@ GLOBAL CHALLENGES

RESEARCH HIGHLIGHTS

One gene, lots of rice

Understanding the genetic basis

of crop yield has been thought to
require the identification of many
genes of small effect. New research
has uncovered an important excep-
tion to this rule — a rice locus that
has a major effect on several aspects
of yield.

Many QTLs have already been
identified for aspects of rice yield,
such as the number of grains per
plant, plant height and flowering
time. Zhang and colleagues focused
on one region of chromosome 7 that
has been implicated in these studies
and which simultaneously affects
all three of these traits. In a series of
crosses and backcrosses they found
no recombination between the

three traits, implying that they are
controlled by a single locus.

Using molecular markers, they
narrowed the chromosomal region
down to one that contains 450
genes. When they sequenced a part
of this region from their two paren-
tal strains, they found a deletion in
one parent that spanned a region
containing a gene with a domain
that is also found in genes that
affect flowering time in Arabidopsis
thaliana. Expressing this gene
— which they called Gdh7 (grain
number, plant height and heading
date 7) — in plants with low yield,
short height and early flowering
was sufficient to transform all three
phenotypes.

A survey of natural populations
showed that the allele that increases
yield, height and time to flowering
is found in tropical and subtropi-
cal populations with long growing
seasons, whereas various alleles
that reduce the time to flowering
predominate in regions with shorter
seasons. This highlights how manipu-
lating this major-effect locus could be
used to optimize rice cultivars for the
regions that they are grown in and for
changing climate conditions.
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