Different strategies of tree deep water
uptake, storage and transport
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Plant water uptake plays
a crucial role in terrestrial
water cycling

especially trees with their
extensive root system
return lots of water to the
atmosphere also from
deep soil
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It is not only important
how much water is
returned to the
atmosphere but also
uJhich water source trees
use.

The water source or soil
depth from which trees
take up their water
Impacts water availability
underground, e.g. for
understorey species and
how much water
contributes to
groundwater recharge.
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Also, trees with deeper
root systems are likely less
dffected by intensifying
droughts due to climate
change.

Trees of the humid tropics
might be especially
vulnerable to variations in
surface soil water because
they are adapted to
conditions of unlimited
uater availability.
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Water stable isotopes
have been used to
Investigate plant water
uptake depth for decades.

Soropic,
Compasition
Revies/

Ua\r&@! \

Scientists use natural
differences arising from
e.g. distinct inputs from
precipitation and
alterations due to physical
processes like soil
evaporation.
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The tree xylem water
reflects the isotopic
composition of all water
taken up from the ground.
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Often labeled water
(usually enriched in 2H) is
applied to enhance or
alter natural differences in
the soil uwater isotopic
composition.
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However, in the field it is
not possible to label deep
soil water
homogeneously.
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However, in the field it is
not possible to label deep
soil water
homogeneously.

Hence, deep roots, their
depth, occurrence and
contribution to root water
uptake over time are not
well studied and
knowledge gaps persist.
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But we had an ideaq.

isofopic
CompaSition

heavier4 I
USWM v

Introduction

SWILg
e

. . '\,—\/ « s s & % .
26.05.2022 Kathrin Kihnhammer /\éb,\ ;?5? VolkswagensStiftung z% ?g; Technische

> Universitat

session HS10.5 e . ... f}ﬁ'.ﬁ" Braunschweig

Onsce



We took part in an interdisciplinary
drought experiment at Biosphere 2.

There we had the unique
opportunity to label soil water in
apbout 3 m depth homogeneously
using drainage pipes.

We inserted the label at peak
drought and followed changes in
tree water isotopic composition
and amount thereafter. We also
observed changes in response to
the onset of precipitation 10 days
after labelling.
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This pyramid glasshouse
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contains a tropical
rainforest
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Experimental timeline
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Experimental timeline

pre drought drought ” rain
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normalized
sap flow / stem vwc
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