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	ABSTRACT
Fertilizer use plays a vital role in agricultural productivity, influencing crop yield, soil health, and environmental sustainability. While many studies examine fertilizer practices in traditional and modern agriculture, limited research focuses on the perspectives of Agriculture students. This study explores students’ understanding, attitudes, and perceptions of fertilizer use, including its benefits and risks. Using a narrative research design, data were gathered through structured interviews with students selected via purposive and voluntary sampling. Responses were analyzed thematically to identify key patterns and insights. Findings show that formal agricultural education shapes students’ knowledge of both organic and synthetic fertilizers, as well as their awareness of environmental concerns and sustainable practices. The study highlights the importance of student perspectives, as they represent future farmers, educators, and decision-makers. Although synthetic fertilizers improve crop production, improper use can cause harm, emphasizing the need for informed and responsible fertilizer management.
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INTRODUCTION
Background of the Study
Staple and cash crops dominate the agricultural sector of the Philippines, playing a crucial role in sustaining the country’s food supply and economic stability. Among these staple crops, rice holds the central role as it is the primary food source of the majority of the population of the Philippines, as noted by Rebojo et al. (2023). 

Beyond its role as staple food, rice farming supports the livelihoods of many Filipino families and serves as an important source of income in rural communities. Being the center of every meal at the table of a Filipino home, the demand for rice continues to increase, and the need for efficient crop production practices has led to the use of synthetic fertilizers in crop production (Austria, 2023). 

The use of synthetic fertilizers in crop production has many misconceptions and conflicting beliefs. The term synthetic often carries the impression of being artificial or harmful. Synthetic fertilizers are associated with negative effects such as soil degradation or plant damage (Chittora, 2023). However, these outcomes are commonly linked to excessive and improper application rather than the fertilizers themselves (Ritchie, 2021). Studies have shown that when applied properly, synthetic fertilizers provide plants with essential nutrients, speed up production, and increase the quantity of crop harvest (Stocchero, 2024). 

Agricultural references also highlight that synthetic fertilizers are widely used due to their efficiency in delivering key nutrients such as nitrogen, phosphorus, and potassium, particularly in large-scale farming systems where precise nutrient management is required (Agri Machinery Africa, 2022).
Education significantly influences how students interpret and evaluate agricultural practices. Within academic institutions, learners are exposed not only to technical knowledge about fertilizers but also to discussions on sustainability, environmental responsibility, and food security. This academic exposure allows students to critically assess agricultural inputs, including synthetic fertilizers, beyond common public perceptions. 
Research in agricultural education has highlighted how formal instruction contributes to shaping students’ awareness and decision-making regarding crop management practices (Shenaifi, 2013; Isahac, 2024). Such educational experiences may influence how future agricultural professionals perceive the role, risks, and responsibilities associated with fertilizer use.
Granted that the risks and benefits of using synthetic fertilizers are well substantiated by existing research, most studies primarily focused on technical knowledge and environmental impacts. There remains limited research that explores the viewpoints and positions of Agriculture students regarding synthetic fertilizer use. 

Existing literature largely overlooks the cultural and educational contexts that shape students’ reasoning and attitudes toward this issue and tends to remain at a surface-level analysis, leaving out the subjective perspectives of individuals who will eventually become farmers, educators, researchers, and decision-makers in the agricultural sector.

This study aims to address these gaps by exploring the attitudes and perspectives of Agriculture students toward the use of synthetic fertilizers in crop production. Specifically, this study will examine students’ understanding of the role of synthetic fertilizers, their perceived risks and benefits, and their recognition of the ethical and sustainability implications associated with their use.

Research Objectives
This research intends to explore the attitudes and perspectives of Agriculture students toward the use of synthetic fertilizers in crop production. Specifically, it aims to:

1. Explore Agriculture students' understanding towards the role of synthetic fertilizers in plant production, particularly in rice cultivation.
2. Identify the perceived benefits and drawbacks of synthetic fertilizers as recognized by Agriculture students. This includes fears, concerns, and perceived risks. 
3. Examine Agriculture students’ views on the ethical and sustainability aspects of using synthetic fertilizers in crop production. 


Literature Review
Different Views on Using Organic and Synthetic Fertilizers in Crop Production
With agriculture being the backbone of the economy, Chauhan et al. (2024) made a study according to the perceptions of Indian farmers towards the usage of organic fertilizers. As Pomegranate being the main crop planted by these farmers, the study shows that they strongly believed that the use of organic fertilizers were highly beneficial in terms of the improvement of soil fertility and water retention. They also believed that organic fertilizers cause lasting performance on soil health.
However, an adequate number of farmers did not have the confidence in using organic fertilizers. For instance, there are farmers who did not believe that organic fertilizers were enough to produce enough goods for the market. In addition, a negative implication of depending on organic fertilizers is its high cost and slow results. Farmers argued that crops planted with organic fertilizers take more time to grow in comparison to synthetic fertilizers.
In contrast, an article by Felsen (2024) shared the difficulties European farmers may encounter when switching to organic farming. While synthetic fertilizers are made from minerals and gases that are conventionally harmful to the environment, many farmers still prefer this over the use of organic fertilizers. From its fast effects of crop growth and larger yields. 
Hamann (n.d), a managing director and senior researcher at the Institute for Food Studies & Agro Industrial Development (IFAU), warned that “If synthetic fertilizers were to be eliminated, crop yields would decline dramatically”. The utilization of synthetic fertilizers is needed especially due to the high demand of produce and growing populations. Felsen noted that contrary to common perception, the harmful effects of synthetic fertilizers are highly mitigated if dosages are handled precisely.

The Benefits and Risks of Using Organic Fertilizers
The use of organic fertilizers can significantly enhance plant growth by supplying nutrients derived from decomposed plant and animal materials, commonly known as organic matter, such as leaves, roots, and manure. Numerous studies have shown that the application of organic fertilizers improves soil nutrient content and increases soil organic carbon, which supports beneficial microbial communities.
Extensive studies have illustrated that the application of organic fertilizer improved nutrients and organic carbon to favor microbial community, and in turn optimized soil biochemical processes and nutrient availability for crop productivity, relative to chemical fertilizer (Bebber & Richards, 2022; Gamage et al., 2023; Liu et al., 2023a, Liu et al., 2023b; Zhang et al., 2023).
Despite organic fertilizers being an important tool for soil management, their improper use may contribute to soil, air, and water contamination. Some organic fertilizers may also contain harmful minerals, such as heavy metals, which can pose risks to living organisms. Napoletano et al. (2023) highlighted this concern by evaluating the impact of heavy metals from urbanization and agricultural activities on freshwater aquatic ecosystems using the common toad, Bufo spinosus D., as a bioindicator.

The Benefits and Risks of Using Synthetic Fertilizers

Synthetic fertilizers are widely and commonly used for agriculture to produce the improvements of crop growth that contain the essential nutrients such as nitrogen, phosphorus and potassium. Furthermore, the use of synthetic fertilizer is more beneficial especially for agriculture students because the results of each effective soil nutrient are adapted based on the needs of the crops. According to Agri Machinery Africa (2022), the use of synthetic fertilizer will be easier especially if it is used on a large scale because the nutrients it provides are more economical.
Moreover, the use of these synthetic fertilizers brings various risks such as pollution, so it is important to implement sustainability. One of the ways to avoid this situation is to conduct an analysis to study all types of soil before using it as fertilizer (Jote, 2023). 

Common Fertilizer Practices of Rice Farmers in the Philippines
A study was conducted in 2016 on upland farmer respondents to know their organic farming practices and identify who benefited from organic agriculture programs in the country among them. The respondents were selected through convenience because there was no list of  upland farmers at the Department of Agriculture (DA). The data were collected using a personal interview. Results revealed that the farmers do not benefit from the organic agriculture program that is administered by the government. More than half of the respondents are practicing organic farming. 

Even though they are making organic rice, they are not consistent in managing their farm with the suggested practice. Even though their traditional practice is sustainable, in terms of their gain, it still is profitable because their yield in each hectare is much lower than the capable yield. The farmers prefer to work for them to have something to eat and they are even practicing bayanihan. Because of that, the DA must involve the upland farmers to benefit in the development programs as organic culture doesn’t oppose their tradition and give them technical assistance to reach the capable yield from organic farming and enhance their productivity (Perpetua & Balogbog, 2019).
Most Biliran lowland rice farmers dig their rice fields semiannually without even performing analysis on soil. Out of five fertilization practices, three of them have shown important changes. The occurrence of fertilization for each cropping, the amount of fertilizer applied for each hectare, and root for amount of fertilization. The other two practices didn’t show any important change. The proper education in farming in the Philippines is very low because farmers only rely on traditional ways and they don’t give any importance on analyzing soils which is very crucial in production. Therefore, they need to experience education in the community through the help of the council (Nieras, 2013). 
To conclude what has been stated so far, the knowledge farmers have and their status in life affects their management practices on their crop. There may have been programs to help farmers with these issues, most of them weren't applied because of limited resources. Exposure to other kinds of education about proper management and the availability and affordability of resources is a must to them with the help from the government.

Agriculture Students’ Understanding of Fertilizer Use, Risk, and Benefits
Education plays an important role in shaping the knowledge and perspectives of students regarding agricultural practices. Agricultural education introduces students to both traditional and modern agricultural practices, particularly in terms of fertilizer use. Traditional agriculture mainly relies on organic fertilizers such as compost, manure, and crop residues, which support soil health and long-term sustainability. In contrast, modern agriculture commonly uses synthetic fertilizers to supply nutrients efficiently and increase crop productivity. Studies suggest that Agriculture students develop an understanding of both approaches through formal education, allowing them to recognize the benefits and limitations of each system (Shenaifi, 2013; Isahac, 2024). These findings further support the idea that formal agricultural education not only influences students’ attitudes and understanding toward agriculture, but also helps prepare them for their future roles as farmers, researchers, educators, and decision makers in the agricultural sector. 
While Shenaifi (2013) and Isahac (2024) explore students’ attitudes toward agriculture, they do not specifically examine how students understand fertilizer use. Given that Agriculture students are future practitioners and decision-makers in the agricultural sector, exploring their viewpoints is essential. This gap highlights the need for the present study, which seeks to explore Agriculture students' attitude and perspective toward fertilizer use, risk, and benefits.





Research Framework
Theoretical framework
This conceptual framework is supported by the Experiential Learning Theory proposed by David Kolb (1984), which emphasizes that learning is most effective when individuals actively engage in experiences, reflect on those experiences, and apply what they have learned. In agricultural education, students acquire knowledge not only through classroom instruction but also through hands-on activities, field exposure, and practical demonstrations. These learning experiences allow students to observe real-life agricultural practices, understand the effects of proper and improper fertilizer use, and reflect on issues related to productivity, sustainability, and environmental responsibility. As a result, agriculture students are more likely to develop informed, balanced, and responsible attitudes toward synthetic fertilizer practices.

Conceptual framework
This study is guided by a conceptual framework adapted from the IPO (Input-Process-Output) model. The framework shows the relationship between Agriculture students’ understanding of synthetic fertilizers, agricultural education, and their attitudes and intended behaviours. The framework illustrates how Agriculture students’ understanding of the role, risks, and ethical considerations of the synthetic fertilizer serves as the input of the study. These inputs are examined through a survey and agricultural education as the process. The output of the framework focuses on students’ attitudes and intended behaviors toward the use of synthetic fertilizers in crop production.







Figure 1
Conceptual framework of the study
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Scope and Limitations
This study focuses on the attitudes and perspectives of Agriculture students toward the use of synthetic fertilizer in crop production, specifically rice, covering the students’ view on the role of synthetic fertilizer, its perceived benefits and drawbacks, and related ethical and sustainability concerns within the Philippine agriculture context. 

However, this study is limited to students’ attitudes and perceptions, it does not involve actual farm experiments, soil testing, or crop yield measurement. This research will also not extend to the specific types of fertilizers, such as NPK formulations, nor will it assess the biotechnological methods or the direct environmental and health effects of synthetic fertilizer.

METHODOLOGY
Research Design
The study will employ a narrative research design to explore and understand the personal experiences, attitudes, and perspectives of Agriculture students regarding the use of synthetic fertilizers in crop production. Narrative research is a qualitative approach that focuses on the stories and lived experiences of individuals to understand how they interpret and make meaning out of events in their lives (Philo Notes, 2025). This approach is appropriate for the study because it will allow the researchers to capture how students perceive the benefits, risks, ethical considerations, and sustainability issues associated with synthetic fertilizer use. By focusing on students’ narratives, the study will provide an in-depth understanding of their knowledge, beliefs, and concerns, highlighting both shared and unique viewpoints that shape their attitudes toward synthetic fertilizer practices in rice production.

Sampling Method
The study will utilize purposive and voluntary sampling, a non-probability sampling technique in which participants are selected based on specific characteristics relevant to the research objectives and their willingness to participate in the study. This method will be used to ensure that respondents possess sufficient background knowledge and exposure to agricultural practices or have taken courses that cover the use of fertilizer in crop production. 
Primary recruitment will take place among Agriculture students currently enrolled in pre-selected colleges and universities. Only respondents who meet the inclusion criteria will be considered in the study. The participants will consist of students who are currently enrolled in Agriculture and allied programs, and in their third or fourth year. To ensure informed consent, only students who are eighteen (18) years old and above will have their responses included in the study. A minimum of fifteen (15) participants will be recruited and interviewed to gather in-depth narrative data.


Data Gathering Procedure
The study conducted interviews for its data gathering procedure. Fifteen (15) Agriculture students have been interviewed to ensure saturated information. Interviews allow the researchers to collect detailed responses from the participants by encouraging them to share their experiences, attitudes, and perspectives regarding the use of synthetic fertilizer in crop production. Interviews are appropriate for this study because they allow participants to explain their thoughts and experiences in depth, which is important for understanding the viewpoints of Agriculture students. The process began with a targeted outreach to educational institutions and students who align with the established criteria. Initial contact was made via formal email invitations outlining the study’s objectives and the importance of their participation. The data collection was moved into the primary phase using two modalities of structured interviews via Google Meet and Google Forms, gathering the insights necessary to address the research questions.


Ethical Considerations
Informed Consent 

To ensure transparency, the researchers will provide participants with a digital consent form before data collection. The form will explain the research topic, objectives, and the types of questions that will be asked during the interview. It will also clarify that participation is voluntary and that participants may decline to answer any question or withdraw from the study at any time without penalty. Participants will be informed that their responses will remain confidential and will only be used for research purposes. Information on how the data will be stored, handled, and disposed of will also be provided. Before the interview begins, the researchers will obtain verbal consent to confirm the participants’ willingness to take part in the study, ensuring a transparent and informed research process.


Vulnerability of Research Participants
The participants of this study will be the Agriculture students, and they will somehow experience a level of vulnerability since they are still students in their school level. Some of the students may be shy or hesitant to express their real opinions about the usage of synthetic fertilizers. For this reason, the participation of the students will be purely voluntary. The students will have the freedom to stop at any time during the research without any corresponding penalties or consequences. The researchers will also ensure for safety and specialized protocol of each participant that the information given will remain confidential and anonymous. The information will only be used for academic purposes only.

Risks and Benefits

This study ensures the benefit of the future researchers and agriculture students but also ensures that the potential benefits are more dominant than the minimal risk. The risk for graduating agricultural students who participate in research may include concerns about privacy and confidentiality when sharing their personal experiences or opinions. Some questions may also cause slight discomfort, especially when discussing academic challenges or future plans. In addition, students may feel pressured to participate because they are part of the school community. Because of this, it is important to ensure voluntary participation, informed consent, and proper protection of the participants’ information.



Privacy, Transparency, and Confidentiality 

Before the interview, participants will be informed about the purpose of the study, the procedures involved, and how their responses will be used. To protect the privacy of participants, their identities will not be revealed in the study. Pseudonyms will be used when presenting their responses. 

All collected data, including interview recordings and transcripts, will be kept confidential and stored in a password-protected digital storage such as Google Drive. Access of the raw data will be limited to only the researchers to prevent unauthorised access. All data gathered in this study will be permanently deleted three (3) months after the completion of the study.



RESULTS AND DISCUSSION
Understanding of Agriculture Students Towards the Role of Synthetic Fertilizer

Synthetic fertilizers play a significant role in modern agricultural practices. They provide immediate nutrients that support plant growth and increase crop yield. Many students recognize that farmers rely on synthetic fertilizers because they make crop production more efficient and manageable, especially in large-scale farming. 

However, participants also emphasized that their effectiveness depends on proper and responsible application to avoid potential environmental and agricultural risks.

A student from Catanduanes State University said that synthetic fertilizers play an important role in producing high quality crops when used with responsible application. The student stated that “by having these specific subjects which is Crop Protection, Crop Science, and Soil Science, it changes every inch of my perspective about using these synthetic fertilizers.” 

They mentioned that being an BS Agriculture major in Crop Science, has completely influenced their perspective on the long-term effects of agricultural inputs, particularly in crop production. The student further highlighted the importance of careful fertilizer use in rice farming, as rice remains the primary staple food relied upon by the population.

Another student from Bulacan State Agricultural University stated that synthetic fertilizers play a big role in rice farming, especially in increasing yields. Many rice farmers rely on inorganic fertilizers as they provide essential nutrients to crops, boost yields and help meet global food demands—which results in efficient crop production. The participant stated that “they [synthetic fertilizers] should be used properly and in the right amount to avoid harming the soil and environment.”

Experiences of Agriculture Students with Synthetic Fertilizer Use
The use of synthetic fertilizers plays a significant role in modern agriculture by providing essential nutrients that help crops grow faster and produce higher yields. They are widely used by farmers because they are efficient, easy to apply, and can quickly address nutrient deficiencies in the soil. In addition, synthetic fertilizers support large-scale food production, helping meet the growing demand for food and ensuring a more stable food supply.
A student from President Ramon Magsaysay State University stated that “synthetic fertilizers are indeed widely used in rice farming for several reasons, such as improving growth and increasing yield. These fertilizers help speed up rice production, making the process more efficient. However, it is not about disregarding the use of organic fertilizers, but rather about being smart and strategic in crop production by using the right type of fertilizer when needed.”
Another student from President Ramon Magsaysay State University – Botolan Campus shared that the use of synthetic fertilizers plays a vital role in modern agriculture because it allows farmers to produce more crops on less land. This contributes to feeding the growing population by providing a fast and reliable source of nutrients for plants. Overall, while synthetic fertilizers offer many advantages, their proper and responsible use is important to maintain soil health and minimize environmental impact.

Perceived Benefits of Synthetic Fertilizers as Recognized by Agriculture Students

Learning on a deeper and technical level, Agriculture students perceive synthetic fertilizers as a vital ingredient in agriculture. Specifically in rice production, there is a notable increase with the usage of synthetic fertilizers. Because the demand for rice is directly proportional to the increasing population rate, farmers and agriculturists are reliant on synthetic fertilizers. Its availability and capability to produce big amounts of produce in a short amount of time are beneficial in meeting the demands of the public. Alongside this, synthetic fertilizers are user-friendly and less time-consuming, which is convenient to maximize productivity.

A student from Catanduanes State University claimed and perceived that synthetic fertilizers are irresistible since they help crop growth from germination up to the harvest. With the amount of crops it produces at a fast pace, it is usually the first choice of many farmers. Not only does it perform well, it's also more affordable and attainable compared to other fertilizers.

On the other hand, a student from Batangas State University highlighted the importance of synthetic fertilizer in supplying crops with essential nutrients to support plant growth. He also stated that synthetic fertilizers are crucial in maintaining food security and enhancing crop productivity in our economy. By incorporating synthetic fertilizer in their farming routine, it aids crops, especially those planted in soil with poor quality.

Perceived Drawbacks of Synthetic Fertilizers as Recognized by Agriculture Students

Like any other, synthetic fertilizers contain negative implications for agriculture students. Synthetic fertilizers are often considered a risky tool because, although it helps crops on a higher level, there is always something in return. Synthetic fertilizers are bound to ruin the quality of soil when not rationed and handled properly. It causes soil toxicity and soil acidity that harm crop production. It also travels and pollutes the water quality where potable water is stored. In conclusion, it is claimed to be one of the tools that may drag our abundance in nutrients and capability to produce bountiful crops.

A student from Catanduanes State University associated synthetic fertilizer with the phrase "Enjoy now, but definitely suffer later." The reason for this is because the negative effects of synthetic fertilizer aren't immediately noticed. It takes weeks or years to see the true consequence of using synthetic fertilizers. The crops tend to absorb the chemicals that synthetic fertilizers are made of, and in doing so, there is a possibility that those who consume synthetic fertilizer-grown crops can consume these as well.

Another student from the same school shared his experience with farmers that use synthetic fertilizer. According to these farmers, synthetic fertilizers can cause the leaves of crops to melt. This phenomenon is called fertilizer burn, which is caused by the high chemical content in synthetic fertilizers. He mentioned the importance of having the soil checked before adding any fertilizer to assess its capability to handle it, especially when using synthetic fertilizers. Importantly, the usage of the said fertilizer harms the soil, the crop, the farmers, and the microorganisms that are beneficial to the quality of the crop.

Agriculture Student’s Views on the Ethical Aspects of Synthetic Fertilizer Use in Modern Crop Production 
Emphasizing the responses of the participant’s understanding through the balance and informed use of synthetic fertilizer revealed the importance of combining both fertilizer the synthetic and organic rather than depending on just one process. Through this, it simplifies that either of the two fertilizers to use it actually depends on how it will be properly and responsibly utilized. 
A participant from President Ramon Magsaysay State University Botolan Campus, shared a preferred way of using synthetic fertilizers wherein it stated that it is only used for a supplement not a primary solution. The student also highlights that as long as synthetic fertilizers are used for supplements, this integrates the importance of having Integrated Nutrient Management (INM) plan for its future purposes. This reflects awareness for sustainable agricultural practices where protecting the environment and monitoring it to keep it healthy and stable despite the use of fertilizers that have side effects on the environment remains one of the priorities.
Conversely, a student from Catanduanes State University, explained how to reduce the farmers' dependence on synthetic fertilizers. Meanwhile, the respondent did not immediately deny its use, but rather suggested that synthetic and organic fertilizers be mixed in rice cultivation. This shows the balanced use of any fertilizer to eliminate the bias in one method or process. This also supports the idea that rice fields will be further stabilized while supporting or caring for the soil.

Agriculture Student’s Views on the Sustainability Aspects of Synthetic Fertilizer Use in Modern Crop Production

The responses point about balancing the use of synthetic fertilizers in crop production, though it may help the crop grow more efficiently and if it wasn’t used properly, this could harm the environment and even to living organisms. Therefore, it serves as a reminder that synthetic fertilizers are a good alternative to increase the yield of crops but the proper and careful utilization is always present.

They see synthetic fertilizers as a tool for crop growth, it helps enhance the efficiency of the plant. A participant from President Ramon Magsaysay State University stated that “I feel comfortable using them as long as they are part of an Integrated Nutrient Management (INM) plan.” indicates that it should meet a standard that beneficiates the plant but also minimizing the damage to the soil.

The respondents emphasized the use of soil testing and crop requirements in order to determine the amount and correct type of fertilizer going to be used in a plant. They also emphasized the use of alternative ways such as using organic fertilizers and sustainable practices. This ensures the balanced usage of fertilizers to avoid harmful effects but the good crop yields are still achieved.


CONCLUSIONS AND RECOMMENDATIONS
Conclusions
This study looked at how Agriculture students view the use of synthetic fertilizers in crop production. It found that their understanding comes from classroom lessons, lab work, and hands-on field experiences. Students know not only the basics but also how to use fertilizers properly, including types, dosages, and application methods. They see synthetic fertilizers as important for increasing crop yield and efficiency, but they also understand that responsible use is necessary.
Compared to the general public, these students have a more informed and practical understanding of fertilizers because their education combines theory and practice. This shows how important agricultural education and hands-on learning are for preparing future professionals to make smart decisions in farming.
The study is limited because it only included a specific group of students and relies on self-reported experiences, which may not represent all students. Future research could include more participants from different schools and use additional methods to get a fuller picture.

Recommendations
Based on the data analysis of the attitudes and perspectives of Agriculture students towards the use of synthetic fertilizer in crop production, the following actions are recommended to ensure sustainable and effective farming practices:

Combine Learning and Practice: Students should actively explore both synthetic and organic fertilizers through experiments and research activities. By understanding proper application, environmental impacts, and crop management techniques, they can develop the knowledge and skills needed to support sustainable and productive agriculture in the future.

Promote Responsible and Critical Fertilizer Use Among Agriculture Students: Agriculture students should develop a strong understanding of proper fertilizer application, including correct dosage and timing, while also building critical awareness of the environmental impacts of synthetic fertilizers. By understanding both their benefits and drawbacks, students can make informed decisions that minimize misuse, reduce environmental and soil-related risks, and maximize crop productivity and soil health.

Encourage Sustainable and Integrated Farming Approaches Among Students: Students should be encouraged to combine synthetic fertilizers with organic inputs and sustainable practices to achieve a balance between high crop yield and environmental protection. Additionally, students should be trained to prioritize soil assessment through analysis to identify nutrient deficiencies, allowing them to make informed decisions and apply the appropriate amount of fertilizer efficiently.

Develop Environmentally-Conscious Agricultural Professionals: Agricultural education should foster environmental responsibility among students by emphasizing sustainable practices and long-term effects of fertilizer use on soil health and ecosystems, developing environmentally conscious agricultural professionals who prioritize sustainability and responsible resource management.
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