
Int.J.Curr.Microbiol.App.Sci (2018) Special Issue-7: 3717-3723 

 

 

3717 

 

 
 
Original Research Article 
 

Rotary Weeder a Technology for Enhancing Income in Vegetable Crops 

 
Satish Kumar

*
, Ashok Kumar and Sanoj Kumar 

 

Department of Agricultural Engineering, Bihar Agricultural College, Sabour, Bhagalpur,  

(Bihar) – 813210, India 
*Corresponding author    

 

                           A B S T R A C T  

 
  

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Introduction 
 

A weed is essentially any plant which grows 

where it is unwanted. A weed can be 

thought of as any plant growing in the 

wrong place at the wrong time and doing 

more harm than good (Parish, 1990). It is a 

plant that competes with crops for water, 

nutrients and light. This can reduce crop 

production. Some weeds have beneficial 

uses but not usually when they are growing 

among crops. Weeds decrease the value of  

 

 

 

 

 

 

 

 

 

 

 

 
 
 

land, particularly perennial weeds which 

tend to accumulate on long fallows; increase 

cost of cleaning and drying crops (where 

drying is necessary). Weeds waste excessive 

proportions of farmers’ time, thereby acting 

as a brake on development. Lavabre (1991). 

Weeding is the removal of unwanted plants 

in the field crops. Mechanical weed control 

is very effective as it helps to reduce 

drudgery involved in manual weeding, it 
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Weeding is one of the major control operations in the vegetable crops. The traditional 

method of weed control is to remove the weed manually by a Khurpi or Spade. This is a 

very time consuming process. Due to shortage of agricultural labour in peak season, farmers 

cannot compete weeding in time. Mechanical weeding keeps the soil surface loose, which 

results in better aeration and moisture conservation. In our country the average land is about 

0.5 ha/farmer so, the use of power weeder is not economical and also it is not useful 

because in standing crop we have to maintain the row to row as well as plant to plant 

distance. The use of power weeder gives better yield but it is very costly and our farmer 

cannot afford it. So putting all the gaps a manually operated rotary weeder has been 

developed by keeping view the cost is low as well as it gives better removal of weeds in 

vegetative crops. The width of coverage of weeder is more than 30 cm and depth of 

operation can be adjusted. The weeding efficiency of developed weeder was found as 80 %, 

at soil moisture content level of 16 %. The % plant damaged was found at this weeding 

efficiency in between 0.6 to 1.2 %. The performance of developed weeder has been 

analysed on 16 % to 19 % soil moisture content in Tomato, Bringal and okra crops and 

result shows that weeding efficiency increases with decrease in soil moisture content. 

Maximum weeding efficiency is obtained at 1.5 Km/h speed of operation and 35 mm depth 

of operation. The observed field capacity of weeder has been found 0.042 ha/h at 1.5 km/h 

speed of operation at a depth of 35 mm. The cost of weeding operation by using manually 

operated rotary weeder was calculated at Rs. 16221/ha which was 60 % lower than the 

conventional method of weeding. So, by adopting rotary weeder farmers can save money in 

weeding operation and enhance their net profit in agriculture income. 
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kills the weeds and also keeps the soil 

surface loose ensuring soil aeration and 

water intake capacity. 

 

Weeding is an important but equally labour 

intensive agricultural unit operation. There 

is an increasing interest in the use of 

mechanical intra-row weeders because of 

concern over environmental degradation and 

a growing demand for organically produced 

food. Today the agricultural sector requires 

non-chemical weed control that ensures food 

safety. Consumers demand high quality food 

products and pay special attention to food 

safety. Through the technical development 

of mechanisms for physical weed control, 

such as precise inter-and intra-row weeders, 

it might be possible to control weeds in a 

way that meets consumer and environmental 

demands. These mechanisms contribute 

significantly to safe food production (Pullen 

& Cowell, 1997; Fogelberg & Kritz, 1999; 

Kurstjens & Perdok, 2000; Blasco et al., 

2002). Weed control is one of the most 

expensive field operations in crop 

production. Indeed, the detrimental effects 

of weeds in agriculture in developing 

countries far exceed those of all crop pests. 

Njoku (1996) reported that uncontrolled 

weeds growth reduces yield of the principal 

crops while untimely weeding reduces the 

returns from the overall investments in the 

production of crops. Igbeka (1984) reported 

that timeliness rather than frequency of 

weeding is a major determinant of effective 

weed control.  

 

In order to complete weeding operation with 

in available period of time, farmers have to 

engage more labour and hence it leads to 

labour scarcity and increased cost. Altough 

works had been done on tractor operated 

weeding implements but these implements 

are costly and for large fields. As well as in 

India the farmer has about 0.5 ha land for 

agriculture. Therefore there was requirement 

of developing such type of weeding 

implement suitable for small fields. Under 

these circumstances a 
“
Manually Operated 

Rotary Weeder
”
 were developed for the 

complete weeding of vegetable crops. 

 

Materials and Methods 

 

The machine has been designed on the 

following consideration 

 

Materials 

Description of machine. 

Types of tynes of Rotary Weeder. 

Design calculation. 

Description and working of weeder. 

Performation evaluation. 

Field testing. 

 

Materials 

 

During this research work for fabrication of 

weeder, was made of angle iron. Power is 

taken from the ground as the movement of 

drum to give movement of drum to give 

movement of tines. The power is transmitted 

from drum to tine through chain and 

sprocket system fitted in two shafts. For 

power transmission mild steel rods, bush, 

chains and sprocket were used. Tines were 

made of mild steel plate. Nut bolts, washer 

of different sizes were also used for above 

said purpose. Handle was made of mild steel 

hollow pipe. The drum wheel was made of 

mild steel plates.  

 

Description of machine 

 

The power is generated for weeding purpose 

from ground by using a drum. The drum is 

mounted on a shaft, which moves when 

drum moves. A bicycle chain wheel is also 

mounted on that shaft which is connected to 

the free wheel, which is mounted on pinion 

shaft through a chain. So when drum moves 

the pinion shaft as well as tine mounted on 
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pinion shaft also with more peripheral 

velocity due to difference in number of teeth 

of chain wheel and gear wheel. The rotary 

blade enables cutting of weeds and 

integrating it into soil. The width of 

coverage of weeder is more than 30 cm and 

depth of operation can be adjusted. To 

fabricate the weeder. 

 

Drum: mild steel flat plate  

Frame: angle iron  

Handle: mild steel hollow pipe  

Shaft: mild steel rod  

Bush: mild steel rod  

Plate holding tine: mild steel plate  

Tine: mild steel plate  

 

Types of tines for rotary weeder 

 

Many types and shapes of tines have been 

designed and developed for different 

directions of operation for rotary tools. 

There are different shapes of tines for 

various applications. The rotary tillage tines 

can be put under four main categories like 

Pick up tine, Hoe type tine, Slicer type tine, 

Straight type tine and for this weeder L type 

Hoe tine has been designed. 

 

Design calculation 

 

Design requires that a configuration be 

devised and created to perform a function, at 

the same time, the configuration should be 

evaluated for adequate strength, it is better 

to make assumption and to calculate major 

loads acting on the component. Therefore 

for designing the weeder few parts of 

weeder calculated for their design by 

assuming or calculating major loads. 

 

Configuration of tines 

 

In weeder all tines were fitted at angle of 

120
0
 to each other that causes a gap between 

contacts of one tine alignment to the soil to 

the simultaneously. Therefore in proposed 

manual operated rotary weeder all tines were 

scattered in such a way that in a tine 

alignment there was only one tine available 

for contact to the soil at an instant. 

Therefore angle between one-tine alignment 

to the other would be kept as 360/3 = 120
0
. 

 

Tines Design 

 

For the selection of tines for rotary weeder, 

it is necessary to take into account the 

maximum peripheral force.  

 

Maximum peripheral force (F0) = (750× hp 

× Cz × Ec) / U 

 

Where, hp = an average human power = 

0.10 hp 

 

Human efficiency for machines with 

concurrent revolution (Ec) = 0.8 

 

Co-efficient including a reverse of 

implement (Cz) = 0.6 

 

Linear speed of tines (U) = 0.5203 

 

Maximum peripheral force (F0) = 69.19 N 

 

Description and working of weeder 

 

The power is generated for weeding purpose 

from ground by using a drum. The drum is 

mounted on a shaft, which moves when 

drum moves.  

 

A bicycle chain wheel is also mounted on 

that shaft which is connected to the free 

wheel, which is mounted on pinion shaft 

through a chain. So when drum moves the 

pinion shaft as well as tine mounted on 

pinion shaft also move with more peripheral 

velocity due to difference in number of teeth 

of chain wheel and gear wheel. The rotary 

blade enables cutting of weeds and 
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integrating it into soil. The width of 

coverage of weeder is 30 cm and depth of 

operation can be adjusted. 

 

Results and Discussion 

 

A manually operated rotary weeder has been 

developed for the complete weeding of 

vegetable crops at Department of 

Agricultural Engineering, Bihar Agricultural 

College, Sabour (Bihar). The performance 

evaluation of the developed rotary power 

weeder was conducted on the Farm and 

experimental field of Bihar Agricultural 

College, Sabour (Bihar). The demonstration 

of developed weeder has been also 

conducted in the farmer’s field in Sabour 

and Goradih block of Bhagalpur (Bihar) 

district. The performance evaluations were 

conducted to investigate the effect of weed 

density on different parameter which is 

described below. 

 

Effect of soil moisture content on weeding 

efficiency and draft requirement 

 

The test was conducted to find out weeding 

efficiency of vegetable crops like okra, 

bringal and tomato in the field having 

moisture content 19 %, 16 % and 18 % 

respectively. Draft was also measured at 

these soil moisture contents and found to be 

18.5 kg, 15.6 kg and 18 kg respectively. 

Weeding efficiency obtained at this soil 

moisture level found to be 77 %, 80 % and 

78 % respectively. From table 1, we can say 

that weeding efficiency decreases with 

increase in soil moisture content. 

 

Effect of Speed of operation on damaged 

plant percentage at different level of 

depth of operation 

 

Effect of speed of operation on damaged 

plant percent at different level of depth of 

operation was presented in figure 4 and it is 

clear that graph shows damaged plant 

percent increased with increase in speed of 

operation as well as with increase in depth 

of operation. This was mainly due to the fact 

at high speed and depth, maneuverability of 

weeder became difficult as a result the 

movement of weeder did not remain a 

straight line but side ward also, resulting in 

damage of plants. 

 

Effect of Speed of operation on Weeding 

efficiency at different level of depth of 

operation 

 

Effect of three levels of speed of operation 

on weeding efficiency at three depth of 

operation is show in figure 3 and it shows 

that weeding efficiency increased with 

increase in depth of operation as well as 

increase in speed of operation. 

 

Field capacity at different level of speed 

of operation 

 

Field capacity was calculated at three levels 

of speed (1 Km/h, 1.5 Km/h and 1.8 Km/h) 

and depth of operation of 35 mm. At 1.5 

km/h it was found that this machine worked 

more efficiently as compared to 1 Km/h and 

1.8 Km/h, operator feels hard to operate the 

weeder and tired just after half an hour of 

operation. Therefore this weeder is not 

suitable for 1.8 Km/h speed of operation or 

more. We have calculated weeding 

efficiency at 1.5 Km/h speed of operation. 

The field capacity of the manually operated 

rotary weeder was calculated at optimum 

speed of 1.5 Km/h, which is tabulated in the 

table 2. 

 

Comparison of cost of weeding with 

designed rotary weeder and conventional 

methods 

 

The observed field capacity of rotary weeder 

was found 0.042 ha/h. 
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Table.1 Weeding efficiency & Draft requirement at different soil moisture content 

 

 

Table.2 Field capacity at different level of speed of operation 

 

Si 

No 

Distance 

travelled 

(m) 

Time 

taken 

to travel 

this 

distance 

(sec) 

speed 

of 

travel 

(km/h) 

Theoretical 

field 

capacity 

(ha/h) 

Theoretical 

time to 

cover 1 ha 

Actual 

time to 

cover 

1 ha 

field 

effective 

field 

capacity 

(ha/h) 

1 50 120.07 1.50 0.045 22.22 23.44 0.042 

2 50 119.02 1.50 0.044 22.20 23.23 0.043 

3 50 121.08 1.50 0.046 22.34 23.11 0.043 

4 50 119.83 1.50 0.043 21.68 24.08 0.041 

5 50 122.05 1.50 0.047 22.87 22.85 0.043 

Avg 50 120.41 1.50 0.045 22.26 23.34 0.042 

 

  
Fig.1 Side view of Rotary Weeder   Fig.2 Top view Tines of Rotary Weeder 

Crop  Soil Moisture  

Content  

(%, w.b)  

Draft  

(Kg.)  

No of weeds  

before weeding 

 (weeds/m
2
)  

No of weeds  

after weeding  

(weeds/m
2
)  

Weeding  

Efficiency (%)  

Tomato  18  18.0  350-400  75-85  78  

okra  19  18.5  200-300  45-55  77  

Bringal  16  15.6  450-500  90-95  80  
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The cost of weeding operation by using this 

implement was calculated to be Rs. 

16221/ha. The conventional methods using 

khurpi or other conventional tools require 20 

labours per day for 1 ha of field. This works 

out to cost of weeding per hectare field as 

Rs. 40000/-. Saving in cost of weeding by 

using manually operated rotary weeder as 

compared to conventional method was 

found to be around 60 %. 

 

A machine has been developed for weeding 

of vegetable crops like okra, tomato, bringal 

and vegetables having crop distance more 

than 25 cm. The best weeding efficiency of 

weeder was found as 80 %, at soil moisture 

content level of 16 (w.b %). The percentage 

(%) plant damaged was found at this 

weeding efficiency in between 0.6 to 1.2 %. 

Weeding efficiency increases with decrease 

in soil moisture content through this 

developed weeder. Maximum weeding 

efficiency is obtained at 1.5 Km/h speed of 

operation and 35 mm depth of operation. 

The observed field capacity of weeder was 

found 0.042 ha/h at 1.5 km/h speed of 

operation at a depth of 35 mm. The cost of 

weeding operation by using manually 

operated rotary weeder was calculated at Rs. 

16221/ha which was 60 % lower than the 

conventional method of weeding e.g sickle, 

hasuwa, or khurpi. 
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