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BOURA Anais

Since a long time, it has been admitted that climate
has an effect on wood anatomical characteristics.
Some wood blemishes happen after a very cold
winter. What 1s more, it 1s not rare to see on a wood
sample, two consecutives tree-rings with very
different sizes. It then exists, for one tree, “good
years”, during which wood production 1s very
important and “bad years” in which, on the contrary,
this production drop. These characteristics regarding
wood production are usually used 1n studies dealing
with wood and climate.

The main function of wood 1s sap conduction; water
ascends plants 1n a stable state of tension at negative
pressure. Water 1s a limiting factor in several habitats
(cold and dry areas), and a lack of water can lead to a
gaseous embolism of the hydraulic system of the tree.
Embolism or cavitation 1s the abrupt change from
liquid water under tension to vapour. Several
properties of the hydraulic system allow the tree to
recover to embolism; integration, compartmentation
and redundancy (Figure a).

INTEGRATION: The hydraulic system of the tree forms
a unique network in which any root 1s more or less
connected to any branche.

COMPARTMENTATION: Each vascular element is a
unit of the hydraulic system of the tree 1n
communication with other element by special
structure, the pits. Pits protect the conductive system
from entrance of atr.

OMPARTMENTATION

INTEGRATION

Eﬁj\@

REDUNDANCY: The hydraulic system of the tree is
composed of several pipes in parallel

Figure a: Illustration of the three main qualitative characteristics of
the hydraulic architecture of a tree. From Cruiziat et al. (2002).

REDUNDANCY

Summer embolism (water stress-induced embolism
or “air seeding” hypothesis): 1s due to the difference
of pressure between an empty vessel and the adjacent
functional vessel. The gas bubble will be trapped at
the pit membrane until the pressure difference
between the vessels becomes great enough for a small
bubble to be drawn through a pore into a functional
vessel where 1t may nucleate a new cavitation (Figure
b).

Figure b: Water stress-induced embolism.
Adapted from Cruiziat ef al. (2002).

Winter embolism (freeze-thaw embolism): 1s due to
gases that are less soluble 1n ice then in the liquid sap.
Freezing of the sap forces gases out of solution to
form bubbles 1n the ice. On thawing, these bubbles
can either dissolve back into the sieve or they can
grow to obstruct the entire xylem conduit. Size of
bubbles increases with vessel diameter (Figure c).
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Figure c: Freeze-thaw embolism.
Adapted from Cruiziart et al. (2002).

This work 1s a bibliographic summary,
which  presents wood  anatomical
adaptation of characters related to vessels
and fibres to climatic constraints
threatening the tree hydraulic efficiency.
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Grouped vessels 1nduce the

redundancy of the tree hydraulic
system. If one of a group of
adjacent vessels cavitates, the
others of the group maintain the
water column pathways (Figure 6).

Figure 6: Grouped vessels in Corylus

avellana.Scale bar =0.2 mm.
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