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ABSTRACT

This study is devoted to the analysis of the vegetation of coastal dunesin
theregion of Tlemcen. Resultswere obtained onthesein general, including
the biological and ecological. These results allowed us to individualize
different phytosociological classes: The Cakiletea maritimae and
Ammophiletea for cash at the beach; the Thero Brachypodietea and
Querceteailicisinthe sand duneand fixed dunes. Class Cakileteamaritimae
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and Ammophiletea grouped species of embryonic dunes. Thero
Brachypodietea class includes species of sand dune. The class of
Quercetea ilicis includes species of the dunes most advanced and most
determined. Using phytosociological data and plant dynamics, we
understand the evolution of the vegetation and its diversity.

© 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

Mediterranean coastal ecosystems are character-
ized by strong climatic constraintsand pedological sa
linity, wind, drought and shdlow soilsor mobile. While
moving of the beach to theinterior, wefind asucces-
sion of landscape elements of duneswhose character
and morphological vegeta islinked to the progressive
modification of ambiencesdinity, wind power and sandy
moations,

The work we present here concerns the coastal
vegetation sincethebeach of Beni Saf up Marsat Ben
M’hidi Figure 1. This one is related to a high propor-
tion of sand, alwaysgreater than 60%. The vegetation
of theregion of Tlemcen providesagood example of
study of the plant diversity and abovedl interesting syn-
thesisof naturd ecosystem dynamics, coagtd. Thistype

of work has been addressed by several authors. Quote
Mainly-4

MATERIALSAND METHODS

Thestudy coversthe andysisof thedistribution of
speciesinthethecoastd region of Tlemcen: study Sites
were chosen. From the beach Beni Saf up Marsat Ben
M’hidi, we have specified the distribution of taxa and
identify thebotanica and ecologica componentsof of
these species. They help usto better understand the
vegetation dynamicsbut also to better understand the
ecologicd factors.

For thiswe chosetwo areasreparteesasfollows:
* Representiveareasthem live dunesand duneem-

bryonic (from the beach Beni-Saf upto Marsat Ben

M’hidi).
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»  Zonesrepresentingthesami-fixed dunes(Ghazaouet
cement factory station (Beni-Saf).

These two areas differ from each another by:
geographical location, climate, topography, edaphic
conditions, anthropogenic factors and plant diver-
gty.

Stratify From sampling, we have sel ected ten study
Stesrepresentative so thestudy of coastal vegetationin
theregion of Tlemcen.

Each of thesestationshas severa fundamentdly dif-
ferent Stuations.

Thesestationsarelocalized in thewestern part of
thenorth-westernAlgeria

They arelocated between1oand 1027 51 west
longitude and 34 0 and 350 27_18 north latitude.
Thezoneisrestricted geographicaly:

« Tothenorth by the Mediterranean Seg;
 thesouth by themountsof Tlemcen;

« tothewest by theAlgéro-Moroccan border;
» totheeast by thewilayaof Témouchent.

Béni saf

Thoselandsarelimestonelithothamniées rich in fossil
shdlslumachdlique of type post- tableclothsMiocene.
rest on theselimestonesintercal ations claysto sand-
stone Tortonian age (Miocene). Thelimestones consti-
tuteaplateau called “Sidi Safi plateau” from which is
calcium carbonate noted for cement plant Beni Saf
Theselimestonesare covered with placesby volcanic
formationsof typebasdtic, Guardia™.

Rachgoune

Thestationislocated at the mouth of Tafna. These
arethedunedepositsat “El Guedim” and, on the right
bank of the Oued, in these dunes appear basalt flows
black color inter stratified with the volcanic tuffs,
Guardid*.

Genesis of sea dunes

Under theeffect of erosion, sand particlesare go-
ing to move graceto windsto feed the duneridge of
coadtline,
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Dunes

Thewind pushesthe sand which will hang onwaste
brought by the sea. Thisformsahump get bigger and
bigger. Thisisthebirth of adunewhereembryonic go-
ing to develop a ephemera vegetation based on:
Medicago marina; Cakile maritima; Euphorbia
paralias. According to?, duneisadeposition of sand
edified by thewindinto coming up against various ob-
stacl essuch asvegetation and asperitiesterrain encoun-
tered between the beach and themainland.

The dynamicsof dunes depends on the one hand
of theWind speed and the dimension of sand particles
and, on theother hand, obstacleswhich arethe vegeta
tion or therdiefs. Asafunction of thelatter wedistin-
guish 04 kindsof dunes.

e Thehigh dunes: encountered the vicinity of the
sea(beach Rachgoune, Beidar, EglaM’Khaled).

e Duneson slopes: are on slopes exposed to the
sea(thevalleysRachgoune).

e Suspended dunes. areformed onthecliffsparal-
lel to neighborhood of the sea(Ouled Ayad).

e Dunesclad: depotscongtitutestackles against of
the scree of slope. It is characterized by a
vegetationbased on: Crucianella maritima,
Thymelaea hirsuta and Elichrysum stoechas.(
Marsat Ben M’hidi)

Thebioclimatic study for two periods (1913-1938)
and (1970-2002) Figure 2 showed avertical indent of
each stationin direct relation with the Q2 Emberger.
Station Ghazaouet, despitefdling on of thevaueof Q2
alwaysunder floor lower semi-arid to hot winter

Humid

e
10 "
//
9 /-/ Sub- humid
/3%// —
’ 7 op ,/_mf/ semi arid
)/ 7
6 I \ Jép
/”/50/ \‘er —
4 | Arid
BM,/J’”’J’}
—
2
T sananan
101 3 4 s lg 7 8 9 011 12 m(c%)
costs Temperate warm
OP1  Older period (GHAZAOUET) OP2 Older period (BENL-SAF)
NPl New period (GHAZAOUET) NP2: New period (BENI-SAF)

Figure?2: Temperatureand humidity within them different
zones
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Thisclimatefavorsthe extension of avegetation
therophytic xerophyte..

RESULTSAND DISCUSSION

Duetoadl thiswork it ispossibleto present specify
thedistribution of taxaand i dentify botani cal and eco-
logica componentsof coastal vegetation of theregion
of Tlemcen™ Figure 3.

Thisvegetationisdistributed at 63 Studied Fami-
lies. Thegenresmost represented bel ong to two fami-
lies (22 and 14 A steraceae Poaceae). Thesetwo fami-
liesa onerepresent morethan 40% of thefloraspecies
studied Figure 4. Some families (Cupressaceae,
Ephedracées, Frankéniacées and Convolvulaceac) are
avery small percentage,but play an extremely impor-
tant roleinthe genesisand the formation of dunes(eg,
Juni perus phoeni ceafamily Cupressaceae which fixes
thegtabilizingthedunes.

Thenumber of familiesrangesfrom 06 for thebeach
of Beni Saf reaching amaximum of the17al18families
for beach Eglathereby characterizing embryonic dunes,
ininwardspointing the number of familiesincreasesis
the case of the 02 stations Ghazaouet and Rachgoune
representative so semi-fixed duneseven fixed for the
case of thestation of Beni Saf (the cement plant).

Thebiological typesare conditioned by environ-
ment factors determinesthe type and physiognomic of
the vegetation. We determined the biol ogical spectraof
theseformations.

Theenumeration of speciesby biological typesis
performed on all the speciesinventoried in each part
and givesustheglobd list thefollowing compositions:

TABLE 1 and Figure4 show that thedistribution
of biologica typeswithintheseformationsremainsvery
heterogeneous. These spectrashow areduction, or even
thetotal absence of phanerophytes due essentially to
phenomenaof degradation and an increasetherophytes
especialy in stations Beider and Ghazaouet (79.14%
and 85%).

The composition of general spectrum accusespre-
dominance of therophytesinrelationto other. Thedia-
gram of the study areaisof typeFigures5, 6, 7, 8:
Therophytes > Chamaephytes > Geophytes >
Hemicryptophytes> Phaner ophytes.

Ghazaouet station and the valleys of Rachgoune
show acompletelack of the phanerophytes and domi-
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Figure3: Thepercentageof familiesof Littoral of species

TABLE 1: Biological typesof littoral in percentage
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B Borraginacess
B Chenopodiacas
O Dpsacacees
O Fabacaes

B Juncacees

B Orchidac ées

O Frirmulacéas

B Fharmacees

| Violacées

Biological types PH CH HE GE TH all
Beach of Béni- Saf Nbr 16 37 9 18 o8 148
% 10.81 25.67 6.08 12.16 45.94
Nbr 1 4 1 0 21
Beach of Rachgoune 27
% 3.70 14.81 3.70 0 77.77
Nbr 0 10 0 5 41
Valleys of Rachgoune % 0 18 0 9 24 56
0
Nbr 1 6 2 3 12
Beach of M’Khaled 24
% 4.16 25 8.33 125 50
Beach of Egla Nbr . ® . ! 12 21
g % 7.76 21.57 4.76 4.76 57.14
Nbr 0 2 0 2 22
Ghazaouet beach Ouled Ayad % 0 269 0 269 8461 26
0 . . .
Beidar Nbr 1 5 1 0 27 3
% 294 14.70 2.94 0 79.14
. . Nbr 2 14 2 5 31
Station of Beéni-Scf % 37 259 37 9.2 47 >
. Nbr 2 13 2 4 30
Station of Ghazaouet 51
% 7.8 254 39 7.8 58.8
. Nbr 1 8 0 1 16
Marsat Ben M’hidi 26
% 3.84 30.76 0 3.84 61.53
Nbr 25 284 18 48 181
the study area 556
% 0.44 51.04 3.23 8.63 32.55
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Figure8: Typebiological of the coastal speciesof Beidar and M ar sat Ben M *hidi

nance of thetherophytes.

Thesetherophyteshavethe ability towithstand the
stresses imposed on by sand. The character of
therophytisation these stations, and in particular their
geographical position hasenabled usto classify them
among the back-duneswhose are thefirst influenced

by the ocean spray (embryonic dunes) and the by the
following steppic (littora dunes).

The percentage of therophytes of other stations
(Beni-saf, Beach of then Rechgoune, EglaM’Khaled
and Ghazaouet) seems more or less balanced with
57.14%, 58.16%, 77.77% and 50% respectively.
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Hemicryptophytes aretotally absent in the beach
Ouled Ben Ayad Ben and Marsat M ’hidi, this can be
explained by the poverty of soil organic matter and
weak atitude (about 100 m) represented by these sta-
tions. This phenomenon has been confirmed by®': In-
deed, the abundance of hemicryptophytesisexplained
by richnessin organic matter inforest and atitude.

Despitetheimportanceof therophytes, thechamae-
phytes keeping an important part in them vegetation.
They are better adapted to aridity.

For our casewe recorded a percentage 21 to 27%,
and among speciesmet: we have
— Ziziphuslotus
— Lavandula stoechas
— Lavandula multifida
— Ulex boivinii
— Ulex parviflorus

Andfinaly, geophytesare everywherelessdomi-
nant with only 8to 11%. They arerepresented by:

— Asparagus acutifolius
— Asparagusstipularis

— Irisxiphium

— Orchismorio

— Serapiasneglecta

— Orchismaculata

Inthedtations of Rachgouneand Beidar, geophytes
are completely absent™ area solarger proportionsin
geophytesin Mediterranean regionin steppic domain.
Them climaticrigorsand structurd instability of the ol
(sandy substrate) foster the devel opment of speciesto
beshort lifecycle, moreor lessdemanding to theneeds
hydric and trophic.® Points out that the highlandsAl-
gerianstheincreaseisinrelation of therophyteswitha
gradient of increasing aridity.

Theimportance of therophyteisindirect relation
with the disturbance index which has been cal cul ated
from the number of speciesencounteredinour floristic
surveys.

For full stations, thisindex remainshighinrelation
to results® in Tunisiawherethereisobtained 70% as
highvadue.

For our case, the disturbance index being of the
order of 81% TABLE 2 for theentire study area, the
high degradation engendered by action of manisdis-
tinctly visible(clearing, fires, grazing and urbanization).
Inthis context, ™ report that the disturbances caused
by humansand hisherdsarenumerous and correspond

to two situations more severe ranging of the
matorralisation up of desertification passing by the
Seppisation.

Theimportanceof the disruption index ispropor-
tional to the dominance of therophyteswho find here
their favorable environment for their development
(sandy substrate, Poverty in organic matter) againre-
flecting amore open environment.

These ephemera speciesresistant constraintsim-
posed by thewind (movement of sand particles) and
seaspray. They area so cdled passvedryland because
they stop al metabolic activity during adverse condi-

TABLE 2: Disturbanceindex of stationsstudied

Station Disturbance index
beach of Béni-Saf 71.62%
La station of Rachgoune 92%
Lesvallées of Rachgoune 92.59%
beach of M’Khaled 75%
Station of Béni Saf 83%
Station of Ghazapuet 84%

85%
92%
94%
92%
79%

beach of Egla

beach of Ben yard
beach of Beidar
Marsat of Ben M’hidi
the study area

tions.

Thisindex showsthethérophytisation of the zone
followsasteppisation whichistreated asthe ultimate
stage of degradation of different ecosystemswiththe
speci es dominance sub- nitrophilousrelated to over-
grazing”

CONCLUSION

The study of the vegetation of thelittoral hasen-
abled usto bring out thefollowing results:

The group Poaceae, Asteraceae, Fabaceae and
Caryophyllaceae unquestionably dominatesthefield.

Thebiologicd type“therophytes’largely dominates
them stationsstudied in the coastal come second them
chamaephytes, geophytesandfindly hemi cryptophytes.
Thelatter, according to® requireamediumrichin or-
ganic matter and astrong dtitude, whichisnot for our
case

Phanerophytesby against aretotally absent inthe
valleys of Rachgoune and Ghazaouet; but shyly repre-
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sented (with 2%) in the beaches of Rachgoune and
Beidar.

Thecaculation of theindex of perturbationispro-
portional to the speciesdominancetherophyticin all
the stations studied. The dominant character islinked
therophyti sation to swamping of annual species, dis-
seminated by theherds, especialy inthestudy area. In
thisregard,® explainstheby therophytisation ultimate
stage of degradation of the ecosystemswith species
sub-nitrophilousrelated to overgrazing.

REFERENCES

[1] L.Zeraia; Essai d’interprétation comparative des
données écologiques, phénologiques et de produc-
tion subero-ligneuse dans les foréts de chéne liége
deProvence cristalline (France méditerranéenne et
d’Algérie), Thése.Doctorat.Université. Aix-
Marseille 111, 370 (1981).

[2] M.M.Dahmani; Le chéne vert en
Algérie.Syntaxonomie phytosociologie et dynamique
des peuplements, Theése doctorat.Es-sciences,
Université.Houari Boumediene, Alger, 383 (1997).

[3] PQuezel; Réflexion sur 1’évolution de la flore et de
lavégétation au Magreb Méditerranéen, Ibis Press
Edition., Paris, 117 (2000).

[4] M.Bouazza, N.Benabadji; Compositionfloristique
et pression anthropozoique au Sud—Ouest de
Tlemcen, Revue.Science. Technologie.Université.
Constantine, Algérie, 93-97 (1998).

[5] M.Barbero, G.Bonin, R.Loisel, P.Quezel;
Sclerophyllus Quercusforests of the mediterranan
area: Ecological and ethologigal significance
Bielefelder Okol.Beitr, 1-23 (1989).

[6] M.Barbero, PQuezd, S.Rivas-Martinez; Contribu-
tion a I’étude des groupements forestiers et pré-
forestiers du Maroc.Revue Phytosocoelogia
Phytosocoel ogia, 9(3), 311-412 (1981).

—=> Regulor Paper

[7] M.Barbero, R.Loisdl, PQuezdl; - Lesapportsdela
phyto-écologie dans [’interprétation des
changements et perturbationsinduits par I’homme
sur les écosystémes forestiers méditerranéen. Re-
vue des Foréts méditerranéennes, Sl1,194-215
(1990).

[8] A.El Hamrouni; La végétation forestiére et pré-
forestiére de la Tunisie: typologie et éléments pour
la gestion. These Doctorat.Es-science.
Université. Alx-Marseille I11, 220 (1992).

[9] A.Aidoud; Contributional’étude des écosystemes
steppiquesdu sud oranais: phytomasse, productivité
primaire et applications pastorales. Theése Doctorat.
3 cycle. U.S.T.H.B., Alger, 245 P+ annexes,
(1983).

[10] A.Danin, GOrshan; The disribution of Raunkiaer
lifeformsinlsrael in relation to the environnement.
Journal of Vegetation Science, 1, 41-48 (1990).

[11] J.Favennec; Guide de laflore des dunes littorales
delaBretagne au Sud des L andes, Edition sud ouest/
ONF, (2002).

[12] P.Guardia, Géodynamique de la marge alpine du
continent Africain d’apres 1’étude de 1’Oranie
occidentale.Rel ation structural e et pal éogégraphique
entrelerif extérieur, le tell et ’avant pays atlasique,
Thése 3éme cycle, Université.Nice, 285 (1975).

[13] A.Chaabane; Etude de la végétation du littoral
septentrional deTunisie: Typologie, Syntaxonomie,
et ¢léments d’aménagement. Thése.Doctorat.Es-
sciences en Ecologie., Uni.Aix-Marseille 111,
205P+annexes, (1993).



