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@ Context

Drought is the major limiting environmental factor of cork oak species (Aranda et al., 2005). Thereis a
strong debate about the potential to adapt to these new environmental conditions, which involves
phenotypic plasticity at the individual level, and either genetic adaptation or migration at the population
level. Consequently, it is necessary to characterize the adaptive genetic variation within Cork Oak
populations. Seven populations were studied: MEJ (MejenEssef), FEJ (Feija), AS (Ain Snoussi), SDZ (SidiZid),
JES (Djebel El Serj), KER (Kef El Rand) et JCH (DjebelEchaid).

Objective

The selection of forest species and the study of their behavior variability relative to the main environmental
conditions change remains a major challenge. The aim of this study was to investigate the intraspecific
variability responses of Quercus suber L. to drought conditions in order to determine the future
sustainability of cork oak forest in Tunisia.
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\/ Results

Provenances respond to drought stress using different physiological and biochemical strategies. The effect
of drought was more remarkable in AS, SDZ, and KER populations than in JCH, MEJ, and FEJ ones. Water
stress led to a significant decrease in leaf conductivity and stomatal conductance which AS presented the
highest values and SDZ and KER that presented the lowest values. AS was more tolerant while SDZ and
KER were more sensitive to drought conditions. In addition, water stress affected the contents of soluble in
the leaf of all populations studied. The highest increases in soluble carbohydrates were observed in MEJ
and AS per cons, the lowest ones were recorded in JES, FEJ. The highest proline concentration was recorded
in MEJ and KER.

<

Recommendations

The dissimilarity of Pearson based on the aggregation method was found to separate the provenances into
three clusters at a mean distance of 0.35. According to the amount of variation of some parameters,
populations from AS, were clearly separated from the rest of the populations. This analysis allowed us to
identify the most tolerant populations facing the hardening of future climates including the AS and JCH
populations. Consequently, the use of selected populations who have shown tolerance under water deficit
conditions offer better guarantees for their success in reforestation programs and ensures an adaptation
of the cork oak forests to the drought scenario predicted in our country.

A Impacts and weaknesses
The choice of provenances well adapted to drought is crucial to prevent future problems and in order to
use water in a more sustainable way. So, we consider this type of studies very limited and restricted. It is
recommended to create a large number of comparative plantations of cork oak populations in different
bioclimates, whether in Tunisia or in the Mediterranean basin, and to monitor different parameters
(morphological, physiological, biochemical and genetic).

— Future developments
Study of the survival capacity of Cork Oak forest to water stress could improve knowledge of the adaptive
potential of this species under future climatic scenarios. A further detailed study is also needed to elucidate
the underlying anatomical and genetic parameters which are responsible for differential responses of
Quercus Suber Populations. The interspecific comparison of physiological behavior and the reaction of the
genus Quercus to water deficit will be a tool for characterization and selection of different species of
Quercus tested.
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Further information

Aranda, I., Castro, L., Pardos, M., Gil, L., & Pardos, J. A. (2005). Effects of the interaction between drought and shade on water relations, gas
exchange and morphological traits in cork oak (Quercus suber L.) seedlings. Forest Ecology and Management, 210(1-3), 117-129.
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About INCREDIBLE Project

INCREDIBLE project aims to show how Non-Wood Forest Products (NWFP) can play an important role in supporting sustainable os

forest management and rural development, by creating networks to share and exchange knowledge and expertise. ‘Innovation (o) = d . bl
Networks of Cork, Resins and Edibles in the Mediterranean basin’ (INCREDIBLE) promotes cross-sectoral collaboration and 6!!!?5!30” !mmges
innovation to highlight the value and potential of NWFPs in the region. '

Funding
‘Innovation Networks of Cork, Resins and Edibles in the Mediterranean basin’ (INCREDIBLE) project receives funding from the
European Commission’s Horizon 2020 programme under grant agreement N° 774632.
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