
Figure 7. Correlat ion between ecosystem
resp i ra t ion  and wate r  leve l  in  the  bog 
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Hypotheses: 1.) Changes in ground water level influence CO2 exchange in the bog but these changes vary with microhabitat diversity
2.) There are inter-specific variabilities in CO2 exchange processes in the bog

Introduction: Peatlands in the Northern Hemisphere play 
a significant role in CO2 sequestration and storage but are 
also potential sources in the changing climate scenario. 
In tens ive measurements  were car r ied out  to 
understand how ecosystem CO2 exchange processes are 
regulated and how the respect ive herbaceous 
plant types, grass/ sedge and moss,  contribute to 
t h e  o v e r a l l  C O2 e x c h a n g e  o f  a  m o u n t a i n 
peatland in Fichtelgebirge, south-eastern Germany. 

Discussion: Compared to mosses, grasses and sedges were least affected 
by fluctuations of the GWL in the peatland. Mosses preferred cool and 
sheltered areas within the habitat and were very sensitive to increased 
light and VPD. These differences are attributed to differences in plant 
physiology among the different vegetation types, which determines how 
they respond to their biotic environment. The predicted higher 
temperatures and drought periods during the season, arising from climate 
change, could lead to a stronger CO2 efflux from a bog ecosystem.
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Methods: Chambers (Droesler et al., 2005) were used to 
measure CO2 exchange in two plant communities. Leaf 
level responses were examined with an infra red gas 
analyzer (IRGA, LI-6400). Parameter f i ts and 
comparisons for net ecosystem exchange (NEE) and gross 
primary production (GPP) among the different ecosystem 
components were conducted using an empirical 
hyperbolic light response model (Owen et al., 2007). 
Changes in biomass and leaf area index (LAI) of the 
vegetation were also continuously monitored during the 
active vegetative period in summer (Fig. 1 & 2). 

Figure 8. Correlation between ecosystem respiration 
a n d  s o i l  t e m p e r a t u r e  i n  t h e  b o g

T a b l e  1 .  B e s t - fi t P a r a m e t e r s  o f  t h e  E m p i r i c a l  H y p e r b ol i c  L i g h t 
R e s p o n s e  M o d e l  f o r  ( A )  G r a s s  N E E  ( B )  M o s s  N E E  a n d  th e i r  s t a t i s t i c s

Figure 2. Seasonal variation in green biomass of grass and moss

F i g u r e  3 .  S e a s o n a l  c o u r s e  o f  G P P ,  R e c o a n d 
s o i l  r e s p i r a t i o n  f r o m  g r a s s  a n d  m o s s  p l o t s

Figure 6. Fitted light curve of moss and grass plots 
from the empirical hyperbolic light response model

Figure 4. Relationship between GPP and biomass of
g r a s s  a n d  m o s s  p l o t s  d u r i n g  t h e  s e a s o n

Figure  5 .  Regress ion between s tomata l 
conductance (gs) and vapor pressure deficit (VPD)
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Figure 1. Prevailing weather  conditions (a, b, c, d) 
a n d  g r o u n d  w a t e r  l e v e l  w i t h  s o i l 
mo i s tu re  con ten t  (e )  a t  t he  s tudy  s i te 
d u r i n g  t h e  m e a s u r e m e n t  p e r i o d

Results: Combined peak biomass production for the
grasses and sedges was 326 g dwt. m-2 while the
peak biomass for mosses was 182 g dwt. m-2

Respectively (Fig. 2). Peak Gross Primary Production 
(GPP) of 30±0.8 µmol m-2 s-1 was observed in July (Fig. 3 
& 4) in the combined sedge/ grass vegetation while it was 
half this rate in moss. Both sedges and grasses reacted to 
increases in VPD by closing their stomata (Fig. 5) and this 
occurred around midday when VPD values of 1.5 hPa 
were attained. Measurements of leaf water potentials (ΨL) 
showed that the plants suffered from water stress 
(ΨL = -2.0 MPa) during this period, even when the peat 
was waterlogged. These stomatal responses had direct 
influence on CO2 assimilation, which saturated or 
declined at higher VPD. Grasses and sedges exhibited 
twice as high light utilisation efficiency (α) and attained 
higher photosynthetic capacity during the Entire growth 
period (Fig. 6 & Tab. 1), compared to the mosses.
The ecosystem respiration (Reco) was positively 
co r re la ted  w i th  tempera tu re  and  nega t i ve ly 
correlated with ground water level (GWL) (Fig. 7 & 8).
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