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NSF awards $14.7 million for research to
deepen understanding of Earth’s biodiversity

Topics range from the role of symbiotic bacteria in agriculture to peatmosses as
ecosystem engineers

NSF Dimensions of Biodiversity grantees will study Campbell Lake and nearby peatlands
in Alaska.
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Symbiotic bacteria -- microbes that have close and long-term relationships with their "hosts"
-- are everywhere on Earth: in soil, in coral reefs, in humans.

Through a new National Science Foundation (NSF) Dimensions of Biodiversity grant,
scientist Joel Sachs of the University of California, Riverside, will look at native California
legume plants and their symbiotic nitrogen-providing bacteria, as well as at the soil in which
the plants are rooted, to determine the magnitude of the benefits the bacteria provide.
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Sachs plans to educate farmers on plant-microbe interactions. His research will guide how
microbes may be used to increase the productivity of agricultural systems.

The project is one of seven funded this year through the Dimensions of Biodiversity
program, a unique research initiative that integrates multiple areas of study, in contrast to
traditional biodiversity studies that focus on one taxonomic group or ecosystem.

The program is part of NSF's Environmental Research and Education (ERE) portfolio.

A total of $15.2 million has been invested in the awards, $14.75 million from NSF's
Directorate for Biological Sciences and $450,000 in co-funding from the National Natural
Science Foundation of China.

"These awards showcase the creativity of scientists and the power of biology to understand
the rules by which communities of organisms form, interact and change through time," says
James Olds, NSF assistant director for Biological Sciences. "The projects examine global-
scale gradients in biodiversity and the eco-evolutionary feedbacks between coexisting
species and their environments in new and transformative ways."

The Dimensions of Biodiversity program links functional, genetic and phylogenetic
dimensions of biodiversity, offering opportunities to produce rapid advances in
understanding the creation, maintenance and loss of biodiversity.

The research will fill gaps in biodiversity knowledge, scientists say. It also has the potential to
lead to significant progress in agriculture, fuel, manufacturing and health.

For example, plant and animal extinctions are detrimental to human health, researchers
have found. Species losses in ecosystems such as forests and fields result in increases in
pathogens, or disease-causing organisms. The species most likely to disappear as
biodiversity declines are often those that buffer infectious disease transmission. Those that
remain tend to be ones that magnify diseases such as Lyme disease.

Economic sustainability also depends on the diversity of life on Earth. Many industrial
materials, such as fibers and dyes, come from biological sources. In addition, biodiversity is
important to water, food and pharmaceuticals.

To conserve Earth's biodiversity, scientists funded through the Dimensions of Biodiversity
program are working to better understand interactions between, for example, plants and
insects.

The 2017 Dimensions of Biodiversity projects focus on topics that include: genome structure
and adaptive evolution in peat mosses as ecosystem engineers; biotic and abiotic (such as
water and soil) drivers of Central and South American plant speciation, whereby one species
becomes two; and determining why insects are tolerant of potent toxins in plants they
consume.

2017 NSF Dimensions of Biodiversity Awards

James Bever, University of Kansas Center for Research Inc.: Dimensions US-China:
Collaborative Research: Microbe eco-evolutionary feedbacks as drivers of plant coexistence
and diversity gradients <https://www.nsf.gov/awardsearch/showAward?

AWD ID=1738041&HistoricalAwards=false>
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Gregory Bonito, Michigan State University: Dimensions: Phylogenetic and functional diversity
of tripartite plant-ungal-bacterial symbioses <https://www.nsf.gov/awardsearch/showAward?
AWD_ID=1737898&HlistoricalAwards=false>

Tadashi Fukami, Stanford University: Dimensions: Collaborative Research: Assembly and
function of nectar microbial communities <https://www.nsf.gov/awardsearch/showAward?
AWD_ID=1737758&HistoricalAwards=false>

Kathleen Kay, University of California, Santa Cruz: Dimensions: Collaborative Research:
Biotic and abiotic drivers of Neotropical plant speciation
<https://www.nsf.gov/awardsearch/showAward?AWD ID=1737889&HistoricalAwards=false>

Laura Reed, University of Alabama, Tuscaloosa: Dimensions: Collaborative Research:
Integrating phylogenetic, genetic, and functional approaches to dissect the role of toxin
tolerance in shaping Drosophila biodiversity <https://www.nsf.gov/awardsearch/showAward?
AWD ID=1737869&HistoricalAwards=false>

Joel Sachs, University of California, Riverside: Dimensions: Collaborative Research:
Elucidating the drivers of mutualism variation in host-symbiont metapopulations
<https://www.nsf.gov/awardsearch/showAward?AWD ID=1738009&HistoricalAwards=false>

A. Jonathan Shaw, Duke University: Dimensions: Collaborative Research: Genome structure
and adaptive evolution in peatmosses (Sphagnum): ecosystem engineers
<https://www.nsf.gov/awardsearch/showAward?AWD _1D=1737899&HistoricalAwards=false>
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Inbred seed Ilheé of strigose bird's-foot trefoil are being studied in this California
greenhouse.
Credit and Larger Version (/news/news_images.jsp?cntn_id=2429438&org=NSF)
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Euglossine bees,shown here, are common pollinators of spiral ginger plants in the
Neotropics.
Credit and Larger Version (/news/news_images.jsp?cntn_id=2429438&0rg=NSF)
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False color scanning electron micrograph of nectar-inhabiting yeast on a sticky monkey

flower.
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Undergraduate researcher Brelahn Wyatt/University of Alabama collects fly larvae for an
assay.
Credit and Larger Version (/news/news_images.jsp?cntn_id=2429438&0org=NSF)

Dimensions of Biodiversity researchers are studying a soil fungus in culture on malt extract
agar.
Credit and Larger Version (/news/news_images.jsp?cntn_id=242943&org=NSF)
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The National Science Foundation (NSF) is an independent federal agency that supports
fundamental research and education across all fields of science and engineering. In fiscal
year (FY) 2018, its budget is $7.8 billion. NSF funds reach all 50 states through grants to
nearly 2,000 colleges, universities and other institutions. Each year, NSF receives more than
50,000 competitive proposals for funding and makes about 12,000 new funding awards.

[ Get News Updates by Email <http://service.govdelivery.com/service/subscribe.html?
code=USNSF_51>
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NSF Home Page: https://www.nsf.gov <https://www.nsf.gov>
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