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Rational and constraints of a demanding
world

Relevance for NE Wisconsin and the
Oneida Nation — Case Study

Research Questions

Preliminary Results

Future Directions
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al land - areas poorly suited for row crop productior
¢ or climatic limitations, or areas prone to soil erosio

adation under traditional production (Cai et al. 2011 Env. |
.; Gelfand et al. 2013 Nature)

al. 2011 Env. Sci. & Tech.
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ECOSY VALUE

sconsin has wet, high clay content so1
h are optimal for C-sequestration, but whe
ilized emit significant N,O (Cavigelli et al. 2012).

een Bay has some serious water quality 1ssues
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* Planting “wet” areas into annual row crops 1s often
delayed, prevented, or unprofitable, but spring soil
saturation can maximize perennial grass production by
supplying moisture longer into the summer.

* The juxtaposition of low-lying areas between agricultural
uplands and aquatic systems, coupled with their soil
properties (high clay, etc), suggests the highest return on
ecosystem service improvements per unit converted land.

* The combination of these points facilitate cost-sharing
strategies that can improve the economic feasibility of
biofuels in NE Wisconsin.
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Energy Sovereignty is Energy
Security

Currently, Oneida Conservation delivers wood to elders (hazard trees)

Deliver 80-100 full cords per year,

« 1,800 MMBtu, heats about 18 homes based on 100MMBtu / home /
heating season

Can Oneida?
« convert a % of cropland into an energy crop,
 pelletize or crush the crop,
 Distribute to its members for space heating or fuel?
» Local Production, Local Energy, Local Jobs, Energy Sovereignty

Switchgrass: 1-2 acres/home/heating season

Challenges: ash content (clinkers), T/ac, marketing

Slide complements of M. Troge



OVE

da Indian Reservation:
551 acres

59.4% agriculture

3.5% grasslands/pastures

3.0% of total area consider
omewhat poorly, poorly, or
ory poorly drained

42.3% of all agricultural
d grasslands/pastures
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* How effectively do biofuel grasslands establish in
marginal verses upland soils?

* Does crop and grassland production respond
differently to marginal soils?

* How does a focus on marginal soils in NE
Wisconsin affect the ecosystem services
associated with biofuel grasslands?

* Does a focus on marginal vs. upland soils in NE
Wisconsin alter the economic feasibility of

biofuels?
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1. Evaluated row crop and
restored prairie production
in upland and lowland
solls.

2. Used SWAT modeling to
evaluate the effect of row crop conversion to
biofuel grasslands on P loss and soil erosion.

3. Evaluated the economic competitiveness of
biofuel production in upland and lowland soils.
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Q1: DOES CROF D PRODUCTION
RESPOND I AL SOILS?

Dornbush et al. 2012
FOCUS on Energy Report

d and 3
paired study
I two years.
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Q1: DOES CROF D PRODUCTION
RESPOND I AL SOILS?

Dornbush et al. 2012
FOCUS on Energy Report

1ds far outperformed
n lowland areas.
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THESE GRASSLANDS WERE QUITE DIVERSE

NMDS Axis 2

NMDS Axis 1

NMDS Axis 1
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cater Inputs?
ter Yields?
co. Serv.?
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LAND ST ARING?
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)Stem services? \L

Isbell et
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PROJECT DIANS OF
WISCC OING)

012 we established four replicated blocks ¢
s, each with 4 experimental treatment plots.

Plots are 25-by-80 m (~0.5 acres)

our planting mixtures:

— Switchgrass (SG)

Switchgrass with 4
native legumes (SG-L)

ixed graminoids (MGP)
lixed graminoids with 4
1ve legumes (MGP-L)
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IMPLICATIONS FOR BIOMASS PRODUCTION

Biomass (kg ha™)
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IMPLICATIC ’RODUCTION

== | owland
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o diversity by
ype interaction:
6.4, P<0.02

not as exactly as :

ected; everything Mixed Graminoids ~ Switchgrass

pad 1n lowlands, Treatments
switchgrass outperformed mixed grasse

Biomass (kg ha-1)
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4 h

Agriculture must return to its roots and provide food,
fuel, and fiber.

* Biomass grasslands provide multiple ecosystem
services, and effective biofuel production must
consider not only fuel production goals but also
environmental goals.

* NE WI represents an 1deal location for expansion of
home-grown bioenergy: marginal lands within
marginal lands, high C-sequestration potential, high
N,O mitigation potential, high water quality benefits,
and likely as or more profitable than elsewhere.
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* Challenges appear to relate to the rate or effectiveness
of grassland establishment 1n lowland positions.

— Work on establishment or breeding?

* Mixed graminoid plantings are underperforming.
— Breeding 1ssue?

* Continuing directions:

— planting of grass plugs to better determine
production potential.

— ecosystem services — P mining

— begin to manage our established stands to increase
production.
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SIN

Grassland «
formed unds
seasonally

conditions.
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evaluate the potential for grassland-basec
omass biofuel production
n NE Wisconsin.

a. Evaluate the effect of
microtopography on

grassland establishment.

. Evaluate the effect of
microtopography and
plant richness on

biomass production.
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PROJE S OF
WIS( NG)

) experimental sites were established 1n earl
mer 2012 on the Oneida Nation, WI.

1l study plots contain
cewaunee/Oshkosh

o1l series (upland soils)
d/or
anawa soil series
wland soil).

ame as the FOCUS
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Graminoids | LatinName | Logumes | Latn Name

Switchgrass Panicum virgatum Showy Tick Trefoil  Desmodium canadense
Indian grass Sorghastrum nutans Wild Senna Cassia hebecarpa
Big bluestem Andropogon gerardii Round-glie\]::d Bush Lespedeza capitata
Dark green bullrush Scirpus atrovirens
Prairie Cordgrass Spartina pectinata
River bullrush Scirpus fluviatilis
Soft stemmed bullrush Scirpus validus
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point topographic gradient within each
atment plot was established 1n 2012 (n = 192).

aluating changes
ecological services:

Plant production
—Soil C, P

Soil bulk density
Soil moisture
11 by depth:

0-5; 5-10; 10-20:;
)-30; >30 cm)
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MAT JALS
ablished an extensive surface (0-
ing grid (n = 864)
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Distribution of percentC by BY Group
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Distribution of ppmP by BY Group
o]
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Distribution of pH by BY Group
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Distribution of Vol_Moist13 by BY Group
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Distribution of percentC by BY Group

percentC

Distribution of ppmP by BY Group
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Distribution of pH by BY Group
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Distribution of Vol_Moist13 by BY Group

2]
-—
-—
2
o
=
o
>

Plot

NN X 3 O (O I O O R X (O
Y (N P R

Q UNIVERSITY of WISCONSIN

GREEN BAY ||||||||||||||||||||||||||||||||||||||||||I|||||||||||||||||||||||||||||||||||I|||||||||||||||||||||||||||||||||||I|||||||||||||||||||||||||||||||||||I|||||||| 360° OF LEARNING |II|II|II|H




