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% change in crop yields in 2080 considering altered temperature, rainfall
and socio-economics but NO carbon dioxide fertiliza tion of plant growth

Map 1
Without carbon fertilization

If there are no beneficial effects from increased carbon dioxide, agricultural output declines almost everywhere and catastrophically

closer to the equator.
(climate-induced percent change in agricultural productivity between 2003 and the 2080s)
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Source: Cline (20074
Mate: MA refers to “not applicable” for Alaska and northem Canada, and to “not available” elsewhere.






% change in crop yields in 2080 considering altered temperature, rainfall
and socio-economics PLUS carbon dioxide fertilizati on of plant growth

Map 2

With carbon fertilization
If some crops benefit from increased carbon dioxide, the global impact is less dire and those areas farther from the equator may see some

increases in agricultural productivity.
(climate-induced percent change in agricultural productivity between 2003 and the 2080s)
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Source: Cline (2007),
Mote: MA refers to *naot applicable” for Alaska and northem Canada, and to “not available” elsewhers,



World Population: 1950-2050
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Source: U.S. Census Bureau, International Data Base, July 2007 version.




PARTS PER MILLION
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The impacts of CO , on crops
have only been fully
appreciated in the last 30
years.

Also...

Unlike temperature and
precipitation, there are not
consistent spatial and

temporal patterns of CO , that
can be studied and used to
develop improved crops.
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20 % gain
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Benefits
to C,; and
C, crops
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[CO, [CO,]
today 2050

No change in development, growth or yield

under well watered conditions
Leakey (2009) Proceedings of the Royal Society



C, species dominate some of the most food
Insecure regions but no data from such places.



1) How will rising CO , contribute
to climate change impacts

on crop production

in the 21 st century?

2) How can we
Improve the
situation?
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drought'

Two options for crop improvement:
*Reduce the negative
Enhance the positive




Temperatures, drought &
flooding have always
challenged agriculture.

Decades of research and plant
breeding have dealt with these
stresses.

Biotechnological approaches
are now making further
progress.

But we have made no attempt
to take greater advantage of
rising CO ,



% Increase at elevated [CO,]
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Observations across all
C3 FACE experiments
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www.igb.uiuc.edu/research/ecology
_globalchange.html




