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Forest Carbon Dynamics

e Forest ecosystems are a significant sink
of C

e The onward flow of C is a balance of

plant allocation
« Above and belowground systems
 Defence

 The ultimate fate of C
e Leached
e Sequestered
 Soll respiration



Browsing and C cycling
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Browsing and C cycling

Birch capable of compensatory growth

Hester et al (2004)

Decrease in above and belowground
biOmaSS Carline and Bardgett (2005)

Limited/negative feedback on soll

miCFObial biOmaSS Carline and Bardgett (2005), Harrison and
Bardgett (2004)

Stimulation/depression of nitrogen
mineralisatiOn Ayres et al (2004), Harrison and Bardgett (2004)

Depression of soll respiration persson et al 2009)



Aims and Hypothesis

 Aim to understand influence of browsing
due to physiological plant responses

e Timing

 HYP: Browsing of trees alter C inputs
belowground, causing a shift in the soll
microbial community and therefore
iInfluencing soll respiration



Field Approach
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e Long term browsing study |




Fleld study
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 Soll respiration measured in situ

* Rhizosphere soil sampled for lab analysis
e Foliage collected for decomposition
and nutrient resorption analysis
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PLFA

* Phospholipid fatty acid biomarkers assess microbial biomass and
community structure

Control Summer
p> 0.05 - Budburst - Dormant

35 -

120 -

30 +
100 -

HH

25 -

[0}
o
I

20 +

15 -

Total Fungal PLFA nmol/g

IS
o
1

10 -

Total Bacterial PLFA nmol/g
(2]
o

20 -

TREATMENTS TREAMENTS



20
18

16 -

14
12

10 -

= L

0.07 -
0.06 -
0.05 -

0.04

0.03 -

0.02 -

0.01
0.00

Microbial Community Structure

Gram negative

Control Budburst

Actinomycetes

Control Budburst

Summer

Summer

Dormant

Dormant

0.28 -

0.26 -

0.24 -

0.22 -

0.20 -

0.18

0.16

0.24 -
0.23 -
0.22 -
0.21 -
0.20 -
0.19 -

0.18

0.17 -

0.16

Gram positive

HA

Control Budburst Summer Dormant
Fungl

iiT
|

Control Budburst Summer  Dormant



__| Control summer Treatment p <0.049
- Budburst - Dormant Sampling time p <0.01

18 -

12

10 -

ug N/g
ug N/g/day

May 08 Sept 08 March 09 Sept 09 May 08 Sept 08 March 09 Sept 09




Conclusions

Timing of browsing influences indirect
feedbacks on soll C flux

Limited effects on microbial biomass
Simulation of nitrogen mineralisation

Further evidence from field analyses may
Increase understanding of why



Mesocosm Approach

Short term study over 2 (
seasons | |

Treatments remove 66%

rowth during

dorman‘E and late summer -




Dome study

* Intensive measures of soll respiration
 Photosynthetic capacity

 Foliage nutrient status and functional traits

« Gas sampling for isotopic analysis

» 2 destructive harvests — June and September 2010
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