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Abstract— One big thing that keeps farming vital is that 

it feeds people and supports economies. Still, old-school 

methods hit snags now and then - weather shifts mess things 

up, water or fertilizer gets wasted, choices come too late, 

and who touched what stays unclear. Tech moves fast, 

though. Smarter tools pop up. These mix clever algorithms, 

online dashboards, remote data storage, and trust layers 

baked into records.We looked around at studies already out 

there. Focus landed here: exact planting tactics, AI guessing 

which crops fit best, websites guiding growers, and digital 

trails tracking food from soil to shelf. 

Looking into how tech boosts output on farms while 

cutting waste and showing every step food takes be-fore it 

reaches people.Even with gains made, problems stick 

around - expensive setup, systems failing to work together, 

doubts about keeping data safe, plus many growers still 

unfamiliar with new tools. What comes through is a call for 

one clear system built for real users: able to grow when 

needed, guided by practical choices, with protected 

handling of information woven throughout. 

Index Terms- Smart farming, Precision agriculture, 

Machine learning, Crop recommendation system, Web-

based agriculture, Blockchain, Supply chain manage-ment, 

Food traceability. 

 

I. INTRODUCTION 

Growing crops feeds people and also shapes 

economies, especially where many rely on farms to 

survive. Yet old-school farming struggles under 

sudden weather swings, poor plant choices, wasted 

materials, and missing advice from specialists, 

alongside unclear paths from field to market. Mis-

takes pile up: smaller harvests occur, money slips 

away from growers, and doubts grow about what 

ends up on plates. 

Technological progress nudges fieldwork into 

smart systems using numbers, patterns, and signals 

not just hunches or habit. Online farming systems, 

together with smart algorithms, now assist 

growers in choosing what to plant. Starting from 

past records and live updates on soil quality, 

climate shifts, and harvest trends, these programs 

sug-gest which crops may work best while 

estimating output amounts. Because of data-

guided insights, those working in fields face fewer 

surprises and often see better results. 

Beyond growing concerns, today’s food 

cultiva-tion also deals with keeping produce safe 

alonh with clear tracking through distribution 

channels. People want clearer details about where 

their food comes from and how good it is. Because 

of this need, some see blockchain as useful-its 

records are hard to alter, open to view, and secure. 

Trust grows when growers, sellers, and buyers 

share data through distributed logs. 

Research exists on picking crops using algo-

rithms, online farming advisory tools, and 

tracking produce via blockchain yet combining 

them is rare. So, here is a look at past work 

involving internet-connected farm technology, 

smart sug-gestions for planting, blockchains 

managing crop journeys; identifying what is 

missing might spark better digital solutions. 

 

II. LITERATURE SURVEY 

A. Conceptual Foundations and Technological 

Evolution of Smart Farming and Digital Agriculture 

Out in the fields, technology steps in where old 

methods once stood alone. Wolfert and his team 

introduced smart farming, pointing to digital tools 

that handle information like a co-pilot. Instead of 

relying only on gut feelings, farmers now tap into 

systems guiding when to plant or harvest. These 

setups watch crops closely, feeding insights back
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in real time. Knowledge grows alongside crops, 

shaped more by data than tradition. 

One shift changes many things — how food 

moves, who receives alerts, and when actions 

happen. Coordination tightens across links in the 

chain, from soil to shelf. People once worked in 

silos; now signals travel faster between them. 

Decisions arise from patterns machines detect, not 

only from years of habit. Farming learns new 

rhythms, driven by what sensors detect and soft-ware 

suggests. 

Farmers, along with those who distribute crops 

and policy makers, gain clearer insights when using 

shared digital systems for farming details. Clearer 

visibility into growing conditions often leads to 

better organization of information flow across fields 

and offices. Still, merging various sources of farm-

related data proves difficult due to mismatched 

structures. Without common stan-dards for how data 

should be formatted, confusion increases as volumes 

grow. Complex setups slow progress even on 

advanced online tools meant to help. Smarter designs 

and smoother connections between platforms may 

ease these roadblocks over time. 

B. Internet-Enabled Collaborative Platforms for Inte-grated 

Agricultural Supply Chain Management 

A fresh take on farming technology emerged when 

Wolfert and his team introduced an online system 

built for smarter food production networks. Instead 

of isolated efforts, this setup links grow-ers, packers, 

and sellers through shared digital pathways. A 

smooth flow of data sits at its core, making 

cooperation easier across distant parts of the process. 

Designed with growth in mind, it works across 

different tools and systems without hiccups. Live 

updates travel quickly among users, helping 

decisions unfold together from field all the way to 

plate. Bringing together online tools helps manage 

farm information more effectively while linking the 

people involved more smoothly [1]. 

The result is clearer tracking and greater trans-

parency in how farming work is done. Even so, the 

research points out several drawbacks. Setting up 

large digital systems can be messy, especially 

without shared standards to follow. On top of that, 

keeping them running and getting users on board still 

causes challenges 

C. Web-Based Agricultural Decision Support and 

Farmer Advisory Systems for Knowledge Dissemination 

One tool built by Shamrat and his team runs on 

the web and is meant for farmers who need 

agricultural knowledge and help from specialists 

[2]. Starting with details about crops, it also helps 

in identifying plant diseases while allowing users 

to chat with experts online. Because everything 

exists in one digital space, decisions become more 

precise when people cultivate crops - evidence 

shows that awareness increases as well [2]. 

Distance matters less now, since reaching ex-

perts happens through screens instead of travel. 

Traditional ways of getting advice fade slightly, 

replaced by something faster and always open. 

Still, problems arise regarding data security and 

handling growth. Without reliable internet access, 

operations stall - and privacy concerns add to the 

issue. These hurdles slow widespread adoption, 

pointing toward systems designed to scale 

securely [2]. 

D. Adoption of Machine Learning Techniques for Intel-

ligent Decision Support in Modern Agriculture 

Farming today relies more on data, thanks to 

machine learning. Instead of only using past ex-

perience, farmers now use organized information 

about crops and land. Patterns pop up when these 

details - such as rainfall levels or soil type - are 

studied together through smart software. This 

helps develop tools that guide decisions about 

planting or managing supplies. Some computer 

methods have already shown skill in evaluating 

factors like moisture, temperature, or nutrient 

levels to sharpen those decisions [3]. 

With enough records and computing power, 

forecasts become more stable and actions more 

precise Still, how well it all works depends 

heavily on the data used to train the system in the 

first place. Farms grow different crops depending 

on soil types and weather patterns; one place 

might use tractors, while another relies on hand 

tools. 

When machines learn from only one region, 

they struggle in others because local practices 

matter just as much as rainfall totals. Learning 

systems must adapt smoothly between regions, 

adjusting without constant retraining so that 

farming tech-nology remains useful where it is 

needed most.
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E. . Machine Learning–Based Crop Recommendation Sys-

tems Using Soil and Climatic Parameters 

Picking the right crop shapes how much farmers 

grow and earn. Instead of depending only on gut 

feeling or weather guesses, some now turn to digital 

tools. These tools analyze hidden patterns between 

soil quality and climate conditions. One model built 

by Gosai and his team uses past field records to guide 

decisions. It checks values such as nitrogen levels, 

air moisture, rainfall totals, soil acidity, and mineral 

content - including phosphorus and potassium [4] . 

Temperature variations also feed into its logic. The 

method sorts through exam-ples using rule-learning 

techniques from computer science. 

The output is a tailored list of crops that might 

thrive next season. There is no magic involved 

- just layered data processing tied to real field results. 

Supports these claims with test runs from actual 

farms. One experiment evaluated how well different 

prediction tools perform when farming conditions 

change. Not only Decision Tree, but also Random 

Forest and other methods like Sup-port Vector 

Machine were tested [4]. What stood out was that 

combining multiple models produced better results 

than using just one. Instead of relying on a single 

approach, ensemble methods reduced errors caused 

by patterns that were too specific to the training data. 

When fields differ in soil or climate, having 

diverse model inputs becomes more important. 

Blending predictions works especially well, with 

Random Forest leading the results. Because real 

farm data often varies in unpredictable ways, rigid 

formulas tend to fall short. Models that adapt without 

memorizing every detail perform better over time. 

Farmers gain clearer guidance on which crops are 

likely to grow best in specific locations. Although 

simpler models have their place, com-plex 

interactions require flexible solutions. Each 

algorithm faced the same tests, yet responded 

differently across environments. Where linear logic 

fails, layered decision paths show promise. Learn-

ing from many trees instead of a single branch makes 

outcomes more stable. 

Initially, these algorithms learn from labeled 

farming data to classify crops based on suitability in 

different conditions. Multiple models are ap- 

plied so that performance and reliability can be 

compared and evaluated. 

 

 
Fig. 1. Machine learning-based framework for crop prediction and 

yield estimation using soil, weather, and agricultural parameters. 

 

The study evaluates multiple machine learning 

algorithms including Decision Tree, Random For-

est, Support Vector Machine, and Na¨ıve Bayes. 

These algorithms are trained using labeled agri-

cultural datasets to classify suitable crops under 

varying conditions. The use of multiple models 

allows comparative analysis of algorithm perfor-

mance and robustness. 

F. . Crop Yield Prediction and Agricultural Risk 

Reduction Using Data-Driven Machine Learning Models 

Estimating how much crops will grow helps 

farmers plan better and prepare for income 

changes. Traditional methods rely on memory and 

close observation of fields, often missing shifts in 

weather or soil quality. Because of this, using data 

and pattern analysis has become more popular in 

recent years. 

Instead of simply guessing, some researchers 

use computers to analyze historical farm records 

and climate data [5]. What stands out is how 

forecasting tools help growers anticipate harvest 

sizes in advance, opening the door to smarter 

budgeting and logistics. 

Rather than relying on guesswork, they depend 

on pattern recognition trained on past field data. 

One approach focuses on numerical predictions, 

while another classifies results into categories, 

both based on earlier records [6]. 

Considering multiple factors at once makes 

these systems more accurate than manual esti-

mates. Because they learn from data, their fore-

casts often match real outcomes when carefully 

tested. When harvest estimates are clearer ahead

https://ijsrem.com/


           

            International Journal of Scientific Research in Engineering and Management (IJSREM) 
                 Volume: 10 Issue: 03 | March - 2026                           SJIF Rating: 8.659                                     ISSN: 2582-3930                                                                                                   

  

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM57549                                             |        Page 4 
 

of time, planting schedules and marketing plans can 

be adjusted effectively. This kind of foresight 

reduces uncertainty in crop production [4]. 
 

 

Fig. 2. Comparison of machine learning algorithms for crop 

recommendation accuracy(gosai et al. [4] 

 

Yet one major hurdle remains — limited data and 

strong regional dependence. When models are 

trained in a single region, applying them elsewhere 

becomes difficult because soil composition and 

weather conditions differ [7]. 

This highlights the need for systems that can adapt 

across regions without failing. Regularly updating 

data helps refine forecasts, advancing research in 

how farms manage uncertainty. 

G. Blockchain Technology for Ensuring Data Integrity, 

Transparency, and Trust in Agricultural Systems 

Trust and accurate information often break down 

in today’s farming systems because many different 

people and groups are involved. When data is stored 

in one central location, it can be altered by outsiders 

or lost if that single point fails. One solution is 

blockchain, which distributes control so that no 

single hub holds all the power. 

Lin and his team examined how blockchains 

function in agricultural settings, showing that they 

secure data in a way that prevents it from being al-

tered or concealed [8] . Information remains secure 

and transparent, moving between users without 

requiring a central authority. 

This research also explains how blockchains use 

cryptographic techniques to secure data. Another 

aspect shows how participants reach consensus even 

without centralized control. Farm records remain 

protected because any changes are per-manently 

recorded. As a result, stakeholders feel more 

confident that information cannot be modi-fied 

without their knowledge [8]. 

Tracking farm transactions, sharing 

information, and executing agreements can all 

occur through blockchain systems. Removing 

intermediaries re-duces costs while increasing 

supply chain trans-parency [8]. However, 

challenges arise when im-plementing such 

technology -systems can become overly complex 

or require significant computing power. 

Setting up blockchain systems requires techni-

cal skills and infrastructure that many farms lack 

[8]. Without access to proper tools or knowledge, 

progress slows. Simpler and more affordable 

mod-els designed specifically for agricultural 

environ-ments are still needed. Making these 

systems easier to scale and operate could create 

new opportuni-ties - but only if real-world 

farming needs guide their design. Adapting them 

effectively remains an important step forward. 

 

 
Fig. 3. Hybrid IPFS–Blockchain architecture for secure agricul-

tural data storage, where public and encrypted sensitive data are 

stored in IPFS and their corresponding hash values are recorded on 

the blockchain to ensure data integrity and tamper resistance (ellahi 

et al. 2023.) [6] 

 

 

H. Blockchain-Based Agricultural Supply Chain Man-

agement for Improving Traceability and Accountability 

From farm to table, goods move through grow-

ing, handling, shipping, and delivery. For trust in 

what we eat, every step requires clear records and 

accountability. Traditional methods often fail to 

track items accurately [8]. 

A study by Shruthi’s team presents an in-depth 

analysis of farm-to-market systems using digital 

ledger technology [9]. Tamper resistance stands 

out when tracking every handoff, as they found. 

Once entered, records remain locked, forming a 

trail that does not change. Each step from soil to 

shelf is logged without fear of later alteration. 

What remains recorded reflects exactly what hap-

pened - nothing more.
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Fig. 4.  Blockchain-based agricultural supply chain frame-work 

illustrating stage-wise traceability from production to con-

sumer(rajput et al.) [7] 

 

 

Tamper resistance stands out when tracking ev-

ery handoff, as they found. Once entered, records 

remain locked, forming a trail that does not change. 

Each step from soil to shelf is logged with-out fear 

of later alteration. What remains recorded reflects 

exactly what happened - nothing more [9]. Trust 

shifts away from large intermediaries when the 

system operates on distributed ledgers. 

One major advantage of decentralization is in-

creased trust, since all participants view the same 

verified data [9]. 

Still, managing scalability becomes challenging, 

especially when implementation demands increase. 

Running blockchain across large farm-to-retail net-

works requires substantial technological resources 

and strong coordination [9]. 

This highlights the need for flexible designs that 

can expand alongside real farming operations. 

Without addressing these gaps, widespread adop-

tion will remain a distant goal. 

I. Blockchain-Enabled Food Traceability Systems Inte-

grated with QR Code Technologies 
 

 

 
Fig. 5. Blockchain-enabled agricultural supply chain framework 

illustrating data flow from production to consumption, where digital 

records are stored in the cloud-based blockchain and accessed by 

consumers through QR codes(Dey et al.) [10]. 

Recently, more people want to know where 

their food comes from, mainly because they are 

concerned about safety and authenticity. Tradi-

tional tracking methods usually store information 

in one central location, which can be altered if not 

properly protected. 

A newer approach uses blockchain technology 

instead, making it much harder to change records 

after they are saved. Dey and his team developed 

a system called FoodSQRBlock — it links QR 

codes with blockchain to track food through every 

stage [10]. 

Each step in producing and distributing food is 

secured in a digital record that cannot be modi-

fied. When people scan a code with their phone, 

they can view real details stored across multiple 

computers simultaneously. Trust increases 

because everyone sees the same history of where 

the food originated and how it was handled [10]. 

One key finding shows that blockchain-based 

tracking builds confidence among growers and 

buyers. Since the data cannot be altered once 

recorded, information about food remains authen-

tic [10]. However, challenges arise when attempt-

ing to gain widespread adoption. Encouraging dif-

ferent groups to use the same system depends 

heavily on cooperation and clearly defined regu-

lations [10]. 

What stands out is the importance of simple, 

user-friendly blockchain tracking systems. Over-

coming these challenges can lead to safer food and 

stronger trust in agricultural production. 

J. Integrated Digital Agriculture Frameworks Combining 

Web Platforms, Machine Learning, and Blockchain Tech-

nologies 

Reviewing past studies shows that most digital 

farming tools address one problem at a time. 

Instead of being integrated, tools such as crop 

advisory apps or blockchain tracking systems 

often operate independently [1], [4], [8]. 

Not just individual teams, but entire networks 

benefit when farms share information through 

connected systems — Wolfert and his colleagues 

clearly emphasized this point [1]. Rather than 

relying on scattered solutions, integrating tools 

provides broader control over farming operations. 

What matters is the complete system, not isolated 

components.
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Machine learning embedded within online plat-

forms delivers intelligent recommendations di-rectly 

to users through simple interfaces [4]. Im-proved 

design ensures that farmers actively use and engage 

with these tools. When blockchain is integrated as 

well, information becomes more secure, and trust 

increases in the background. 

 

 
Fig. 6. Integrated digital agriculture framework combining blockchain, 

AI-based prediction, and supply chain optimization for improved 

decision-making(lin et al.) [8] 

 

Records remain secure and transparent through 

blockchain when agricultural transactions occur [8], 

[9]. 

Even so, integrating blockchain into existing 

technologies presents challenges related to com-

patibility and complex system design. Different tools 

must communicate seamlessly — this re-quires 

careful planning and structured architecture [1]. 

These challenges encourage researchers to de-

velop flexible systems centered on farmers’ real 

needs. Future work involves combining smart ad-

visory features, farmer input, and secure data man-

agement into unified platforms. 

III. CONCLUSIONS 

Looking into recent work around digital farming 

shows a clear move toward online tools, smart 

algorithms, and secure record-keeping through 

blockchain. Instead of relying only on past habits, 

growers now use data to guide choices — this change 

comes straight from tech advances in the field. 

Online farm services connect rural producers 

directly with up-to-date advice, cutting down how 

much they need older, slower guidance routes. 

Smart models powered by machine learning help 

detect patterns, making it easier to react quickly 

when conditions shift in fields. 

Research focused on what to plant next or how 

much will grow leans heavily on training systems 

using weather and soil details, delivering useful 

forecasts. Even though some methods show 

promise, they often fail when faced with poor data 

or new regions, making them hard to apply widely 

across different farming areas. Because of trust 

problems in agriculture, experts have looked 

closely at blockchain to improve openness and 

protect information accuracy. Studies into farm-

related blockchains highlight how secure digital 

records can boost visibility, responsibility, and 

confidence among buyers. 

Still, things like limited growth potential, tricky 

setup processes, and high-tech demands slow 

down broad usage. Looking at past work shows 

most current fixes target single parts — like 

picking crops, giving advice, or tracking goods — 

not entire systems together. A closer look shows 

few studies tackle tools merging online access, 

smart prediction models, together with secure 

ledgers built on blockchain. Solutions filling this 

space could grow easily, put farmers at the center, 

lift output, protect resources, while building confi-

dence through every part of farming networks. 
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