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Outline

• Context of Food Insecurity

• Unleashing the potentials of 
plants

• Harnessing PGRFA Optimally 

– PGRFA as Global Commonwealth

– PGRFA Management as a Continuum

• Introducing the Multi-
stakeholder Partnership,  GIPB

• Towards Mainstreaming 
Strategic Interventions CIAT
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The Work We Do in the 

Context of Food Insecurity
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Millennium Development Goals: Taking Stock



Plant Production and Protection Division

Profiling Food (In)Security

• Wake up call in the recent food price increases

– Post-green revolution complacency

• 1 billion people go hungry today

• At current rates, population by 2050 estimated 
at 9 billion

• Need to increase food production by 70%

• Uncertainties exacerbated by

• climate change and variations

• demographics, changing dietary patterns

• competing diversions of foodstuff to 
bioenergy, livestock feeds, fibers
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Increasing Crop Production
• Finite natural resources base

• Available water and arable land 
either stagnant or dwindling

• Prohibitive cost of agricultural 
inputs

• So, increased productivity is 
the most viable option!

– Genetic gain accounts for 50% of 
increased crop yield

– Balance is due to improved 
agronomic practices

CIAT
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Unleashing the potentials coded into blueprints
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Its All About Nature and Nurture!

•Re-enact the drivers for 
agriculture

•Evolution, Domestication, 
Speciation

•Green revolution

•Plant Breeding --- science of 

altering the genetic pattern of plants 
in order to increase their value

Scientific American, Jan. 2009
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Classical Plant Breeding 

•Relies on hybridization

•(Deliberate) interbreeding of 
closely or distantly related 
individuals 

•Crossbreeding introduces 
traits/genes from one variety 
or line into a new genetic 
background

•Selection 

CIAT

CIAT
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Obstacles to realizing potentials

But, breeding better & 
resilient crops complicated 
by

– narrow genetic base of 
breeding materials

– poor policy frameworks

– sub-optimal human & 
material resources

CIAT
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To Facilitate Plant Breeding 

Generating diversity 

•Mutagenesis 

– chemical & physical mutagens, 
transposons

•Enhancing hybridization

– Cell and tissue culture

• protoplast fusion, embryo rescue, 
somaclonal variation

• doubled haploidy

•Recombinant DNA tools

– Cloning of useful genes and genetic 
transformation

IAEA
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Induced Crop Mutants

About 3000 officially released varieties

Rice 443

Barley 274

Chrysanthemum 231

Wheat 198

Soybean 90

Maize 68

Rose 61

Common bean 55
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Mutant crop varieties cultivated by continents

Africa

Asia

Australia

Europe

Latin America & the

Caribbean

N. America

http://www-naweb.iaea.org/nafa/pbg/index.html
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Enhancing Efficiency --- Molecular Breeding 

http://www.ars.usda.gov/Research/docs.htm?docid=7203

Pioneer Hi-Bred International, Inc. (1999)

AgBiotech Infosource (2001)

http://www.plantphenomics.org.au/HRPPC
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Harnessing PGRFA in the Most 
Optimal Ways in Order to Reap 
the Most Benefits
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Plant Genetic Resources as commonwealth

•International Plant Protection Convention 
1952

•Convention on Biological Diversity, 1992

•contracted rather than facilitating 
exchange and hence, use

•Global Plan of Action for the Conservation 
and Sustainable Use of PGRFA, 1996

•The International Treaty on Plant Genetic 
Resources for Food and Agriculture, 2001

•Global Crop Diversity Trust, 2004
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State of the World’s PGRFA

Coverage of the SoWPGR-2

• Current status of plant 
diversity, how it is being 
preserved and used

• Main achievements at the 
global, regional and national 
level

• Key technical and scientific 
advances

• Major gaps and needs that 
require urgent attention
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Capacity for Crop Improvement

•Capacity for breeding 
new crop varieties largely 
stagnant or shrinking

•Severally identified as 
major constraint
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The PGRFA Continuum

• Collections

• In-Situ

• Ex-Situ

Conservation

• Crop Improvement

• Breeding

• Pre-breeding

Utilization • Seed Sectors

• Formal

• Informal

Delivery

Requisite interventions

•Policy 

•Capacity building

•Information dissemination 

•Advocacy

•Emergency

Interventions

Interventions
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The PGRFA Continuum

• Collections

• In-Situ
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Conservation

• Crop Improvement
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The PGRFA Continuum

• Collections

• In-Situ

• Ex-Situ

Conservation

• Crop Improvement

• Breeding

• Pre-breeding

Utilization • Seed Sectors

• Formal

• Informal

Delivery

Not always continuous. Indeed, broken often



Plant Production and Protection Division

Need for re-thinking PGRFA management

• Activities too often very severely 
compartmentalized 

• Components operated as if they 
were independent entities rather 
than a continuum

• Seamless dovetailing is key ---
components are mutually 
enriching

CIAT

CIAT

CIAT
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Towards Managing PGRFA as a Continuum

• A National Strategy on PGRFA 

– All inclusive from conservation 
through breeding to seeds

• A High-Level Coordinating body

– Overall responsibility for PGRFA 
management

• Strengthening of Capacity

– Human resources and 
infrastructure

CIAT
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Conceptualizing a National PGRFA Strategy

National oversight

Organization

Policy, Legislations

Conservation

•Ex-situ

In-situ

Crop wild relatives

Neglected crops

Use

•Conventional breeding

Pre-breeding

Molecular breeding

Germplasm 
enhancement 

Seed

•Formal and informal 
seed dissemination

Strategic interventions
• Enabling environment –

coordination, institutions

• Capacity building – HR, 

infrastructure

• Priority setting – crops,     

technologies, partnerships,   

budget

• Markets

Strategic interventions

breeding objectives

•market needs

•national priorities

safeguarding gene 

repositories
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Introducing the Multi-stakeholder 
Platform -- the Global Partnership 
Initiative for Plant Breeding Capacity 
Building -- GIPB
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Who --- GIPB in PGRFA context
•FAO-convened multi-party initiative of 
knowledge institutions committed to developing 
strong and effective plant breeding capacity 
globally

•Partnership of stakeholders from the public, 
private and civil society sectors, that catalyze 
and support national, regional and global action 
relevant to PGRFA

•Underpins the efforts towards the realisation of 
Article 6 of the IT-PGRFA:

•sustainable use of plant genetic resources 
via better plant breeding and seed delivery 
systems
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What --- 5-point Agenda

•Policy 

•Education & Training 

•Access to Technologies

•Exchange of PGRFA 

•Sharing of Information
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How --- Strategies adopted

• Establish the baseline: national 
capacity surveys

• Define the interventions and 
approaches that work

• Develop national plans for best 
use of plant genetic resources for 
agriculture

• Build capacity for highest 
effectiveness
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Whence --- Overview
How would you describe yourself? (mark the one category that occupies 

the most of your time)
Administrator

3%

Entomologist

1%
Policy maker

1%

Agronomist

5% Communication 

professional

1%

Education professional 

(professor/teacher)

10%

Manager

3%

Plant 

biotechnologist

9%

Plant breeder - public 

sector

36%

Plant breeder - private 

sector

7%

Plant pathologist

3%

Seed sector specialist

3%

Sociologist

0%
Soil scientist

1%

Student

4%

Other

13% Total Answers: 464 Mandatory: Yes

MORE SIGNIFICANT 

ANSWER OPTIONS

NUMBER OF 

ANSWERS
%

United States of America 75 16.2%

Brazil 36 7.8%

India 35 7.5%

Kenya 15 3.2%

United Kingdom 11 2.4%

Canada 10 2.2%

Which country are you from?
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So far
• Assessment of national plant breeding 

capacity

• Policy awareness and development

– Advocacy materials

– Many countries developing 
comprehensive national strategies

• Knowledge Resource Centre

– Web portal that uniquely provides plant breeding 
and other PGRFA-relevant information

• Strengthening of Capacity

• Formulation of a 5-year operational plan

CIAT
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Facilitation of training in pre-breeding

Beta version: www.imarkgroup.org/projects/PBcourse.htm

http://www.imarkgroup.org/projects/PBcourse.htm
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Assessing Capacity to Deliver Improved Crops Varieties 

To support design of results-oriented breeding programs
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Mainstreaming Strategic Interventions
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Development of Policy Elements

A three-phase process 

• Symposium to articulate set of best 
practices for the three components of 
PGRFA management – conservation, use 
and dissemination – and for 
strengthening their interfaces 

• Articulation of policy elements by 
translating best practices into policies; 
and

• Validation and Dissemination through 
regional consultative workshops, 
publications and backstopping

CIAT
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Best Practices and Policy Interventions
Effective linkages 

between 

conservation of 

PGRFA and 

breeding

Use of PGRFA in 

breeding and pre-

breeding, novel 

techniques

Effective linkages 

between plant 

breeding and 

dissemination of 

seeds

Policy environment

Education and capacity building 

for the next generation of plant 

breeders

Scientific, technical and 

technological tools and 

methodologies in support of 

plant breeding

Information technology support 

tools

Partnerships
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Thank you very much!!!


