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Jatropha curcas

Euphorbiaceae
Small tree

Cassava (same family)
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Why Is Jatropha curcas important?
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Both for
biodiesel and
pure plant oll
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Jatropha curcas breeding is still in its infancy
Literature reports lack of genetic variation

New sources of genetic variation in Jatropha
curcas

Biodiversity study and mapping population
Conclusion
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Genetic variation

Toxic and low toxic
‘Cabo verde’ widespread (single clone?)

Commercial hybrids from India
Crosses show little variation

Global Jatropha Evaluation Program

Accessions from 30 countries from nature, fences,
plantations

Seeds collected from Guatemalan fences and
plantations

PLANT RESEARCH INTERNATIONAL

niiy




"oxicity in Jatropha

Jatropha curcas - Euphorbiaceae
Phorbol esters
Trypsin inhibitor (protein)
Curcin (a lectin)

Toxic to rats, mice, ruminants and humans
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Toxicity of Jatropha curcas

Low toxic

Both materials look morphologically similar
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General characteristics

500 — 2,000 liters of oll per hectare possible.
Plants can grow 30 to 50 years in the field
70 — 90 % germination

Drought resistant

Used in fences, intercropping or as long duration
plantations

Jatropha curcas contains toxins
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Susceptible to diseases (toxic and low toxic).
\;" :,'1 “*‘g % . Tl

All varieties are susceptible
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S. D. Basha & M. Sujatha. 2007
Euphytica 156:375-386
S. Sakaguchi & M. Somabhi. 1987
Exploitation of promising crops of Northeast Thailand

Few studies

Low phenotypic and genetic diversity
India materials
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Literature reports lack of genetic variation

Euphytica (2007) 156:375-386

Fig. 3 Dendrogram
(UPGMA) representing
genetic relationships
among 43 accessions of J.
curcas based on genetic
similarity matrix obtained
using the pooled allelic
profile of RAPD + ISSR
primers

S. D. Basha & M. Sujatha. i India materials
2007

Low toxic
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Where to find diversity?
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Genetic diversity (W|Id spec:les)

Mexico
Central America
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Jatropha multifida

Jatropha podagrica

Jatropha integerrima




Jatropha curcas distribution




Genetic biodiversity

* Preliminary results from the global biodiversity study in
Jatropha curcas L.

 Final study: 30 countries, up to 400 accessions

 Now: 60 accessions studied with AFLP and NBS-markers




Phenotypic variation




Phenotypic variation

9.70-11.15 11.16- 12.62- 14.08- 15.%4-
1261 14.07 15.53 16.99

Fresh fruit weight
(9)

26.90- 27.91- 28.92- 29.93- 30.94-
27.90 28.91 29.92 30.93 31.95

Fruit thickness (mm)




Phenotypic variation measured at one
location

Number of
fruits/tree

High variability

Accessions




Phenotypic variation

Low number of fruits

High number of fruits




Genetic biodiversity in Guatemalan accessions
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High variability between Guatemalan accessions




Genetic biodiversity (NBS-profiling)

 Low diversity in African and
Indian accessions

e High diversity in Central
American accessions

S
|

Central Africa and
America India




‘raits to improve by breeding (biodiversity)

Seed yield per hectare
Oll yield per hectare

OIll content

Toxicity

Tree architecture
Disease resistance
ADblotic stress resistance




Genetic map and QTL'’s

Number of fruits
per hectare

Tree architecture

Toxicity




Crosses between different genotypes

Female Male

Owvule Pollen Parent

WelEly




population (Number of fruit)

Molecular assisted selection (MAS): Tool in breeding programs




Program schedule

Without Molecular assisted selection (MAS)

Chosen Offspring

Cycle Cycle
parents evaluation 2 3 Cyzle New

homogeneou
s lines

8-16 year
2-4 year 2-4 year 2-4 year 2-4 year

Molecular assisted selection (MAS)

Chosen Offspring

Cycle Cycle Cycle
evaluation 2 3 4 New

homogeneous
lines

2-4 year 5months 5months 5 months 3-5 years

parents




population (tree architecture)




Conclusions

Wide variation in Guatemalan and other Latin-
American accessions of J. curcas

New molecular marker technology (patent free):

conserved sequence based (e.g. based on NBS-
gene family)




Conclusions

Intercrossing elite J. curcas (e.g. Cabo verde),
low toxic and toxic Guatemalan accessions as
starting point for breeding

Genetic analysis of segregating population now
possible




Thank you




