Non-biofuel species in buffer
for other ecosystem services

as desired —\
Harvested

biofuel crop

Crop

Spacing varies
.| based on design
/§ goals

4.6 Biofuel buffers

Perennial herbaceous and woody plants can be grown for
producing biofuels. Biofuel crops can be used to generate
power via co-firing and gasification and can be refined to yield
liquid fuels like ethanol, bio-oil, and other products like
biodegradable plastics and specialty chemicals.

Biofuel crops grown in buffers can augment larger block
plantings of biofuels. Research suggests that it may be
possible to produce enough biofuels in buffers to offset the
energy required to produce crops in between the buffers.

Hybrid poplar, willows, and switchgrass are the most
researched biofuel crops although other species may be
suitable (see table). Guides for growing biofuel crops are
available.

Key factors for locating biofuel buffers
* Highly erodible lands are often suitable.

¢ Other marginal lands may be suitable including flood-prone
and nutrient-poor (dependent on plant species).

¢ Locate to achieve other goals (e.g.,
crop protection, water quality
enhancement).

¢ Site should be close to a biofuel
refinery to minimize transportation.

Value of biofuel crop

Distance to refinery
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Key design considerations

* Perennials provide more benefits than annuals.

* Mixed plantings can provide benefits over monocultures
(may need to separate woody and herbaceous biofuel

crops).

* Consider planting and harvesting equipment in the layout.

¢ Select biofuel crops that fit site conditions and that are
complementary to natural plant communities in the area.

¢ Leave some biofuel crop unharvested in a given year to
provide other benefits.

Summary of Current Information on Major Biofuel Crops

i Switchgrass
Factor Poplar W!Ilow (Panicum
(Populus spp.) (Salix spp.) virgatum)
Current yield'
(dry tonsfacrelyr) 3.1t07.0 3.0to 5.4 40t06.7
Estab‘hshment 3 years+ 3 years+ 2 to 3 years+
time
Pesticide
requirements Lew Low Low
Feftilizer Low to Medium Low to Medium Very Low
requirements
Water . :
demand Medium Medium Low
Establishment Medium Medium Low
cost
Plantation 15t030 years?  20to 30 years? 20 to 30 years?
longevity 0 SUyears y ' S
Harvest interval 3 to 10 years 3 to 4 years Annual
Ha_rvest Speclallze_d cutter Modified forage Hay baler
equipment and chipper harvester
Net energy . . . . . .
conversion 1:8t01:16 1:8t01:16 1:4t0 1:14
A 3
BizlEn Eice 0.09t0 0.9 0.09t0 0.9 0.09
(tons/acre/yr)
Notes:

1 Variable yields under unirrigated conditions and low to moderate fertilization.

2 Calculated net energy ratios for biofuels vary greatly due to base
assumptions and type of energy produced. For general comparison, corn

ethanol results in a net energy ratio of 1:1.6 while soybean

biodiesel has a ratio around 1:3.2.

3 For general comparison, annual crops have erosion rates ranging from 2.0

6.7 tons/acrelyr.
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