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Puechabon 1983-2004:  Water BalanceIntroduction

Measurements 
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Greenhouse 2002 / 2003: Photosynthesis

-3
-2
-1
0
1
2
3
4
5
6

0 12 24 36 48 60 72 84 96

[u
m

ol
 m

-2
* s

-1
]

measured plant 1 measured plant 2
simulated

-6
-4
-2
0
2
4
6
8

10
12

0 12 24 36 48 60 72 84 96

[u
m

ol
 m

-2
 s

-1
]

measured plant 1 measured plant 2
simulated*projected leaf areaGrote et al. 2006

Modelling
- Evaluation

Conclusions 



Forschungszentrum Karlsruhe
in der Helmholtz-Gemeinschaft

Montpellier, 03.10.2007IMK-IFU

Puechabon 1998 / 1999:  Enzyme activityIntroduction
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Greenhouse 2003: Monoterpene Emission
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Montpellier 2006:  Photosynthesis (well watered)Introduction
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Montpellier 2006: Monoterpene Emission (well watered)
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The PSIM-BIM model

Enzyme activity state

Foliage development stage

Age class distribution

Phenology sub-model
(SIM)CO2

Photosynthesis sub-model (Farquahr)

Methyl erythritol cyclodiphosphate

NADPH GAP
Pyruvate

D-1-deoxyxylulose-5-phosphate

Isopentenyl pyrophosphate

Dimethylallyl pyrophosphate

Geranyl pyrophosphate

Farnesyl-
pyrophosphate Monoterpenes

Isoprene

Isoprene synthase

Monoterpene synthase

ATP

Bi
oc

he
m

ic
al

 I
so

pr
en

oi
d 

M
od

el
(B

IM
)

Introduction

Measurements 

Conclusions 

Modelling
- Reminder



Forschungszentrum Karlsruhe
in der Helmholtz-Gemeinschaft

Montpellier, 03.10.2007IMK-IFU

Drought ResponseIntroduction

Measurements 

Modelling
- Simulation

Puechabon 2006:                     Photosynthesis

Monoterpene Emission
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• Vertical leaf distribution
• Canopy microclimate
• Seasonal change of LAI
• Seasonal leaf age class 

distribution
• Enzyme activity dynamics
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UpscalingIntroduction

Measurements 

Modelling
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Conclusions 

Simulated daily monoterpene emission for a Holm oak 
stand in Puechabon for the year 2006
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1. Emission is insensitive to soil drought 
until photosynthesis is practically zero

2. Substrate limitation might explain most 
of the decreased emission rates under 
drought    

3. The overall drought related decrease in 
Holm oak monoterpene emission for the 
year 2006 has been estimated to be 
app. 44%!

1. Emission is insensitive to soil drought 
until photosynthesis is practically zero

2. Substrate limitation might explain most 
of the decreased emission rates under 
drought    

3. The overall drought related decrease in 
Holm oak monoterpene emission for the 
year 2006 has been estimated to be 
app. 44%!
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