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CONTEXT AND GOALS

The aim of this project was to estimate the potential of important Belgian terrestrial
ecosystems with respect to C sequestration and N,O emissions. To elucidate this
general outline, an extract from the original CASTEC proposal is taken.

Determining the C sequestration potential of the different Belgian terrestrial
ecosystems will be performed via 3 vertical Task Forces (TF) (Fig. 1): TF1 covers
cropland, TF2 covers grassland and urban land, and TF3 deals with forests and
plantations. Each of these 3 TFs consists out of 3 subtasks. For TF1 this is: (I) a desk
study summarising areas of cropland and the current knowledge on soil organic
carbon (SOC) accumulation rates, (ll) a validation study using historical data sets
and establishment of the baseline (reference year for greenhouse gas reductions is
1990) SOC values of Belgian cropland, and (lll) a scenario analysis giving the C
sequestration potential for cropland and its interaction with the sources and sinks of
greenhouse gases other than CO- (in co-operation with TF4a). For TF2 this is: (I) a
desk study summarising the areas of the different types of grassland and urban land
and their SOC accumulation rates, (Il) gap filling research on SOC accumulation of
permanent grassland and urban land, on impacts of land use change on SOC fluxes,
and on interactions between nutrient cycles (synergy with TF4a), and (lll) a scenario
analysis giving the C sequestration potential of grassland and urban land. For TF3
this is: (I) to collect data on C pools and fluxes for a series of (model) forest
ecosystems in Belgium, (ll) to quantify the potential for C sequestration in short
rotation bio-energy plantations using experimental data from model plantations, and
() to co-operate with TF4a for the experimental assessment of CO, and CH4 fluxes
in model forests and plantations. These vertical TFs have important interaction with 2
cross cutting TFs. In TF4a potential interactions of soil management scenarios, which
could increase C pools, with fluxes of non-CO, greenhouse gases (N,O and CHy) will
be investigated. In forests/plantations CO, fluxes from soils will be included. In TF4b
experiments using carbon-13 analysis will be set-up for the quantification of SOC
accumulation and stabilization in cropland and grassland. The latter is needed to
create a future database of soils, which are physically suitable for C sequestration.
The proposal will finalise in a modelling TF (TF5). Herein, (1) an existing Dynamic
Vegetation Model (DVM) will be optimized in order to predict C storage and C uptake
in ecosystems of TF2 and TF3 in the short- and long-term and to establish the
baseline (1990) stocks in these terrestrial ecosystems, and finally (Il) a GIS based
up-scaling procedure will be developed to assess (on a community level) the effect of
land use changes and soil management changes (within TF1, TF2 and TF3) on C
sequestration, relative to 1990.
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N,O & CH, fluxes (TF4a) N-.O & CH4
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Fig. 1 General overview of the CASTEC project
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ABSTRACT

In the context of climate change, terrestrial ecosystems are discussed both as a
source as well as a possible sink of greenhouse gasses (CO,, CH4 and N;O). The
Kyoto Protocol states that carbon (C) sequestration through direct human-induced
land use change and forestry activities, limited to afforestation, reforestation and
deforestation (art. 3.3) and additional human-induced forest management,
revegetation or agricultural activities, which have started after 1990 (art. 3.4), are
allowed to be accounted for during the 2008-2012 commitment period. For Belgian
terrestrial ecosystems, quantification of the net sequestration potential as well as the
effect of possible management changes is therefore crucial. The study of these two
items was divided into five different task forces (TF). The first three TF investigated
the C sequestration potential in cropland and temporary grassland (TF1), in
grassland (TF2) and in forest biomass (TF3). TF4 considered the effect of N>O
emissions from cropland and grassland soils on the total greenhouse gas budget
from terrestrial ecosystems and some of the opportunities stable isotopes could bring
along for carbon sequestration research. TF5, finally, adapted an existing dynamic
vegetation model to elucidate forest C allocation.

The specific aims of TF1 were (1) to quantify soil organic carbon (SOC) stocks in
Belgian cropland and their recent evolution, (2) to reduce uncertainties on the
knowledge of factors that control SOC levels, and (3) to determine the net C
sequestration potential of alternative cropland management. The SOC stocks in
Flemish cropland were quantified to be 28162 kt OC (0-1 m) via analysis of a very
large SOC dataset. A significant general decrease of these stocks of -0.87 t OC ha™
yr' (0-1 m) on average was found for the 1990-1999 period. By means of a second
SOC dataset, which was generated from a soil survey in the province of West-
Flanders, this decreasing trend was confirmed. The impact of management on SOC
stocks was evaluated indirectly by correlation analysis and by quantification of the
labile fraction of soil organic matter (SOM) with physical fractionation. It was
hypothesized that SOC levels in Flemish cropland soils are predominantly
determined by management. Moreover, recent SOC stock losses are likely to be at
least partly related to reduced application of manure since the establishment of the
Manure Action Plan. A relatively high fraction of labile SOM was identified in West-
Flanders’ cropland soils, which suggests a substantial part of current SOC stocks to
be prone to future loss under current agricultural management. A long-term SOM
model (DNDC) was used for simulation of future SOC stock evolutions. Under a
business as usual scenario, the measured general baseline SOC loss in Flemish
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cropland soils was confirmed to be prolonged, and to stabilize at -0.15t OC ha™ yr
(0-1 m) during the Kyoto commitment period. The net C sequestration potential of
several management scenarios for that period was evaluated by comparing the
simulated SOC stock evolutions under these scenarios with the simulated baseline.
None of the scenarios investigated here, were able to counter the loss of SOC, as C
sequestration per individual scenario was limited to less than 1% of the national CO»
emission reduction to which Belgium has committed itself. In conclusion, the
contribution of cropland and temporary grassland soils to achieve this aim will be
modest.

SOC stocks were determined for grasslands under agriculture for Flanders and
Wallonia. Both stocks declined with respectively 11% and 14% between the Kyoto
reference year 1990 (respectively 38031 and 56036 kt OC) and 2000 (respectively
33695 and 48408 kt OC) (0-1 m). The decline can partly be explained by a decrease
in grassland area but mainly by the decrease in SOC content per ha over these 10
years of 158 to 143 t OC in Flanders and of 150 to 135 t OC in Wallonia. The
grassland area declined due to an increase in the maize production and a decrease
in livestock. A possible explanation for the significant decrease in SOC content per
hectare is the introduction of the Manure Action Plan. However such a plan was not
introduced in Wallonia and also there a significant decrease in the SOC content was
found. This means that another factor had more impact: the share of temporary
grassland within the total grassland area (from 11 to 22% in Flanders, from 3 to 10%
in Wallonia). Due to the significant lower SOC content of temporary compared to
permanent grassland, the overall mean SOC content in grassland soils will also
decline. A few regions in Flanders and Wallonia show a large potential to sequester
C in their grassland soils. By a recovery in grassland area and by an increase in
SOC, it would be possible to use this potential.

The total SOC stock for Flemish grasslands in nature reserves is estimated at 360 kt
OC (0-1 m).

To determine the SOC stocks for grass-covered verges and grass-covered urban
areas in Flanders, the area covered with grass had to be assessed first. For verges,
the grass-covered area was estimated at 18027 ha, for urban areas at 11890 ha. The
total SOC stocks (0-1 m) for grass-covered verges and urban areas come down to
respectively 3520 and 1738 kt OC or to 10% and 6% of the total SOC stock of
grassland under agriculture in Flanders. However, measures for additional C
sequestration in these ecosystems seem to be rather limited.

The influence of management on the SOC content in the soil was investigated by
intensive sampling and by setting up a field experiment on three soil types. SOC
contents increased in the order: mowing, grazing + mowing, and grazing for all agro-
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pedological regions in Flanders. Permanent grassland has significant higher SOC
content compared to temporary grassland. For the field experiment, the SOC
concentration for all treatments on every soil type has increased compared to the
starting SOC concentrations. However, no significant effects of the various
management treatments introduced, were found. After 2-3 years of experimentation,
it was difficult to conclude which management treatment is the best option. Based on
the interaction of C sequestration with other greenhouse gases (especially N.O and
CH4) and the positive effect of both treatments on the SOC content in the soils, using
literature data grazed permanent grassland with low fertilisation could be the best
combination between environment and agriculture. However, the Flemish
implementation of the EU policy described in the Mid Term Review (EU-Directive
796/2004) will lead to disputable policy. On the one hand they are promoting that
permanent grassland can be renewed after at least 5 years, whereas on the other
hand the amount of organic matter in the soil should be maintained. These two
measures lead to contradictory results.

The aim of TF 3 of the CASTEC project was to study the OC sequestration potential
of Belgian forest ecosystems and bio-energy plantations. According to the Kyoto
Protocol, C sequestered in managed forests is eligible for the calculation of emission
reductions under article 3.4. As such, a first subtask under TF 3 was the calculation
of the amount of C sequestered in Belgian forests. The total C stock in the living
biomass of productive Belgian forests amounted to 60.9 Mt C in 2000 (12.3 Mt in
Flanders and 48.6 Mt in the Walloon region), with a mean C-stock of 101.0 t C ha™.
The EFOBEL model was used to predict the C sequestration in the Belgian forests
during the first commitment period (2008-2012). The model results indicated a mean
annual C uptake of 0.74 Mt C yr' for the Belgian forests under the 'business as usual
scenario'. Starting from the available information for the year 2000, a linear back-
calculation towards the year 1990 was performed. The conclusion was that Belgian
forests acted as a C sink at a mean annual rate of 0.84 Mt C yr' during the period
1990-2000.

Afforestation of abandoned land falls within articles 3.3 and 3.4 of the Kyoto Protocol.
A short-rotation tree plantation was established on former agricultural land
(Zwijnaarde) to study the C sequestration in this type of ecosystem. In total, 24 plots
of 400 m? were planted with poplar and willow (8 plots each), birch and maple (4
plots each). The mean actual aboveground biomass production after 4 years of tree
growth amounted to 1.2, 2.6, 3.4 and 3.5t DM ha™ yr" for maple, birch, willow and
poplar respectively. Based on the species-specific calorific value of the wood, the
total energy content of the biomass was calculated. It appeared that only 1% of all
households in Flanders could be provided by short rotation forestry (SRF) biomass

SPSD I - Part 2 - Global change, Ecosystems and Biodiversity 9



Project EV/12 - “Carbon sequestration potential in different terrestrial ecosystems - CASTEC”

energy if 10000 ha of SRF plantations would be established, which is only a minor
contribution to the overall energy consumption. When biomass is used as fuel, CO;
emission from the burning of fossil fuels can be prevented. However, because of the
limited area available for SRF plantations in Flanders, the CO, emission reduction
potential of SRF plantations in Flanders is only 0.09 % of the total CO, emissions.
Finally, the C balance of the SRF plantation was calculated as the difference
between the net C uptake by the trees and the CO; released from the soil as soil
respiration. Measurements showed that the soil respiration still exceeded the net C
uptake by the trees after the first rotation (4 years), resulting in a negative C balance.
However, it is expected that the plantation will become a net C sink after 8 to 10
years.

Nitrous oxide is next to CO, an important greenhouse gas emitted by arable soils.
One of the possibilities discussed in the literature to reduce net greenhouse gas
emissions (by C sequestration) from soils is the use of zero or minimum tillage. A
measuring campaign on both minimum and conventional tilled soils was established.
NoO losses from the minimum tilled soils (5.27 and 3.64 kg N.O-N ha”) were
considerably higher than from the conventional tilled soil (0.27 kg N.O-N ha™) and
this difference was high compared with literature data (2.4 kg N ha™) for the climatic
region under consideration. The higher water content of the minimum tilled soils
(slightly more clay and not drained) is presumably the major reason of these higher
losses.

In this study also a model based approach (DNDC, FASSET, regression models) was
used to obtain robust N,O emission estimates. Using field measurements (22 year
round measurements of N,O) several regression models were tested. Although the
lower emission rates (<10 kg N2O-N ha™) were more or less well estimated, the
higher emission rates (up to 30 kg N,O-N ha”) were clearly underestimated.
Therefore the possibilities of a process-based model (DNDC) were examined. In
general, the DNDC simulations gave an overestimation of the measured N,O losses,
which decreased with increasing emissions. Croplands were consequently
overestimated (7.4 kg N ha') while, on the other hand, the similarity between
simulated and measured emissions from grassland soils was low. Based on these
results, up-scaling of the cropland soils to regional level was scheduled. Results will
be discussed in the C sink cluster (OA/00/11). Based on the measured and simulated
data (DNDC) an overall emission factor with a 95% confidence interval of 3.77 (-0.20;
7.73) and 7.34 (4.12; 10.56) was calculated, respectively. The FASSET model gave
similar N2O emission results as DNDC for emissions lower than 10 kg N.O-N ha™
but, in contrast to DNDC, underestimated the higher emissions. To elucidate the
different behaviour between both models a sensitivity analysis will be performed (C
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sink cluster OA/00/11). Another part of this study was to check the opportunity of
stable isotopes as a powerful technique to monitor the evolution of C in the soil. An
experiment was conducted but the results proved to be inconclusive due to
interferences of N,O on the 8"C-CO, measurements. To be able to repeat this
experiment, the equipment had to be adjusted significantly. Two adjustments were
tested (lowering the GC separation temperature and use of a packed instead of a
capillar GC column) with samples containing an increasing N>O/CO; ratio for which
the latter one was retained.

The goal of TF5 was to simulate future scenarios for C fluxes and woody C stocks of
deciduous forests (temperate beech forest). To reach this goal, six step were taken:
(1) the development of a C allocation module (CAF), (2) a parameterisation of the
model for a temperate beech forest, (3) an evaluation of FORUG on different sites
and time scales, (4) a sensitivity analysis, (5) an uncertainty analysis, and (6) a
scenario analysis to predict the impact of a global change scenario on the C balance
of TF3 ecosystems. The comparison of FORUG simulations with EUROFLUX
measurements has shown that the FORUG model is able to predict seasonal
patterns of NEE (Net Ecosystem Exchange) for temperate forests at different
latitudes in Europe. The new CAF module created the ability to simulate the evolution
of the woody C stock of forests. The sensitivity analysis revealed the critical FORUG
parameters. A better description of poorly described key processes (e.g. soil
respiration) is recommended. The analysis of the output uncertainty resulted in a
standard deviation of 0.88 t C ha” yr' which was 24% of the mean value of NEE.
The scenario analysis showed a major increase in GPP (gross primary production)
and TER (total ecosystem respiration). But the increase of both GPP and TER will be
of the same order of magnitude which involves only minor effects on the NEE. The
scenario had also a major effect on the wood growth.

This report summarizes the most important findings from the CASTEC project. For
more extensive information, reference can be made to the articles summed up in
Annex 6 of the report or the different PhDs following from this project.
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CHAPTER 1 CARBON SEQUESTRATION IN CROPLAND SOILS

1.1. INTRODUCTION

At present, and from a regional scale perspective, very little is known about the long-
term Soil Organic Matter (SOM) balance of current cropland management. Recent
interest in Soil Organic Carbon (SOC) sequestration since a couple of years, has led
to a mushrooming of SOM research all over the world. Still, there are large
uncertainties about the SOC sequestration potential of certain regions, management
scenarios, their practical and economical feasibility, and the question even remains
whether it is possible to actually measure and verify SOC sequestration. Next to SOC
sequestration, maintenance and improvement of (SOM) levels is generally accepted
as being the major prerequisite for sustainability of any agro- ecosystem. SOM
research therefore has a second important benefit in that it focuses on the general
question of sustainability of human management of (agro)ecosystems. The work
presented here is aimed at improving our knowledge on the subject of SOM
dynamics, particularly with respect to intensive cropland production.

The tasks of TF1 that were formulated in the research proposal are explicitly
referenced to in the text as Task I, 1.1, 1.2, 1.3 and lll. The outcome of the research
of TF1 presented here can be subdivided into 4 main parts (1.3.1, 1.3.2, 1.3.3, 1.3.4),
which cover the different tasks:

1. Measurement of SOC stock changes and analysis of long-term SOC stock
evolution require current and past methodologies for SOC determination to be
comparable. A comparison of different analysis methods was carried out (1.3.1).

2. A first main objective of the CASTEC research project was to actually quantify
present and past SOC stocks in cropland soils and to look into recent SOC stock
evolutions (Task 1.2 and 11.3). For right about every country sufficient SOC
measurements are simply lacking. We did, however, dispose of a unique massive
dataset of topsoil SOC measurements covering the whole of Flanders. The analysis
of this dataset is discussed in 1.3.2.1. This study has been discussed in detail by
Sleutel et al. (2003a) and Sleutel et al. (2003Db).

In order to verify the outcome of the study presented in 1.3.2.1, a soil survey in the
Province of West-Flanders was conducted (Task 1l.1), which proceeded on two past
soil surveys dating back to the National Soil Survey in the 1950-ies, and to the
beginning of the 1990-ies. The analysis of the data collected in this soil survey is
discussed in 1.3.2.2.

3. There is a general consensus in soil science that due to chemical and physical
stabilization of a large part of the SOM, only the remaining more labile fraction of the
SOM is likely to be affected by agricultural management at the time scale of years to
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decades. The size of such a “decomposable” OM pool has been estimated to
account for 10-40% of the whole SOM. We aimed at using physical fractionation to
approximate this proportion of labile SOM in intensively managed cropland soils
(Task 11.2). First, a physical fractionation methodology was tested for its ability to
isolate functional SOM pools using soils originating from two long-term field
experiments (1.3.3.1). Second, this fractionation procedure was applied on a
selection of soil samples from the survey of West-Flemish croplands (1.3.3.2).

4. The final part of this research was concerned with the prediction of future SOC
stock changes in Flemish cropland soils. Localization of favorable regions where the
effects of SOC sequestration measures are maximized is crucial in the development
of successful agricultural policies for the Kyoto Protocol. Next to management, soill
texture, climate and SOC content have the largest influence on SOC dynamics, and
they exhibit a strong spatial variability. As a consequence, a modelling approach is
required for detailed regional analysis of SOC dynamics. We used the DNDC C and
N biogeochemical model (Li et al., 1994) which allowed for a spatial analysis of the
results from the regional simulation of different management alternatives and
provided a detailed insight into the spatial distribution of the net SOC-sequestration
(Task Ill). First, the DNDC model was calibrated both at the site scale as well as at
the regional scale. After calibration of crop and soil parameters and of the distribution
of SOM in DNDC's OM pools, the model was used to predict SOC stock evolution in
Flemish cropland soils.

1.2. MATERIALS AND METHODS

Basic information on the applied materials and methods is given in 3.1, 3.2, 3.3 and
3.4. A complete description and a full discussion of the results of this research are
given in Sleutel (2005).

1.3. RESULTS AND DISCUSSION
1.3.1 Comparison of SOC determination methodologies

A large range of soil samples were measured according four different methodologies
of SOC determination: the CNS-analyser and TOC-analyser dry combustion methods
and the Springer & Klee and the Walkey & Black wet oxidation methods. It can be
concluded from this study that the two modern combustion methods investigated
closely matched the wet oxidation, and that the traditional assumptions of a 75%
efficiency of the Walkey & Black method and a SOM/SOC mass ratio of 2.0 are
generally valid for Flemish cropland soils.
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the large spatial and temporal variability of Soil Organic Carbon (SOC) dynamics, a
modeling approach is required in detailed regional analyses. In all previous regional

Table 1.2 Pearson correlation coefficients (R) of OC in the size and density fractions considered (g C
100 g-1 soil), the whole soil OC content and the clay and silt content

Total OC  OCinfree POM®  OC iniPOM Silt + clay
associated OC
Clay content -0.334 -0.608" -0.024 -0.116
Silt content 0.085 -0.404 0.720" 0.124
Silt+Clay -0.263 -0.453 0.426 -0.251
Total OC 0.770" 0.187 0.924”
OC in free -0.110 0.556"
OC in iPOM 0.007

* correlation is significant with P = 0.1 (2-tailed)
**correlation is significant with P = 0.05 (2-tailed)
2 free POM = coarse POM (>250 um) + fine inter microaggregate POM (53-250 um)

or large scale modeling studies the adopted models were at best calibrated or
validated to a very limited number of local field experiments when compared to the
size of the area which was being studied (e.g. Hungary: Falloon et al., 1998; Canada:
Smith et al., 2000). Due to the high spatial resolution of agricultural and soil
information sources for this region a detailed modeling approach was possible for
Flanders at the community scale. Moreover, contrary to these previous studies, since
we disposed of the very large SOC measurements dataset (see 1.3.2.1) covering the
whole study area (Flanders), a large scaled model validation could be carried out at
the community scale.

First, the DNDC long-term SOC model was calibrated using data from two medium-
term field experiments on silty soils (at Juprelle, 12 years and at Gembloux, 31 years)
after adjustment of soil parameters to local conditions. The experiments involved
mineral fertilizer, cereal straw, green manure and farmyard manure additions. The
DNDC model was able to simulate the SOC level evolution of the field experiment at
Juprelle very well (Fig. 1.6).

For the field experiment at Gembloux, simulated SOC levels were too high for two
treatments involving cereal straw additions, which may imply a flaw in the ability of
DNDC to simulate its decomposition under temperate conditions.

Secondly, a model validation was done on a large scale using high resolution,
detailed spatial datasets of crop acreages, soil parameters, climatic measurements
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were based on different sources (see Sleutel et al., 2005). Daily measurements of
precipitation and minimum and maximum air temperature for the 1990-2000 period
from 18 weather stations of the Royal Meteorological Institute were used in the
simulations. Every individual community was assigned to the closest climatological
station. The version of DNDC used for this study (DNDC 8.1) comprises an interface
for regional scale modeling. All spatially different data were linked together using a
GIS platform (Arcview 3.1). Simulations were done for 304 different communities in
total over an 11 year time period. Per year separate model runs were done for each
one of the 9 crops for every community.

The regression line which was fitted to the actually measured SOC data (Sleutel et
al., 2005) represented a decrease of 0.48 t SOC ha’ yr' (0-30 cm). When
considering the total 1990-2000 time period, the simulated average SOC stock per
ha of all 304 communities decreased by -0.35 t SOC ha™ yr' i.e. about three
quarters of the measured decrease. In this simulation total SOC was partitioned into
different pools using the default DNDC repartitioning at the start of the simulation, i.e.
80% of the SOC in the "humus", 12% in the "humads" and 8% in the "litter" pool.
Many authors have indeed conducted a preliminary model run which led to a steady
state at the start of the simulation. Instead, in this study, as we disposed of the
actually measured SOC stock evolution for the 1990ies, we fitted the simulated
average SOC stock evolution for that period by adjusting the initial partitioning of
DNDC's SOC pools towards a larger allocation into the labile pools. Although DNDC
was able to simulate the SOC stock changes very well when regarding the study
area as a whole, the simulated decrease of the SOC stocks was overestimated for
communities predominantly having sandy textures and underestimated for
communities with silt loam to silt textures. This study thereby pointed out the
importance of the evaluation of dynamic SOM models before application on a larger
scale.

1.3.4.2 Prediction of soc stock changes a under business as usual scenario and for
alternative management options

After calibrating DNDC (1.3.4.1), simulations with DNDC of SOC stock changes
during a period (2006-2012) were carried out at the community level for a Business
As Usual (BAU) scenario and 7 alternative agricultural management options for SOC
sequestration. The main objective was to simulate the net effect of different
agricultural management options on topsoil SOC stocks during the Kyoto
commitment period (2008-2012). This net effect is obtained as the difference in SOC
stock evolution under a Business As Usual (BAU) scenario and under the particular
alternative management options.
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Climatic data for the 2001-2012 period were generated using the LARS-WG
stochastic weather generator. A +0.32°C temperature change was taken into
account, generating a future time series of climatic data. Possible future changes in
precipitation were not regarded. Several agricultural management options were
examined for their carbon sequestration potential in this modelling study (increased
surfaces of green manuring, temporary pastures, organic farming and reduced
tillage; expanded incorporation of cereal straw, vegetable fruit and garden compost
and farmyard manure). All options were assumed to start in 2006. Details on the
surfaces and OC input rates associated with the selected management scenario's
are summarized in table 1.3.

Using the same crop surface and farming management data which was considered
to be representative for cropland production in the study area during the 1990-2000
period a business as usual (BAU) scenario was simulated from 1990 till 2012. The
evolution of the predicted average SOC stock (0-30 cm) for this BAU scenario
showed that the slope of decreasing trend of the SOC stocks continues after 2000
but the decrease lowers to -0.15 t ha' yr' around 2002 and the slope of the
decrease remains practically constant thereafter. The simulated baseline net SOC
stock change (expressed in t OC ha” yr'') was negatively correlated with the initial
SOC content (Pearson correlation coefficient = -0.49; P = 0.01), i.e. in communities
with higher average SOC levels, the decrease of the SOC stock was larger.

Table 1.3 Management options for carbon sequestration included in the scenario analysis, the
associated surface on which they are practiced and the extra estimated OC input when compared to
the baseline scenario

Surface (ha) Total surplus ~ OC-input per ha

Management option OC input (tOC ha™ yr’)
baseline scenario (ktOCyr') baseline Scenario
Green manuring X2 46000 46.4 0.256
x3 23000 69000 92.8 0.128 0.384
Straw incorporation 50% 0 40175 60.1 0 0.166
Farmyard manure 20% 62915 30.7 0.389
application 25% 47188 78644 56.5 0.292 0.487
Compost application x? x? 10.1 0.007 0.028
Temporary pastures x 1.5 71498 - -
X2 47665 95330 - -
Re_duced tillage (Southern silty 0 23860 ) ) )
soils)
Organic Farming (5% of total 0 18112 ) ) )
area)
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