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Acid Rain and Trees B&fi5 HiA

Since the focus on acid rain, scientists have been concerned that acids could deplete
essential nutrients. Research starting in the 1980’s has attempted to understand the
effects of acid rain, particularly regions that have little buffering capability, (i.e. soils
formed from parent material containing little calcium). A report, Soil-Calcium
Depletion Linked to Acid Rain and Forest Growth in the Eastern United States, USGS,
published in February 1999 explains the mechanisms set in motion with acid
deposition, resulting in forest losses on the Precambrian Shield, Eastern Canada and
United States.

Low pH in the A horizon of soils is caused by organic acids produced by the natural
decomposition of organic matter. The organic acids percolate down into the mineral
layers, which contain little organic matter. In the mineral layer the organic acids are
broken down or absorbed onto mineral surfaces very quickly. Unlike these organic
acids sulfuric and nitric acids found in rain water and those produced by chemical
fertilizers do not break down and tend to stay in solution in the mineral horizons
where weathering processes are accelerated. This results in the loss of calcium and
the weathering of clay minerals mobilizing aluminum and other metals to toxic
levels. After silica, aluminum is the most abundant element in soils.
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The breakdown of clay minerals also results in excessive leaching due to the loss of
exchange sites in the B-horizon. The increased concentration of exchangeable
aluminum is taken up by roots and eventually is recycled unto the forest floors.
Dissolved aluminum can also be transported to the forest floor by a rising water
table. Aluminum, having a greater affinity for negatively charged colloid surfaces
further displaces calcium, resulting in aluminum toxicity.

Acid rain unquestionably accelerates the weathering process and in the absence of
calcium causes the release of aluminum. Adequate calcium maintains the base
cation exchange relationship. Additionally, this acidity may also increase the
solubility of B, Mn, Cu, Cd, As and Ni to toxic concentrations. Phosphorous is



converted to insoluble Fe and Al compounds in aluminum saturated soil solutions.

Boreal has long advocated the use of Spanish River Carbonatite (“SRC”) in Eastern
Ontario forestry and maple syrup production regions to combat the recognized effect
of acid rain on poorly buffered soils. This problem has been highlighted in several
scientific journals and papers outlining the causes of tree deaths in the region.
Though in recent years the causes of acid rain have been mitigated, progressive
acidification has commenced and will only be eliminated with the addition of
calcium carbonate. As well as calcium carbonate SRC also contains appreciable
amounts of magnesium, phosphorous, potassium, trace elements and catalytic clays
to aid in improving soils lost exchange capacity.
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Tree Growth and Nutrition FiIARERKS5EHF

Boreal first came across the work of Amy Trubek from the University of Vermont in the
New York Times, “Fresh from Vermont’s Maples, a Taste of Terroir”. Dr. Trubek was
part of a team that was looking to see if there was a connection between maple syrup
and the underlying bedrock. The tests concluded that trees on limestone bedrock had
the highest quantities of copper, magnesium, calcium and silica which they believed
had a role in taste. Trees on shale bedrock came second followed by schist. Not only
did her research indicate a change in flavor based on changes in soil parent material
but significant changes in mineral content resulting in nutritional increases.

Boreal has many clients that use SRC in their orchards and vineyards to duplicate
Amy Trubek’s research; that is, increased mineral content. Application of SRC results
in better tree health, flavor and fruit storability. Consistently long- term
applications of SRC has resulted in improved tree and shrub vigor and a significant
increase in brix. Brix, a measurement of sugar, relates to mineral content and flavor.
For more information on testimonials and test work please refer to
www.borealagrominerals.com , particularly Juicy-Fruit Orchards, Chatham Orchards
and Norfolk Soil and Crop test plots.
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Species : Jack Pine
Location : Cartier,
Ontario
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http://www.borealagrominerals.com/
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Singularly, the most important factor improving tree health, nutrient uptake and soil
restoration is the elimination of aluminum and other metal toxicities. By effectively
addressing this one problem all of these factors will be significantly improved
without additional fertilizer. Ongoing trials using bulk SRC have shown results in well
drained, base cation depleted acid soils, particularly where aluminum, iron and
manganese toxicity is a problem. SRC is the most effective mineral input we have
tested to combat soil metal toxicity.

In addition to combating soil toxicity SRC has demonstrated increased tree vigor and
nutrient uptake, thus improving flavor and storability.
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