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What are Biological Soil Crusts (BSC) 

  

-highly diverse natural communities of cyanobacteria,  

lichens and mosses in association with soil particles 

that cover the first mm of the soil surface.  

  

-Occur in most drylands. Thrive in extreme environments;  

dessication, extreme temperature (70 C), high solar radiation, 

 high pH, high salinity. 

  

-Formed by adhesion of sand to extracellular polysaccharides 

 (EPS) excreted by cyanobacteria.  

  

 

 

- crust destruction leads to dune mobility, land degradation and 

desertification. 



Biological crusts, up to 4 mm thick, can stabilize dunes  

and inhibit sand drift. 

 

Crusts, plants are darker in  

color than disturbed bare sand.  

Thus overall lower albedo. 
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Land degradation and desertification issues have 

international dimensions,  creating severe  

eco-sociological problems leading to  

population displacement and migration. 



  

The Nizzana sand dune region, 

NW Negev desert: 
 

Satellite view of northeast Sinai, 

northwest Negev, and southernmost 

part of the Gaza Strip. Black 

and white image derived from a  

true color composite of three  

Landsat images using bands 1, 2, 3,  

taken on 28 March 2001.  

 

Source: Global Land Cover Facility 

Egyptian side has extensive grazing,  

subsistence farming by Bedouin.  



Ecosystem service role of biological sand crusts 

 in a dryland environment 
 

-fixation of atmospheric carbon and nitrogen 

-stabilize soils/sands 

-reduce wind erosion 

-control hydrological processes (runoff, infiltration) 

-affect soil evaporation 

-affect vascular plant establishment, survival, nutrient     

       status and water relations 

-provide a habitat for arthropods and soil micro-organisms 

 

-crust destruction leads to dune mobility, land degradation     

       and desertification. 



              BSC Recovery/Restoration Approaches 

  

(Argentina, Australia, China, Israel, Namibia, Spain, USA) 

 

- non-intervention 

-intervention followed by non-intervention and monitoring, 

   i.e. grazing exclusion 

-innoculation; i.e. dispersion of crust fragments,  

   cyanobacteria, slurry,  

-fertilization using sewage sludge 

-watering 

-physical barriers 

  

Only China has experimented with large-scale introduction  

or reintroduction of BSC to stabilize sand belts. 



China: Northern China Shapotou dune belt 

 

1956-2002: introduced willow/bamboo wind breaks  

     and straw checkerboards to stabilize the sand 

     with xerophytic sand-binding vegetation. 

-reason; to protect a railway line from sand burial 

-700 meter wide belt over 16 km long 

-enclosure of area against grazing.  

-BSCs established after 4 years.  

-low 15% survival rate of planted trees/shrubs  

     attributed to negative impact of BSC’s lower rain 

     infiltration, crust silt/clay water-holding capacity, etc 

     leading to vegetation degradation. 

  

China: Inner Mongolia Qubi Desert 

- filamentous cyanobacteria inoculation over 30 km2.  

- 2-3 years for the new crust, mosses to form. 

 



     

From Li et al., 2002 



From Li et al., 2006 



From Li et al., 2010 



Annual rainfall map, 

Israel, Palestinian Territories and 

Golan Heights 
(from Israel Meteo. Service) 



       BSC destruction & 

recovery plots, NW Negev 



Risk of wind storm 

moving the dunes 

and covering the 

recovery and control 

plots. 



Meteorological dew studies: 

 0.1-0.4 mm/night in 

summer 

Recording  

lysimeters 

radiative balance 

Manual 

lysimeters 



Measuring biological 

soil crust activity 

at Nizzana using a  

fluorometer. 

 

Moisture: 

-hydration/dehydration 

-drying curve 

-relation to cutoff 

of crust activity 

Experimenting with crust 

using a chamber to control 

temperature, light, humidity. 



“Natural” experiments 

Jeep entrance damage 



Disk infiltrometer to  

assess hydraulic  

Conductivity. 

Automated penetrometer 

to assess crust recovery 

resistance. 

 



Remote Sensing to Assess BSC Recovery 

From Rozenstein et al., 2014 



In crust we trust 


