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Fig. 1: Location map of the study area 
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Fig. 2: Life form spectrum of the species recorded in the black sand dunes of the Nile Delta coast. Ph: 

Phanerophytes, Ch: Chamaephytes, HE: Hemicryptophytes, GH: Geophytes-helophytes and Th: Therophytes  
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Fig. 3: Floristic categories of the species recorded in the black sand dunes of the Nile Delta coast  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4: The dendrogram resulting from the application of TWINSPAN on the 44 sampled stands in the black sand 

dunes. The vegetation groups are named as follows: A) Chenopodium murale-Mesembryanthemum 
crystallinum, B) Senecio glaucus subsp. coronopifolius-Cynodon dactylon, C) Rumex pictus-Cakile maritima, 
D) Nicotiana glauca-Cakile maritima , E) Rumex pictus-Silene succulenta , F) Elymus farctus-Silene 
succulenta and G) Asphodelus viscidulus-Elymus farctus 
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Fig. 5: DCA ordination of the 7 vegetation groups identified after the application of TWINSPAN on the 44 sampled 

stands in the black sand dunes. The vegetation groups are named as follows: A) Chenopodium murale-
Mesembryanthemum crystallinum, B) Senecio glaucus subsp. coronopifolius-Cynodon dactylon, C) Rumex 
pictus-Cakile maritima, D) Nicotiana glauca-Cakile maritima , E) Rumex pictus-Silene succulenta, F) 
Elymus farctus-Silene succulenta and G) Asphodelus viscidulus-Elymus farctus 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6: PCA biplotof the vegetation groups (represented by squares) and the soil variables (represented by lines) 








