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Continued Expansion of Organic Production

Total Organic Farms Top Crops (by value)
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New York 331

Montana 320 Direct to Direct to Value Added
Wisconsin 245 k Institution Consumer /
Texas 241

USDA NASS Certified Organic Survey 2021 Summary
https://www.nass.usda.gov/Surveys/Guide_to NASS_Surveys/Organic_Production/index.php



Positive Impacts of Organic Farming

Biodiversity Soil Quality

) Agroecosystem
Conservation & y

Function

richness (~34%) Soil biology, Biological Control,
and abundance cart.>0n, fauna, Nutrient Cycling,
(~45%) across organic matter etc.

. Pollination etc.
multiple taxa

Reganold & Wachter 2016; Seufert & Ramankutty 2017; Roos et al. 2018; Smith et al. 2019; Gong et al.
2022; Tamburini et al. 2022

Photos (L-R): Matthew Tschumi, Science Breaker; Krista Marshall, UC OAI; Jennifer Hopwood, Xerces Soc.)



As Multiple Benefits Become Apparent,
Increased State/Federal Support to Organic

e Organic Research and Extension Initiative (OREI)
 USDA Transition to Organic Partnership Program
* NRCS EQIP Organic Initiative

USDA Agricultural Marketing Service
U.S. DEPARTMENT OF AGRICULTURE

ABOUTAMS  NEWS & ANNOUNCEMENTS  CONTACT US

HOME  MARKET NEWS S&REGULATIONS ~ GRADES&STANDARDS  SERVICES

USDA  Natural Resources Conservation Service
SRR US DEPARTMENT OF AGRICULTURE

PROGRAMS & INITIATIVES CONTACT

Home

Market News The Transition to Organic Partnership Program (TOPP)is investing up to $100 million over five years in cooperative agreements
h non-profi partner wiith others to provide technical assistance and wrap-around support for
Rules & Regulations itioning and existir farmers. AMS is building partnership networks in six regions across the United States with

trusted organizations serving direct farmer training, education, and outreach activities.

Grades & Standards

Sl The partner organizations will:

Home > EQIP Organic Initiative.

The National Organic Initiative, funded through the Environmental Quality Incentives Program (EQIP), is a voluntary conservation program that
provides technical and financial assistance for organic farmers and ranchers, or those interested in transitioning to organic.

https://www.ams.usda.gov/services/organic-certification/topp
https://www.nrcs.usda.gov/eqip-organic-initiative



As Multiple Benefits Become Apparent,
Increased State/Federal Support to Organic

e California Dept. Food & Agriculture (CDFA)
* CDFA Office of Environ. Farming & Innovation

* CA Air Resources Board — Scoping Plan 2022
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Office of Environmental Farming & Innovation
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environmental farming & innovation

2022 SCOPING PLAN FOR ACHIEVING

CARBON NEUTRALITY
NOVEMBER 16, 2022

e

CALIFORNIA

AIR RESOURCES BOARD

tecutive
itcome

climate

air
uce health

https://www.cdfa.ca.gov/oefi/

and perennial crops on ~80,000 acres
annually. Land easements/ conservation on
annual crops at ~5,500 acres annually.
Increase organic agriculture to 20% of all

cultivated acres by 2045 (~65,000 acres

Croplands | Implement climate smart practices for annual | Reduce short-lived climate

pollutants. Increase soil
water holding capacity.
farmis

Increase or ‘ganic farmin ]
e use.

SB 859: Recognizes the
ability of healthy soils
o "

https://ww?2.arb.ca.gov/our-work/programs/ab-32-climate-change-scoping-plan/2022-scoping-plan-

documents
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Organlc Agrlculture

 Multiple Environmental, Social and
Economic Benefits

e Growing Market Demand

. Increased Publlc Support
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Concerns About the Productivity
of Organic Production Systems
Focus on Yield - Biodiversity Conservation, Hunger

THE WALL STREET JOURNAL

Can Organic Food Feed the World?

Catherine Badgley says it's our best hope; Steve Savage says the yields are too low

Organic Farming Provides Reliable
Environmental Benefits but Increases

Diversification practices reduce organic
to conventional yield gap

Lauren C. Ponisio, Leithen K. M'Gonigle’2, Kevi C. Mace', Jenny Palomino’,
Perry de Valpine' and Claire Kremen'

!Department of Environmental Science, Policy, and Management, University of California, Berkeley, 130 Mulford
Hall, Berkeley, CA 94720, USA
2Department of Biological Science, Florida State University, Tallahassee, FL 32306, USA

Variability in Crop Yields: A Global
Meta-Analysis

Olivia M. Smith ™, Abigail L. Cohen?, Cassandra J. Rieser?®, Alexandra G. Davis®,
Joseph M. Taylor?, Adekunle W. Adesanya?, Matthew S. Jones**, Amanda R. Meier?®,
John P. Reganold®, Robert J. Orpet?*, Tobin D. Northfield**¢ and David W. Crowder?

 School of Biological Sciences, Washington State University, Pullman, WA, United States, 2 Department of Entomology,
Washington State University, Pulman, WA, United States, ¢ Department of Crop and Soil Sciences, Washington State

University, Pullman, WA, United States, * Tree Fruit Research and Extensions Center, Washington State University,
Wenatchee, WA, United States, * Department of Entomology, University of Georgia, Athens, GA, United States, © Centre for
Tropical Environmental Sustainability Science, James Cook University, Caims, QLD, Australia

Berkeley News -

RESEARCH, SCIENCE & ENVIRONMENT

Can organic crops compete with industrial agriculture?

© snare 112 WECEEAT
DECEMEER 5, 2014 2

By Sarah Yang, Media Relations

hd Email

To promote food security and sustainability, ecologically intensive farming systems should

effects of ecologically intensive farming
considered variability. This represents a
on reliable provisioning of vields, profits,

reliably produce adequate yields of high-gms - S
The °

profitable, and promote social wellbeing.

Can we feed 10 billion people on organic
farming alone?
John Reganold




What is Known About Organic Yields?

Drawing Upon Hundreds of Scientific Studies

Xy, =
R

Service
.o Biodiversity
e Carbon

° Yield

e Profitability

_ M e
FIGURE 1 | Study locations for seven sustainability metrics: biodiversity (abundance and richness), soil carbon (organic carbon and carbon stock), crop vield, and
profitability (benefit/cost ratios and production costs).




What is Known About Organic Yields?

Organic yields ~20% lower than conventional
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Smith et al. 2019a “Organic Farming Provides Reliable Environmental Benefits but Increases Variability in
Crop Yields: A Global Meta-Analysis.” Frontiers in Sustainable Food Systems
Smith et al. 2019b “Landscape context affects the sustainability of organic farming systems” PNAS




What is Known About Organic Yields?

Organic yields ~20% lower than conventional

(a) — overall (115, 1071)
(b) - annual (95, 995)
—_—— perennial (21, 58)
(¢) — legume (19, 83)
- non-legume (113, 970)
(d) —— cereals (56, 559)
—— fruits and nuts (35, 158)
— oilseed crops (24, 126)
— roots and tubers (10, 28)
—_— vegetables (19, 166)
1 I 1 1 1 l I

05 06 07 08 09 10 1.1
organic yield/conventional yield

Ponisio et al. 2015 “Diversification practices reduce organic to conventional yield gap”
Proceedings Royal Society B



What is Known About Organic Yields?

Organic outperforms conventional ~19% of the time

a
Organic agriculture
CA higher yield OA;hlgher yield
* (131 obs.) (32 obs.)
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Organic Yields
Yes They Can Be Lower,

But It’s Not That Simple




Yield Outcomes - Very Context Specific

* Relative performance of organic is highly variable
 QOutcomes influenced by a wide variety of factors

Variable Low performance High performance References
(18, 20, 21)
(18, 21)
(18, 19)
(18, 19)
(18, 19)

é’" Production per
“a unit area

Seufert and Ramankutty 2017 “Many shades of gray — the context-dependent performance of organic
agriculture” Science Advances



References
(18, 20, 21)
(18, 21)
(18, 19)

Variable Low performance High performance

» *‘5‘} Production per
¥ unitarea

(18, 19)
(18, 19)
(32, 34)
(32, 33)
w Species richness (32, 39)
and abund:
and abundance G4)
(32, 33)
34
PN
Energy use (58)
M GHG emissions (58)
aaaa N loss (60)
Q’l P loss (65)
N and P loss (63)
(81)
Profitability
(81)
o |
Autonomy (82, 87)
Crops with low pesticide use  Crops with high pesticide
i Pesticide and/or regions with strong use and/or regions with o
w o exposure pesticide regulation and weak pesticide regulation
enforcement and enforcement
““ Rural — Regions with high rural .
Z4i\N employment unemployment

Seufert and Ramankutty 2017 “Many shades of gray — the context-dependent performance of organic
agriculture” Science Advances



Yields in Organic Systems

Higher Gaps — Cereals + Roots/Tubers
Lower Gaps — Fruit/Nut Systems + Pulses

()
2081 ¢ Yield i
5 @ Cereals
E 03 : v  Fruits
o} 0 Qil Crops
o 0.0 +— - ¢ Pulses
s | A Root crops
g-0-4 1 I ® Vegetables
g | @ Forage
2-0.8 . | .

-0.8 -0.4 0.0 0.4

Con higher mean Org higher mean

Smith et al. 2019a “Organic Farming Provides Reliable Environmental Benefits but Increases Variability in
Crop Yields: A Global Meta-Analysis.” Frontiers in Sustainable Food Systems



Yields in Organic Systems

Higher Gaps — Cereals + Roots/Tubers
Lower Gaps — Fruit/Nut Systems + Pulses

(a) —— overall (115, 1071)
(b) —— annual (95, 995)
—_— perennial (21, 58)
(c) —— legume (19, 83)
- non-legume (113, 970)
(d) —— cereals (56, 559)
—— fruits and nuts (35, 158)
—— oilseed crops (24, 126)
——— roots and tubers (10, 28)
—— vegetables (19, 166)
I 1 1 1 I ! 1

05 06 07 08 09 10 1.1
organic yield/conventional yield

Ponisio et al. 2015 “Diversification practices reduce organic to conventional yield gap”
Proceedings Royal Society B



Yields in Organic Systems

Polycultures/Diversification and Rotations

Tend to Minimize Yield Gaps
Input-substitution approach doesn’t work well for organic

Variable Low performance High performance References
(18, 20, 21)
(18, 21)
(18, 19)
(18, 19)
(18, 19)

é’" Production per
“a unit area

Seufert and Ramankutty 2017 “Many shades of gray — the context-dependent performance of organic
agriculture” Science Advances



Yields in Organic Systems

Polycultures/Diversification and Rotations

Tend to Minimize Yield Gaps
Input-substitution approach doesn’t work well for organic

monoculture (77, 449)

@) _.__._ polyculture (18, 367)
—— organic polyculture only (17, 173)
(b) e more rotations in organic (14, 113)
—— no rotations (36, 178)
Rl similar rotations (54, 670)
() —— more conventional (33, 379)
—— more organic (15, 167)
| o _I°_ .| similar (37, 300)

I
05 06 0.7 0.8 09 1.0 1.1
organic yield/conventional yield
Ponisio et al. 2015 “Diversification practices reduce organic to conventional yield gap”
Proceedings Royal Society B



Optlmlzmg Orgahlc Productlon

Organic systems are not necessarily
inherently low yielding

Input-substitution approach inadequate

Breeding, crop rotations, polyculture etc.
are fundamental

-io’,s* ! .
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Optimizing Organic Production Systems

Historically, there has been relatively little funding
for organic agriculture research and extension

SEARCITING s :

FOR THE

“O‘WORD”

UNIQUE TOTALS FOR ORGANIC-PERTINENT RATING CATEGORIES 1-6

Category ~ 1.0S+ 1208 [30E i40C+ i50C |6PO

Total 500 81 11 14 260} 15

STRONG ORGANIC Projects (OS+, OS, OF, OC+) = 34
WEAK ORGANIC Projects (OC) = 267
POTENTIAL/TRANSITIONAL ORGANIC = 215

How can we compare organic to
conventional if these systems have not
been sufficiently optimized?




Optimizing Organic Production Systems

USDA Organic Research and Extension Initiative
(OREI) - a major step forward

Table 2. Characteristics of select current or recent programs that could potentially support
—— agroecology. Budgets for ongoing programs were from FY16 wherever possible. Anticipated
* 3 OOO — funding for specific grant areas are from FY17 estimates when clearly available. If not available,
E ! data on actual awarded funding from the most recent available year was used.
E Grants
Send (mill $/grant),
2 OOO n Agency/Org Research program 1D Available funding/funding granted (mill $) max or range
0 ’ USDA AFRI (total budget) $350.0% — -
© AFRI-BNRE $15.0° $0.5
c AFRI-CCS $276° $0.2-$1.0
= AFRI-ANRS $84° -
W 1.000 - AFRI-Exploratory $20° -
" ’ ORE $17.6° $20
0 ORG $3.8° $0.5
w SCRI $48.1 ° -
SARE (total budget) $24.7° - -
O - NE-SARE, R&E $1.3° $0.2
— — . W-SARE, R&E $1.7° $0.2
gLy Dun & hr s :rl T2 NC-SARE, REE s1.7° 502
- XeeLo @ PR | O £ ! p
SZLEIHLO2 © S o e o 2
L Z< Z Do o ol s INFEWS s28.4° $10-53.0
L [e) K2} — = BREAD $12.0° $2.1
c < S| | ooe ARPA-E ROOTS $35.09 $10-7.0
o - | FFAR New Innovator $24" 503
w Seeding Solutions Not yet known $1

Delonge et al. 2016 “Investing in the transition to sustainable agriculture” Environmental Science and Policy
Miles et al. 2017 “Triggering a positive research and policy feedback cycle to support a transition to
agroecology and sustainable food systems” Agroecology and Sustainable Food Systems



Optimizing Organic Production Systems

That said, complimentary resources are still needed
at the state level

Targeted
Research and
Extension

Personnel New Projects
p— Leveraged
State Funds into OREI
for Organic
Agriculture
Research and
Extension

Student
Training —
Opportunities
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Research and Policy Recommendatlons

Research to Achieve Full Potential of Organic
* Tailored to unique ecological conditions

* Diversified farming, crop rotations etc.

* Crops and animals bred for organic context

* More appropriate technology for organic systems

Support for Farmers to Transition to Organic
* Both practices and production models




Research and Policy Recommendatio

New Approaches and Metrics
 Emphasis on transdisciplinary approaches

New Systems of Evaluating Outcomes
* Ecological, social and economic dimensions
* Both within and beyond the farm
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UC Organic Agriculture Institute

http://organic.ucanr.edu/

NEWSCENTER

FOOD BLOG

Food news from the UC Division of Agriculture and Natural Resources

UCANR: Safeguarding abundant and healthy food for all Californians

and UC ANR

Organic farmers to get technical assistance from CDFA

UC |eos  Subscribe  Contactus Helpful Links
ANR

Home / 2022 / Seprember /

‘September 23,2022
By Allison Arteaga Soergel

Search | Ertar Saarch Tams. Q A grant of more than $700,000 from the U.S.

Enter e-mail Address & | califoria collaboration to improve and expand

Partnership across UC campuses will prepare the next
generation of leaders in organic agriculture

SHARETHISSTORY: W f in o

Author: Pamela Kan-Rice

California’s organic farmers willreceive production and marketing assist

AgNet \ NEWS ¥ ABOUT AGNET WEST ¥ AGN|

" IR

Y i

Industry Needs Will Guide UC Organic
Agriculture Institute Efforts

BSEPTEMBER 7,2022 / MINDUSTRY, MORGANIC

Backin 2020, the University of California announced the establishment of a UC Organic Agriculture Institute. The
purpose of the institute is to develop a resource specifically for the organic sector. Director of the Institute,
Houston Wilson said that much of the work thus far has been garnering a better understanding of the current
organic landscape in the state.

“One of the starting points was to develop a proposal for a
needs assessment at the state level. This was something that
we put to the USDA Organic Agriculture Research and
Extension Initiative, and it was successfully funded; Wilson
explained. “We have a postdoctoral scholar who's moving out

https://news.ucsc.edu/2022/09/usda-organic-agriculture-grant.html
https://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=53611
https://agnetwest.com/industry-needs-will-guide-uc-organic-agriculture-institute-efforts/

ip

UC Santa Cruz Center for Agroecology student staff
share their knowledge of organic agriculture with first-
year students. Photo: Damian Parr




THANK YOU!

Houston Wilson
hwilson@ucanr.edu
http //organlc ucanr. edu/

UC University of California
C E Agriculture and Natural Resources
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