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Table 3. Contact angle (CA) of adaxial and abaxial leaf surfaces of Arbutus andrachne ~nd Arhutic 1unodn

Source of variation

Mean difference significance

CA of adaxial leaf surfaces of 4. andrachne and A. unedo
CA of abaxial leaf surfaces of 4. andrachne and A. unedo
CA of adaxial and abaxial leaf surfaces of 4. andrachne
CA of adaxial and abaxial leaf surfaces of 4. unedo

*k
% %
* ¥
*

Asterisks indicate significant difference in mean values at *p < 0.05 and **p < 0.01.

indicated that CA of the abaxial surface of 4. andrachne
was significantly different from that of the adaxial
surface (Table 3), as well as of both surfaces of
A. unedo (p <0.01).

Discussion

The adaxial surface of the smaller leaves of 4. unedo
exhibited fewer wax clusters and almost no crystal
patches, in comparison to the larger leaves of
A. andrachne, which is in accordance with earlier
observations (Mitrakos and Christodoulakis 1981;
Christodoulakis and Mitrakos 1987; Baci¢, Lawrence,
and Cutler 1992; Gratani and Ghia 2002).

Plant lipids are a diverse group of molecules with
varied functions, such as storage compounds, membrane
structural components, signalling, protein modification,
waterproofing and surface protection (Buchanan,
Gruissem, and Jones 2000; Miiller and Riedered 2005;
Buschhaus, Herz, and Jetter 2007a). In both Arbutus
species, oa-linolenic and palmitic acids accounted for
over two-thirds of the total fatty acid content (70% in
A. unedo and 65% in A. andrachne). The dominance of
a-linolenic acid was not surprising considering its
frequent abundance in photosynthetic plant tissues
(Diamantoglou and Meletiou-Christou 1981; Meletiou-
Christou, Rhizopoulou, and Diamantoglou 1992, 1994).
Despite the similar fatty acid composition of total lipids,
the composition of the wax fraction revealed significant
differences between the two Arbutus species. This
different composition may partly contribute to the
respective surface properties of the leaves of the two
species (Buschhaus, Herz, and Jetter 2007b; Samuels,
Kunst, and Jetter 2008; Dominguez et al. 2010; Declercq
et al. 2014). It is worth noting that a CA > 90° indicates
a hydrophobic surface, whereas a CA < 90° indicates a
rather hydrophilic surface (Boyce and Berlyn 1988;
Bhushan and Jung 2006; Kolyva et al. 2012). Hence, the
elevated CA measured on the abaxial surface of
A. andrachne may relate to the increased presence of
surface wax microsculpturing on that surface compared
with the rest of the examined leaf surfaces (Abas and
Simoneit 1998).

Arbutus andrachne appears to be better protected
than A. unedo against water loss. The increased presence
of surface wax on the abaxial surface of 4. andrachne,
which has a different fatty acid composition compared
with that of 4. wunedo, as well as its hydrophobic

properties revealed by CA measurements, both indicate a
plant adapted to the warm and dry summers of the
region it inhabits. ...e differences observed between the
two species might be better explained by examination of
the particular habitats they are usually found in. Arbutus
unedo has long been a cultivated species because of its
fruits, as well as its use folk r .icine (Soufleros,
Mygdalia, and Natskoulis 2005; Pallauf et al. 2008;
Antolin and Jacomet 2014; Miguel et al. 2014). In
contrast, 4. andrachne is more often found wild, with
far less access to a water regimen. Another possible
explanation may be found by examining the size of the
leaves of the two species. The larger size of the
A. andrachne leaves compared with those of 4. unedo
could be the driving force behind the need for a
compensating mechanism to avoid water loss.

The abaxial leaf surfaces of A. andrachne and
A. unedo were found to be more hydrophobic than their
adaxial surfaces, which is at first glance surprising,
because usually adaxial surfaces are more hydrophobic
(Wang et al. 2014) and exposed to greater variations of
environmental stimuli than the abaxial surfaces.
However, a high hydrophobicity at the underside of
leaves may play a significant role in sustaining
photosynthesis during the rainy season, which coincides
with the flowering and fruiting period of these species,
keeping the gas exchange of the hypostomatic leaves
unimpeded (Lange, Tenhunen, and Beyschlag 1985;
Harley, Tenhunen, and Lange 1986; Raschke and
Resemann 1986; Vitale and Manes 2005; Holder 2007b;
Grassi et al. 2009); also, a hydrophobic adaxial leaf
surface mir  zes cuticular transpiration during the dry
season.

It is likely that surface microsculpturing generally
affects the wettability of leaves of ¢  vberry trees to a
degree that they can remain healthy irrespective of their
long lifespan. Also, such structures are able to regulate
the water status of the plants and microhabitats, both by
influencing the diffusion boundary layer of the leaf
surface and by regulating, through water-¢ shedding,
soil water availability (Rotondi et al. 2003; Holder 2012;
Konrad et al. 2012).
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