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Abstract— There is no any equipment available in market 

which can plant sugarcane in proper way and reduce these 

efforts of farmer. In order to simplify planting operation we 

have designed small equipment which will help small farmers 

to plant the cane on their own without much labor. This will 

help to plant that the cane at faster rate and that too with much 

less manpower. This reduces time consumption and save 

labor cost too. Currently we have focused on small farmers 

but surely once started this would led to much advancement 

and development in this field. The time to cultivate one acre 

of sugarcane land consumes 2-3 days by hand system. Due to 

hand system physical problems are created. So, the objective 

for all these problems, we are developing a sugarcane 

planting instrument, which is beneficial to planters. It is an 

instrument which is helpful for farmers during planting. It 

will save the time as well as at proper distance we can plant 

it. This instrument will enrich farmers with that advancement. 

It planting one acre of sugarcane land with one day and will 

save time as comparing with conventional method. 
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I. INTRODUCTION 

Maharashtra is one of the leading states in sugar and 

sugarcane production in India.  Sugarcane industry in 

Maharashtra is second largest agro based industry next to 

cotton in which higher investment is made and has brought 

about desirable changes in social, economic, educational and 

political life in rural areas.  In Maharashtra the highest 

harvested cane yields by farmers for Adsali/pre-seasonal; 

Suru and Ratoon have been 269, 217 and 202 T/ha 

respectively.  However, the average yield of the State is about 

85T/ha.  Thus there is wide gap between the average yields 

and potential yield.  These production potential can be 

achieved by adopting better irrigation water management and 

scientific crop production practices.   

 The consumptive water needs of seasonal (one year) 

Sugarcane are between 1600 – 2000 mm in Maharashtra State 

depending upon agro climatic conditions.  After effective 

rainfall, the annual net irrigation requirement is only 1200 to 

1600 mm.  Considering 20% field application losses, 1400 to 

2000 mm is enough under surface irrigation condition.  

Farmer’s water use is 3000 to 4000 mm.  It shows enormous 

wastage of water resource.  The excess application result in 

water logging and salinity in the farm.  

 These are man-made problems. Adoption of any one 

of the modern irrigation techniques such as straight ridges and 

furrows with gentle slope, contour furrows, leveled furrows, 

drip irrigation and a combination of sprinkler plus straight 

furrows can reduce these problems.  Adoption of modern 

irrigation techniques and best management practices will save 

about 50% water use on farm and will almost double the 

sugarcane yield.   

II. MARKET SURVEY 

Sugarcane is highly cultivated in our country and particularly 

in Maharashtra. We have many co-operatives sugar factories 

that process sugarcane and convert it into sugar. Most of the 

rural people take there major decisions based on this crop. But 

planting, processing of this plant is not easy. In conventional 

process there are lots of limitations which make it more time 

consuming and costly. In current practice sugarcane cutting 

containing at least one bud and the cutting are sometimes 

hand-planted. These cuttings are placed to a certain distance 

(generally 1 ft.). And they are covered with soil. For this 

method approx. 7 to 8 peoples are required. This process is 

tedious time consuming and lot of human efforts are required. 

In this method labor cost is also high. 

 There is no any equipment available in market 

which can plant sugarcane in proper way and reduce these 

efforts of farmer. In order to simplify planting operation we 

have designed small equipment which will help small farmers 

to plant the cane on their own without much labor. This will 

help to plant that the cane at faster rate and that too with much 

less manpower. This reduces time consumption and save 

labour cost too. Currently we have focused on small farmers 

but surely once started this would led to much advancement 

and development in this field. 

 
Fig. 4.1.1: Market Survey 

III. CONVENTIONAL PROCESS 

Sugarcane planting current method of planting are as follows; 

1) Ridge and furrow method 

2) Flat bed method. 

3) Rayungan method 

4) Trench or jawa method. 
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Fig. 5.1.1: Conventional Method. 

A. Sugarcane Planting Current Procedure  

 Although sugarcanes produces seeds, modern stem 

cutting has become the most common reproduction 

method. 

 Each cutting must contain at least one bud, and the 

cuttings are sometimes hand-planted. These cutting are 

placed to a certain distance (generally 1ft.) and they are 

covered with soil. For this method approx. 7 to 8 peoples 

are required. 

 This process is tedious time consuming and lot of human 

efforts are required. In this method labor cost is also high. 

IV. LIMITATIONS   

1) Lots of human effort are required. 

2) As labor required is more, in this labor cost is also high. 

3) Process is large time consuming, 

4) Speed of planting is slow. 

5) Workers have to face problem of back pain. 

V. ADVANCE CONCEPT 

A. Drawing 

 
Fig. 6.1.1: Drawing 

B. Working principle of equipment 

It works on the principle of gravity. When a slot is provided 

below any object, due to gravitational force, objects fall in the 

slot. This basic principle we are using in agricultural field. 

Along with this principle we are using this property of belt 

drive i.e. it transmit power as well as it can be used as a 

material conveyor. 

 When the operator pushes the equipment, plough 

tool digs the soil in front of it. Sugarcane cuttings are filled in 

the hopper. After that, sugarcane cutting falls on belt due to 

vibration and then cutting fall in the land. After that soil is 

covered over it. Back wheel exert small pressure on it.   

C. Design Consideration & Material Selection 

1) SHAFT     

 
Calculation; 

Assumption; 

Total load going to be act is 200N 

The distance between two row is 3ft. which is equal to the 

900mm. 

From above diagram 

RA= RB= 100N 

Bending moment= 45*10^3 N-mm 

For the dimension of a shaft  

Shear stress= 16/πd^3 *[√kb*mb^2+kt*mt^2] 

D^3=16/π*63.33 *√(1.5*40*10^3)^2+ (1.5*20*10^3)^2 

d= 21.57mm 

we take d=22mm 

 Shaft is subjected to torsion and bending moment. It 

is of polished steel. The front wheel have 22mm diameter and 

rare shaft is of 12mm. 

2) HOOPER 

Hopper is made of mild steel. For better strength, M.S. sheets 

are joined by welding. Mild steel is having 16 gauge 

thickness. 

3) FRAME 

It is going to resist all load of hooper as well as supporting. It 

is subjected to compressive and bending load. It is made of 

mild steel of rectangular shape and its four corners are 

welded. 

4) WHEEL 

 
Fig. 6.2.1: wheel 

Total load of whole body and frame of equipment is taken by 

three wheels, out of 2 wheels are spoke with 60cm dia. And 
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1 wheel is forged disc wheel is 30cm dia. Spoke wheel is 

located at front of  body and forged wheel is located at rear.  

5) BEARING 

 
Fig. 6.2.2: Bearing 

Design of bearing 

Total  load P= 600N 

L10= 60Nl10h/10ᴧ6 

       = 60 *20*30000/10ᴧ6                             

(Assumptions   L10= 30000) 

        = 36 mill/ rev 

C= P*(L10)^1/3 

   = 600* (36)^1/3 

   = 191.180N 

D= 25mm BEARING NUMBER       61805    …. (Table no. 

15.5 DME Bhandari)             

 Pedestal bearing are used to support shaft. It is 

bushed bearing. Housing is made up of cast iron with gun 

metal bush and hole for lubrication is provided. Internal 

diameter of bearing is of 19mm. 

6) PLOUGH TOOL 

Plough tool is made up of heat treated steel. It is located at 

front of assembly which digging the soil for planting cane. 

7) BELT 

 
Fig. 6.2.3: Belt 

It is passed over the roller according to motion to convey the 

cane piece with bud. It is made up of synthetic fibre. It 

contains specially designed slots. 

8) Sprocket & Freewheel 

 
Fig. 6.2.4: Sprocket 

 
Fig. 6.2.5: Freewheel 

 Sprocket is mounted on the shaft of a wheel through 

which it is transmitted to the shaft of the belt with the help of 

freewheel and through which belt gets the motion. 

VI. CAD MODEL 

 
Fig. 8.1: CAD Drawing 

VII. WORKING 

When of machine the plough tool is start digging. 

Simultaneously at back of plough tool the fertilizer is drop 

proportionally in the dig. The pieces of cane dropped in the 

dig through hopper to belt by gravity in equal distance that    

providing on belt in form of slot. 

 After the dropped cane, soil is cover on the cane 

piece by using two metal sheets in inclined position. 

Simultaneously, the back wheel has goes on the cover soil 

results in the piece of cane which is fully covered with soil; 

the soil is sticking the cane. For other applications i.e. giving 

fertilizer to crop, planting, of Jawar, Maize etc. work can be 

performed on machine. 

A. Traditional Method vs. Advanced Method 

Sr. 

no 
parameter 

Conventional 

method 

Planting with 

equipment 

1. 
Labor 

required 
6 to 8 1 to 2 

2. 
Time 

consumption 
More 

Reduced up to 

half time of 

conventional 

method 

3. Accuracy Less More 
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4. 
Physical 

problems 

Problems like 

back pain and 

human fatigue 

Less 

5. 
Speed of 

planting 
More Less 

Table No. 9.1 Traditional Method vs. Planting Method 

B. Advantages  

1) It reduces the labor requirement. 

2) It can save time of planting. 

3) We can set cane with required depth. 

4) It can set cane with required distance. 

5) This method is affordable for farmer. 

C. Applications 

1) This equipment is used planting the cane in arm at clean 

weather condition. This method is being done before the 

irrigation to the farm. 

2) Also it is used for planting Jawar, maize, rice, wheat etc. 

with providing gutter at the     bottom of belt. 

3) For fertilizing crop is being done by this equipment with 

gutter provided on both side. 

VIII. CONCLUSION 

We are going to design small equipment which will help 

small farmers to plant the cane on their own without much 

labor. Various activities in planting takes place at a time due 

to which time is saved, labor cost is saved and wastage is 

avoided. This will help to plant the cane at a faster rate and 

that too with much lesser manpower. In future with certain 

attachment instrument will attachable to tractor due to which 

human efforts can be saved .Currently we have focused on 

small farmers but surely once started this would lead to much 

advancement and development in this field. 
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