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Introduction

Market for non-GMO soybean
Difficulties to produce non-GMO soybean
– Crop isolation
– Controls to avoid contamination
– Low non-GMO seeds availability
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The aim of this work

This work proposes Non-GMO Soybeans 
Tracking System using Blockchain to   

trace samples tests and information 
from planting, passing through controls on 
cultivation, harvesting, and transportation 
to market delivery. 
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Blockchain

Blockchain is a 
system in which a 

record of 
transactions, 

especially those 
made in a 

cryptocurrency, is 
maintained across 
computers that are 
linked in a peer-to-

peer network.
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Blockchain
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Smart Contract

Smart contracts are digital contracts stored on a blockchain 
that are automatically executed when predetermined terms 
and conditions are met.

Smart contracts can help reduce document forgery and 
increase accessibility.
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Smart Contract

Smart contracts are suitable for use in area such as:
– Supply chain
– Ecommerce
– Tracking systems
– Internet of Things
– Data science and machine learning
– Legal contracts
– and many others
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Non-GMO Soybean Tracking System

– The system uses blockchain because it is 
secure against tampering, generating 
reliability for auditors and consumers.

– Tracking system data flow
– Work Breakdown Structure – WBS
– Smart Contract
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Tracking System Data Flow
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Soybean Tracking System
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Network Diagram
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WBS of the Non-GMO Soybean 
Tracking System
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Data Definition

Data Definition is the first procedure, in 
which the variables to be written to the smart 
contract were defined.
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Seed Control

This step seeks to identify the presence of 
transgenic soybean variety to avoid 
contamination of production fields, to ensure 
non-GMO soybean production.
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Field Inspection

This procedure is to ensure that no varieties of 
transgenic soybeans are being cultivated by producers 
to avoid contamination with varieties of other origin. 
The stages of this procedure are: 

– sampling during the growing season; 

– visits with cooperative technician and auditor; 

– leaf test with SDI Trait
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Receiving Control

The aim of this procedure is to ensure that   
vehicles containing transgenic soybeans are 
unloaded at the receiving units, thus 
avoiding contamination.

In this procedure PCR (Polymerase Chain 
Reaction) test is performed to sampling of all 
vehicles; the evidence will be stored for 90 
days.
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Shipping Supervision

The purpose of this procedure is to ensure that no 
contamination can occur in the vehicles during 
the shipment and product delivery. This stage 
includes a visual inspection of all vehicles, 
inspection records, and monthly record audits.
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Smart Contract Development
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Smart Contract (Data Definition)
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Smart Contract (Seed Control)
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Results 
Software Simulation
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Results 

Smart Control Simulation – Seed 
Control
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Data Stored in Blockchain
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Data Stored in Blockchain
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Smart Control Simulation

Field Inspection



27

Smart Control Simulation

Receiving Control
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Smart Control Simulation

Shipping Supersion
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Smart Control Simulation
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Conclusion

Blockchain is a reality and suitable for 
applications in which the available information 
needs to provide security to partners and 
consumers.

The traceability system prototype was developed 
only on the smart contract, still missing the 
interfaces, but it is possible to notice its 
effectiveness.
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Thank you
E-mail: inacio.yano@embrapa.br
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