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Carbon cycling
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Coastal Sage Scrub
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Problematic invasion by exotic grasses
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Hypotheses

e Altered precipitation will affect productivity, with
exotic dominated communities being more
dynamic in their response. Native community
productivity expected to be more stable across
precipitation scenarios.

 Decreased precipitation will slow decomposition
overall. Exotic litter will be more readily degraded
than native litter thanks to differences in litter
quality.
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Productivity

* NDVI

— Integrative ecosystem measure of carbon gain
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— Integrative ecosystem measure of carbon gain
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Productivity

* NDVI

— Integrative ecosystem measure of carbon gain
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Phenology tracks rainfall

Exotic dominated community

- 150
= 100
50
o
L
=
- |
i
= _| | L
o [* 3
8 ! ‘| ; : ..I i__‘_\‘
o .i! ) __F,I' 2 $ = 'tii “_‘\..__l' ——F i_,_'! i=
™ £ 3 '
.'.I'FIIII L 1 : | I "I’.'.' 11 IIIIII 11N II ] : | III 1
Dec.1 Apr.i Aug 1 Dec.1 Apr.1 Aug.1 Dec.1 Apr.1
Date

e Productivity is highly sensitive to rainfall

* Indicates significant treatment differences in repeated measures ANOVA
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e More subtle differences across rainfall

treatments.




Magnitude between treatments is greater
for exotic communities

Exotic dominated community
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Native communities are more productive in
drought scenarios

100 % 150 %

e

* = significant rainfall x community composition interaction for that year
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Exotic communities are more productive in
high rainfall years
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Decomposition




Exotic decomposes faster than native litter
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Exotic decomposes faster than native litter

Exotic dominated community

o _
o
B Avena fatua

;é“ ﬁ | Salvia mellifera
| -
o WO 1
> o 1
—
- O
5 _
£ Ll
©
w o
) -
o 1T
2 o =
m T
=

m =

D —

p<0.001 for species in both community types

150

Rainfall treatment (%)

Mass loss after 1 year (%)

15 20 25 30 35

5 10

0

Native dominated community

=

100 150

Rainfall treatment (%)



Decomposition rates are insensitive to

rainfall regime
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Decomposition rates are insensitive to
rainfall regime
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Carbon calculations
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Carbon calculations

Native dominated community
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Conclusions

 Under drought conditions, greatest carbon
sequestration will occur in native dominated
communities
— Coupled with low decomposition rates, this can be an

important carbon sink

e High rainfall years will promote greater carbon
sequestration by exotics, especially when associated
with invasion into native dominated areas

— High decomposition rates of exotic litter minimizes the
actual carbon sink

e [nvasion is likely to have a larger impact on ecosystem
functioning than shifting rainfall regimes



Ralph Keeling
Josh Kohn
David Lipson
Stuart Sandin
Jon Shurin

Rachel Abbott"
Pablo Bryant
Sharon Booth
Jennifer Funk
Scott Gressard
Andrew Heath
Kirk Hutchison
Chris Kopp
Laurel Brigham
Melissa Sanchez
Jen Shih

: erds I : y S
NSFDEB i 0%, o
NSF.GRFP "™

R

CA Nativ‘é,-hlants o e
Messier Fund
Mathias -




ions’?

Quest




	Effects of altered precipitation on ecosystem processes in coastal sage scrub
	Carbon cycling
	Coastal Sage Scrub
	Rainfall variability to increase
	Problematic invasion by exotic grasses
	Hypotheses
	Experimental design
	Carbon calculations
	Productivity
	Productivity
	Productivity
	Phenology tracks rainfall
	Phenology tracks rainfall
	Magnitude between treatments is greater for exotic communities
	Native communities are more productive in drought scenarios
	Exotic communities are more productive in high rainfall years
	Decomposition
	Exotic decomposes faster than native litter
	Exotic decomposes faster than native litter
	Decomposition rates are insensitive to rainfall regime
	Decomposition rates are insensitive to rainfall regime
	Carbon calculations
	Carbon calculations
	Carbon calculations
	Carbon calculations
	Carbon calculations
	Estimate gC/m2 gain
	Conclusions
	Slide Number 29
	Questions?

