Nitrogen and phosphorus limit plant growth in smelter
aerosol-affected soil in southwest Montana




Nutrient Limitation — Limiting Factor
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Nutrient Limitation — Limiting Factor
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Nutrient Limitation — Ecosystem Ecology
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Nutrient Limitation — Ecosystem Ecology
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Nutrient Limitation — Ecosystem Ecology
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Nutrient Limitation — Ecosystem Ecology
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Nutrient Limitation
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growth limitation by N + P

0.8 1
mﬂ
0.6 1
o
0.4 4
ﬂ T T T T T T T T T T

«N +P +NP +N +P +NP  +N +P +NP
Terrestrial Freshwater Marine




Nutrient Limitation
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Nutrient Limitation
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Nutrient Limitation — Disturbance
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Nutrient Limitation — Disturbance
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Nutrient Limitation — Disturbance
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Nutrient Limitation — Disturbance
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Questions

Is nitrogen or a combination of
nutrients limiting plant growth in
metal-contaminated soil?

Do different plant species respond
differently to different nutrient
combinations?

What, if any, are the management
implications?
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Anaconda Smelter Site
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Mt. Haggin Uplands

, ~100 years of smelting — Washoe Smelter
Stack 1928




Mt. Haggin Uplands

~100 years of smelting — Washoe Smelter
Stack 1928
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Mt. Haggin Uplands
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Total Cover (Grass + Forb + Tree)
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Response of Red Top (Agrostis stolonifera)
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Importance of Soil pH
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Importance of Soil pH Nutrient Bioavailability

Acidic Soil “Just Right” Alkaline Soil
(low pH) (high pH)

pH 40 45 50 55 60 65 70 75 80 85 20 95 10.0
Strongly Acid Neutral Strongly Alkaline

NITROGEN

POTASSIUM

PHOSPHORUS

SULFUR

CALCIUM

MAGNESIUM




Different species appear to be
responding differently to nutrient
additions

Is this an early response of the
plant community?

The use of multiple nutrient
fertilizer is important in
establishing plants in metal-
contaminated soil
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