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Abstract 

Agricultural engineering emerged as a cross-

discipline between engineering and 

agriculture. There was a global need to 

motivate and prepare students to face the new 

challenges in agriculture related to the rising 

world population, increasing crop 

productivity, and reducing disease impacts. 

There are several versions of curriculum 

tested effectively in agricultural engineering 

that prepare students in the basics of 

engineering while inculcating the breadth of 

topics related to agriculture. Our review 

article discusses the topics in agricultural 

engineering and the coursework provided to 

students, along with the capstone projects and 

internship opportunities for students. The 

range of educational topics and laboratory 

resources are surprisingly quite in number 

covering everything from precision 

agriculture and water quality to waste 

management and agricultural drones. We 

hope this article helps readers better assess 

the benefits and impacts of agricultural 

engineering for our future generations.   

Introduction  

Agricultural engineering is a relatively new 

branch of engineering that combines 

engineering principles with agricultural 

sciences which spans a number of 

fundamental and applied areas [1-5]. This 

field focuses on the design, best practices, 

and improvements on agricultural machinery, 

biosystems, and biological processes in 

farming to enhance agricultural productivity 

and farm efficiency [1-10].  

Agricultural engineering students and post-

graduate engineers work to enhance the 

efficiency and sustainability of agricultural 

operations, ultimately helping to improve 

global food production and rural 

development while addressing the challenges 

of disease management in a sustainable way 

[5-20]. There are arrange of diverse topics 

covered in agricultural engineering. Some of 

the topics are old and persistent, while new 

topics are emerging. The topic on farm 

machinery and equipment focusses on the 

design and optimization of tractors, 

harvesters, heavy equipment, and other 

agricultural tools. The topic on irrigation 

systems focus on developing efficient 

methods for water distribution and 

management. Soil and water conservation 

topic focusses on implementing techniques to 

prevent soil erosion and manage water 

resources. Crop processing focusses on 

improving methods for harvesting, 

processing, and storing crops. The subject of 

renewable energy deals with using and 

developing technologies like bioenergy and 

solar power for agricultural use. 

Environmental management focusses on 

addressing environmental concerns related to 

farming, such as waste management and 

sustainable practices [11-20]. 

Fundamental coursework in Agricultural 

Engineering 

Within universities and academics, 

agricultural engineering programs typically 

cover a range of subjects to prepare students 

for various aspects of the field [20-28]. Most 

of the coursework starts with a basic course 

on the Introduction to Agricultural 

Engineering that provides an overview of the 

field and its applications. A course on Soil 

Science and Management deals with 

understanding soil properties, conservation, 

and management techniques. The course on 

Irrigation and Drainage Engineering deals 

with designing and managing irrigation 

systems and drainage solutions. The course 

on Farm Machinery and Equipment deal with 

the study of the design, operation, and 

maintenance of agricultural machinery. The 

course on Crop Production and Management 

deals with techniques for optimizing crop 

yields and managing agricultural processes. 

The course on Agricultural Structures and 

Environmental Control deals with designing 

structures like barns and greenhouses and 

managing environmental conditions. The 

course on Food Processing and Storage talks 

about methods for processing, preserving, 
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and storing agricultural products. The course 

on Hydraulics and Water Resources 

Engineering deals with principles of fluid 

mechanics applied to water resource 

management. The course on Renewable 

Energy Systems deals with the study of 

renewable energy sources and their 

applications in agriculture. The course on 

Precision Agriculture deals with the use of 

technology and data analysis to improve 

farming practices.  

Internships: Added Components to 

promote Learning Outcomes 

In addition to these core courses, students 

may also take electives or specialized courses 

depending on their interests and career goals 

[10-22]. Practical experience through labs, 

internships, or co-op programs is often a key 

component of agricultural engineering 

education. Internships in agricultural 

engineering provide hands-on experience and 

exposure to the field. They can vary widely 

depending on the focus of the organization 

and the specific interests of the intern. When 

applying for internships, it's helpful to have a 

clear idea of your interests and career goals 

within agricultural engineering. Networking 

with professionals in the field, attending 

industry events, and leveraging university 

career services can also help you find 

opportunities that align with your aspirations. 

There are a number of private and public 

sectors in the agricultural industry that can 

provide enlightening experience for student 

interns and future employees [7-18]. Farm 

equipment manufacturers can provide 

internships that design and produce 

agricultural machinery, where you might 

work on equipment design, testing, or 

improvement projects. A number of 

agricultural research laboratories in 

universities and national labs provide 

internships focusing on agricultural 

technology, crop science, or soil 

management. These can involve research 

projects, data analysis, and lab work. 

Irrigation and water management firms can 

provide internships where students specialize 

in irrigation systems, water conservation, and 

management. Tasks might include system 

design, implementation, and monitoring. 

Environmental consulting firms can provide 

internships focusing on sustainable practices, 

environmental impact assessments, and soil 

and water conservation strategies. Food 

processing companies can provide 

experience in the design and optimization of 

food processing and storage systems, 

including quality control and efficiency 

improvements. Renewable energy companies 

can provide internships with firms that focus 

on renewable energy solutions for 

agriculture, such as solar or wind energy 

systems. A number of federal and 

government agencies also provide 

internships in agricultural policy, extension 

services, or rural development where the 

work might involve policy analysis, program 

implementation, or community outreach. 

Consulting Firms provide experience with 

consulting services to agricultural businesses, 

including efficiency improvements, 

sustainability assessments, or technology 

integration [22-30]. 

Capstone Projects in Agricultural 

Engineering 

Capstone projects in agricultural engineering 

are designed to apply theoretical knowledge 

to real-world problems and often involve 

collaboration with industry partners or 

research institutions [11-19]. One example of 

a capstone project is related to the design and 

optimization of a precision irrigation system 

that uses sensors and data analytics to 

optimize water use for crops, improving 

efficiency and reducing waste. Another 

example is related to a renewable energy-

powered farm that integrates renewable 

energy sources, such as solar or wind power, 

to meet the energy needs of a farm and reduce 

reliance on fossil fuels. A third example is an 

automated harvesting system for automating 

the harvesting of specific crops, such as fruits 

or vegetables, to increase efficiency and 

reduce labor costs.  

There can be similar projects related to a 

number of important topics in sustainable 

farming [22-32]. For example, a soil erosion 

control measurement technology can be built 

to prevent soil erosion on agricultural lands, 

including the use of cover crops, terraces, or 

other techniques. A smart greenhouse 

technology can be proposed that uses sensors 

and automated systems to control 

environmental conditions such as 

temperature, humidity, and light to optimize 

plant growth. Another example related to a 

drone-based system for monitoring crop 



INTERNATION JOURNAL OF MACHINE INTELLIGENCE FOR SMART APPLICATIONS (IJMISA) 

 

Vol. 12 No. 07 (2022): IJMISA13112022 

 

DL journals 

health, applying fertilizers or pesticides, and 

collecting data for precision agriculture. A 

food waste reduction system can be designed 

for better management and utilization of food 

waste generated on farms or in processing 

facilities, possibly incorporating composting 

or anaerobic digestion technologies. An 

integrated aquaponics system can be 

proposed that combines fish farming with 

hydroponic plant cultivation, aiming for 

sustainable and efficient food production. A 

project can focus on innovating or enhancing 

farm machinery to increase efficiency, reduce 

emissions, or improve ergonomics for 

farmers. These projects often involve a mix 

of design, research, experimentation, and 

real-world testing, and they aim to solve 

practical problems or improve existing 

systems in agriculture. 

Scientific Research in Agricultural 

Engineering 

Agricultural engineering research 

encompasses a wide range of topics aimed at 

improving agricultural practices, 

technologies, and sustainability [22-32]. In 

the research topic on precision agriculture, 

the research is conducted on technologies and 

methods to enhance the efficiency of farming 

through data analysis, GPS, drones, and 

sensors for monitoring and managing crops 

and soil. Within the topic of soil health and 

management, research studies are done on 

soil conservation, fertility management, and 

innovative practices to improve soil health 

and productivity, including soil amendment 

technologies and erosion control. 

Within water management and irrigation, 

there is a need to develop advanced irrigation 

systems, water-saving technologies, and 

techniques for efficient water use and 

management in agriculture. In agricultural 

robotics and automation, research is being 

conducted on the design and implementation 

of robotic systems for tasks such as planting, 

weeding, harvesting, and monitoring crops. 

In renewable energy integration, there is 

investigation into integrating renewable 

energy sources (solar, wind, bioenergy) into 

agricultural systems to reduce reliance on 

fossil fuels and improve sustainability. In 

climate change adaptation, researchers are 

exploring methods for making agriculture 

more resilient to climate change, including 

the development of heat-resistant crop 

varieties and adaptive farming practices.  

Emerging Research Topics in Precision 

and Sustainable Agriculture  

Research on sustainable agricultural 

practices involves new topics such as 

conservation tillage, organic farming, and 

integrated pest management (IPM) to reduce 

environmental impact [40-45]. Within 

agricultural data analytics, there is research 

on the use of big data, machine learning, and 

artificial intelligence to analyze agricultural 

data for improving decision-making, 

productivity, and resource management. 

Within bioengineering and genetic 

improvements, there are studies on genetic 

modification and bioengineering techniques 

to enhance crop yields, disease resistance, 

and nutritional value. For waste management 

and recycling, there are new methods for 

managing and recycling agricultural waste, 

including composting, biogas production, 

and waste-to-energy technologies. 

Agricultural supply chain optimization does 

research on improving the efficiency and 

sustainability of agricultural supply chains, 

including logistics, distribution, and market 

access [32-38]. Urban and Vertical Farming 

explores innovative farming practices for 

urban environments, including vertical 

farms, hydroponics, and aquaponics. Human 

factors and ergonomics investigate the design 

of agricultural equipment and systems to 

improve safety, comfort, and productivity for 

farmers. Economic and policy analysis 

studies the economic impacts of agricultural 

technologies and policies, including cost-

benefit analyses and policy recommendations 

for supporting agricultural development. 

These research topics aim to address current 

challenges in agriculture, enhance 

productivity, and promote sustainability and 

resilience in farming systems [35-45]. 
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