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Chapter 1 General introduction

Jatropha curcas L. (Jatropha) is a perennial shrub species of the family Euphorbiaceae. Jatropha seeds are
rich in oil and the oil can be converted to biodiesel, therefore it has been recognized as a promising biofuel
plant to replace fossil fuels due to desire to reduce greenhouse gas emissions.

To realize a sufficient supply of Jatropha biofuel, many commercial cultivations of Jatropha were launched
in Africa and Asia. However, those attempts have failed because of low productivity, and breeding
high-yielding varieties is important while restricted by their narrow genetic basis. A sufficient and diverse
collection of Jatropha is the key to succeed in the breeding project. Center of origin is believed to possess the
most diverse genetic resources, while there is no consensus on this issue in Jatropha. Association study is a
powerful tool to uncover responsible genetic regions for phenotypes of interest, thus elite individuals can be
selected by using markers. Introduction of the allele with a positive effect in the seed yield is expected to lead to a
huge improvement in its oil productivity. There is, however, no association study on Jatropha by using
genome-wide markers to date.

Chapter 2 Worldwide genetic characterization reveals the center of origin for Jatropha

A worldwide genetic assessment was performed by using 246 accessions from Asia, Africa and Mesoamerica,
based on 59 simple sequence repeat markers and eight retrotransposon markers. As a result, a low genetic
variation in African and Asian Jatropha was found. Diversity in central Chiapas was the highest, which
suggests that center of origin of Jatropha is the Chiapas Central Depression. Three genetic groups in
Mesoamerica (A-C) were identified. Genetic background of African and Asian Jatropha was Group B in
Mesoamerica. An accession from Chiapas and two accessions from the state of Veracruz were found to be
genetically the closest to African and Asian Jatropha. It is likely that their ancestors were shipped from Port of
Veracruz to the Old World, and later formed African and Asian Jatropha populations with a low genetic
diversity. It was concluded that genetic resources of Group A would be the best to use for Jatropha breeding in
Africa and Asia. Diverse progenies with hybrid vigor can be expected after hybridization.

Chapter 3 Association study of seed-yield related traits for Jatropha curcas L. in Mexico

To support the marker-assisted selection, association analysis of yield-related traits was performed by using
Mexican accessions. Six markers were found to be significantly associated with yield-related traits. Among
them, JCG0061 was identified to associate with two traits, fruit weight and seed yield per plant. This marker
was found to be located in a previously-published QTL of the female flower number, suggesting that the
genomic region linked to JCGO0O0G61 is critical for yield-related traits.

Chapter 4 General conclusion and future prospect

It was found that a significant high of genetic variation in central Chiapas, and that Chiapas Central Depression
is likely to be the center of origin. The genetic background of African and Asian Jatropha in Mesoamerica was
characterized to be Group B, and three accessions genetically closest to African and Asian Jatropha were
identified. I propose new strategies based on the genetic analysis to increase the genetic basis of African and
Asian Jatropha. It is the first trail to perform an association study in a genomic scale in Jatropha. Six markers
were found to significantly correlate with yield-related traits, which can be used for the marker-assisted selection.
These studies land a scientific support for successful breeding and commercial cultivation in Africa and Asia

and finally help in the battle against climate change.
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