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Scientific agricultureScientific agriculture
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Food securityFood security
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Chemical fertilizationChemical fertilization
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Precision agriculturePrecision agriculture

GPS-guided tractorsGPS-guided tractors

http://3 bp blogspot com/ TGTE52t75H0/SbwqVhttp://3 bp blogspot com/ TGTE52t75H0/SbwqVhttp://3.bp.blogspot.com/_TGTE52t75H0/SbwqV
oOGBrI/AAAAAAAAALo/lYCc8hwNZ5I/s400/gps
-tractors.jpg

http://3.bp.blogspot.com/_TGTE52t75H0/SbwqV
oOGBrI/AAAAAAAAALo/lYCc8hwNZ5I/s400/gps
-tractors.jpg

http://blogs.tampabay.com/.a/6a00d83451b05569e20120a5713600970b-900wihttp://blogs.tampabay.com/.a/6a00d83451b05569e20120a5713600970b-900wi

Soil moisture & weed controlSoil moisture & weed control



www kukurydza org pl/imagwww kukurydza org pl/imag

Creating corn by genetic modificationCreating corn by genetic modification
www.kukurydza.org.pl/imag
es/teosinte1.jpg
www.kukurydza.org.pl/imag
es/teosinte1.jpg

http://www.arini.ac.uk/pic
s/maize%202altd.jpg
http://www.arini.ac.uk/pic
s/maize%202altd.jpg

www.kukurydza.org.pl/images/teosinte1.jpgwww.kukurydza.org.pl/images/teosinte1.jpg



Genetic modification of wheatGenetic modification of wheat
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Genetic modification of riceGenetic modification of rice
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Familiar genetically modified foodsFamiliar genetically modified foods
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Global population growthGlobal population growth
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Normal and dwarf wheatNormal and dwarf wheat

Green Revolution wheat yields, 1950-2004Green Revolution wheat yields, 1950-2004



Molecular crop improvementMolecular crop improvement
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http://www.sustainablescale.org/images/uploaded/Population/World%20Population%20Growth%20to%202050.JPGhttp://www.sustainablescale.org/images/uploaded/Population/World%20Population%20Growth%20to%202050.JPG



Agriculture and biodiversityAgriculture and biodiversity
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“Nothing has driven more species to extinction or caused more“Nothing has driven more species to extinction or caused more

instability in the world’s ecological systems than the development instability in the world’s ecological systems than the development 

of an agriculture sufficient to feed 6.3 billion people.”of an agriculture sufficient to feed 6.3 billion people.”
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United StatesUnited States
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EutrophicationEutrophication
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The food price crisis of 2008 The food price crisis of 2008 

Source: FAOSource: FAO



Increasing global temperatures Increasing global temperatures 

Stott et al, Nature 432:610 (2004)Stott et al, Nature 432:610 (2004)



Impact of climate change on crops Impact of climate change on crops 

2003

Slide courtesy of Dr. David BattistiSlide courtesy of Dr. David Battisti



Projected growing season temperatures Projected growing season temperatures 

Battisti and Naylor 2008Battisti and Naylor 2008



Water scarcity will increase in many placesWater scarcity will increase in many places

Slide courtesy of Dr. David Molden, International Water Management InstituteSlide courtesy of Dr. David Molden, International Water Management Institute



What we’ll need to do in the 21st centuryWhat we’ll need to do in the 21st century

Reduce agriculture’s ecological footprint Reduce agriculture’s ecological footprint 

Decrease agriculture’s use of fresh waterDecrease agriculture’s use of fresh water

Reduce agricultural pollution of air, land and waterReduce agricultural pollution of air, land and water

Adapt crops to a hotter, drier world Adapt crops to a hotter, drier world p pp p

Double the food supply by 2050Double the food supply by 2050Double the food supply by 2050Double the food supply by 2050



The objectivesThe objectives

Increase tolerance to heat and droughtIncrease tolerance to heat and drought

Enhance pest and disease resistance biologicallyEnhance pest and disease resistance biologically

Increase tolerance to flooding and salinityIncrease tolerance to flooding and salinity

Enhance pest and disease resistance biologicallyEnhance pest and disease resistance biologically

Increase crop productivityIncrease crop productivity

Increase nitrogen utilization efficiency Increase nitrogen utilization efficiency 

Increase the efficiency of photosynthesisIncrease the efficiency of photosynthesis

New crops, new methods, new systemsNew crops, new methods, new systems



The obstaclesThe obstacles

Source: 2009 FASEB report on Federal Funding for Biomedical and Related Life Sciences ResearchSource: 2009 FASEB report on Federal Funding for Biomedical and Related Life Sciences Research
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Biotechnology and biodiversity
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“To assert that GM techniques are a threat to biodiversity
is to state the exact opposite of the truth.”

“To assert that GM techniques are a threat to biodiversity
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“The less focused and productive this agriculture“The less focused and productive this agriculture
is, the more destructive its effects will be.”is, the more destructive its effects will be.”



Desert agricultureDesert agriculture
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Integrated aquaculture/agriculture systemsIntegrated aquaculture/agriculture systems

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



Integrated aquaculture and saline agricultureIntegrated aquaculture and saline agriculture

Photos courtesy of Dr. Carl Hodges, The Seawater FoundationPhotos courtesy of Dr. Carl Hodges, The Seawater Foundation




