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Proposed research
area/training area

Brief description

Rice straw chopping and

briquetting

Presently, there are markets for biomass briquettes or
pellets useful for industrial biomass boilers in the
Southeast Asian countries. Rice husk now is more

expensive and not enough to meet energy demands

Whereas, rice straw, a biomass, has calorific value
like rice husk (13MJ/kg), but is wasted by burning in
the fields causing environmental pollution and health
problems. Using rice straw for energy generation could
open up avenues for farmers to add value to their straw
rather than burinng it. Within an TRRT-SUPERGEN 3-year
project, therefore a research on rice straw chopping
and briquetting is being conducted at IRRI. The OJT
will assist the research team with assessment, design

and testing of straw chopping and briquetting options,




Detection of bacterial
pathogens causing grain

discoloration in rice seeds

We have developed a protocol for detection of highly
related pathogens caused by Xanthomonas oryzae
pathovars in rice seeds. The presence of other
bacterial pathogens causing grain discoloration is
more complex due to its association with some fungal
pathogens infecting seeds. It is necessary to
distinguish them using diagnostic methods specific for
the pathogen. The OJT will use comparative genomics to
develop highly specific tools for these diverse
pathogen associated with rice seeds, such as
Acidovorax avenae subsp. avenae (Aaa), Burkholderia
glumae, B. gladioli and Pseudomcnas fuscovaginae
Similar to the approach developed for Xanthomonas
oryzae pathovars, this study will be useful in
providing efficient and reliable detection of these

complex groups of pathogen in germplasm exchange

Cloning of C4 candidate genes
for development of C4

photosynthesis in rice

Engineering C4 photosynthetic pathway in C3 crop
species such as rice to increase its yield potential
has become subject of great interest. It is observed
that most productive C4 crops have Kranz anatomy
Although no genes controlling development of Kranz
anatomy are known, several studies have been done on
disruption of cell specific functions and patterning
in C4 species. Large—scale screens of Zea mays yielded
mutants in BS and M specific pathways. A screen of
sorghum mutants yielded lines with significant
variation in vein—spacing and subsequent whole genome
sequencing data has indicated candidate genes
responsible for it in our lab. Conversely, large scale
screening of non—model C4/C3 crop transcriptomes has
led to identification of potential candidate genes for
C4 biochemistry. These candidate genes will be cloned
from maize, sorghum and other species using gateway
cloning technique for transformation into rice and

phenotypic variance will be observed.

Management options for dry
seeded rice in drought—prone
environments (agronomy and crop

science)

The trainee(s) can work on identification and growth
characterization of adapted varieties for DSR cul ture.
Those who study on agronomy and/or field-based crop
physiology are welcome. Any work experience on water
problems such as drought stress, flood stress and

water—saving agriculture (aerobic rice, AWD) would be

preferable.




Linking genetics into crop
modeling for breeding line

selection

To build up the capability of ORYZA rice model for
breeding line selection using large amount of
genotypic and phenotypic data collected through
GSR-Chinese team and IRRI 3k program. The genetic
sequence information of breeding lines will be used to
derive crop model parameters as the inputs of ORYZA
model. The breeding lines can be evaluated in thousands
to millions environments, then the lines with great
performance for breeding targets can be identified
through the crop modeling techniques in very short time
and low cost. The link of crop model to genetic
information can be expected to reduce the breeding time
and cost of a new variety by 30 to 40%, and will help
breeder on the selection of their breeding materials
such as the identification of parents, NIL selection

and verification of promise lines




