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Outline

ωContext of Food Insecurity

ωUnleashing the potentials of 
plants

ωHarnessing PGRFA Optimally 

ς PGRFA as Global Commonwealth

ς PGRFA Management as a Continuum

ωIntroducing the Multi-
stakeholder Partnership,  GIPB

ωTowards 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
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ProfilingFood (In)Security

Å Wake up call in the recent food price increases

ς Post-green revolution complacency

Å 1 billion people go hungry today

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

Å Need to increase food production by 70%

Å Uncertainties exacerbated by

Å climate change and variations

Å demographics, changing dietary patterns

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

ÅAvailable water and arable land 
either stagnant or dwindling

ÅProhibitive cost of agricultural 
inputs

ÅSo, increased productivity is 
the most viable option!

ςGenetic gain accounts for 50% of 
increased crop yield

ςBalance 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!

ÅRe-enact the drivers for 
agriculture

ÅEvolution, Domestication, 
Speciation

ÅGreen revolution

ÅPlant 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 

ωRelies on hybridization

ω(Deliberate) interbreeding of 
closely or distantly related 
individuals 

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

ωSelection 

CIAT

CIAT
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Obstacles to realizing potentials

But, breeding better & 
resilient crops complicated 
by

ςnarrow genetic base of 
breeding materials

ςpoor policy frameworks

ςsub-optimal human & 
material resources

CIAT
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To Facilitate Plant Breeding 

Generating diversity 

ωMutagenesis 

ςchemical & physical mutagens, 
transposons

ωEnhancing hybridization

ςCell and tissue culture

ωprotoplast fusion, embryo rescue, 
somaclonal variation

ωdoubled haploidy

ωRecombinant DNA tools

ςCloning 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

ÅInternational Plant Protection Convention 
1952

ÅConvention on Biological Diversity, 1992

Åcontracted rather than facilitating 
exchange and hence, use

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

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

ÅGlobal Crop Diversity Trust, 2004
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{ǘŀǘŜ ƻŦ ǘƘŜ ²ƻǊƭŘΩǎ tDwC!

Coverage of the SoWPGR-2

ω /ǳǊǊŜƴǘ ǎǘŀǘǳǎ ƻŦ Ǉƭŀƴǘ 
diversity, how it is being 
preserved and used

ω aŀƛƴ ŀŎƘƛŜǾŜƳŜƴǘǎ ŀǘ ǘƘŜ 
global, regional and national 
level

ω YŜȅ ǘŜŎƘƴƛŎŀƭ ŀƴŘ ǎŎƛŜƴǘƛŦƛŎ 
advances

ω aŀƧƻǊ ƎŀǇǎ ŀƴŘ ƴŜŜŘǎ ǘƘŀǘ 
require urgent attention
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Capacity for Crop Improvement

ÅCapacity for breeding 
new crop varieties largely 
stagnant or shrinking

ÅSeverally identified as 
major constraint
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The PGRFA Continuum

ÅCollections

ÅIn-Situ

ÅEx-Situ

Conservation

ÅCrop Improvement

ÅBreeding

ÅPre-breeding

Utilization ÅSeed Sectors

ÅFormal

ÅInformal

Delivery

Requisite interventions

ÅPolicy 

ÅCapacity building

ÅInformation dissemination 

ÅAdvocacy

ÅEmergency

Interventions

Interventions
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The PGRFA Continuum
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The PGRFA Continuum

ÅCollections

ÅIn-Situ

ÅEx-Situ

Conservation

ÅCrop Improvement

ÅBreeding

ÅPre-breeding

Utilization ÅSeed Sectors

ÅFormal

ÅInformal

Delivery

Not always continuous. Indeed, broken often
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Need for re-thinking PGRFA management

ωActivities too often very severely 
compartmentalized 

ωComponents operated as if they 
were independent entities rather 
than a continuum

ωSeamless dovetailing is key ---
components are mutually 
enriching

CIAT

CIAT

CIAT
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Towards Managing PGRFA as a Continuum

ωA National Strategy on PGRFA 

ςAll inclusive from conservation 
through breeding to seeds

ωA High-Level Coordinating body

ςOverall responsibility for PGRFA 
management

ωStrengthening of Capacity

ςHuman resources and 
infrastructure

CIAT




