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During recent years, the rotavator use in agriculture has been increased manifold. Beside its role in production agriculture, some serious speculations have been made about rotavator that, the longer use of rotavator at same depth is destructing the soil structure and creating compaction in sub-soil depth layers, which can have negative impact on sustained crop yield.Therefore, the study was envisaged to investigate the effects of rotary tillage on soil properties with special attention to sub-soil compaction. The multiple pass experiments were conducted at soil moisture content of 10.2±0.2 per cent for sandy loam and 9.7 ± 0.4 per cent for clay loam soil and three levels of speed ratios. The limited rotary tillage effects on soil properties were investigated both in soil bin and field conditions at three levels of speed ratios, passes. The soil tilth was quantified using measured soil properties and maize grain yields.    
Rotary tilling increased the bulk density and cone index significantlyat depths of 15-30 cm at 1 per cent level. The rotary tilling created a compacted soil layer with soil cone index of exceeding 2.0 MPa (2.135 MPa in sandy loam soil and 2.08 MPa in clay loam soil) after 40 passes and 60 passes, respectively. The higher bulk density of 1.48 Mgm-3 in sandy loam soil after 40 passes and 1.39 Mgm-3 in clay loam soil after 60 passes was measured at 15-20cm. Rotary tilling led to the soil structure index of 2.29-2.41,which exceeded the theoretical upper limit for favourable seedbeds and declined root growth of maize in finer soil aggregates (1.5mm for sandy loam and 2.51mm for clay loam soil) suggested that continuous use of rotary tiller deteriorated the soil structure and hindered the root growth (after 30 passes in sandy loam and 40 passes in clay loam soil). Rotary ploughing gave maximum soil tilth indices and maize grain yields than rotary tilling. Tilth indexmodel suggested the range of 0.79 to 0.94 as potential indicator for maize crop for maximum yields (0.8-0.94 for sandy loam and 0.79-0.89 for sandy clay loam). Therefore, the optimum rotary tillage operating parameters can be rotary tilling and ploughing at higher speed ratio with one pass in sandy loam soil and two passes in sandy clay loam soil. With view of soil pulverization and management of soil quality in sub-soil layers, rotary plough can be the alternative. Considering the effect of rotary tilling on sub-soil compaction and soil quality degradation, limiting its use to two operations per year or sub-soiling once in 4 years can be the option for sustained management of soil environment.
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