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Abstract: The small size fields with uneven topography, lack of skilled labour, poor repair and maintenance facilities, low purchasing capacity 
of farming community and non-availability of improved farm implements and machines are some of the main reasons for low level of 
mechanization in the hilly region of the state. In hilly areas to promote farm mechanization a new type of rotary plough is designed. Power from 
main engine shaft is transmitted to the rotary blades by using bevel and spur gear transmission system. The maximum actual field capacity of 
vertical rotary plough (0.097 ha h ) was obtained when the rotor speed was 350 rpm, with the forward speed 2 km h  and the soil moisture −1 −1

content of at 14 %. The highest field efficiency of vertical rotary plough was 88.09 % when the soil moisture content was 14 % with a rotor speed 
350 rpm and 2 km h  forward speed. The minimum fuel consumption of vertical rotary plough was 0.84 l h  when the rotary plough operated at −1 −1

350 rpm of rotor speed with 1.5 km h  forward speed of operation and soil moisture content was 14 %. The maximum energy per unit area of −1

vertical rotary plough 1298.71 MJ ha  was obtained when the machine is operated at 2 km h  forward speed, 12 % soil moisture content with −1 −1

550 rpm of rotor speed. 
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In Uttarakhand state, about 70 % population is living in 

rural areas and depends directly or indirectly on agriculture. 

However, the degree of farm mechanization, mainly in hills is 

very poor with respect to mechanical power, efficient tools 

and implements used by the farmers. The undulating and 

sloppy geography, small size fields with uneven topography, 

lack of skilled labour, poor repair and maintenance facilities, 

low purchasing capacity of farming community and 

unavailability of enhanced farm tools and machines are some 

of the main reasons for low level of mechanization in the hilly 

region of the state. There is a need to fulfil the small and 

marginal farmer's requirement by developing the required 

size of power tiller with matching implements. About 78 % of 

the farmers possess an area less than 2 ha with poor 

resources at their command, especially in the dry-land 

regions. Tillage is the most significant operation for crop 

production. The purpose of tillage is to create favourable 

environment for seed placement and plant development 

(Jakasania et al 2017). It has always been one of the larger 

power consuming operations on a farm. This operation 

includes breaking the soil surface up to a certain depth and to 

loosen the soil mass using equipment's like mould board 

plough, disc plough, disc harrow, cultivators and it requires 

multiple operations. These multiple operations consist of 

primary and secondary tillage. Primary tillage results in 

preparing suitable seed bed and destroy weeds grown on the 

surface and improves the soil physical condition followed by 

secondary tillage, which improves soil pulverization, 

conserves the moisture, cuts the crop residue and mixes 

vegetative matter with top soil.  In case of the sliding action 

tillage implements, frictional resistance is high, whereas, in 

rotary tillage implements it is low enough (Jakasania et al 

2017). Vertical rotary plough gives a better quality of soil tilth 

than horizontal axis rotary plough. Soil resistance in vertical 

axis rotary plough is less than horizontal axis rotary plough 

and soil disturbed in vertical axis rotary plough is much more 

than horizontal. Rotary plough saves 30-35 % of time and 20-

25% operation cost as compared to tillage by cultivator. It 

gives a better quality of tilth by 25-30 % than the tillage by 

cultivator (Kadu et al 2015).

Some pull type light weight power tillers also exist in the 

country to pull plough, harrows and cultivators (Narang et al 

2005). In Tarai, foot hills and valley region, some farmers 

have hand tractors/power tillers to field operation. There is a 

necessity to develop gender friendly small tools and 

implements for tillage, sowing, intercultural, harvesting and 

threshing operations, so that the requirement of about 71% 

marginal farmers could be met. Farmers can execute tillage 

operation in their personal fields as well as on custom hiring 

basis (Singh, 2014).In case of terraces having high vertical 

interval, lightweight power tiller (80-100 kg) with appropriate 

corresponding equipment can be used widely for doing 


