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 The aim of this work focuses on highlighting the relationship may exist between 

edaphic qualities and vegetation in an area exposed to strong climatic influence, which 

is the forest of Ouled Bechih, Souk Ahras. Algeria. In order to know the soil properties 
of the forest Ouled Bechih, we have established a prospecting and sampling plan based 

on a topographic base with superposition of different plant groups. Based on the 

aggregated map we opted for a stratified sampling design of vegetation, and to 
inventory the different vegetation layers, and describe the soil on which the plant 

community is growing because the soil is the living environment and the base of 

ecology and ecosystem functioning. The results show that we are in the presence of 
acidic soils, including acid complex adsorbent is desaturated, with organic matter which 

varies with input from the litter, and substantial porosity in all soils of the forest. It 

appears that there is a close correlation between vegetation and soil, as the latter 
constitutes the living environment and support vegetation. The latter plays a key role in 

the morphological differentiation, individualisation the soil, and orientation process 

pédogénitiques surface, while the rock at depth control these processes. The 
relationship between soil and vegetation in the forest is controlled by the organic matter 

contribution of a part, which has a dynamic and important development. And climatic 

conditions and the nature and type of the other plant formation, and they have a vital 
and important role in the speed of mineralization of organic matter. 
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INTRODUCTION 
 

The forest environment is a particularly clear example of ecosystem organized in superimposed layers, 

which allows maximum use of solar energy resulting in a diversification of ecological niches [1,2]. 

Mediterranean forest, strongly anthropic environment, is a socio-ecosystem (complex ecosystem) in which 

humans and nature interact and are interdependent [3]. 

The sustainability of forest ecosystems, based on a dynamic equilibrium involving a permanent recycling 

process of nutrients between vegetation and soil. The disruption of the natural cycle of the elements, following 

the development of silvicultural practices, is likely to lead to changes in certain soil properties and nutrient 

losses. The impact of these changes and losses on the sustainability of forest stands depend largely on the extent 

of these disturbances and ecosystem regeneration capacity [4,5] . 

Among the essential elements in the forest include the organic matter. It is a group of organic substances in 

nature and varying properties [6] . 

Broadly, the soil organic matter includes living biomass, and all residual organic material [7]. 

The transformation and the evolution of soil organic matter can follow two paths: the mineralization and 

humification. 

The mineralization of organic matter degradation is a process that takes place when conditions are 

favorable. Its main consequences are poor in organic matter in soil, and a selective loss of certain compounds  

[8] . 

The mineralization of soil organic matter is related to the intensity of the biological activity its speed is 

highly dependent on the nature of the soil organic matter (SOM) and environmental factors (soil aeration, 

content nutrients, pH, etc.) [9] . 
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 The content of organic matter causes a peak of activity of soil microorganisms. [10, 11, 12, 13]. 

The microorganisms responsible for the degradation of the MOS generally occupy less than 5% of the 

volume available in the soil[14] . In addition, the decomposition is a discontinuous phenomenon in time but also 

in space: the microorganisms are abundant in organic matter made of, what is called the "résidusphère"[15] and 

at the root tips called "rhizosphere"; [16], where the microbial activity is stimulated by root exudates, 

compounds of easy to degrade polysaccharides [17]. 

In unfavorable conditions, mineralization is replaced by the humidification process, which is the set of 

synthesis process leading to the formation of colloidal humic compounds neoformation (humus), which are 

more or less soluble molecules resulting from decomposition fresh organic matter[18]. 

According [19]; humification results from the action of environmental factors (climate, temperature, pH ...) 

and biological (bacteria, fungi ...). It accomplished the formation of humus. 

Humus can be defined as an amorphous organic compound, dark, cohesive and hydrophilic, with a 

molecular weight between 500 and 300,000 Daltons [20]. The latter includes three humic compounds that are 

distinguished by their molecular weight. More thereof, the greater the stability and permanence in the ground 

are great. Humic compounds, arranged in order of increasing weight are: fulvic acid, humic acid and humin 

[21]. 

Humus is a stable organic component very difficult mineralizable that little contracted links with the ground 

clay to form the clay-humic complex whose role in the ground is well established. Humus is a way to store 

carbon in the soil and reduce emissions of greenhouse gases, thus fighting against global warming. 

It is in this context that we initiated this study at the Climate Forest Ouled Bechih, Souk Ahras. Our study is 

based on physico-chemical characterization of forest soils Ouled Bechih on the evolution and dynamics of 

organic matter through its fractionation, to highlight the relationship between soil and vegetation in the region 

and the ability of the forest to play a role of carbon sinks. 

 

MATERIALS AND METHODS 
 

The study area is located in the northeast of Algeria, it lies in the locality of Machroha (36 ° 21'24''N, 7 ° 

50'83''E) and the locality of Bouhadjar (36 ° 30'12 '' N, 8 ° 06'20''E) (Fig.01), forests of Ouled Bechih occupies 

an area of 6,582 hectares and is known for the diversity of ecosystems[22]. 

It is in this area that can be described in one of the most beautiful rain forests in North Africa, thanks to its 

geographical position and the both abiotic biotic diversity of these ecosystems, it is considered a regional    park 

creation yard. 

    Its location north of the wilaya of Souk-Ahras, area donut in a Mediterranean climate atmosphere, 

characterized by an annual average temperature of 16 ° C, and an average annual precipitation of 625mm, with a 

high atmospheric humidity 68%. 

Despite the importance of these formations, one of the largest cork oak forest in Algeria, the region has 

experienced several events that favored its isolation scientifically.         

 

 
 

Fig.01: Location Map of wilaya of Souk Ahras. 
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Soil sampling: 

The different methods of study and characterization of soils that have been proposed all open on the taking 

of samples of the topsoil [23]. 

However, the soil sampling is not just to collect a certain amount of land and to analyze the laboratory, it 

must meet a need related to the context of the site and its occupation [24]. 

Several factors may be considered in making this operation such that the geological substratum, lithosols, 

geomorphology, land use and vegetation [25]. 

 

Sampling strategies: 

The sampling strategy and soil investigation is much more guided by the nature of the information sought 

[24]. 

The approach we have adopted (Fig. 02) consists of a stratified sample design that integrates the different 

vegetation layers and describe the soil on which this plant develops training; because the ground is a basic 

ecology and ecosystem functioning. [19]. 

 

 
 

Fig. 02: Experimental Methodological approach 

  

Laboratory methodology: 

In the laboratory we made determining the physico-chemical parameters of soils using the following 

appropriate protocols: 

-pH water: with a pH meter 

KCl -pH: a pH meter 

-The Porosity (poro): Apparent density The true density +. 

Organic-carbon (C). Anne method, the organic matter is calculated using the formula MOS = 1.72 * C.org. 

Total -Azote (N) by Kjeldahl method 

-Fractionnement Organic matter [26,1]. 
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Fig. 03: Insolation Prtocol of Humic Substances. 

 

RESULTS AND DISCUSSION 

 

The inventory of vegetation in the forest Ouled Bechih revealed the existence of three forest formations; 

cork oak there are in the lower part of the forest, zeen oak occupies the upper part and transition training (mixed 

forest) in the intermediate zone; each plant formation presents soil requirements that may differ from one area to 

another [29]. 

 

Station 1 forest of cork chene:  

The results of chemical analysis physical soil is represented in fig. 04 

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

Fig. 04: evolution of physico chemical parameters depending on the depth under chene cork drill  

 

The physicochemical characterization shows that we are in the presence of a weakly acidic soil surface and 

it becomes mildly acidic in the middle and close to neutral in depth. (Fig.04) 

The evolution of KCl confirms acidic pH, and shows that the adsorption complex is Desaturated. 

The analysis of organic matter provides an important value in surface suddenly decreases in the deeper 

layers of the profile. This reflects a strong mineralization associated with intense biological activity and low 

surface migration of organic matter to the deep horizons. 

The relationship apparent density defines the actual density of soil porosity. This is important all along the 

profile, and it is under the effect of the surface biological activity and deep sand particle size. 

Soils with a carbon content of less than 2% have poor soil organic matter (in the case of this profile), they 

are either characterized by a low intake or high biological activity. It is in these soils that the mineralization 

process dominates. The entire organic matter is incorporated into the soil. 

The amount of total nitrogen is too low in all horizons, so these soils are very low in total nitrogen; 

The C / N ratio is an indicator of the biological activity of soils, it provides information on the degree of 

evolution of the organic matter, biological activity, and nitrogen supply potential by soil (mineralization). The C 

/ N ratio is greater than 31 throughout the profile; By [27]: This report is therefore very high these soils have 

reduced biological activity, with slow decomposition of organic matter. 

The C / N is not enough to appreciate the diversity of MO and biological functioning of the soil. There are 

other additional measures of biological soil fertility: the fractionation of soil MO. [28]. 

The figure Below Shows The distribution of different fraction organic matter as a function of depth in drill 

chene cork. 

 

Profondeur cm 
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Fig. 05: distribution of the various fractions of the organic matter according to the depth under cork oak forest 

According to the results we see that the human is the most dominant with a heterogeneous distribution in 

nearly almost all profiles. This is explained by either a low intake or high biological activity transforming the 

transitional organic products stable humin is in these soils that the process of humification is the most dominant. 

The results obtained illustrate that the humic acids have a low intake and which have condensed fraction 

and polymerized organic acids. 

The very low levels of fulvic acids indicate a slow transformation of the organic material because they are 

soluble in water and in acidic environments. 

So we see that the soil organic matter under cork oak forest is always evolving and dynamic, it undergoes 

physical degradation, chemical and microbiological decomposition under the influence of different 

microorganisms (bacteria, actinomycetes, fungi). 

 

Station 2: Misced forest of cork chene, chene zeen: 

The results of the physicochemical analyzes of soil are shown in Fig .06  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 06: evolution of physical and chemical parameter depending on the depth under mixed forest of cork chene 

and chene zeen 

 

The assessment of soil reaction shows that we are in an acidic atmosphere environment and there is no  
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significant difference between the actual acidity (pH water) and potential acidity, indicating a strong 

desaturation of the adsorb complex along the profile. (Fig.06). 

The organic matter Sharply happy drops from the area to the depth; qui highlights the effect of vegetation 

cover on the contribution of fresh organic matter; The decline and Likely related to high biological activity. 

Soil porosity Represents the volume of pores of a soil and Their dimensions. It depends on the particle size 

and structure; our profile in the loamy area offers Good porosity, the lathing decreases with depth and with clay 

Increasing happy Becomes compact Almost down the profile. 

The The evaluation of organic carbon levels in the profile, Gives low capital gains over the Entire depth, 

qui Confirms the reduction of organic matter from one horizon to Reviews another. 

The total nitrogen levels are too low Throughout the profile indicating indication que la soils of These 

horizons are very low in nitrogen. 

The C / N ratio is very students for all walks qui Shows That There is not enough nitrogen to allow carbon 

decomposition (there is competition entre les uptake by plants and the reorganization of the organic matter by 

soil microorganisms, the phenomenon of "nitrogen hunger»). The nitrogen is taken from soil. 

       Then reserved. Mineralization is slow and restores the soil a small amount of mineral nitrogen. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 07:  shows the distribution of the different fractions of organic matter as a function of depth in mixed forest 

of cork oak, zeen oak. 
 

The analytical overview of the total organic matter and the four organic fractions (light organic matter, 

humin, humic acid and fulvic acids) of the studied soil profiles, shows remarkable differences from one horizon 

to another in within the same profile. 

This organic matter seems more or less evolved quickly since we have seen the dominance of two fractions: 

• The fulvic acids seen a rapid physicochemical transformation. 

• humin indicative of a very strong stabilization of organic matter. 

 

Station 03: forest of chene zeen: 

The results of the physicochemical analyzes of soil are shown in fig. 08 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.08 : evolution of physicochemical parameters depending on the depth under forest chene zeen 
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This profile is characterized by a weakly acidic reaction surface and slightly acid long. The analysis 

confirms KCl pH acidic particular depth.         

 The exchangeable acidity remains almost stable, which indicates that the adsorption complex is in a state of 

balance. 

The analysis of organic matter provides an average surface which decreases sharply in the deep layers of 

the profile. (Fig.08).  

This reflects a strong mineralization associated with intense biological activity and low surface migration of 

organic matter to the deep horizons. 

Followed by the porosity of this profile shows that all soils have a porosity on the average porosity 

remaining along the profile. 

Organic carbon is too low in all horizons of this profile, this explains the dominance of mineralization 

processes and the accumulation of organic matter all along the horizon. 

The evaluation of the total nitrogen content in the soil of this forest (oak forest zeen) shows that we in the 

presence of very poor soils in nitrogen. 

The C / N or nitrogen to carbon ratio is an indicator for judging the degree of evolution of organic matter, 

that is to say its ability to decompose more or less rapidly in soil: and these soils the ratio exceeds 21% and 

therefore is commonly accepted that the higher the C / N ratio of a product is, the more it breaks down slowly in 

the ground but more humus obtained is unstable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 09: shows the distribution of the different fractions of organic matter as a function of depth, under zeen oak 

forest. 

The results obtained show that under oak forest zeen the light fraction is very important in surface and 

decreases in the middle of the profile for the base increases, it operates in the reverse direction that humin. This 

last fraction is stable matter. 

Fulvic acids, are often more mobile evenly distributed in the three horizons against humic acids registers a 

decrease with depth. 

Fractionation of organic matter in soils of the forest shows a dynamic of organic matter despite the acidity 

of the medium, with the dominance of the stable fraction (humin), and also the presence of a high relative 

concentration of fulvic acids suggesting mobility of easily hydrolyzable components. 

 

Conclusion: 

The morpho-analytical characterization of soils Forest Ouled Bechih shows that the majority of the soils are 

characterized by an acidic pH that the trend of moving towards a more pronounced acidity so the adsorbent acid 

complex is desaturated. 

 Despite the dense vegetation diversify the soil contains an organic material content which varies from one 

station to another, this is due to the rate of mineralization of the organic material 

The mineralization of the organic matter is directly related to the biological activity of DEPOND soil 

aeration. 

Indeed the determination of soil porosity shows that they have a high porosity favoring the installation of 

fauna and responsible for the transformation of organic matter flora. 

Fractionation of soil organic matter of the forest Ouled Bechihd shows a dynamics of organic matter in acid 

with the dominance of the stable fraction (humin), and also the presence of a high relative concentration of 

fulvic acids suggests a mobility of easily hydrolyzable components. This gives a low degree of polymerization 

of the organic material and a strong ability to mineralize. 
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It is therefore clear that climatic conditions combined with the nature of the plant cover have a key role in 

the speed of mineralization of organic matter. 

It is therefore recommended to find ways and means to fight against this rapid mineralization of organic 

matter favoring humidification process. 
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