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Initial Questions &
Management Issues

Sainfoin mix
alone

Shellie English wants to improve a field
that has been “mined” by the previous
owners relocating topsoil to a greenhouse,
resulting in very poor soil quality. In the
spring of 2018, we established a pair of
benchmarks as her “starting points” so that
she can monitor her success as she
makes improvements to her soil.
In 2018, Shellie asked Henry Braun, a
neighbour and custom operator, to focus
on weed control (i.e. quackgrass & Canada
thistle). In the spring of 2019, Shellie
seeded a select sainfoin forage mix suited
for improving soil conditions, with no cover
crop. Henry seeded the same sainfoin
forage mix across the road in his own
field, but with a cover crop of oats.

Sainfoin mix + a
cover crop of oats

Shellie English’s
plot is on a Falher
soil on a very
gentle slope.

Cooperator’s Goal:
 is to try various management practices to improve soil

quality and plant growth.

Sainfoin
mix plot

Soil Landscape Starting Point
Before embarking on a plan to improve soil quality, it is crucial
to understand the initial soil landscape that is your starting
point. Shellie’s key message for other cooperators is “I can’t
stress enough how much we learned by pausing for this step.
We modified our plan based on what we learned here.”
Soil Type:
Falher (FA on maps) soils were derived from clayey glaciolacustrine deposits on undulating landscapes with elevations
less than 700m. They have weakly calcareous and saline
subsoils. Areas mapped as Falher may contain 40-60%
Chernozemic soils and Solonetzic soils. Falher soils are
moderately well drained, slowly pervious Dark Gray Solods
and Black Solonetzic soils.
Slope: 3 on the soil map = very gentle slopes.

Definitions of Soil Terms Used:
Calcareous soils: are high in calcium carbonate, with a high pH.
Chernozems: are black colored soils containing a high % of organic matter and high %s of phosphoric acids, phosphorus, & ammonia. Chernozems are very fertile & can produce high agricultural yields with its high
moisture storage capacity.
Clay: Clay is made up of minuscule particles that often form a hard, concrete like consistency when dry, and a sticky mixture when wet. It retains
water and can be difficult to cultivate.
Glaciolacustrine: are sediments that were deposited into glacial lakes,
i.e. slowly moving melt waters.

Hayfield
near plot

*505

*504

CreekTop Farming
Pervious soils: offer minimal resistance to the flow of water
through it. For example, all clean coarse grained soils such as
gravels, sand & gravel sand mixtures are pervious soils.
Saline soils: have high soluble salts & thus limit plant growth.
Solonetzic soils: are characterized by a columnar structure
with a high ratio of exchangeable sodium. Solonetzic soils are
very challenging to manage.
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Quality
Physical
Traits
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Description/ Innovation: Knoll
GPS: 504
Test
Indicator
Value
Structure Index
75

Low
505
Test
Value
58

Ratings for Values

Date: 2018-05-23

Mid Way

Good

0 - 30

30 - 60

60

silty clay
loam

clays &

clay loams

loam

40.0

25.4

0 - 0.6

0.6 - 6

6 - 20 +

Infiltration is good in both landscape
positions.

10.9

7.4

0.9

1.0

1.6 - 1.8 +

1.4 - 1.6

< 1.1 -1.4

Bulk density is a little better on knoll,
probably due to loam texture & higher
OM%.

Soil Moisture
inches per top foot of
soil

2.5

2.2

<1

1-2

2-3

Available Water Holding
Capacity

1.4

1.6

<1

1-2

>2

11.8

8.1

<4
> 29

4-8
17 - 29

8.0 - 17

5.4

6.2

<5

5-6

6 - 7.5

from A& L Canada

5.2

5.8

>8

7.5 - 8

Lower pHs on knoll may make establishing some legumes difficult.

Electrical Conductivity
or Salinity
(dS/m )

0.37

0.17

> 1.71

0.98 - 1.71

0 - 0.98

No concerns with electrical conductivity
or salinity.

8

8

< 9.5

9.5 - 32

32 - 64

7

6

0-4

4-8

8 - 12 +

Topsoil depth was reasonable but could
be improved.

3

3

0-4

4-8

8 - 12 +

Not much vegetation growing yet as the
field was being prepared for seeding.

Texture

Infiltration (in/hr 1st
rate)
(in/hr 2nd rate)

Bulk Density

loam

inches per top foot of
soil
Organic Matter
%
pH from NALS

Biological Traits

Respiration

>3

lb CO2-C/ acre/ day
Topsoil depth

Where topsoil was stripped away, a
heavier subsoil like texture predominates.

sands

(g/cm3)

Chemical
Traits

Gold Stars, Key Messages &
Management Implications
Improving structure in low spot would
make it easier for roots.

Poor

Current soil moistures are ideal for seed
germination.
Available water holding capacity or storage could be improved.

Organic matter is good at both landscape
positions.

Soil respiration was surprisingly low.
Establishing healthy forages will improve
this.

inches
Rooting depth
inches

The depth of soil evaluated varied as appropriate for each property & method: Structures, Textures, Soil Moisture, Rooting (24”);
Infiltration, Bulk Density & Soil Respiration (4 to 5” using rings); Organic Matter, pH, Salinity & AWHC (surface according to horizon).
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What does the soil quality report mean?
Why are columns on the far left colored pale shades of blue,
red and yellow?
These colors divide the soil quality indicators into physical (blue),
chemical (red) and biological (yellow) properties. For ease of cross
reference, this is consistent with the diagram and explanation in
factsheets about soil quality.
What are the next 2 columns representing?
These are the results from the 2 field benchmarks comparing management practices. The 1st column in the soil quality reports is the
knoll or upper landscape position. The 2 nd column is the poorer depression are that Shellie hopes to rehabilitate.

Benchmark 504 on the knoll or upper slope position.

What does the color coding mean in these 2 columns?
Green is good! Congratulations! Amber means caution or watch
this indicator. Red means poor and needs your attention.
What the Ratings columns in the center?
These columns explain how the colored ratings for the field benchmark results are derived. For example, if we look at texture, loams
(including a sandy loam) are ideal or green, whereas clays and
sands present some challenges for management, and thus would
have been rated red.
What do the gold stars mean?
The gold stars represent the key good news stories from the
soil quality evaluation. The intent is to draw attention to the health
indicators that have responded to the improved soil management
practice. In this case study report, the bulk density and topsoil depth
were both better on the knoll position where the topsoil had not been
stripped away. More topsoil depth improves the landscapes ability to
buffer weather extremes.

Benchmark 505 in the lower slope position, where
topsoil had been stripped away (see photo below).

What do the red arrows mean?
The red arrows indicate soil properties that need attention and
improvement. In this case study, soil structure in the lower area
could be improved. Soil respiration at both benchmarks was surprisingly poor, although this was partially due to the fact the field was
being prepared for seeding. This could be improved by adding manure, compost or organic matter and getting plants with extensive
rooting growth established.
What are the key messages here?
(or Integrating the gold star messages)
Improving the topsoil depth and organic matter levels at the second
benchmark would have ripple effects on other soil properties. This
would improve the soil structure and bulk density and thus infiltration
of rainfall into the soil. Deeper topsoil and rooting depths would lead
to happier soil microbes. With better microbial or soil biological activity, there is improved nutrient availability for plant growth.
What are some soil improving management practices to
consider? Where to next?
Shellie English, (with Henry Braun’s help with the farming) has been
trying to improve this field by controlling the weeds and reseeding it
to a sainfoin grass forage mix. If the establishment is poor in 2020,
she is considering bringing in some organic matter in the form of
manure, composted manure or composted pulp residual.

Sandra Burton & Jenna Hiebert measuring in field soil
respiration, an indicator of soil biological activity.

For more information about soil quality see Forage Facts #95, #96 & #106 at www.peaceforage.bc.ca
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How Do The Results of This Soil Quality All Tie Together?
Soil Organic Matter enters soil from plant roots,
plant residues or external additions. It is stabilized
in soil by adsorbing onto clays and by reaction
with metals to produce insoluble complexes. The
carbon in soil organic matter is slowly oxidized as
an energy supply by soil microbes (yellow in diagram). During this process,
nutrients they
don’t need, such as nitrogen, are discarded as a
waste and used by plants.
Because soil organic matter has many negative charges, it is
highly effective at retaining nutrients and positively
charged ions (such as Ca+2, Mg+2, K+1 etc.) In
doing so, it prevents these and associated nutrients from being leached out of soil.
Organic matter also helps reduce Al solubility and
hence the toxicity of highly acid soils (3rd red box
down on right side of diagram).

By absorbing water and stabilizing aggregates,
organic matter plays a very important role in
water retention (blue in diagram).

Physical Properties
Chemical Properties
Biological Properties
Diagram illustrating interactions of organic matter with other soil
properties & processes. Source: McGill, UNBC, 2016.
Red lines represent progression and outcomes; green lines are feedback.

For more detail see Forage Fact #96 on www.peaceforage.bc.ca

Solonetzic and Solodic soils (Falher and Nampa soils)
are common in the Peace in valley bottoms along major
drainages, such as the Beatton River in this example.
They often contain higher levels of sodium (Na) and
aluminum (AL in diagram) that can be modified by
adding organic matter.

Summary & Where to Next

Sainfoin was established,
with & without a cover
crop. In 2019, there was
enough moisture for both
the sainfoin & the oat
crops. But by 2020, the
sainfoin was growing
better where there had
been no cover crop.

Even seemingly small changes in these indicators can have ripple
effects and huge impacts on soil health, as well as crop productivity
and quality. The impacts of the “mining” or removal of topsoil to the
overall landscape contour and topsoil quality/ quantity were greater
than anticipated. We found that using selective plant type alone to
ensure establishment was not enough. Forage is establishing well
in some of the areas (benchmark 504), indicating that our selective
plant type was effective. But where “mining” completely interrupted
the surface drainage, there are 3 areas in this field (including benchmark 505) where the infiltration & the lack of developed topsoil/
organic matter are collectively limiting establishment. There is
significant cover of a sedge (sp) that is thriving and suited to the
conditions; however, not desirable for forage. Our goal is to improve
soil by putting the plants and the below surface rooting systems to
work; but the active plant growth can’t be achieved without initial
establishment. We intend to further define the different moisture
zones/ drainage of the site and get more specific with the plant type
or cultivars suited for the specific conditions for the 2021 season.

Henry Braun, a custom
operator, farms
Shellie’s land. Custom
operators can make it
easier for ranchers to
try new technologies.

In the late fall of 2021, if it is feasible, we will bring shallow lifts of composted manure from
our farm and amend the areas with organic matter with a wide track LGP (i.e. low ground
pressure) equipment. By the fall of 2022, the area should have suitable establishment and
rooting systems to provide the soil resiliency to further surface amendment and harvest
across the field. This is a long term project if we want to have the plants and soil working effectively together for the farm….and we are in it for the long haul.

This factsheet or case study was compiled by Shellie English, Sandra Burton & Bill McGill in December, 2020.

