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Abstract 

 

The purpose of this study is to analyse gas- exchange parameters and chlorophylls synthesis in order to establish the 

photosynthetic capacity of some ligneous plants with invasive behaviour in comparison with native trees in areas of 

Danube Delta. The investigation was carried nearly of Razelm Lake (Beștepe hill), a xerophilous coastal meadow with 

clumps of trees (fallow vine plantation) and in three other plots (Plaur I, Plaur II and Pătlăgeanca) situated along Chilia 

branch. Photosynthesis rate registered lower values in Amorpha fruticosa (3.53 µmol m-2-s-1) in comparison with Populus 

alba, young plantation (33 µmol m-2-s-1), lower value in Ailanthus altissima (13.5 µmol m-2-s-1) in comparison with 

Fraxinus ornus (14.54 µmol m-2-s-1), comparable values in Acer negundo with Amorpha fruticosa (close to 3.5 µmol m-

2-s-1). Generally, the investigated invasive plant registered a lower respiration rate than non-invasive/native species. 

Transpiration was direct proportional with photosynthesis rate and with stomatal conductance. Photo-assimilatory 

pigments represented by chlorophyll a, chlorophyll b and carotenoids as total registered in Ailanthus altissima being by 

approximative 1.4 times higher in comparison with Crataegus monogyna and Fraxinus ornus (Beștepe station), by 1.5 

times higher in Amorpha fruticosa than Acer negundo in ruderal area (Plaur I) and having close values at Amorpha 

fruticosa and Populus alba in riparian plantation (Plaur II). Analysis of photosynthetic capacity revealed the competition 

strategy between invasive plant and native or even among invasive, especially co-dominant species such as Amorpha 

fruticosa vs. Populus alba, Amorpha fruticosa vs. Acer negundo, Ailanthus altissima vs. Fraxinus ornus and Eleagnus 

angustifolia against Salix alba in studied areas.  
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Invasive plants species appear mostly in 

different disturbed environments, ecosystems 

characterized by higher availability of resources, 

sometimes affected by climatic extremes. Species 

adapted to low-resource system show traits 

associated with its resource conservation, such as 

slow growth, high tissue longevity, and resource 

efficiency (Funk J.L., 2013). Last decades dryness 

and drought have the greatest intensity and 

frequency in Romania. Danube Delta annual 

average of precipitation decrease to the sea 

shoreline and the average temperature increases, 

natural habitats of Natura 2000 being exposed to the 

spreading potential of invasive species. 

Amorpha fruticosa (false indigo bush) is one 

of the most important invasive terrestrial plant 

species in Romania with other species such as 

Ailanthus altissima, Acer negundo, and Fraxinus 

pennsylvanica. In the last 20 years, in Romania 

within framework of Kyoto Protocol, Afforestation 

of Degraded Agricultural Land Project, 6500 ha in 
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Romania was destined to mitigate climate change to 

reduce CO2 emissions by planting different ligneous 

species. Within the located plots, Amorpha 

fruticosa was introduced in the riparian areas of the 

Danube, including Danube Delta, thus this species 

invaded the gaps between the trees and even the 

young white poplar plantations (Ciuvăț A. L., 2016; 

Doroftei M., Covaliov S., 2009). It has a negative 

impact on native wetland ecosystems and control 

measures have been applied exclusively in protected 

areas. Eleagnus angustifolia was introduced in 

forest cultures from the coastline cordon area and on 

sand banks in order to fix sand, being present on a 

large surface. Generally, it appears in the fluvio-

maritime delta, in all the localities along the Danube 

Delta as well as in the fluvial Delta. Nowadays, it is 

considered subspontaneous species and due to 

spreading potential, it competes and eliminates 

Hippophaë sp. Ailanthus altissima, cultivated as 

ornamental, also could be considered a 

subspontaneous species, being present around 


