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WHICH WAYS OF SOIL TILLAGE ARE  

THE BEST FOR CROPS? 
 

Various tillage operations create lots of impact at different intensities on soil physical and 
chemical properties, such as bulk density, soil porosity and water-holding capacity, infiltration 
rates, hydraulic conductivity, soil temperature and organic matter content, nutrient distribution 
amongst others. So many researchers have been carried out on the impacts of different tillage 
techniques on soil physical and chemical properties and there is a substantial interest and emphasis 
on the shift to conservation and no-tillage methods. Thus, the objective of this study was to review 
the various works done on the impacts of different tillage practices on soil fertility properties and 
compare the no-tillage to the conventional tillage system.  

Conventional Tillage (CT). Conventional tillage practices cause change in soil structure by 
modifying soil bulk density and soil moisture content [1-6]. In addition, repeated disturbance by 
conventional tillage gives birth to a finer and loose-setting soil structure while conservation and 
no-tillage methods leave the soil intact [7]. This difference results in a change of characteristics 
of the pores network. The ability of the soil to store and diffuse air, water, and agricultural 
chemicals and, thus, in turn, regulate erosion, runoff, and crop performance is controlled by the 
network of pores [8]. Onwualu and Anazodo [9] mentioned a higher porosity of soils under 
conventional treatments (52.9%) than under no-till (40.3%) as tillage loosens the soil. But the 
larger pore volume of tilled soils is only temporary and collapses rapidly under the impact of 
rainfall and runoff during the rainy season. 

Conservation Tillage. Soil conservation concept entails all measures and techniques 
employed to maintain soil fertility at the lowest cost possible without significant decrease in crop 
yields. Conservation tillage is any tillage system that leaves at least 30% of the soil surface covered 
with crop residue after planting to reduce soil erosion by water [10]. This tillage practice therefore, 
involves seedbed preparation in the presence of residue, mulch and an increase in surface 
roughness. The practices therefore range from reduced or no-till to more intensive tillage 
depending on several factors, such as climate, soil properties, crop characteristics, and 
socioeconomic factors. Conservation tillage is the most important aspect of conservation 
agriculture thought to take care of the soil health, plant growth and the environment [11]. 

Conservation tillage practices range from zero tillage (No-till), reduced (minimum) tillage, 
mulch tillage, ridge tillage to contour tillage.   

Minimum tillage means reduced level of soil manipulation involving ploughing using 
primary tillage implements. Minimum tillage describes a practice where soil preparation is 
reduced to the minimum necessary for crop production and where 15 to 25% of residues remain 
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on the soil surface [11]. Several studies showed that reduced and zero-tillage systems contribute 
to long-term maintenance of the soil structure as pores from root growth and the activity of the 
soil fauna and the soil aggregates from the previous years are less or not at all disturbed [12]. Soils 
with reduced tillage are characterized by less total pore space but have more stable fine pores  and 
fewer air-filled pores than tilled farmland soils [13]. 

Ridge tillage is the practice of planting or seeding crops in rows on the top, along both sides 
or in the furrows between the ridges which are prepared at the beginning of every cropping season. 
Tied ridging or furrow diking includes the construction of additional cross-ties in the furrows 
between neighboring contour ridges [14]. Eziakor [15] recommends ridge tillage for shallow soils, 
where hardpan seriously restricts root development and crop production. The accumulation of soil 
material increases the rooting zone and the mixture of the topsoil with nutrients and moisture from 
the subsoil facilitates the growth of crops in addition.   

In mulch tillage, the soil is prepared or tilled in such a way that the plant residues or other 
materials are left to cover the surface to a maximum extent.  

When tillage is done at right angles to the direction of the slope it is referred to as contour 

tillage. 
Contour ridging, the preparation and cultivation across the slope, is a simple approach to 

erosion control in areas with small slope gradient but its effectiveness decreases with an increase 
in slope gradient, slope length, and increasing rain intensity. Soils with high erodibility factor that 
are characterized by a high percentage of fines sand and silt tend to be problematic soils for ridge 
tillage as they are more susceptible to water erosion if not covered with residues or crops [16].  

No-till or zero-tillage is characterized by the elimination of all mechanical seed bed 
preparation except for the opening of a narrow strip or hole on the ground for seed placement. The 
surface of the soil is covered by crop residue or mulch. Many studies have shown that with 
continuous no-tillage soil organic matter increases, soil structure improves, soil erosion is 
controlled, and in time crop yields increase substantially from what they were under intensive 
tillage management [17]. As a result of reduced soil disturbance, zero tillage improves soil organic 
carbon and benefits the overall soil quality. There is overwhelming evidence from several 
scientific studies that continuous no tillage is the most effective and practical approach for 
restoring and improving soil quality, which is vital for sustained food production and a healthy 
environment. 
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