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NASA PREDICTS NON-GREEN PLANTS ON OTHER PLANETS
NASA scientists believe they have found a way to predict the color of plants on planets in
other solar systems.
Green, yellow or even red-dominant plants may live on extra-solar planets, according to
scientists whose two scientific papers appear in the March issue of the journal, Astrobiology.
The scientists studied light absorbed and reflected by organisms on Earth, and determined
that if astronomers were to look at the light given off by planets circling distant stars, they
might predict that some planets have mostly non-green plants.
"We can identify the strongest candidate wavelengths of light for the dominant color of
photosynthesis on another planet," said Nancy Kiang, lead author of the study and a
biometeorologist at NASA's Goddard Institute for Space Studies, New York. Kiang worked
with a team of scientists from the Virtual Planetary Laboratory (VPL) at the California
Institute of Technology, Pasadena, Calif. VPL was formed as part of the NASA Astrobiology
Institute (NAI), based at the NASA Ames Research Center in California’s Silicon Valley.
"This work broadens our understanding of how life may be detected on Earth-like planets
around other stars, while simultaneously improving our understanding of life on Earth," said
Carl Pilcher, director of the NAI at NASA Ames. "This approach -- studying Earth life to
guide our search for life on other worlds -- is the essence of astrobiology."
Kiang and her colleagues calculated what the stellar light would look like at the surface of
Earth-like planets whose atmospheric chemistry is consistent with the different types of stars
they orbit. By looking at the changes in that light through different atmospheres, researchers
identified colors that would be most favorable for photosynthesis on other planets.
This new research narrows the range of colors that scientists would expect to see when
photosynthesis is occurring on extrasolar planets. Each planet will have different dominant
colors for photosynthesis, based on the planet’s atmosphere where the most light reaches
the planet’s surface. The dominant photosynthesis might even be in the infrared.
- more -2-

"This work will help guide designs for future space telescopes that will study extrasolar
planets, to see if they are habitable, and could have alien plants," said Victoria Meadows, an
astronomer who heads the VPL. The VPL team is using a suite of computer models to
simulate Earth-size planets and their light spectra as space telescopes would see them. The
scientists' goal is to discover the likely range of habitable planets around other stars and to
find out how these planets might appear to future planet-finding missions.
On Earth, Kiang and colleagues surveyed light absorbed and reflected by plants and some
bacteria during photosynthesis, a process by which plants use energy from sunlight to
produce sugar. Organisms that live in different light environments absorb the light colors
that are most available. For example, there is a type of bacteria that inhabit murky waters
where there is little visible light, and so they use infrared radiation during photosynthesis.
Scientists have long known that the chlorophyll in most plants on Earth absorbs blue and
red light and less green light. Therefore, chlorophyll appears green. Although some green
color is absorbed, it is less than the other colors. Previously, scientists thought plants are
not efficient as they could be, because they do not use more green light.
According to scientists, the Sun has a specific distribution of colors of light, emitting more of
some colors than others. Gases in Earth's air also filter sunlight, absorbing different colors.
As a result, more red light particles reach Earth's surface than blue or green light particles,
so plants use red light for photosynthesis. There is plenty of light for land plants, so they do
not need to use extra green light. But not all stars have the same distribution of light colors
as our Sun. Study scientists say they now realize that photosynthesis on extrasolar planets
will not necessarily look the same as on Earth.
"It makes one appreciate how life on Earth is so intimately adapted to the special qualities of
our home planet and Sun," said Kiang.
NASA GISS is a leading center in the study of Earth’s past, present and future climates,
research that is vital for understanding how life impacts and is impacted by the atmosphere
on other planets. The NAI, founded in 1997, is a partnership between NASA, 12 major U.S.
teams and six international consortia. NAI's goal is to promote, conduct and lead integrated
multidisciplinary astrobiology research and to train a new generation of astrobiology
researchers.
For related images, please visit:
http://www.nasa.gov/centers/goddard/news/topstory/2007/spectrum_plants.html
For more information about the NAI on the Internet, visit:
http://nai.nasa.gov/
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