Carbon and nutrient dynamics in
response to drought

Leonie Schonbeck
PhD Student

Maihe Li, Arthur Gessler, Andreas Rigling, Marcus Schaub
Gunter Hoch, Ansgar Kahmen




(a)
Drought

(1
Temperature, k —T
precipitation

(a)
Drought

(b)

Bark beetle

Temperature, "__--—-""
precipitation

Temperature,
precipitation

Mortality

Fungal
assoclates

TN
_4-(io) ‘\(‘iu 7

-

[:‘—l (8)
Temperature [ Atack

success

(9)

Bark
N\, beetles
A

(12)

A Phenological | _| Population
\ timing growth
-ment \j17) /)

1
b e :

s Insect mortality i (18}
1

V4

(C) Tree
Defoliator
’ e
Temperature, |{ _ Mortality |
precipitation
Secondary
metabolites
Natural 7
enemies ,/m)
/" l’
| Growth
Temperature, || (20) 5| and {1221 Phenclogical | | Population
precipitation develop \ timing growth
-ment hY d
(19) 3, i i
rimicin _i

o \ /
Insect mortality

Anderegg et al. 2015




Non-structural carbohydrates
(NSC)

* Starch, soluble sugars and lipids
* Balance between C-gain and C-utilization
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Problem

* Lack of agreement among studies on the effect of drought on
NSC

Drought properties (frequency and intensity)

Tree size and age, tissues and species
Methodology
Nobody has ever found a total NSC depletion

Interaction with other (biotic) factors




Interaction nutrients and
drought

" Mo b= Ny N-transport
availability uptake assimilation P

* Nitrogen: growth limiting factor

* Interaction between drought-induced C starvation and
drought-induced impairment on the nutrient balance




NSC levels and spring growth

Sapwood NSC in non-stressed trees (P<0.057?)
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Winter / Budbreak
Source  Growing season

Branches

Stressed
Non-stressed

Allocation
NSC level
Coarse roots
v
Sink
Fine roots * Treerings

* Shoot growth



9 m + needles Pf}lnwald

7m

February, June, October

5m Transparency classes

NSC analysis using an enzymatic method and

spectrophotometer
3m
Measurements:
* Needle 13C
* % Phosphorus & Nitrogen
1m * Shoot growth

* Needle morphology
* Treerings

Coarse roots
Fine roots




Results

Needles of drought stressed trees are shorter, wider,
but in general smaller than non-drought stressed trees.
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MODOEKSs

* 16 Open Top Chambers
* 4 Water levels (n=4)

* 2 Nutrient treatments
* Debudding / Needle removal

Ambient
nutrients

* Measurements
* NSC

* @Gas exchange

* Treerings

* Shoot growth
* Root growth

* Root respiration
Nutrient o ??
addition
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