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Why do we care about CO, effects on plants?

Data: COIAC/GCP/NIPCC/Fuss et al 2014
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Drives Plant Growth
Shifts Species Composition
Alters Plant Interactions

Impacts Carbon Storage
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* In an ideal scenario *
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* In an ideal scenario *

Low CO, High CO,




BUT, eCO, stimulation
IS Inconsistent across
species and systems

* In an ideal scenario *
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Predicting future plant community interactions

Plant
performance

eCO, response Competitive
capacity ™ ) ability
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Predicting future grassy ecosystem community interactions

= Meta-analysis
N e —_—
= r"-;_%"'ﬁ, Criteria:
' » - elevated CO2 (eCO2) vs
\'*i\““* _{ ambient CO2 (aCO2)
\ T - competition comparison

- grassy biome (grassland,
savanna, woodland with a
continuous grass layer)

Mo. of species

s o 0 )
5 1020 30 — it
I_-‘.,‘:'-"_ - T o Sl

97 species from 20 studies
(23 C5 woody species, 49 C; herbaceous species, and 23 C, herbaceous species).
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Competition &
diversity effects

Competition vulnerability

Isolated vs Mixture

Diversity vulnerability

Monoculture vs Mixture
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Does competitive ability affect CO, stimulation, or vice versa?
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Does competitive ability affect CO, stimulation, or vice versa?
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Which traits are associated with success?

1 Leaf Nitrogen

T Leaf Area

| Specific Stem Density
| Leaf Thickness

| Life span

Acquisitive Strategies

*96% of ‘winners’ have been classified as invasive somewhere in the world




Community level responses
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Monoculture N _ . .
» Positive eCO, responses in dominant species

outweigh negative responses in rarer species

« But, community eCO, stimulation is modest
compared to that used in many predictive

|
i
|
i
|
i
|
|
[ntra—Funct.

Mixture I""l models.
I
|
i
|
i
|
I
|

I | I
|
|
|
I

Competition type

Inter—Funet. |
Miccture

0.0 0.5
I-::g_{-::nmmuult'_l.- eC0; response ratio)




Concluding thoughts
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Concluding thoughts

* Community level eCO,-stimulation unlikely to be ﬁ i i i

as strong as theory suggests

* eCO, does not ameliorate competitive effects

* The better competitors in the future are likely to have acquisitive and
invasive strategies

* We can’t ignore competitive effects when modeling future plant
growth!

* Big changes (e.g. bush encroachment) linked to eCO2 are likely to

occur via accrual of benefit in times/places where resources and
competition are not limiting.
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Thank youl!

Sarah Raubenheimer

sraubs@umich.edu

@ sarahraubs
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