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Introduction

Intensive corn-soybean agricultural is practiced
on over 20 million ha“in Upper Midwest of USA

Questions today’ --«s'itsustainable financially?

Environmentally?
Water guality impairment of'coneerh — meeting
TMDLs and Hypoxia in Gulf of Mexico

Focus on the Minnesota River: Basin
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Areas of perennial
vegetation

Satellite images of
vegetative activity.

Areas of
annual row

cropping




Satellite images of
vegetative activity.




Monthly Precipitation in the Cottonwood River Watershed

6 location average, 19391998

Annual precipitation = 26.8 in
Oct. through April precipitation = 9.4 in (35.2% of annual)
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Monthly Runoff in the Cottonwood River Watershed

19391998

Annual runoff = 4.10in
Oct. through April runoff = 2.19 in (53.5% of annual)

!!l-ll‘lllll

ov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Month Source: USGS - modified




Surface Solll Eresion under Annual
Creppingl on: Siopes




Ditching & Tile Drains te Ditches Export
more nutrients & sediment downstream

Over 45,000 km' of
OPEn Aitches in
Minnesota

Ditch maintenance Is
costly and exporits
sediment

Tiles discharge
directly’ Inte ditches




J  Continuous corn
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Annual tile flow (inches)
(Randall et al., 1997)




Consequences ofi Expanded
Agriculturall Production

Drained Wetlands

Loss of native
perennial vegetation

\ /

Increased Streamflow
& Nutrient Inputs

/\

Channel Instability

Increased sediment and nutrient export




Hypoxia in the Gulf of Mexico
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Rabalais et al. 2000




Ohjectives

ldentily, developrandiimplement alternative
cropping| & management strategjes that
INcCorpolaie Woeody & other perenniall cropping
systems and wetlands to:

Improeve hydrelegic conditions & Water gqualiby,
Diversihy & strengthen rural econemy.

ldentify and advoecate fer poelicy changes
needed te achieve widespread adoption




Model: Water Sustainable Educational/

quality, hydrologic options with informational Recommendations

Outputs and.econdtit agronomic and for policy change

_ _ mic materials
impacts financial info.

Federal, state

Beneficiaries KT Rural and local
landowners and | <<———> \ agencies/ policy
communities makers

/

Intermediaries

Pl d Better understanding _ 4 Policy Changes
P of land use/watershed Diversified land In support of

Outcomes dvnamics sustainable_ land
4 management by use practices
rural landowners

Intended / Improvement in water quality and storage in the Minnesota River and
Impact downstream through the generation of financial benefits for farmers and rural
communities while providing environmental benefits for society




Options with petential markets

Bieoeneray

Seed production

Decorative wWoeody. flerals
HIgh valtie: harewoeeds
Hazelnuis

=eed-llnels Bundlefiewer
Herls, essences, essential oil
COVEr: Crops




Upland Tree Creps for
Bloenergy.or Pulp & Lumber
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Planting trees, on
agriculture land redueces
water fiow compared te
annuallcrops
Nitregeniieading Is
reduced compared te
annualicreps




Windbreaks & Living Snow
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Riparian; Area Management:
Role of Perennial Vegetation




Developing ditches with natural channels:
Improve hydrolegic function




Channel Stanility: Benefits

Upland management
that ahfiects Water
flow: & sediment
alfects; stream
chiannel stanility

Perennial vegetation
& Agroefierestry in
fleedplains premote
chiannel stability

BANKFULL FLOW
(1.5-YEAR RI)
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PROGRAM ACTIVITES

Fhroughrlearming greups and
Worksheps Identify: cropping systems of
Interest

Estanlisih demoenstration areas (4 — 8iha)

Apply: hydrelogic andl ecenemic MoEels
10 evallate Impacts — evaluate effects of
scale and landscape pesition




Learning greups

EeUr groups; fecused onilocally identified Interests;

s hazelnut and native seed preduction in the Greater Blue
Earthiwatershead

s decorative weody flerals and healthy: meats/Omega 3
I the Chippewa River watershed

Memibers ofi the groupes

farmers With) a Wide range: ofi EXPEriences,
regionall SWED, NRCS, MPCA, DOIF and DNR: staifi,
University: oft Minnesota extension and research PeErsennel;

nen-gevernmentall erganizations concerned With Water

guality and diversified cropping systems such as BERBI,
|ATP and LSP.
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edell Application

Simulate Flow Quantity & Determine

Quality under Current
Conditions

Model Parameters
From Field Studies
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Compare Conditions
With and Without
Perennial Cropping
Systems:

Events
Seasonally
Annually
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Simulate Flow Quantity &

Quality under Perennial
/ Conditions

i

Economic Evaluations:
Defining and Valuing Benefits
& Costs.
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Stuay: concentrates on Benefits
elated to:

Production of alternative: Sources of
INCeMEe

Reduced floed danmages,
Reduction In Sedimentation,

Enhancedraguatic recreaton, anad

Reduced water treatment costs,
[espectively.




Pregram: Activities

Eellewing economic analyses & malket
ASSESSMENnLs:

Develop educational materals for
stakehelders

iHeld Workshops — fecusIing 61 ECenemic
and policy, Implicatiens

IHeld discUSSIeNSs With' pPelICY makers; en
Implications; for next Farm Bill




Euture Work

Continuer develepment: & moeniterng off perennial
plant materals andl creppIng Systems

Concentrate on determining landscape pPositions
oK plant materials; that maxinmize: preduction &
envirenmental benefits

Determine: creppIng systems compatible with
fleodplains and rnparan Wetlands 1o, enhance
ydrolegic storage andi reduce nutient loading
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