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Development of Pesticide Residue Database System in Rice Production
from the Four Pilot Provinces
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Abstract

Nowadays, the application of pesticides is widely used to prevent plant diseases and pests in
Thailand. However, inappropriate use of pesticides could lead to a high risk of residue contamination in
agricultural products which may affect consumers’ health and environment. This research aims to develop
a database system to store pesticide residue in rice, soil, and water which can easily search and display
through a web application. The Rice Pesticide Residue in Rice Production Database (Rice-PRdb) is developed
on Windows Server 2019 with the MariaDB used as the database management system. The web application
is built using PHP, CSS, HTML, and JavaScript and runs on an Apache HTTP server. In addition, pesticide
residue data in rice, soil, and water samples from the central and western regions, i.e., Suphan Buri,
Kanchanaburi, Chai Nat, and Phra Nakhon Si Ayutthaya provinces are collected in the database. The
developed web application displays the information in maps and charts of detected area forms. The detected
pesticides and concentrations are also reported and compared to the maximum residue limits (MRLs) from
the National Bureau of Agricultural Commodity and Food Standards (ACFS) and Codex. Moreover, a dashboard
is installed to display the link between the use of pesticides during rice cultivation and the residues found in
rice products, soil, and water. The problem of rice pests in each cultivated area was also included. This web
application shows high satisfaction and acceptability from users which can be accessed at http://trsi-app.
ricethailand.go.th/dcrpr/. Therefore, this system can be used as a tool to monitor pesticide residues in risk
areas and a guideline for further recommendations on pesticide application in rice production. The further
study is extended to monitor in other rice production areas.

Keywords: rice, database, pesticide, pesticide residue
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Fig. 1 The system architecture is based on three-tier architecture: application tier, processing tier, and

database tier. The system develops on Windows server 2019, and the database management system

uses MariaDB. The website creates using the Laravel framework including PHP, HTML, CSS, and

JavaScript and runs on an Apache HTTP server
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name: varchar(191)
role: enum
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remember_token varchar100)
created_at timestamp
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dcrpr_records
p id: bigint UNSIGNED
no: int UNSIGNED

no_id: varchar(191)

name: varchar(191)
variety: varchar(191)
kind_id: int UNSIGMNED
province_id: int UNSIGNED
amphoe_id: int UNSIGNED
year. int UNSIGNED
pesticide_id: int UNSIGNED

dcrpr_failed_jobs
P id: bigint UNSIGNED
@ uuid: varchar(191)
connection: text
queue: text
payload: longtes
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failed_at: timestamp

(. v

dcrpr_personal_access_to...
B id: bigint UNSIGNED
< tokenable_type: varcharl
& tokenable_id: bigint UNSIG.

& token: varcharf(
abilities: text
last_used_at timestamp
created_at: timestamp
updated_at: timestamp

tool: varchar(191)

lod: decimal UNSIGNED
loq: decimal UNSIGNED
detected: decimal UNSIGNED
source_id: int UNSIGNED
created_by bigint UNSIGNED
published_at timestamp

<

category_id: int UNSIGNED
created_at timestamp
updated_at: timestamp
deleted_at timestamp

B id:int UNSIGNED
& name: varchar(191)
© group: varchar(191)

created_at timestamp
updated_at: timestamp

mrl_codex decimal UNSIGNED

P id: bigint UNSIGNED
& name: varchar(191)
created_at timestanmp

updated_at: timestamp

dcrpr_kinds
P id: bigint UNSIGNED
© name: varchar(191)

< group: enum
created_at time

amp

updated_at: timestamp

P id:int UNSIGNED
& name: varchar(191)

group: int UNSIGNED
enabled: tinyint( 1)

p id: int UNSIGNED
© name: varchar(191)
& province_id: int UNSIGNED

Fig. 2 The database ER (entity-relation) diagram of database structure in Rice-PRdb
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Fig. 3 The web interface structure of Rice-PRdb
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Table 1 The data dictionary of the records entity

Entity name Records
Key type Filed name Data Type (size) Description Example
Primary key (PK) id char (36) Record ID 00216¢5dXXX
Foreign key (FK) category_id bigint (20) Categories ID 1
type varchar (191) Sample type Rice
code varchar (191) Sample code SP-001
name varchar (191) Sample name Somsak Tong
tumbon varchar (191) Tumbon Nong Kham
tumbon_code int (10) Tumbon_code 721005
amphoe varchar (191) Amphoe Nong Ya Sai
amphoe_code int (10) Amphoe code 7210
province varchar (191) Province Suphan Buri
province_code  int (10) Province code 72240
species varchar (191) rice cultivar KMDL 105
chemical_type varchar (191) Pesticide residue was detected Propiconazole
chemical_group varchar (191) Pesticide residue group Fungicide
analytical_tools  varchar (191) Analytical tool/ technique LC-MS/MS
source varchar (191) MRLs index reference source EU MRLs
mrls double MRLs index 0.01
result tinyin t(1) Pesticide concentration found 0.0232
in sample (mg/kg)
created_at timestamp Date and time the record 2023-03-04
was created 07:25:50
updated at timestamp Date and time the record 2023-04-11
was updated 03:14:41
created_by bigint (20) ID number of administrator/users 1
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Table 2 Results of the satisfaction survey of the web application

Evaluation features Mean value  Standard deviation  Satisfaction level
(X) (SD)

1. Design and format 4.13 0.04 More

2. Content 4.22 0.06 More

3. Utilize 4.32 0.00 More

Average 4.22 0.03 More
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