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Technology L eaders

Biodiversity: Alves,
Genomics: Tohme & Gruissem,
Double Haploids Ceballos,
Transformation: Taylor,

Micro-Propagation: Otim-Nape,

Trait Leaders

Viruses: Thresh
Bacteria: Verdier
Post Harvest Deterioration: Beeching

| nsects: Bellotti

Drought: Fregene
Starch: Visser

Proteins: Gruissem

Biofortification: Dixon & Ceballos

Cvyvanides: Mueller




African Leaders

Nigeria: Omaliko
Ghana: Safo-Kantaka
lvory Coast: Sangare

Cameroon: ?
Uganda: Otim-Nape
Kenya: N'Dolo
Tanzania: ?
Mozanbique: Zacarias
Angola: ?
Congo DR: ?

M adagascar: ?

Asian Leaders

India: Edison
|ndonesia: Hartojo
China: Zhang
Thailand: ?
Philippines: ?
Vietnam: ?

American Leaders

Brazil: Alves
Paraguay: ?
Colombia: Ospina
Cuba: ?




Regional Associations

And Networks

ASARECA:
CORAF:
SADC:
EARRNET:
SARRNET:
CLAYUCA:
AAPARI:
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Biological Constraints for Cassava







Heavy Losses due to Viruses in Africa

60 tons / Ha

i
A\

\

Losses
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the viral
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Cassava Biodiversity

> Cassava Biodiversity » Different starches
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Wild Cassava Species

High f/ sone
Photosynthetic M. rubricaulis

i, grahami
Rate u gr‘a::h: toma

Mealybugs

M. gunguepartita
M. brachyloba
M dichovoma

M. oy

Stemborers
M. reptans
M. grahami
M. neusana
M. pohlii

Acid and Low P Soils

M. i

M. arbictifarts

M, tripartita

M. procumberns
High Protein
Content

M. trishis

M. tripartita

M. gracilis

M. carthaginensis
Dwarf Plant Habit

M. lengipeticlata

M. faicata

M. nana

Alternatives

Cold Temperature
M. alutaces
M. atenuata
M. anisophyiia
M. rubricailis

Non-Shattering
_Seed

Mites M aiutaces

Bacteria
M. glaziowi
M. pseuglaziowii
M. reptans

Salinity
M. carthaginensis
M. davi
M. chlorosticta

High Starch Content
M. angostiotg

Waxy Starch

M. crassisepala

Drought

[ angostiloba M. subspicata
M casrilescens M carthaginensis
M glaziowii M. davisizs
M. psevdogiaziovii M. rubricaulis
M. dichotoma M. grahami

Cassava
Biodiversity




Basic Concept of the
Global Cassava Plan for Genetic Improvement

Cassava Genome




Glebhal Cassava Partnership
for Genetic Improevemenit

PDieukle Haplolds

High Density Mapping (Happy)




Wzl Partnership
S ImpreVvement

Cew: techl sy/stem: avallable te

propagate guickly: Virus free
cassava genotypes te reach
theusands of farmers




nnological method not available
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Conventional breeding problematic in cassava due to strong
heterozygosity and inbreeding depression 17id

Production of double haploids would:
. allow production of homozygotes
. facilitate effective back crossing
. reduce breeding cycle from 9 to 3 years

. reduce genetic load (presence of undesirable alleles)




Glebhal Cassava Partnership
for Genetic Improevemenit

High Density: Mapping (Happy)

20,000 PCR hased markel system
(MRC Cambiriidge) using 5 -end BAC
Seguences preoducing a marker anad
physical map simultaneausly: - 1 year

- $1.75M




Glebhal Cassava Partnership
for Genetic Improevemenit

e Integrate any, gene in any
genotype appreciated By
farmers or Improved By

breeders




GCP Biosafety Issues

e Benefiting from other cases like:

e Protein profiling modifications

e« Generatingl and shiarngrSpeciiic
piosafety and fsk assessineni

InNformation for cassava




IPR and GCP

*AATF

Danforth Center Is taking Iitatives

elnviting Ag Companies ter denate

technoloegles te cassava




Genetic Transformation in Cassava

Molecular biologists
identify and isolate gene(s)
of interest

Production of
embryogenic
target tissues

Cassava cultivar e N
for improvement < 3 GENE TRANSFER

Regeneration of genetically
Transformed plants

Selection of transgenic
tissues




Routes by Which Transgenics Can Generate
Enhanced Planting Material

Transgenic integration
of beneficial traits

L i

Breeding Programs
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Transgenic Systems Central to Exploiting the
Benefits of Cassava Biotechnology

Genes from
Traits from plant genomic
wild relatives programs

\ j Novel traits from
non-plant origins

Genes from __—» /

cassava genomic
programs

£ Enha;ﬁ*ced 2
‘germplasm

—







A Virus Derived Control Strategy




Negative Control G5-Line 1 G5-Line 24




Capacity Building
m Training
¢ Science

¢ Management
¢ PR

¢ Biosafety
Facilities
Regulations
Communications
Collaborations




Transfer of Technology

m Focus on a few countries
¢ Ghana, Nigeria, Uganda
¢ India, Indonesia

m Training in:

TC / transformation
Virology
Field testing
= Transfer to other cassava cvs

m Continuous collaboration with
these teams
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Excellent Extension Services to
reach 400,000 farmers in 3 years









