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Overview of presentation 

Leaf traits  - wet & dry weight 
(Q. robur) - leaf area & Specific Leaf Area 
  - %N in leaf, twig, bud 
 
Phenocam  - Greenness index 
 
JULES runs  - modelled vs observations 

Top 

Mid 

Bot 



Leaf wet & dry weight 
y = 2.36x 
R² = 0.92 
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Leaf dry weight (g) 

Leaf wet weight = 2.36 * Leaf dry weight 
 
Leaf water content: 
May ~80%  June ~60%  July-Oct ~50% 

No clear relationship between 
leaf mass & canopy position 
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Leaf area & Specific Leaf Area 

Leaf area (cm2) = 60.5 * Leaf wet weight (g) 

y = 60.5x 
R² = 0.87 
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Leaf wet weight (g) 

SLA increases with initial leaf growth 
then remains ~10-20 mm2/mg 
 
No clear relationship in SLA with 
canopy position 

SLA (mm2mg-1) = Leaf Area (mm2) / Leaf mass (mg) 
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Average Leaf % Nitrogen by canopy position 
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Average Bud & Leaf % Nitrogen by canopy position 
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Average Twig % Nitrogen 
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Influences on plant N content  

Schlemmer et al. 2013. Remote estimation of nitrogen and chlorophyll contents in maize at leaf and canopy levels. Remote sensing 

Photosynthesis is known to be tightly correlated with leaf N 
Main N containing molecules in plants: 
 - RUBISCO – rate limiting enzyme of photosynthesis 
 - Chlorophyll (~6.3% N) – light-harvesting pigment 
 - Nucleic acids & proteins involved in cell regulation & respiration 
~75% of N in C3 plant leaves is in chloroplasts & involved in photosynthesis 

Relationship between leaf N and Chl content 
in maize leaves under different growing 
degree days (GDD) – Schlemmer et al 2013 



Phenocam – Green chromatic coordinate (Gcc index) 

0.3

0.32

0.34

0.36

0.38

0.4

0.42

0.44

10 Apr 17 Apr 24 Apr 01 May 08 May 15 May 22 May 29 May

Ph
en

oc
am

 G
cc
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GPP – Total CO2 fixed per unit time 
 
RA – Rate of growth & maintenance respiration 
 
NPP – Net rate of organic matter production 
 
            NPP = GPP - RA 
 
RH – Rate of heterotrophic respiration 
 
NEE – Net instantaneous measure of CO2  
               influx/output within ecosystem 
 
NEP – Net rate of organic matter accumulation  
               in ecosystem (over time) 
 
     NEE or NEP = GPP - RA - RH 
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Schematic of plant/ecosystem CO2 exchanges 



Fixed LAI = 5 
Prescribed LAI = from obs at Mill Haft 
Phenology OFF, CanRadMod 6 

JULES runs 
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JULES vn4.2 point location forced with hourly Shawbury meteorological station data 



Observed Leaf/Plant Area Index (LAI/PAI) 



NEE from Mill Haft fluxes & JULES model (KgC m-2 s-1) 
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JULES vn4.2 point location forced with hourly Shawbury meteorological station data 
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Average Leaf Nitrogen (g) by canopy position 

Leaf N (g) = Leaf N (%) * Dry Leaf mass (g) 
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Thanks, Questions ? 



Measuring the response of leaf photosynthesis to CO2  
 

Characterize this response across the woodland under ambient conditions 
 
Derive  two key photosynthetic parameters (Vcmax and Jmax)  use to model 
photosynthesis  
  
 

Oaks: 
Top, mid and low canopy  

Hazel  

Measured a total of 
31 Response curves 

Hazel and Sycamore -understory 


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Fixed LAI = 5�Prescribed LAI = from obs at Mill Haft�Phenology OFF, CanRadMod 6
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19

