
Wide genetic variations available within the genus Salix, low 

levels of domestication, short generation time, and a 

comparatively small amount of DNA have made Salix attractive 

for genetic studies. 

Sweden

üThe existence of many district heating systems in the 

country favored the large-scale utilization of woody 

biomass In Sweden willow cultivation as a source of 

biomass for energy purposes has been developed within 

the framework of a National Energy Forestry Programme.

üThe majority of research on the willow production system 

was done at the Swedish University of Agricultural Sciences 

(SLU). The typical design of the willow production system in 

densely-spaced double-rows was developed at the SLU.

üThe use of nutrient-rich residues such as urban 

wastewater, landfill leachate, log-yard runoff, sewage 

sludge and wood-ash,  as an alternative, cost-efficient 

fertilization method was developed.

üThe breeding strategy relies on an on-going program to 

minimize disease problems associated with the over-

reliance on a limited range of varieties. Genetic markers for 

various agronomic traits including growth and drought 

resistance were identified.

Canada

üIn 1978 the Federal government launched the ENFOR 

(ENergy from the FORest) program intended to sustain 

research activities and projects in the forest bioenergy 

sector. 

üThe University of Toronto recognized willowôs potential 

for bioenergy in temperate and even subarctic zones of 

Canada.  

üThe Plant Biology Research Institute at the Montreal 

Botanical Garden continued the research on the cultivation 

of willows for energy purposes.  

üIn 2005 federal departments, regional agencies and 

universities started a new project dedicated to the 

production of woody crops, mainly willows and poplars, on 

marginal agricultural land for bioproducts and bioenergy in 

response to the investment of $1 billion by the Canadian 

Government towards the implementation of the Climate 

Change Plan for Canada.

In addition to the biomass production, The Plant Biology 

Research Institute has been focused on the potential of willow 

for phytoremediation and eco-engineering in urban 

environments.
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Willow biomass production systems are based on an intensive 

production strategy known as short rotation intensive culture 

(SRIC) that involves the cultivation of high yielding varieties of 

willow on open or fallow agricultural land at high densities.

USA
üGrowing concerns over the USAôs dependence on 

imported oil and declining rural economies spurred the 

research on willow that began at the State University of 

New York College of Environmental Science and Forestry. 

üDuring the mid 1990ôs, the Salix Consortium was formed 

with the goal to facilitate the commercialization of willow 

and poplar biomass crops in the Northeastern and 

Midwestern regions of the USA.

üOver 280 ha of willow biomass crops were established 

between 1990 and 2000 in western and central New York. 

üThe sustainability of willow crops and their environmental 

benefits, such as the impact of willow on biodiversity, 

changes in soil carbon levels, and life cycle, as well as on 

socio-economic benefits for rural development, including 

potential job creation opportunities are under investigation.

United Kingdom

üGovernment funded research on willows in the UK 

started at Long Ashton Research Station (LARS) that 

pioneered research with innumerable clones of willow. 

üIn 1996 a European Willow Breeding Program was 

established under the tri-partnership of the Swedish 

Company Svalöf Weibull AB, Murray Carter and LARS.

üThe breeding effort on willows has been continued at 

Rothamsted Research through funding support of the UK 

Department of Food and Rural Affairs. The molecular 

approach is being used to improve the efficiency of 

breeding efforts.

üIn January 2006, a research project RELU-Biomass, 

funded by the UK Rural Economy and Land Use 

Programme on both SRC willow and Miscanthus began 

with the overall aim of providing a holistic assessment of 

the potential social, economic and environmental impacts 

of increasing rural land use under energy crops.

Understanding willows as a land-use energy crop is important 

since biomass crops remain in place for up to 25 years 

modifying the appearance of the rural landscape   and local 

biodiversity.

Abstract

Biomass crops are close to being carbon neutral, because the quantities of CO2 released to the atmosphere when the crops are burned are equal to those absorbed by

photosynthesis when the crop is grown. Willow was proposed as a biomass crop for bioenergy and bioproducts in the mid 1980ôswhen energy problems became obvious.

Today a few counties with extensive expertise in willow cultivation are involved in research that aims to explore the genetic potential of the genus Salix and to make it a

reliable bioenergy crop.

Knowledge acquired from extensive work in the United Kingdom, Sweden, Canada, and the United States contributed considerably to the development of modern willow

biomass production systems.

The current focus is on the multiple land use concept and a combination of energy farming with the production of other goods or services such as phytoremediation,

carbon sequestration, increases in biodiversity, and rehabilitation of degraded lands as well as rural development benefits such as potential job creation opportunities on

the same tract of land.


