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Greenhouse Gases Must Begin to Fall by 2025,
Says U.N. Climate Report

Emissions rates are still growing every year, though that growth has slowed. The world needs to reach negative growth soon to
prevent a potential 3.2°C rise by the end of the century.

jenessabuncombe A0 Global emissions must peak in just
three years to stay below 1.5°C

A major report from the Intergovernmental Panel on Climate Change warns that
the window for avoiding more than 1.5°C of global warming has almost closed,
with immediate and drastic cuts the only way to stay below the target
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An aerial view of a coal power plant
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Hunger

10

Overview What is hunger? Who are the hungry?  What causes hunger? What is malnutrition?

FAQ{ Thereisenough food in the world today for everyone to have the nourishment

necessary for a healthy and productive life.

bl
HUNGE —
1 - Is there a food shortage In thefworld? The Hun
ge - L » Hunger Stats

: . ) = Nutrition
There is enough food in the world today for everyone to have the nourishment
necessary for a healthy and productive life. b Hunger FAQ
2 - What is hunger? » Hunger Glossary

The sensation of hunger, a lack of food in your stomach, is universal. But there are different manifestations of
hunger which are each measured in different ways: c A R
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= Under-nourishment is used to describe the status of people whose food intake does not include enough
calories (energy) to meet minimum physiological needs for an active life. At present, there are 842 million
undernourished people worldwide, most of them in developing countries.
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Global soil degsradation
Gender x climate change vulnerability hospots (CGIAR)

Climate hazards

Hotspot
Vulnerability Exposure
Due to gender Women in
inequality agriculture




|s agroecology climate smart?



agroecology

the application of ecological
principles to the design and
mana food sustainable

10 elementS that dEfIne agrOECO|Ogy (FAO Agroecology Knowledge Hub)
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Is agroecology climate smart?
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Yield-increasing potential of agroecological

5 lﬂi}fé yaSEJj]ﬁQ)SOf Err@du@h%ﬁ;o mes from African case studies (Pretty et al. 2011)

Thematic focus Area improved (ha) Mean yield increase (ratio)
|
Crop variety and system improvements 391,060 2.18 i
Agroforestry and soil conservation 3,385,000 1.96
Conservation agriculture 26,057 2.20
Integrated pest management 3,327,000 2.24
! Horticulture and very small-scale agriculture 510 nd
Livestock and fodder crops 303,025 nd
. Novel regional and national partnerships and policies 5,319,840 2.05
Aquaculture 523 nd
Total 12,753,000 2.13
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Restoring soils through agroecology (Kenya)

Contents lists available at SciVerse ScienceDirect F 7 |
. Local@ndmational
FIEId ‘ / extensionBagencies \
journal homepage portjliserompanies Seed@ompanies
Community
Learningp!
Agroecology-based aggradation-con: Centres
. . . : ; Nationalfnstitut
innovations to combat soil degradati  Policyfinakers “researchers
P. Tittonell->-¢d.¢* 'E Scopel®i, N. Andrieu®$, \ Researchersdroma
G.E.van Halsema', R. Lahmar?, S. Lugandu?-¢-4 UniversitiesBndAARC

R. Chikowo', K. Naudin®J, B. Triomphe?, S. MKuitiwa -

a Centre de Coopération Internationale en Recherche Agronomique pour le Développement (CIRAD), Avenue Agropolis, 34398 Montpellier cedex 5, France
b Africa Conservation Tillage Network, Kenya

¢ Africa Conservation Tillage Network, Tanzania

d Africa Conservation Tillage Network, Zimbabwe

¢ Africa Conservation Tillage Network, Burkina Faso
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Can conservation agriculture reduce climate risks?
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Complexity/organisation in agroecosystems
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Biological N2 fixation

Anthropogenic and natural N inflows per continent

B Fertiliser use

@ N fixation (agriculture)
40 A @ N fixation (natural)

35 - O Dry deposition

B Wet deposition

Million tonnes of N per yeal
N
()]

o | |1 - || j

Africa Asia Europe Latin America  North America Oceania

N-P applied (kg ha'l) -

Fig. 3. Effect of intercropping, rotation, and N and P fertilisation on maize-grain ize after
yield in Ruaca in the third (2010/2011) season. eonpea

h A ; o et al., 2012




Co-Innovation
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Agroecological intensification (Argentina)
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Innovation Platform on Agroecology,
Regenerative and Nature-driven Agriculture
in the North of The Netherlands

| innovation platform agroecology

------

+40 boeren binnen gc-."'--..__q
Zuidwest Drenthe el




Agroecology at scale
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Desenvolvimento Agrario
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Brasil
agroecologico

e Etducacao Cidada e Mobilizagao Social
e Doacoes
e As Parcerias com Empresas e Entidades
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Policies

Incentives

P Regulations
o)
'OO, Institutions
o ——
&b’? Scientific knowledge

Social actors
Farmers
Consumers
Academia

Policy makers
Knowledge brokers
Input suppliers
Manufacturers
Retailers

Cooperation
Peer motivation
Mouth-to-mouth
Grass root activism

Practical & local knowledge



Institutional innovation

»

Transition or transformation?
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Technical innovation



Donor investment in agroecology

Overview of the degree to which agroecology has been integrated in AgR4D projects in three case studies

BILL AND
MELINDA

GATES
FOUNDATION

M Level O: Industrial agriculture only M Level 3 present: Redesigned agroecosystem
M Level 1: Improved efficiency of industrial practices M Levels 4-5 only: Socioeconomic environment
I Level 2: Substitution of industrial inputs [ Symptoms or neutral projects

MONEY FLOWS:

Biovision Foundation for Ecological Development & IPES-Food. 2020. Money Flows: What is holding
back investment in agroecological research for Africa? Biovision Foundation for Ecological

B e oo Development & International Panel of Experts on Sustainable Food Systems




Thanks!

Pablo Tittonell

A Systems
Approach

to Agroecology

@ Springer

STOP

Climate-Stupid
Agriculture

The Slow Blog
www.pablotittonell.org
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Pablo Tittonell

@PabloTittonell 7

Pabla Tittcael 1 Scietist by Argentin's National Coun_ >

ietkedtin.com/in/pabio-litones-25934a1 and 4 more links:

HOME VIDEOS SHORTS uve PLAYLISTS COMMUNITY CHANNELS

Malawi - La comunidad nos lleva a ver su proyecto de restaura..
Malav/i - kagormunida

alkqunos de sus campos, que suelen estar alejados de la aldea o
Ia vivienda, Cantar mientras se va sl Campo o mientras se
trabaa es habitual, en especial entre las mujeres. Esta vez no
fue diferente. Cuando fuimos con el grupo de participantes del
‘curso 8 visitar sus campos, fulmos cantando todo el camino.

READ MORE
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[ Current farmers' yields (with or without fertilisers)

Ani
4 Control yields (no fertiliser) under researchers management
B Yields with NPK fertiliser under researcher management
5 -
N = 60 households
4 A T _
£ 3 I
L] 2 1 T

Close fields Mid-distance fields Remote fields

Average maize grain yields (t/ha)

\\

Distance from the homesteads
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Variability in

‘erential responses to

Crop response .
PYesp ventions

| to fertilizers (Tittonell, 2003;
Ebanyat, 2010 Vanlauwe et al.,2006) 3 to target technologies
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The crop microbiome

Resistance against pathogens

Plant strategies

* Improved access to soil
nutrient pools

* Reduced disease

incidence
* Increased stress
tolerance
+ * Improved rhizosphere

E. coli abundance cfu.g? soil
O L N W & 00 O N 00 O

colonization
0 20 40 60 80 100 _

Time (days)

Microbial strategies

Salles et al, in prep

[ ]
potato biome ¢
The ERA-Net Cofund SusCrop is funded by European Union’s Horizon 2020 research and innovation programme under grant agreement No 771134 Ta g;cgarop

ERA-NET
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24% (14, 6508)

Pest and disease control
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Water quality
(11, 1453)

Water regulation
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Soil quality

(32, 13107)

Greenhouse gas emissions
(7,1299)

Production
14% (40, 23049)

| Product quality
(4,1824)

Yield stability
(1, 386)

Profitability
3,97

Input use efficiency
(5,2029)

Associated biodiversity |

Provisioning ecosystem services
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Effect size of crop diversification (InRR)

Beillouin et al 2021Global Change Biology




Is regenerative agriculture the
same as agroecology?



Regenerative practices

Figure 1:  Crop yield increase observed in several regenerative agriculture
initiatives across sub-Saharan Africa

Soil conservation'

15-40% °

2
Farmer managed ° o Agroforestry

Natural Regeneration® Oﬁ 20'40%
160%

Agroforestry®

100%

O

Woody perennials7

o,
| ZSA’ n - Climate Smart Agriculture4
Water conservation® 100%

40-170% °

Regenerative Agriculture ] ]
Conservation cropping

5
@® Single peer-reviewed study systems

o (/)
@® Meta-analysis peer-reviewed study 15'35 %

Values in the figure are rounded values. 1. Ibrahim et al. (2015), 2. Fahmi et al. (2018),
3. Shem Kuyah et al. (2019), 4. Amadu et al. (2020), 3. Shem Kuyah et al. (2019)5.

,,,,,,,,,,,,, Thierfelder et al. (2015)., 6. Reij et al. (2010), 7. Félix et al. (2018), 8. Birch et al.
(2016) Reij et al. (2010). Thierfelder et al. (2015).
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Exp erimental data Crop nutritional density (g/100 g)

Corn Yield Bw/Acre

Crop yields and gross margins (us$) s
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Evidence supporting regenerative agriculture?
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SSEIRENEISEIRE® After 40 years comparisons, regenerative organic systems:

Conventional Organic Legumé

PRODUCE

ARE COMPETITIVE WITH 0% EARN 3-6X
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gume Organic Manure
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Evidence supporting regenerative agriculture?

On-farm data (Maize in USA)

Impact on pest incidence

Economic margins: costs and revenue RO [ | e
2500 | o
;ﬂ; 180
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DOI: 10.7717/peerj.4428/table-1

LaCanne and Lundgren (2018)

Table 1:

Trait matrix used to assign farms to regenerative or conventional corn
production systems.

The composite rank scores are based on the number of regenerative practices
used on a particular farm. Farms whose rank scores are in the top 50% of farms
are considered regenerative (shaded rows); those with rank scores in the lower half
are conventional (white rows). To aid interpretation, additional traits of each system
could be included in enhanced trait matrices. Organic operations are indicated by
an asterisk in the “Reference town” column.



Soil health and nutrient density:
preliminary comparison of regenerative
and conventional farming
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Crop nutrient concentration ratios (R:C)

Nutrient

All crops Cabbage Peas

Soy

Vitamin K

T [ A

Wheat mineral density comparisons.

Element “nean (ppm) +Sd mean (ppm) +Sd
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Na
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Fe

" Ni

20

0.90
13.12
1439
7219
32.50
50.96
40.78
0.20
2.56
18.99
0.220
0.220

0.03
0.69
54
197
2.26
3.84
1.19
0.01
0.16
0.59
0.060
0.000

0.64

13.20
1112
5750
21.92
37.66
34.10
0.30

2.17

12.21
0.053
0.023

0.10
3.13
181
1002
3.91
9.57
592
0.06
0.40
3.10
0.010
0.010

141
0.99
1.29
1.26
1.48
1.35
1.20
0.67
1.18
1.56
4.15
0.87

0.017
0.064
0.040
0.067
0.051
0.089
0.128
0.055
0.202
0.021
0.011
0.373

Montgomery DR, Biklé A, Archuleta R, Brown P, Jordan J. Soil health and nutrient density: preliminary comparison of regenerative and
conventional farming. Peerd. 2022 Jan 27;10:¢12848. doi: 10.7717/peerj.12848. PMID: 35127297; PMCID: PMC8801175.



Agroecology

Philosophy RA

Development RA

Corporate RA

Science, practice,
movement: social
and ecological
principles, landscape
approaches,
bottom-up, different

RA as adopted by
individuals or
networks, based on
philosophical
principles, close to
permaculture or

RA as promoted by
development
organisations, social
and ecological
principles, landscape
approaches, often

analysis of the scientific literature

RA as proclaimed by
enterprises, based
on practical
agronomic principles
and corporate
sustainability

sources of biodynamic top-down, close to approaches, close to
knowledge approaches organic and low conservation
input farming agriculture
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Recycling Top-10 sources after a Google search on
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Regenerative agriculture’ in The
Resilience Netherlands:
Synergy

https://regenerationinternational.org
https://www.metabolic.nl

Human and social
values

https://www.nrdc.org

Co-creation and
sharing of
knowledge

https://ellenmacarthurfoundation.org
https://www.renature.co

Food culture and
traditions

https://www.unilever.com
https://www.earthday.org

Circular and
solidarity economy

https://www.nestle.com
https://www.cbf.org
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Responsible
governance

10 https://www.cargill.com
Revisited on 16 May 2022
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Tittonell, 2023. A Systems Approach to Agroecology, Springer-Nature, 393p.




Agroecology networks and COVID19 in Latin America

Resilience of food systems

What happens to the food system outcomes, i.e. food security & employment, under shocks and stressors?
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Agroecological movements

Enabling
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Transdisciplinary
science
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Tittonell, 2023. A systems approach to agroecology
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