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OVERVIEW
Concern for the long term effects of landscape management is prudent and a necessary characteristic of all research activities concerned with sustainability.  The mixture of natural and cultivated lands present at Russell Ranch presents an unequaled opportunity to evaluate the ecological behavior and long-term consequences of many fundamental, widespread types of land use in Mediterranean and semi-arid regions, and to create improved, sustainable management systems. Integrated farming systems research should address concerns for the broader agroecological effects of farming practices, as well as the economic viability of farm businesses.  

The Russell Ranch is an approximately 1500 acre property owned by the University of California, Davis located between Davis and Winters.  It is bordered on the south by Putah Creek, a perennial stream and consists primarily of high quality farm lands producing mostly arable crops.  It provides an opportunity to create a diverse set of projects focusing on the sustainability of managed landscapes in California and could become a vital asset for the College and for the people of California for a generation or more to come.  It will give the College worldwide visibility in this field of research, demonstrate concretely to the public and to the agricultural industry the College’s commitment to agricultural research and the environment (especially applied research), and help shape future research directions.  

To achieve these goals, several new initiatives are needed to broaden the College’s sustainable agriculture program, in addition to the currrent long-term research project on arable farming already underway.  These other projects are in various stages of planning.  As discussed by the dean’s committee on long term research and sustainable agriculture, these include but are not limited to:  

1.  Arable cropping systems (current LTRAS/SAFS project).  This is the first project developed and is the anchor of the sustainable agriculture effort at the College.  It focuses on the long-term effects on productivity and the environment of differing arable cropping systems, including organic farming practices.  Most cropping systems in California do not include livestock.  This project focuses on the long-term sustainability of livestock free systems.  The systems comparisons have been expanded recently to include new contrasts between conventional and reduced tillage (http://ltras.ucdavis.edu/).  Discussion is underway about further modifications, and the addition of new systems to the core experiment (http://ltras.ucdavis.edu/12year/12_year_home.htm).
2.  Long-term research on orchard and vineyard management.  Just as arable cropping systems should be evaluated over time, so should the production of woody perennial crops.  Representative orchards and vineyards could be established for this purpose to address the relevant questions concerning the sustainability of woody perennial production. These might include important questions about the effects of orchards on the environment and issues relating fertility management to pest and disease control.  Organic farming comparisons could be included as a basis for comparison and evaluation against a strictly biologically-based alternative.  

3.  Market gardening and small-scale ley farming systems.  
There are many small-scale farms in market gardens in California.  A large number of these are organic. The University has outreach programs and workgroups related to small scale production and organic farming, but has not created a research effort to support these farmers equivalent to that provided to other agricultural constituencies.  These farmers are important because they represent the desires and aspirations of a wide range of people who otherwise have no access to farming.  Since capital requirements needed for large scale farms inhibit entry, small-scale farming can be the only entry point for new people with new ideas about how to farm.  Such farms can have social significance beyond their size or contribution to the agricultural economy.   The Russell Ranch will be the location of a long-term trial on small-scale horticultural systems that evaluates their sustainabililty and provides new information for the management of farms at this scale.   An emphasis for this work should be on the improvement of organic management techniques.   By contrasting organic and conventional systems, those farming conventionally will be brought into contact with organic techniques that prove to be sustainable, helping to move conventional farming systems towards more biologically based ones.  
Just as for other types of farming, organic farming methods can be made better with systematic analysis and research.  For example, soil quality is an important factor for organic farmers.  Long-term research is needed to evaluate the effects of management to improve soil quality in small scale horticultural systems because fertile soils take many years to develop and farming systems evolve over time with consequences for overall system performance.  Organic farming systems are intuitively regarded by many as sustainable but there is little evidence that this so.  For example, many small scale farms are dependent on the purchase of organic materials for fertilization that ultimately derive from conventional sources.   The use of surplus organic materials is a useful function for market gardens but necessitates the existence of conventional farms that generate surplus organic materials.  This brings into question the sustainability of many of these farms if they are dependent on a food system that itself has limitations.  
Other important areas to investigate include the effects of management practices on complex issues like food quality and pest management, which are poorly understood.  Linking farm management to food quality has implications for the food system as a whole.  To investigate theses effects require more complex settings than traditional field plots yet more control than can be found on farm settings.  Because farming systems change with time, longer time periods are needed to understand the nature and direction of such change and to more effectively guide it.  
Most crop production in California is separated from livestock production.  This is true even for many intensive, organic market gardens, which rely on the purchase of surplus nutrients in organic form from conventional farms or urban sources, or which sacrifice economic production to capture nutrients using green manures.  Can smaller scale, horticultural operations (market gardens and small-scale farms) become more self-sufficient, more economically robust, and more sustainable by integrating crops with livestock?  Ley farming systems, which integrate pastures using ruminant livestock like cattle and sheep with crop production are practiced in many parts of the world, but not in California.  These types of systems are regarded (intuitively) as inherently sustainable.  The productive potential and sustainability of ley farming systems should be evaluated over time in California’s Mediterranean and semi-arid environment.  This project would lend itself especially well to undergraduate and graduate level instruction and research.  It will emphasize service to the organic and small-scale farming communities in California.  Food quality and its relation to management practices will be an important point of emphasis

4.  Perennial-based livestock-crop systems.  
Dairy farming is the most important agricultural system in California in terms of economic value.  There is no facility to evaluate the long-term sustainability of dairy systems in California or elsewhere in Mediterranean and semi-arid climate regions. On-farm research is too variable and not sufficiently stable to study the long term capacity of integrated crop-livestock systems to be managed without excessive environmental damage.  Because the use of manures has long term effects on soils that are cumulative, research should be carried out over a multi-year time scale.  A number of stocking rates or levels of intensity could be compared.  

New dairy and other ruminant livestock facilities at Russell Ranch would improve the over all research capacity of the Department of Animal Science, simplify livestock management, and if carefully designed, allow for the measurement of the effects of concentrated livestock facilities on the environment, both air and water.  These facilities would provide manures and other livestock wastes needed for livestock/cropping systems research. 

Well managed pastures potentially have multiple ecological benefits. Pastures are the favored forage source for many organic farms.  The productive potential and range of benefits from irrigated pastures in California has not been adequately evaluated. Pastures also have well know and potentially valuable animal welfare benefits.  Pasture research also should be included.  The animal welfare benefits of including pasture in dairy systems can be studied.  

Alternative models for dairy production could be evaluated.  Most current dairy farms in are very large, often with hundreds to more than several thousand cows in milk.  Replacement stock increase the stocking rates (the number of cattle versus the amount of land farmed) to very high levels.  High stocking rates in turn make the management of large amounts of animal wastes difficult, and tend to make it difficult for new dairy farms to be established because of adverse public reactions.  This tends to concentrate livestock numbers further, particularly in the southern San Joaquin Valley.  New dairy technology like robotic milking may make it possible to find ways to carry out dairy farming at a smaller scale, and allow cows to be dispersed more widely in the landscape.  New models for dairy farming could allow for a better integration of ruminant livestock with other types of farming in a healthy agricultural landscape.  New facilities and land  at Russell Ranch could be used in part for such innovative approaches to sustaining the dairy industry in California.

5.  Retired Farmlands and Restoration Ecology.

Because of economic conditions, increasing scarcity of irrigation water, and in some locations, the presence of shallow saline water tables, some farmland in California will be retired from crop production.  What occurs when farmland no longer is managed?  Is this beneficial?  How does un-managed land affect surrounding managed land?  Are there ways to manage retired farm land to achieve ecologically and socially optimal outcomes?  The Russell Ranch site is located on the Putah Creek riparian corridor.   Land already designated for ecological restoration is included in this corridor and could be used for experimental purposes for long-term studies on management and ecological change over time, and on the relationship between managed land and areas with natural vegetation.
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