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Abstract

The increasing demand for efficient and sustainable agricultural practices has necessitated the
development of innovative tools and machinery. This project aims to Fabrication of portable
fodder harvester has been designed and developed for needs of small-scale farmers. The machine
is equipped with a rechargeable battery, with electric motor. The portable fodder harvester
features a cutting mechanism which can harvest crops like maize, sorghum, Napier grass and
Guinea grass. The portable fodder harvester eliminates the need for fuel, reducing emissions and
operating costs. A portable fodder harvester addresses the needs of small to medium-scale
farmers by offering a compact, lightweight, and mobile solution for harvesting fodder crops.
This device is designed to be user-friendly, energy-efficient, and adaptable to various terrains
and crop types. By focusing on innovative design, sustainable practices, and user needs, this
project can contribute to more efficient and environmentally friendly agricultural practices.
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Introduction

Fodder also called provender, is any agricultural
foodstuff used specifically to feed domesticated
livestock, such as cattle, rabbits, sheep, horses and pigs.
Indian economy is highly dependent on agriculture. In
India, agriculture faces major challenges such as labors
shortages during the busiest times of the year and at
other times. The main reasons are the increasing number
of well-paid non-agricultural jobs, the movement of
population to cities and the lower social status of
agricultural workers. There are innumerous grasses
which serve the purpose of feeding these animals. Every
fodder grass has its importance in the diet of the
livestock. Harvesting fodder is the basic stage of
farming. Currently, Indian small scale farmers harvest
fodder using a traditional approach that involves cutting
the crop by hand and employing laborers to harvest it.
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However, this process is very laborious and time
consuming. The increasing demand for high-quality
fodder, coupled with the need for efficient and cost-
effective  harvesting methods, has driven the
development of innovative solutions. To save money,
labor and time for line harvesting of any fodder like
Sorghum, Maize, Napier grass in field, we can use this
brush cutter based manual fodder harvester. There are
handful of equipment’s both manual and automated
available in the market for fodder harvesting. Each of
these equipment’s have their own concerns. Some being
huge cannot be used for small field, some being
sophisticated require skilled labour and some being
costly cannot be afforded by small-scale farmers.
Another problem is the fodder harvester nowadays
mostly used, a cost for having a fodder harvester using
fuel is a bit expensive compared to ordinary fodder
harvester. Due, to all this issues the farmers turn back to
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traditional way of harvesting which also has a number of
disadvantages. This research provides an overview of the
portable fodder harvester, including its design,
functionality and benefits. The report also discusses on
easy to operate and reduction in manual effort due to
machine, decreasing dependency on manpower, compact
and portable design, and affordable to small farmers.

Mano et al., (2024) entitled as "Design And Fabrication
Of Solar Fodder harvester" said that agriculture
especially in India to concentrate in some situation such
as how to increase the productivity and profit, how to
reduce the cost and labour. To overcome these problems
this project work deals with "Design and fabrication of
solar fodder harvester" this machine targets the small-
scale farmers who have land area of less than two acres.
It is compact and can cut up to four rows of crops. It has
cutting blades which cut the crop in a moving type of
motion. It is operated by the solar power setup for cutting
the crop. It run on wheel power transmission and motor.
The machine is successfully tested into farming field and
reduces time and cost as compare to the traditional
method. Less man power needed to operate this machine.

Ameya G. Pathak et al., entitled as “Small Scale Fodder
Harvester” said that many machines available in the
market wusing for harvesting are manual, semi
mechanized and fully mechanized. It makes the
harvesting process faster hence reduces the time required
to harvest the same amount of yield manually. But these
machines are only useful for large scale farmers
prominently due to their high cost and large size.

Jalu et al., (2017) entitled as “Development Of Manually
Drawn Engine Powered Fodder Crop Harvester” said
that the operation cost was determined and analysed for
the developed fodder crop harvester. Depreciation cost
was calculated on the basis of straight-line method. Cost
of manual harvesting found rupees 5400 per ha, while
the operating cost of the developed fodder crop harvester
was found rupees 2515 per ha. The developed machine
could reduce 58.07% cost of operation. For harvesting
the fodder, crop saw circular cutting blade of 250mm
diameter and made of high carbon steel was selected.

Hermann Garbers et al.,(2001) entitled as “Performance
and Technological Development of Self-Propelled
Forage Harvesters” said that Harvesting development is
integrated with the continuous structural change in
farming and the resultant pressure for continual
efficiency improvement. For contractors there is the
challenge, despite the weather risks, of being able to
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bring-in the harvest of all customers swiftly at the right
time, and this too explains the development of forage
harvester performance.

Materials and Methods

| Problem ideniification |

| Literature colleciion |

Design of the Machine |

Component selection |

Fabrication Process |

Field Testing & Analysis |

Figure.1 Methodology Flowchart

Design

PVC Pipe vertical - 90cm
Outer dia of pipe - 3cm

Inner dia of pipe -2.5cm
Battery -9.5cm
Motor -5.5¢m

Steel shield - 25¢cm

Blade diameter - 10cm

Blade thickness - 0.2mm

Figure.2 Design of the machine

The cutting mechanism should be designed to cut the
fodder crops efficiently and effectively. The fodder
harvester should be designed to be ergonomic and reduce
operator fatigue. The fodder harvester should be
designed with safety features to prevent accidents and
injuries. The cutting blade should be designed to be
sharp and durable. The cutting bar should be designed to
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support the cutting blade and provide a stable cutting
platform. The collection tray should be designed to
collect the cut fodder crops and minimize losses. The
handle should be designed to be ergonomic and provide a
comfortable grip for the operator. The materials for the
fodder harvester should be selected based on durability,
strength, and cost. The components of the fodder
harvester should be assembled according to the design
specifications. The fodder harvester should be tested and
evaluated to ensure that it meets the design requirements
and is safe to use. The lathe machine is used to machine
the components of the fodder harvester.

Circular Cutting Blade

A circular cutting blade is a round, disc-shaped blade
designed for precision cutting in various materials. It is
commonly used in tools such as circular saws, rotary
cutters, and specialized machinery for industrial
applications. The circular shape allows the blade to rotate
rapidly, providing smooth and efficient cutting
performance.

Figure.3 Blade

PVC Pipes

PVC pipes are a type of plastic pipe made from
polyvinyl chloride (PVC) and additives that are extruded
into shape. PVC pipes are strong, durable, and resistant
to corrosion. It is cost-effective since a relatively simple
process is used for its mass production. It is strong and
durable and resistant to large amounts of stress. Its
failure or break rate is extremely low when compared to
that of legacy materials.

Figure.4 PVC Pipes
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Steel Sheet

Steel plate is a plate of metal, specifically steel, that can
be cut and manufactured into a more elaborate product.
Steel plates come in a range of thicknesses, and can be
manufactured to a length or width that you need. Steel
sheets can easily be cut into different sizes and molded
into different shapes. A metal brake is used to bend the
sheets into different shapes as required.

-

Figure.5 Steel sheet
DC Motor

A direct current (DC) motor is a type of electric machine
that converts electrical energy into mechanical energy.
DC motors take electrical power through direct current,
and convert this energy into mechanical rotation. DC
motors include two key components: a stator and an
armature. The stator is the stationary part of a motor,
while the armature rotates. In a DC motor, the stator
provides a rotating magnetic field that drives the
armature to rotate.

Figure.6 DC Motor

Battery

A valve regulated lead—acid (VRLA) battery, commonly
known as a sealed lead—acid (SLA) battery is a type of
lead—acid battery characterized by a limited amount of
electrolyte ("starved" electrolyte) absorbed in a plate
separator or formed into a gel; proportioning of the
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negative and positive plates so that oxygen
recombination is facilitated within the cell; and the
presence of a relief valve that retains the battery contents
independent of the position of the cells. The batteries are
used to provide energy.

Figure.7 Battery
Holding Stand

In a portable fodder harvester, a holding stand plays a
vital role in ensuring the stability and efficiency of the
machine. The holding stand serves as a sturdy base that
supports the harvester, keeping it upright and level
during operation. This allows the machine to function
smoothly, reducing vibrations and noise, while also
promoting operator safety.

Figure.8 Stand

Fabrication

The material should be able to withstand the rigours of
harvesting and handling fodder crops. The material
should be resistant to corrosion from moisture, fertilizers,
and pesticides. Assembling the frame using bolts and
nuts. Ensured all the connections are secure and
tightened properly. Attach the PVC pipe using nut and
bolts. Ensured the pipe are securely attached. Assemble
the cutting mechanism, including the blade. Assembled
the power source, including the battery and motor.
Ensure all the connections are secure and tightened

properly.
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Assemble all the components together, including the
frame, cutting mechanism, blade, and power source,
battery. Test the portable fodder harvester to ensure it is
working properly and efficiently. Make any necessary
adjustments to the machine to ensure it is working
optimally.

Working Principle

A portable fodder harvester operates on a simple yet
effective principle, utilizing a combination of rotating
blades and mechanical movement to efficiently cut
fodder. The process begins with the machine's motor
powering a rotating shaft, which is connected to a blade.
As the blades rotate at high speed, they cut the fodder,
using a combination of impact and shearing forces. The
cut fodder is then ejected, by being thrown to the side.
Overall, the working principle of a portable fodder cutter
relies on the efficient conversion of mechanical energy
into cutting power, making it an indispensable tool for
fodder harvester. When the switch is on, the power from
the battery turns the motor starts to rotate, the blade
which is attached to the motor also starts to rotate, while
it rotates it is placed in field, then the fodders cut down
and then collect.

Figure.9 Schematic view of portable fodder harvester
Results and Discussion

Our project fabrication of a portable fodder harvester
involves a series of steps that require careful planning,
design, and execution. The cutting mechanism, which
includes the blades and gearbox, is then assembled and
attached to the frame. Throughout the fabrication
process, careful attention is paid to ensuring the
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machine's safety, reliability, and performance, as well as
its portability and ease of use. This affordable option is
ideal for small forms and offers easy transportation. The
result for a portable fodder harvester, focusing on various
performance metrics, operational efficiencies and overall
impact.

Variations in efficiency were noted based on crop type,
density and moisture levels. And achieved harvesting
efficiency rates between 80-90% of the forage in the
cutting path was successfully harvested. The battery
performance for harvester operated 4 to 6 hours on a
single charge under typical working condition (medium-
density forge), in high density situation or with tougher
crops, operational time decreased slightly. The energy
consumption was measured at approximately 1-2 kWh
per hectare, a significant reduction compared to
traditional diesel harvester machine that typically
consume 5-10 liters of fuel per hectare (equivalent to
about 10-15 kWh). However, operational costs (fuel,
maintenance) were reduced by approximately 30-50%
and less environmental impact.

Table.1 Time Consumption

S. Method Area Time taken for
No harvested harvest
1 Manual 10 meter 30min
harvesting
2 Portable 10 meter 10min

fodder cutter

The result from the portable fodder harvester machine
indicates substantial benefits in terms of efficiency, cost
and time saving, user friendly and environmental impact.
These outcomes support the transition towards more
sustainable agricultural practices, paving the way for
further innovations in electric farming equipment.

Conclusion

Fodder or forage had an important role on agriculture in
India. It provides necessary food for livestock’s such as
cows, pigs etc., In India, agriculture faces major
challenges such as labors shortages, cost. The
development of the portable fodder harvester has proven
to be a successful endeavor that addresses critical
challenges faced by small-scale farmers.

The positive feedback and results indicate that this
harvester can lead to improved efficiency and
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productivity in fodder harvesting. Future improvements
could foster greater adoption and adaptation to diverse
farming needs, ultimately supporting sustainable
agriculture practices.

With its robust construction, user-friendly design, and
advanced features, this machine is an ideal solution for
small-scale farmers, livestock producers, and agricultural
entrepreneurs. By reducing labor costs, increasing
productivity, and improving crop quality, the portable
fodder harvester has the potential to transform the fodder
harvesting process, making it more efficient, cost-
effective, and sustainable.
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