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Russell Ranch Sustainable Ag Facility

• Tomato ‒ Maize cropping systems since 1994
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Productivity



Long-Term Yield Trends: Flood Irrigation
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Long-Term Yield Trends: Drip Irrigation
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• Organic 9 t/acre lower 
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Alternative Rotations:  Incorporating Perennials
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Rotation Effects on Yields
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Nutrient Management



Nitrogen Cycling
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P & K Cycling
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Soil Health



Soil Health Indicators Increase with WCC and Compost
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Soil Organic Matter Correlated with Increased Yields
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SUMMARY

• Maintaining productivity with compost and subsurface drip            
is challenging; in-season N may be needed

• 40% yield boost – alfalfa rotation effect

• Incorporating WCC could increase NPK input requirements

• Compost and cover crops increased soil microbial populations,  
soil aggregation, and soil organic matter



THANK YOU

http://asi.ucdavis.edu/programs/rr

@russellranchucd



Nitrogen Cycling
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Soil Carbon Sequestration:  ∆Soil Ct19-t0
∆C Concentration ∆C Stock ∆Bulk Density
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Why are cover crops resulting
In C loss at >60 cm depths?



Nitrogen Cycling

y = -0.727ln(x) + 2.925
R² = 0.4202

 0.00

 0.50

 1.00

 1.50

 2.00

 2.50

 3.00

 3.50

 0.00 20.00 40.00 60.00 80.00 100.00 120.00

M
BN

 : 
so

il 
ni

tr
at

e-
N

soil nitrate (ppm)

Ratio of Microbial Biomass N to Soil Nitrate

Ratio of microbial biomass nitrogen (MBN) and soil nitrate (MBN/NO3), versus soil nitrate levels, across all 
soils measured. There was a logarithmic relationship observed between these parameters; equation shown 
on figure. The red arrow indicates the soil nitrate level at which competition for nitrate between soil 
microbes and crop plants likely decreases.



Calcium Cycling
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Turn of the Century

“to compare resource use efficiency, productivity,
and economic returns among cropping systems”

“annual, perennial, and rangeland”

“to determine long-term effects of crop
rotation and inputs on soil quality”

“to determine how soil quality
affects pollution movement”

“use Russell Ranch as an educational facility”



Turn of the Century

Compost Mixed   Tomato-Maize                   Poultry Manure Compost +
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