland coverage is about 3% (400 Mha)
Account for 30% of the global soil carbon storage
(14%) of the UK’s land is peatland

Approximately 3.3 million ha, 40% of which is
modified for anthropogenic activity

Only 20% is considered near natural

e.g. The fens — 5000km? but 3370km? under
anthropogenic use (nearly 70%)

UK soil carbon loss is estimated to be an average rate
of 0.6% yr, in extreme cases 2% yr

UK soil degradation costs over £1 billion per year

esight, 2011; Gilbert, 2012)




Globally, agriculture produces a third of
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In Europe, agriculture is the second largest contributor

of greenhouse gas (GHG)
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We are fast losing productive peatlands, '

A third will be lost by 2050
Image source: IPCC
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Water table manipulation (usually -50 cm) can
reduce peat loss but it is insufficient as soil
compaction and oxidation is persistent. Rosedene
2 5 Farm utilizes water table manipulation, but

o o | e o subsidence and peat loss continues (Figure 1.)

S rene Water table closer to the ground (e.g. -30 cm)
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e Rt SR e e possible for some crops but has some challenges g
S s (see Musarika et al., 2017) -

Can peatlands be saved by importing Fresh
Organic Matter (FOM)?




Figure 2. Barley straw used as a fresh organic matter amendment (left)
and when the barley straw was applied to the mesocosms.

Fresh organic matter changes the
decomposition rate of existing soil organic
carbon (SOC). There is little evidence
showing its effect on UK cultivated peat soils

The aim is to assess the effects of crop
residue, on the release of CO,, CH, and N,0O
in cultivated peat soils




16 peat soil cores were collected from Rosedene Farm for the
experiment (a,b)

The cores were set up into mesocosms that were buried into
the ground (a,b,c,d)

FOM residue used was barley straw (10g per core) [Figure 2]
and the experiment ran for 27 weeks

The emissions in the experiment were measured using Licor
Autochambers (8100-104), a Licor IRGA (LI8100) and a Picarro
(G2301) connected in series for CH4 and N20 (e,f,g,h,i)
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KEY:
"::, -50 cm with Fresh Organic Matter (LWT) O 20 cm with Fresh Organic Matter (HWT)
.'::, -50 cm without Fresh Organic Matter (LWT) O 20 cm without Fresh Organic Matter (HWT) ‘:
F
Figure 3. A single core (left) connected Figure 4. The cores were divided into two ‘
to the water table management water tables (WT), half -50 cm (LWT) and half -
pipe/reservoir on the right -20 cm (HWT). Half (4) from each WT had

FOM added in week 6




RESULTS

The data in Figure 3. shows that there is an
effect of both water table manipulation and
FOM on fluxes
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The -50 cm cores had significantly higher CO,
fluxes than the -20 cm (p<0.05). The effect of
FOM on CO, was higher in -50 cm (P<0.05).
The -20 cm cores became CH, sources whilst
the -50 cm cores became sinks of CH,
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Figure 3. The

cumulative emissions
over 27 weeks of a) 2

FOM led to increased N,O, which was CO,, b) CH, and c) N,O

significant in -20 cm (p<0.05 )
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Fresh organic matter in peatlands may be an unwise practice

which can lead to increased CO, and N,O emissions (Figure 3a &
Figure 3c)

Fresh organic matter can also lead to increased CH4 fluxes under
a high water table (- 20 cm)

However, the addition of fresh organic matter under a low water
table (-50 in this study) could help CH, sequestration (Figure 3b)
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