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ABSTRACT

As the global population continues to burgeon, sustainable and efficient agricultural practices are es-
sential to meet the increasing demands for food production while safeguarding the environment. Zero-till 
farming, characterized by minimal soil disturbance during cultivation, offers a promising approach to 
achieve these objectives. The present methods of seed sowing are time consuming and inconvenient to 
handle. To overcome these difficulties, the present research work focuses on the development of special-
ized equipment and an internet of things (IoT)-based monitoring system to enhance zero-till farming 
practices. The equipment component of this study encompasses the development of a non-tilling seed 
sower with solid fertilizer sprayer, alongside field monitoring capabilities. This research contributes 
to the advancement of precision agriculture and the promotion of sustainable food production systems, 
ultimately addressing the pressing challenges of global food security and ecological preservation.

Fabrication of Equipment and 
IoT-Assisted Monitoring for 
Enhanced Zero-Till Farming

P. V. Rajesh
 https://orcid.org/0000-0002-4858-9032

Saranathan College of Engineering, India

J. Ashvin
Saranathan College of Engineering, India

M. Harish
Saranathan College of Engineering, India

G. Kishore
Saranathan College of Engineering, India

S. Nidheesh
Saranathan College of Engineering, India



210

Fabrication of Equipment and IoT-Assisted Monitoring
﻿

1. INTRODUCTION

The search for efficient and sustainable farming methods has become critical in the ever-changing 
agricultural landscape in order to meet the rising demand for food around the world. Zero-till farming 
has become a highly promising approach that minimizes the environmental impact of traditional tillage 
practices while simultaneously conserving soil moisture and reducing erosion. Using contemporary 
technologies more especially, the Internet of Things (IoT) offers a novel approach to the optimization 
and advancement of zero-till farming. The goal of this project is to close the gap between conventional 
farming methods and state-of-the-art technology by developing equipment specifically for zero-till farm-
ing and putting in place an Internet of Things-assisted monitoring system. By using a multidisciplinary 
approach, the project aims to make a substantial contribution to the agricultural domain by improving the 
accuracy and efficiency of zero-till farming. Over time, it has become clear that traditional agricultural 
practices, which involve a lot of plowing, are not environmentally sustainable (Oukaira, A., et al., 2021). 
Zero-till farming, which requires very little soil disturbance, has become popular because it can preserve 
soil structure, use less water, and lessen greenhouse gas emissions. But in order to fully realize the ben-
efits of zero-till farming, specific machinery that can respond to a variety of agricultural environments 
is required. In order to create equipment specifically for zero-till farming, tools like planters, cultivators, 
and seed drills must be designed and developed to function with the least amount of disturbance to the 
soil. These sophisticated instruments are essential to contemporary agriculture since they maximize the 
sowing process while also conserving resources. Simultaneously, the assimilation of IoT technologies 
into agricultural processes has accelerated, providing the capacity for data-driven decision-making and 
real-time monitoring. In order to apply IoT to zero-till farming, sensors and networked devices must be 
placed throughout the farmland. These gadgets gather and send information to a centralized system on 
temperature, crop health, soil moisture content, and other important factors. The goal of this project is to 
build a synergy between manufacturing processes and IoT technologies to improve the overall effective-
ness of zero-till farming. Farmers that use real-time monitoring are better equipped to plan ahead, use 
resources more efficiently, and react quickly to changing environmental circumstances. With the use of 
predictive analytics and the extensive information created by IoT, farmers can anticipate problems ahead 
of time and optimize harvests (Balaji, G. N., et al., 2018). This research has two main goals: first, to 
design, build, and optimize zero-till farming equipment that is compatible with a variety of crop types 
and agricultural landscapes; second, to deploy an Internet of Things (IoT)-assisted monitoring system 
that offers real-time data on crucial agricultural parameters, enabling precision farming techniques. These 
aims, which maximize total output, minimize environmental effect, and save resources, are in line with 
the larger mission of fostering sustainable agriculture. The study’s importance stems from its potential 
to transform traditional farming methods through the integration of traditional knowledge with modern 
technology innovations. The production of specialized machinery meets the practical requirements of 
zero-till farmers by providing them with instruments engineered for maximum efficiency. Concurrently, 
the incorporation of IoT technology guarantees that these instruments function in accordance with the 
dynamic and developing character of agriculture. Furthermore, by offering a comprehensive method for 
precision farming, the work benefits the scholarly and research community. The research’s multidisciplinary 
approach, which incorporates elements of mechanical engineering, electronics, and agronomy, encour-
ages cooperation between several academic disciplines (Rajak, P., et al., 2023). The study methodology 
includes a methodical approach to the development of devices as well as the application of Internet of 
Things technology. Specialized implements are conceptualized and designed during the fabrication pro-
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