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Exploiting genome
homoeology to
enhance use of ex
situ germplasm
collections

The application of
comparative genetics to
enhance the management
and use of germplasm
collections was the subject of
an international workshop
co-organized by IRRI and
ISNAR for SGRP. Held at
ISNAR in August 1999, the
workshop brought together
more than 50 germplasm
specialists, molecular
biologists and
biotechnologists from the
CGIAR, and experts in
comparative genetics and
molecular biology from
universities and research
institutes in Brazil, China,
France, Germany, India,
Japan, Malawi, Malaysia, the
Netherlands, UK and USA.

Workshop sessions were
devoted to the application
and technical needs of
comparative genetic research,
and to the traits and
physiological pathways that
would benefit from this
approach. Working groups
discussed the application of
comparative genetics to the
use and management of

germplasm of cereals,
legumes, and root and tubers.
Plenary sessions on the
management of intellectual
property rights and
bioinformatics provided
background for these
discussions.

Findings
Comparative genetics allows
for trait extrapolation from a
species where the genetic
control is well understood, to
another species about which
less is known. The similarity of
genomes means that the
genetic maps of one species
can be used as reference
points for others and for the
location of alleles for desirable
traits. The potential of
comparative genetics can
best be demonstrated with
traits where gene action is
simple and well understood,
such as resistance to some
pests and diseases, starch
accumulation, phosphate
uptake, resistance to soil
toxicity and flowering
response. The opportunities
to apply comparative genetics
now are furthest advanced in
the cereals in which
considerable research
investment has already been
made in crops such as rice,
wheat, maize and sorghum.
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The goal of SGRP is to
ensure that genetic
resources are more
effectively conserved and
used in agriculture, forestry
and fisheries. SGRP
promotes research to
improve the management of
genetic diversity in ex situ
collections and in
ecosystems. It provides a
forum for debate and
planning on research
advances and topics of
common concern to Centres
and their partners. Activities
focus on generating
knowledge and technologies
that will improve the
capacity of both Centres
and national programmes to
meet their conservation
commitments.

The CGIAR has the
opportunity to become an
important player in this field,
by exploiting its own
comparative advantages in
germplasm management and
enhancement. Working with
advanced laboratories, the
CGIAR can apply the latest
and most efficient molecular
techniques to ensure greater
food security and to alleviate
poverty.

Comparative
genetics can
enhance the

use of
genebank

collections



Comparative genetics will
facilitate:
• systematic searching for

useful alleles in germplasm
accessions without having
to discover the genes for
each crop

• identification of germplasm
with useful allele
combinations

• enhancement of minor
crops based on knowledge
and tools developed for
major crops

• understanding the genetics
that support traits

• better understanding of
the structure of diversity,
which will improve
management of
germplasm collections.

Achieving these results will
require:
• development of mapping

populations for minor crop
species

• identification of cross-
species markers and
preparation of framework
maps for minor crop
species

• discovery of gene
sequences or expressed
sequence tags

• discovery of allelic variants
with primers developed
from the gene sequences

• investigation of the
phenotypic variance for
traits associated with
allelic variants

• use of heterologous
diagnostic markers to
search for traits across
crops

• development of a strong
bioinformatics system.

Workshop participants
agreed that pilot projects
should begin with the cereals,
in concert with efforts to
expand the research base for
root and tuber crops and
legumes. For example, a
project focusing on finger
millet as a minor crop would
potentially demonstrate the
power of comparative
genetics to build a resource
base on underutilized crops.

Conclusions
The CGIAR must take
advantage now of the latest
technologies in genomics
research to apply comparative
genetics to the genetic
resources collections held in
trust by the Future Harvest
Centres.

The principal conclusions
from the workshop were:
• comparative genetics

provides a very precise
and comprehensive tool
for germplasm
characterization

• cross-species
comparisons will allow
identification of the
germplasm sources of
superior alleles for specific
traits, thus prompting
greater use of that
germplasm

• molecular genetic tools
developed for minor crops
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Preparation of electrophoresis
gel at CIP.
CIP/S. Hood 



will promote more
research, and lead to
greater knowledge and use
of these crops

• the strong comparative
advantage of the CGIAR
Centres to conserve,
phenotype and use
germplasm should be
linked to the expertise in
comparative genetics that
exists in many laboratories
worldwide

• the investment of the
Centres in comparative
genetics will ensure that
results and benefits
continue as international
public goods

• the CGIAR Centres must
take the lead on
comparative genetics
research for the minor
crops within their
mandates, otherwise the
gap in the knowledge and
use of major and minor
crops will inevitably
increase

• the CGIAR Centres should
make a system-wide

investment in
bioinformatics.

Follow-up action
The findings of the workshop
were presented at the 77th

meeting of the CGIAR
Technical Advisory Committee
and promoted at International
Centres’ Week and at a
number of international
meetings. The way forward
lies with inter-Centre initiatives
based on the
recommendations of the
workshop. SGRP will
encourage Centres to take the
lead in developing such
initiatives and will examine
what activities it can
undertake to complement or
strengthen the inter-Centre
projects, in particular by
developing a system-wide
bioinformatics resource linked
to SINGER.
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Transplanting IRRI-bred rice
varieties, Sumatra, Indonesia.
IRRI


