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Introduction to D1 Oils Plant Science

Mission

Create value through the application of state-of-the-art 
plant science and agronomy on Jatropha curcas L.

and other inedible industrial feedstock species.



Activities

� Breeding and Technology Development

� Product Placement and Agronomy Research 

� Multiplication

� Sustainable Oil Supply Program

� Regulatory Affairs and New Projects
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The global D1 Oils Plant Science network to date



Main target for breeding and selecting new varietie s

Oil yield per ha per y
Oil quality

Byproduct value
...........

...........



History on yield improvement in crops

Tollenaar and Wu, 1999 Brancourt-Hulmel et al. 2003

Wheat grain yield in France



Yield improvements are dependent on environmental c onditions......

Araus et al 2002: Pattern of increases in 
mean wheat and barley (insert) yields in 
countries with good water conditions or 
prone to water deficit.

Open symbols:
France, Germany, UK

Closed symbols:
Argentina, Australia, Canada, USA



Yield improvements are dependent on environmental c onditions......

Oil palm



.... agricultural practice .....

Austin, 1999



... and better yielding varieties !

Soybean: Ustun et al 2001
Rice: Peng et al 2000



Contribution of breeding to yield in various crops

Crop/Species Type Years Gain (%/y) Source

Maize/Zea mays 1930-1980 0.6-1.7 Castleberry et al 1984

1930-1980 1.4 Duvick 1984

1959-1988 1.7 & 2.6 Tollenaar 1989

Sorghum/Sorghum bicolor 1950-1980 1.0-2.0 Miller & Kebede 1984

Barley/Hordeum vulgare Spring 1880-1990 0.39 Riggs et el 1981

1953-1980 0.84

Malting 1920-1980 0.9 Wych & Rasmusson 1983

1942-1980 2.0

Wheat/Triticum aestivum Winter 1884-1987 0.34-1.58 Austin et al 1989

Oat/Avena sativa 1923-1980 0.8 Wych & Sluthman 1983

1914-1987 0.5 Lynch & Frey 1993

Cotton/Gossipium spp. 0.74 Meredith & Bridge 1984

1945-1978 0.9-1.35 Culp & Green 1992

Soybean/Glycine max MG I to IV 1917-1971 0.9 Luedders 1977

MG VI to VII 1942-1973 0.7 Boerma 1979

MG II & III 1917-1974 0.5 Wilcox et al 1979

Forages/Trifolium repens White clover 1930-1990 0.6 Woodfield & Caradus 1994

Forages/Medicago sativa Alfalfa 1898-1985 0.2 Holland & Bingham 1994

Grandillo et al 1999



Main factors contributing to improved yield in new varieties of barley

Ortiz et al 2002



Elements to improve yield           culture environ ment 

Agronomic practise
Fertilization

Irrigation
Pruning

Planting density
Pest control

Logging control
Pollination control

Control of fruit and seed set
Synchronisation of fruit ripening

Harvesting method
Seed cleaning procedures

Seed storage conditions
.......................................

Breeding and selection
High harvesting index

Kernel to seed weight
Kernel oil content and oil quality
Number of female flowers per cyme
Number of cymes per plant per year
Synchronicity in flowering and fruit set
Pest tolerance / resistance
Disease tolerance / resistance
Drought tolerance

Salt tolerance
Branching pattern
Byproducts value
.........................................



Technology development

TD BR PPAR MULT SOSP D1-BP

Focus on
� Oil quantity and quality
� Anti-nutritional factors in seed
� Tissue culture techniques
� Molecular breeding



Breeding

Focus on oil yield
� Accession collection
� Setting up the breeding centre at Cape Verde
� Characterization of accessions
� Hybrid development
� .......

TD BR PPAR MULT SOSP D1-BP



Crop development is a long term business

By-products value/ha   Main Product value/ha

Phase 4 Genetic Modification

Phase 3   Hybridization and Marker Assisted Selection

Phase 2   Classical Breeding and Product Placement
Molecular Marker Platform

Phase 1  Agronomy research and Accession testing

Germplasm Testing

Phase 0  Germplasm collection
Crop Domestication

Years of delivery

10+

8-10

5-8

3-5

1-3



New Crop Opportunities with new technology platform s

� Traditional crop development:

�

� New Crop development

30-50 years

20-25 
years



Genotype – environment interaction

Product placement trials: to determine which selections from the breeding work are performing well 
under various environmental conditions

� Randomized block design with 3-5 repetitions
� > 50 trials in Africa, India, SE-Asia
� Standard agricultural set up depending on the region

Agronomy research: found out the best agricultural practice per environmental condition
� NPK
� Pruning regimes
� Irrigation
� Planting density
� ...............

TD BR PPAR MULT SOSP D1-BP



Product development summary

Multiplication



First results

� Accumulated seed yield
� Oil content

� Fatty acid composition of oil
� Pests and diseases
� Genetic diversity
� Anti-nutritional factors



Effect of pruning time on regrowth
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Seed oil content in India (% w/w)



Natural variation in oil composition in Jatropha

Major fatty acid components of crude oil in %



Natural variation in oil composition in Jatropha



C18:1 / C18:2 ratio in seed lots of various origins



Degummed residue – phospholipid analysis

Neutral Lipid (TAG)

Free Fatty acids

Phospholipids

Phosphatidylcholine (PC)

Phosphatidylethanolamine (PE)

Phosphatitidic acid (PA)

Phosphatidylinositol (PI)

Phosphatidylserine (PS)



Composition of remaining meal



Anti-nutritional factors



AFLP analysis



Genetic diversity based on AFLP analysis

South East Asia

India

Africa

Centra l America



First selection being multiplied and planted

Trait Unit Amount

Seed weight g 0.7

Oil content % (w/w) of seed 32-35

Kernel % (w/w) of seed 60-63

Protein % (w/w) of kernel 23-30

Free fatty acid % (w/w) of oil < 1

Moisture % (w/w) of seed 8.5-8.9

Phosphorus ppm 200-330

Phorbol esters � g/g kernel 2500-3000

Trypsin inhibition IC50 � g kernel/unit 1.25

Phytate mg/g kernel 7-9

Lectin activity 1/(mg kernel/ml) 0.16

Saponins diosg. equiv./g kernel 15-20
Fatty acid profile



Some fungal diseases: establish economic impact

Powdery mildew: Oidium spp Wilt: Fusarium spp Colar rot: Macrophomina spp 



Some pests to control

Mealy bug: Ferrisia virgata Thrips: Rhipiphorothrips c. Mite: Polyphagotarsonemus l.



Summary

1. Yield depends on genotype – environment interaction: there 
is no such thing as one variety for all environments

2. There is a lot of variation in oil content and composition
3. Yield improvement depends on improvement in agronomic 

practice and on breeding better yielding varieties
4. For the short term most improvements in yield will come 

from improving agronomic practice per region

5. Breeding may be expected to contribute to yield 
improvement at a rate of ca 1.0 % per year over a long time

6. Crop development is a long term process



D1 Oils Plant Science

Thank you for your kind attention


