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Introduction

Castor (Ricinus communis L) is a diploid (2n=2x=20) species
belonging to Euphorbiaceae, which can be found in tropical or
subtropical regions and now is planted all over the world [1]. Itis
a important industrial crop because its seeds contain an oil with
unique chemical and physical properties for industrial uses. As
the only commercial source of a hydroxylated fatty acid, castor
oil is very important to the global special chemical industry [2],
which is widely used in engineering industry, medicine, textile,
material, cosmetics and many other fields covering from lower
molecular weight aviation fuels, fuel additives, biopolymers,
nano composites, biodiesel, phyto remediation to lubricant [3-
10]. Castor oil can substitute for petroleum as energy, material
and chemical resources, while many products and chemical
derivatives of castor oil have had no alternative materials yet.
Castor is cultivated on commercial scale in an area of 1.5 million
hain 30 countries. India, China, Brazil, Russia, Thailand, Ethiopia
and Philippines are the major castor growing countries in the
world [11]. The imports and exports of castor oil from prominent
countries were estimated to be near 0.3 million tons respectively
and the demand for castor oil in the world is rising at 3~5% per
annum [12]. However, Castor industry has been suffering a lot
from the shortage of raw material because of its low yield per unit
area. Breeding high yielding hybrid varietys using pistillate lines
has been the main direction of castor breeding but progressed
slowly due to the lack of profound understanding of the genetic
mechanism in pistillate character. Apart from the costly and
laborious work in breeding pistillate lines, castor heterosis
application has been plagued for a long time by the contradiction
between the un homogeneity and the low restorability of
hybrid due to the low and high homozygosity of the pistillate
line respectively. Just like the pistillate character, the genetic
mechanism of other important traits such as yield traits, plant
type related traits, quality traits, disease resistance, photoperiod
sensibility and adaptability to the environment remained
unknown, which were proved to be complex quantitative traits

and are limiting the improvement of the breeding level to result
in the low variety yield and disease susceptibility.

Firstofall, the research investmentis notenough in the world.
As a ancient crop, the published articles on castor genetics and
physiology are much little as comparison with those on castor oil
processing and its medical applications as well as the main crops.
Castor has ten chromosomes and the genome size is about 350 Mb
and its genome sequencing depth remained only 4.6 folds [13]. So
far, only one genetic map of castor was constructed by genome-
SSR markers containing 331 markers, distributed on 10 linkage
groups, encompassing 1164.73cM of genome, with an average
marker interval of 3.63cM [14]. Secondly, Low genetic diversity
was found at molecular level in the core germplasm derived
from over 3,000 accessions collected from across countries,
which were examined with Chinese cultivation varieties and
wild types in south China, which request to extend the genetic
basis of parents in breeding. Thirdly, modern breeding methods
especially biotechnology were rarely used in castor breeding.
Actually, we improved the seed oil content by 7-11% with RNA
interference to divert the common substrate from protein to the
fatty acid direction. Fourthly, as one of the most adaptable crop,
different ecological conditions require different varieties and
cultivation methods to get good planting benefits. Take China for
example, the varieties bred in north expressed senescence and
poor resistance in south, but wild materials in south China lack
effective improvement [15]. Therefore, the following tasks are
urgent to break through the bottleneck of the castor oil industry:

1. Reveal the genetic basis and physiological and
biochemical mechanism of castor beans with the methods
of genomics, transcriptomics, proteomics, metabolomics
and phenomics as soon as possible to make great progress,
providing guidance for the breeding and cultivation of castor.
It is especially true to expound the genetic law of the target

traits.
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2. Study the castor germplasm all over the world integratly
to mine the favorable genes and provide available genes
for breeding. Innovate germplasm with gene pyramiding,
distant hybridization, mutation, chromosome engineering,
transgenosis, etc., to create abundant germplasm resources.

3. Carry out molecular design breeding based on enough
genetic research results to realize great leap forward
progress of castor breeding.

4.  Conduct shuttle breeding all over the world on several
representitive regions to breed varieties suitable for various
ecological conditions and explore the best cultivation
methods according to different places.
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