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Onebeacon ofhope comes froma consor-
tium of researchers at 12 institutions headed
by Jorge Dubcovsky, a wheat molecular
geneticist at the University of California,
Davis. Its primary tool is ‘marker assisted
selection’ (MAS). This technique, enthusiasts
claim, could offer to plant breeding what the
jet engine hasbrought to air travel. Tradition-
ally, breeders have relied on visible traits to
select improved varieties. For pest resistance,
for example, that means examining mature
plants in the field over successive generations
to see which survive best in the face of attack
by pests, before carrying out new crosses.
MAS, however, relies on identifying marker
DNA sequences thatare inherited alongside a
desired trait during the first few generations.
Thereafter, plants that carry the trait can be
picked out quickly by looking for the marker
sequences, allowing multiple rounds of
breeding to be run in quick succession.

Superior breeding

MASwheat, as the consortium is known, aims
to select for 23 separate traits in wheat, con-
ferring resistance to fungi, viruses and insect
pests. Its members also hope to breed the
| grain to produce bread and pasta of superior
quality. Notably, the consortium is making all
of its marker sequences and research proto-
cols freely available. “If you go to our website,
vou have all the tools to do this anywhere in
the world,” Dubcovsky says.

Forwheat, this admirably open approach
was relatively easy to adopt, because it is one
of the few crops to remain largely in public
hands. Because wheat is self-pollinating,
many farmers simply planta portion of their
harvest each year, safe in the knowledge that
it will retain its desirable characteristics. Not
surprisingly, this has restricted the interest of
commercial seed producers, who don’t see a
robust market for their products.

Elsewhere, however, intellectual property
is creating a heavy burden, with universities
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Jorge Dubcovsky’s genetic techniques aim to
give traditional breeding a technological boost.

and other institutions facing barriers to the
free exchange of seed, and restricted access to
cutting-edge molecular technologies. “T wish
it would all go away,” says Kent McKenzie,
director of the California Rice Experiment Sta-
tion, which develops new varieties of the crop
initstest fields at Biggs, north of Sacramento.
Extending the MASwheat consortium’s
approach to other crops may require public
institutions to band together to end the prac-
tice of granting exclusive licences to individ-
ual companies each time they develop a pow-
erful technology for crop improvement. To
this end, Toenniessen has been meeting with
representatives of ten ‘land grant” univer-
sities— which form the backbone ofagricul-
tural research in the United States—to ham-
mer out a plan. “If those in the public sector
worked collectively, they could solve their
problems,” says Toenniessen. He hopes to
pioneer the approach in speciality crops such
as peanuts, broccoli, lettuce and tomatoes, in
which the seed and agribiotech industry does

Free for all: Richard Jefferson wants to put crop improvement within the reach of poor farmers.
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not have strong commercial interests.

Richard Jefferson would go further. His
Center forthe Application of Molecular Biology
to International Agriculture (CAMBIA) in
Canberra, Australia, is trying to put cutting-
edge technology for crop improvement directly
in the hands of developing-world scientists
and farmers, rather than leaving them to
depend on the continued health of labs in rich
countries. “The money is drying up and that
is not going to change,” he says. “We need to
rethink the way crop improvementisdone.”

In part, Jefferson says, this will involve
the transfer of transgenic technologies.
But extending access to molecular-genetic
enhancements to conventional breeding
methods will also be crucial. Researchers at
CAMBIA, for instance, have developed a
DNA microarray that will boost MAS. In
many crops, it is difficult to search for specific
genetic markers, because very little of their
DNA has actually been sequenced. But by
immobilizing fragments of DNA from a vari-
ety of cultivars on a microarray and then see-

ing which of them bind to DNA sampled from |

individual plants, it is possible to look for the
presence of genetic markers in these plants in
the absence ofany sequence information®.
This technology has already been adopted
by the International Center for Tropical
Agriculture in Cali, Colombia, for cassava

improvement, “It is extremely useful,” says |

Joe Tohme, the centre’s director of biotech-
nology. By making such techniques freely
available, and allowing scientists anywhere in
the world to tinker with and improve them at
will, Jefferson hopes to speed progress. Essen-
tially, he wants to create a crop-improvement
counterpart to the ‘open-source’ software
movement that has managed to flourish
alongside the proprietary approach of giants
such as Microsoft, which keep their pro-
grams’ codes under wraps.

‘Open-source molecular agronomy’ is
certainly a sexier label than conventional
plant breeding. But will it have sufficient
cachet to reverse the current decline in pub-
lic-sector crop improvement? The food sup-
ply for future generations in the developing
world could hinge on the answer. [ |
Jonathan Knight writes for Nature from San Francisco.
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