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Problenis of dynamic in mediterranean forests

P. Quézel (*)

Resumen: Quézel, P. Problemas de dina~nismo en ¡os bosques mediterráneos. Lazawa,
5:25-32 (1983).

Los ecosistemasforestalesmediterráneosconstituyenuna unidadcomplejadiferenciadade
los delnorte y centroeuropeospor su clima,ecologíay uso.

Estos ecosistemasestánrelacionadoscon un clima de sequíaestival de 1 a 6 mesesde
duracióny las especiespeculiaresque los componencarecenengeneraldevalor económico.La
presiónantrópicasehaejercidoespecialmenteporel pastoreoy ademáshansidoprofundamente
afectadospor incendios durante muchas décadas,Su gran variedad, relacionada con la
heterogeneidadbioclimáticay edáficade la regiónpuedeexplicarel porquédel conocimiento
fragmentarioen cuantoa su funcionamientoy dinamismo.

Además,suscaracterísticasecológicasy edáficashacendificil el usode esquemasy modelos
acuñadospara los bosquescentroeuropeos.

AhstractQuézel,P. Prob¡ems ofdynamic in mediterranean forests. Lazaroa, 5: 25-32 (¡983).

The mediterraneanforest ecosystemsconstitute a complex unit which is markedof? the
Northernandmiddle curopeanones by ita climate, ecologyandmaaagement.

The ecosystemsarerelatedto aclimatewith estival droughtlasting from 1 to 6 monthsand
te peculiarspecieswhich constitutethem aregenerally not worth much.

Theanthropicpressureexertsespeciallyby grazingand moreoverthey havebeenstricken by
dramaticfires for many decades.Their largevariety related to te bioclimatic and edaphic
heterogeneityof te regioncanexplain why te dataconcerniagtheir functioninganddynamics
arestill fragmentary.

Besides,their ecologicalandpedologicalcharacteristicsmakeuneasyte useof schemesand
patternsdesignedfor middle curopeanforests.

AII the studies about the dynamics of the forest ecosystemsin the
mediterraneanregion should take into considerationtheir specificity of
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structureandecophysiologicalrequirencesaswell as the way tbe man have
beenusingthem for 7 or more millenaries.First of alí, we shall shortíy calI
np the specialfeaturesof theseforestalecosystemswith respectto the middle
europeanones,as it hasbeendone,at leastpartly in somerecentreviews(Di
CAsnI et al., 1981; MARGARIS andMOONEY, 1981;CONRAD andQECIiEL,
1981; QUEZEL, 1982).

This specificity is clearlyshown by various factors:

1) Climatic andbioclimatiefactors

The main featureis a periodof summerwater deficit, lastingfrom 1 to 6
months,accordingto thearcas(DAGET, 1977;NAHAL, 1981).me morpholo-
gical, phenologicaland ecophysiologicaladaptationsespeciallyte estival
restof te vegetation,areunderdependenceof tbe summerwaterdeficit. Qn
te otherhand, the amountandte rhythmof rainfalí play a leadingpart in
erosionwhicb hasthe beaviesteffectson te upperhorizonsof the soils and
sweepsaway largeamountsof litters, whetherbumificíd or not (FOURNIER,
1972).

2) P/iysionomicalfactors

Th¿ mediterraneanforests have bot -- sclerophyllous trees and large
formationsof mediterraneanconifers the degradationof which leading to
shrubyevergreenformations of matorrals(maquisand garriques).

— ‘1

3)~Biologicalfactors

- In oppositionto the widely-beld opinián (QUÉzEL, 1974) the mediterra-
neanforestshavea spreadrangeof main forest species:about 5 sclerophy-
llous oaks,12 deciduousoaks,5 pines,3 cedarsand10 firs. Moreovertere is
a lot of micromorpbsrelated to an intensive genecologicalvariability, te
economicalandecological interestof which is increasinglypointed out.

h .. -

4) Management and conservation

- The mediterraneanforests are,almost-characterizedby few productive
coppicesof variedages, te low profitability of which inducedmany Forest
departmentsto take no further interest in tem. Besides,due to te wide
tange of the climatic, edaphic and geographiccriteria, they constitute a
multitude of ecosystemsmany of them arecurrently- vulnerabkor treate-
ned.Mostof themareusedasgrazinglands.Nevertheless,a growingneglect,
alrnost in te industrializedcountries,has turned them into recreational
forest devoted to- tour~sm and land-speculatiowwheretires have been
increasinglyanddramaticallys~reading.

However, tis picturehas to be moderated.Indeed,for alí te mediterra-
neanforestecosystems,-we shouldemphasizesornecontrastsinducinglocally



Quézel. P. - Dynamic in mediterraneanforests 27

varying situations.IfWe considerthe vegetationstructures(QuÉzEL, 1974),
three groupscanbe distinguished:

— The lower altitudinal level foresrecosystems(thermo-andmesomedite-
rranean):They are mostly scleropbyllous;their productivity is very low and
even nonexistent; the risk of tire and the anthropic pressure(tourism,
scatteringof residences)are extremelyhigh.

— The middle level forest ecosystems(supramediterranean):They are
mostly deciduous,their productivity is middle or low; tires are uncommon
and the anthropicactionvanes.

— The upperlevel forest ecosystems(mountainmediterranean):Constitu-
ted by conifersof interest, their productivity is ratherhigh, tires are quite
uncommonandthe anthropicpressureis moderate.

As for the useby man,wehaveto emphasizete notablecontrastbetween
the forest ecosystemsof the Northern mediterraneancountries and the
SouthernandMiddle-easternones.

In the Northernmediterraneanregion, the disaifectionof the tradicional
activities, the underpopulationand the increasingdisappearanceof sheep-
grazing induce a natural restaurationof the forestalassets—unfortunately
uncontrolled—andan invadingof brusheswhich greatlyincreasesthe risk of
tire.

Qn the contrary, in the Southernmediterraneanregion, the uncontrolled
overexploitation of forests, related to the increase in rural population,
grazingand offensesinvolves the increasingdisappearanceof the remanent
forestalpotentialities.

Spec¡flcproblemsrelatedto tite dynam¡csof the forest
eeosystemsiii tite mediterraneanregion

The estimationof the dynamicsof the mediterraneanforest ecosystems
and, moreover,the adjustmentof reliablepatterns,do presentus with serious
problems.

The level of mu knowledge

Thecomplexity of the mediterraneanforestecosystemshasnot madestudies
easy. However, someteams,and particularly witbin the framework of the
IBP, have drawn up various biogeochemicalstatementsin the french
mediterraneanregion, specially in Quercusilex (LOSSAINT and RAPP, 1971;
ErTHAD et al., 1973), Finus halepensis(LOSS,&INT and RAPP, 1971; RAPP,
1974), Pinuspinaster (RAPP andCABANETrE, 1981).A¡though thesedataare
valuable, they don’t allow us to draw valid conclusionsabout the whole
mediterraneanregion.So, in Marocco,at least 12 specialecosystemsrelated
to climatic andedapbiccriteria havebeenevidenced(BARBERO etal., 1981)
in Quercus ilex forests and we still know nothing whatever about their
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dynamics!This aspect-have not yetbeenstudiedfor manymajormediterra-
neantrees(for instance:Quercuscalliprinos, Quercussuber;Pintesbrutia, and
the mediterraneánAbies). For the moment,our knowledgeis limited to te
bfoblemsof structure,edaphoclimatologicrequirementsand,’incidentally,to
te forestalproductionandevenbiomass.Qur lack of informationaboutte
sylvicolous concernin the mediterraneanforest-ecosystemsbecomesobvious
sinceno státementis availabledealing for instancewith te productivity of
te majorspecies.Figuresoften vary in the ratio of 1 to 4 andeven 1 to 10
according to te situationsor the authors. -

- Prodúctiontablesare still nearlM-lacking. The evaluationof biomassesis
only partial and the methodshave ¡lot yet been quite codified (GRILLAS,

1980; BARBERO, 1981). -‘ t -

Table 1

- Azahar BrachetofproductivitySpecies - - - (hard-wood)
asid Cowitry M3/Ha/Year

Pinus AKMAN, BARBERO &
- - brutia - ‘ - QUÉzEL. 1979 <Taurus) 1-7

Pinus nigra
subsp.pallasiana «Idem» 2-8

Tetraclinis BENABID, 1976
articulata Maree 0,3-1.67

Pinus MouNFr et SALJLENC
sylvestris 1978, Drome(9 0.4-2,7
Quercus CHALABI, 1980 - 1 -

pseudocerris - Syrie 2.1-7,57

Cedrus M’HIRrT
atíantica Rif-Maree 1,59-9,8

Theclñnatic stresses

Whereasin the-europeancountries,with a few.exctptions,the functioningof
te ecosystemskeeps on performing troughout the warm period, in te
mediterraneanregion, this functioning is badly disturbed by a summer
drou~ht period. This - fact is not always evidencedin global statements.
Droughttoleranceis oneof the most striking featuresof the mediterranean
fórest ecosystems.This point has been already investigatedespeciallyby
usingsappressuremeasurement(AUSSENAC, 1980; BRAESCO, 1980; VALET-

TE, 1981). -

Ah thesemethodscomeñp againstthe following problem:how canwe carry
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out reliableestimationsof the varioustypesof evapotranspiration(CALVET,

¡981) andparticularly the actual evapotranspiration?

Theedaphicstresses

The mediterrancanforest ecosystemsare quite uncommonon maturezonal
soils but they usually settle on truncatedor even erodedsoils or on fossil
fragmentedsoils such as «terra rossa»,so tat productivity as well as
biogeochemicalstatementmay show a large heterogeneity,even inside very
small experimentalspots.The mediterraneanforest ecosystemsare actually
related to the hydric statementof each individual, accordingto its rooting
andwater-availability.Moreover, the transfertsof materialsby erosiongive
risc to a lost of biological matcrialsandnutrients.It is difflcult to estimate
thc actual total amountof this lost.

T/ze bio tic stresses

They are mainly effective on the level of the vegetationstructuresand tbe
upperhorizonsof the soils. The sclerophyllousor conifcrousmediterranean
forests constitutecomplex ecosystemswhere the arborescentstratum is
associatedwith variousunderstoryvegetations,selerophylloustoo,which play
a prominent part in tbe dynamic of the ccosystem.These understory
vcgetationscontribute, according to the edapboclimaticconditions, to a
sharerangingbetween20 7~ and 70 % of the total biomass;so, we haveto
take them into considerationwhen establishingstatements.In fact, it’ll be
bettcr using’ a metodology similar to the one proposedfor mattorals
(FEUILLAS, 1979; BARBERO, 1981)or californianchaparrals(PILLSBURY and
KIRKCEY, 1981) than using the metbodologyclassicallycommendcdfor
forestecosystems.
Qn the otherband,summcrdroughtcausesdic mineralisationprocessof the
litters to be very late (ThINoN, 1978)andevenabsent.Thoselitters will getat
last sweptawayby wind or erosionor ruined by tires.

T/zeanthropozoogenicstresses

Tbey arethemostpreponderantamongte presentmodeof utilisation of te
mediterraneanforestecosystems.If we shallmentiononly as a reminderte
direct part played by man in the forcsts regardedas recreationalarcas,we
baveto empbasizete effects of grazing and tires in forests.Qn te otber
hand, problemslinked to the industrial pollution are yet very limited or
generallyabsent.
In te mediterraneanforest ecosystems,the biological material has always
beentraditionallyusedfor forestpasture.We shallnot deal with tbeleading
part played by forest pasture in the stability of these ecosystems(LE
HOUEROU, 1980)but we shallemphasizeits outstandingimportancein their
dynamics.Indeed,in mostof dic mograbincountries,sorne 10 to 40 % of the
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annuallyproducedbiological material isgrazedby cattle.-The partrevertingto
the soil andits efficiencyin thebiogeochernicalcyclesyet rernainsdiflicult to
rate (losts due to shifting, secondaryptoductivity, etc...).
Fire doesmuchgreaterdamageandthisproblemcannotbe over-emphasized
in the mediterraneanforestecosystemsowing to its dramatieincreasein the
last decades(ilÁhas been increasingfourfold between1930 and 1980). Since
the beginningof tbe century,about the quarterof the mediterraneanforests
havebeendestroyedoraffected-bytires.Thus,this factorhastobetakeninto
consideration in every program~aiming at testing the stability and the
evolution of the mediterraneanforest ecosysten½s.That implies on the one
handaccurateunderstandingof the dynamicsof the Vegetationwith respect
to the frenquencyof tire (TRABAUD, l980~ BARBERO andQUÉZEL,1981)and,
on te otherhand,drawing up special-patternsintégratingthe fire-risks, thc
structuresof vegetation, their inflammability:and combustibility- as welF
(DELABRAZE and VALE’ITE, 1977). -

• - - . ¿ONCLUSION
- 1 - — -

The aboyerefléxionskidenceth~ specialcharacieiisticsof the mediterranean
forest ecosysterns.The priofities are not identical with toseof middle and
northerncurópeánforests.Thus, :a greatdeal of fundamentalstudieshaveto
be achieved ib orde to get 4úité goad understandingof te dynamié
proó¿es.-A closé int¿rnationáléooperationhásbecomea more imperious
necessity thañ ever fo+ startin~- indispensablere~earch- prográrnmesand
coordihatináte &dstinÉones;Thiscooperationdoesalreadyexist,especially
throukh FAÓ and UNESCOtot teams such as «Sylva mediterranea»’or
GRECO 43~ (Ecology of the n,editerraneanforests) but should be widely
strengtbened. - - - 1 . - -- -. - -

-~ ..i’-ij —,
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