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Brady and Weil (1996)



Healthy Soils = Healthy Food = Healthy Life



Soil Armor Maintain Living Roots Ecosystem Diversity

Integrate Livestock Minimize Soil DisturbanceBoost Biology



HPLC 2020



Organic Matter Biology

Water Movement

Soil Fertility

Soil Structure











Nutrient uptake through water uptake



1 molecule of  N2 = 16 ATP







Lower/Older leaves are first affected; Yellowing/ Burning



Purple leaves; Bronzing



Yellowing/ Burning starts at the leaf  margin



Yellowing between veins; older leaves first affected



Interveinal Yellowing/ Burning/Chlorosis

Boron Zinc Iron

Dead spots
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PLFA analysisSoil Protein

Mineralizable NActive Carbon Soil Respiration

Soil Enzymes





• Permanganate Oxidizable 

energy source

• Responds to changes 

soilfertility.osu.edu













LegumesLivestockManure

Cover Crops Crop DiversificationConservation Tillage



Which cover crops to choose 
for specific crop rotation

Measuring nutrient catch 
and release and soil health

Presented and published
research outcomes 
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Cover Crops influence microbial biomass and microbial activity

**Numbers depict mean values



Blend treatment had higher microbial activity

Sanyal et al. 2021
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Cotton Strips for in-situ Microbial Activity

A recovered cotton strip

Cotton strips ready to be ‘buried’
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Earthworm Count



Cattle Grazing in the Research Plots



Sanyal et al. (In prep.)
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CO2 emissions from a commercial wheat
field and a fallow ground

Daily variation of CO2 emission in a 
wheat field
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