Nitrogen fixation

what do we know and what do we need to know?




I. Agree that understanding N fixation 1s
critical to considerations ot global change

2. Think explicitly about different N fixation
pathways: symbiotic vs. free-living

3. Discuss N fixation environmental controls
within the context ot global change

4. Where do we go trom here?



1'he nitrogen cycle



Nitrogen hixation
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Nitrogen demand and global change

B CO2 and Climate
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Modified from Hungate et al. (2003) Science



A role for nitrogen fixation

B No N limitation
Bl N limitation, high N fixation
B N limitation, low N fixation
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Modified from Wang & Houlton (2009) Geophysical Research Letters



lLinkages between N and P

Phosphatase activity
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Nitrogen fixation by biome
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ic N Fixation

ion

iIXat

Free-Living N F




.. Agree that understanding N fixation 1s
critical to considerations of global change

2. I'hink exphecitly about different N fixation
pathways: tfree-living and symbiotic

3. Discuss the ways in which environmental
change 1s likely to atfect N fixation rates

4. Where do we go from here?
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Controls over N fixation rates:
Climate
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Houlton et al. (2008) Nature



Controls over N fixation rates:
Climate
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Controls over N fixation rates:
Climate
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Controls over N fixation rates:

Carbon
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Controls over N fixation rates:
Nutrients

to unfertilized rates
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Reed et al. (In press) Annual Review of Ecology, Evolution and Systematics



Controls over N fixation rates:
Nutrients (stoichiometry)
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Controls over N fixation rates:
Nutrients
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Controls over N fixation rates:
Nutrients
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Controls over N fixation rates

1ty composition

Commun




Controls over N fixation rates
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Controls over N fixation rates:
Community composition
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Controls over N fixation rates:
Putting 1t all together
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Controls over N fixation rates:
Putting 1t all together
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Evolution, and Systematics
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There’ s lots of things we still need to know about N
fixation, but there are lots of things we know already too.
We know climate, nutrients, hight etc. matter to N fixation

rates.




