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ABSTRACT  

Grama Soil Express is a  comprehensive digital agriculture application designed to 

empower farmers with real-time insights into soil health, crop suitability, and disease 

management. The application integrates soil testing, leaf disease detection, and intelligent 

recommendations through an intuitive mobile interface. By leveraging AI-based voice 

assistance, and cloud-based backend services, the system provides accurate soil parameter 

analysis, crop-specific fertilizer guidance, and alternative crop suggestions. The Soil Test 

module evaluates pH, Electrical Conductivity (EC), Nitrogen, Potassium, and Organic 

Carbon (%), generating actionable recommendations to optimize crop yield. The Leaf 

Scan module uses convolutional neural networks to detect plant diseases from 

captured leaf images, providing treatment suggestions and confidence levels. Results from 

both modules are consolidated in a digital Soil Health Card, which offers features such as 

PDF download and read-aloud voice output for accessibility. Grama Soil Express 

addresses the limitations of traditional soil testing methods and existing agricultural 

applications by combining precision, ease of use, and real-time decision support. 

Through backend integration with Firebase, real-time updates, and modular 

architecture, the app ensures scalability, security, and reliability. Performance and usability 

testing confirm that the application is robust and user-friendly, making it a practical 

tool for farmers seeking sustainable and efficient crop management.The project 

demonstrates the potential of digital agriculture and AI technologies in improving 

soil fertility, reducing crop loss, and supporting informed agricultural practices, paving the 

way for smart, technology-driven farming solutions. 
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1. NTRODUCTION: 

Grama Soil Express is a smart, mobile-based agricultural support application designed 

to assist farmers in making informed decisions related to soil health, crop selection, and 

nutrient management. The application integrates soil testing inputs, AI-based leaf disease 

detection, and voice-assisted guidance to provide easy-to-understand recommendations 

tailored to local farming conditions.The primary objective of Grama Soil Express is to bridge 

the gap between scientific soil analysis and practical farming practices. By leveraging 

mailto:sairam.alluri@gmail.com
mailto:sunil_ketineni@yahoo.co.in
http://doi.org/10.64771/jsetms.2026.v03.i04.pp572-577
https://creativecommons.org/licenses/by-nc-nd/4.0/


Journal of Science Engineering Technology and Management Science                                   ISSN: 3049-0952 

Volume 03, Issue04, April 2026                                                                                                           www.jsetms.com 

573 | Page 

                                     

 

digital technologies such as mobile computing, cloud databases, and artificial intelligence, 

the application delivers real-time insights on soil quality, fertilizer usage, and suitable 

crops. The system is particularly designed for rural farmers by providing a simple user 

interface, regional language support, and voice-based assistance.The application consists of 

multiple modules including Soil Testing, Leaf Scan, Soil Health Card generation, and a 

Voice Assistant. These modules work together to offer a  complete decision-support 

system for sustainable agriculture and improved crop productivity.It refers to the 

application of modern digital technologies such as mobile applications, cloud computing, 

artificial intelligence, data analytics, and IoT to improve agricultural productivity and 

sustainability. With the increasing demand for food and limited natural resources, 

traditional farming methods are no longer sufficient to meet current agricultural 

challenges.In recent years, smartphones and internet connectivity have become 

increasingly accessible in rural areas. This advancement has created opportunities to 

provide farmers with real-time information on soil conditions, weather patterns, crop 

health, and market trends. Digital platforms enable the collection, processing, and 

dissemination of agricultural data in a more efficient and scalable manner.Government 

initiatives and private organizations are actively promoting digital solutions in agriculture 

to improve farmer awareness, reduce dependency on manual soil testing, and promote 

precision farming. Applications like Grama Soil Express align with these initiatives by 

offering technology-driven solutions that empower farmers with actionable insights and 

data-driven recommendations.Soil health is a critical factor that directly influences crop 

yield, quality, and sustainability. Parameters such as pH, electrical conductivity (EC), 

nutrient levels, and organic carbon play a vital role in determining the suitability of soil 

for specific crops. However, many farmers rely on traditional knowledge or guesswork, 

which often leads to improper fertilizer usage, soil degradation, and reduced 

productivity.Crop diseases and nutrient deficiencies are another major challenge in 

agriculture. Early detection of leaf diseases and nutrient imbalance can significantly 

reduce crop loss and improve farm profitability. Manual inspection methods are time-

consuming, inaccurate, and require expert knowledge, which may not be easily 

accessible to farmers in remote areas. 

2. LITARATURE REVIEW 

The Grama Soil Express Mobile Application is a smart agriculture-based mobile platform 

designed to help farmers analyze soil conditions, monitor nutrient levels, and receive crop and 

fertilizer recommendations through mobile technology. Recent research in precision 

agriculture strongly supports the use of smartphone applications, IoT, and AI-based soil 

analysis systems. 

Soil testing plays a vital role in improving agricultural productivity by identifying important 

parameters such as pH value, moisture, nitrogen (N), phosphorus (P), potassium (K), and 

organic content. Traditional soil testing methods require laboratory analysis, which is time-

consuming and expensive. Mobile applications have emerged as a faster and cost-effective 

solution. 

A recent study on smartphone-based soil analysis highlighted how mobile devices can be used 

for rapid soil quality testing directly in the field. The researchers explained that smartphone 

sensors and image-based analytical methods help in identifying soil nutrients and pH levels 

with good accuracy, reducing dependency on laboratory testing. 

Another important work is the “SoilNutro” mobile application, which provides crop-wise 

fertilizer recommendations based on soil nutrient values. This system helps farmers choose 

suitable fertilizers according to the crop and soil condition, improving yield and reducing 
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fertilizer wastage. The study demonstrated that mobile apps can bridge the gap between soil 

testing and farmer decision-making. 

Research on soil testing sensors in agriculture has shown that IoT sensors integrated with 

mobile applications can monitor moisture, temperature, and nutrient status in real time. These 

systems allow farmers to access live soil data through their smartphones and take timely 

actions for irrigation and fertilization. 

Recent advancements in Agriculture 4.0 and IoT integration focus on smart farming 

applications where cloud-based mobile apps collect data from field sensors and provide 

instant analysis. Such systems improve decision-making, reduce human effort, and support 

sustainable agriculture practices. 

AI-based mobile soil analysis systems have also gained attention in recent years. Researchers 

developed intelligent mobile systems capable of analyzing soil samples using machine 

learning and image processing techniques. These applications classify soil quality and suggest 

the most suitable crops for cultivation. 

From the literature, it is evident that mobile applications for soil analysis improve 

accessibility, affordability, and accuracy in agricultural management. The proposed Grama 

Soil Express Mobile Application can be developed by integrating soil parameter monitoring, 

crop recommendation, fertilizer suggestions, and farmer-friendly mobile interfaces to support 

smart farming in rural areas. 

3. EXISITING METHOD: 

With the advancement of smartphone technology and internet connectivity, several mobile 

applications have been developed to support agricultural activities. Existing agricultural 

mobile applications typically provide services such as weather forecasting, crop advisory, 

market price updates, pest alerts, and government scheme information. Some applications 

also offer basic soil information and fertilizer recommendations based on general guidelines. 

Although these applications have contributed to improving farmer awareness, many of them 

suffer from certain drawbacks. Most existing apps provide generalized recommendations that 

are not tailored to specific soil conditions or crop requirements. Limited integration of soil 

testing data reduces the accuracy of recommendations. In many cases, applications focus on a 

single feature rather than offering an integrated solution that combines soil health analysis, 

crop monitoring, and disease detection. Another major limitation is usability. Many 

agricultural applications have complex user interfaces, limited language support, and lack 

voice-based interaction, making them difficult for rural farmers to use effectively. 

Dependence on continuous internet connectivity also restricts usability in remote areas. 

These shortcomings indicate a clear research gap for an application that integrates soil 

analysis, crop recommendations, disease detection, and voice assistance into a single, user-

friendly platform, such as Grama Soil Express. 

3.1 DIS-ADVANTAGES: 

1. Dependence on continuous internet connectivity also restricts usability in remote 

areas. 

2. These shortcomings indicate a clear research gap for an application that integrates 

soil analysis, crop recommendations, disease detection, and voice assistance into a single, 

user-friendly platform, such as Grama Soil Express. 

4.PROPOSED METHOD 

The proposed solution is the development of a comprehensive mobile application named 

Grama Soil Express, which provides an integrated platform for soil health assessment, crop 

monitoring, and decision support for farmers. The application enables users to input soil test 

parameters such as pH, electrical conductivity (EC), nutrient levels, and organic carbon, and 
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then generates meaningful interpretations along with fertilizer and crop 

recommendations.The system also incorporates an AI-based Leaf Scan module that allows 

farmers to capture images of crop leaves using a smartphone camera. The captured images 

are analysed to detect possible diseases or nutrient deficiencies, and appropriate treatment 

suggestions are provided. To further enhance accessibility, a  voice assistant feature is 

integrated, enabling users to receive guidance and results through audio output in simple 

language.Additionally, the application generates a  Soil Health Card, which 

summarizes soil parameters, soil quality indicators, and recommended crops. This card can 

be downloaded as a  PDF or read aloud using the voice assistant. By combining mobile 

technology, cloud services, and intelligent data processing, Grama Soil Express offers a 

practical, affordable, and scalable solution for modern agriculture. 

4.1 ADVANTAGES: 

1. The application generates a  Soil Health Card, which summarizes soil 

parameters, soil quality indicators, and recommended crops. 

2. This card can be downloaded as a  PDF or read aloud using the voice assistant. 

3. By combining mobile technology, cloud services, and intelligent data processing, 

Grama Soil Express offers a practical, affordable, and scalable solution for modern 

agriculture. 

5.SYSTEM ARCHITECTURE 

 
FIG 2.0:SYSTEM ARCHITECTURE 

6. RELATED WORK: 

 

Several research works and existing mobile applications have contributed to the development 

of smart soil monitoring and crop advisory systems. The Soil Health Card (SHC) application 

developed by the Government of India provides farmer registration, soil sample collection, 

and laboratory-based soil test management. This system mainly focuses on collecting soil 

nutrient data and generating soil health reports for farmers through mobile access. It supports 

regional languages, making it useful for rural communities.Another important work is 

AgriApp – Smart Farming App, which offers crop advisory, soil testing, weather updates, and 

smart farming guidance. The application integrates soil data with crop management practices 

and provides recommendations to farmers for better yield and productivity. This work 

strongly supports the mobile-app module and advisory features in the proposed 

architecture.The SoilNutro Application introduced a soil nutrient-based mobile 

recommendation system that suggests crop-wise fertilizer usage based on soil parameters such 

as nitrogen, phosphorus, and potassium. This work is closely related to the fertilizer 

recommendation block in the proposed cloud server and AI analysis module.Research on 

smartphone-based soil analysis systems demonstrated that mobile devices can be used for 

real-time soil quality estimation. These systems use smartphone cameras, sensors, and AI-
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based image analysis to identify soil properties like pH and nutrient levels directly in the field, 

reducing dependence on laboratory testing.Recent IoT-based smart farming applications focus 

on integrating soil moisture sensors, temperature sensors, and cloud analytics. These systems 

collect real-time field data through sensors and transmit it to a cloud server for processing and 

alert generation. This concept directly matches the Sensors & Devices → IoT Gateway → 

Cloud Server flow in your architecture.Some recent smart farming mobile systems also 

include weather forecasting, crop alerts, and notification services to support timely irrigation 

and fertilizer decisions. These studies validate the notifications & tips and reports & alerts 

modules shown in your architecture diagram. 

7. RESULTS: 

 

 

 

 

 

 

 

 

 

 

 

 

FIG 2.1: Water Analysis Result  

 

 

 

 

 

 

 

 

 

 

 

 

FIG2.2 : Agricultural Blogs 

 
FIG 2.3 : Voice Assistant 
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8. CONCLUSION: 

The development of Grama Soil Express demonstrates the effective integration of digital 

agriculture, AI, and mobile technology to empower farmers. Through modules such as Soil 

Test, Leaf Scan, Soil Health Card, and Voice Assistant, the application provides actionable 

insights, fertilizer guidance, disease detection, and crop recommendations.The application 

enhances decision-making, reduces dependency on traditional soil testing, and improves 

crop management efficiency. With a  robust UI, reliable backend, and user-centric 

design, Grama Soil Express is positioned as a scalable and sustainable solution for modern 

farming challenges. Future enhancements will further expand its capabilities, ensuring 

continued support for farmers in achieving higher productivity and sustainable soil 

management. 
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