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Symbolisms of 75 Years Milestone of 
AgEng @ UKZN

• Rarity
• Strength
• Durability
• Eternity
• Exceptional long-term relationships
• Exceptional long-term accomplishments

❖ Diamond Jubilee
❖ Diamond Anniversary
❖ Septuagenerian
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My Journey as an Agricultural Engineer
BEng (AgEng, 1st Class Hons) 1987, MEng (AgEng, Cum Laude) 1989, PhD (AgEng) 1993



Centre for Postharvest & 
Refrigeration Research
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Pursuing Education and Work for a Fuller Life

BEng Degree
PhD Degree/

Academic

I. Sub-Editor, Irritrac Magazine

II. Member, Irritrac Football Team

III. Senator, Students’ Union 
Government

IV. President, Ngor Okpala Local 
Government Students’ 
Association, University of 
Nigeria, Nsukka

V. National President, Ngor Okpala 
Local Government Students’ 
Association (NANS)

1. Captain and Manager, International Students’ Football 
Team, Manawatu League

2. President, African Students Association, Massey 
University

3. President, African Students Association, New Zealand
4. President, International Students Association, Massey 

University
5. Executive Committee Member, Africa Association of 

New Zealand
6. Hostel Supervisor, Massey University
7. Coordinator, Palmerston North City International 

Cultural Festival
8. Church Warden, All Saints Anglican Church, Palmerston 

North
9. Member, Search Committee for Appointment of New VC
10. Elected Member, Massey University Governing Council
       
i. Coordinator, BApplSc Programme
ii. Coordinator, Agricultural Engineering Programme
iii. Coordinator, Boproducts Quality Research
iv. Management Committee Member, Centre for 

Postharvest & Refrigfertion Research
v. Programme Director, Engineering Technologies

I. Coach, Mixed Children’s 
Football Team, Muscat, 
Sultanate of Oman

II. Member, University 
Academic Committee of 
Council

III. Member, University 
Quality Audit Committee

IV. Assistant Dean, 
Postgraduate Studies and 
Research

V. Director, Agricultural 
Experiment Station



Consider McGill University in Canada

• Agricultural Engineering took roots in 1907
• Department of Manual Training and Agricultural Engineering, 1914
• Department of Agricultural Engineering, 1917
• Department of Bioengineering, 2025

• The transition from Physics-based to Biology-based is complete
• Biological, Bioresources, Biosystems, Bioengineering, etc
• Additional word variants: Agricultural & Food, Agricultural & Environmental, 

Agricultural & Bio-Environmental

What Lessons from the Past?



Lessons from the Past







Trends/Challenges 
for the Future





Engineering

Education Agriculture Community 
Engagement

Research & 
Innovation

Teaching & 
Learning

AgEd

EngEd AgEng

ABEE

Educating 
Agricultural 

Engineers for the 
Future

Teaching & 
Learning

Pedagogy

Epistemology

Design

Content

Assessment

DeliveryOutcomes

Quality 
Assurance

Curriculum

Skills
Competence

Attitudes
Empathy

Global 
thinkers Local 

actors



How Do You Know an Educated 
Agricultural Engineer?

Generalist/Others?Engineer? Agriculturist?

That ‘drop down’ 
menu problem!

o System Integrators
o Real Life Problem Solvers
o Life-long Learners



The Class of 1987 @ UNN: A Case Study

• Bachelor of Engineering (AgEng)
• Majors 1987

• Farm Power & Machinery (FPM)
• Soil & Water
• Farm Structures & Environment (FSE)
• Processing & Storage

• Careers in 2025
• Professor of Postharvest Technology (FPM)
• Professor of Industrial and Manufacturing Engineering ((FSE)
• Professor of Food Engineering, Prof. of Biomedical Engineering (PS)
• Highway Engineer (FPM)
• Senior Executive/Manager, Heavy Machinery Company (SW)



Engage the Multi-Stakeholders

Government
 CSOs

Professional 
bodies

Learners Employers

• Students
• Alumni

▪ Public
▪ Private

Policy
Advoacy



As Key Issues Remain, New Ones Emerge
Challenges and Trends Tech Innovation to the Rescue

o Food systems failure
o Climate change
o Environmental degradation and 

pollution
o Rising population and urbanization
o Rising unemployment and under-

employment
o Labour shortages
o Water and energy insecurity
o Poor soil health
o Declining agricultural terms of trade
o The smallholder agriculture 

problem: why scale matters

✓ Information technologies
✓ Biotechnology
✓ Nanotechnology
✓ Mechanization, automation & 

robotics
✓ Alternative food sources
✓ Alternative production systems
✓ Computational thinking
✓ Artificial intelligence



The Class of 2025 AgEng @ UKZN: Tomorrow is Calling
May 9, 2012

The Top Majors For The Class Of 2022

Eight year olds of today, meet the college majors of tomorrow. Here's 

our predictions for the top majors for the high school class of 2022.

By Alex Knapp Forbes Staff Science May 9, 2012,02:18pm EDT

I write about the future of science, technology, and culture.
And now, without further ado, when you're thinking about majors, here are the ones to focus on:

1. Math
2. Robotics
3. Agricultural Engineering
4. Hospitality Management
5. Health and Biotechnology
6. Pre-Law, With A Focus On Elder Law
7. Quantum Engineering
8. 3-D Printing Design
9. The Liberal Arts
10. Aerospace Engineering

Alex Knapp

https://www.forbes.com/sites/alexknapp/2012/05/09/th
e-top-majors-for-the-class-of-2022/?sh=6a89081a322f 

The future of food is going to be a major challenge. Between climate change, 
population growth, and people thinking its a good idea to plant grass in 
desert cities, fresh water supplies will be increasingly scarce and the amount 
of land available to farming will shrink. In the meantime, as more and more 
countries get richer, they demand higher-priced, better tasting foods that in 
turn put even more pressure on a straining agricultural system. This will 
lead to the rise of Agricultural Engineering - a profession focused on 
developing better and more sustainable ways to grow food to meet the 
needs of the world. Just avoid working for the Soylent Corporation after you 
graduate.

https://www.forbes.com/sites/alexknapp/2012/05/09/the-top-majors-for-the-class-of-2022/
https://www.forbes.com/sites/alexknapp/
https://www.forbes.com/science
https://www.forbes.com/sites/alexknapp/
https://www.forbes.com/sites/alexknapp/2012/05/09/the-top-majors-for-the-class-of-2022/?sh=6a89081a322f
https://www.forbes.com/sites/alexknapp/2012/05/09/the-top-majors-for-the-class-of-2022/?sh=6a89081a322f
http://www.bloomberg.com/news/2012-03-21/u-s-intelligence-says-water-shortages-threaten-stability.html
http://gulfnews.com/news/world/india/expert-warns-about-decline-in-arable-land-1.1020187




What Agricultural Engineers Do

Agricultural engineers solve problems concerning power supplies, machine efficiency, 
the use of structures and facilities, pollution and environmental issues, and the 
storage and processing of agricultural products.

Work Environment

Agricultural engineers work mostly in offices, but may spend time traveling to 
agricultural settings. Agricultural engineers typically work full time.

How to Become an Agricultural Engineer

Agricultural engineers typically need a bachelor’s degree in an engineering field, such 
as agricultural or biological engineering.

Pay

The median annual wage for agricultural engineers was $84,630 in May 2024.

Job Outlook

Employment of agricultural engineers is projected to grow 6 percent from 2024 to 
2034, faster than the average for all occupations.

About 100 openings for agricultural engineers are projected each year, on average, 
over the decade. Many of those openings are expected to result from the need to 
replace workers who transfer to different occupations or exit the labor force, such as 
to retire.

Bureau of Labor Statistics, U.S. Department of 
Labor, Occupational Outlook Handbook, 
Agricultural Engineers,

at https://www.bls.gov/ooh/architecture-and-
engineering/agricultural-
engineers.htm (visited October 27, 2025)

https://www.bls.gov/ooh/architecture-and-engineering/agricultural-engineers.htm#tab-2
https://www.bls.gov/ooh/architecture-and-engineering/agricultural-engineers.htm#tab-3
https://www.bls.gov/ooh/architecture-and-engineering/agricultural-engineers.htm#tab-4
https://www.bls.gov/ooh/architecture-and-engineering/agricultural-engineers.htm#tab-5
https://www.bls.gov/ooh/architecture-and-engineering/agricultural-engineers.htm#tab-6
https://www.bls.gov/ooh/architecture-and-engineering/agricultural-engineers.htm
https://www.bls.gov/ooh/architecture-and-engineering/agricultural-engineers.htm
https://www.bls.gov/ooh/architecture-and-engineering/agricultural-engineers.htm


Growing Agricultural Engineering By Building 
Africa’s Capacity Through Postharvest Technology 

Research & Innovation

A Case Study on Value Chain Integration through 
AgEng Research and Capacity Building





Our Philosophy & 
Approach



Link production to 
markets

Make every 
harvest count

One crop at 
a time
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Build capacity along 
the value chain

Tr
an

sd
is

ci
pl

in
ar

y

Partnerships

Networks

Wastage

Quality

✓ Relevance
✓ Quality, Excellence

✓ Socio-economic impacts
✓ Afro-centric, Pan Africa



From Vision to Action

A leading international centre for postharvest 
technology research and innovation

▪Developed capacity: human, infrastructure & institutional

▪Advanced research, publications, and technologies (solutions)

▪Trained people: experiential learning

▪Built partnerships and networks

Vision

What we did



Mechanical & 
Mechatronic

Electrical & Electronic

• Postharvest losses
• Food waste

Botany Sustainability 
Institute

Food Science

• Mechanical damage
• Packaging technology
• Solar drying technology
• Reefer/Containerization
• Non-destructive testing
• Biosensors

• Microbial analysis
• Phytochemicals
• Edible coatings
• Nanoscience/fibers
• Analytical facilities

Horticultural 
Science

Genetics

Plant 
Pathology

• Refrigerated storage
• Controlled atmosphere storage
• Ventilated packaging
• Modified atmosphere packaging
• Reefer/containerization
• Processing & value addition
• Pomegranate wine biotechnology

• Food waste
• Postharvest losses
• Pomegranate diseases
• Drying technologies
• Non-destructive  testing
• Sensory analysis

Interdisciplinary Team Science 

(ITS)

Animal 
Science



Our Actions

I. Programming research

II. Building capacity

III. Building networks and partnerships

IV. Training & experiential learning



• Mapping & Reducing Postharvest 

Losses and Food Waste • Maturity Indexing, 
Quality Measurement 
& Control

• Postharvest Technology & 

Volarisation of Pomegranates

• Packaging & Cold Chain 

Technologies

Research 
Programmes

SARChI 
Proposal



Fruit growth & 
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Fruit size 
Growth rate
Growth curve 
Phenology

Interdisciplinary

Integrated

Value chain

Research 
Projects



Building Capacity

Human 
Capacity

Institutional 
Capacity

Infrastructural 
Capacity

BSc/MSc/BEng/PhD
Graduates

Researchers, Lecturers, 
Postdocs, Technical 
Officers, PDF, AIPhT

Labs, facilities, 
equipment, 

protocols



• Private sector

• Public sector

• Private-public partners

• Development agencies

• Philanthropic organisations

• Professional bodies

Building networks and partnerships

▪ Research funding

▪ Scholarships/bursary

▪ Access facilities /equipment

▪ Research expertise/training

▪ Supply of raw materials

▪ Joint supervision

▪ Access information/experts





AAA Short Course in Post-harvest 

Management of Maize, Rice and 

Legumes. Australia Awards in Africa

Stellenbosch University Food 
Security Initiative (FSI)



Sharing Capacity to Build Capacity for Quality Graduate Training in 
Agriculture in African Universities

European Commission - Intra Africa Mobility, 2012-2017

Build Research Capacity at the Agricultural Research Council of 
Nigeria through Postgraduate Education

World Bank West Africa Agricultural Productivity Programme (WAAP)



Professional Networks

Society/Association Role

International Commission of Agricultural & Biosystems 
Engineering (CIGR)

EXCO, Presdent
Honorary Vice President
Section Chair: Postharvest & Bioprocesses

International Academy of Agricultural & Biosytems 
Engineering (iAABE)

Executive Secretary
Fellow

International Society for Horticultural Science (ISHS) EXCO
Chair: Roots & Tuber
Chair: Working Group on Quality in Chains

Institute of Food Technologists (IFT) Certified Food Technologist

Pan Africa Society for Agrultural Engineering 
(AfroAgEng/PASAE)

Founding President

Institution of Agricultural Engineers (UK) Fellow

South African Institution of Agricultural Engineers Fellow

Nigerian Institution of Agricultural Engineers Fellow

American Society of Agricultural & Biological Engineers Life Member

Indian Society of Agricultural Engineers Life Member

Asian Association for Agricultural Engineering Life Member

Southern Africa Soc of Hort Sciences*, South African Assoc for Food Sci & Tech*, Institute of Packaging SA*



Our Outputs

I. Research and innovation

II. Capacity building



Building Capacity in 
Postharvest Science, 

Technology & Innovation

https://scholar.google.ca/citations?hl=en
&tzom=-120&user=eNlSO_oAAAAJ
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The Pomegranate Story
- an integrated circular bioeconomy approach to R4I

Saving the harvest and linking 
production to markets, one 
crop at a time



Market-Inspired Research









• Early intervention to assure quality and reduce rejects during export

Modified Atmosphere Packaging (MAP)



Experimentation                        Design                     Modelling/Prediction



Fresh Mandate on 
Packaging of the Future

A Radical, Efficient & 
Sustainable Design



A Plethora of Ventilated Packaging Designs in the 
Pomegranate Industry

49

(a) ‘105MM’

(b) ‘104MM/118MM-Bini’

(c) ‘104MM/118MM-Agri-lock-B’ 

(d) ‘104MM/118MM-Agri-lock-A’

(e) ‘190MM’

(f) ‘170MM’, 

(g) ‘82MM’

No-liner vs liner



A Novel Design Framework for Future Packaging
Integrates computational modelling with experimental verification and commercial trials

✓ Computer aided graphics (CAG)
✓ Computational heat transfer (CHT) 
✓ Computational fluid dynamics (CFD) 
✓ Computational structural dynamics (CSD)
✓ Experimental compressive strength, cooling rate 



Virtual Prototyping 
Design Strategy

Fig. Size and vent-hole design of the commercial design (CD) (a) and vent only 
modified design (VOM) (b) of pomegranate packaging corrugated fibre board 
carton. Top view of the two designs showing the vent-hole pattern on the bottom 
side of the carton (c).

Fig. Schematic showing the ‘Edgevent’ and “Midvent” designs. Edgevent circular 
(EVC) (a), Edgevent rectangular (EVR) (b), Midvent circular (MVC) (c), and Midvent 
rectangular (MVR) (d).

Fig. Schematic showing the virtual prototyping strategy for fruit 
packaging carton design. CFD – Computational Fluid Dynamics, CTD 
– Computational Thermodynamics, CSD – Computational Structural 
Dynamics, BCT – Box compression test, CR– Compression 
requirement, AFR– Air flow rate, AFU – Air flow uniformity, SECT – 
Seven eighths cooling time, CU – cooling uniformity, and PQ – 
Produce quality.

https://www.sciencedirect.com/topics/engineering/airflow-rate


Mechanical Handling Damage



Quality Measurement, Prediction & 
Control

•Umezuruike Linus Opara,
•Ebrahiema Arendse &
•Lembe Samukelo Magwaza

•Umezuruike Linus Opara &
•Ebrahiema Arendse

https://link.springer.com/chapter/10.1007/978-981-19-5422-1_9#auth-Umezuruike_Linus-Opara
https://link.springer.com/chapter/10.1007/978-981-19-5422-1_9#auth-Ebrahiema-Arendse
https://link.springer.com/chapter/10.1007/978-981-19-5422-1_9#auth-Lembe_Samukelo-Magwaza
https://link.springer.com/chapter/10.1007/978-981-19-5422-1_10#auth-Umezuruike_Linus-Opara
https://link.springer.com/chapter/10.1007/978-981-19-5422-1_10#auth-Ebrahiema-Arendse


Fruit Quality Control and Assurance
Developed techniques to detect and predict internal quality



Processing and Value Addition

Fawole, O.A. & Opara, U.L. 2022. Recent developments in the 
value-addition of pomegranate fruit in South Africa: from edible 
to non-edible fruit parts. Acta Horticulturae,  1349: 593-600



Volarising Pomegranate Fruit
A Circular Bio-Economy Approach

Created in 
https://BioRender.com

https://biorender.com/




https://www.google.com/search?q=pomegranate+wine+brands&sca_esv=8112e37800fc550f&rlz=1C1GCER_enZA1094ZA1094&sxsrf=AHTn8zoy7xYuMNZuLM4PHJivEJrWPIaJ3Q:1742741398979&udm=2&fbs=ABzOT_A1
aq79iS84nP6J0j1icOz8E4PXtd5lN0hHDdQTkFtVfuUQLdGrqx1p-vQoNfBi2qFR4LI-fW6X8YT4CqQbkzmQY3AO1w8qaUVi4f_xDTgYwKB4j35p11D2RKtJSG6uY1mhJ-
a4lPWM4ht42DA9T16sFdYgk2NZqEV6F5_Kogf16fwaE9mYzKLQKvqOW4g0yDJkPQ7Xgb5OXXInyEx3Rs5Iu2T1Zqc67hgJLl2qBVkH5osBM6M&sa=X&ved=0ahUKEwiFzpXQuaCMAxV5YEEAHfalHpkQtKgLCLAC&biw=1280&bi
h=585&dpr=3

❖ Global wine market US$336.03 billion in 2023, projected to 
reach $462.2 billion by 2030 (Market Research Reports, 
2024). 

❖ Fruit wine segment US$724.1 million in 2022, anticipated to 
grow to $1,464.1 million by 2030.

❖ Global pomegranate wine market  US$1,841.5 million, 
expected to grow at a CAGR 5.35%, potentially reaching 
$2,517.55 million by 2030. 



Postharvest Losses and Waste



Graduates
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Average 3 Masters and 

3 Doctoral per year

1 Hons, 1 PGD, 36 MSc, 33 PhD, 10 Postdocs



Our Impacts

I. Research and innovation

II. Capacity building



The Research Enterprise

❖ Highly cited researcher, 2019, 2021

❖ Several “highly cited” papers

❖ Laureate of the Inaugural AFRICA RESEARCH EXCELLENCE AWARD by the 
Forum for Agricultural Research in Africa (FARA) and the African Export-
Import Bank (AFREXIMBANK), which “acknowledges and honors 
individuals, agencies, or institutions that have conducted impactful 
research with the potential for scalability and significant positive 
impact, June 2024

❖ Laureate of the African Union Kwame Nkrumah Continental Scientific 
Award in Life & Earth Science.  January 2016

❖ IMPRESSA Award (Impact Research and Science in Africa) by The 
Regional Universities Forum for Capacity Building in Agriculture 
(RUFORUM) for “Excellence in Research & Building Africa’s Human 
Resources Capacity”, June 2015



Graduate/Staff Destinations



What Future for Agricultural 
Engineering Education & Research?



A Bibliometric Analysis and Visualisation of 
Agricultural Engineering

Co-occurrence all keywords

25 Years 75 Years



Trend topics based on 
author’s keyword

Last 25 Years

Last 75 Years



Growing Africa’s Capacity 
in 

Agricultural Engineering
        



The Future

• More uncertainty
• Higher rate of change
• More demand for diverse, quality, 

safe food, feed, fibre
• Higher demand for sustainability 

and traceability
• Competition for limited resources
• Fewer people in direct food 

production
• Climate change
• PANDEMICS

✓ Reform education and 
training: relevance, impact

✓ Intensify research and 
innovation: solving real 
problems

✓ Thought leadership: policy, 
bills to NASS, lobbying

✓ Build capacity long the 
value chain

✓ Sicience, engineering and 
technology diplomacy

AgrEng Responses



Epilogue
• The future of South Africa and Africa is tied to the future of our 

agriculture

• South Africa and Africa needs MORE well educated, skillful and 
competent agricultural engineers. Global competition for talent has 
intensified

• At 75 and still running hot, vintage AgEng @UKZN has demonstrably 
acquired the knowledge, experience, capacity and expertise to lead, 
at local and continental levels

• The significant contribution of AgEng @ UKZN, by partnering with 
SARChI Postharvest Technology @ Stellenbosch University, in the 
formation and operation of PASAE/AfroAgEng is a superb example.



Epilogue
• If South Africa aspires to become a developed country/region, in 

line with the Africa We Want, its agrifood system must be 
transformed, modernized and mechanized at all levels:
• Higher productivity
• Value addition
• Create new and quality jobs
• Market-oriented
• Knowledge-driven
• Technology-enabled
• Sustainable production and consumption

• Modernizing smallholder agrifood systems into profitable 
businesses and linking them to markets should be a priority for 
AgEng and other stakeholders.

To achieve these, 
Agricultural Engineering 

must take the center stage as 
the SYSTEM INTEGRATOR
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