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12 sunlit, 

climate-controlled chambers

6 chambers -> ambient Tair 

(unheated chambers) 

6 chambers -> Tair + 3 °C 
(heated chambers)

2 temperature treatments
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          S = 1

          S = 3           24

          S = 9

          bare soil

30 individuals per pot

planted in a hexagonal grid

3 species richness (S) levels
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•Physiological acclimation: shifts of  Topt & Psat            

(Gunderson et al. 2000)

•Morphological changes: leaf size and thickness 
(Lichtenthaler 1996; Atkin et al. 2006 )

•Biochemical changes: N & C concentrations 
(Lichtenthaler 1996; Loveys et al. 2002)

Physiological acclimation, 
morphological & biochemical changes
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Physiological acclimation

Li-Cor 6400

Psat measured at 7 air temperatures:

4 °C intervals between 14 & 38 °C

(14 – 18 – 22 – 26 – 30 – 34 – 38 °C)
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Morphological & biochemical changes

• SLA (leaf area/dry leaf mass)

Biochemical changes

• C, N, C/N

• NUE (Psat,max/N)
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Curve fitting to determine Topt & Psat,max

× 2 (temperature)

× 3 (S) 54 fittings
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C, N, C/N & NUE

0.0

0.5

1.0

1.5

2.0

0.0 0.5 1.0 1.5 2.0

[N] (g m -2) unheated

[N
] 

(g
 m

-2
) 

h
ea

te
d

0

5

10

15

20

25

0 5 10 15 20 25

[C] (g m -2) unheated

[C
] 

(g
 m

-2
) 

h
ea

te
d

0

5

10

15

20

25

0 5 10 15 20 25

C/N  unheated

C
/N

 h
ea

te
d

0

1

2

3

4

5

0 1 2 3 4 5

NUE (10-4 mol CO2 mol-1 N s -1) unheated

N
U

E
 (

10
 -4
 m

o
l C

O
2
 m

o
l-1

 N
 s

-1
) 

h
ea

te
d

C

B

D

A

T effect: on N & C

   heated > unheated

No S effect



   Unheated                 Heated

0

3

6

9

12

15

B
 (

g
 p

la
n

t-1
)

Introduction ConclusionsM & M Results

Experimental setup Measurements

Above-ground biomass – plant level
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Above-ground biomass – community level

   , -- Unheated        , ▬  Heated

T effect:
heated < unheated

S effect:
S3 & S9 > S1

 De Boeck H.
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Conclusions

• T effect - in heated chamber:

higher Psat & Psat,max but no shifts in Topt 

higher [N] & [C] in the leaves

reduced SLA
• S effect - at S3 & S9:

higher SLA 

• similar above-ground plant biomass at each T 
& S treatment
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