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Western Asian Desert Institute 
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Biological Mulch to Stabilize 

Shifting Sands, 

Principles and Practices 
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In recent decades, population growth procedure, limitation of 

resources (water and soil) and humans' irregular exploitation of 

these resources has fluctuated the ecologic balance of the nature. 

 Destructive floods, severe erosion in upper lands and plains, 

desertification, dusts storm and rural-urban migrations are the most 

important problems caused by fluctuation of ecologic balance of the 

environment, which all are the result of not being attentive about 

natural resources tasks.  
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One of the today's world concerns is the matter of desertification and 

dusts storm. 35% of the total area is in arid region, which is habitat of 

17% of the world population. Therefore, wind erosion is a challenge 

in a global scale. 

Iran is located in desert belt and more than half of the country area is 

in arid and semi arid areas. 
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This is necessary to combat desertification, because of 

effects on: 

industry section 

Roads  

Cultivated lands 

Air pollution 

villages and cities 

 

Iran organization of Forests, Rangelands and Watershed 

Management (FRWM) had been started to identify and 

classify the critical areas of wind erosion. 
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Regarding to FRWM project 179 regions are vulnerable to wind 

erosion in 18 different provinces. 80% of which is detachment, 

9.4% is in transport phase and the other is in sedimentation step. 

 

Based on the FRWM project in Iran there is 5 million hectares of 

sand dunes. To control this large area, FRWM has started several 

activities such as planting, seeding, applying mulches and so on.   
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Unfortunately, despite the efforts that have been done 

in this direction, the problem of desert developing and 

dusts is getting worse in most of the areas in the world. 

More than one hundred and seventy countries of the 

world, following their need to find new solutions, 

joined the United Nations Convention to Combating 

Desertification (UNCCD) in March 2002. The objective 

of concluding this convention is to improve of the 

effective attempts through innovative local plans as 

well as international supportive cooperation. 
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In some areas, that erosion is so intense and nature make biologic practices 

impossible, mulching is used to stabilizing moving sands and controlling 

dusts. Mulching will cause stabilization of soil which in part allows plants to 

grow and establish in extreme condition of desert.  

 

The first attempts in this case had been done in Russia in 1890 for Asian 

Railway. In Iran it was started in 1968. 
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With the progress of technology and increased use of petroleum  products, 

today, petroleum mulch is not considered a waste compound any more; 

therefore, using it for stabilization process has come under question. On the 

other hand environmental problems caused by petroleum mulching had 

made it necessary to use more practical and cheaper compounds and 

methods.  
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Reviewing the consumption of alternative materials for controlling wind 

erosion and dusts is necessary considering the problems of the country 

caused by wind erosion and dusts and increase in this phenomenon in recent 

years as well as raise in petroleum mulching cost and environmental 

problems resulted by consumption of material.  

 



32 

In this direction, the present paper has taken place with the aim of reviewing 
the efficiency in stabilizing moving sands and controlling dusts in the Faculty 
of Natural Resources of University of Tehran.  Recently produces material 
could be tested for this purpose. Therefore, we are evaluating the efficiency of 
some materials.   

 
 

Objective: 
Presenting the results of the field study of the new materials named biological 

mulch. 
 
 
 

 



33 

Materials and Methods 
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Investigation of Mulch performance 
to decrease wind erosion and 
fixing sand dunes: 
In this step the selected mulch 
was sprayed on three barchans  and 
also three other barchans as 
control.  Area of each of the dune 
is approximately 1500 sm.  
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The spraying system combined tractor, tank and pump.  
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Chemical analysis showed this material 

consists of Calcium Chloride (30%), 

Magnesium Chloride (15%) , Sodium 

Chloride, Potassium Chloride (5 %) and water 

(50%). pH was between 5 and 6. 
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Fixing the wind erosion indexes on different parts 
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Planting Haloxylon persicum 
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Preparing process of mulch 
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Spraying 
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Results 

Micro cracks after 30 days 
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Macro cracks after 60 days 
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Macro cracks after 3 month 
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 Erosive spots after 3 month 

لخت شدن پای بوتهها که منجر به 
 .خشک شدن آنها گردید
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Erosive spot after 4 month 

لخت شدن پای بوتهها که منجر به خشک شدن آنها 

 .گردید
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Erosive spot and degraded crust 

پوسته پوسته 
 شدن شدید
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Completely extinction of mulch after 5 month 

   سطح اولیه سله
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This is concluded that the applied mulch is very strong ate the 
beginning and can create a resistance covering by means of 
holding together the particles of sand dune but during the time, 
because of hard condition of desert such as extremely heat and 
coldness, daily temperature difference, UV, erosive winds and 
catastrophic raining, the mulch is going to degraded by time. 
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Totally, after 3 month, intensity of degradation is accelerated, after 
5 month, 70% of mulch is extinct. The process of degradation 
started with creation of micro cracks, which will be extended to a 
macro one by time. Then, wind will be canalize through the cracks 
and results in creation of erosive spots. The spots will joint 
together and make larger spots during the time. 
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This is recommended to produce more resistant mulches and also 
use mulch in more dozes in the field. We modified the mentioned 
mulch and now we are testing it in Iran and the results are coming 
soon! 
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