Introduction
• This research focuses on the herbaceous
biomass crops Switchgrass (Panicum virgatum)
and Miscanthus (Miscanthus giganteus) which
are being grown throughout Southern Ontario.
Perennial
crops
living 10-15
years

Switchgrass Yields =
7 – 12 Mg ha-1 yr-1

Miscanthus Yields =
17 – 26 Mg ha-1 yr-1
Low Nutrient
Requirements

Results

Methodology
Study Locations

Table 1. Mean soil organic carbon (%) levels measured for four farms
growing biomass crops in Ontario sampled in 2016.

• In 2016, 19 Ontario farms containing
herbaceous biomass fields were sampled for
SOC shown in Figure 2 below.

Location
Holland Center, ON

• Soil samples were collected from biomass fields
as well as adjacent agricultural fields and
woodlots for SOC comparison between different
land-uses.

Guelph, ON

Elora, ON

Overall, these crops
could lead to:
Parkhill, ON

Soil Organic Carbon

Field Type *

Texture

SOC (%)

Switchgrass (2009)

Clay Loam

4.523

Switchgrass (2011)

Clay Loam

3.551

Woodlot

Clay Loam

5.486

Switchgrass (2006)

Sandy Loam

2.072

Miscanthus (2006)

Sandy Loam

1.997

Agricultural

Sandy Loam

2.308

Woodlot

Sandy Loam

3.254

Switchgrass (2009)

Loam

1.308

Miscanthus (2009)

Loam

1.163

Agricultural

Loam

1.463

Woodlot

Loam

3.895

Switchgrass (2011)

Silty Clay Loam

1.958

Agricultural

Silty Clay Loam

1.624

Woodlot

Silty Clay Loam

3.137

*Agricultural fields represent adjacent fields growing common field crops and brackets indicated year of biomass crops

Soil Structure

• % SOC levels increased with stand age. This can
best be seen in the Holland Center, ON example
shown in (Table 1).

Nutrient Runoff
Erosion

• The decay of root biomass and residual plant
material have been shown to increase topsoil (030cm) soil organic carbon (SOC) in switchgrass
and miscanthus stands by rates of 1.1 Mg C ha-1
yr-1 [1] [2].
• Increases in SOC are also associated with
improved soil physical, chemical and biological
properties.
• Since biomass crops can be grown on marginal
lands that contain low initial levels of SOC, the
effects of land-use change should be minimal
[3].

Figure 2. Selected biomass sites sampled for soil organic carbon in 2016

Sample Collection
• 15 soil samples per field were collected along a
transect.
• The location of each transect (to within 2m)
was marked using a GPS unit.
• For each sample, topsoil from 0-30cm was
collected.

• Changes in SOC levels depend on many factors
such as crop species, soil type and climate [1] .

• In some instances agricultural fields had larger %
SOC values than biomass field, while woodlots
had the largest % SOC values.
• Woodlots appear to be the only land-use
significantly different in % SOC content.
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• It is unclear how biomass crops will influence
SOC levels in the soils and eco-climates of
Ontario.

Miscanthus

Switchgrass
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Agriculture
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Land Use
Figure 5. Comparison of mean soil organic carbon levels (%) across the
four different land-use types sampled in the summer of 2016.

Future Work & Significance
Figure 3. Locations for each of the three transects sampled
(Switchgrass, Miscanthus and Agricultural) at St. Marys ON in the
summer of 2016.

Figure 1. Switchgrass (left) and miscanthus (right) research plots located
at the University of Guelph Elora Research Station.

Objectives
1. Create a GIS database of current SOC levels in
switchgrass and miscanthus fields in Ontario.
2. Compare levels of SOC in biomass stands of
varying species, ages, soils and locations across
Ontario.
3. Compare levels of SOC between biomass,
agricultural and forest land-uses to determine
the potential influence of land-use change on
the carbon sequestration potential of biomass
crops.
4. Use computer simulation models of biomass
cropping systems to identify their potential to
accumulate SOC in the future.
For More Information:
Jordan Graham
jgraha08@uoguelph.ca

Laboratory Analysis
• Soil samples were air dried, sieved to 2mm and
hand ground using a mortar and pestle prior to
analysis.
• SOC was determined by the direct combustion
method adapted from Wang and Anderson
(1998) [4].

• Parameterization of the CENTURY computer
model to help predict future changes in SOC.
• δ13C isotope analysis to measure the direct
contribution of biomass crops to the SOC pool.
• The data collected from this study could be used
by members by the Ontario Biomass Producers
Cooperative to claim carbon credits in the future
• The information gained by understanding SOC
dynamics in biomass crops will also help to guide
soil health and management policy.
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Figure 4. Switchgrass field sampled in 2016 in Holland Center, ON.
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