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Project Summary

A steering committee composed of UNBC researchers, the AGRI Regional Agrologist
for the Bulkley Valley and members of the Smithers Farmers’ Institute have
collaborated to conduct a project ‘Building agricultural resilience in the Bulkley
Valley: Soil Health and Management.” Numerous soil associations, complex
topography, diverse agricultural land-use practices and irrigation challenges are
some of the issues unique to the Bulkley Valley that have made soil health and
management difficult and expensive for producers. Moreover, soil health impacts all
agri-food producers within the region. Improving soil management is a
fundamental need in regards to climate-change adaptation, making this an ideal
entry point into a long-term partnership with producers in the region.

The short-term goals of the project were 1) to test the utility and relevance of a soil-
test kit, 2) to begin the process of evaluating soil health by conducting soil
assessments of agricultural land throughout the Bulkley Valley and to characterize
variation in soil health, and 3) to develop materials and tools for agriculture
producers to self-evaluate and monitor soil health in the future. Throughout the
summer and fall of 2015, 12 farms participated in the project, and 35 fields were
evaluated using the soil test kit. A formal Field Day (October 15, 2015) was
organized to present the project results, and learn more about soil health and
management. More than 25 people were in attendance, and the day was well
received. Moreover, a Steering Committee Meeting was organized on December 14
to review the project and discuss next steps. The committee felt that the project was
a success, and have continued to work towards identifying a future project to build
upon the data gathered for this project.



Introduction

Throughout 2014, a steering committee composed of UNBC researchers, the AGRI
Regional Agrologist for the Bulkley Valley and producers from diverse operations
collaborated to identify regional research needs and priorities for the Bulkley Valley.
The steering committee identified soil health and management as a critical research
topic for most producers in the region, reflecting unique challenges and constraints
of northern production (e.g., complex topography, forest-origin soils, micro-climate
effects, lack or prohibitive cost of irrigation, diverse land-use practices). A multi-
method approach was developed to validate the best strategy for producers to
assess soil health at the farm level. The unique challenges listed above for producers
in the Bulkley Valley have made soil health and management difficult and expensive
- in some cases prohibitive. Moreover, soil health challenges impact all agri-food
producers within the region. Improving soil health through appropriate and
feasible management is a fundamental need in regards to climate-change
adaptation. For instance, soil physical properties (e.g., the capacity to capture and
store surface water) provide one of the most important traits to buffer the impacts
of drought. As such, the steering committee determined that soil health and
management constituted an ideal entry point into a long-term partnership between
researchers and producers in the region. The goal is that the focus on soil would
provide foundational knowledge that would build regional capacity to address the
range of identified challenges and establish best practices for the region.



Short-Term Outcomes - Report

1. Utility and relevance of the soil test kit

A primary objective for the soil test kit was to assess its utility to enable producers
to independently characterize and monitor various aspects of soil health, allowing
producers to track soil-health trends and to compare impacts of different
management practices. Moreover, the kit would allow producer partnerships to
build a regional soil health map. Researchers assembled a soil test kit based on the
‘Soil Quality Test Kit Guide’ developed by the United States Department of
Agriculture (2001). A key objective for the summer 2015 trial was to customize this
kit, and to identify which traits and tests would be most relevant to producers

| within the Bulkley Valley. The kit was able to test the following soil traits:

1) Biological traits
* Soil Respiration
¢ Earthworm Presence

2) Physical traits
* Soil Physical Observations and Estimations (rooting, top soil, etc.)
* Bulk Density
¢ Water Infiltration Rate
*  Aggregate Stability
¢ Slake

3) Chemical traits
* Electrical Conductivity
* Soil pH
* Soil Nitrate Availability
*  Water Quality

Preliminary results suggest that the kit will prove to be a useful tool in monitoring
soil health in the future, as it will allow producers to assess current soil health and
identify potential issues and variation within an individual field to address, as well
as track soil health trends and compare between management practices (discussed
further under ‘Materials and Tools for Continued Soil Health Evaluation and
Monitoring’, below). Results also suggest that the kit will be particularly relevant in
its ability to evaluate physical traits (e.g. bulk density, aggregation and water
infiltration) and biological traits. Conventional soil health is monitored primarily for
chemical traits (e.g. pH and nutrient availability). But physical and biological traits
are critically important for 1) non-industrial scale production where intensive
management and inputs are not possible, and 2) adapting to potential climate-
change scenarios in the region. For instance, physical characteristics such as soil
structure, aggregation and bulk density will be important traits to monitor as dry
weather and drought conditions become more frequent and capturing and holding
water will be critical to successful crops.



Feasibility and user-accessibility of the tests were primary criteria for assessment of
the soil test kit. Preliminary results suggest that some of the biological tests may
not be practical (e.g. cost/complexity of the respiration test, and reliability of the
information gathered from the earthworm count, as absence does not necessarily
imply low biological activity). Specific observations of the utility of the tests, and
adaptations for our region can be found throughout the modified Soil Test Kit
Guidelines.

2. Soil assessments across the Bulkley Valley

One of the aims of the project was to begin to establishment a baseline of
information on current soil conditions at various farming operations across the
valley; characterizing the range of variation in soil conditions throughout the valley
(and therefore the range of capacity and vulnerability between farms) is a key factor
in developing appropriate and farm-specific recommendations for soil-health
management (see ‘Long-term Deliverables - Report’, below). Twelve farms from
across the Bulkley Valley participated in the project, and 35 fields were evaluated
using the soil test kit. Preliminary results show a high degree of variation in soil
health traits throughout the Bulkley Valley, as summarized in Table 1. A map of the
Bulkley Valley showing the soil associations of the region with geo-referenced
sampling points in the fields was created as a resource for future projects. A results
summary can be found in Appendix A, and the detailed analysis of the results will be
conducted by the steering committee during the winter / spring of 2016 in order to
establish future research needs and priorities.

Table 1. Summary of the range of soil physical, biological and chemical traits as sampled
among 35 different fields in the Bulkley Valley. General values that are considered ‘optimal’
are also provided.

Trait Low High Optimal

Physical

* Bulk Density 0.466g/cm3 1.603g/cm3 ~1.10g/cm3*

¢ Infiltration (2nd) 0.01 in/hr 120 in/hr 0.04-0.8 in/hr*

e Aggregate Stability 8.81% 88.18% ~86%
Biological

* Earthworms 0sq ft 6 sq ft N/A**
Chemical

« pH 5.4 8.2 ~6.5

e Electrical Conductivity 13.8uS/cm 1010.0uS/cm <0.98uS/cm

e Organic Matter 2.51% 42.80% ~10%***

* Depends on soil texture
** More earthworms are better, but lack of is not an indicator of poor soils
*#* Higher levels of organic matter the better; but quality of organic matter was not assessed.



3. Materials and tools for continued soil health evaluation and monitoring

One of the main purposes of the soil test kit was to provide a user-friendly,
affordable tool for producers to evaluate and monitor their unique ‘on-farm’ soil
conditions. A primary outcome of steering-committee consultations between
researchers and producers was that the soil test kit will only be used if the tests are
easy and quick, and if the results are understandable and useful. With that in mind,
the USDA user guide for the test kit was adapted to reflect the specific needs of
producers in the Bulkley Valley (see Appendix B), including changes to equipment
within the kit, highlighting particularly important steps in various methods for
various tests, and including both the infiltration and aggregate stability test.
Templates from the USDA Guide were adapted to ensure ease of data collection for
producers (see Appendix C-1 and C-2); moreover, an excel template was developed to
allow producers to enter raw data and to receive the calculated values for the traits
(calculated through embedded formulas). Additionally the excel template produces
a summary report that permits easy interpretation of the results (see Appendix D).
For a sample of a completed report, see Appendix E. All materials and templates have
been provided to the steering committee, and other project participants, and
feedback from the final project review was incorporated into the final versions.

All data have been provided to the steering committee, and will be made available
through the Smithers Farmers’ Institute website:
http://www.smithersfarmersinstitute.com




Long-term Outcomes - Report

The long-term objectives of this project were 1) to increase the capacity of
producers to gather site-specific information, supporting the development of
sustainable, holistic soil management practices that will help mitigate the impact of
extreme weather conditions, 2) to build trust and enhance the long-term
partnership between producer associations, the AGRI Regional Agrologist and UNBC
researchers.

1. Increase capacity of producers to gather information and maintain soil health
management

Throughout the project, numerous activities were conducted to engage producers in
the process of gathering site-specific soil information (see ‘Communication and
Extensions — Report’ below). The preliminary results demonstrate that there is
significant variation in soil health traits across the Bulkley Valley (both across fields
and farms) (Table 1). The results also provide practical tools for producers to track
and analyze physical, chemical and biological soil health traits on their farms. This
increase in knowledge of the importance of soil health will support producers in
establishing economically and environmentally sustainable farming operations
during extreme weather events. Realistically, producers capacity to adapt to stress
(e.g. drought) will depend on the current status of soil health, and some producers
will fare better than others. The extreme dry weather during the growing seasons of
2014 and 2015 demonstrated the vulnerability of poorly structured, compact soils.

Moreover, the project expanded the resource network of producers, as it connected
people with specific areas of expertise with people who can interpret and apply this
information on the ground. For example, during the Field Day, samples from four
different farms were presented with management histories and measured traits,
allowing for open discussion and knowledge sharing. In addition to the main
researchers (Dr. Scott Green and Serena Black), UNBC soil scientist Dr. Bill McGill
attended the Field Day and provided expertise in soil agricultural soils and impacts
of various management practices. Further, the informal interaction between
producers was instrumental, providing deep contextual knowledge during the event
as well.

In conclusion, the information gathered during the summer of 2015 has helped
inform the producers of the range and condition of soil types that exist both
between farms and with farms, and has set up the capacity to start monitoring both
the potential correlations between soil traits and crop cover and the implications of
various production practices. Equally important, the sampled information provides
an essential benchmark to help researchers with specialized knowledge to gain
context regarding soil conditions and needs in soil management (detailed soil
information is severely lacking in the Omineca region).



2. Build trust and enhance the long-term partnerships between producers and
researchers

The information generated from this project increased research capacity, and
therefore we are now positioned to address more complex challenges identified in
the region. As the project progressed, producers became more engaged with the
topic of soil health, and the tools that were being developing. As they learned more
about us as researchers, and participated in various activities (e.g. using the soil test
kit, attending various meetings, or attending the Field Day), they began to show
more interest in the project, and initiated discussions on next steps. Moreover, this
initial project has provided baseline information on the current state of soil health
across the Bulkley Valley, which is critical to identifying research needs and
recruiting new partners with specific areas of knowledge. In the Project Review
meeting (see below), producers committed to continuing the discussion and working
to implement more long-term research into crop and water management, thus
showing the increased capacity of the group to begin to address more complex
challenges.



Communication and Extension - Report

Over the last two years a focused concentration on consultation with producers in
the Bulkley Valley has provided the context and background to undertake this
project. While this was largely accomplished through producers involved with the
Steering Committee (6 meetings in 2015), other producers have also participated in
various capacities. The research project was presented and discussed at the
Smithers Farmers’ Institute Annual General Meeting (April 22, 2015), during which
the specific goals and activities for the soil test kit project were finalized. Other
relevant meetings included the Peace River Forage Association of BC Field Day (June
6,2015), and during the Bulkley Valley Cattlemen’s Field Day (October 3, 2015).
There were also several farms not represented on the Steering Committee that
participated in the soil survey aspect of the producers.

Moreover, much of the communication and extension occurred “in the field” during
summer sampling, where researchers were able to connect with producers
individually to collect historical soil-sample data, management-practice data, etc.,
and to outline which fields at each farm were to be analyzed for this project. During
these informal encounters, producers were able to ask specific questions about soil
health and management, observe various aspects of the soil test kit, and inform
researchers of what kind of information they would find most useful.

A formal Field Day (October 15, 2015) was organized to present the project results,
and learn more about soil health and management (see Appendix F-1 for agenda and
F-2 for the poster). More than 25 people were in attendance, and the day was well
received. Serena Black presented on the soil test kit, followed by an open discussion
on which aspects will prove to be most useful in the future. Moreover, soil samples
from various fields were brought in to show the diversity in soil texture, soil
structure, and soil health. The farmers presented their soil samples to the group,
and management practices were discussed along with the soil sample results
collected. Moreover, Dr. Bill McGill (UNBC Professor, Ecosystem Science and
Management) presented on overall soil nutrition, as requested by the Steering
Committee. Finally, Dr. Scott Green presented on the importance of building long-
term resilience in the face increasing climate variation and vulnerability.

Finally, a project review was organized with the Steering Committee on December
14, 2015. Researchers presented the final results, and demonstrated the tools
developed for future use (e.g. templates for data collection, soil test kit guide and
interpretation manual, etc). Feedback was given and incorporated into the final
project. Overall, the group felt that the project was successful, and the desire is to
continue to explore next steps that would build on the information gathered from
this project (e.g. water management, crop trials, management trials, etc.).
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