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Abstract  
 

Since the 2000s, increasing attention has been paid to soil organic carbon (SOC) stock in urban soils. In semi-

arid regions (i.e Marrakech city) in Mediterranean countries, soils are characterized by low OM (<2%). Moreover, 

under such climatic conditions, characterized by low rainfall but sometimes very intense, there is an increased risk of 

loss of the organic matter (OM) and of the soil degradation. The organic carbon compartment is the most complex, 

dynamic and reactive in soil. It is of extreme importance for soil functioning. Its appropriate levels in the soil guarantee 

the best fertility and reduce the impacts of human activity on the environment. It plays a key role in soil structural 

stability, erosion reduction and the preservation of soil biodiversity. In spit of that many studies quantified the storage 

capacity of OM in urban ecosystems, fewer who explain the accumulation and retention of organic carbon (C) and 

nitrogen (N) in soil. The relationship between soil structure and its ability to stabilize soil organic matter (SOM) is the 

keystone in soil C dynamics that has either been omitted or not investigated when developing SOM models. The main 

objectives of this work were to determine if the estimated concentration of C and N in clay plus silt sized particles 

would provide a useful indicator to characterize organic matter retention in soil and to estimate the capacity level 

using the Hassink (1997) model. Our study was conducted on seven different land uses of Marrakech urban soils, 

where twenty-six sites were chosen to study the stability of C. We investigated its dynamic through particle-size 

fractionation that consists of dispersing the soil with more or less force, in order to break the aggregates and separate 

the free SOM, physically protected and the physico-chemically bound. Most of studied whole soil has a significant 

higher fine sand and lower clay content, except for peri-urban agricultural soils irrigated by wastewater (SAS-WWE) 

where the both average of clay and fine silt contents exceeds 65%. The particle-size fractionation results showed that 

the studied soils are characterized by a significant <50 μm fraction, where the percentage of distribution reached a 

maximum of 60% for both SAS-WWE and peri-urban agricultural soils irrigated by well water (SAS-WW) compared 

to the control (43%), while the low value is 24% for landfill (LF). The characterization of OM retention over 26 urban 

soils clarified that soil texture with clay plus silt contents <32% tended to be saturated with organic matter, while the 

soils with greater than 70% clay plus silt content had potential to store more C.  
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