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Abstract— The basic objective of showing operation is to 

put the seed and fertilizer in rows at desired depth and seed 

to seed spacing, cover the seeds with soil and provide proper 

compaction over the seed. The recommended row to row 

spacing, seed rate, seed to seed spacing and depth of seed 

placement vary from crop to crop and for different 

agroclimatic conditions to achieve optimum yields. The 

comparison between the traditional sowing method and the 

new proposed machine which can perform a number of 

simultaneous operations and has a number of advantages. As 

day by day the labor availability becomes the great concern 

for the farmers and labor cost is more, this machine reduces 

the efforts and total cost of sowing the seeds and fertilizer 

placement meet the demands farmer have to use new 

techniques in cropping to increase the yield. The 

requirements of small scale sowing machines are, they 

should be simple in design, affordable for small scale 

peasant farmers, easy maintenance for effective handling by 

unskilled farmers. In this project the attempt has been made 

for reduction in cost of machine and developing the 

multifunctional sowing machine which can perform 

simultaneous operations. 
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I. INTRODUCTION 

Indian economy is based on agriculture. Development in 

agriculture leads to raise economic status of country. In 

India farmers are facing problems due to unavailability of 

labors, traditional way of farming using inefficient farming 

equipments which takes lot of time and also increases labor 

cost. This project is all about enhancement in seed sowing 

and pesticide spraying like farming operations by using 

multifunctional seed sowing machine. The main objective of 

sowing operation is to place seed at proper position 

respective of other placed seeds in every row at particular 

depth and provide a cover of soil on it. As per change in 

shape and size of different seeds the parameters like distance 

between two seed, depth of seed, planting rate chances. This 

project is attempt to produce multifunctional and highly 

efficient seed sowing machine which will reduce time of 

plantation, cost of labor, and enhances production. 

Traditional method of seed sowing based on assumptions of 

seed to seed spacing and depth of placement which is not at 

all efficient and beside this it requires lot of time and efforts 

too. Sometime it results in back ache of farmers. 

Seed sowing machine is a device which helps in the 

sowing of seeds in the desired position hence assisting the 

farmers in saving time and money. The basic objective of 

sowing operation is to put the seed and seed in rows at 

desired depth and seed to seed spacing, cover the seeds with 

soil and provide proper compaction over the seed. The paper 

discusses different aspects of seed sowing machine which 

will be helpful for the agriculture industry to move towards 

mechanization. The agricultural industry has always been 

the backbone of India’s sustained growth. As the population 

of India continues to grow, the demand for produce grows as 

well. Hence, there is a greater need for 

Multiple cropping on the farms and this, in turn, 

requires efficient and high-capacity machines. 

Mechanization of the Agricultural industry in India is still in 

a stage of infancy due to the lack of knowledge and the 

unavailability of advanced tools and machinery. In 

traditional methods seed sowing is done by broadcasting 

manually, opening furrows by a plough and dropping seeds 

by hand. The agricultural has always been the backbone of 

India’s sustained growth. As the population of India 

continues to grow, the demand for produce grows as well. 

Hence, there is a greater need for multiple cropping in the 

farms and this, in turn, requires efficient and time-saving 

machines. The paper discusses different types of seed 

sowing machine which will be helpful for the agriculture 

industry to move towards mechanization. 

Traditional Sowing Methods: Traditional methods 

include broadcasting manually, opening furrows by a 

country plough and dropping seeds by hand and dropping 

seeds in the furrow through a bamboo/metal funnel attached 

to a country plough. For sowing in small areas dibbling i.e., 

making holes or slits by a stick or tool and dropping seeds 

by hand, is practiced. Multi row traditional seeding devices 

with manual metering of seeds are quite popular with 

experienced farmers. In manual seeding, it is not possible to 

achieve uniformity in distribution of seeds. A farmer may 

sow at desired seed rate but inter-row and intra-row 

distribution of seeds are likely to be uneven resulting in 

bunching and gaps in the field. 

Traditional sowing methods have following limitations: 

 In manual seeding, it is not possible to achieve 

uniformity in distribution of seeds. 

 A farmer may sow at desired seed rate but inter-row and 

intra-row distribution of seeds are likely to be uneven 

resulting in bunching and gaps in field Poor control 

over depth of seed placement. Labor requirement is 

high because two persons are required for dropping 

seed and seed. 

The effect of inaccuracies in seed placement on 

plant stand is greater in the case of crops India is set to be an 

agricultural based country approximately 75% of the 

population of India is dependent on farming directly or 

indirectly. Our farmers are using the same methods and 

equipment for the ages. E.g. seed sowing, spraying, weeding 

etc. There is a need for the development of effective 

spraying and weeding machine for increasing the 

productivity. Most of the developing countries of Asia have 

the problem of high population and low level of land 

productivity as compared to the developed nations. One of 

the main reasons for low productivity is insufficient power 

availability on the farms and low level of farm 

mechanization. This is especially true for India. It is now 
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realized the world over that in order to meet the food 

requirements of the growing population and rapid 

industrialization, modernization of agriculture is 

inescapable. It is said that on many farms, production suffers 

because of improper seedbed preparation and delayed 

sowing, harvesting, and threshing. Mechanization enables 

the conservation of inputs through precision in metering 

ensuring better distribution, reducing quantity needed for 

better response and prevention of losses or wastage of inputs 

applied. Mechanization reduces the unit cost of production 

through higher productivity and input conservation. 

Agricultural implement and machinery program of 

the government has been one of selective mechanization 

with a view to optimize the use of human, animal and other 

sources of power. In order to meet the requirements, steps 

were taken to increase the availability of implements, 

irrigation pumps, tractors, power tillers, combine harvesters 

and other power operated machines and also to increase the 

production and availability of improved animal-drawn 

implements. Special emphasis was laid on the later as more 

than 70% of the farmers fall in small and, marginal 

category. It is generally said that mechanization of small 

farms is difficult. But Japan having average land holding 

even smaller than ours, with proper mechanization has led 

agriculture to great heights. In order to minimize the 

drudgery of small farmers, to increase efficiency and save 

farmer's time for taking up additional /supplementary 

generating activities, the use of modern time-saving 

machines/implements of appropriate size needed to be 

suitably promoted. 

A. Objectives 

 To manufacture seed sowing machine this can be 

operated by the single operator. 

 To set fertilizer with sowed seed. 

 To level the ground in small extent. 

 To enable the machine for the sowing of several of seed 

like maize, wheat etc. 

 To maintain the same distance between two seeds at the 

time of sowing process. 

 Plantation of seeds should be less time consuming. 

 It should be Portable. 

 It should be driven manually. 

 It should be light in weight. 

 Machine should be economical. 

 Maintains constant distance between two seeds 

 User friendly. 

 Eco-friendly 

 It should have certain types of adjustments. 

 Machine should be versatile in use. 

 Operating of machine should not cause fatigue to 

operator. 

B. Methodology 

For finding the solution of problem we studied different 

types of mechanism which is useful and preferable to reduce 

human effort and above existing machine problems. After 

comparing the various mechanism and there feasibility we 

are decided to use scotch and yoke mechanism for seed 

metering. In existing seed sowing machines impellers are 

used for seed metering. To take decision regarding row 

spacing, ridge and furrow dimensions surveying of a nearer 

farms are carried out. Also survey regarding the standard 

material and components available is carried out to fix the 

dimensions of the seed planting machine. After that the seed 

planting machine model is developed. This model is 

modified by analyzing the various factors like weight of 

machine assembly, speed of the movement, bending 

moment of the rod. After that the model is fabricated and 

field tests are performed. 

C. Flow Diagram of Methodology 

Methodology used for whole processing Design And 

manufacturing of multiple seed planting machine. This 

methodology gives way about how work is to be carried out 

in systematic way. It is standard process of describing 

process, how it is done in simplest manner. 

 
Fig. 1: Flow Diagram of Methodology 
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II. WORKING OF MULTILE SEED PLANTING MACHINE 

 
Fig. 2: Construction of Multiple Seed Planting Machine 

In the above machine, following parts and mechanisms are 

being used by the researchers. 

A. Seed Meter Mechanism 

Rotary motion of wheels provided to the sowing shaft 

(which will placed in seed storage tank) by sprocket or belt 

drive. Due to this shaft will rotates and it drop the seed from 

hopper or seed meter box to the digger through the hose for 

digging purpose. For one revolution of shaft only one seed is 

required to deposit this function can be fulfill by using bush. 

B. Digger mechanism 

Digger mechanism is used for digging and seeding. Digger 

itself is used as digging tool. Digger is connected to the 

frame by nut bolt. There are three adjustable diggers. 

Diggers has a flapper for opening into the cavity for seeding. 

Flapper is connected to the hopper with the help of hose. 

C. Power transmission mechanism 

Power transmission is done by the belt pulley transmission 

system .Here different pulleys are used to speed variation to 

get variable distance between the two seed. The belt is shift 

from one pulley to other to achieve required distance 

between two seeds. Main power of machine is available 

from wheels of machine. Once person push machine, wheel 

rotates according to speed of machine. Wheels transmit 

power through power transmission mechanism. 

 
Fig. 3: Setup of Working 

First we fill the hopper with seeds manually. 

System that will made, uses the manual push force to run 

mechanism. Rotary motion of wheels provided to the 

sowing shaft (which will placed in seed storage tank) by 

sprocket or belt drive. With controlled distance interval, 

seed get sowed in land vie pipe and digging arrangement 

and seed is covered with soil. Sprayer mechanism again uses 

rotary motion of wheels to convert it into reciprocating 

motion by slider crank chain mechanism. Fertilizer 

distribution is done by mixing it with water and spraying it. 

III. DESIGN AND CONSTRUCTION 

A. Proposed Work in Project 

The design and development of a manually operated single 

row seed sowing cum fertilizer. 

B. Specification of Proposed Mechanism 

These machines are small enough to operate manually. 

1) Type: Manual 

2) Labour: One person 

3) Overall dimensions (Tentative): 3feet x 3feet x      4feet 

height. 

4) Job capacity: up to 1 acre per day 

5) General Information: The machine consists of a 

mechanism for adjustable seed sow and fertilizer for 

seed. 

C. Design of Experimental Setup 

Major points / steps involved in design of Test rig. 

 Design of drive shaft. 

 Design of Main bracket. 

 Design of seed feeding arrangement. 

 Design of wheels 

 Design of handle 

1) Design of Drive Shaft 

The effort require to pull the machine manually is assumed 

as per ergonomics consideration = 100N 

So Maximum Torque T = Effort x Radius of wheel 

Wheel diameter = 600mm 

Torque on drive shaft T = 100 *300 

= 30000 N-mm 

2) Design Against Torsion 

Ϭ = 145 N/ mm2 considering factor of safety = 4 

As per Design data book shaft material is selected Carbon 

steel C40 

 
σ =   145 N/mm2 

As per ASME code 

0.3 X Yield strength N/mm2 

0.18 X ultimate strength N/mm2} whichever is smaller 

0.3 x 330 = 99  N/mm…………………….(a) 

0.18 x 580 = 104 N/mm2…...……………..(b) 

From equation (a) & (b) 

Allowable stress value will be 99 N/mm2 

If key ways will provide to shaft then 

τ   = 99 x 0.75 = 74.25 N/mm2 

Max torsion moment equation is given by, 

 
Where T = 30000N-mm 

By using above equation drive shaft diameter 

d = 12.72mm ……………….A 
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3) Design against Bending 

 
Fig. 4: Drive Shaft Loading Condition 

F = 1000 N 

The wheel diameter, D = 40mm 

 

 

RA = 1000 

As per load condition and farm condition the total load on 

wheel is considered 

Calculation of bending moment at loading point P, 

BM at   M = 1000 x 50 = 50000N-mm 

 
Ϭ = 145 N/ mm2 considering factor of safety = 4 

By using above equation drive shaft diameter, 

d = 15.49mm ………………..B 

From equation A and B we have selected the diameter of 

shaft = 20mm considering extra jerk and for safe design. 

According to maximum shear stress theory 

 

 

 
 N/mm2  and 74 > 34.40 = ځ

Ϭ = 66.07 < 145 N/mm2 

By using above equation we have checked the allowable 

shear stress and allowable bending stress and it is seen that 

the both values are within limit hence design is safe. 

4) Selection of Bearing 

 
P = RB = 500 N 

Life in hrs = 10000 hours 

 
L = 36 millions of rev 

 
a = 3 for ball bearing. 

From SKF bearing catalogue we have selected the bearing 

static capacity for shaft diameter 20mm = Co = 2.32 KN 

From above equation = C = 285 N 

So calculated dynamic capacity C < bearing catalogue 

dynamic capacity C = 4.32KN 

Hence from catalogue bearing selected = 61204. 

IV. TESTING OF MACHINE 

Testing points and concluded points as below: 

Sr. 

No 

Points 

observed 

Existing manual 

method 

New developed 

mechanism for 

seed sowing 

machine. 

 
Labour 

requirement 

03 LABOUR 

01 = Skilled 

farmer 

02 = Unskilled 

labor 

01 LABOUR 

 

01 = Skilled 

labour 

 

Time 

required for 

seed sowing 

for 1 acre 

1 ½  days are 

required to sow 

the seed in one 

acre. 

We have taken 

practical on 

proposed 

mechanism and it 

is found that 

4hours are 

required for 1 

acre. 

 

Space 

required for 

storage of 

seed 

In manual 

method we have 

to carry the seed 

in bags or in 

hand. It is very 

tedious and 

stressful task. 

Do not require to 

carry the seed. 

The storage tank 

for seed is 

provided. 

 
Manual 

effort 

Totally this 

methods is based 

on manual 

interference so 

here manual 

effort is required 

more or we can 

say 100% 

Here we have used 

the mechanical 

mechanism or 

mechanical 

advantage, so the 

effort is required 

very less. Only 

one man apply 

effort on the 

system. 

 

 
Material 

handling 

 

(Sowing seeds) 

Material 

handling is 

more. Loading 

Loading of 

material is 

manual. But 

sowing with 

uniform rate do 

  0F
 Y
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and unloading of 

material is 

manually 

not require manual 

effort. 

 Accuracy 

Proportion we 

can’t set and it is 

all depend on 

experience of 

farmer.  The 

labour may sow 

seed maximum 

or minimum 

than set limit or 

required limit of 

seed per 

location. 

Standardization or 

proper procedure 

we can maintain 

and set on site. 

Uniformity is 

there and accuracy 

is maintained by 

mechanical 

mechanism. 

Totally manual 

interference is 

avoided. 

 Type of seed 

Any type of seed 

sowing by 

manual method 

is possible. But 

according to 

type of seed and 

distance between 

two seed the 

time may vary 

and sowing of 

seed will not be 

inline. 

The speed and the 

rate of flow of 

seed we can 

throttle and so it is 

very easy and fast 

than manual 

method. 

8 Maintenance 

Here we will not 

using any 

machinery but 

maintenance in 

terms of labour 

will be in terms 

of there 

hospitality and 

other 

miscellaneous 

cost will be 

present. 

10% of total cost 

of machine we are 

considering per 

year. 

Table 1: 

To test and confirm the working of developed mechanism 

for agricultural seed sowing machine and comparison with 

existing manual method, we have taken practical 

demonstration at various farming area. Also we have 

collected the feedbacks and improvements points in 

developed model. 

V. CONCLUSIONS 

Our goal was to build a system which is efficient to perform 

some various applications with the help of Manually 

Operated Cotton Seed Plantation Machine. With the scope 

of improvement, the project is done to fulfill the demands of 

agricultural applications. The main objective of our project 

was to fulfill the need of farmers suffering from the 

problems of increasing cost of plantation, labour cost and 

availability. As it is operated by single person and the 

operations of digging, placing the seed at constant interval 

of distance and covering of seed with the soil is done 

simultaneously. With this machine percentage reduction in 

time required for plantation of one-acre cotton seed was 

observed to be 84.37%. And reduction in labour cost as 

compared to conventional method was 80.77%. It has solved 

the problem of traditional way of cotton seed plantation. 

Since the capital cost is essential factor while selecting type 

of equipment for farming. This machine has very less capital 

cost as compared to other type of machines and also 

principal advantages of having eco-friendliness and easy 

troubleshooting. By undergoing all this discussion and 

undergoing all the factors associated with Cotton Seed 

Plantation, this machine will be great boon for the Indian 

Agriculture. 
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