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PlantPlant BiotechnologyBiotechnology forfor Food Food SecuritySecurity and and 

SustainableSustainable AgricultureAgriculture

GenomicsGenomics andand Molecular Biology Molecular Biology provide knowledge on the provide knowledge on the 

function of living organisms and on the mechanisms by which function of living organisms and on the mechanisms by which 

plants can respond to environmental challenges  plants can respond to environmental challenges  

1)1) AssessmentAssessment of of GeneticGenetic VariationVariation

ToolsTools forfor geneticgenetic resourcesresources evaluationevaluation and and 

managementmanagement

2) 2) IdentificationIdentification of of usefuluseful genesgenes

ToolsTools forfor genomegenome--assistedassisted breedingbreeding



A HUGE AMOUNT OF INDIGENOUS KNOWLEDGE ISA HUGE AMOUNT OF INDIGENOUS KNOWLEDGE IS

AVAILABLE AVAILABLE 

IndigenousIndigenous knowledgeknowledge isis thatthat regionregion--specificspecific knowledgeknowledge

and and practicespractices of of agricultureagriculture, , naturalnatural resourcesresources managementmanagement

humanhuman and and animalanimal healthhealth etcetc developeddeveloped byby indigenousindigenous

people people appliedapplied toto maintainmaintain and and improveimprove theirtheir livelihoodlivelihood

IK IK CharacteristicsCharacteristics and and ImportanceImportance

•• ItIt isis a a significantsignificant portionportion of of mankindmankind globalglobal knowledgeknowledge

•• basedbased on on experienceexperience

•• testedtested over over centuriescenturies

•• adaptedadapted toto locallocal environmentenvironment

•• dynamicdynamic

•• a social capital of the a social capital of the poorpoor

•• a guide a guide toto the the sustainablesustainable useuse of of naturalnatural resourcesresources

BUT can BUT can bebe lostlost foreverforever

•• passedpassed orallyorally fromfrom one generation one generation toto the the nextnext

•• limitedlimited accessaccess



FOR MANY CROPS BENEFITS ARE FOR MANY CROPS BENEFITS ARE NOTNOT

AVAILABLEAVAILABLE

ORPHAN CROPS ORPHAN CROPS AREARE CROPS WHICH HAVE RECEIVED NO CROPS WHICH HAVE RECEIVED NO 

ATTENTION BY RESEARCH NETWORKSATTENTION BY RESEARCH NETWORKS

Not produced widely around the worldNot produced widely around the world

Not significantly tradedNot significantly traded

Rarely a target of advanced science also because of costsRarely a target of advanced science also because of costs

BUTBUT

Crucial in regional food securityCrucial in regional food security

Often adapted to harsh environmentsOften adapted to harsh environments

Characterized by ample genetic resourcesCharacterized by ample genetic resources

Have high cultural value Have high cultural value 



The Multipurpose False banana (The Multipurpose False banana (Ensete Ensete 

ventricosumventricosum) is the staple food for more ) is the staple food for more 

than 20 million peoplethan 20 million people

Southern Nations, Nationalities, and People's 
Region. More than 40 different ethnic groups

Only coltivated in Southern EthiopiaOnly coltivated in Southern Ethiopia

The EnseteThe Ensete--Based Farming SystemBased Farming System

prevented famine in the regionprevented famine in the region

Each household < 1 HaEach household < 1 Ha



The Multipurpose False bananaThe Multipurpose False banana

Pictures from Dereje Fekadu
Ethiopian Institute of Agricultural Research

Human consuption asHuman consuption as

•• fleshy underground stemfleshy underground stem

••The  starchy pseudoThe  starchy pseudo--stem is processed to producestem is processed to produce

various types of doughvarious types of dough

Other usesOther uses

••Feed for livestockFeed for livestock

••Fiber for wrapping and roofFiber for wrapping and roof



The The EnseteEnsete--BasedBased FarmingFarming SystemSystem

The system The system isis fragile due fragile due toto

•• climateclimate changeschanges, e.g. high temperature , e.g. high temperature increasesincreases diseasesdiseases

•• dangerdanger of of geneticgenetic erosionerosion

•• eccessive eccessive humanhuman loadload

ScientificScientific knowledgeknowledge veryvery limitedlimited

•• no no genomegenome structurestructure and and contentcontent

•• no no geneticsgenetics or or molecularmolecular biologybiology

•• no no characterizationcharacterization of of germplasmgermplasm

•• reproductivereproductive biologybiology poorlypoorly understoodunderstood

•• no no breedingbreeding

•• no no informationinformation of of microbiologymicrobiology or or enzymologyenzymology of of 

transformationtransformation

•• scantscant infomationinfomation on nutritive on nutritive valuesvalues



The so The so calledcalled NEXTNEXT--GENERATION SEQUENCING GENERATION SEQUENCING 

TECHNOLOGYTECHNOLOGY are are rivolutionizingrivolutionizing biologybiology

The  The  SecondSecond GenomicGenomic Revolution Revolution 

DNA DNA SequencingSequencing isis no no longerlonger

the the bottlebottle neckneck..

GenomicGenomic infoinfo forfor anyany cropcrop isis

FASTFAST and and AFFORDABLE AFFORDABLE 

Ex. Ex. YearYear 2000 10,000 US 2000 10,000 US dollarsdollars

forfor 10 10 molecularmolecular markersmarkers

YearYear 2011 10,0002011 10,000 US US dollarsdollars anan

entireentire genomegenome

NO LONGER ORPHAN CROP?NO LONGER ORPHAN CROP?

Tens of millions of sequences per run





COMBINING INDIGENOUS KNOWLEDGE AND COMBINING INDIGENOUS KNOWLEDGE AND 

ADVANCED GENOMIC APPROCHES FOR ADVANCED GENOMIC APPROCHES FOR EnseteEnsete

ventricosumventricosum

IK of IK of ensetenset farmingfarming systemsystem

•• biodiversitybiodiversity assessmentassessment

at at householdhousehold levellevel

•• recordingrecording agriculturalagricultural andand

trasformationtrasformation practicespractices

•• definedefine parametersparameters byby whichwhich

farmersfarmers identifyidentify variationvariation

•• recordingrecording diffrencesdiffrences amongamong

householdshouseholds

GenomicGenomic ApprochesApproches

•• developdevelop toolstools

•• collectcollect DNA DNA 

•• genotypinggenotyping of of accessionsaccessions

•• training a new generation training a new generation 

of of youngyoung researchersresearchers

SYNTHESISSYNTHESIS

•• translatetranslate IK IK intointo numbersnumbers

•• assessassess limitationlimitation of of currentcurrent

genomicgenomic toolstools

•• provideprovide guidelinesguidelines forfor germplasmgermplasm

managementmanagement


