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Abstract— Agriculture is one of the main sectors of the Indian 

economy. Since many years, agricultural practices are carried 

out using human labour and traditional tools such as wooden 

plough, yoke, leveller, harrow, mallet, spade, big sickle etc. 

Small land holders cannot afford modern agriculture 

techniques and equipments since they are expensive and 

difficult to acquire. Same is the case with the Jowar 

harvesting process. Jowar crop is manually uprooted and then 

stacked into bundles. This process is time consuming and 

requires great effort. So, our aim is to build technology for 

the ease of farming practices and deliver them to the farmers. 

Developing a system capable of harvesting Jowar, which will 

help farmers to ease their manual practices. This will ensure 

large productivity with less human efforts. Also, by 

developing a cost-effective system, farmers can easily adopt 

this system and implement them.  
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I. INTRODUCTION 

Jowar is a cereal crop. It ranks 5th in list of most important 

cereal crop in the world. It is mainly produced and consumed 

by poor farmers. The jowar production in India is 16% of 

world’s jowar production. But recently the production has 

come down due to various reasons. The main reason is the 

traditional method of harvesting. Here, Jowar is uprooted 

manually. After the stalk is reaped. It is uprooted by hand. 

Since there are hectors of land, it takes much time as well as 

effort of the farmers. This affects the labors hand and causes 

drudgery. After uprooting, these crops are gathered into 

bundles and tied with a string. Later they are left to dry out. 

This process seems to be major reason behind less 

production. Now there are various new technologies for crop 

harvesting. Some are tractor mounted and some are self -

driven machines. These machines are used for crops like rice, 

barley, millet, sunflower, as well as Jowar. These machines 

are developed to cut the crop from ground level and then stack 

them together. But the traditional process of harvesting jowar 

is to uproot it from ground. This ensures that glucose from the 

crop is transferred to the grains which improves the quality of 

grains. So, to overcome the drawback of reaping our aim was 

to develop a system capable of uprooting the crop from 

ground and then preparing a bunch. 

II. LITERATURE REVIEW 

A. Dinesh B. Shinde, et al,  

Design and fabrication of mini harvester. The project work 

was focused on ease of harvesting operation to the small-scale 

farmers for harvesting varieties of grains in less time and low 

cost. The power unit used for this machine was petrol engine 

of 14.2 HP. The chain and sprocket mechanism were used to 

transmit power in all operating components. The 

manufactured model was tested on field for its efficiency and 

capability. The result obtained was as per expectation. It was 

also concluded that machine was easy to control on the field. 

This harvester was made to work at any condition where 

mega harvester cannot reach and it meet to work in any 

condition with proper transportation facility to compact size. 

This harvester might be best solution for the problems faced 

for small scale farmers relating with availability of labor and 

cost of harvesting.  

B. Vilas Gadhave, et al,  

Design, development and fabrication of Multi Crop Cutter 

Powered by Electric Motor. The proposed machine was a 

walk behind type of harvester which was powered by 0.75 

KW, 1400 RPM electric motor with the help of V – Belt drive 

power was transmitted to the gear box. The Combined reaper 

and colleting machine were built to be compact and efficient 

to cut the crops. The machine was tested on a field to check 

its cutting capability and efficiency. The harvesters available 

in market are suitable for large farms, so this can be the best 

machine for the farmers with small land. 

C. M.D. Nikam, et al,  

Study of economics of manual and mechanical harvesting 

method of Jowar crop. The test trials were conducted 

according to standard procedure and the results obtained in 

the test were found economical. The average effective field 

capacity in mechanical harvesting is found to be 0.299 

hectare /hour whereas 0.133 hectare/hour in manual 

harvesting. They calculated average time required per hectare 

in mechanical harvesting 3.4 hr where as in manual 

harvesting it was 7.5 hrs with net saving of 54.67 per cent. 

Total cost of operation for harvesting by tractor operated 

jowar harvester was found to be Rs.3318.12/ha. During the 

field trial the harvester operated at speed of 2 Km/Hr to 3 

Km/Hr. 

D. Tesfaye Olana Terefe, et al,  

Design and development of manually operated reaper 

machine. The worked on the design and development of 

manually operated reaper machine which is used 

economically for grain harvesting to the farmers was carried 

out. The design and development of mechanically or 

manually operated reaper which is evaluated against the 

technical and economical criteria’s can be carried out to be 

suitable with the most Ethiopians low farmer capacity. The 

reaper was designed depending upon design of single person 

driven, light duty, and designed shifting belts. 

III. FIELD SURVEY 

For identifying the problem in the traditional process and we 

have done the actual field survey. The various parameters in 

the actual survey carried at Waghapur which is situated in 

Purandar taluka in Pune district are found out. After the field 

survey and discussion with the farmers we found various 

parameters related to the jowar, such as sowing parameters, 

height of stalk, methods of sowing, life of crop, depth of 

roots, distance between two crops problems in the traditional 

uprooting process, time consumption per acres, labour 
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requirement reasons behind the reduction in jowar 

production. 

Physical Dimension of Jowar Crop:  

 Height of Crop: 190 cm (avg.)  

 Depth of Main roots: 8-14 cm (avg.)  

 Spread Of roots: 8-10 cm  

 Diameter of Stem: 1.5-2.0 cm  

 Distance between two successive crops: 10-15 cm  

 Distance between two rows: 20-25 cm 

 
Fig. 1: Measuring root depth 

IV. DESIGN 

The harvester was designed considering the above crop 

dimensions. It has three major parts. First one is Uprooter, 

second is conveyor and third one is drive mechanism. Now 

this harvester was designed as a tractor mounted assembly. 

So, the front part of the tractor was chosen to mount the 

harvester. Since no drive is available at the front part of the 

tractor, the harvester had a passive drive. The wheels attached 

to the harvester generated power to drive the harvester.  

A. Uprooter  

It consists of sweeps which are aero foil in shape with a 

pointing nose. They are below the ground bisecting the soil 

and uprooting the crop from their roots.  

B. Conveyor 

A conveyor belt made up rubber protruding is mounted on the 

rollers. This conveyor is capable of safely grabbing the crop 

before uprooting. They are mounted inclined so as to lift the 

crop up to a certain height.   

C. Drive Mechanism 

Since it a passive drive, the power is derived from the wheel. 

A chain sprocket unit drive the gearbox. The gearbox has a 

set of bevel gear which then drives the shaft of the conveyor.  

 
Fig. 2: CAD Model-View1 

 
Fig. 3: CAD Model-View2 

 
Fig. 4: CAD Model-View3 

V. ANALYSIS 

A. Stress in Frame: 

 
Fig. 5: Stress Induced in Frame 

The minimum stress induced in the frame is 4.417e-015MPa 

and the maximum stress induced is 159.65MPa as shown in 

the following figure 

B. Deformation in Frame:  

 
Fig. 6:  Deformation in Frame 

The deformation in the frame is 7.8478mm after application 

of the external force on it. 
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C. Factor of Safety: 

 
Fig. 7: Factor of Safety of the Frame 

The minimum factor of safety is 1.5669 and maximum is 15. 

VI. CALCULATIONS 

A. Cost Calculations 

There are two types of cost calculations: 

1) Cost required for uprooting the crop by manual method: 

For 1-acre land, 

Total no. of labor of labor required to harvest 1 acre=6 

Time required to harvest =4 hours 

Amount paid to the labor for one day = Rs. 350/-per labor 

Total amount paid to the labor = 6*350 

= Rs. 2100/- 

Therefore, total expenditure is = Rs.2100/- 

2) Cost required for uprooting the crop by using Uprooter: 

For 1 acre land, 

Diesel required for tractor = 10 litre (approx.)  

Diesel cost per litre = Rs 68/- 

Total Diesel cost = 10×68 = Rs 680/- 

Cost of Driver and Tractor = Rs 500/- 

Total cost = Total Diesel cost + Cost of Driver and Tractor  

= Rs 1180/- 

B. Time Calculations 

Assuming tractor speed as 10 kmph 

Time required to uproot one slot of 4ft × 660 ft. by Uprooter 

= 1.2 minutes 

Return time per slot = 5 min 

Time required to uproot 1-acre land = 6.2 × 18 

=111.6 minutes = 1.86 hrs. 

C. Efficiency Calculations 

1) Cost Efficiency =

 
= 2100−1180 

        2100 

= 43.80% 

2) Time efficiency =  

 
= 4−1.8 

       4 

= 55% 

VII. FUTURE SCOPE 

This harvester currently uproots the crop and groups them. So 

later a stacking mechanism can be attached to this harvester 

so that the crops would get bundled too. Also, this harvester 

can be run using a small engine or an electric motor. This 

would make the harvester a self-driven machine as no tractor 

would be needed. 
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