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Background

Measuring the changes in carbon stock in agricultural soils is
increasingly important as we aim to understand the impact of
farming systems on climate change. Land is our greatest potential
resource for the removal of CO2 from the atmosphere and storing
carbon. There is a responsibility on land managers to maintain
carbon stocks and increase the removals of carbon dioxide from
the atmosphere through sequestration. Management practices in
arable and livestock systems can have a positive effect on the
removal of CO2 but we need to be able to quantify changes in
carbon stock to be able to communicate the benefits. Creating an
accurate baseline measurement for soil organic carbon is essential
if stock changes are to be measured in the future.

Increases in carbon stock in soils present opportunities for
generating additional revenue in the future either through publicly
funded support schemes such as the Environmental Land
Management Scheme or, through privately funded activities that
look to trade carbon credits through voluntary carbon markets
(VCM).

This document outlines our methodology and analytical options for
our sampling service that provides a robust approach to measuring
baseline carbon stock and monitoring carbon stock over time.
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Methodology: Understanding Soil Variables

Understanding the levels of variability in the physical aspects of
the soil is critical to allow increased accuracy and precision of
sample measurements.

Electromagnetic Conductivity Scanning Survey

Our non-invasive electromagnetic (EM) scanning service collects
high-density data at multiple depths through the soil profile. We
use this data to then infer the degree of variability in the
physical/textural characteristics of the soil within the field. This
data provides valuable insights to inform other management
decisions and precision agriculture operations such as variable
rate seed applications.

The soil conductivity assessment can be used alongside other
complimentary datasets in addition to the knowledge of the
farmer/land manager as part of the ‘ground truthing’ process.
Using the EM data layer, areas of indicative variability are
targeted for physical soil analysis. This approach can reduce the
overall quantity of samples (when compared to a typical ‘grid
sampling’ approach) and locate them in the optimum positions.
This approach then allows a wider suite of analytical services to
be carried out on each sample in order to deliver a much more
detailed understanding of the physical, chemical and biological
properties of the soil.

Analytical services typically carried out on an agricultural soil
tend to focus mainly on the chemical component such as key
indicators and macronutrients (P,K,Mg,pH). However it is less
commonplace to understand how these are affected by the
physical components of the soil. Validation of these soil types or
‘zones’ can be valuable when profiling a landscape as differing
textures can have wildly different characteristics in all aspects
from nutrient/organic holding capacities down through to water
retention and biological activity.

CB1
CB2
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CB1 Im not sure this makes sense?
Clive Blacker, 22/07/2020

CB2 "Understanding the levels of variability in the physical aspects of soil in a field is critical to allow increased accuracy and precision of collected 
measurements. By utilising soil conductivity data we would target sample collection to areas of consistent variation in order to provide better 
management decisions related directly to these variables, reducing sampling costs and allowing more targeted management. "
Clive Blacker, 22/07/2020
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Soil Sampling

Targeted sampling - Dividing the field into areas with similar soil
properties to determine carbon stocks within field ‘zones’ as
this can reduce uncertainty and aid management.

• We advocate that the ‘point sampling’ methodology is used as
opposed to the ‘W sampling’ approach as fixed plots are more
statistically accurate in measuring changes in carbon stock. All
locations are recorded with GPS coordinates allowing for
greater levels of traceability and future repeatability. Each
sample point should only be representative of an area/zone
no greater than 5ha (12.4acres).

• Each sample will be comprised of 16 individual soil cores at
the desired depth in order to form the representative sample
for that location.

Sample Depth:

For measurement of carbon, a minimum of 30cm is required.
Intergovernmental Panel on Climate Change (IPCC) guidelines
require minimum of 30 cm and if deeper samples are taken,
these should be sampled separately. About 40 - 50% of SOC (to
1m) is found in the top 30cm, meaning there is a considerable C
stock lower in the profile. Larger changes in carbon stock occur in
the upper layer but longer-term stabilization of SOC occurs in
deeper soil layers and is likely to develop over longer periods.

For an initial baseline survey, we can also sample the profile from
30cm to 60cm . The benefits of this are that it will provide a more
accurate measurement of carbon through the profile and gives a
reference point for future measurement. Although carbon
(organic matter in particular) tends to be more concentrated in
the top 30 cm, cropping root systems can penetrate to 1m and
beyond, having an impact on SOC as a result. The accumulation of
carbon in this layer is likely to be slower and as such testing could
be conducted at longer intervals (10 years plus) to measure
carbon stock change.
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Sample Analysis

Analysis will be done using the dry combustion method
(DUMAS%) as recommended by the IPCC and FAO (Food and
Agriculture Organization of the United Nations). Results will be
presented as total soil carbon and soil organic carbon (SOC). It is
important that both are recorded to provide a baseline for the
total carbon stock and the element that is more heavily
influenced by farming activity which is the organic component.

Dry combustion (DUMAS) has been selected over other methods
as the variability is lower and it can distinguish between
carbonate rock carbon and soil carbon. This method is
recommended by the FAO Guidelines for soil carbon assessment.

Our service is flexible and able to accommodate any additional
combinations of analytical testing as per customer requirement.
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The Process
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Soil EM Conductivity Survey

One-off Process
(no need to be repeated)

• Non-intrusive Induction based instrument utilising 
EM38 sensor technology.

• Maps physical soil variability and characteristics 
within a field.

• Largely influenced by moisture content.

• Primary uses for soil type zoning and variable rate 

input of applications. (e.g Variable rate drilling).
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Example Soil EM Conductivity Survey Data
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Sample locations are selected based on field variability identified through the EM survey.  
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Parent

Sub Soil

Top Soil 0 - 30 cm

30 - 60 cm

Shallow 0-30 cm Deep 30-60 cm

Same Field, Different Soil

Samples are extracted from the ground
utilizing our automated soil core
machinery. All sample locations are GPS
tracked for ultimate accuracy,
traceability and repeatability.
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Results data can then be presented back in a variety of forms: Online, PDF, .CSV, Paper
We also have full data export compatibility with 3rd party software ‘GateKeeper.’
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Parent

Sub 
Soil

Top 
Soil

0 - 30 cm

30 - 60 cm

Dual-Depth Soil Sampling: 
Full Carbon and Nutrient

0 – 30cm

• Soil Carbon Assessment (Total + Organic)
• C:N Ratio
• Organic Matter
• Broad Spectrum Nutrition (P, K, Mg, pH, Ca, S, Mn, 

Cu, B, Zn, Mo, Fe, Na, C.E.C)

• Soil Texture

30 – 60 cm

• Soil Carbon Assessment (Total + Organic)
• C:N Ratio
• Organic Matter
• Soil Texture
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Parent

Sub 
Soil

Top 
Soil

0 - 30 cm

30 - 60 cm

Dual-Depth Soil Sampling:
Soil Carbon Assessment

0 – 30cm

• Soil Carbon Assessment (Total + Organic)
• C:N Ratio
• Organic Matter

30 – 60cm

• Soil Carbon Assessment (Total + Organic)
• C:N Ratio
• Organic Matter
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Additional analytical options 
are available and can be 
arranged to suit specific 
customer requirements and 
quoted on a case-by-case 
basis. 

Examples include:

Soil Carbon Assessment + 
Broad Spectrum Solvita (Multi 
Depth): £134.00

(Introduction to biological 
analysis / soil health through 
Solvita soil respiration) 
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Parent

Sub Soil

Top Soil 0 - 30 cm

30 - 60 cm

Shallow 0-30 cm Deep 30-60 cm

Same Field, Different Soil


