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Doñana National Park is located in the SW of 

Spain facing the Atlantic ocean. It has three 

main ecological domains: the marsh, the 

stabilized sands and the mobile dunes 

The underground water is 

divided in an unconfined 

(under the sands) and 

confined aquifer (below the 

silty-clay deposits of the 

marshland.) 





Brezo pond (BRE) 
Charco del Toro pond (CTO) 

Zahillo pond (ZAH) 
Taraje pond (TAR) 

Dulce pond (DUL) 

Las Verdes  

pond (LVE) 

Deep piezometers 

In the transition between the mobile dunes and stabilized sands there are a set of 

ponds 
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UPLAND 

Xerophytic community: 

Halimium commutatum  

Cistus libanotis 

Stauracanthus genistoides 

Juniperus phoenicia (5) 

Rosmarinus officianalis (6)  

Pinus pinea (plantations) 

“Monte negro” community 

(hygrophytic transitional  

species): 

 

Ulex minor (2) 

Erica scoparia (3) 

Quercus suber (4) 

Cistus salvifolius 

INTERMEDIATE 

Flooding tolerant  

community: 

Scirpus lacustris (1) 

Agrostis stolonifera 

Poligonum maritimus 

Juncus effusus 

Scirpus holoschoenus 
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We have monitored water table depth in the dune 

ponds for 25 years. 
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Plant cover across the vegetation 

rings oscillate depending on 

annual rainfall 



Species physiological responses 

• Following this gradient of xerophytic to hygrophytic sites 
depending on water availability we have monitored 
different physiological variables (LWP, chlorophyll 
fluorescence, leaf chlorophyll and proline content) in 
some woody species. 

• We selected typical species of the xerophytic areas: 
Juniperus phoenicea, Cistus libanotis, Rosmarinus 
officinalis, Lavandula stoechas, Halimium calyciniun; 
species from the hygrophytic areas: Erica scoparia, 
Cistus salvifolius, Myrtus communis, Pistacia lentiscus. 
Halimium halimifolium is present across all the gradient 
of water availability. 







Zunzunegui et al. 2010. Seasonal physiological plasticity and recovery capacity 

after summer stress in Mediterranean scrub communities. Plant Ecology 

Maximal photochemical efficiency Fv/Fm 



Leaf Water Potential 

Leaf proline content 



Mean Phenotypic 

Plasticity Index 

(Valladares et al. 2000) 

(M-m)/M 



Principal Component Analysis of plant traits 



The role of hemiparasitic plants,  

Osyris lanceolata 



Conclusions 
• The sands of Doñana National Park exhibit a typical 

dune topography. This type of landscape originates 
charge and discharge areas of the aquifer at different 
spatial scales. 

• The vegetation of the dunes follows this topography and  
around the temporal ponds is organized in concentric 
belts. 

• The scrub species of each belt present different 
physiological strategies to face the environmental 
stresses of mediterranean climate, but avoiders and 
tolerants can coexist in the same area. 

• Some species exhibit other strategies, as the scrub 
Osyris lanceolata. It is an hemiparasitic species and is 
able to obtain water and minerals from other species as 
Pinus and Juniperus.  

• The existence of different geomorphological units and 
the variety of strategies within the species allow the 
diversity of plant communities present in Doñana sands. 
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