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Beech is a highly drought sensitive tree species.
Water stress for beech can be assessed using soll water flow models.

In many models, (semi)-empirical equations are used for estimating

the potential evapotranspiration (ETP).

Reduction functions, e.g. the very popular one of Feddes et al.
(1976), reduce ETP depending on the water supply in the soll.
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Figure taken from Feddes et al. (1976)

Research
guestions

x (B)=5{8)/5

Few measurements on
shape and parameters of
Feddes’ function for trees !

Large uncertainty in soil
water modeling when
applying literature values !

Can the Feddes function be parameterized based
on pF meter measurements?

Are the Feddes parameters site dependent?
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Materials & Methods

4 sites In Baden-Wiurttemberg/Germany (HD, OC, CO, ES)
3 crown strata per site (crown center [x] and periphery [y], crown gap [z])
2 depths per measuring location (30 cm, 60 cm)

Continuous measurements (every 30 min);
= soll water potential down to permanent
wilting point with pF meters
= soll water content 7‘
= stem diameter
= precipitation, air temperature/humidity, global radiation
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|dentification of daily fluctuations in pF meter readings:
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Results: Feddes’ Parameters
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= The soll water status influences daily fluctuations In
stem perimeter and daily growth increment.

Daily growth increments
are lower when mean

daily w falls below the
optimum value (Feddes’
h,, and h).

Daily growth increment  /mm

Dendrometer example: OC Se2d
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Reference: Feddes, R.A., Kowalik, P., Kolinkska-Malinka, K. and Zaradny, H. 1976. Simulation of field
water uptake by plants using a soil water dependent root extraction function, J. Hydrol. 31: 13-26.
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1 year tree ring

Results: Effects on Radial Tree Growth

"
F

1]
g

e B A

e
| Bbas

o

.y

e
igREdE
B AR
T

e Syl O
Fit e : y
L P T T Ly )
L T T ]
: Ee TS

AT ®
i - e N e B

= Soll water status at the time of

tracheid formation determines % N I R

tracheid size of spruce. % 08| e
= The critical values derived from the S o4

daily y amplitudes can explain the I

number and the size of sequences ¥ vale dogioe)

of individual cells along tree rings. g
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Tracheid diameters are reduced i ﬂjﬂﬂ””
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when the matric potential falls
below critical values.
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normalized tracheid diameter

Y 195 45 475 2 35 25 275 3 325 35

pF value (log10{un))
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