
 
 
New Winter Annual Oilseeds are Promising Alternative Crops For Food, Feed and 
Biofuel In California 
 
There is increasing demand for oilseed crops for both food and biofuel, and to provide 
additional protein meals for livestock production. California currently has 12 companies 
producing biodiesel, all of which would benefit from additional supplies of vegetable 
oils. Biofuels are needed in California to meet the state’s requirements for low carbon 
intensity fuels under the Low Carbon Fuel Standard. Executive order S-0606 calls for in-
state production of biofuels to add to the state’s economy, as well as meet its new 
greenhouse gas reduction goals.  
 
New winter annual oilseed Brassica crops (including Canola, Indian Mustard, and 
Camelina) could provide valuable new options for California growers across a wide range 
of locations and differing farming systems. They can be grown during winter in desert, 
valley and coastal locations as dry-farmed crops. Throughout the state, they will help 
diversify farming systems with agronomic and pest management benefits and help sustain 
the profitability of farms. Both food oils and biofuel feedstocks will result.  
 
Most plant breeding and research on oilseed Brassica in North America focus on Canada, 
the Midwest and Atlantic regions. Varieties from these regions may perform well under 
Californian conditions coincidentally, but adaptation to the state’s desert and 
Mediterranean conditions has not been part of any breeding program in North America.  
 
Over the past 30 years, however, a sustained R&D effort has gone towards oilseed 
Brassicas for the dryland, rain-fed agricultural zones of Australia, including salt-affected 
regions of western Australia. These varieties are expected to perform better than those 
currently available for growers in California and could form the basis of an expanded 
oilseed industry. Australian varieties have never been properly evaluated in California.  
 
Camelina sativa is another winter annual oilseed species with promise for California. It is 
included as an eligible crop under the federal Biomass Crop Assistance Program and 
there are approximately 2,000 acres enrolled this year in California. It will be used for jet 
fuel production. Camelina is not fully domesticated, and much genetic variation exists 
among current breeding lines. Most work has focused on the northern prairie regions, but 
recent trials in California suggest that it could be adapted to the state’s farming systems, 
and may produce economic oilseed crops with less than 1.5 ac ft per year of crop water 
use. An additional advantage is early maturity in spring, allowing for double cropping, or 
planting in re-growing orchards.  
 
This project proposes to conduct applied research and outreach to create new crop 
opportunities across the state and help meet the state’s climate change and greenhouse 
gas goals. The project will involve a diverse group of ANR scientists and advisors, and a 
large set of cooperators from the seed industry, and biodiesel manufacturers. Research 
locations will include sites within all the counties represented including desert, coastal, 



central valley and northeastern California. These locations will include irrigated crop land 
and dry farming locations.  
 
We believe that there are many potential roles for winter annual oilseed crops in 
California that have not yet been well-defined. These include roles in dry farming-
ranching systems in coastal locations, low water use roles in desert areas which have 
urban water transfer agreements, production under saline conditions, and winter 
production in newly replanted orchards or in walnuts which are widely spaced.  
 
The project will:  

1. Evaluate the productivity of commercially available Australia Brassica oilseed 
varieties and commercially available and advanced breeding lines of Camelina 
using advanced multi-environment trial design and factor analytic statistics to 
identify superior varieties for California;  

2. Evaluate agronomic practices (planting dates, supplemental irrigation, fertilization 
rates, swathing, and graze-then-grain and aftermath grazing of residues);  

3. Use yield and agronomic data to parameterize a previously-developed whole farm 
economic model for oilseed production in California; 

4. Use variety trial data, as well as eco-physiological data from site instrumentation, 
to validate the crop model APSIM and use the model to estimate the productivity, 
water and nitrogen use of winter annual oilseeds under different soil, rainfall, 
irrigation, and climate conditions as well as current and future climate scenarios; 

5. Use yield and agronomic data to create California production guides;  
6. Publish results in California Agriculture; 
7. Carry out extension and outreach activities at the county and regional level. 

 
Principal Investigator: Stephen Kaffka, srkaffka@ucdavis.edu 
 
 
 


