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Bark wounding triggers gradual embolism spreading in
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Xylem tran:
failure by tension-driven embolism. H ver,
tree spi s (Acer platanoides

increased evaporative demands on a short-term and long:

port is essential for the growth, development and survival of vascular plants. Bark woundiny
the consequences of bark vounding for xylem transport are poorly understood. Het

the impa bark wounding on embolism formation leaf water potential and gas

and Prunus avium L. The effects of bark removal were

rm basis (6 h vs 6 days after bark wounding). Bark removal of 30

circumference had a limited effect on the xylem hydraulic conductivity when embolized

may increase the risk of xylem transport

ange in the terminal branches of two diffusi porous

xamined on field-grown mature trees exposed to
of branch
sels were typically restricted to the last annual ring

near the bark wound. Over the 6-day exposure, the non-conductive xylem area had significantly increased in the xylem tissue underneath the

bark wound (from 22-29% t0 51-52% of the last annual ring area in
spreading to deeper xylem layers over time. In both species,
percent k

the barl
e bark removal tended to result in a small but non- ignifi
of hydraulic conductivity compared with control intact branches 6 days after bark wounding

nel, pointing to gradual yet relatively limited embolism
ase in the

m 6 10 8-10% in both species). The

bark wounding had no significant effects on mid y leaf water potential, CO; assimilation rates, stomatal conductance and offi
f thi

of the leaves of the current-

r shoot, possibly due to limited impacts on xylem transport. The resul

tudy demonstrate that bark

wounding induces limited but gradual embolism spreading. However, the impacts of bark wounding may not significantly limit water delivery to

distal organs and leaf gas exchange at the scale of several days

Keywords: drought, gas exchange, hydraulic conductivity, tree injury, water potential, xylem.

Introduction

Long-distance xylem transport of water and solutes represents
a process of vital importance for all vascular plants (Tyree
and Zimmermann 2002, Choat et al. 2018). Xylem transport
is carried out under a negative pressure gradient in a system

of non-living
et al. 2014). Under these physiological conditions, the w ter

Xylem conduits (vessels or tracheids; Stroock

column in the xylem conduits is under permanent tension,
and the transport is prone to failure by embolism (Zwieniecki
and Secchi 2015, Choat et al. . Extensive formation of
tension-driven embolism is typically associated with drought
stress exposure when increased tension in the xylem acceler-
ates embolism spreading in the network of xylem conduits.
ing embolism spreading, air expands from one ylem
conduit to a neighboring one through pits, resulting in an
inability of such a conduit to transport water (Zwieniecki and

Secchi 2015). Extensive spreading of embolism final
in the critical loss of xylem conductivity and, consequently.
limits wategg'~livery to distal organs. The impaired water
7 -~ suppress carbon uptake (Na and

t al. 2020) and, in ex
Srgan, L

conduits at a given tension. In particular, the murual connec-
tivity of xylem conduits (e.g., vessel grouping and intervessel
pitfield fraction) and pit ultrastructure (e. 2., torus-to-aperture
overlap, intervessel pit membrane dimensions and size of
pore constrictions in intervessel pit membranes) belong to
the prominent determinants of embolism spread within xylem
(Wheeler et al. 2005, Bouche et al. 2014, Li et al. 2016,
Kaack et al. 2021, Levionnois et al. 2021). By contrast, very
little is currently known abour the functional significance
of bark for undisturbed xylem transport. However, several
lines of evidence suggest that bark integrity and its functional
properties may mitigate uncontrolled increases in xylem ten-
sion and, together with xylem structural trait xylem
vulnerability to embolism.

The bark is a multifunctional structure of complex ontoge
netic origin, which refers to a collection of all tissues outside
the secondary xylem (Angy: lossy et al. 2016). In the bark,
the inner and outer bark regions are distinguished b
their st .  differences (Rosell 2

formed by a k

lar c g
o
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