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Ecosystem services a
Biodiversity

Soil quality enhancement

Water use efficiency

Control of weeds, diseases and arthropod pests
Pollination services

Carbon sequestration

Energy use

Global warming potential

Resistance and resilience to severe weather conditions
Food productivity/yield
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— long-term studies (7+ years

Proxies:

— For some services, the only available studies were
comparisons of organic to conventional farming
systems

— Studies across agricultural intensification
gradients




significa nositive (+) and
negative (- )trens or toc arly determine any
disadvantage/advantage of DFS when compared to conventional
farming systemes.

e Positive and Negative Findings:




Soil Quality [SOM, physical, chemical X
and biological characteristics, erosion
reduction]

N leaching [org-conv comparison] 3% eEreEanaas

P leaching [org-conv comparison] X s

N + P leaching [riparian buffer] X
Water use efficiency (Available Water X
Capacity)

Strong Effect: >25% change and (p<0.05)
Weak Effect: < 25% or weak significance (p>0.05)

Equivocal: ns, mixed results, or too few studies
conducted




Biodiversity [abundance and richness
of plants, beneficial arthropods, birds]

X local scale

Control of Weeds [seed and plant] X

Control of Plant Pathogens
-aerial X
-soil X

Control of Arthropod Pests X
-field-scale

-landscape scale 3 e e

response

Pollination Services X few studies on

serv.

Strong Effect: >25% change and (p<0.05)

Weak Effect: < 25% or weak significance (p>0.05)
Equivocal: ns, mixed results, or too few studies conducted




Carbon sequestration (M)

0-30cm

30-1m X
Energy use (M)

Global warming potential (M) X (N20)

Resilience to drought (A)

Resistance to hurricane (A)

Strong Effect: >25% change and (p<0.05)
Weak Effect: < 25% or weak significance (p>0.05)

Equivocal: ns, mixed results, or too few studies conducted

X org., n-t




Yield

Developed country (org : conv.)

Strong Effect: >25% change and (p<0.05)

Weak Effect: < 25% or weak significance (p>0.05)
Equivocal: ns, mixed results, or too few studies
conducted



1. There is substantial quantitative evidence of significant advantages
to ecologically based and DFS for the following ecosystem services:

Increased energy use efficiency;

Increased resistance and resilience of farming systems to extreme weather
events.




2012 REE Funding ($B)

Organic 0.04B
g $ B NIFA W ARS M ERS B NASS

$0.0 $0.5 $1.0 81,5 $2.0 82,5 $3.0

Sources: NIFA (NIFA Fact Sheet, Feb 2012, http://www.nifa.usda.gov/newsroom/factsheet.pdf and Personal Communication with Angela Simmons, 3/20/12); ARS (Personal Communication with Matt Smith, 3/16/12); ERS
(Personal Communication with Nancy Thomas, 3/19/2012); NASS (Personal Communication with Janet Sweat, 3/19/2012)




Plant disease and arthropod pest management
Pollination services
Global warming potential

Productivity/yield (esp. accounting for yield impacts of crop rotation
and complementary inter-cropping)

5. Multiple structural obstacles to DFS: Need for significantly increased

international, federal, state funding for agroecological research.
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