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Russell Ranch Sustainable Ag Facility
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Long-Term Yield Trends: Flood Irrigation
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Long-Term Yield Trends: Drip Irrigation
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Alternative Rotations: Incorporating Perennials

Crop-intensive
Tillage-intensive
Furrow-irrigated
Annual

Grain-Based

Alfalfa

€ e

Integrated Crop-Livestock
No-till

Subsurface drip-irrigated
Perennial

Forage-Based



Rotation Effects on Yields

Rotation Effects on Tomato Yields
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Nitrogen Cycling

Preplant Soil N (ppm)
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P & K Cycling
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Soil Health Indicators Increase with WCC and Compost

Soil Phosphorus
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Soil Organic Matter Correlated with Increased Yields

Tomato Yields vs. Soil Organic Matter
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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

* |ncorporating-WCC couldincrease NPK-input requirements

e Compost and cover crops increased soil-microbial populations,
soil aggregation, and soil organic matter
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Nitrogen Cycling

Leaf N (g/kg)
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Soil Carbon Sequestration: ASoil Cyiq.49
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Nitrogen Cycling

Ratio of Microbial Biomass N to Soil Nitrate
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Ratio of microbial biomass nitrogen (MBN) and soil nitrate (MBN/NO;), 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

Sustainable Agriculture Research and Education Program 1990 Propoeals for Long-Term Sites
Cover Page

Project Title

Long Term Research on Agricultural Systems: Crop Diversity and Input Level as Determinants of
and Evolution of the Agroecosystem

ranciou ovcsec | “annual, perennial, and rangeland”

Kenneth G. Cassman Department of Agronomy & Range Science (916) 752-1714
University of California, Davis (918) 752-1703
Davis, California 95616

Other Investigators

James Biggar, Dept. LAWR. UCD Robert Norris, Dept.

Patrick Brown, Dept. Pomology, UCD Terry Prichard, Dept. 1

Oscar Burt, Dept. Agric. Econ., UCD Dennis Rolston, Dept. LAW

Bees Butler. Dept. Agric. Econ., UCD James Seiber, Dept. Envir. Tax., UCD

Montague Demment, Dept. Agron. & Range Sci., UCD Carol Shennan, Dept. Veg. Crops, UCD

John Duniway, Dept. Plant Path., UCD Michael Singer. Dept. LAWR, UCD

Ted Hsiao, Dept. LAWR, UCD Willlam Williams, Dept. Agron. & Range Sci., UCD
Tom Kearney, UC Coop Ext., Yolo County Frank Zalom, IFM Prog. Dir., UCD

Gene Miyao, UC Coop. Ext., Yolo County

“to determine how soil quality
affects pollution movement”

“use Russell Ranch as an educational facility”



Turn of the Century

Cash Crop
Base Management Crop Rotation Irrigation Fertilizer Source Annnal N Rate
kg ha'
Conventional Tomato — Maize Furrow Chemical Fertilizer 168
T _ Chemical Fertilizer +
Mived “ﬁgg omato Furrow 168
Tomato S & Winter Cover Crop
Poultry Manure
. WCC/ Tomate — ) e \
Organic WCC Maize Furrow Cc:-mp-n_st Winter 130200
Cover Crop
Comcpost Mixed Tomato-Maize Poultr¥ Manure Compost +

onventional Tomate—Wheat— Furrow—— Chemical Fertilizer 68

Conventional Wheat — Fallow None None 0
Conventional Wheat — Fallow Mone Chemical Fertilizer 146

Conventional “I,Egg:a:ﬂ_ ) None Winter Cover Crop 0

Wheat fratow
Cosventional Wheat — Fallow Supplemental Mone 168
Flood
. _ Supplemental . -

Cosventional  Wheat — Fallow Chemical Fertilizer 168

Flood
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