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Environmental assessment of soil and groundwater and its relation to plant
diversity in the Al-Aslaq area, south of Tobruk, Libya

Mohammed. F. A. Abas, Mona. A. O. Allafe , Khadija F. S. Mohamed ,
Abdullah A.A. Abdullah Madinat Salim Alshaaeiri

This study aims to evaluate the environmental characteristics of soils and
groundwater in the semi-arid Al-Aslaq region south of Tobruk, Libya, and to analyze
their relationship with the vegetation diversity in the area. The results showed that
the soils are predominantly alkaline (pH 7.8-8.0) with low to moderate salinity levels
(EC 0.34-0.55 dS/m), classifying them as calcareous sandy-loam soils with low
fertility due to their limited organic matter content (1%). Groundwater analyses
revealed high salinity (EC 5500 puS/cm), exceeding the permissible limits for drinking
and irrigation according to World Health Organization (WHO) standards. A total of
50 plant species belonging to 14 families were recorded, including halophytes,
nitrogen-fixing species, and medicinal plants, indicating a notable degree of
functional ecological diversity under harsh environmental conditions. The findings
suggest that soil and water salinity, along with alkalinity, represent the principal
environmental factors controlling plant growth in the region. The study recommends
improving water resource management and promoting the use of drought- and salt-
tolerant plant species in land reclamation and desertification control programs in
semi-arid environments.
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Ecological/Medicinal

Scientific name Family notes
Aizoon hispanicum L. Aizoaceae Halophyte — medicinal
Mesembryanthemum nodiflorum L. Aizoaceae Halophyte
Zilla spinosa (L.) Prantl Brassicaceae Halophyte
Diplotaxis muralis (L.) DC. Brassicaceae Annual
Didesmus bipinnatus (Dest)) DC. Brassicaceae Annual
Carrichtera annua (L.) DC. Brassicaceae Annual
Matthiola longipetala (Vent.) DC. Brassicaceae Annual
Farsetia acgyptia Turra Brassicaceae Desert species
Enarthroca *'rpus pterocarpus (Pers.) DC. Brassicaceae Annual
Lappula spinocarpus (Forssk.) Asch. Boraginaceae Medicinal
Amebia decumbens (Vent.) Coss. & Kralik Boraginaceae Medicinal
Gastrocotyle hispida (Forssk.) Bunge Boraginaceae Medicinal
Launaea nudicaulis (L.) Hook.£. Asteraceae Medicinal
Attractylis cancellata L. (syn. A. delicatula) Asteraceae Annual
Filago desertorum Pomel Asteraceae Annual
Chrysanthemum coronarium L. *(accepted name: .
Glebionis coronaris) Asteraceae Medicinal
Anacyclus monanthos (L.) Thell. Asteraceae Annual
Ifloga spicata (Forssk.) Sch.Bip. Asteraceae Annual
Peganum harmala L. Nitrariaceae Medicinal
Malva parviflora L. Malvaceae Medicinal
Malva sylvestris L. Malvaceae Medicinal
Spergularia fallax Jord. Caryophyllaceae Annual
Anabasis articulata (Forssk.) Mog. Amaranthaceae Halophyte
Emex spinosus (L.) Campd. (syn. Rumex
bucephalophorus subsp. spinosus) Polygonaceac Rauderal weed
Plantago ovata Forssk. Plantaginaceae Medicinal
Fagonia glutinosa Delile Zygophyllaceae Medicinal
Cistanche violacea (Dest.) Hoflimanns. & Link Orobanchaceae Parasitic
Medicago polymorpha L. Fabaceae Nitrogen fixer
Trigonella stellata Forssk. Fabaceae Annual
Astragalus trigonus DC. Fabaceae Desert herb
Astragalus peregrinus Vahl Fabaceae Nitrogen fixer
Salvia lanigera Poir. Lamiaceae Medicinal
Lolium rigidum Gaudin Poaceae Annual grass
Lolium perenne L. Poaceae Perennial
Stipa capensis Thunb. (if intended) Poaceae Annual grass
Erodium cicutarium (L.) L'Hér. Geraniaceae Annual
Delphinium halteratum Sibth. & Sm. Ranunculaceae Annual
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