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Overview



What is Special about Selenium (Se)? 

Open dot  plant containing 50-500 mg/kg Se

Solid dot  plant containing >500 mg/kg Se

(Map adapted from Rosenfield & Beath 1964)

Red 80% forage contain <0.10 mg/kg Se

Yellow 50% forage contain >0.1 mg/kg Se

White 80% forage contain >0.1 Se

(Map adapted from Ontario MoA website & Horse Journals)

Alkaline Seleniferous Soils

Selenium in Forage and Grain



Toxicity vs Deficiency



Alkaline Seleniferous Soils



Oxidation States



Plant Uptake and Metabolism



Sulphate Reduction of Plant Uptake



Selenium with Increase Sulphate Doses

:



Guidelines & Questions



Weight-of-Evidence Approach 



Toxicity Testing: Plants



Toxicity Testing: Plants
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Toxicity Testing: Invertebrates



Dose-Response Analysis

SO4 induces Se 

deficiency

Se  overcomes 

SO4 effect



Species Sensitivity Distribution

SSD Curve Examples, with Increasing SO4



2014-2017 Studies Limitations



Toxicity Testing: Plants



Toxicity Testing: Plants



Soil Preparation



Toxicity Testing: Barley (Cowboy var.)



Toxicity Testing: Barley (Cowboy var.)

SS)Sulphate

1,000 mg/kg

500 mg/kg

250 mg/kg 

Background

Selenium          Background          5 mg/kg              10 mg/kg        20 mg/kg

SS)Sulphate

1,000 mg/kg

500 mg/kg

250 mg/kg 

Background

Selenium          Background          5 mg/kg              10 mg/kg        15 mg/kg



Dose-Response Analysis

Se = 15 mg/kg Se = 15 mg/kg

SO4 = 15 mg/kg SO4 = 1,000 mg/kg

Se = 5 mg/kg

SO4 = 50 mg/kg

Se = 5 mg/kg

SO4 = 250 mg/kg



Dose-Response Analysis

SO4, 
mg/kg

Se, 
mg/kg

15 1.0

250 15.4

500 15.9

1,000 15.4

SO4, 
mg/kg

Se, 
mg/kg

50 4.1

250 20.9

500 7.1

1,000 6.3



Bioconcentration Studies for Livestock Protection



2020-2021 Tissue Chemistry



Preliminary Selenium Guidelines
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