Disturbing Biotic Systems
Conservation of biodiversity and identification of ecological thresholds 

for a wide range of ecosystems 

within which biomass extraction rates can be balanced with habitat needs 

so as to sustain native biota.

Principles:
· The increased area devoted to single species biofuels production could decrease dramatically biodiversity.

· Management choices matter: the potential exists for biofuel production to enhance conservation goals. The potential also exists for biofuels production to devastate biodiversity, and so adaptive management will be critical. We therefore propose no net loss of conservation lands and no sod-busting.
· Should use more local native species feedstocks that enhance structural, genetic, and functional diversity that will enhance nonfeedstock biodiversity. 

Concepts:
· Properties of particular feedstocks/landscape context/scale

· Inherent conservation value of each specific feedstock

· Landscape context: large monocultures with other feedstocks in it or landscape with riparian buffers, heterogeneous vs. homogeneous

· Spatial scale – 100 vs 1000 vs 10000 acres; differences go beyond just acreage
· Broad-brush stroke generalizations vs. specific operational implementations
· Crop type: seed crops/forestry/rangeland
· Natural to management continuum
· Metrics: species number, reference communities, conservation value, winners/losers/response functions (thresholds etc.)
Knowns and Unknowns:
· Advantages of Polycultures vs. Monocultures (e.g., corn-bean vs. corn; pasture vs. corn; LIHD grasslands vs. switchgrass):
· Implicitly greater diversity
· Greater functional and taxonomic diversity of the non-feedstock species
· More resistant to disease
· More resistant and resilient to unforeseen or unpredicted climatic variation
· Less fertilizer and pesticide required
· Less likely to introduce new invasives
· More likely to resist invasive exotics
· Greater structural complexity
· Advantages of Perennials (e.g., native grasses, woody shrubs and agroforestry species):
· Greater root mass and soil condition, promotes soil food webs
· Require fewer subsidies and pesticides
· Carbon sequestration (but this is not biodiversity per se)
· Some biofuel management practices can improve (e.g., restore) some types of “natural” ecosytems by:
· Removing biomass can maintain diversity, where removal would mimic historical disturbances
· Removing biomass can help reduce exotic invasives
· Introducing certain biofuels (mono- or polycultures) on severely degraded land can renew soils
· Retention of CRP lands or wildlands must be maximized to maintain biodiversity
· Monoculture feedstock systems:

· Stover removal will increase weed invasion and decrease composers
· If crop to crop conversion or intensified use of an existing crop (corn from food to fuel) takes place it may have consequences, but effects on biodiversity are not so great
· Non-crop to crop conversion has more effects that are strongly determined by economics – marginal land under one set of conditions becomes suitable if economy changes (subsidies make feasible)
What is the socioeconomic competition for resources in grain-based systems?
· Forestry systems:
· Biofuels can reduce structural diversity

· Biomass removal already occurs for fire prevention

· Different age classes increases diversity

· Diverse use of forests increases diversity
Would biofuels production help mid-successional forests?

Would a tree plantation increase diversity any more than a corn field?

What are the thresholds of biomass removal?
How are below-ground systems are affected by disturbance/removal?
· Invasives:
· Weedy crops grow fast which is good for biofuels

· Transport will risk increased dispersal of invasives
· Designing landscapes to avoid invasives can be made more complex because of surrounding private land
If we put positive dollar on invasives, would this encourage people to plant and spread their seed more, rather than only use invasives collected from current management? What are the differences between harvesting what’s there and specifically growing for harvest?
Can we tolerate weeds? Why kill biomass?

Are there good and bad intensive management strategies?

· Rangeland – single species:

· Single species rangelands have the same problems as monocultures (e.g., less diversity, more susceptible to disease, etc.)
· It contributes to loss of marginal lands which may have high conservation value,
· If marginal lands of native, unmined sod are to biofuels, yields will be high for  the first few years, but won’t be sustainable
Research Areas:
· Definitions:
· Need to define key terms for broad scope: biodiversity, thresholds, grazing land, adaptive management, etc.
· Monitoring:
· What are best indicators for monitoring effects of biofuels production on biodiversity? 
· What are the baseline conditions?

· What is the inherent conservation value of each specific feedstock?
· Thresholds:
· What are the consequences of crossing “thresholds in the sand”?
· What is the spatial scale for: biomass removal, landscape design and composition, production areas?
· What is the temporal scale for effects of multiple cropping systems/cover crops?
· What are the thresholds of sudden natural/ manmade disturbances on biodiversity?

· What is the threshold of removal of forest biomass?

· Need to understand species’ response curves for key species and communities.
· Need to research design and use of polycultures as well as harvesting regime vs. species identification.
** The group decided that they would like to collaborate with other groups on writing a paper so that their discussion on biodiversity would be included in the workshop products. 
