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Land degradation and desertifcation are worldwide serious environmental problems in
arid, semiarid and sub-humid ecosystems. In arid and semi-arid regions with high wind speeds
aod low vegetation the bare soils are endangered by wind ero$ion and become major sources
of dust and sand storms. These complex protrsses of land degradation have drastic negative
feed-back loops on net primary production, plant cover, biodiversity and agricultural land-use
systems. For rehabilitation and long-term stabilisation of degraded areas natural soil
development is an important factor. For surface stability a biological soil crusts (also called
mierobiotic, microphytic or cryptogamic crusts) plays an important role. They are covering
the upper first millimeter of the topsoil and are composed of cyanobacteria, green algae,
mosses, fungi as well as lichens. In the first stage after disturbance cyanobacteria and green-

algae colonize the topsoil and after the surface is stabilized lichens and mosses can be found.
The establishment of functioning crusts is important for a natural rehabilitation of degraded
lands. Depending from the (micro-) climatic boundary condition the crusts can be re-establish
themselves after an initial surface stabilization. Cyanobacteria excrete exopolysaccharids
which the soil particles stick together. Soil lichens develop moqphological structures, which
penetrate into the soil surface and enhance together with the fungal hyphae the surface
stability and thus prevent wind erosion. Changes in the surface properties influence the
hydrology and water re-distribution. Biological nitrogen fixation by free-living and
symbiontic cyanobacteria is an important nitrogen source. In sita investigation of N fixation
under field conditions are rare. Depending on the sampling location and year, the relative
biological fixation of atmospheric nitrogen in the north-western Negev was estimated at 84yo-
9TYo far the biological soil crust. The Collema lichen containing cyanobacteria had a fixation
rate of about 88%. The estimated N fixation by cyanobacterial crusts is approx. 9-12 kgha-ta
r" whereas the annual N deposition by dust varies between 24 kg ha-ral.
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