Commit. Ad. Impact.

Organic vs. Climate Change

Organic’s Role in
Combating Climate Change
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Commit. Act. Impact.

Our iIndustry can and must
respond to climate change.



Make a commitment
to climate in one or more areqgs!
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Integrate carbon farming  Increase energy Reduce food- Remove commodity- Responsible
into the agricultural efficiency waste in the driven deforestation engagement in
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Reduce the Commit to 100% Reduce short-lived Reduce climate
climate impactof  renewable power climate pollutant impacts of
packaging emissions transportation

www.climatecollaborative.com/take_action



T 44% since August!

Our

Impacts
1 43% COMMITTED 4 9 O
<ince COMPANIES COMMITMENTS
AUQUSH 8 Companies committed

to all 9 Areas

1,500 6,350

LIVESTREAM Views of the
AUDIENCE Climate Day Video




Made possible by these generous donors!
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Commit. Act. Impact.

a project of

ONE STEP CLOSER

Sustainable Food
Trade Associatior
) ojanic leaders for sustainabrity
Organic Sustainatia Communty



Our

Speakers Moderator: Lisa Spicka

Associate Director
SFTA

Dr. Tracy Misiewicz

Associate Director of Science Programs
The Organic Center
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1. Why consider
agriculture?

2. Organic farming

and climate change
mitigation

3. New research
preview
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ICE-FREE LAND

\

HUMAN-MODIFIED LAND

Undeveloped: 46.5% Agriculture: 38.6% Other: 14. 9%

23.4 million square miles 19.4 million square miles 7.5 million square mlle\s

O Erosion

Pastureland

Rural housing

and businesses

Forests, high mountains,
tundra, deserts

Urban areas

Cropland O

Total surface area of Earth, including water:
196.9 million square miles

Planted forests

Mmes quarries,
roads, railways,
reservoirs

FEEDING THE WORLD

40% of Earths 1ce-free
surface 1s used for
agricultural
production

330 million acres 1n
the U.S.




Legend Anthromes (v2), Ellis et al. 2010

- Range and Cropland
Seminatural and Wild







Two sides of the
same coin

* Increase or reduce
greenhouse gas
emissions

 Release or sequester
carbon in the soll







Carbon Loss in the Top Two Meters of Soill .
P Soil Carbon

Global loss of soil carbon

« Article published in
PNAS shows carbon
debt

133 billion metric
tonnes of carbon lost
worldwide in the top 2
meters of soll

C Gain— C Loss

-25 0 25 50 75

Rate of loss increasing
dramatically over the
last 200 years

©2017 by National Academy of Sciences l I J‘ &s — Sanderman et al 2017
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Organic Agriculture

Climate friendly practices

* Fallowing
* Crop rotation

* Manure and legume

4_ ¥ ' )\V §\‘ fertilizer

‘

* Prohibition of most
synthetic pesticides
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()rgamc
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Soil Organic Carbon

Organic vs Conventional Soil Carbon
16
14 - a)a d * Organic systems
— b had on average 14%
B3 19 | | more total soil
“ organic carbon
w, 15
O
= 6 -
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p o .
o L= —1 b
MLO L O CV Marriott and Wander 2006




Soil depth,
midpoint of sampling depth {m)

0.1 A

0.2

0.3 A

0.4 A

064 3

0.7 A

0.8 -

Soil Organic Carbon
Organic Till vs Conventional No-Till

5 T:;al soiIC{kTSCm'a) . N o S{}il C in 1 M SOi]_ proﬁle

05 { i

70

Conventional no-
and low-till

o * Organic tillage systems
b have greater amounts of
SOC than conventional
no-till
NT Org3

Cavigelli et al. 2013



Contributions to the Environmental Impact Environmental
of a Loaf of Bread Impact

m Slicing/packing/dispatch Loaf Of Bread

w De-pan/cooling

= Baking

= Moulding/final proof e Ammonium nitrate

m Mixing/dividing/first proof fertilizer is reSponSible
m Ingredients Handling for 43% of the total
o environmental impact

u Cleaning/milling

m Testing and intake

® Drying/storage/transport
m Harvesting

= Protection (pesticides)

m Growth

B Establishment system

1

Global warming potential Goucher et al. 2017




MJ/kg

Modeled Cumulative Energy
Organic vs Conventional

A) Cumulative Energy Demand

ll_.ll_l_l

Canola Organic Corn Organic Soy Organic Wheat Organic
Canola Corn Soy Wheat

Energy Use

« On average organic
crop production
would consume 60%
less energy

Pelletier et al. 2008



CO2 equiv. (g/kg)

Global Warming Potential
Organic vs Conventional

B) Global Warming Potential
250 ¢

.I-I.I¥

Canola Organic Corn Organic Soy Organic Wheat Organic
Canola Corn Soy Wheat

Global Warming
Potential

On average organic
crop production would
generate

« 25% fewer global
warming emissions

« 80% fewer ozone
depleting emissions

Pelletier et al. 2008






National Comparison of the Total and
Sequestered Organic Matter Contents of
Conventional and Organic Farm Soils

Elham A. Ghabbour, Geoffrey Davies, Tracy Misiewicz, Reem A. Alami, Erin
M Askounis, Nicholas P. Cuozzo, Alexia J. Filice, Jennifer M. Haskell, Andy
K. Moy, Alexandra C. Roach and Jessica Shade

Advances in Agronomy
Volume 146
Release date: October 1, 2017

New Research

* Northeastern University
National Soil Project

 Drs. Geoff Davies and
Elham Ghabbour

* Comparison of long-
term carbon storage in
conventional and
organically managed
solls



Cartion Soil Organic Carbon
photosynthesizes

into plants Why is it so important?
from the air. y P

* Reduces erosion

* Protects against
compaction

* Improves aeration, water
Gaibon filtration and water
respires

into the air holding capacity
from soil.

 Reserve for essential

/ nutrients
O%gnic ’( o e Supports soil organisms
center Plants break / b PP T g
down into y providing a food

organic carbon. source




Soil Organic Carbon

What are its components?

* Two main pools of soil
organic carbon

 Labile carbon pool
(high turnover)

 Stable carbon pool also
known as humic

substances (low
turnover)

* Humic acid
e Fulvic acid
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Humic Acid Fulvic Acid RG SUltS

* On average, soils from

organic farms had higher
levels of:
- o 13% higher soil
organic matter

Soil Organic Matter - Humification

o 1 % times higher
—— fulvic acid levels
| o 44% more humic acid
o 26% more
humification (1.e. long
term carbon storage)













he Tracy Misiewicz
Associate Director of Science Programs
WWWw.organic-center.org
tmisiewicz(@organic-center.org
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