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CHAPTER ONE
INTRODUCTION
The Students’ Industrial Work Experience Scheme (SIWES) was established by the Industrial Training Fund (ITF) in 1973 to equip Nigerian tertiary institution students with practical industrial skills relevant to their fields of study. Before SIWES, science and technology education lacked adequate hands-on training, hindering graduates' readiness for employment. The program was introduced to bridge this gap, ensuring students gain technical knowledge and work experience before graduation, facilitating a smoother transition into the workforce.
1.1 Background to the Study
SIWES addresses the shortage of practical skills among Nigerian graduates. Initiated by the ITF in 1974 and coordinated by the National Universities Commission (NUC), its development progressed through various academic resolutions, particularly a 1996 workshop that formalized industrial attachment requirements.
The scheme aims to align education with industry needs, especially in agriculture, engineering, technology, and science disciplines. Polytechnic and monotechnic students participate for four months, while university undergraduates complete a six-month program. Institutions appoint SIWES coordinators to oversee training activities.
Key Stakeholders
· Operators: ITF, NUC, NCCE, NBTE, employers, and tertiary institutions.
· Funding: Federal Government of Nigeria.
· Beneficiaries: Students in fields like agriculture, engineering, technology, sciences, education, and medical sciences.
1.2 Objectives of SIWES
1. Enables students to explore career interests before commitment.
2. Provides industry exposure and hands-on experience.
3. Eases the transition from school to the workforce.
4. Develops technical skills relevant to students' career paths.
5. Enhances understanding of workplace dynamics.
6. Improves application of theoretical knowledge in practical settings.
7. Cultivates responsibility and professionalism.
8. Prepares graduates for full-time employment in their specializations.
9. Fosters interpersonal skills essential for workplace success.


CHAPTER TWO
DESCRIPTION OF ESTABLISHMENT OF ATTACHMENT
2.1 History of NSPRI
The Nigerian Stored Products Research Institute (NSPRI) is a government-owned research institute established to address the challenges of post-harvest losses in agricultural produce in Nigeria. The institute was originally founded in 1948 as a substation of the West African Stored Products Research Unit (WASPRU), under the colonial administration in Lagos.
In 1975, following the dissolution of WASPRU, the institute was restructured and renamed NSPRI under the Federal Ministry of Agriculture and Rural Development (FMARD). Since then, NSPRI has evolved into a reputable research institution committed to providing scientific and technological solutions for the storage, preservation, and handling of agricultural products in Nigeria.
The Ilorin branch, where I carried out my industrial training, is one of the key operational stations of the institute. It plays a strategic role in conducting research, demonstrations, and extension services on storage structures and post-harvest technologies suited to the agro-ecological conditions of the region.
2.2 Structure of the Organization
NSPRI operates under the Federal Ministry of Agriculture and Rural Development (FMARD). It is led by a Director-General, who oversees research and daily administration with support from departmental heads and unit coordinators. At branch levels like the Ilorin station, a Branch Coordinator manages operations with a team of researchers, technologists, engineers, field officers, and administrative staff. Activities are carried out through well-structured departments focused on various aspects of post-harvest technology and agricultural engineering.
2.3 Departments and Units
The Ilorin branch consists of key departments that work together to achieve NSPRI’s goals:
1. Engineering Department
· Designs, develops, and maintains post-harvest equipment like solar dryers, cold rooms, silos, etc.
· Handles practical training on equipment such as augers, conveyors, solarimeter dryers, and mobile cold rooms.
2. Post-Harvest Technology Department
· Develops improved methods for handling, packaging, and storing farm produce.
· Conducts experiments on tomato storage, leafy vegetable sampling, and moisture content testing.
3. Quality Assurance and Testing Laboratory
· Performs quality tests on stored products using tools like colorimeters and weighing scales.
· Ensures compliance with safety and quality standards.
4. Extension and Outreach Services Unit
· Shares research findings with farmers and agro-processors.
· Organizes trainings, workshops, and field trials.
5. Administrative Department
· Manages documentation, staff affairs, logistics, and procurement.
6. Meteorology and Data Monitoring Unit
· Operates the automated weather station and collects climate data for research and planning.

2.4 Organization Organogram 


CHAPTER THREE
TRAINING ACTIVITIES UNDERTAKEN
During my SIWES training at NSPRI, Ilorin Branch, I gained hands-on experience in agricultural and environmental engineering, bridging the gap between theoretical learning and practical applications. Under expert supervision, I developed technical competence, research skills, and practical knowledge in post-harvest technologies, food preservation, agricultural mechanization, and sustainable storage systems. This immersive training enhanced my understanding of industry-relevant engineering practices while preparing me for real-world applications in my field. Below are activities undertaken.
3.1 Garden Maintenance and Environmental Hygiene
My training started with garden maintenance, a key aspect of experimental station management. Activities included weeding, pruning, compost application, and sanitation to ensure a balanced, pest-free research environment. Maintaining hygiene in agricultural facilities is vital for preventing contamination and preserving experimental integrity, reinforcing agro-ecological resilience and sustainable land management in crop-based research.
3.2 Identification and Functionality of Engineering Equipment
A core aspect of the training was the identification, study, and operation of several engineering tools and systems essential for post-harvest management. These included:
· [image: ]Silos: Used for the bulk preservation of cereals and legumes under controlled conditions, reducing post-harvest losses caused by moisture, insects, and microbial activity. 
· [image: ]Conveyor Systems and Augers: Essential for the mechanized handling and transportation of grains and other bulk materials, enhancing efficiency in storage and packaging operations. 
· Cold Rooms: These refrigeration units are designed to prolong the shelf life of perishable produce such as fruits and vegetables through low-temperature preservation. Understanding the cooling cycle, temperature control mechanisms, and insulation materials was a key part of the hands-on experience.
[image: ]
· [image: ]Thermocouples and Clamp Meters: These instruments were used for temperature monitoring and electrical diagnostics. Their relevance lies in maintaining operational safety and ensuring optimal environmental conditions for stored products.
· [image: ]Universal Testing Machine (UTM): This equipment was introduced as a means of assessing the mechanical strength of packaging materials. Evaluating tensile and compressive properties helps in determining the durability of packaging used in produce handling and transport.

3.3 Solar Drying and Environmentally Adapted Storage Structures
A significant portion of the training focused on solar drying technology, a sustainable method of preserving agricultural produce by harnessing solar radiation. Through exposure to solar dryers, vegetable sheds, and ventilated yam barns, I gained a practical understanding of passive and active drying systems.
3.4 Operation and Servicing of Cold Room Facilities
During the course of the program, I actively participated in the maintenance and servicing of both fixed and mobile cold storage facilities. These units, particularly the solar-powered cold rooms, are crucial for off-grid produce preservation in rural areas where conventional electricity supply is unreliable.
Practical training included:
· Inspection and cleaning of evaporator and condenser units
· Replacement of faulty components such as compressors and cooling fans
· Calibration of digital temperature controllers
· Routine electrical checks and troubleshooting
This experience introduced me to refrigeration engineering and renewable energy integration, both of which are essential in developing sustainable solutions for food storage in Nigeria’s agricultural sector.
3.5 Experimental Analysis on Tomato Preservation
Tomatoes, being highly perishable, serve as a perfect model for studying storage-related spoilage dynamics. I was involved in a structured experiment that compared the shelf life and physical characteristics of tomatoes stored under ambient versus refrigerated conditions.
Key observations included changes in:
· Color intensity
· Firmness and texture
· Weight and mass loss
· Onset of microbial spoilage
These parameters were evaluated using standard quality assessment tools. The study deepened my understanding of post-harvest physiology, particularly the role of ethylene production, respiration rate, and temperature in ripening and decay processes.
3.6 Leafy Vegetable Sampling and Colorimetric Analysis
In the quality assurance laboratory, I participated in analyzed leafy vegetables to assess color degradation, freshness retention, and mass variation during storage. Using digital colorimeters, I quantified color changes—essential for determining market quality and consumer acceptability. Mass monitoring with precision weighing balances helped infer moisture loss and chlorophyll degradation, key indicators of freshness. This process reinforced the significance of quantitative quality control in post-harvest research and deepened my understanding of food chemistry and preservation science.
3.7 Moisture Content Determination Techniques
Moisture content analysis was carried out using multiple methods, including oven drying, desiccator-based analysis, and the use of electronic moisture meters. Each technique offered insights into the role of water activity in microbial growth and product stability. Understanding the principles behind these methods was crucial in appreciating the connection between product shelf life, safe storage conditions, and quality assurance.


3.8 Agricultural Packaging Technology
Packaging plays a pivotal role in preserving the integrity of agricultural products during storage and transport. I was introduced to various classes of packaging systems:
· Primary packaging: Directly contacts the produce (e.g., polyethylene and biodegradable wraps)
· Secondary packaging: Provides grouping and protection (e.g., carton boxes)
· Tertiary packaging: Designed for bulk handling and logistics (e.g., palletized systems)
Mechanical tests were conducted to determine packaging durability under various stress conditions. The experience emphasized the necessity of material science in agriculture, especially in relation to the mechanical protection and environmental sustainability of packaging materials.
3.9 Field Experiments and Crop Sampling Protocols
Practical training extended to field settings where I participated in crop sampling of produce such as oranges, tomatoes, and leafy greens. Activities involved:
· Stratified sampling for quality analysis
· Sorting and grading based on size, color, and surface condition
· Documentation of spoilage incidence and shelf-life tracking
This component reinforced good sampling practices and introduced me to standard protocols for produce assessment, following guidelines akin to those recommended by Codex Alimentarius and ISO standards.
3.10 Integration of Engineering and Scientific Principles
Throughout the SIWES period, theoretical knowledge acquired in the classroom was continuously reinforced through practical application. Key disciplines applied include:
· Thermal and refrigeration engineering
· Instrumentation and environmental control
· Post-harvest technology and food preservation
· Sustainable design and renewable energy applications
CHAPTER FOUR
Skills and Knowledge Acquired
My SIWES at NSPRI, Ilorin branch, allowed me to apply theoretical knowledge to practical Agricultural and Bio-Environmental Engineering tasks. Through hands-on experience in operations, experiments, and equipment maintenance, I developed essential technical, analytical, and professional skills in post-harvest technology and environmental engineering.
4.1 Technical and Equipment-Based Skills
One of the major aspects of my training involved hands-on experience with various post-harvest and engineering technologies. I was exposed to the identification, operation, and routine maintenance of essential facilities such as:
· Experimental Silos – For the bulk storage of grains like maize, millet, rice, and sorghum.
· Conveyor and Auger Systems – For efficient material handling and grain movement.
· Solar Dryers and Hybrid Dryers – For moisture reduction in crops and perishables.
· Cold Rooms (Solar and Mobile) – For the preservation of perishable produce under controlled temperatures.
· Thermocouple and Clamp Meter – Used in temperature monitoring and electrical diagnostics, respectively.
· Universal Testing Machine (UTM) – To test the mechanical strength of materials, including packaging components.

4.2 Analytical and Laboratory Skills
I developed a solid foundation in the analytical assessment of crop quality. This included:
· Moisture Content Determination – Using gravimetric drying, oven-drying, and field-based techniques for both grains and leafy vegetables.
· Color Testing – Using a colorimeter and weighing scale to evaluate freshness and quality of vegetables.
· Sampling Techniques – Applied during tomato storage experiments, leafy vegetable testing, and field data collection.
4.3 Packaging and Storage Knowledge
A significant part of my training involved learning the principles of agricultural packaging. I explored the three primary types:
· Rigid Packaging – e.g., plastic crates and containers for fruits.
· Semi-rigid Packaging – e.g., trays and cartons used in transport.
· Flexible Packaging – e.g., polythene bags for grains and dry products.
I also learned how these packaging types affect the shelf life, transportation, and marketability of produce. In addition, I was introduced to ventilated storage systems like the yam barn and the fruit and vegetable shed, which emphasized natural airflow and post-harvest preservation.
4.4 Field-Based Research and Environmental Monitoring
The training included participation in field experiments where I learned proper data collection techniques, environmental observation, and sample handling. Working with the Automated Weather Station, I gained insight into how climatic factors—such as humidity, temperature, and rainfall—affect post-harvest management and storage conditions. I was also involved in the replacement of cooling units, learning the technicalities behind cold-room construction and performance sustainability in harsh climatic environments.
4.5 Professional and Interpersonal Development
Working within a team of engineers, researchers, technologists, and field officers enhanced my:
· Communication skills – through daily briefings, experiment documentation, and collaborative tasks.
· Time management – as we adhered to experimental timetables and maintenance schedules.
· Professional ethics – especially in handling delicate produce samples and maintaining lab discipline.
· Critical thinking and problem-solving – during mechanical troubleshooting and field experiment analysis.

CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 Summary
The SIWES training at the Nigerian Stored Products Research Institute (NSPRI), Ilorin branch, provided practical exposure to key aspects of agricultural and bio-environmental engineering. Activities included equipment maintenance, moisture content testing, crop sampling, packaging methods, and use of technologies such as experimental silos, solar dryers, mobile cold rooms, and automated weather stations. This experience deepened my technical skills and understanding of post-harvest management.
5.2 Conclusion
The industrial training effectively bridged the gap between theory and practice. It enhanced my competence in handling post-harvest technologies and improved my understanding of agricultural storage, processing, and preservation techniques. The knowledge gained has strengthened my academic foundation and prepared me for future professional roles.
5.3 Recommendations
Based on the experience acquired during the training, the following recommendations are proposed:
1. Enhance Institutional Collaboration
Academic institutions should strengthen partnerships with research institutes like NSPRI to ensure students gain more structured and comprehensive exposure to fieldwork and modern agricultural technologies.
2. Provision of Modern Equipment in Schools
Tertiary institutions should invest in post-harvest engineering tools and laboratory instruments (e.g., colorimeters, moisture analyzers) to enable students to practice similar experiments on campus before SIWES placement.
3. Extended Duration for Industrial Training
The training period should be extended slightly to allow students more time to engage in long-term experiments and research activities, enhancing learning depth and professional engagement.
4. Increased Student Involvement in Research
Students should be encouraged to actively participate in ongoing research projects during SIWES. This enhances critical thinking, innovation, and the ability to analyze real-life agricultural challenges.
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