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Highlights 

 Tillage systems did not have any significant effects on SOM at two different soil 
depths (0-25 and 25-40 cm). However, the results showed that no-till system 
significantly (p>0.05) increased SOM content of the total measured soil layer (0-40 
cm) in comparison with other tillage systems.   

 

 Non-significant difference is observed via different soil tillage managements on 
soil bulk density. 

 

 All the three soil tillage systems did not cause significant change on soil aggregate 
stability against erosive factors. 
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Introduction (Hypothesis and aims) 

Soil could be accounted as a large sink for atmospheric carbon dioxide. Carbon dioxide 
emission from soil will increase with operations such as land-use change, biomass and fuel 
combustion, industrial production as well as tillage. Operations like tillage could accordingly 
intensify the soil biological activity which per se, leads to more carbon oxidation rates. As a 
result, tillage increases soil temperature and give rise to the higher decomposition rate of 
organic matter and increase of carbon dioxide emission. Thus, measuring carbon sequestration 
value could be handy when it comes to the evaluation of the manner the land is being used, the 
way the earth is getting warmer and the carbon cycle itself. Thus, utilizing the methods of 
seedbed preparation that cause less soil disturbances (no-tillage) will be able to prevent of soil 
carbon loss and emission from the soil to the atmosphere and in turn as a result of increased soil 
organic matter, soil aggregate stability will be increases against erosive factors. 

The study area is located in Northeastern of Aq-Qala. Three treatments of soil tillage; 
namely traditional soil management, no-tillage and reduced tillage; has been examined in this 
study in three replicates and on the basis of the randomized complete block design (RCB). In 
each tillage system, 10 soil samples of approximately 0.5 kg (wet) weight were taken from 
two soil depths (0-25 and 25-40 cm). Some physico-chemical properties of soil such as: total 
soil organic matter, Organic carbon, soil texture, bulk density and mean weight diameter were 
measured. 

 

Research Hypothesis 

1- Conservational tillage methods will cause higher soil organic matter in comparison with 
conventional tillage. 

2- Conservational tillage methods will reduce soil erodibility as compared to conventional 
tillage. 

 

Research Objective (Aim) 

An assessment of tillage system`s effects on soil organic accumulation and soil erodibility. 
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Importance 

Success in agriculture under humid areas is based on soil fertility while in the 
rainfed cases, the water accumulated from precipitation and soil moisture is 
crucial and care must be taken to select a proper route to preserve and maintain 
moisture in the soil for the ensuing times. Although reaching any success in the 
rainfed depends heavily on the precipitation amount, however, the appropriate 
implementation of soil management and farming practices could exert a great 
positive influence upon crop yield.  

Examining different soil management schemes especially in case of the rainfed, 
by preserving and maintaining moisture within the soil is highly likely to benefit 
the crop and cropping. This study will deal with the selection of the right soil 
management practice in order to improve soil chemical attributes. 

The area of study is some agricultural lands of Northeastern of Aq-Qala 
district, where wheat covers a major share in the neighborhoods. In the study area 
three tillage systems including: conventional tillage, reduced tillage and no-till 
systems are conducted by farmers. Conservation tillage systems while retaining 
more moisture in the soil can cause soil organic matter increasing that in turn 
result in soil fertility improvement. 
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Other Information (including tables and figures) 

1- Soil organic matter (SOM) 

Results of the analysis of variance for SOM under the different soil management 
practices as well as depth intervals are brought in figure 1. Results of the analysis of 
variance for SOM (for the both depth) under the three soil management practices 
indicating non-significant difference of these treatments on SOM in the confidence level 
of 0.05. Results of the mean comparison by applying the Duncan’s test showed that the 
maximum and minimum values of SOM happens for the implementation of the no-tillage 
(for the depth interval of 0-25 cm) and conventional tillage system (for the depth of 25-40 
cm), respectively (Figure 1). 

 

 

Figure 1. Soil organic matter (%) under the different soil management practices and soil 
depth intervals. 
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2- Bulk density (BD) 

Results of the analysis of variance for bulk density (BD) (for the both depth) under 
the three soil management practices indicating non-significant difference of these 
treatments on soil bulk density in the confidence level of 0.05. Results of the mean 
comparison by applying the Duncan’s test showed that the maximum and minimum 
values of BD happens for the implementation of the no-tillage and conventional 
tillage system (Figure 2). 

 

 

Figure 2. Soil bulk density (g cm-3) under the different soil management practices and 
soil depth intervals. 
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3- Mean weight diameter (MWD) 

Results of the analysis of variance for mean weight diameter (MWD) for surface 
soil (0-25 cm) under the three soil management practices indicating non-significant 
difference of these treatments on MWD in the confidence level of 0.05. However, 
conventional tillage system resulted in relatively higher (non-significantly) soil 
stability in comparison to other treatments (Figure 3). 

 

 

Figure 3. Mean weight diameter (mm) of surface soil (0-25 cm) under the different soil 
management practices. 


