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Abstract  
 

Innovation supported in the application of information and communication technology (ICT) triggered 
the start of the digital economy and opened many opportunities and organizational efficiencies. 
Likewise, in the management of trees or plants, the need to manage information, data and records in a 
systematic, efficient and effective manner needs to be emphasized. The plant's manual record-keeping 
system is not relevant anymore in this new digital era and requires a more proficient solution. Therefore, 
this study focuses on developing a Herb Garden Management System (HGMS) to improve the 
efficiency of herb garden management at Universiti Utara Malaysia (UUM). Information systems that 

were previously used manually will be converted into digital form to facilitate data storage and avoid 

duplication of information. The respondent is the workers from the Agricultural, Landscape, Forestry 
Units, Department of Development and Maintenance (JPP), UUM. They are the responsible unit that 
maintains and care for UUM’s landscape and environment, including the herb garden. This study was 
conducted through observation and face-to-face interview. By implementing a centralized database 
significantly enhances data accessibility and control. In conclusion, this study emphasizes the 
importance of good plant management in forming a sustainable landscape to conserve natural resources, 
especially in university green areas. 
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INTRODUCTION  
 

Information and communication technology (ICT) is a combination of computer technology and 

communication systems that is growing rapidly and is accelerating the modernization process (Ayim et 

al., 2022). In today's digital era, ICT is very necessary in various fields and among them is the field of 

agriculture and specifically on landscape management. Green landscapes are outdoor spaces designed 

to be environmentally friendly while minimizing the negative impact of the built environment on natural 

systems (Zhou et al., 2019). According to El-Nwsany et al. (2019), the implementation of green 

landscapes involves the utilization of native plants, the adoption of water-saving techniques, and the 

implementation of strategies aimed at minimizing resource consumption and pollution. These practices 

are designed to foster environmentally friendly approaches in landscaping. Green spaces within 

university campuses, such as herb gardens, are considered to be sustainable green landscapes that 

provide numerous benefits. However, effectively managing these spaces presents specific difficulties, 

as Tudorie et al. (2020) highlighted. Thus, a proper channel and management tool needs to be 

implemented. 

 

Problem Statement 

 

The agricultural sector is one of those that still practice conventional methods in every way of working. 

Storing information still takes a long time with books that are thick and heavy, un-managed and difficult 
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to update. Typing reports, searching for information, collecting and analyzing information, calculations 

and various other works are still done manually and conventionally. This time-consuming and 

unsystematic method is no longer practical to be practiced in the present age (Ayaz et al., 2019). Old 

work techniques need to be given a new lease of life. Therefore, improvements by using and developing 

information and communication technology facilities in every work matter so as to be able to provide 

more accurate and effective results in a short time. The need to manage information systematically is 

very necessary since this field involves a lot of data and needs to be updated properly. 

 

UUM Sintok is a green campus university that has many types of trees that are not only attractive but 

also have many benefits. Among the interesting and explorable gardens is the herb garden. However, 

this garden needs to be improved with the help of today's technology. There are many trees that have 

been planted but they are not recorded, properly labeled. Data on the garden in the campus' green 

ecosystem still relies on the manual record-keeping. For example, the herb garden on campus. 

Identifying the type, quantities, and conditions of plants in the garden is difficult. Data changes could 

not be managed quickly and efficiently, making the system inaccurate and irrelevant. A database needs 

to be appropriately maintained and accessed with a sufficient level of relevancy. It is difficult for the 

existed manual record-keeping to accommodate the needs of rapid data changes necessary to maintain 

the herb garden. 

 

It has been observed that traditional manual record-keeping methods need to be improved when it comes 

to effectively managing herb gardens. Implementing a centralized database allows for storing and 

organizing crucial data pertaining to herb species, plant growth, and related information (Kim, 2006). 

This facilitates informed decision-making and enhances efficiency compared to conventional 

methodologies. Subsequently, it seeks to optimize the management procedures involved and 

significantly contribute to the advancement and long-term viability of UUM's green ecosystem.  

 

Therefore, this study aims to develop a database management system for the digital management of 

trees in the campus area. There are many digital tools used to assist in plant record keeping management. 

However, the system that will be developed will be adapted for use by the employees of the 

Development and Maintenance Department (JPP), Universiti Utara Malaysia (UUM) Sintok Campus 

to help manage the trees found in the campus area. The purpose of this digital data record is to make it 

easier for management to update tree information and improve plant care. In addition, it will also be 

able to help in providing information for education and research. Access to plant records, documenting 

the history, condition, and care of plants and plantings, is essential to understanding these environmental 

resources. Plants are the basis of a country's landscape. It has great ecological and scientific value. This 

understanding leads to a wider appreciation for garden landscaping and the long-term preservation of 

each plant. 

 

 

LITERATURE REVIEW 
 

Planning, plant selection, landscape upkeep, and other <green= factors are all on par with <green= 
ecological landscape design. It is a fresh approach to landscape design that uses humaneness as the 

cornerstone for management and operations, a green economy as the skeleton for green technologies, 

and a green environment as a symbol. Creating a healthy, livable environment that maintains a balance 

with nature for human survival, limits resource use, and effectively regenerates and maintains the 

ecological system is the goal of green ecological landscape design. The landscape setting serves as a 

carrier for the organic blending of people and nature, reflecting the coexistence of the two.   

 

One of the factors that must be stressed in campus planning is landscaping. In addition to enhancing 

and illuminating the campus environment, landscaping serves numerous purposes. Landscaping can 

modify campus climatological components (Botequilha & Ahern, 2002), provide psychological borders 

that define an area, aid in <wayfinding=, and most critically, compliment campus architecture (Zhou et 
al., 2019). Landscape and other street furniture should be placed around between buildings to attract 

students, boost the interaction of a conducive atmosphere, and increase flora and wildlife on campus 
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(Kasim et al., 2018). Therefore, the landscape element is a critical factor in creating a conducive and 

comfortable campus environment. This correlates with the objective of a sustainable campus, which 

focuses on the importance of improving quality of life (Dawodu et al., 2022). 

 

Sustainable Green University 

 

It has long been acknowledged that universities are involve in sustainability initiatives, focusing on 

topics such as waste management and campus greening including components of environmental studies 

within a disciplinary framework. The Sustainable Development Goals (SDGs) have recently taken on 

significance for educational institutions, societies, and governments (Pereire & Zaleniene, 2021). Green 

and sustainable universities may reflect linked SDGs, including Peace, Justice, and Strong Institutions 

(SDG16) and Quality Education (SDG4) (Purcell et al, 2019). The structure of administration, 

governance and local politics are significantly less complex at the university's scale than at the city's, 

making it a crucial location to achieve sustainable development. Universities are better able to lessen 

the cumulative impact of local environmental issues than cities because of their smaller size and more 

organized administrative structure (Finlay & Massey 2012). 

 

Database Management System 
 

Database management systems (DBMS) have been widely used in various domains to store and handle 

data efficiently (Chao, 2006). In recent years, DBMS have been applied in agriculture to control 

greenhouse cultivation and enhance farm management (Javaid et al., 2022). The system monitors 

environmental factors such as temperature, humidity, plant growth, and yield. The study found that 

using a DBMS improved the efficiency of the greenhouse. Nevertheless, using a DBMS for herb garden 

management provides several benefits. 

 

In the garden, the plants and herbs need to have their places recorded precisely and in a consistent 

manner. Includes naming and characterizing each plant and providing information on its medical 

applications, its requirements for cultivation, and any other pertinent information. In addition, the 

database system needs to be updated consistently to accurately reflect any alterations or additions made 

to the plant collection in the garden (Javaid et al, 2022). This can be time-consuming and resource-

intensive, particularly for herb gardens with a greater surface area (Kim, 2006). 

 

Database management system will give many benefits to the users. First, it will help to manage large 

amounts of data efficiency. As herb gardens can have many different species and varieties, managing 

data manually can be difficult and time-consuming. Second, it will helps make informed decisions about 

herb cultivation. By storing data on plant growth, watering and fertilization plants on schedules, staffs 

can identify patterns and make adjustments to improve plant growth and yield. Lastly, it will help staffs 

or users track the success of the herb gardens over time by allowing staffs to make changes and 

improvements regarding the plants as necessary. 

 

 

RESEARCH METHODOLOGY 
 

The research methodology follows a sequential approach, encompassing various phases, starting with 

a comprehensive literature review to understand the concept of sustainable green landscaping, 

sustainable campus and herb gardens, and the use of database management systems in agriculture. A 

structured interview protocol was prepared as a guide before interviewing the respondent responsible 

for the herb garden. The interview provided valuable insights into current herb garden management 

practices and specific database requirements. Data collection involved on-site observation in the herb 

garden, identifying various herb plant types. The subsequent qualitative data analysis identified key 

themes and patterns for database development.  

 

The researcher develops a database using Microsoft Access to manage the herb plants. Database 

management systems have become indispensable for managing and storing data across multiple 
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domains. Microsoft Access is a well-known database management system with a user-friendly interface 

for creating and administering databases. Utilizing Microsoft Access, the Herb Garden Management 

System (HGMS) was created to efficiently store and organize data on herb species, plant growth, and 

other relevant information. 

 

 
 

Figure 1 Research flow 
 

The initial phase in constructing a Microsoft Access database is identifying the system's requirements. 

This requires understanding the data that must be stored, its intended use, and the relationships between 

different data types. For the system administration, it is necessary to record plant information, such as 

the plant's name and its benefit. The next step involves devising the structure of the database. This 

involves creating data tables and specifying their relationships. The database will be made using the 

Table Design view in Microsoft Access. The database design needs to be optimized for data entry, and 

retrieval. This will be achieved through the use of appropriate data types, the creation of primary keys, 

and the establishment of table relationships. 

 

After that is a creating forms. At this stage, data entry and retrieval form will be created for the database 

by using the Form Design view. Forms provide a user-friendly interface for entering data into a database 

and retrieving information. The design of the forms should be optimized for usability, with labels and 

fields corresponding to the database's structure. In this implementing queries stage, the researcher will 

be utilizing queries to retrieve specific data from a database. By using the Query Design view, it can be 

used to search the database for particular plants and its benefit. With appropriate search criteria and 

parameters, the design of questions should be optimized for both speed and accuracy. 

 

Generating reports are used to format and systematically exhibit database information. Reports will 

demonstrate data regarding the plants scientific name, family name, benefits and other database-stored 

information, which can be create in the Report Design view. The design of the reports should be 

optimized for readability, with distinct labels and data-display tables. Once the database has been 

designed and implemented, it will be rigorously tested to ensure it meets the system's requirements. 

Using sample data, testing will be conducted to identify errors or problems. Maintenance of the 

database, including regular backups and updates to ensure its continued functionality, will also be 

considered. 

 

In the last stage, the implemented tests' results will be assessed. The assessment is to ensure that the 

best result is achieved. Evaluating and assessing the tests done to understand whether the prototype tests 

work is crucial. The evaluation and assessment tested on a system will result in an improved and credible 

result (Toister, 2019). The researcher will gain data from the tested result and implement it into the final 

system. This will lead to the best conclusion and outcome of the system. Other than that, it could also 

identify future recommendations that could not be achieved in the current system and could be 

implemented in other systems.   
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RESULTS AND DISCUSSION 
 

The respondent of this study is an Assistant Forest Conservator in Landscape Agriculture and Forestry 

Unit (PLP), Department of Development and Maintenance (JPP), Universiti Utara Malaysia (UUM). In 

PLP, they are responsible for meticulously crafting design and specification quotations and overseeing 

their execution. They play a central role in maintaining the excellence of the campus landscape. Their 

dedication further encompasses the meticulous care and preservation of the recreational and tourist spots 

scattered throughout the campus, ensuring an excellent experience for visitors. Furthermore, their 

creative expertise extends to external events, where they skillfully arrange potted trees, seasonal 

flowers, and beautiful floral displays to enhance university occasions and external celebrations. 

 

The respondent disclosed pertinent details about the herb garden at UUM. About 120 distinct herb plant 

varieties, including rare fruit trees, contribute to the ecological and aesthetic value of the garden. The 

respondent highlighted the variety of herb species renowned for their unique qualities, prospective 

health benefits, and culinary and therapeutic applications. The numerous culinary and medicinal uses 

of the herb garden's herbs attract visitors and researchers interested in their applications. In addition, 

some staff members take herb plants for personal use, demonstrating the garden's usefulness. 

 

Based on the findings, preserving and expanding the herb plant collection becomes essential. 

Documenting and organizing information about each herb plant in a centralized database will ensure 

accurate record-keeping and support extensive research and educational activities in sustainable herb 

cultivation. The garden's variety of herbaceous plants demonstrates its potential as a valuable resource 

for researching, conserving, and promoting sustainable green landscapes. 

 

Herb Garden Database System Development 

 
The respondent was enthusiastic about the potential advantages of an advance database system for 

enhancing herb garden management. Critical areas where technology could improve effectiveness and 

efficiency were identified. The proposed digital catalogue database will make information on herb 

plants easier, such as their benefits and applications. It will serve as a comprehensive and well-organized 

repository for diverse herb garden data, allowing for streamlined data administration and ensuring 

consistency and integrity. 

 

As the chosen database management system, Microsoft Access offers advantages, as it is broadly 

accessible to users with varying levels of technical expertise. Its comprehensive data entry, retrieval, 

and analysis features allow efficient querying and reporting. Accessibility is emphasized, allowing 

multiple users, including the respondent and horticultural staff, concurrent access to and modification 

of the database, thereby fostering collaboration and real-time data management. The transition to the 

new system will be facilitated with user-friendly interfaces and intuitive navigation. 
 

 
Figure 2 Herb plants in UUM's Herb Garden 
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Throughout the development process, the researcher will engage actively with the respondent and 

stakeholders to ensure that the system meets the specific requirements of the herb garden. Their input 

will be valued in the design of the database structure, data fields, and functionalities to ensure a seamless 

transition from the traditional method to the new technology-driven approach. 

 

Features of Developed Database  

Implementing a centralized database system presents a paradigm-shifting solution encompasses a 

multitude of improvements for the management of herb gardens. By consolidating herb plant data and 

information into a centralized platform, comprehensive and current repository of herb plant species, 

encompassing their characteristics, has been made accessible to garden staff and administrators.  

 

Table 1 Function of each database features 

 

Features Functions 

Login i. Involves the allocation of login credentials to individual users. 

ii. Enhance the data security and safeguards privacy concerns. 

Forgot password i. Allows users to retrieve their login credentials. 

Home page i. Administrators are seamlessly redirected to the "Home" page 

upon successful authentication.  

ii. Offer a user-friendly experience, featuring delineated 

navigation options that facilitate swift access to various 

database sections 

Manage plants page i. Encompasses an extensive compilation of herbaceous plants in 

the UUM Herb Garden.  

ii. Provides a detailed account of each plant's detail. 

Admin registration 

page 

i. Involves the authorization of designated personnel to create 

new administrators within the system.  

ii. This ensures the implementation of appropriate access control 

measures and enhances overall system security. 

Admin list page i. Comprehensively displays registered administrators and their 

corresponding information.  

ii. This feature facilitates the efficient management of 

administrative privileges and access. 

Data management tools i. Offers a range of data management tools that facilitate adding, 

modifying, and removing information pertaining to herb 

plants.  

ii. These tools serve to optimize the efficiency of routine database 

updates, resulting in streamlined data management processes. 

Options for searching i. Enable users to efficiently and precisely retrieve information 

about the herb plants.  

ii. Users can search by various criteria. 
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Figure 1  The database flow 

 

 
 

Figure 3 Home page 
 

Preference on Traditional Method over Database System 
 

It is essential to consider the potential benefits that a centralized database system, such as Microsoft 

Access, could offer, such as enhanced data organization, streamlined processes, and collaboration. 

Throughout the transitional phase, the researcher will offer guidance and assistance to address any 

issues or inquiries the respondent raises. Providing lucid elucidations regarding the benefits and user-

friendliness of the novel system may soothe his apprehensions. 

 

Ultimately, the decision to transition to new technology will be made collaboratively, considering the 

expertise and concerns of the respondent into account. Open dialogue, effective communication, and a 

gradual implementation strategy will be required to facilitate adopting the new centralized database 

system while preserving the respondent's familiarity with the traditional method. 

 

 

CONCLUSION 

 

In conclusion, this study focused on creating a database management system for efficient herb plant 

management in UUM's herb garden. The research highlighted the garden's diverse herb species and the 

limitations of the current database. By implementing a new database management system using 

Microsoft Access, accessibility and data management for herb plants were significantly improved. 

However, user acceptance was crucial for successful implementation, emphasizing the need to address 
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user concerns and provide thorough training during the transition. The study's findings underscored the 

significance of user acceptance and comfort in integrating the database effectively. 

 

Moving forward, two compelling recommendations emerge for advancing herb garden management. 

Firstly, researchers proposed an enchanting digital catalogue or e-catalogue come from this centralized 

database. This online platform would immerse visitors in the captivating world of herb plants, 

revolutionizing public participation, education, and information sharing beyond physical boundaries. 

Secondly, researchers proposed to explore the perception of user acceptance and resistance to 

understand better motivations behind adopting new technologies. Tailoring implementation approaches 

to maximize user satisfaction and engagement is vital for successful technology adoption, ensuring the 

centralized database becomes an invaluable tool for herb garden enthusiasts. Embracing these avenues 

of inquiry will transform the field, ensuring herb gardens continue to thrive, captivate, and inspire future 

generations. 
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