
Forever Green Initiative:
SILPHIUM
A perennial oilseed crop to protect water and soil resources

Overview
Silphium integrifolium—rosinweed—is in the early stages of 
domestication to become a part of diverse, sustainable, and 
productive cropping systems that will protect Minnesota soil and 
water resources by providing continual cover of the landscape. 
Silphium 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 significant root system. This 
root system provides tolerance to drought and sequesters large 
amounts of carbon and nitrogen into the soil. Silphium also serves 
as a source of pollen and nectar to native pollinators. To help this 
plant achieve its potential, we will use 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.

PILOT STUDIES  
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. 

More information:
Don Wyse: wysex001@umn.edu

www.forevergreen.umn.edu



Research Status and Goals
AGROECOLOGY 
We are actively investigating several important dimensions of agronomic 
practices for silphium including defining the optimal seeding date, level of 
nitrogen fertilizer application, and seeding density. 

Activities: Future research will focus 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 have developed a diversity panel of more than 400 
silphium genotypes planted in several environments As we collect trait 
data and genotype the panel with genetic markers, we will identify traits 
important for breeding and map genes controlling them on the genome. 
This information will be used to accelerate the breeding of silphium toward 
an ideal form that will maximize its value in agricultural cropping systems. 
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. 

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 extraction methods will be evaluated for 
maximum yield and protein 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.

TIMELINE 
2017 and beyond
•  On-farm trial evaluations of 

improved populations and varieties 
and development of management 
guidelines for growers

•  Develop genetic information 
necessary to support release of 
new varieties to farmers

•  Protein and oil quality profile and 
pilot production

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. A chef in San Francisco has already 
requested a sample for use in their restaurant. 
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.


