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My main points

> A%;riculture consumes too much! most fresh water, much of the fertile
soil, isthe occupation of most people and generates a huge amount of GHG and

toxicity: Wecan't ‘'smply’ focus on food production any longer

> Need to ‘re-imagine’ agriculture. it is possible — using agroecological
principles and new technologies — to develop an agriculture that satisfies multiple
objectives well

> Farmers must be equal partners. Allthose involved in the value chains
must be actively included in this process of transformation and reinvention

> Science must contribute evidence to be transformative. i is

the role and duty of academics to explore how a new agriculture can be delivered,
soon. Perpetuating the status-quo is not an option
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Global Food and Nutrition Crises - figures and

trends

Number of people in food crises

‘ Longer term

perspective
(2030-2050 and
‘ Short-medium- b;a;:o;cll) .
i «If global trends
term per.spectlve (Demography,
*Negative impact of Climate change,
COVID-19 on food Natural Resource
crises (+35-40%) Degradation, Loss of
eIncreasing conflicts, Biodiversity) are not
® Present IDPs, refugees reversed food and
.|ncreasing trends and nutrition Insecurlty
Dire food security situation impacts of shocks canonly
* 135 M people in IPC 3+ (climatic, economic) progressively

deteriorate in the
future — Major food
crises ahead

*183M people in IPC 2, on the
verge of food crises

Source: EC presentation. Crabbe



Looking ahead: worsening trends
Food systems dt ,ris-;l;;-:

Number of
undernourished
people should exceed

840 million by 2030.

(State of Food Security and
Nutrition in the World —SOFI —
2020)

a third more people in food crisis

(Update Sep.2020 in 11 hotspots)
et

SEVERAL TRENDS ARE PUSHING AG-TECH FORWARD

} CONFLATING TRENDS

66% OF PEOPLE 50% INCREASE

dd \5eroRoLA WILL LIVE IN CITIES BY 2050 N FOOD DEHAND BY 2050
£ AL AND ECONOMIC IMPAC COMPARED TO 54% IN 2014
OF CLIMATE CHANGE l - $ 2
Reocanon of - 1 r
The cost of agapting whdstomns 5 ? o o Wl
) 7 d 3 d ; .l
g g & ;

AGRICULTURE ALSO NEEDS TO PRODUCE

o g ' 509 JMOREFOODTONUTRITIOUSLY
ree09 BILLION BY 2050

Soil degradation
Bl Very high severiry

Bl High severity ppcorrrgy
- e » o 2030 £y
Moderate severity e
[_U\‘J’ &E!Vt',’l'li}" Tmﬁl;?m Y COUNTRIES SINCE 1950

3BILLION 32:8%DROP

Stﬂble |;!r1d, ice cap \Q.} "‘;"“"m";‘":'m"‘;;': . @ 7 Billion s MORE MOUTHS TO FEEDBY 2050  DEVELOPING COUNTRIES
- Some areas higher 1emperaures i B Bii!ion

or non-used wasteland

Source: EC Dresentation, Crabbe




Established science can re-inforce lock-ins!

nature iew all Nature Research journals Search (] Login ®

Explore our content v Journal information v Subscribe

natura » editorialz » article

EDITORIAL - 12 OCTOBER 2020

Ending hunger: science must stop
neglecting smallholder farmers

Policymakers urgently need ideas on ways to end hunger. But a global review of
the literature finds that most researchers have had the wrong priorities.
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JUNK
AGROECOLOGY:

Laborde, D., Murphy, S., Parent, M., Porciello, J. & Smaller C. (2020). Ceres2030: Sustainable Solutions to End Hunger- Summary Report. Cornell University, IFPRI and lISD. \

Plugging the gap
between rhetoric
callingfor
transformation and
actionto enbaleit






Average number of trees/ person (2015)
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Sources of heavy metals in soll-
crop systems

> Irrigation with waste-water or polluted water
> Pesticides or herbicides

> Synthetic fertilizers

> Sewage or sludge-based amendments

> Untreated livestock manure

(Hamiani et al., 2015;Bolan et al., 2017Kim et al.,2017a, 2017b; Kohzadi et
al., 2018; Li et al.,2017a,2017Db; Chary et al.,2008; Cai et al.,2009; Luo et
al.,2009; Mansour et al.,2009; Gall et al.,2015; Lv et al.,2015; Elgallal et
al.,2016;Woldetsadik etal.,2017;El-Kady and Abdel-Wahhab,2018)

Source: Zakir Hussain/Viiav Kumar



Arsenic menace In India

> Seven states namely- West Bengal, Jharkhand,
Bihar, Uttar Pradesh in the flood plain of the
Ganga River; Assam and Manipur in the flood
plain of the Brahamaputra and Imphal rivers
and Rajnandgaon village in Chhattisgarh state
have so far been reported affected by Arsenic
contamination in groundwater above the
permissible limit of 10 ug/ L. (Ghosh e al.2018)

> (http://cgwb.gov.in/documents/ papers/incidpa
pers/Paper%208%20-%20Ghosh.pdf

Source: Zakir Hussain/Viiav Kumar


http://cgwb.gov.in/documents/papers/incidpapers/Paper%208%20-%20Ghosh.pdf

Majority of the Rivers in India are highly
polluted (CWC Stud Y)

Number of rivers polluted with
unacceptable levels of heavy metals

Contaminant Permissible limit | No of rivers
Lead 10 pg/L 69
Nickel 20 pg/L 25
Iron 300 pg/L 137
Copper 50 pg/L 10
Chromium 50 pg,’l_ 21
Cadmium 3 ug/L 25

The Central Water Commission (CWC) collected a total
of 442 surface water samples from 62 rivers in India of
which 287 were polluted by heavy metals.

The most common heavy metal found was iron, and
above safe limits in 156 samples. Lead, nickel,
chromium, cadmium and copper were the other metals.
The Paddy and other vegetables grown in the catchment
areas are highly polluted (Kiran Pandel et al. (2018)
Ganga, the national river, was found to be polluted with
five heavy metals—chromium, copper, nickel, lead and
iron—six rivers—Arkavathi, Orsang, Rapti, Sabarmati,
Saryu and Vaitarna—had unacceptably high
concentration of four pollutants.

Source: Zakir Hussain/Viiav Kumar
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Agroecology and its promise
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Some insights from FAO Agroecology Conference 2014

» Addressing global challenges in achieving
food and nutrition security through
Agroecology by re-introducing
biological complexity

» Agroecological systems are complex and
knowledge intensive

» Caring for the environment should be a
means to achieve other goals (not an
afterthought). There are win-win
opportunities to close yield gaps and
environmental gaps.
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Fundamentals of Agroecology

Dynamic concept,
from field and farm to whole food system:

« Science: transdisciplinary
— Focused on real world problems; solution orientated
— Involves stakeholders
— Reflexive method development

 Set of practices:

— harness ecological processes (biodiversity) rather than forcing
agricultural and food systems with external inputs

— generic principles, applied locally - no prescribed 5@ diversity

» Social movements: political, assert collective rights, advocate
diversity in agriculture and food systems, transformation at

scale

https://www.bondproject.eu/
agroecology-2019-




Principles and transition levels
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Lever ©

Build a new global food
systern based on
participation, localness,
fairness and justice

Lever @

Reconnect consumers
and producers through
the development of
alternative food networks

Lever ©

Redesign
agroecosystems

Lever ©

Subsfitute convenfional
inputs and practices
with agroecological
alternatives

Lever @

Increase efficiency of
input use and reduce
use of cosfy, scarce or
environmenitally
damaging inputs
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REVIEW ARTICLE

Agroecological principles and elements and their implications
for transitioning to sustainable food systems. A review

Al der Wezel ' (3 - Barbara Gemmill Herren? - Rachel Bezner Kerr” - Edmundo Barrios® -
André Luiz Rodrigues Gongalves® « Fergus Sinclair ™

PARTICIPATION
LAND AND
NATURAL
RESOURCE
GOVERNANCE

FAIRNESS

Accepted: 8 October 2020

Agronomy

for Sustainable Development

SOCIAL
VALUES
AND DIETS

CO-CREATION CONNECTIVITY

OF
KNOWLEDGE

ECONOMIC
DIVERSIFICATION

RECYCLING

ANIMAL FAO Elements — entry points

HEALTH

BIODIVERSITY

HLPE Principles — characterisation
and analysis

INPUT
REDUCTION

Wezel A, Gemmill Herren B, Bezner Kerr R, Barrios E, Gongalves ALR and Sinclair F (2020). Agroecological principles and elements and their
implications for transitioning to sustainahble food svstems. A review. Agronomv for Sustainable Development 40: 40 13 Source: Feraus Sinclair



COHMII’TEE ON
WORLD FOOD

‘:ECIJR[I‘I'

Innovation for Transformation

Involves challenging the status quo (rules, institutions, practices).
How change happens (the process of innovation) is as important as the specific changes (innovations) that result:

« New technology, markets and institutions: emphasis now on demaocratizing and responsible innovation hence co-
creation of knowledge.

« Innovation in agriculture is inherently localized.

» Approaches = widely practiced sets of principles and methods thatfoster the transition towards SFS for FSN,
within an overarching philosophy and strategic vision for the future.

«  Principles = statements which form a basis for a system of belief or reasoning
which guide decisions and behaviour.

— Either normative or causative

— Need to be fully explicit




Key Actions Required to Enable Adoption of Agroecological Practices at Scale to Build Resilience of
- Farming and Food Systems

CREATE A LEVEL ENABLE
PLAYING FIELD INTEGRATION

EMBRACE

Address market mzﬁg?;?md Improve the COMPEXITY Horizontally Vertically
failures poli cigsu evidence base across sectors across scales

GJ

Address options Connect social

by context movements
interactions and science

Foster co-learning
and horizontal
knowledge exchange



SECURITY

What was learnt from analyzing diverging perspective

COMMITTEE ON
WORLD FOOD

Divergence more around how technology is accessed, used and control
rather than the fundamental nature of technologies themselves

Moralization of food
increases motivation of policy makers to act
but makes it more difficult for this to be done on the basis of evidence

There is need for clarity on asserting normative starting points for transitioning to SFS for
FSN and then causative mechanisms to achieve transitions in different contexts

Understanding the basis and nature of controversies
helps get beyond divisions

Agroecology s not anti-technology, anti-science, or anti-private sector but a modern

response to today’s challenges — being considered by national governments
NITI-Aayog (2020). Agroecology and Natural Farming Could Accelerate Inclusive Economic Growth in India. https://pib.cov.in/PressReleasePage.aspx:



We need new metrics, nhew ways of ‘seeing’ and ‘imaginH‘

VALUE CHAIN DEVELOPMENT (PRIVATE SECTOR GOVERNANCE)
VALUE CHAIN UPGRADING, CERTIFICATION, IMPACT INVESTMENT

CURRENT AND ‘
FUTURE CLIMATE SOCIAL-ECOLOGICAL SYSTEMS AT NESTED SCALES

VARIABILITY AND o
UNDERLYING Agroecological Landscape scale
ractices (some ; e
CLIMATE CHANGE P targetithg G Eaiits seals integration Food system
particular climate integration (provision of g Scale integration
[ hazards) with (total factor Mmultipie {HEIEn prGeuclicn
ecosystem through to

performance productivity and i ;
measures related resilience of services — land consumption —
equivalent ratio ecological FOOD AND

to purpose livelihoods)

evaluated across multifunct_iunaiity footprint) NUTRITION
contexts metric) SECURITY AND
WELLBEING

CIVIL SOCIETY

LEGISLATION, TAXES, INCENTIVES, REGULATION )

POLICIES AND INSTITUTIONS (PUBLIC SECTOR GOVERNANCE)

#With performance measures ®Total factor productivity and ¢ Provision of multiple ecosystem dFrom production through
related to their purpose, resilience of livelihoods services — land equivalent ratio to consumption -
IN evaluated across contexts multifunctionality ecological footprint

\ Sourc
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Towards evidence-based adoption
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We understand how to get the best from trees and -

ilture

ecosystem services in agricultural landscapes, for e

climate and " 7
airqualty  E— S
regulation

Preserving
habitats and
biodiversity

Carben Water flow

sequestration regulation
. Water quality
requlation
Crop
Pest e

suppression

production

Regional v | )
chmate and b hPr:isorvmgd
air quality _ B abitats an

¥ regulation biodiversity

Carbon Water flow
sequesiration . requiation
Water quality g
requlation
Crop

production e
production

Preserving
habitats and
biodiversity

Water flow

sequestration Water quality ragulation

regulation




[> From Guidebook ‘Restoration through Agroforestry:
Reconciling Conservation and Production in Practice’

and its complementary tool PLANTSAFS ..buﬂdmg reSIIIence over tlme

A - T CHET L BIORVERTLA LR RECTALIALD OF AFF



T Impacts of trees on crop
Role of D= g temperatures, yield,
flowering, pest and disease
ag I’Of(? restry incidence to adapt to a
trees In changing climate
climate Opportunities to store more
: carbon in soils, vegetation
adaptation and grow sustainable

and mitigation fuelwood on farms
For key staple and

commodity crops:
O rice, wheat, teff
O coffee, cocoa

Agroforestry in rice-production
landscapes in Southeast Asia
a practical manual strategy

Diversification as a resilience

e e _.
o e, L . RN et

RA
? Forests, Trees and Landscapes

World . . . . . -
OR  Agroforestry Fergus Sinclair: f.sinclair@cgiar.org cole | Aotmesy NS Forum
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The Global Relevance of Soll

95%

of our food is directly or indirectly
produced on our soils
Sustainable soil management could [ﬂ'
produce up to 58% more food 'l

It is estimated that 40% of the Earth’s soll is degraded
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In order to manage
land effectively we
need to be able to
guantify both the
degree of land
degradation, its spatial
extent AND its

tamnnral dhinamirc

Degradativon Surveillance
Framework (LDSF).

- .
— 23
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In order to manage
land effectively we
need to be able to
guantify both the
degree of land
degradation, its spatial
extent AND its
temporal dynamics.

This example shows a map of
erosion hotspots.

| B &
on a network of rangeland health Tl
monitoring sites, using the Land . SR
Degradation Surveillance

Framework (LDSF).

These maps are developed based =




Field measurements

and observations

s v
COPCRYTR

<. LDSF site (100 km2)

LDSF cluster (1 km2) -

Measure

Namunyak Topsoil

Soil reference and
spectral analyses

Land use and land cover

Kalama Top

Map/
diagnose
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Tracking soil health over BthElidAay 2002
key for informing and prioritizing
investments.

» In order to do this, the maps
produced must be accurate to
detect these changes.

» This map of Sri Lanka shows
hotspot areas in the north and east
that have lost SOC between 2002
and 2012 (500 m resolution)

- dark brown is high carbon,
- yellow is low carbon

Golombo| X -' : b £ Legend

Population points ™
SOC (g/kg)
[ <=5
110
[ 20
140
\m sl S - >=80
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All terrestrial ecosystems with coupled food systems

Change of Theorny

- Food sEtem actluitiea Outcomes -

. .
ol L ir II
Baersl Science & techacbagy \ - I|II
-?;I:!l;:r-z':-::::.:h:l.. l II |I

Food systems + coupled landscapes: a new
perspective

[
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SO =S OO NG U COTEs

text

Enveiraneme=ntal ch siics Landscape awtcoames
driver=

Landscape coupled with food systeme

{Adjust) Theory of Change
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Emerging ICAR-ICRAF research agenda
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> Comparative analysis of productivity,
profitability and nutritional values

> Assessment of contributionsto and
Impacts on ecosystem services

> Contributions of microbes (soil microbiota)
> Modeling

DIAN AGRICULTURE TOWARD ———
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Government of India

ICAR-ICRAF contd.

> Capacity building on research and
application tools and technologies

> Data and evidence generation and
management

> All-India scope, but with immediate
collaboration in Andhra Pradesh (avail
es)

DIAN AGRICULTURE TOWARD B —1—a—




Thanks and over to Mr
Vijay Kumar!

(Questions after his presentation)

Contact: Dr Ravi Prabhu/Dr J Rizvi/ Dr SK Dhyani
@website: www.worldagroforestry.org
Email id: r.prabhu@cgiar.org
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