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• Mediterranean forests: goods and services not always
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• Conserving biodiversity and restoring landscapes: is it
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• Valuing to preserve is it a reliable concept or utopia?

• NTFPs, natural products from Mediterranean forest
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• Conclusion



Abdelhamid Khaldi - INRGREF

• Introduction

The Mediterranean forest
formations contain a great
biological diversity and therefore
offer several types of natural
products.
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Mediterranean terrestrial ecosystems and
biodiversity

A great diversity of plants and animals with a high rate of 
endemism

– Flora

– Wildlife

– endemism
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• 22500 species of vascular plants of which about 11700 (52%) 
endemic.

• Important rate of endemism in trees (290 tree species 
including 201 endemic: Lebanon cedar, argan tree, cork oak, 
....

• 10 mini hotspots: ex. Atlas mountains in North Africa,

• These ten areas cover about 22% of the total area of the 
basin, but are home to nearly 5,500 endemic plant species, 
that is, about 47% of the total Mediterranean endemic 
species.

From: http://www.conservation-nature.fr/article1.php?id=93#
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• Mediterranean forests: goods and services not

always known and recognized
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Diversity of goods and services offered by
Mediterranean forest ecosystems to society and
particularly to communities in forest areas
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• Productions of goods:
– Wood for industry and other uses, firewood, cork

– NWFP (animal production from (silvopastoaralism, 
hunting, honey, mushrooms ...),

• Services provided to the societies :
– Water quality (storage and filtration)

– Protection against erosion, desertification and 
avalanches

– Air quality

– Carbon sequestration,

– Preservation of biodiversity (flora and fauna)

– Popular landscapes

– Ecotourism and recreational activities
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• Conserving biodiversity and restoring landscapes: is

it enough for sustainability?
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• Protected areas (NP, NR, protected habitats, 
...): limited areas, strategic importance but is 
it sufficient?
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Valuing to better preserve?

Pressures of the

society

Conservation of 
biodiversity

Valuate = exploit (sustainably)
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• NWFPs, natural products from Mediterranean forest

ecosystems serving the societies
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 Terroir products are becoming more and more
popular around the world and are becoming an
important economic issue.

 The ecological and biological specificities of
natural products can give them a valuable
originality.
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 Non-Wood Forest Products (NWFPs), often
called - wrongly - secondary forest products, are
numerous and sometimes represent significant
sources of income for the inhabitants in the forest
areas.

 Among these products, some are known and
exploited, others little known and which would be
better valued and there are those that are not yet
valued and for which there is a need for concrete
initiatives.
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Source: Saadani 2010

Not only wood as production !
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Known and exploited products
Alfa (Stipa tenacissima)
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Known and exploited products
Cork
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Known and exploited products

Seeds of Aleppo pine (Pinus halepensis) called
(Zgougou)
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Know and exploited products
Seeds of the stone pine (pine nuts): a highly valued
resource but resource management better improvable
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Known and exploited products
Capers : essentially for food use

remains to be valued: caper berries
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Known and exploited products
Rosemary :

Essential oil; mainly medicinal and aromatic use

•Quality 

•Resource management



Abdelhamid Khaldi - INRGREF

Known and exploited products
Myrtle biomass:

Essential oil; mainly medicinal and aromatic use
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Most common edible mushrooms :
Chanterelles (Cantharellus cibarius),
Yellow chanterelles (Cantharellus lutescens),
Sheep feet (Hydnum repandum)
Ceps or boletus mushrooms (Boletus edulis).

Known and exploited products
 Mushrooms
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Known and exploited products
Honey

The most important quantities come mainly from Eucalyptus 
forests and rosemary and thyme
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Known and exploited products
Hunting production
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Known and exploited products
Snails

Source : DGF, 1997

The two most collected and marketed species are:
Helix melanostoma: gray and large with globular shells
Eobania vermiculata: with striated shells.
The most sought after snails for export are the grays
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current use: mainly as fodder

Little known and better valued products
Cork oak acorns

• Collecting and regeneration
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Little known and better valued products
Carob pods and seeds

Use as condiments, medicinal and food industry (thickening additive)



Abdelhamid Khaldi - INRGREF

Little known and better valued products
Fixed oil of lentisk (Pistacia lentiscus)

use in traditional medicine
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Little known and better valued products
Penny mint (distillation)

Therapeutic use
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Little known and better valued products
Distillation of other species: example of
Eucalyptus

The populations of the forest areas
have a know-how in the extraction of
these oils by artisanal processes or
improved especially for their own uses.

Marketing channels are not organized
to sell the products
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Little known and better valued products
The « bitter » honey

Bitter honey is a typical product of some
forest areas, located mainly in the regions
of Ain Draham (Tbeïnia), Nefza (Khrogalia)
and Sejenane (Kef Abed).
This product, known for its medicinal
properties, is sold by producers directly to
consumers who often come for it



Abdelhamid Khaldi - INRGREF

Little known and better valued products
Craft products

Plaiting and basketry and the manufacture of handicrafts from wood 
(household utensils, decorative objects).

Example of Ampelodesmos mauritanicus
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Products not yet valued in Tunisia

fruits of Arbutus unedo)

Resources available, valued in other Mediterranean countries but rarely
in Tunisia
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Products not yet valued in Tunisia

myrtle berries (Myrtus communis)

Resources available, valued in other Mediterranean countries but very
rarely in Tunisia



Abdelhamid Khaldi - INRGREF

• Examples of valuation to conserve resources
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• Diversity of the caper and development of
its culture

• Valuation and conservation of carob
• Valorization of the fixed lentisk oil and

change of local perception (conservation
concern)
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Degradation of natural stands and drop in production
 Need for safeguard (culture)



Abdelhamid Khaldi - INRGREF

Development of the caper cultivation

Planted material: C. spinosa ssp. rupestris (less tan 1% of the wild caper)
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Degradation of natural stands and drop in production
 Need for safeguard (culture)
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• Valuation and conservation of carob tree
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Source: http://arbolesmonumentalestudmiria.blogspot.com/2015/04/garrofero-algarrobo-ceratonia-
siliqua.html

Ecology and distribution
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The valorization of carob seeds: gum (E410)
Extracting technology
Characterization
Uses (flour pods and gum)
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Large diversity
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Establishment of pod and seed descriptors based on origin sites
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Experimental plantations of carob
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Gfrafting
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En plein champ

Grafting in nursery
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Grafting and material selection
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• Valorisation of the fixed lentisque oil and change of
perception (conservation concern)



Abdelhamid Khaldi - INRGREF

Pistacia lentiscus L.



Abdelhamid Khaldi - INRGREF

• 69 000 ha
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Uses of branches 
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• Oil uses



Abdelhamid Khaldi - INRGREF

traditional method of extraction of fixed oil
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Modern method of fixed oil extraction
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 Improved oil yield

 Improved oil quality

 More practical and ergonomic

 Save time

 Patented method (Patent registered at INNORPI

 TN2013 / 0181)

 Patent exploited by industrialists (WM oils ...)
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 Revenue improvement:

 15 TND/liter in 2010 to 120 TDN in 2018

 Demand for this product in the markets has increased.

 The rate of production of lentisk oil is estimated at 60
liters per household per year
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Practical training sessions in the forest areas

Site Date of training 

Gouairia-Jendouba
1 et 2 Décembre 

2010

Oued El Maaden-Béja 22 Décembre 2010

Sidi Amor-Ariana 4 Octobre 2012

Oued Sbeyhia-

Zaghouan
6 Novembre 2012

Oued El Maaden-Béja 7 Novembre 2012

Ain Soltan-Jendouba 6 Décembre 2012

Takrouna-Kef 12 Décembre 2012

El Grafa-Jendouba 20 Décembre 2012

Ain Soltan-Jendouba 26 Septembre 2013

Errhim-Jendouba 20 Novembre 2013

Ain Soltan-Jendouba 21 Novembre 2013
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 Practical guide (FAO)
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 Practical guide (arabic- AVFA)
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Biochemical composition

• Fatty acid composition

• Phenolic composition

• Composition of tocopherols and carotenoids

• Phytosterols
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Biochemical composition

• Oil rich in unsaturated fatty acids 
(75%)

• Oil rich in vitamin E

• Oil rich in β carotene

• Oil rich in phenols

Lentisk oilOilve oilArgan oil

%75%80%80Unsaturated fatty
acids

mg/kg97mg/kg190mg/kg35Vitamine E

mg/kg4260.57983 mg/kg.792mg/kg3.220Phenols
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Biochemical composition
• Publications
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Biological properties

 Important antibacterial power:

 Escherichia coli, Salmonella typhimirium,

Clostridium perfringens,……..

 Study of anticancer power :

Inhibitory effect on BHK21 cell growth.
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Biological properties

 Healing power

 Formulation of an ointment based on lentisque oil

 Greater healing power than Cicaderma®

 Patented Ointment: (Patent registered with INNORPI
TN2016 / 0206)
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Biological properties

• Publications
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Conclusion

• The concern for resource conservation increases

systematically with any recovery made (innovation

or improvement of management)

• More appropriation

• Some forest genetic resources are less endangered

today

• Some examples but promising prospects
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