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The The beneficialbeneficial
 

rolerole
 

of of photosynthesisphotosynthesis
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Long et al. 2004

CO2

 

rise can improve
 

plant
 

growth
 

and production
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Measuring net C exchange (NEE) 
Ecosystem and Global Fluxes

The Flux network
Role of the component fluxes 
(respiration/ assimilation)

FR /FA

Courtesy of E. Brugnoli
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CO2

 

rise is
 

associated
 

to
 

temperature rise 
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Consequences
 

of temperature increase
 

on the biosphere:
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Consequences
 

of temperature change
 

on the biosphere:
Plant distribution
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present

Warmer than
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Present

Prentice et al. 2001
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Consequences
 

of temperature change
 

on the biosphere:
Migration, population

 
structure, and exctinction

Trees climb mountains 
and move northward

http://www.sciencefriday.com/news/030907/tree.jpg
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Consequences
 

of temperature change
 

on the biosphere:
Migration, population

 
structure, and exctinction

Multispecies

 

genetic divergence

 

on 25 forests shows more differentiation in 
Southern populations (Corsica, Italy, Balkans) developed in glacial refugia

higher than the mean lower than the mean

Petit et al. 2003
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Consequences
 

of temperature changes
 

on the biosphere:
Migration, population

 
structure, and exctinction

Origin and separation of relic species: The Mediterranean Zelkovas

Two relic populations in Europe that 
have been isolated by environmental 

constraints Fineschi et al. 2002
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Consequences
 

of temperature increase
 

on the biosphere:
Biochemical

 
effects

High temperature makes O2

 

more available at Rubisco, 
favoring

 
photorespiration and reducing net photosynthesis
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Consequences
 

of temperature increase
 

on the biosphere:
Heat

 
waves

Simulated changes of NPP (compared to 2000-2002) 
during summer (left) and during the whole year 

2003 (right)

Ciais et al. 2005

http://en.wikipedia.org/wiki/Image:Canicule_Europe_2003.jpg
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Consequences
 

of temperature increase
 

on the biosphere:
Enhancing

 
drought
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photosynthesis
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Drought
 

reduces
 

photosynthesis
 

…which
 

reduces
 ecosystem

 
primary

 
production…

…and
 

exacerbates
 

extreme
 

events
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Plants
 

acclimate/adapt
 

to
 

drought
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Future scientific
 

challenges:
To

 
understand/exploit molecular-to-ecological

 mechanisms
 

of adaptation
 

to
 

the environment
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The anthropogenic
 

influence
 

on the biosphere: pollutants
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Stomata
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The anthropogenic
 

influence
 

on the biosphere: pollutants

Loreto et al. 2001
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Stomatal conductance, mol m-2 s-1 
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Tabacco

Betulla

The biosphere
 

to
 

remove
 

and detoxify
 

pollutants

Ozone
(300ppb 3h)

Ozone
(300ppb 3h)

+
Isoprene
(3ppm)

=  << damage=  >> damage

Loreto et al. Plant Physiol 2001
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The BVOC family (emission
 

> 1000 Tg C y-1)
> 500
Tg C y-1

sesquiterpenes
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Courtesy of M. Dicke for VOCBAS

BVOCs
 

in biotic
 

stress interactions
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The earth reactor
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Monoterpenes

The earth reactor
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The ACCENT –
 

VOCBAS 
Castelporziano

 
field campaign
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•to provide information on BVOC fluxes by the Mediterranean “macchia” in a 
periurban environment and in a season (spring) characterized by plant 
physiological conditions unrestrained by environmental stresses

•to identify, through combined flux measurements of BVOC and pollutants, 
mechanisms by which BVOC may affect the yield of ozone, aerosol and 
particles in a periurban environment

The ACCENT –
 

VOCBAS 
Castelporziano

 
field campaign

 Aims:
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VOC+ NOx
BVOC

BVOC
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Future scientific
 

challenges: 
the sustainable

 
use

 
of biosphere

 
resources

The biosphere

 

to

 

mitigate 
environmental

 

changes
The biosphere

 

for

 

food and 
non-food uses

 

(bioenergy)

“Agriculture

 

and forest

 

productivity

 must

 

double

 

in the next

 

years

 

to

 

face 
requirements

 

for

 

food and non food 
purposes”
T. Hall –

 

EC officer, yesterday
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ISONETISONET

CCC

http://www.ptrms.com/index.html
http://www.torinoscienza.it/articoli/apri?obj_id=182
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Foreseen
 

and unforeseen
 

consequences
 

of rising
 

CO2

Gedney et al. 2006
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