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Overview

How do changes 1n

* temperature
* precipitation/water availability
* atmospheric CO, concentrations

impact major crop and forestry plant
species?




Data availability

Historical data/long term observations
Climate change experiments
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As we parse the experimental results
we have to remember that impacts on

photosynthesis # productivity # yield
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What do we know?

Agriculture

Key Messages:

* Many crops show positive responses to elevated carbon dioxide and low
levels of warming, but higher levels of warming often negatively affect
growth and yields.

Extreme events such as heavy downpours and droughts are likely to reduce
crop yields because excesses or deficits of water have negative impacts on
plant growth.

Global Climate Change
Impacts in the United States

A State of Knowledge Report from the
U.S. Global Change Research Program




Temperature affects plant:
* respiration

* photosynthesis

 growth

* phenology

Many different temperature metrics are

important
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As temperatures increase...

plants may be operating beyond their photosynthetic

optimum temperature
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As temperatures increase...

But, some acclimation can occur
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As temperatures increase...

developmental stages occur earlier

Approximate days or
growing degree days after Heading
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Changes in precipitation amount...

Plants vary in drought tolerance, but less water
1s bad for plants!

Drought tolerance = slow growth and greater
belowground allocation.




Changes in precipitation timing...

precipitation manipulation in 3 grasslands
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Elevated atmospheric CO,

Can growth enhancement by elevated

CO, offset detrimental effects of other
climate changes?
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As atmospheric CO, increases...

many plants grow more, but the magnitude
depends on nutrient and water availability and
photosynthetic pathway

Ainsworth and Long, 2005
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Duke FACE 2010

As atmospheric CO,
increases...

stomatal conductance may be
reduced

soybean

170 172 174 176 178 2.0
[CO,)": [cO,1"

Elevated [CO;] 27.5°C '
My (st v "'ir‘:‘ ‘

Tor-ngern et al, 2014
Ambient [CO,] 26.1 °C

Long et al, 2006




What don’t we know (very well)?

Allocation — how it 1s affected by temperature,
CO,, nutrient availability?

Can water use efficiency improve without
decreases to yield?

How much acclimation (in photosynthesis,

respiration, growth)?
How do multiple (3+) global change factors
interact?

The results of many studies suggest that temperature
and increased CQO, have less of an impact than
predicted




How to address what we don’t
know?

Increase:
* systematic data sharing
» multifactor global change experiments

e extreme event experiments




