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My main points
▷ Agriculture consumes too much! most fresh water, much of the fertile 

soil, is the occupation of most people and generates a huge amount of GHG and 
toxicity: We can’t ‘simply’ 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. All those involved in the value chains 
must be actively included in this process of transformation and reinvention

▷ Science must contribute evidence to be transformative. It 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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1.
Our challenges (briefly) 

Contents here……
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Global Food and Nutrition Crises - figures and 
trends

Present
•Dire food security situation
• 135 M people in IPC 3+
•183M people in IPC 2, on the 
verge of food crises

Short-medium-
term perspective 
•Negative impact of 
COVID-19 on food 
crises (+35-40%)

•Increasing conflicts, 
IDPs, refugees

•Increasing trends and 
impacts of shocks 
(climatic, economic) 

Longer term 
perspective 
(2030-2050 and 
beyond)
•If global trends 
(Demography, 
Climate change, 
Natural Resource 
Degradation, Loss of 
Biodiversity) are not 
reversed food and 
nutrition insecurity 
can only 
progressively 
deteriorate in the 
future – Major food 
crises ahead

Number of people in food crises

Source: EC presentation, Crabbe



Looking ahead: worsening trends
Food  syste m s a t risk…  
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a third more people in food crisis 
(Update Sep.2020 in 11 hotspots) 

Number of 
undernourished 

people should exceed 
840 million by 2030. 

(State of Food Security and 
Nutrition in the World –SOFI –

2020)

Source: EC presentation, Crabbe
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Land degradation affects over 40% of the Earth’s 
surface .

Photo: Kelvin Trautman



INDIAN AGRICULTURE TOWARDS 2030



Sources of heavy metals in soil-
crop  syste m s

▷ Irrigat ion with waste-water or polluted water
▷ Pesticides or herbicides
▷ Synthet ic fert ilizers
▷ 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,2017b; 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/Vijay 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 µg/ L. (Ghosh e al.2018)

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

Source: Zakir Hussain/Vijay Kumar

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


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

• 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/Vijay Kumar
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2.
Agroecology and its promise

Contents here……



• 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.

Some insights from FAO Agroecology Conference 2014
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Source: Fergus Sinclair
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Source: Fergus Sinclair
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Source: Fergus Sinclair
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Source: Fergus Sinclair
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Source: Fergus Sincl
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We need new metrics, new ways of ‘seeing’ and ‘imagining

Source: Fergus Sinclair
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3.
Towards evidence-based adoption

Contents here……
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We understand how to get the best from trees and 
ecosystem services in agricultural landscapes, for 

people



▷ From Guidebook ‘Restoration through Agroforestry: 
Reconciling Conservation and Production in Practice’ 
and its complementary tool PLANTSAFS



Role of 
agroforestry 
trees in 
climate 
adaptation 
and mitigation

Impacts of trees on crop 
temperatures, yield, 
flowering, pest and disease 
incidence to adapt to a 
changing climate 
Opportunities to store more 
carbon in soils, vegetation 
and grow sustainable 
fuelwood on farms
For key staple and 
commodity crops:

○ rice, wheat, teff
○ coffee, cocoa 

Diversification as a resilience 
strategy

Fergus Sinclair: f.sinclair@cgiar.org

mailto:f.sinclair@cgiar.org
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95%
of our food is directly or indirectly 
produced on our soils
Sustainable soil management could 
produce up to 58% more food

It is estimated that 40% of the Earth’s soil is degraded

The Global Relevance of Soil

Source: Leigh Ann Winowiecki
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In order to manage 
land effectively we 
need to be able to 
quantify both the 
degree of land 
degradation, its spatial 
extent AND its 
temporal dynamics.
This example shows a map of 
erosion hotspots in part of the 
Lesotho highlands. 

These maps are developed based 
on a network of rangeland health 
monitoring sites, using the Land 
Degradation Surveillance 
Framework (LDSF).

Source: Tor Gunnar Vagen
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Source: Leigh Ann Winowiecki
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ICRAF: Tor 
Vagen/SPACIAL

• Tracking soil health over  time is 
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

Changes in Soil Organic Carbon Overtime
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Food systems + coupled landscapes: a new 
perspective
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Emerging ICAR-ICRAF re se arch age nda

▷ Comparative analysis of productivity, 
profitability and nutrit ional values

▷ Assessment of contributions to and 
impacts on ecosystem services

▷ Contributions of microbes (soil microbiota)
▷ Modeling

31
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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 
resources)

32
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Thanks and over to Mr 
Vijay Kumar!
(Questions after his presentat ion)

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