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Feeding People and Preserving Biodiversity
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Scientific agriculture

Joseph Priestley
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Food security

Thomas Malthus
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Precision agriculture
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Soil moisture & weed control -
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Modern wheat
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Wild wheat

bdlApoareaym 998zsezy /6dl/00025€2
y/sabeuwi/elpawn-02:-2qq Buismau//.dny




Genetic modification of rice

www.ricediversity.org/thebasics/

Ancestral rice
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Modern rice
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Global population growth

World population development
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VWheat yields in selected countries, 1950-2004

Normal and dwarf wheat

Source: FAD

Green Revolution wheat yields, 1950-2004




Molecular crop improvement

Bt maize
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Agriculture and biodiversity

Peter Raven
Director of the Missouri Botanical Garden

http://www.botany.org/plantsciencebulletin/images/54-2_raven.jpg

“Nothing has driven more species to extinction or caused more
Instability in the world’s ecological systems than the development

of an agriculture sufficient to feed 6.3 billion people.”




Forest biodiversity
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Forest clearing
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New Zealand
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United States
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Monoculture

http://awalkabout.files.wordpress.com/
2009/06/corn_field339213037_std.jpg

http://blogs.nationalgeographic.com/blogs/news/chiefeditor/farmland-picture-3.jpg




Eutrophication
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Arable land Is limited

I arable land (1,000 Ha)
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The food price crisis of 2008
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Increasing global temperatures
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Stott et al, Nature 432:610 (2004)
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Temperature Anomaly (°C)

Slide courtesy of Dr. David Battisti




Projected growing season temperatures

Percent of Summers in 2090 Warmer than Warmest on record
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Battisti and Naylor 2008




Water Scarcity and Climate Change

Little or no water scarcity Approaching physical water scarcity Mot estimated

[ | Physical water scarcity B Economic water scare ity

Some areas wetter, some areas drier

) oL oyl Slide courtesy of Dr. David Molden, International Water Management Institute




What we'll need to do in the 21st century

Reduce agriculture’s ecological footprint

Decrease agriculture’s use of fresh water

Reduce agricultural pollution of air, land and water

Adapt crops to a hotter, drier world

> Double the food supply by 2050




The objectives

Increase tolerance to heat and drought

Increase tolerance to flooding and salinity
Enhance pest and disease resistance biologically
Increase crop productivity

Increase nitrogen utilization efficiency

Increase the efficiency of photosynthesis

> New crops, new methods, new systems




The obstacles
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The obstacles

d .N MORA: OIRE EST POSSIBLE
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Biotechnology and biodiversity

Peter Raven
Director of the Missouri Botanical Garden

“To assert that GM techniques are a threat to biodiversity
IS to state the exact opposite of the truth.”

“The less focused and productive this agriculture
IS, the more destructive its effects will be.”
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Desert agriculture

Photo courtesy of Dr. AvigadVonshak,
Jacob Blaustein Institute for Desert
Research, Ben-Gurion University of the
Negev

http://www.hos.ufl.edu/ProtectedAg/images/Arava-2a.jpg




The UVI Aquaponic System

Effluent line

Degassing
Base addition

Fish rearing tanks Hydroponic tanks

l::laririerJ

Filter tanks Return line

From SRAC pub 454, University of the Virgin Islands Agricultural Experiment Station




Integrated aquaculture and saline agriculture

alt Production

Mangrove intercropped
Salicornia fields with Salicorma

Created wetlands

Lake Mai Hewil
Seawaler from
Shrimp & Fish Production
{(44.000ppm salinity]

Open Fresh Watar Li'a-r;_.,
(510 ppm salinfty)

Photos courtesy of Dr. Carl Hodges, The Seawater Foundation






