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Description of the forest 

ecological context



Pinus pinea in the world

Source: Fady et al., 2004 
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Source Khaldi 2009

Distribution : In the littoral dunes (north of Tunisia)

Area = 21 000 ha

Introduction: late 19th century for coastal dune fixation

Role: protection, production of wood and fruit, ornamental ..

Pinus pinea in Tunisia

Bizerte



VBioclimate: Humid and sub-humid, temperate and cold winter.

VMean annual temperature above 13 ÁC

VSensitive to cold (extended)

VPrecipitation ranges from 400-1500 mm / year.

VHeliophile species par excellence.

VSoil

üprefers light soils, drained and deep;

üvegetate on superficial calcareous crusts

üDoes not support waterlogging

Ecological requirements
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Main species and timber volume

firewood 61%

industry wood 20%

service wood 9%

sawlog 10%

Stand type Area (ha)

P.halepensis 363 367

Cork oak 45 461

Tetraclinis 32 884

P. Pinea 21 165

P. pinaster 3930 

Other conifer 33 485

Other 135 595
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Description of the forest 

management planning context
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VPinus pinea stands are considered relatively young, and oldest do

not exceed 90 years

VThe age groups most represented in Tunisia, are those 20-30 years

and 30-40 years; alone, these 2 classes represent nearly ¾ of Pinus

pinea stand in Tunisia

VThe density of stands is variable from one area to another and has

a very great heterogeneity. this density reaches sometimes 3500

trees/ha

VThe forestry interventions (thinning) were very heterogeneous

among stand of the same region and between regions and that

according to allocated appropriations and projects carried out.

VThe fruit of Pinus pinea are a major resource for the forest

population. The average national production in cones is

approximately 1.5 tonnes/ha

Vthe price of the pine fruit is currently estimated (2009) is 30 DT/kg

Current situation
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Description of data available 

for Pinus pineain Tunisia
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Collected data

VStudy touched all the distribution area of  Pinus 

pinea in Tunisia,

VData were collected from 260 temporary plots of 

circular form and  400 m2 of surface,

Khroumirie

Mogods Cap-

BonRegion Bizerte Total

Number of 

plots 80 80 100 260

El Khorchani Ali - Hammamet (Tunisia) : 30 September  - 3 October 2010 



V Plots were installed in homogeneous stands with more than
75% of Pinus pinea,

V Breast height circumference was measured at each tree,

V Total height was measured for dominant tree in each plot,

VOne mean basal area tree per plot was felled, and discs
were extracted at stump height (0,30 m), and from that,
every 1 m along the stem,

V The number of rings At each disc was counted in order to
determine the age when tree reached that height,

Collected data
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Tree

Circumference 

equal to 22 cm

Reading level for the 

interpretation 

Number of disc and 

indicated plot

cutting Disc
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Individual Volumes (Va) calculated 

using the Smalian formula

The diameter of every disc was also measured in order to 

estimate tree volume

Collected data
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Models available

Pinus pinea

Database

- Height growth model 

- Equations of cubage for individual tree (a regional and global model)

- Sub models (Mean height, mortality, squared mean circumference,

stand volume, é) (Hm = f(Hd); Cg=f(Hd,age, ..); V=f(Hd, Hm,Cg, G, ..))

(Work realized at ISA in June 2010)

Yield tables
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A growth and yield model, that can provide reliable predictions of Pinus pinea 

forest stand development under different management are indispensable.

AGORA Work plan
WP4 : Participatory and adaptive forest management decision models
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Objectives:

The objective of this work is to develop models and tools to estimategrowth and

productionof Pinuspinea in Tunisia (WP4.1). Thesemodelswill be usedto preparea

managementplanfor thespeciesin thecountry(WP4.2 andWP4.3).

In first task of WP4 (4.1), we developedsomemodelsneededto estimategrowth and

productionof Pinuspineaplantationsin Tunisia.

For thenextstepof theAGORA project(WP4.2: managementplanningapproachesand

WP4.3: linkagebetweenmodels,databaseandGIS within DSS),it shouldbenotedthat:

üThe fructiferousproductionshouldbe the first objectivein the different Pinuspinea

managementplans.

üIt wasobservedthat Pinuspineastandssuffer particularlyof the weakness,eventhe

absence,of progressivecuttingwhich couldfacilitatethefructiferousproduction.



Somes questions
ÅThe data wich have been collected until now are they

sufficient or other data should be collected ?

ÅThe models developed until now are they sufficient
to address the next part on the establishment of
development plans ?

ÅAll these questions should be discussed in a clear
manner with responsible for work package during
the workshop

AGORA Work plan
WP4 : Participatory and adaptive forest management decision models
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