
Silphium, or Silflower
A PERENNIAL OILSEED CROP TO PROTECT WATER AND SOIL RESOURCES

Overview
Silphium integrifolium—also commonly referred to as silflower or rosinweed—is 
in the early stages of domestication to become part of a diverse, sustainable, and 
productive cropping system that will protect Minnesota soil and water resources 
by providing continual cover of the landscape and deep-rooted exploration of the 
soil. Silflower is a relative of annual sunflower and is a native forb in the tallgrass 
prairie region of the U.S. Prior work by our collaborators at The Land Institute 
(landinstitute.org) has demonstrated the potential of silphium as a new crop. 
Attractive features of the plant include relatively large seeds, a favorable nutritional 
profile as an oilseed, an upright plant architecture, and a robust root system. This 
root system can tap water and nitrogen deep in the soil, which enables these 
plants to tolerate drought and intercept leached fertilizer that would otherwise be 
wasted. Silflower also serves as a source of pollen and nectar to native pollinators 
and other beneficial insects. 

To help this plant achieve its potential, we are using modern genome-empowered 
breeding methods to rapidly domesticate silphium to serve as a sustainable, 
perennial oilseed crop for the American prairie. As we improve this plant through 
breeding, we will identify best practices for growing and harvesting silphium and 
develop seed processing methods for commercial use. 

Crop production research will be conducted on soils in diverse ecoregions of the 
state. Because silphium is especially well adapted to soils with drought potential, 
sites will include soils in the Anoka Sand Plain, where leaching of nutrients to 
groundwater is a problem. Additionally, silflower is being evaluated in the drier 
climate of northwest Minnesota, where most of the state’s sunflower is produced. 
Research into commercial end-uses for silphium is in the early stages, but we 
anticipate a multi-purpose crop that can provide two or more of the following: 
food grade vegetable oil, sheep or cattle forage, honey bee forage, silage, or 
bioenergy. Because we are early in the breeding of this crop, we are keeping 
our eyes open to a wide range of plant traits and production systems that would 
contribute ecological, agricultural, and nutritional value to our food system.  
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TIMELINE
2020 AND BEYOND

• On-farm trial evaluations of 
improved populations and 
varieties 

• Development of management 
guidelines for growers 

• Integrate modern genomics/
phenomics with current 
breeding program to 
accelerate the release of new 
varieties to farmers

• Optimize a protocol to 
accelerate breeding cycles and 
for rapid commercialization of 
elite selections

• Determine if yields decline or 
improve in monoculture stands 
after three years of perennial 
growth and what fertility or 
plant density management 
regimes may be required to 
sustain yield

• Analyze protein and oil quality 
profile and pilot small-scale 
production to increase 
supply of material for product 
research and development



Research Status and Goals
Investments made in faculty, post-doctoral researchers, 
graduate students, technicians, and undergraduate 
employees support: 

COMMERCIALIZATION PLAN

In the short term, we will explore using silphium oil as a 
gourmet or specialty oil in select markets. We anticipate 
the production and sale of silphium oil for use as a salad 
oil or gourmet cooking oil, where it would complement 
olive, sesame, walnut, coconut, avocado and other 
specialty oils. There is precedence for a number of oils 
finding niche uses in these ways, where novelty and 
sustainability add value to the product. 

In the long term, the major commodity goal for silphium 
domestication is food-grade vegetable oil to complement 
vegetable oils produced by annual crops such as 
soybean, canola, safflower and sunflower. The flavor of 
silphium seeds is very similar to sunflower seeds and the 
oil has a very similar fatty acid profile. As silphium seeds 
are protein rich, the byproduct of oil production, press 
cake, should be a valuable component in livestock feed 
rations. Whole seed is favored by wild birds and could be 
produced and sold in the organic/sustainable birdseed 
or poultry feed markets. Press cake will be marketed to 
organic dairy and hog producers.

FOOD SCIENCE
Optimize procedures for the extraction of oil and protein from 
silphium seed and compare the oil produced by silphium to 
other edible oils for various food applications.

Activities: Several protein and oil extraction methods will be 
evaluated for maximum yield and quality. Protein quality (amino 
acid composition and digestibility) and functionality will be 
assessed to determine potential usage in various food products. 
Additionally, dietary fiber and antioxidants in the defatted meal 
will be evaluated. Dietary fiber and antioxidants are desirable 
traits in the marketplace that promote the health benefits of this 
crop. These research efforts will provide valuable feedback to 
facilitate the development of new varieties and identify growing 
conditions to optimize seed quality. 

Outcomes: Pilot-scale oil processing, first silphium oil served 
in a Minnesota restaurant, first bottled silphium oil for sale, 
guidelines for use of high protein meal, and commercial scale 
vegetable oil production.

AGROECOLOGY
We have investigated several important dimensions of 
agronomic practices for silphium including defining the optimal 
seeding date, level of nitrogen fertilizer application, and seeding 
density. Currently, we are looking into the potential for silphium 
as a dual-use crop, with livestock forage being an additional use.

Activities: Research is focused on the ecosystem services 
provided by silphium, and sustainable production of the plant. 
Research examining these ecosystem services provided by 
silphium include determining the plant’s nitrogen uptake and 
the pollinator resources that silphium provides. To understand 
these services, we will quantify the nitrogen use efficiency of 
silphium and its ability to prevent nitrogen leaching into water 
systems, as well as measure the pollen and nectar produced by 
silphium flowers. Our goal is to develop management guidelines 
to maximize the plant’s economic potential for growers while 
benefiting environmental health. 

Outcomes: On-farm test plots with improved silphium varieties, 
a management and production guide for Minnesota growers, 
on-farm testing of silphium in cropping systems (monocultures 
and polycultures with native grasses), and management and 
economic recommendations for carbon credits/wildlife habitat. 

BREEDING AND GENETICS
Survey the variation for agronomic traits and study their 
underlying genetics with the ultimate goal of developing an 
improved silphium variety adapted to Minnesota’s climate and 
soil conditions.

Activities: We developed a diversity panel of more than 400 
silphium genotypes, an organism’s set of heritable genes that 
can be passed down from parents to offspring, planted in 
several environments. As we collect trait data and genotype 
the panel with genetic markers, we will identify traits important 
for breeding and develop models to predict traits to accelerate 
breeding. We have also assessed the effects of inbreeding 
to help us better plan how we make crosses.  In parallel with 
developing our genetics toolbox, we are developing procedures 
to shorten the breeding cycle time by modifying the vernalization 
requirement and developing a micropropagation protocol to 
facilitate rapid generation of genetically identical individuals for 
trait evaluation and large scale seed production. These tools will 
be used to accelerate the breeding of silphium that will maximize 
its value in agricultural cropping systems. Lastly, our group is 
actively selecting improve silflower populations for variety or on-
farm trials with growers. The ultimate goal is to produce silphium 
populations that will be released as cultivars for production in 
Minnesota. 

Outcomes: Comprehensive genetic map, identification of 
genes/quantitative trait locus controlling important traits, and 
development and release of the first improved varieties.
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