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ABSTRACT 

This study presents the design and implementation of a novel depth-control planting unit equipped with a single-side 

gauge wheel for enhancing precision in no-till maize planting. The innovative system addresses the challenges 

associated with traditional planting methods by providing improved depth control while minimizing soil disturbance. 

By integrating advanced engineering principles with agricultural practices, the single-side gauge wheel depth-control 

system offers a sustainable solution for optimizing maize production efficiency in no-till farming environments. 

 

KEYWORDS 

No-till agriculture, Precision planting, Maize cultivation, Depth-control system, Single-side gauge wheel, Agricultural 

engineering. 

 

INTRODUCTION

In modern agriculture, the adoption of no-till practices 

has gained significant traction due to its ecological and 

agronomic benefits. Among various crops, maize 

cultivation stands as a cornerstone of many 

agricultural economies worldwide. However, achieving 

precise planting depth while minimizing soil 

disturbance remains a challenge, particularly in no-till 

systems where residue management and soil 

conservation are paramount. In response to this 

challenge, the development of innovative planting 

technologies is imperative to enhance precision and 

efficiency in maize production. 

  Research Article 

 

REVOLUTIONIZING NO-TILL MAIZE PRECISION PLANTING: THE SINGLE-

SIDE GAUGE WHEEL DEPTH-CONTROL SYSTEM 
 

Submission Date: March 22, 2024, Accepted Date:  March 27, 2024,  

Published Date: April 01, 2024 

Crossref doi: https://doi.org/10.37547/ajahi/Volume04Issue04-01 

 

 

Kestrilia Suryanto 
Department of Informatics Engineering, Universitas Ma Chung, Malang, Indonesia 

Journal Website: 

https://theusajournals.

com/index.php/ajahi 

Copyright: Original 

content from this work 

may be used under the 

terms of the creative 

commons attributes 

4.0 licence. 

 

https://theusajournals.com
https://doi.org/10.37547/ajahi/Volume04Issue04-01
https://doi.org/10.37547/ajahi/Volume04Issue04-01


Volume 04 Issue 04-2024 2 

                 

 
 

   
  
 

American Journal Of Agriculture And Horticulture Innovations  
(ISSN – 2771-2559) 
VOLUME 04 ISSUE 04    Pages: 1-5 

SJIF IMPACT FACTOR (2022: 5. 705) (2023: 7. 471) (2024: 8.02) 
OCLC – 1290679216   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Publisher: Oscar Publishing Services 

Servi 

This paper introduces a pioneering advancement in 

precision planting technology: the Single-Side Gauge 

Wheel Depth-Control System for No-Till Maize 

Planting. This system represents a paradigm shift in the 

approach to depth control in no-till environments, 

offering a solution that reconciles the need for precise 

seed placement with the principles of conservation 

agriculture. 

Traditional planting systems often rely on symmetrical 

gauge wheels on both sides of the row unit, which can 

lead to uneven seed placement and inconsistent 

planting depth, particularly in no-till conditions with 

uneven soil surfaces and residue cover. The Single-Side 

Gauge Wheel Depth-Control System addresses this 

limitation by incorporating a single gauge wheel on 

one side of the row unit, allowing for improved control 

over planting depth while minimizing soil disturbance 

on the opposite side. 

Through a combination of engineering innovation and 

agricultural expertise, this system aims to optimize 

planting accuracy, promote uniform emergence, and 

enhance crop establishment in no-till maize production 

systems. By minimizing soil compaction and preserving 

soil structure, it also contributes to improved soil 

health and long-term sustainability of agricultural 

ecosystems. 

In this paper, we provide a comprehensive overview of 

the design, functionality, and potential benefits of the 

Single-Side Gauge Wheel Depth-Control System. We 

discuss its implications for enhancing precision and 

efficiency in no-till maize planting, as well as its broader 

implications for sustainable agriculture. Additionally, 

we present insights into the practical implementation 

and future directions for further refinement and 

adoption of this innovative technology in maize 

production systems worldwide. 

METHOD 

The development process of the Single-Side Gauge 

Wheel Depth-Control System involved a series of 

iterative steps aimed at addressing the specific 

challenges encountered in precision planting for no-till 

maize cultivation. Beginning with an extensive review 

of existing technologies and methodologies, the 

process transitioned into the conceptualization phase, 

where innovative solutions were envisioned to 

overcome limitations inherent in traditional planting 

systems. Drawing upon principles of engineering and 

agricultural science, detailed design specifications 

were formulated, incorporating considerations for 

compatibility, durability, and effectiveness in no-till 

environments. Collaboration with manufacturers and 

suppliers facilitated the fabrication and assembly of 

prototype units, which underwent rigorous testing in 

laboratory settings. Utilizing simulated soil conditions 

and advanced measurement techniques, the 

performance of the prototype system was 

meticulously evaluated, with emphasis on planting 

depth accuracy, seed spacing uniformity, and overall 

operational efficiency. Subsequent field trials provided 

crucial validation of the system's effectiveness under 

real-world conditions, allowing for further refinement 

and optimization based on feedback from farmers and 

agricultural experts. Throughout the process, a 

multidisciplinary approach was employed, leveraging 

expertise from diverse fields to ensure the 

development of a robust and practical solution for 

revolutionizing precision planting in no-till maize 

production systems. 

The design process began with a thorough review of 

existing depth-control systems and planting 

technologies used in maize production. Based on this 

review, conceptual designs were generated to address 

the specific challenges associated with no-till planting, 
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such as uneven soil surfaces and residue interference. 

Considerations were made to ensure compatibility 

with existing planter equipment and ease of 

integration into agricultural operations. 

 

Once the conceptual design was established, detailed 

engineering drawings were created to guide the 

fabrication of the prototype system. High-quality 

materials were selected to ensure durability and 

longevity in field conditions, while also considering 

cost-effectiveness for widespread adoption. 

Collaboration with manufacturers and suppliers 

facilitated the procurement of components and 

assembly of the prototype unit according to 

specifications. 

Prior to field trials, the prototype system underwent 

rigorous laboratory testing to assess its performance 

under controlled conditions. Test benches equipped 

with simulated soil surfaces and residue cover were 

utilized to evaluate planting depth accuracy, seed 

spacing uniformity, and overall system functionality. 

Data collection tools, such as digital sensors and 

imaging technology, were employed to quantify 

performance metrics and identify areas for 

improvement. 

Following successful laboratory testing, field trials 

were conducted in collaboration with local farmers and 

agricultural extension services. Test plots were 

established in representative no-till maize production 

environments, encompassing a range of soil types, 

topographies, and management practices. The 

prototype system was mounted on commercial 

planters and operated under normal field conditions to 

evaluate its performance in real-world settings. Data 

on planting depth, emergence rates, crop vigor, and 

yield were collected and analyzed to assess the 

system's effectiveness in improving precision and 

productivity. 

The data collected from laboratory testing and field 

trials were subjected to statistical analysis to 
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determine the significance of differences between 

treatments and quantify the impact of the Single-Side 

Gauge Wheel Depth-Control System on planting 

performance. Descriptive statistics, regression 

analysis, and spatial mapping techniques were 

employed to identify patterns, trends, and potential 

correlations between variables. The results were 

interpreted to draw conclusions regarding the efficacy 

of the system and provide insights for further 

refinement and optimization. 

Through this comprehensive methodology, the 

development and evaluation of the Single-Side Gauge 

Wheel Depth-Control System were conducted with the 

aim of revolutionizing precision planting practices in 

no-till maize production systems. The systematic 

approach ensured robustness and reliability in 

assessing the system's performance and potential for 

enhancing agricultural sustainability and productivity. 

RESULTS 

The Single-Side Gauge Wheel Depth-Control System 

demonstrated promising results throughout the 

testing phases, showcasing significant improvements 

in precision planting for no-till maize cultivation. 

Laboratory tests revealed a marked enhancement in 

planting depth accuracy, with deviations minimized 

even under challenging soil conditions and residue 

cover. Seed spacing uniformity was notably improved, 

contributing to more uniform emergence and 

ultimately enhancing crop establishment. 

Field trials further corroborated the efficacy of the 

system, with increased crop vigor observed in plots 

where the Single-Side Gauge Wheel Depth-Control 

System was employed. Plant stand counts indicated 

improved seedling emergence rates and overall plant 

health, translating into potential yield gains. 

Additionally, feedback from farmers and agricultural 

extension services highlighted the practicality and ease 

of integration of the system into existing planting 

equipment, underscoring its potential for widespread 

adoption in commercial maize production operations. 

DISCUSSION 

The successful development and validation of the 

Single-Side Gauge Wheel Depth-Control System 

represent a significant advancement in precision 

planting technology for no-till maize cultivation. By 

addressing the inherent challenges of traditional 

planting systems, such as uneven seed placement and 

inadequate depth control, the system offers a viable 

solution for optimizing planting accuracy and 

efficiency in no-till environments. The integration of a 

single-side gauge wheel minimizes soil disturbance 

while ensuring precise seed placement, thereby 

promoting optimal crop establishment and maximizing 

yield potential. 

Furthermore, the system's compatibility with existing 

planter equipment enhances its practicality and 

accessibility for farmers, facilitating seamless 

integration into agricultural operations. Its potential to 

improve soil health and long-term sustainability by 

reducing soil compaction and preserving soil structure 

further underscores its value as a holistic solution for 

modern maize production systems. 

CONCLUSION 

In conclusion, the Single-Side Gauge Wheel Depth-

Control System represents a transformative innovation 

in precision planting technology, with the potential to 

revolutionize no-till maize cultivation practices. 

Through a systematic approach to design, 

development, and validation, the system has 

demonstrated remarkable improvements in planting 

accuracy, seed spacing uniformity, and crop 
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establishment efficiency. Its practicality, effectiveness, 

and compatibility with existing equipment position it 

as a valuable tool for enhancing productivity and 

sustainability in commercial maize production 

operations. Moving forward, continued research and 

refinement of the system will be crucial to unlock its 

full potential and facilitate its widespread adoption, 

ultimately contributing to the advancement of 

precision agriculture and the resilience of agricultural 

systems in the face of evolving environmental and 

economic challenges. 
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