USDA Balancing Feedstock Production and Soil Resource Protection Agricultural
REAP - Renewable Energy Assessment Project Bresea
John Baker?l, Douglas Karlen?, Wally Wilhelm3, Jane M-F Johnson* Service

1USDA-ARS-St. Paul, MN, 2USDA-ARS-Ames, IA, S3USDA-ARS-Lincoln, NE, “USDA-ARS-Morris, MN

_ Anucnpated outcome of REAP REAP Goals REAP anticipated products REAP Location and Team Members
P CIEEIENE M) ) Fo aeslrs: Ry s 2 (essd o # Determine the amount of crop residue needed to protect # Soil and crop management guidelines.
;}agigs)n::: dptrsact"fﬂe;;?:};rzg;ré?;;%ni(:t’tirr’, r:;]it:;g;he IS8 the soil resource. # Predictive equations to determine sustainable rates for
L ustaining soil productivity. ! i C_ompare short-_ and long-term economic value pf their system. o )
biomass as a bio-energy feedstock and as a soil carbon # Management support tools and guidelines for comparing
- source. economic trade-offs of harvesting crop non-grain
Introduction # Provide recommendations and guidelines for sustainable biomass and retaining them for soil conservation.

P> Soil and water conservation benefits must be included in any
biomass assessment to prevent long-term environmental
damage as the nation addresses short-term energy
problems.

P> Therefore, to develop an environmentally and economically
sound bioenergy economy, the tradeoff between managing
crop residues protect soil from erosion and to sustain soil
organic carbon/matter (SOC/SOM) stores and building a
biomass economy must be carefully assessed.
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RESULTS
Initial sustainable harvest rates have been estimated using existing published data and models.

Amount of corn stover needed to maintain SOC, limit water Estimates of harvestable dry straw from wheat (13%

or wind erosionto T moisture)
Inte_nsive Ag Stover removal 20 3 ARS-REAP TEAM Members
begins ; ] ] s = = Moldboard plow Akron, CO Maysoon Mikha Florence, SC Jeff Novak
0 0 . . Soil Organic Carbon I8 ~ 3 = Reduced or no tillage Ames, IA Cindy Cambardella Lincoln, NE Gary Varvel
E, — i s Offsetting Hm [ | Watzr Erosion ) 2 2 Doug Karlen* Wally Wilhelm*
] A g Practices (no till, < 15 4 Wind Erosion 3 c John Kovar Mandan, ND Dave Archer
c g g cover crops, g 6 < g David Laird Morris, MN Jane Johnson
9 g g diverse rotations, < - =) s 1 Jeremy Singer Don Reicosky
| 1 etc. = c © uburn, Francisco Arriago aron Weyers
c : : ) g Aubi AL i i Sh:
[} g g kof 10 1 I ﬁ Brookings, SD  Shannon Osbourne Pendleton, OR Hero Gollany
-E e TTN—— ? = 3.38 [3.56 3.52 M4 o ® Joseph Pikul Pullman, WA David Huggins
8 i i H =] ko) o 0 Fort Collins, CO Ron Follett St. Paul, MN John Baker*
= B Management ] ] 2.34 o S Ardell Halvorson Tyson Ochsner
=) ' ' 3 3 > 5 [ 0 i i
o g / Changes \ ! No Offsetting Practices ) hey F2 > 1) Corvallis, OR Gary Banowetz West Lafayette, IN Diane Stott
@ } g n ” i % % -1 1 *Co-leaders
0 .29 B . T
Time . No or No or )
. ] ) o Moldboard NOOT  moldboars  NOOT 2
i#  Soils have lost soil carbon, harvesting non-grain biomass plow tillage plow tillage 0 20 40 60 80 100
(stover) v_vithout offsetting practices could result in further soil § COTNEYS GEMm Corn-soybean 1 Other Partners
L dseglrsdatlodn.t_ N C—— More stover or straw is required for maintaining SOC than is Wheat Grain yield (bu ac™) |
ol legfa a |0"f| eﬁ}l Is to re UCg yie bpo ential. | needed for limiting water or wind erosion. Therefore, managing # University
D'Zp acementg 50; IiifD all'; anP wtatetr_ y erﬁsnpn B for SOC, also controls erosion. Stover should not be harvested # Stuart Birrell (ISU),
T G JJSOpSITIDIOVES from highly erodible lands. (Wilhelm et al., 2008 AJ) 2 Richard Fergusson (UNL),
environmental quality and sustains productivity. 2 Tom Schumacher (SDSU),
Estimates of harvestable dry stover based at different corn # Lowell Rasmussen (UM-Morris),
yield (15% moisture) X 2 Mike Reese/Joel Tallaksen UMN-WCROC.
Tillage 10 Demonstration # Jim Frederick (Clemson),
I C-C, No or conserv. tillage 2 John Lamb (UM-St. Paul),
S | P C-C, Moldboard plow # Tom Richard/Greg Roth (PSU).

8 1 C-S, No or conserv. tillage
==== C-S, Moldboard plow

Harvestable stover (ton ac

100 150 200 250 300 350 400

Corn Grain yield (bu ac'l)

One bale = 1200 Ibs

One ton = 2000 Ibs

High'yielding corn has 4.2 tons stover per acre = 7 bales
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