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Abstract: Rice is the most important crop in India. Mechanization in farming is always helpful to improve the productivity 
of the field. Weeding is a most problematic operation and solution of the weeding operation is very important. A two row 
power operated mechanical weeder was developed in ICAR-NRRI, Cuttack. Performance of the developed weeder is 

observed in terms of weeding efficiency, plant damage, cost of operation etc. 
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INTRODUCTION 

 

echnology in rice was continuously improving 

and mechanization always helping to improve its 

production and productivity. Weed is a factor which 
reduces the production of rice. Different weeding 

methods manual hand picking, chemical weeding and 

mechanical weeding by weeders are now in trending 

to remove the weeds. That was designed by using a 

special kind of cutting blade, which cost serrated 

edge and flat edge blade on the periphery of the rotor 

to reduce the soil sticking problem and improve the 

churning effect on soil. The power weeder was 

fabricated in the agricultural engineering workshop 

of ICAR-NRRI, Cuttack (Odisha) by considering the 

agronomical parameters like row spacing in different 
system of paddy cultivation (Sarala et al., 2011; Dass 

et al., 2013 and Singh et al., 2009), by mechanical 

rice transplanter (Yadav et al., 2007; Goel et al., 

2008 and Thakur et al., 2010) and period of weeding 

(Mann et al., 2007 and Latif et al., 2009). 

Ergonomical parameters (Mohanty et al., 2016) also 

considered for design user friendly weeder. 

Fabricated weeder shown in Figure 1. 

 

MATERIALS AND METHODS 

 

Experiment was conducted with different variable 

parameters (row spacing of plant, peripheral speed of 
blade and depth of cut) with their three levels. Paddy 

of Pooja variety was sown in field for performance 

evaluation of the weeder. Row to row spacing of the 

plant was maintained at 20 cm, 22.5 cm, 25 cm and 

working depth of blade was 4 cm, 5 cm and 6 cm 

were used for performance evaluation. The 

peripheral speed of blade was observed at minimum, 

half and full throttle opening by adjusting accelerator 

lever and peripheral speed was observed 1.74 m/s, 

1.88 m/s and 2.03 m/s respectively. Statistical design 

(Factorial RBD) was also used for analysis of 
collected data set (Sabaji, 2014). Independent 

variables with their different levels are given in 

Table 1. After weeding operation at different level of 

independent variables weeding efficiency (%), plant 

damage (%) and fuel consumption (l/h) at 25 DAT 

and 40 DAT were observed. 

 

 
Fig. 1. Developed two row power weeder 
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Travelling speed of the power weeder was 

determined at different depth of cut and speed (m/s) 

of blade. The maximum speed of weeder was found 

at blade peripheral speed 2.03 m/s with depth of cut 4 

cm, which was observed 2.2 km/h. Minimum 

travelling speed of the developed weeder was found 

at blade peripheral speed 1.74 m/s with depth of cut 

6cm, which was measured 1.92 km/h. 

 

Table 1. Independent variables taken for experiment and their different level 

S.No. Factors Level 1 Level 2 Level 3 

1. Depth of cut 4 cm 5 cm 6 cm 

2. Peripheral blade speed 1.74 m/s 1.88 m/s 2.03 m/s 

3. Plant spacing 20 cm 22.5 cm 25 cm 

 

We found that the variation of travelling speed of 

weeder depends on the depth of cut and speed of 

blade but fluctuates very little. Travelling speed of 

power weeder was directly proportional to speed of 

blade and inversely proportional to the depth of cut. 

Fuel consumption of the power weeder was 

measured with the use of fuel measuring cylinder, 

which was attached to the engine at the time of 
operation. Variation occurred in fuel consumption at 

different test condition. Fuel consumption was 

observed at the range of 0.77-0.84 l/h. Maximum fuel 

consumption was found at blade speed 2.03 m/s with 

depth of cut 6 cm and minimum at blade speed 1.74 

m/s with depth of cut 4 cm. 

 

RESULTS AND DISCUSSION 

 

The weeding efficiency of power weeder was found 

highest in row spacing 20 cm at 40 DAT with full 
throttle opening of accelerator lever which was 

observed to be 77.5%. Minimum weeding efficiency 

was found to be 53.13% at 25 DAT with minimum 

throttle opening of accelerator lever and row spacing 

25 cm. Data showed that weeding efficiency for 

different row spacing and velocity of blade at 25 

DAT differ significantly at 5% level of significance 

and at 40 DAT significant difference found in depth 

of cut at 5% level of significance but it was very 

little. There was no significance difference between 

the observations recorded for different depth of 

operation at 25 DAT represented in Table 2. 
Weeding efficiency was more in row spacing 20 cm, 

and less in 25 cm in all speed of blade and depth of 

cut, because the blade width of was constant i.e. 12 

cm. In 20 cm row spacing more weeds were 

interacted by the weeder than 25 cm row spacing. 

The plant damage of developed weeder was found 

more at the plant spacing 20 cm at 40 DAT which 

was 5.77% at 6 cm depth of cut with full throttle 

opening of the accelerator lever. The minimum plant 

damage was measured to be 0.93%, because the 

width of blade was 12 cm which work properly in 
row without much damaging the plants. The plant 

damaged percentage of power weeder is given in 

Table 3. 

 

Table 2. Effect of different row spacing, depth of cut and peripheral blade speed on weeding efficiency of 

power weeder. 

Plant spacing, 

cm 

Peri. 

blade speed, m/s 

Weeding efficiency,% 

25 DAT 40 DAT 

D1 D2 D3 D1 D2 D3 

20 

1.74 70.47 70.86 71.42 71.13 71.86 72.06 

1.88 72.05 72.8 73.38 73.8 74.29 74.42 

2.03 75.38 76.88 76.92 77.06 77.13 77.5 

22.5 

1.74 63.1 63.8 64.2 64.2 64.85 66.06 

1.88 64.2 64.28 65.01 65.21 66.5 66.95 

2.03 66.99 67.22 67.56 68.08 68.48 69.76 

25 

1.74 53.13 53.64 54.7 55.36 55.96 56.61 

1.88 56.32 57.13 57.19 57.26 58.26 59.13 

2.03 58.77 59.53 60.07 60.24 61.03 62.08 

D1= Depth of cut 4 cm, D2= Depth of cut 5 cm, D3= Depth of cut 6 cm 
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Data showed that plant damage percentage of power 

weeder at 25 DAT and 40 DAT found significant 

difference at 5% level of significance on row 

spacing, depth of cut and peripheral speed of blade. 

Plant damage mainly depends on the row spacing of 

paddy. Cost of operation determined by considering 

the cost of machine which was ` 23000.00. Cost of 

operation was calculated ` 1389.08/ha by adding 

fixed cost (18%) and variable cost (82%) of machine, 

shown in Fig. 1 and Fig. 2 respectively. 

 

Table 3. Effect of different row spacing, depth of cut and peripheral blade speed on plant damage by power 

weeder. 

Plant spacing, 

cm 

Peri.blade 

speed, m/s 

Plant damage,% 

25 DAT 40 DAT 

D1 D2 D3 D1 D2 D3 

20 

1.74 
0.93 0.93 0.95 0.95 1.93 2.91 

1.88 
0.95 1.88 1.88 1.93 2.86 3.76 

2.03 
2.91 2.91 2.89 2.83 2.89 5.77 

22.5 

1.74 
0.93 0.93 0.95 0.95 1.88 0.95 

1.88 
0.95 0.95 2.80 1.90 0.95 2.80 

2.03 
1.90 2.89 4.77 2.80 2.89 5.72 

25 

1.74 
0.95 0.95 0.93 0.95 1.39 0.93 

1.88 
0.93 1.91 2.83 0.98 1.91 1.88 

2.03 
1.85 2.91 3.73 1.96 4.71 4.74 

D1= Depth of cut 4 cm, D2= Depth of cut 5 cm, D3= Depth of cut 6 cm 

 

  
Fig. 1. Fixed cost of power weeder (`/h) Fig. 2. Varialbe cost of power weeder (`/h) 

 

CONCLUSION 

 

Weeder was performing well weedy situation with 

less drudgery and operational time. Different of 

operational parameters was affecting the 

performance of the machine. When the row spacing 
was less weeder performed good in terms of weeding 

but bad in terms of plant damage and field capacity 

because of working width was less. Mechanical 

weeding proved that it save the time and cost of 

operation in cultivation. 
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