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PLANT BREEDING

NEwWS Focus

Hopes Grow for Hybrid Rice
To Feed Developing World

U.S. company builds on successes in China as improved techniques and
better management deliver higher yields

Los BANOS, THE PHILIPPINES—Sant Virmani,
who heads hybrid rice-breeding efforts at
the International Rice Research Institute
(IRRI) here, remembers when the number
of scientists interested in the subject could
fit into his living room. But this month, or-
ganizers of an international conference
marking the 40th anniversary of IRRI" had
to fold back a room divider and bring in
more chairs to handle the throng that gath-
ered to hear his talk.

That heightened interest reflects the grow-
ing number of researchers who hope that hy-
brid rice will help feed the billions of people
who rely on the crop. “Hybrid rice is really
the only [technique] at hand that has proven to
boost yields in farmers’ fields,” Virmani says.

Although rice breeders have created im-
proved, higher producing rice varieties, they
haven’t been able to take ad-
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The road to the current progress has been
long and arduous. In the late 1960s, Chinese
researchers discovered a wild male sterile
rice variety. Because male sterile plants don’t
produce pollen of their own, that allowed re-
searchers to fertilize the plants with pollen
from other varieties. Not all crosses work,
however. Some produce lots of vegetation but
little grain. Yuan Longping, di-
rector of China’s National Hy-
brid Rice Research and Devel-
opment Center in Changsha,
Hunan Province, has spent 2
decades working on breeding
this male sterility trait into the
indica rice varieties grown in
China and improving seed-

vantage of a natural phe-
nomenon that jacks up the
yields of grains such as corn.
Thanks to an imperfectly un-
derstood effect called hetero-
sis, the first generation, or
F1, hybrid of a cross of two
different varieties grows
more vigorously and pro-
duces from 15% to 30%
more grain than either par-

ent. But because rice is self-
pollinating, with each plant
producing its own fertilizing pollen, producing
hybrid rice was commercially impractical.
Now, 3 decades of effort has produced hybrid
rice varieties and commercially viable meth-
ods of producing the hybrid seed. “Finally, hy-
brid rice is ready to take off,” Virmani says.
Such a jump is needed because increases
in rice yields have leveled off in the 1990s,
while the population continues to grow. But
others counsel caution. They warn that the
quality of the hybrid rice hasn’t yet matched
that of current varieties and that growing hy-
brid rice requires changes in farming prac-
tices, in particular, the purchase of new
seeds for every growing season. “Hybrid
rice is not a success story—yet,” says
Wayne Freeman, a retired agronomist who
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production techniques. Hybrid rice now cov-
ers about 50% of China’s rice acreage and ac-
counts for 60% of production.

For a long time, however, China was the
exception. Its success rested on its vast pool
of cheap labor and heavy government subsi-
dies. Producing hybrid seed requires grow-
ing the male sterile line together with a sec-
ond parental line, which provides the pollen.
Large teams of Chinese workers spray the
male sterile plants with a growth hormone
that induces the panicles, or grain clusters,
to emerge from the rice leaf sheath to catch
pollen more easily. The pollen has to be
shaken loose from the second line by work-
ers dragging ropes or sticks over the plants.
In a separate area, the male sterile line must
be grown alongside a third line, which pro-
vides pollen to reproduce the male sterile
line for the next seed-growing season.

Tech transfer. RiceTec’s
Robin Andrews, left, has
adapted the hybrid rice
techniques pioneered by
China's Yuan Longping,
far left. Hybrids can yield
30% more rice.

However, the lure of potential payoffs
has proven irresistible. A hybrid rice project
launched by the Indian Council of Agricul-
tural Research has boosted yields from less
than 100 kilograms per hectare to about 1.5
metric tons through a painstaking trial-and-
error breeding effort that involved more
than 1000 experimental hybrid lines. Com-
mercial cultivation began in 1994, and some
150,000 hectares are now planted in hybrid
rice. Hybrid rice is also being grown in Viet-
nam and the Philippines, and scientists in
Bangladesh, Sri Lanka, and Indonesia are
developing hybrid rice varieties for farmers.

In the United States, an effort in the 1980s
by a subsidiary of Occidental Petroleum
Corp. fell flat. But in the early 1990s a com-
pany controlled by the prince of Liechten-
stein picked up the rights to use the Chinese
hybrid techniques and plant materials and un-
derwrote a research program by RiceTec Inc.
of Alvin, Texas, to commercialize the tech-
nology. In addition to
transferring the male
sterility trait into varieties
suitable for the United
States, RiceTec has mech-
anized the seed-production
process to eliminate the
hand labor used in China.
“We are doing with just
two workers what the Chi-
nese are doing with 100,”
boasts Robin Andrews,
company president, who
says that the details are
proprietary. Last year, field
trials in Arkansas and Mis-
souri produced hybrid
plots with an average yield
33% greater than a variety
of the farmers’ choice. As
a result, says Andrews,
“every one of the farmers
who participated in our tri-
als has bought seed to plant this year”

Farmers in other parts of the world remain
to be convinced that hybrid rice is better,
however. A small study in India by Aldas
Janaiah, an agricultural sociologist at IRRI,
found that actual harvests often fell short of
projected yields and that most farmers do not
plan to plant hybrid rice again. And Virmani
admits that hybrids require farmers to moni-
tor fertilizer applications more closely
and take greater care of the transplanted
seedlings. Breeders also need to improve the
quality and taste of hybrid rice.

Still, Virmani believes that the growing
cadre of researchers around the world will
eventually solve those problems. “Ten years
ago you couldn’t get even 20 people inter-
ested in talking about hybrid rice,” he says.
“Hybrid [rice] research efforts are really just
getting started.” ~DENNIS NORMILE
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