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Introduction 
The agricultural industry has a 

prominent position in the economic landscape 
of the Philippines. According to Dogello and 
Cagasan (2021), the agricultural industry in the 
nation employs around 39.8 percent of the total 
labor force and makes a significant contribution 
of 20 percent to the Gross Domestic Product 
(GDP). Considering the substantial contribution 
of the agricultural sector to the nation's 
economy, researchers and farmers must 
collaborate to develop novel technologies and 
innovations that may effectively address the 
country's agricultural needs. 

 

The onion has considerable value as a 
well-recognized condiment that is extensively 
used in our everyday routines. Furthermore, it 
stands as a highly lucrative horticulture crop 
cultivated on a global scale. The profitability of 
this investment is very appealing, as shown by a 
Return on Investment (ROI) of 197%. The 
domestic onion supply is insufficient to match 
the demand, as seen by the steady rise in the 
Philippine's imports of this product. Despite the 
profitability and potential market of onion 
production in the nation, there has been an 
upward trend in its output, with a little decline 
seen from 2017 to 2018. One contributing 

  

Abstract  
In addition to environmental factors, the success of onion cultivation also depends on 

adopting sophisticated agricultural techniques and methods. Crop simulation models are now 
required to enhance onion cultivation, reduce risks, and increase yields. This study aimed to 
develop and evaluate a rudimentary C programming language-based onion production 
simulation software. This research created a simulation of a guide for producing onions. This 
simulation tool integrates agricultural expertise with technology to provide onion producers, 
researchers, and agricultural stakeholders with valuable insights and guidance. The simulation 
assists users in optimizing onion cultivation from planting to harvest through an in-depth look 
at best practices. The simulation incorporates essential facets of onion cultivation, such as 
planting techniques, irrigation strategies, insect and disease management, and market-driven 
decision-making. Advantages of the simulation include precise financial planning, resource 
allocation, and risk management. Users gain a greater comprehension of expected income, 
allowing them to budget more effectively and improve their market access strategies. In 
addition, the simulation encourages adopting sustainable agricultural practices, technological 
integration, and innovation in response to onion producers' evolving challenges. 
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factor to this decline is farmers' insufficient 
training and awareness about onion cultivation 
and management (PSA, 2019). 

 
The comprehensive procedure of onion 

production encompasses several stages, 
starting with the growing of seeds and 
concluding with the harvest of onion. This 
process involves meticulous management of 
storage, cleaning, processing, and packing 
activities. Nevertheless, it is worth noting that a 
significant number of onion farmers have 
shown proficiency and expertise in the 
production field. However, it is important to 
acknowledge that some techniques used by 
these farmers were not environmentally 
sustainable, as highlighted by Antalan et al. 
(2006). Understanding the appropriate 
techniques for onion cultivation is crucial for 
achieving a profitable and successful harvest 
characterized by enhanced productivity, robust 
development, and the cultivation of disease-
free onions. The efficacy of onion cultivation is 
contingent not only upon environmental 
variables but also on assimilating sophisticated 
agricultural approaches and technology. 
Employing crop simulation models has become 
necessary to improve onion farming, limit risks, 
and boost yields. 

 
A crop simulation model is a simulation 

model that characterizes the mechanisms of 

crop growth and development based on 
meteorological conditions, soil conditions, and 
crop management practices (USDA, 2022). 
According to Kephe, Ayisi, and Petja (2021), 
crop simulation models have the potential to 
serve as decision support systems for 
evaluating the potential risks and economic 
consequences associated with various 
agricultural management practices. Crop 
simulation models provide essential insights 
into the intricate dynamics of onion growth, 
development, and yield prediction. These tools 
facilitate the ability of farmers, researchers, and 
policymakers to make well-informed choices 
by enhancing their comprehension of the 
response of onions to different agronomic 
techniques, climatic circumstances, and 
scenarios related to climate change. 

 
This work aimed to develop and assess 

a simple onion production simulation software 
using the C programming language. This 
program is a decision tool for farmers, 
technicians, and others interested in cultivating 
onions. Its aim is to provide comprehensive 
knowledge and skills necessary for successful 
onion farming, aiming to advance the sector in 
a highly competitive global context. The 
aforementioned simulation only considers the 
cultivation practices pertaining to onions and 
operates under the assumption of favorable 
environmental conditions. 

 

Materials and Methods  
 
Design of the Program 

The program was developed based on 
relevant research and includes a 
comprehensive guide to equip farmers with the 
necessary information and skills for successful 
onion production. This is crucial since 
inadequate management of onion production 
may lead to significant financial, temporal, and 
labor-related setbacks. To produce a high yield, 
the cultivation of onions necessitates using 
many methods and agricultural practices. This 
approach aims to optimize resource utilization, 
minimize waste, and ultimately get a favorable 
return on investment. The design plan and 
program were developed with the CodeBlocks 
software tool. CodeBlocks is a versatile 
Integrated Development Environment (IDE) for 
the C++ programming language that facilitates 
the coding, debugging, building, running, and 
deployment of software projects across 
different operating systems (Gabeci, 2022). 

Figure 1 illustrates the procedural steps 
undertaken in the design and execution of the 
simulation. 

 
The underlying principle of the 

application is to provide users with the ability to 
input various parameters, such as the desired 
planting area, costs associated with different 
field activities, and the prices of materials 
required for cultivation, including seeds, 
fertilizers, rents, and labor charges. Based on 
the provided data inputs, the application will 
thereafter develop a production guide outlining 
the day-to-day operations leading up to the 
harvesting day. Additionally, users have the 
ability to estimate potential earnings by 
inputting the prevailing farm gate pricing 
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Figure 1. Onion production guide design and implementation   
 
 

Results and Discussion  
 
Principle of Operation 

The coding used for the simulation is 
shown in Figure 2. The program will begin by 
asking questions about the input first and 
then generating a production guide. The 
planting area, the cost of agricultural supplies 
like seeds and fertilizer, labor for various 
tasks, and equipment rentals are all 
necessary inputs for the program. The 
remaining balance will be shown every day or 
week of production in the created production 

guide. The software will prompt inquiries on 
farm gate pricing and supplementary 
expenditures during harvest. Subsequently, 
the system will forecast the anticipated 
revenue, assuming the fulfillment of all 
favorable circumstances. The projected 
revenue may be assessed at various farm 
gate prices by entering "y" as the software is 
designed to loop. 
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Figure 2. Onion production guide simulation program source code 
 
 
Performance of the Program 

Figure 3 shows a summary of the 
performance of the simulation. As evidenced by 
the results, the anticipated cost of production is 
provided at the beginning. Then, various farm 
activities were suggested, ranging from land 
preparation to harvesting, and the remaining 
balance was provided for each activity. In 
addition, projected revenue is provided  

 
following the suggested production activities. 
As shown in the figure, if the farm gate price is 
twenty pesos and additional expenses of five 
thousand pesos are incurred, the expected 
income will be 508,090 pesos. Alternatively, if 
the farm gate price is 15 pesos and the same 
additional expenses are incurred, the 
anticipated income will be 383,090 pesos 
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Figure 3. Program output and execution 
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This program is extremely 

advantageous for producers, trainers, and 
stakeholders. With a proper onion production 
guide, onion yields are maximized. This ensures 
that producers obtain the optimum yield from 
their efforts, thereby increasing their 
profitability. Adhering to best practices 
reduces the likelihood of crop failure and 
pest/disease infestations. This increases the 
consistency and predictability of harvests, 
thereby decreasing the financial hazards 
associated with farming. Additionally, proper 
practices reduce resource waste. Utilizing 
resources such as seedlings, fertilizers, water, 
and labor more effectively reduces production 
costs and maximizes returns. Sustainable 
agricultural practices are frequently aligned 
with proper agricultural practices. This reduces 
environmental impacts such as soil erosion, 
water contamination, and greenhouse gas 
emissions. 

Knowing the anticipated income from 
onion cultivation can be crucial for farmers and 
other agricultural stakeholders. The 
anticipated income projections give producers 

a clear picture of their prospective earnings 
from onion cultivation. This information is 
essential for financial planning, as it enables 
farmers to allocate resources prudently, 
budget for inputs, and make informed 
decisions regarding investments in their 
agricultural operations. In addition, farming is 
inherently hazardous due to weather, disease, 
and market fluctuations. Farmers can evaluate 
and manage these hazards more effectively, 
knowing their anticipated income. Farmers can 
implement risk mitigation strategies, such as 
crop insurance, diversification, and modifying 
planting schedules, if they clearly understand 
their potential earnings. 

Despite the program's beneficial 
outcomes, there are also limitations. The 
program only considers favorable 
environmental conditions. Therefore, weather 
and environmental hazards are not considered. 
In addition, current modernized interventions 
in onion production were not accounted for in 
the generated production guide. 

 

 

Conclusions  
 

 
 
 

Through this research, a simulation of 
an onion production guide was developed. This 
inventive tool combines the power of 
technology and agricultural expertise to 
empower farmers, researchers, and 
agricultural stakeholders to pursue profitable 
and sustainable onion cultivation techniques. 
 

The simulation provides users access 
to abundant information, allowing them to 
make informed decisions at every stage of 
onion cultivation. From precise planting and 
irrigation strategies to effective pest and 
disease management techniques, the 
simulation serves as a virtual mentor, advising 
users on best practices that maximize yield, 
quality, and resource efficiency. 
 

In addition, the simulation provides a 
platform for risk assessment and 
management, enabling users to navigate the 
uncertainties of agriculture with greater 

confidence. Producers can engage in financial 
planning, resource allocation, and market 
access strategies that align with their 
objectives and market demands by 
understanding expected outcomes and 
income potential. 
 

To optimize the application of this 
simulation, additional evaluation needs to be 
conducted. The simulation must be evaluated 
in various agricultural situations. In addition, 
environmental hazards should be considered 
to provide producers with an appropriate 
mitigation guide. 
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