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Online Adventures
Take a virtual walk on New

e Cove York's High Line (above).
With 3-D data, experts hel ped Read Hiram Biﬂghﬂm‘s
shape this image of Machu Picchu, account of his Machu
“lost city” of the Inca. The conical Picchu discovery. Learn
roof sits on the Temple of the Sun. more about a photogra-
Art by Dylan Cole \pher‘s volcanic encounter.
Sources: Instituto Nacional de Cultura, Peru;

Center lor Advanced Spatial Technologies,
University of Arkansas; Cotsen Institute of
Archaeology, UCLA; Vincent R. Lee
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THE BIG IDEA | PERENNIAL GRAINS
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HUMANS MADE AN UNWITTING but fateful choice
10,000 years ago as we started cultivating wild
plants: We chose annuals. All the grains that feed
billions of people today—wheat, rice, corn, and so
on—come from annual plants, which sprout from
seeds, produce new seeds, and die every year.
“The whole world is mostly perennials,” says USDA
geneticist Edward Buckler, who studies corn at
Cornell University. “So why did we domesticate
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Not because annuals were better, he

says, but because Neolithic farmers rapidly made

them better—enlarging their seeds, for instance,

by replanting the ones from thriving plants, year

after year. Perennials didn't benefit from that kind

of selective breeding, because they don't need

to be replanted. Their natural advantage became

a handicap. They became the road not taken.
Today an enthusiastic band of scientists has



The roots of a young
winter wheat plant are

the goal is crops that would tap 3
tage of perennials—the deep, dense'reot sys
that fuel the plants’ rebirth each spring and tha
make them so resilient and resource efficient—
without sacrificing too much of the grain yield

that millennia of selection have bred into annuals.

We pay a steep price for our reliance on high
yields and shallow roots, says soil scientist—and
National Geographic emerging explorer—Jerry
Glover of the Land Institute. Because annual root
crops mostly tap into only the top foot or so of
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soil, that layer gets depleted, forcing farmers to
rely on large amounts of fertilizers to maintain
high yields. Often less than half the fertilizer in
the Midwest gets taken up by crops; much of it
washes into the Gulf of Mexico, where it fertilizes
algae blooms that cause a vast dead zone
around the mouth of the Mississippi. Annuals also
promote heavy use of pesticides or (Continued)

PHOTOS: REBECCA HALE, NGM STAFF
GRAPHIC: LAWSON PARKER, NGM STAFF. SOURCE: LAND INSTITUTE
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Perennials are thrifty. T/eir long

roots hold on to soil,
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human race WI|| wilt like any other crop,” Jacks
wrote 30 years ago. As growing populations force
farmers in poor countries onto steeper, erodible
slopes, the “disease” threatens to get worse.
Perennial grains would help with all these
problems. They would keep the ground covered,
reducing erosion and the need for pesticides,
and their deep roots would stabilize the soil and
make the grains more suitable for marginal lands.
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al hyb rsds in small plots. Amber waves of
perennlal grain may be decades away, but the
emergence of cheap DNA sequencing is allowing
plant breeders to work much faster than they
used to. Buckler thinks that for a tiny fraction of
the billions spent annually on corn research, one
could create field-testable perennial corn in as

little as ten years. “I think we should take a shot at
revolutionizing agriculture,” he says. —Robert Kunzig






