PreSymposium Excursion: Mediterranean landscape im ep

IAVS

12" -18" June 2011

The objective of the field tripsito introduce you to some of the mdstypical ecosystes of

Southeastern France, from speeiich dry grasslarglto foress and saltmarshes and frm the sea
level to the lowalpine level.
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This itinerant field trip will begin in Avignon along the Rhone river, will torouighout the Luberon
matorrals (garrigueshrubbndg and forests, the Camargue wetlasydemporary pounds and salt
marshes, the Crau steppe, the Bonnieu littoral spedi@s dry grasslargl the sea cli§ of the
Calanques, thaorth forest and the exposedrestsof the SainteBaume andnountain grassinds of
the EcrindNational Park Yy R g A f f  SQisRns in the Alp8.dzNH R Q

The program
Sunday12™: Avignon
Monday 13": Luberon(Daniel Pavorg, Arne Saatkamp

Tuesday 1%: Camargue (Patrick GrillasFrancois Mesléard Nicole Yasercovski)
Wednesay 18": Crau (Elise BuissanThierry Dutoit- Renaud Jaunatre Axel Wolf)
Bonnieu (Daniel Pavog Arne Saatkamp)

Thursday 18: Calanques@aniel Pavorg Arne Saatkamp)
Sainte BaumeDaniel Pavorg Arne Saatkamp)

Friday 17 Ecrins National &k (Cédric Dentant)



Day1l: Luberon

Location of Excursion

Plateau du
Vaucluse

/




1-Short description of the area

Name Plateaux de Vaucluse, Luberon

Municipality [ F3F NRS RQ! LI

Département (county)  Vaucluse

Ecosystem type Traditionally managed cereal fields,ydcalcareous grasslands, bee

forests (Fagus sylvatigeand downy oak forest)uercus pubescens
Management authority ~ Parc Naturel du Luberon, CEEP
Protection status None

2-Ecological characteristics

The Luberon mountain ridge is a representatofethe vast surfaces of limestone mountain ridges in
Southern France, North Eastern Spain and Northern Italy all with similar bedrock types, climate and
agricultural landscapes.

¥

Luberon woodland and ridgesRenaud Jaunatre
Climate of the Luberon area

This area is characterised by Mediterranean climate (Salon: mean raipfalle 623 mm, with maxima in

April and October, data: Météofrance, 2009). There is one climatic gradient in the studyi.arem,
combined temperature and rainfall gradient duettee higher altitude of the Northern part of the study
area. Figure 2 indicates details on rainfall and for temperatures. The rainfall pattern shows marked
differences among years, notably a long dry period in summer 2007, a year when effective raidfalls d
not occur until November.

The ecology of cereal weeds is closely bound to the agricultural practices of cereal cul({@atioeider,
Sukopp, & Sukopp 1994 tradtional systems in the Western Mediterranean, cereals are sown when the
field has been prepared by ploughing in September and October just after the first autumn rains. Over
winter, there is no treatment of the fields, in modern more intensive systems tidds and chemical
fertilizers are applied during autumn or spring. In some cases, the field is rolled over to break primary



shoots of cereals in order to produce several shoots per individual. In traditional systems, weeds,
especially when they become agent during flowering, were sometimes pulled out by hand and used as
forage. Cereals are harvested between end of June and July, when they completed ripening and grains
became tough. Cereals are stored dry in the storehouses. In autumn, cereal fieldsedras pastures,
Gerbaudet al. (2001) showed that cereal weeds constitute a high quality nutriment complement for
sheep.

Monthly rainfall sum and mean temperatures per month 2005-2008
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Figure 2: Monthly rainfall sum (lick bars, scale at the left) and mean temperatures per month (grey line,
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www.infoclimat.fr).
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There are coriderable differences among practices in
farms in the Luberon area (see map below). G2605)
identified three actual types of farms that cultivate
cereals: cereal dominated farms, cereal culture with
sheep flock and rganic farmers with cereals. In cereal
dominated farms, herbicides are intensively used, seed
material is not resown but bought every year and there is
only a short fallow period or a rotation with another crop.

Papaver rhoeaand Centaurea cyanusDaniel Pavon N the remaining farms, herbicide use is exception
and rotation alternate one to five years of cereals with a
period of fallowpasture or legumes. In the Luberon area the legume phase of the crop rotation is often
three years ofOnobrychis sativéfigure 3). According to the farmers experienbéstreduces considerably
the soil seed bank of weedy species.
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Farm produced seed material is frequentlys@wn, in some cases, especially small farms with sheep

flocks. Weed seeds are even not sorted out before reseeffdagc 2005)Jage(2002)counted seeds in

four replicates of 1 kg seeding material and could identify 43 different cereal weed species with a mean of

over 12000 weed seeds per kg seeding material. We counted weed seeds from a cereal feammple

traditional cereal agriculture in Algeria, where we identified only eight species and much less seeds per kg
OSNBIFfa 6{FIG1F YLZ dzylLlz f A & KS Re.theltrénspordandtrésdeding bff £ dza G N
weed seeds into cereal field & general and important factor for dispersal of cereal weeds, which has
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Algeria there is no strict selection of spexiwith particular seed sizes, however a tendency to greater

plant height. Both wheat samples contain small spe@fegilops sp., Anagallis arvensas)well as small

seeded speciegPapaver rhoeas, Legousia speculeneris, Silene sp.n the light ofthe very simple

technigues of some small farms, the evolution of agricultural practices in the area from first appearance

of agriculture in the Neolithic to today are the mechanisation of working steps, larger cultivated surfaces,
deeper ploughing and d#fent cultivated crops together with probably a shorter field rotation. For the

more intensive farms, synthetic herbicides and fertilizers, high performance crops and intensive field
preparation are in sharp contrast with this traditional farming. In the

study period (1982006), there was a shift to more winter wheat

cultivation and abandonment of marginal fields and pastuf@ssc

2005)

3-Excursion Area history /context

Several processes have been identified that trigger(ed) tlgeession

of cereal weeds in present day landscapes and at the same time
favoured other often more ruderal species. (i) The use of herbicides
impacts both plant establishment and soil seed banks, favouring
resistant linegBall 1992;Schneideret al. 1994; Frieckt al. 2009) (ii)
Change in characters, identity and density of crop plants yields a higher
competition on weed specieiSchneideret al. 194), however Roche

et al. (2002)clearly showed that higher cereal density favoueseal
weeds with respect to other ruderal plants. (iii) The use of chemical
Legousia speculuveneris  fertilizers instead of organic manure triggered regression mediated by

Daniel Pavon



a changed nutrient status of soilSchneideet al. 1994) (iv) Cleaning of
seeding material before sowing leads to a lower seed input and enha
isolation of populations among different field$chneideret al. 1994;
Ellenberg 1996; Olivereau 1996; Jager 2002yeneral, arable weeds are
known to form often long time persistent seed banks, but some cerg
weeds like for exampleAgrostemma githagolack any dormancy or
darkness inhibition of germination and do not form a persistent soil sq
bank (Schneideret al. 1994; this work) In areas with traditional cereal
agriculture, where these species still persist, it could be shown that ce
weed communities quickly lose the most intetiag species after
abandonment, and their regeneration from the soil seed bank

impossible(Jager 2002; Dutoiet al. 2003) This can at least partly be Agrostemma githago
explained by the striking differences in the longevity of soil seed banks, Daniel Pavon

but also by the changes in dispersal processes at the landscape scale

(Schneideket al. 1994; Saatkampt al.2009; llenberg 199E6; Bonn & Poschlod 1998; Jager 2002; Butoit
al. 2003) Because of its high diversity in rare cereal weeds and the traditional agriculture the Luberon
areais of high conservation interest on a European scale for these flahtaicayaet al. 2000)

3-Points of interest

We will have a look on some very species rich aefields, to then have time to do a small hike in an area
composed of cereal fields, dry calcareous grasslands, downy oak and beech forests. This will give the
opportunity to have a deep insight into the vegetation complexes of a traditionally managestdine

upland area of South Eastern France.

5-References
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Day 2 Wetlands in Camargue

Location of Tour du Valaareaand excurson point
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1-Short description of the area

Name Tourdu Valat : Camargue delta
Municipality Arles

Département (county) Bouchesdu-Rhéne (13)
Ecosystem type Wetland

Management authority FondationTour du Valat
Protection status Nature Reserve, Natura 2000,

Ramsar, MAB, Regional NatuRsrk

2-Ecological characteristics

The Camargue is large deltaic pIa
(145000ha), built in the last thousand
years by the Rhéne river which presen
at present only 2 branches almosg
completely embanked. The sediment i
mainly from lagoon and maré origin,
thus including salts. The mean slope !

elevation related to former lagoon or the
bed river arms, alluvial levees, coast
dunes (including old dune systems). T

salinities at short distance. Damasonlum polyspermu(temporary pool); Patrick
¢KS Ot AYFGS A& -handdS RA G SNNI Yy Siillas Tourdda valat
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drought is exacerbated by the frequent strong day winds (Mistral). The large
evapotranspiration enhances immmer period the salinity of the soils.

The ecology of the vegetation in the Camargue is mainly controlled by 2 factors:
flood/drought and salinity. Both factors are to a large extent related to land

elevation but the granulometry of the sediment playscals role in the soil

salinity.



Tour du Valat estate contains a former meander of the Rhd
River which leads to contrasted soil and land elevati
characteristics. Thus, on short distance a wide array of Cama
inland vegetation types can be seen gamg from:

*

wetland dominated by helophytes  Scirpus
tabernaemontani, Sc. litoralis, Bolboschoenus maribnars
submerged macrophytes Pptamogeton pectinatus, P
pusillus, Zannichellia pedunculata, Z. obtusifolia, Callitri¢
truncata, Ruppia maritimaetc including many species o
charophytes Chara aspera, C. galioides, C. globularis,
vulgaris, C. contraria, C. canescens X U ®
Mediterranean salt meadows dominated by Juncus
maritimusandJ. acutus

Salt steppesdominated byArthrocnemum macrostdyum
or Sarcocornia fruticosa

Hydromorphic halophyte grasslands dominated by
Halimione portulacoidesvith annual grassesP@rapholis
spp, Hordeum marinum, Polypogon maritijus
Meso-Mediterranean  xerophilous annual grasslands
dominated byBrachypodiumdistachyon many species of
annual Trifolium and Medicagq Linum strictum Crepis sppEvax pygmaeaFilago vulgaris
Asteriscus aquaticuscorpiurus muricatyd/ulpia ciliata Limonium narbonenseL. virgatum

X

Perennial grasslanddominated byBrachypodium phoenicoide®ften colonized byPhillyrea
angustifolia

Riverine forest (remnantsjPopulus alba, Ulmus minor, Fraxinus angustfolia, Salix alba, Laurus
nobilis, Crataegus monogyna, Cornus sanguinea, Brachypodium sylvaticum) along the former
river beds and at present developing along freshwater canals.

Cressa creticemporary pool);
PatrickGrillas Tour du Valat

Zannichellia obtusifoligSt Sereh¢ Patrick Grillas Tour du Valat



These vegetation types are grazed by the local breed of cattle and horses. Grazing is an important
management tool for themanagement of wetlands, allowing the development of submerged
vegetation in the wetlands contributing thus to their important role for the hundreds of thousands of
ducks wintering and migrating throughout the Camargue.

Until recently rabbits were numerauon grasslands; it was a keystone species for controlling the
encroachment of shrubsP( angustifolia Rabbit is at present at the verge of extinction in Tour du
Valat estate and more globally in the Camargue as a result of the recent introduction (f386)
Viral Hemorrhagic Disease.

3-Excursion itinerary

The excursion will start from the edges of the former river bed where irrigation
canals maintain corridors of riverine foredthe itinerary will then cross various
herbaceous vegetation along a topographic (not obvious!) and salinity (soil)
gradient leading to large stand of Salt steppe vegetation whglgocnemum
and Sarcocorniadominated along alternate strips corresponditwdifferential |

deposits of sediment in the oxbow. This vegetation often flooded in winté

(flood frequency and duration).
The next stop will be temporary pools remaining from the filling in of an old
of the oxbow (4000yrs BP). The water of the pool (in winter!) is almost fresh

the species richness of the pool is high including severaépied species | . [
in France Damasonium polyspermunmPulicaria sicula Cressa cretica  Lythrum tribracteatum(temporary
Lythrum tribracteatumh. Remnants of the riverine forest (in poor condition) pool) ¢ Jean Roché

and of the natural fluvial levee can still be seen.
The itinerary will then go through severalpes of halophyte grasslands with a large diversity of
species. Different stages of colonization Byillyrea angustifoliawill be seen along our way



(according to topographic gradients). A large levee will show both the diversity of the vegetation
along bpographic gradient and the effects of domestic and rabbit grazing on a suite of exclosures
built 35 years ago.

A visit in the nearby marsh (St Seren) will allow us to see therti@tiphilous vegetation that develp

after the drawdown of the water, notdp with Crypsis aculeataChenopodium chenopodioidesnd
Suaeda splenden§or the most watemotivated (and/or best equipped) a visit can be made to the
water body to look folPotamogetonZannichellisand Charaspecies.

4-Scientific themes which coulte addressed:

The importance of grazing on the structure and the dynamics of the vegetation is studied for more than
30 years on the estate on both aquatic and terrestrial habitats. The current lines of research are on the
control of ungrazed speciesthe context of extensive grazing and more specifically on the dynamies of
angustifolia The orgoing monitoring of the terrestrial vegetation allows the assessment of the impact of
inter-annual fluctuation in rainfall. These themes could be discussddllastrated during the walk.

5-Flora which could be used

Fournier P., 1936 1961¢ 1990Les quatre floredle France, Letevalier Paris, 1090 p

MouronvalJ.B., Baudouin S. 20I@lantes aquatiquede Camargue et de Crau. Office National de la
Chasse et de la Faune Sauvadearis- 120 p

6-Selected References
Mesléard, F., P. Grillas & J. Lepart, 1$94ant community succession in a coastal wetland after
abandonment of cultivation: the example of the Rhdne delta. Vegetatio 3545.

MesleardF., Mauchamp A., Pineau O. & DutoitZD11. Rabbit is more effective than cattle to limit shrub
colonization in Mediterranean xerbalophitic meadows Ecoscient8(1): 3741

Molinier, R.& G. Tallon, 1968. Etudes botaniques en Camargue. Il vers faefot@amargue. Revue
RQO9O2f 23AS GI8SNNB +AS03X mMpY o

Muller S.D., H. Bruneton , P. Grillas, T. Rey, |. Sddliéche, P. Schevin, A. Thiéry, A. Waterkeyn & N.
Yavercovski, 2008. Lomgrm dynamics of a Mediterranean alkaline vernal pool (Rhéne deltathson
France). Wetlands 28(4):99566.

Otero C. & A. D. Bailey, 20@BdzNR LISQ& y Il (i dzNF f |y R Odzf Gdz2NF £ KSNRGEFIS o
France. Friends of the countryside, Brussels.

Gagea mauritanicg Patrick Grillas Tour du Valat



Day 2 Vegetation in the Camargue delta

2. Dune vegetation of Grau de la comtesse area
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1-Short description of the area

Name Rhone Delta, Camargue

Municipality Saintes Maries de la Mer
Département (county) Bouchesdu-Rhone (13)

Ecosystem type Coastal dunes

Management authority Conservatoire du Littoral and Société

nationale de protection de la nature

Protection status Natura 2000,, Regional Natural Park , National reserve
Camargue, Ramsar, MAB
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Fig. 9. — Les ceintures de végétation sur la Montille du Génois,
\ a I'Etang des Batayolles.

from : Molinier, R. & Tallon G1965. Etudes botaniques en Camargue. | La Camargue pays de dunes. Il Vers la
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2-Ecological characteristics

Thelittoral dunes of the Camarguée from the Gratdu-Roi toPort-Saint Louis du Rhén&hey form

the last dune complex representative of the French Mediterranean sand coast. They reach
respectively 7 and 9 m high at the heads of the Espiguette and Beauduc sites. Despite their small size
they strongly contribute tothe Camargue flora, by their specificity and species richness; the
vegetation is constituted by psammophilous and littoral species, none or little halophilous, and for
some adapted to burying. At the foot of the dunes and between them, the vegetationirgynsalt

and/or flood tolerant.

On a large part of the delta, coastal dunes are threatened by marine erosion. The profile of the
littoral zone is unbalanced by the strong reduction of coarse sediments inflows from the Rhone river



(dams); it tends to each a new equilibrium of the coastline thus exhibiting areas with fast
regression and others, less abundant, unchanged or showing some accretion. In the recession zones,
winter storms hardly damage the dunes. Other important threats for the dunes arartbentrolled

touristic use (beach of Arles at Piémanson, beach of Sdifdei® de la Mer) and the local
development of invasive speciggdrpobrotus sp@senecio inaequidehps

{AYyOS mMpTtp GKS fAGG2NIf RdzySa 4&Aijeded to&Rtatdoyy G KS Y
protection and to a sedimentary statement rather favorable.

Fixed dune wittHelychrysum stoechagdean Roché

The Camargue dune systems are exposed to violent winds during most of the year (mistral and winds

from the sea) and to aintense summer drought which both limit vegetation cover. In autumn and

winter, storms lead to a strong increase of the sea level (it can reach 2 m!), and the outer dunes are

then strongly beaten by waves. The plants@jatare are then often uprooted, mfiguring the
NBEINBaaAzy 2F (KS RdzySo GDIFyA@SttSaeg o6t20FLt ylI
outer dune and of the white dune ; however the sand of the beach , hardened by salt, is not easily
mobilized by wind.

The coastal dune system9fK SQQ wSaSNIBSQQ NBIFIOKSa n Y KAIK | yR
1Y t2y3d LG Aa O2YLRASR 2F yAYyS RAaAO2yGAydzz2dza Y
2T F £26SN) 2yS Ffty2ald O2yldAydz2dza o06Sial38ia GKS U
/2Y1S43aSQQd ¢KS AYYSNI RdzySa FINBE 02NRSNBR o0& a.
dominated byArthrocnemum spp and Sarcocornia spich fringe the lagoons close to the sea. The

dune system is organized from the sea to inland:



