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lowa: a leader in organic farms and sales
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Ofganic

sl (O”’W Organic Trade Assn. Organic Center Center
i https://www.organic-center.org et

COVID-19 shaped organic industry in 2020 after banner year in
2019. Importance of organic continues to rise, as sales hit $62
billion in 2020, an increase of 12.4% over previous year.

Total U.S. Organic Sales & Growth, 2011-2020

Organic Food 25148 27,965 F1 878 |25 00gs =20 006 42,507 45,209 47,862 50,065 56,485
Growth (%) 9.5% 11.2% 12.2% 11.9% 1.1% 9.0% 6.4% 5.9% 4.6% 12.8%
% of Total Organic 92.0% 91.9% 91.9% 91.8% 91.6% 91.7% 91.6% 91.3% 90.9% 91.2%
Organic Non-Food 2195 2,455 2,770 3,152 3,995 3,866 4,151 4,589 5,013 5,438
Growth (%) 11.2% 11.8% 12.8% 13.8% 12.8% 8.8% 7.4% 10.6% 9.2% 8.5%
% of Total Organic | 8.0% 8.1% 8.1% 8.2% 8.4% 8.3% 8.4% 8.7% 9.1% 8.8%
Total Organic 27,343 30,420 34,147 38,251 42,561 46,373 49,360 52,451 55,078 61,924
Growth (%) 9.7% 11.3% 12.3% 12.0% 1.3% 9.0% 6.4% 6.3% 5.0% 12.4%

Source: Organic Trade Association's 2021 Organic Industry Survey conducted 1/13/2021-3/22/2021 (Smil,, consumer sales).



https://www.organic-center.org/
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https://www.ams.usda.gov/rules-regulations/organic

Sustainability determined by:

% long-ferm irends In yield
£ profitability

& efficiency in use of limited resources (water
o] energy) and

o enwronmental impact (soil quallty, leaching
of nitrates and pesticides, GHG emissions)
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Long-term organic comparisons

Name of Experiment Date started Comparison Lead entity
Location

Farming Systems Trial 1981 Conv. C-S vs. Org. 3 Corn, soybean, wheat Rodale Institute

and 4-yr rotations Pennsylvania
Sustainable Ag 1988 Conv.C, W& T vs. Org. Corn, tomato, wheat  University of
Farming Systems CWT California-Davis
(SAFS)

Variable Input Crop 1989 Conv. C-Svs. Org. 3 Corn, soybean, oat, University of
Management Systems (dropped Org 2) and  alfalfa Minnesota
(VICMS) 4-yr rotations (Lamberton, MN)
Wisconsin Integrated 1989 Conv. C-Svs. Org 3 Corn, soybean, wheat, University of
Cropping Systems and 4-yr rotation oats, alfalfa Wisconsin-Madison
Trials (WICST) (Arlington, WI)

Conv.C-Svs.Org 2,3  Corn, soybean, wheat USDA-ARS
and 6-yr rotation Beltsville, MD

Beltsville Farming
Systems Project (FSP)

Long-Term Conv. C-Svs. Org. 3 Corn, soybean, oat, Iowa State University,
Agroecological and 4-yr rotations alfalfa (Greenfield, IA)
Research (LTAR)



http://www.ccsenet.org/journal/index.php/sar/article/view/50095

odale Inétitute Kutztown, PA

—\Rrbhsh\d in 1981, the IongMcomparison of

organic, o. conven’nonal cropping sysTems N ’rhe US

Comyieldsinthe Rodale Institute Farming Systems Trial
1981-2006

-4-yr transition: org = conv
-20-yr+: org (composted manure) > conv
-Manure-based org > legume-based org

0 1981-1985

B 1986-2001

0 2004-2006

farming-systems-trial/



https://rodaleinstitute.org/science/

Legacy Chart1

		Manure

		Legume

		Conventional



System Legacy

Maize Yield in (kg/ha)

Comparative Maize Yield in 3 Systems Legacies of The Rodale Institute Farming Systems Trial when all were equalized in the same short Wheat, Corn, Soybean rotation 2004 to 2006

6924.3623610138

6614.5304322076

6201.9886129681



Transition Chart2

		Manure

		Legume

		Conventional



Farming Systems

Corn Grain Yield (kg/ha)

1981 to 1985 maize yield in The Rodale Insititute Farming Systems Trial during organic transition.

4217.5890446429

4617.1766465448

6028.5131089286



Post Trans Yield Chart3

		Manure

		Legume

		Conventional



Farming System

Maize Yield (kg/ha)

1986 to 2001 Maize Yields forThe Rodale Institute Farming Systems Trial

6436.1108057967

6357.713332866

6424.1349988359



Year Chart4

		MNR		MNR		MNR

		LEG		LEG		LEG

		CNV		CNV		CNV



2004

2005

2006

Farming System Legacy

Maize Yield (bushesl per acre0

Legacy maize yield in 3 systems under the same short wheat corn and soybean rotation 2004 to 2006 
The Rodale Institute Farming Systems Trial

148.9603318188

104.0597074839

138.925

142.6093653243

99.6980176308

132.1

129.0126310208

108.7433282038

113.3



 Grand MeanChart5

		MNR

		LEG

		CNV



Farming System Legacy

Maize Yield (bu/acre)

Three year grand mean for 3 farming system legacies in the same wheat, corn, and soybean rotation 2004 to 2006.

130.6483464342

124.802460985

117.0186530749



Chart1

		MNR

		LEG

		CNV

		County



Farming System

Corn Yield (bushels/acre)

The Relationship of Farming System to Mean Yield of Corn 1981 to 2006 at The Rodale Institute in Kutztown, Pennsylvania.

130.6483464342

124.802460985

117.0186530749

102.8480601385



data

		FST Corn yield averages (bu/acre)

		Year		MNR		LEG		CNV		County

		1981		25		22		39		92

		1982				87		144		96

		1983		88		73		98		60

		1984		126		101		151		108

		1985				152		136		114

		1986		172		137		167		102

		1987				144		135		95

		1988		110		109		94		69

		1989		115		111		123		105

		1990				149		158		120

		1991		131		92		136		104

		1992				138		157		127

		1993		125		131		140		96

		1994		156		162		125		118

		1995				148		115		94

		1996		138		109		136		124

		1997				128		80		108

		1998		126		134		95		124

		1999		28		8		21		44

		2000				113		120		135

		2001		114		106		137		105

		2002				86				72

		2003		no corn in FST						105

		2004		149		143		129		130

		2005		104		100		109		110

		2006		139		132		113		117

		mean		131		125		117		103

		bu/a		Manure		Legume		Conventional		County				kg/ha		Manure		Legume		Conventional		County

		1981-1985		80		87		114		94				1981-1985		4,218		4,617		6,029		4,982

		1986-2001		121		120		121		104				1986-2001		6,436		6,358		6,424		5,533

		2004-2006		131		125		117		119				2004-2006		6,924		6,615		6,202		6,307





bu-a chart

		Manure		Manure		Manure

		Legume		Legume		Legume

		Conventional		Conventional		Conventional

		County		County		County



2002-03: No corn yields to report because it was a transitioning period into the new rotation.

1981-1985

1986-2001

2004-2006

Yields (bu/a @ 15.5% moisture)

Corn yields in the Rodale Institute Farming Systems Trial 
1981-2006

79.5771517857

121.4360529396

130.6483464342

87.1165405008

119.9568553371

124.802460985

113.7455303571

121.2100943177

117.0186530749

93.993608

104.40539995

119



bu-a chart2

		1981-1985		1981-1985		1981-1985		1981-1985

		1986-2001		1986-2001		1986-2001		1986-2001

		2004-2006		2004-2006		2004-2006		2004-2006



2002-03: No corn yields to report because it was a transitioning period into the new rotation.

Transitioning period to organic

Same rotation across all systems

a

a

a

a

a

a

b

a

a

a

a

a

a

a

a

a

Manure

Legume

Conventional

County

Yields (bu/a @ 15.5% moisture)

Corn yields in the Rodale Institute Farming Systems Trial 
1981-2006

79.5771517857

87.1165405008

113.7455303571

93.993608

121.4360529396

119.9568553371

121.2100943177

104.40539995

130.6483464342

124.802460985

117.0186530749

119



kg-ha chart

		Manure		Manure		Manure

		Legume		Legume		Legume

		Conventional		Conventional		Conventional

		County		County		County



.

1981-1985

1986-2001

2004-2006

Yields (kg/ha @ 0% moisture)

Corn yields in the Rodale Institute Farming Systems Trial 
1981-2006

4217.5890446429

6436.1108057967

6924.3623610138

4617.1766465448

6357.713332866

6614.5304322076

6028.5131089286

6424.1349988359

6201.9886129681

4981.661224

5533.48619735

6307




Soil quality highest in organic
rotation with composted manure

@ Conventional B Legume Organic

0 Manure Organic 1381

1144 1130
1054

m




History of long-term organic
comparison in lowa
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Farmers develop LTAR design in Focus Group in 1997



ISU Neely-Kinyon LTAR Site
(Long-Term Agroecological Research)

Close-up of 0.25 acre plots

..
%

{ ] ".
Forty-four plots—four rotwmgs

2022: 25—year comparison of conventional & organic-crops

LEOPOLD CENTER

FOR SUSTAINABLE AGRICULTURE



LTAR Field Day Update with

Heartland Organic Marketing Co-op

and IDALS staff
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Crops sold as
cerfified organic
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@ Only naturally-based inputs
(on NOP National List)

@ Crop rotations (min. 3 crops)

@ Soil-building compost & legumes

@& 12 tons/acre of composted swine hoop
house for corn every third or fourth year of
rotation that provides 80-120 lb N/acre

@& Compost (treated as raw manure and put

on at least 3 mo. before harvest): put on in
March (warrm soil)

@  Mixture of manure and straw/hay

@ 2-3-4 N-P-K: Phosphorus not a problern
out we check every year

Hoop-house swine



Treatments Neely-Kinyon LTAR
+ +

-44 plots total

-4 reps of each crop in each treatment
-70’ x 140’ plots

-30’ borders in each direction

8 Plots
Conventional C - SB

12 Plots -Completely randomized design based

Organic C - SB - O/A

on uniform slope and soil type

—Composted poultry manure (120 kg/ha N)
applied before organic corn phase only
=Synthetic N in conventional corn plots
—Herbicides in conventional; multi-
pronged approach in organic

—Same varieties in each syste

8 Plots
OrganicC -SB - C - O/A
(changed from SB-W/RC in 2010)

Plot Plan




1ge LTAR Corn Yields
1998-2020

Yield (bu/acre) |Yield (kg/ha)

CONV C-S 156.07 9.797

ORG C-S-O/A 146.88 9,220

ORG C-S-O/A-A 155.72 9.775

o value (0.05) 0.5331
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~ Corn LSNT (ppm NOS-N)

14.5




Chart1

		Con. C-S

		Org. C-S-O/A

		Org. C-S-O/A-A



Corn LSNT (ppm NO3-N)

ppm NO3-N

23.4

14.5

11.4



Sheet1

		Column1		Corn LSNT (ppm NO3-N)

		Con. C-S		23.4

		Org. C-S-O/A		14.5

		Org. C-S-O/A-A		11.4

				To update the chart, enter data into this table. The data is automatically saved in the chart.






Nitrogen Loss (Ib N/ac) to Tile Drainage Water
2013 2014 2015 2016 > 2013-2016
Organic
C-S-O/A-A 21.3 13.3 8.9 7.7 51.2
Conventional
C-S 44.7 32.2 13.9 9.7 100.5

Organic
Pasture

Tile water N loading loss (Ib N/ac) from 2013-2016
from organic C-S-O/A-A

was 50% lower than conventional C-S

Pasture was the lowest, showing its importance in longer rotations, and infegrated systems.

Cambardella, C.A., K. Delate, and D.B. Jaynes. 2015. Water quality in organic systems. Sustainable
Agriculture Research 4(3):



http://www.ccsenet.org/journal/index.php/sar/article/view/50106

Average LTAR Soybean Yields

1998-2020
CONV C-S 47.40 3,188
ORG C-§-O/A 46.04 3.096
ORG C-§-O/A-A 47.83 3.217

p value (0.05) 0.7597
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Author State | Weed Corn Soybean Sm. Grain
control Yield Yield Yield
(% of CV) (% of CV) (% of CV)

Liebhardt PA poor

unrated 103

Porter

unrated

poor

Smith and
Gross

WICST

Posner et al., 2008 unrated




Average Weed Populati
1998-2020

Rotation Total weeds/m? Rotation Total weeds/m?
Corn Soybean

CONV C-S 4.640 CONV C-§ 4.70

ORG C-S-O/A 12.46b ORG C-S-O/A 10.15
ORG C-5-O/A-A 13.66C ORG C-S-O/A-A 10.26

o value (0.05) 0.0265* o value 0.1363




Average LTAR Corn Grain Quality

@9&
Profein (%) | Starch (7%
CONV C-S 3. 80 3.04 65.49
ORG C-SB-O/A 3.83 /.92 65.75
ORG C-SB-O/A-A 3.86 3.09 65.56

o value (0.05) 0.9198 0.8773 0.9901




o Average LTAR Soybean
Grain Quality: 1998-2020

Rotation Carbo- Oil Protein Fiber
hydrates (%) (%) (%)
Yo
CONYV C-§ 23.22 18.45 35.48 4,78

ORG C-SB-O/A 23.14 18.50 35.65 4.75

ORG C-SB-O/A-A 23.10 18.39 35.81 4.74

o value (0.05) 0.9474  0.9505 0.8555 0.8081
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104
103.5
o 105 Average dalfalfa yield:
5 102.5
E - 3.4 ton/acre




Chart1

		Org. C-S-O/A

		Org. C-S-O/A-A



Oat Yield (bu/acre)

bu/acre

102

104.2



Sheet1

		Column1		Oat Yield (bu/acre)

		Org. C-S-O/A		102

		Org. C-S-O/A-A		104.2

				To update the chart, enter data into this table. The data is automatically saved in the chart.
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http://www.ento.vt.edu/Fruitfiles/orius.html
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Chart1

		Con. C-S

		Org. C-S-O/A

		Org. C-S-O/A-A



Corn borer (% plants damaged)

% plants damaged

2.84

2.82

0.97



Sheet1

		Column1		Corn borer (% plants damaged)

		Con. C-S		2.84

		Org. C-S-O/A		2.82

		Org. C-S-O/A-A		0.97

				To update the chart, enter data into this table. The data is automatically saved in the chart.
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~ Soybean cyst nematodes
45 (eggs/100 cc)
40 38.9
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Chart1

		Con. C-S

		Org. C-S-O/A

		Org. C-S-O/A-A



Soybean cyst nematodes (eggs/100 cc)

eggs/100 cc

23.6

23.6

38.9



Sheet1

		Column1		Soybean cyst nematodes (eggs/100 cc)

		Con. C-S		23.6

		Org. C-S-O/A		23.6

		Org. C-S-O/A-A		38.9

				To update the chart, enter data into this table. The data is automatically saved in the chart.
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# Five randomly-located
soil cores (0-15 cm) from
each plot every fall after
harvest but before
tillage for cover crops




Using a SMAF (Soil Management Assessment Framework)
Susan Andrews, C. Cambardella and D. Karlen 2004: https://doi.org/10.2136/sssaj2004.1945

A tool that uses non-linear scoring curves 1o interpret how each inherent
+ dynamic soil property relates to soil function -> SOIL HEALTH

Soil Function

A 4
) 1.0
p

o)

%)

\ N




4,5

20-yr organic farming effects og SOM

L™

Soil Organic Matter

100 Soybean Alfalfa

a=0.05 a=0.05

SMAF Score




20-yr organic farming on MBC & PMN

Microbial Biomass-C Potential Mineralizable-N
410 100 53 — e 100
= — O a=0.05
9 a=0.05 385 a=0.05 o & 46 L 49
5340 T +8 o 9O L 80
80 e
& V> -39 4+
) < = 39
8 270 + 299 + 60 s Z - 60
E (¥s) E 32 1
53 0
200 40 25 40
Conv Org Conv Org Conv Org Conv Org
Management Management Management Management

Higher MBC and PMN -> better soil functioning in
organic systems

 Increased microbiology (bacteria, fungi)
 Increased cycling and release of nutrients

SMAF Score



20-yr organic farming on soil chemical indicators

Soil P Soil pH
45 100 7.0 100
a =0.05 100 68 —+ a=0.05 a=0.05 100
39,0 66 & 6,8

230 + +80 2 i 180 o
S 5 562 T 3
- (,f Q 1%)
215 & +60 < 60 T 160 %

& 2




Bakker, M.G., T. Looft, D.P. Alt, K. Delate, and C.A.
Cambardella. 2018. Bulk soil bacterial community structure
and function respond to long-term organic

and conventional agricultural management. Canadian
Journal of Microbiology 64 (12): 901-914.
http//doi.org/10.1139/cjm-2018-0134.

R
q -
L
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Q
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a

4 Conventional: corn-soy
B Organic: corn-soy-oat

4 Organic: Corn-soy-oat/alfalfa-alfalfa

0 0.1
PCo 1 (10.2%)




Neely-Kinyon Economics -
Conventional vs. Organic

Conven.honal 2014-2018 Organic 2014-2018
Rotation Rotation
Total Revenue $476.47 $438.16 = Total Revenue  $814.43 $923.76

Total Costs $534.73 $489.68 Total Costs $429 .45 $482.48

Return to
Management

Return fo
Management

-$58.26 -$51.52 $384.98 $441.28




Droughts May 3, 2022 Drought Map
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Area third-graders learn about soils at the LTAR




IOWA SITATE UNIVERSITY

Extension and Outreach

Organic Agriculture

Home Research & Education

Production Resources Regulations

Links

Upcoming Events

April-May, 2022

lowa Learning Farm
Conservation Webinars
Wednesdays, 12pm

April 7 and 21, 2022
Advanced Grain Marketing for
Women

Contact Information

Dr. Kathleen Delate
Professor/Extension Organic
Ag Specialist

Phone: 515-294-7069
E-mail: kdelate@iastate.edu

Welcome to the lowa State University
Organic Agriculture Program

Our mission is to educate producers, consumers and policy makers in the research and extension
activities in Organic Agriculture both on-farm and in the Universities. Organic Agriculture involves
a production management system based on the ecological principles of nutrient cycling, biotic
regulation of pests and biodiversity. Synthetic fertilizers and pesticides are replaced by sunlight-
based inputs, such as plant and animal residues. Premium prices for certified organic products
drive the immediate economic benefits of Organic Agriculture. Long-term benefits to human and
environmental health are also derived through these practices. We encourage you to explore this
website and send us your comments or questions.

ISU operates an Organic Agriculture Program to provide research information and extension
presentations for lowa citizens through Field Days, workshops and an Annual lowa Organic
Conference every November in lowa City. A 16-week course on "Organic Agriculture” is offered
every other year: next class - January 2023.

The organic industry was listed at $62 billion in 2020, with
5.5 million acres under organic production in the U.S.

21st Annual lowa
Organic Conference

k\) (UX78\" I

I . A

A he DA
November 28-23,

I0WA ORGANIC CONFERENCE

November 28-29, 2021
Agenda

Save the date for the 2022
conference: November 20-21,
in lowa City!

Past conferences

Featured
Value of wheat and rye as

forages for grazing

Integrating Organic Crops and
Livestock

Organic No-Till Video

Long-Term Agroecological
Research

Organic Research Shows
Higher Water Quality under
Organic Conditions

Julia Roberts Support for
Organic Practices to Save Soils

Highlighted
Publications

Adapting Enterprise Budgets
for Organic Crops

Crop Rotations, Composting,
and Cover Crops for Organic
Vegetable Production

Food Safety Considerations in
Integrated Organic Crop-
Livestock Systems

Organic Vegetable Growing

Thank you for the invitation -
look forward to working
together to support LTEs
worldwide!

kdelate@iastate.edu
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