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ABSTRACT: Mulching is a widely used agricultural practice that involves covering the soil surface with materials
such as plastic or biodegradable paper to conserve soil moisture, suppress weeds, regulate soil temperature, and
enhance crop yield. Manual laying of mulch paper is labor-intensive, time-consuming, and inconsistent, particularly
over large fields. To address these challenges, a Mulching Paper Manual Laying Machine has been conceptualized
and developed. This low-cost, user-friendly equipment is designed to assist farmers in efficiently laying mulch paper
with minimal labor and physical strain.

The machine operates on a manual push-pull mechanism and is structured with a lightweight yet sturdy frame. It
features a spool holder for the mulch roll, adjustable tensioners to maintain even spread, and soil covering blades or
discs that secure the mulch edges after laying. The machine is designed to be height-adjustable and adaptable for
different row widths and paper types, including biodegradable mulch. This flexibility makes it suitable for a variety of
crops and farming conditions, especially for small to medium-scale farmers in rural and resource-limited regions.

Overall, this innovation aims to enhance agricultural productivity by empowering farmers with an efficient, affordable,
and ergonomic tool for mulching operations, contributing to sustainable and eco-friendly farming practices.

I. INTRODUCTION

Agriculture has always been the backbone of human civilization, and with the ever-increasing global population, the
need for sustainable and efficient farming practices has become more crucial than ever. Among the various methods
adopted to increase crop productivity while ensuring environmental conservation, mulching stands out as an effective
and widely used technique. Mulching involves covering the soil surface with a layer of material, such as straw, plastic
film, or biodegradable paper, primarily to conserve moisture, suppress weed growth, regulate soil temperature, and
improve overall soil health.

While the benefits of mulching are well- documented and widely recognized, the process of laying mulch manually
remains a significant challenge for many farmers, especially small and medium-scale cultivators in rural areas. Manual
laying is time-consuming, labor-intensive, and often results in inconsistencies that affect the effectiveness of the mulch.
On the other hand, fully automated mulching machines are expensive and inaccessible to most farmers in developing
regions. To bridge this gap between efficiency and affordability, the concept of a Mulching Paper Manual Laying
Machine has been proposed and developed.

This project introduces a manually operated, mechanical device designed to simplify and standardize the process of
laying mulch paper in agricultural fields. The machine is compact, easy to operate, and does not require any external
power source, making it ideal for farmers with limited access to electricity or fuel. It consists of a strong but
lightweight frame, a spool holder for the mulch roll, adjustable guides for maintaining proper alignment, and a set of
soil-covering discs or blades that ensure the edges of the mulch are securely anchored. These features not only reduce
physical strain on the operator but also enhance the uniformity and speed of mulch application across the field.

The primary aim of this project is to increase efficiency, reduce labor dependency, and promote sustainable
farming through accessible technology. By minimizing manual effort and increasing consistency, the Mulching Paper
Manual Laying Machine supports better crop health and yield, while also reducing input costs over time. Additionally,
it accommodates various types of mulch, including plastic and biodegradable paper, giving farmers the flexibility to
choose the most suitable material based on environmental and crop requirements.

From a design and engineering standpoint, the development of this machine integrates principles of mechanical
automation with a focus on simplicity, ergonomics, and field applicability. The machine is fabricated using standard
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materials like mild steel and rubber wheels, ensuring durability and ease of maintenance. The roll holder is designed to
accommodate different roll sizes, and the width adjustment mechanism allows it to be used across different crop row
configurations. These features make the machine adaptable to a wide range of farming scenarios, including vegetable
cultivation, orchard plantations, and nursery bed preparations.

Beyond its functional utility, the manual mulching machine also contributes to sustainable agriculture by encouraging
the use of biodegradable mulch papers, which decompose naturally and enrich the soil without causing pollution. As
climate change and environmental degradation continue to challenge conventional farming, tools like this offer a
practical way forward by blending traditional practices with low- cost innovations.

In conclusion, the Mulching Paper Manual Laying Machine is not just a tool but a step toward empowering farmers,
promoting eco- friendly practices, and fostering technological inclusion in agriculture. Its affordability,
effectiveness, and simplicity make it an essential innovation for the future of sustainable farming, particularly in
regions where mechanized solutions are not economically feasible.

II. LITERATURE REVIEW

Previous studies highlight the importance of mulching in enhancing soil moisture retention, weed suppression, and
overall crop yield. Research by agricultural institutes has shown that plastic and biodegradable mulches significantly
improve plant growth and soil health. However, manual application remains inefficient. Existing mechanized solutions
are often costly and inaccessible to small-scale farmers.

Recent innovations focus on low-cost, manually operated tools to streamline mulching, promoting labor efficiency and
sustainable farming practices in resource-limited agricultural settings.

Performance Evaluation of Manually Operated Mulch Laying Machine on Different Soil Conditions
This study assessed a manually operated mulch-laying machine with a punching arrangement across various mulch
paper thicknesses, disc angles, punch spacings, and forward speeds. The research aimed to optimize field capacity,
efficiency, and punching performance using randomized block design and response surface methodology.

Design and Development of Manual Plastic Mulch LayingMachine
This paper discusses the creation of a manual mulch- laying machine designed for ease of operation by laborers. The
machine is portable, effective in operation, and economical, making it suitable for small- scale farmers.

Design and Fabrication of Mulch Paper Laying Machine

This research focuses on developing an agricultural mulch-laying apparatus to cover soil, aiming to maintain favorable
conditions for plant growth, moisture conservation, and weed control. The machine is designed to be cost-effective,
sturdy, and easy to operate for unskilled farmers.

Design and Development of Mulching Paper Laying Machine

This study presents a design model emphasizing cost-effectiveness and weight optimization for minimal effort. It
addresses the challenges of traditional plastic mulching methods, which require more labor, time, and cost, by
proposing a manually operated machine suitable for both manual and tractor pulling arrangements.
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Fig 1- Mulching paper manual laying machine

III. COMPONENTS AND QUANTITY

Sr No. Material Quantity
L. IMulching paper roll 1
2. IRound pipe % inch (ms) (4.5f.t) 1
3. 2x2 pipe (ms) (10f.t) 1
4. 'Wheels 2
5. Fabrication cost -
6. INut and bolts 2
7. IPlough 2
3. Oil paint (150ml) 3

IJMRSET © 2025 | AnISO 9001:2008 Certified Journal | 10930




©2025 IJMRSET | Volume 8, Issue 6, June 2025| DOI:10.15680/IJMRSET.2025.0806241

IBNVHP R 2 AR | www.ijmrset.com | Impact Factor: 8.206] ESTD Year: 2018

S auREL . c e e .
58‘;.“3:& International Journal of Multidisciplinary Research in
W 410 1 . . . g
S w~ Science, Engineering and Technology (IJMRSET)
IIMBSET (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

I ———
IV. CONCLUSION

The development of the Mulching Paper Manual Laying Machine provides a practical, cost-effective, and sustainable
solution to the challenges faced by small and medium-scale farmers in implementing efficient mulching practices.
Traditional manual mulching is labor-intensive, time-consuming, and often results in inconsistent mulch distribution,
which can negatively affect crop health. This machine addresses these issues by offering a simple yet effective tool to
ensure uniform mulch application, reducing manual labor while maintaining optimal conditions for soil moisture
retention and weed suppression.

By utilizing a manual, non-powered design, the machine is both environmentally friendly and economically accessible,
making it ideal for farmers in regions with limited access to electricity or mechanized equipment. The machine’s
flexibility to accommodate various types of mulch material, including biodegradable options, further promotes
sustainable agricultural practices. It aligns with the growing global push for eco-friendly farming solutions that support
both productivity and environmental conservation.

Overall, the Mulching Paper Manual Laying Machine presents a significant step toward empowering farmers,
increasing efficiency, and reducing operational costs in agricultural practices. It not only contributes to improved crop
yield but also promotes the adoption of green technology in the farming sector, ensuring long-term benefits for both
farmers and the environment.
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