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The College of Agriculture, Engineering and Science would like to express its grateful thanks to the 

following internal partners of the 2016 College Postgraduate Research Day: 

 

� UKZN School of Agricultural, Earth and Environmental Sciences 

� UKZN School of Chemistry and Physics 

� UKZN School of Engineering 

� UKZN School of Life Sciences 

� UKZN School of Mathematics, Statistics and Computer Science 

� UKZN Information and Communication Services Division 

� UKZN Research Office 

� African Centre for Crop Improvement (ACCI) 

� Astrophysics and Cosmology Research Unit (ACRU) 

� Centre for Radio Access and Rural Technologies (CRART) 

� Centre for Quantum Technology 

� Centre for Water Resources Research (CWRR) 

� DST-NRF SARChI Chairs 

� National Astrophysics and Space Science Programme (NASSP) 

� Pollution Research Group (PRG) 

� Thermodynamics Research Unit (TRU) 

� Professor Deo Jaganyi  

� Dr Mathew Moodley 

� Professor Sam Mukaratirwa 

� Professor Cristina Trois 
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The College of Agriculture, Engineering and Science would like to express its grateful thanks to the 

following exhibitors at the 2016 College Postgraduate Research Day: 

 

� ADAMS & ADAMS 

� AEC-AMERSHAM SOC LTD 

� AGRICULTURAL RESEARCH COUNCIL (ARC) 

� ALLAN GRAY 

� ANTON PAAR 

� CELTIC MOLECULAR DIAGNOSTICS 

� CHEMETRIX 

� CHEMIN 

� ENGINEERING COUNCIL OF SOUTH AFRICA (ECSA) 

� ESKOM 

� INSTITUTE OF MUNICIPAL ENGINEERING OF SOUTHERN AFRICA  (IMESA) 

� INQABA BIOTECHNICAL INDUSTRIES 

� INVOTECH 

� LABOTEC 

� MICROSEP 

� MINTEK 

� NATIONAL ASTROPHYSICS AND SPACE SCIENCE PROGRAMME (NASSP) 

� NATIONAL SEPARATIONS 

� PFISTERER 

� RCL FOODS 

� TECHNOLOGY INNOVATION AGENCY (TIA) 

� UKZN AFRICAN CENTRE FOR CROP IMPROVEMENT (ACCI) 

� UKZN ASTROPHYSICS AND COSMOLOGY RESEARCH UNIT (ACRU) 

� UKZN CENTRE FOR RADIO ACCESS AND RURAL TECHNOLOGIES (CRART) 

� UKZN COLLEGE OF AES:  COLLEGE OFFICE 

� UKZN POLLUTION RESEARCH GROUP (PRG) 

� UMGENI WATER 

� WATER RESEARCH COMMISSION (WRC) 

� 2CANA 
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College of Agriculture, Engineering and Science 

Postgraduate Research and Innovation Day 2016 

Howard College Campus 

 

The College of Agriculture, Engineering and Science would like to express its grateful thanks to the 

School of Agricultural, Earth and Environmental Sciences, who in conjunction with the College 

Public Relations Office coordinated the 2016 Postgraduate Research Day.  The 2016 Committee 

consisted of the following staff: 

� Dr Michael Teweldemedhin Gebreslasie – Chair 

� Dr Fatima Ahmed 

� Mr Alleyne Coleman 

� Dr Sally Frost 

� Mr Sashlin Girraj 

� Prof Brij Maharaj 

� Mrs Megan Maistry 

� Mrs Marsha Mangoo 

� Mr Mmangaliso Mnguni  

� Mrs Leena Rajpal 

______________________________________________________ 

 

The College of Agriculture, Engineering and Science would like to express its grateful thanks to the 

following judges of the 2016 College Postgraduate Research Day: 

� Dr Lloyd Baiyegunhi - School of Agricultural, Earth & Environmental Sciences 

� Prof Michael Chimonyo - School of Agricultural, Earth & Environmental Sciences 

� Dr Sandile Hadebe - School of Agricultural, Earth & Environmental Sciences 

� Dr Nokwazi Mbili - School of Agricultural, Earth & Environmental Sciences 

� Dr Saumitra Misra - School of Agricultural, Earth & Environmental Sciences  

� Mrs Suveshnee Munien – School of Agricultural, Earth & Environmental Sciences 

� Dr Erwin Sieben – School of Agricultural, Earth & Environmental Sciences 

� Dr Phindile Khoza - School of Chemistry & Physics 

� Prof Sreekantha Jonnalagadda - School of Chemistry & Physics 

� Prof Neil Koorbanally - School of Chemistry & Physics 

� Dr Abdul Mahomed -  School of Chemistry & Physics 

� Dr Brenda Moodley - School of Chemistry & Physics 

� Dr Roshila Moodley - School of Chemistry & Physics 

� Dr Vino Paideya - School of Chemistry & Physics 

� Dr Karin Pruessner - School of Chemistry & Physics 
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� Dr Mzamo Shozi - School of Chemistry & Physics  

� Dr Precious Sibiya - School of Chemistry & Physics  

� Dr Siphamandla Sithebe - School of Chemistry & Physics 

� Prof Werner van Zyl - School of Chemistry & Physics 

� Dr Andrew Eloka-Eboka - School of Engineering 

� Dr Elena Friedrich - School of Engineering 

� Dr Nishani Harinarain - School of Engineering 

� Dr David Lokhat - School of Engineering 

� Prof Annegret Stark - School of Engineering 

� Dr Chiemela Onunka - School of Engineering 

� Dr Matthew Adekele - School of Life Sciences 

� Prof Theresa Coetzer – School of Life Sciences 

� Prof Shahidul  Islam - School of Life Sciences 

� Dr Tshoanelo Miya - School of Life Sciences 

� Mr Aluwani Nemkula - School of Life Sciences 

� Prof Mogie Singh - School of Life Sciences  

� Dr Dalene Vosloo - School of Life Sciences  

� Dr Gareth Amery - School of Mathematics, Statistics & Computer Science  

� Mr Moses Dlamini – School of Mathematics, Statistics & Computer Science 

� Dr Absalom Ezugwu – School of Mathematics, Statistics & Computer Science 

� Dr Tosin Mewomo - School of Mathematics, Statistics & Computer Science 

� Dr Riven Narain - School of Mathematics, Statistics & Computer Science 

� Mr Jean Medard Ngnotchouye – School of Maths, Stats & Computer Science  

� Mr Mzomuhle Nkosi – School of Mathematics, Statistics & Computer Science 

� Mr Thabiso Walter Mudau – Agricultural Research Council 

� Ms Thandiwe Nkambule - Eskom 

� Mr Ed Gevers – Fountainhill Estate 

� Ms Donna Berjak - KZN Depart of  Agriculture,  Environmental Affairs & Rural 

Development 

� Prof Ei Sakaguchi  - Okayama University, Japan 

� Mr Cyprian Mbongwe – Passenger Rail Agency of South Africa (PRASA) 

� Mr Chilo Deghaye – Toyota    

� Ms Julia Angelozzi – Toyota   

� Mr Jean Zuidersma – Toyota  

� Mr Shane Narainsamy – Transnet Port Terminals Durban 

� Mr Steve Gillham  – Umgeni Water 

 



6 

 

 

MESSAGES OF SUPPORT 

 

 

Knowledge leaders are essential in the rapidly changing and 

information-rich world of today. The College of Agriculture, Engineering 

and Science lies at the forefront of research output at UKZN, with staff 

and postgraduate students from the College consistently producing close 

to 40 percent of the University’s research publications. The College’s 

annual Postgraduate Research Day is evidence of its commitment to 

nurturing young research minds.  The day provides a challenging and 

competitive environment for postgraduate students to present their 

scholarly work, via posters and presentations, to an academic but 

supportive audience, while at the same time disseminating 

knowledge.  Participants, as the knowledge leaders of tomorrow, I wish you well in your upcoming 

presentations. 

 

Dr Albert van Jaarsveld, Vice-Chancellor and Principal:  UKZN 

 

 

 

On behalf of UKZN’s College of Agriculture, Engineering and Science, I 

would like to welcome you to the College’s annual Postgraduate Research 

Day.  This day is a flagship event for the College, where our Masters and 

PhD students showcase their cutting-edge research initiatives through 

oral and poster presentations. UKZN prides itself on being a research-led 

university, having once again produced the highest research output 

amongst South African universities. Such success starts at events like 

this.  Thank you, All, for your contribution to UKZN’s success. 

 

Prof Deo Jaganyi, Deputy Vice-Chancellor:  College of AES, UKZN 
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Welcome to the sixth College of Agriculture, Engineering and 

Science Postgraduate Research day, organised this year by the 

School of Agricultural, Earth and Environmental Sciences in 

collaboration with the College Public Relations team.  This event 

showcases the cutting edge research conducted by our 

postgraduate students and provides them with an opportunity, in 

some cases for the first time, to stand up in front of a larger, but 

friendly College family audience to present their work.  I would 

like to thank and congratulate the large number of postgraduate 

students who showed the courage and enthusiasm to present their 

work today. The format of this occasion is very similar to what students can expect at national and 

international conferences, with parallel sessions and poster sessions. Many students have used 

occasions such as this to hone their presentation skills, and have gone on to win awards at international 

conferences.  Behind every postgraduate student is a supervisor or supervisory team who challenges, 

encourages and today will be sharing in your success – we salute you.  We are grateful to all the 

sponsors whose generous contributions made this day possible.   

 

Professor Kevin Kirkman, Dean: Research, College of AES, UKZN 
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PROGRAMME:  RESEARCH DAY 

Tuesday 29 November 2016, Shepstone Lecture Theatre Complex, Howard College Campus 

 

08:00 - 08:55 Registration (Research Day Stream:  outside Sh1 Lecture Theatre) 

            (Innovation Stream:  outside Sh14 Lecture Theatre) 

09:00  OPENING PLENARY (Sh1 Shepstone Lecture Theatre) 

09:00 - 09:15 Introduction - Dr Michael Gebreslasie, SAEES  

Official Welcome - Dr Albert van Jaarsveld, Vice-Chancellor: UKZN 

Research to Market – Prof Deresh Ramjugernath, Pro Vice-Chancellor, 

Innovation, Commercialization and Entrepreneurship, UKZN 

09:15 - 09:45 Keynote Lecture – Mr Jay Bhagwan, Executive Manager:  Water Use and  
  Wastewater Management, WRC  

   

  Water and Risks – a symbiotic relationship  

 

09:50 – 11:10 Session 1 – ORAL PRESENTATION 
 

Time/venue Room Sh5: 

SAEES 

Room Sh4:  

SLS 

Room Sh3:  

SCP 

Room Sh1:    

SE 

Room Sh2: 

SMSCS 

09:50 – 10:10 SAEES-O-01 

Chapenyama B 

SLS-O-01 

Ayodeji A 

SCP-O-01 

Labulo A 

SE-O-01 

Kassim A 

SMSCS-O-01 

Soogun A O 

10:10 – 10:30 SAEES-O-02 

Makuwaza D F 

SLS-O-02 

Adetunji A 

SCP-O-02 

Gounder D 

SE-O-02 

Mangezi A 

SMSCS-O-02 

Mphahlele E 

10:30 – 10:50 SAEES-O-03 

Cwengile D 

SLS-O-03 

Kheswa E Z Y 

SCP-O-03 

Akpan E 

SE-O-03 

Chikava F 

SMSCS-O-03 

Ogbalu I O 

10:50 – 11:10 SAEES-O-04 

Jagarnath M 

SLS-O-04 

Aruwajoye G 

SCP-O-04 

Bandaru H 

SE-O-04 

Tefera G 

SMSCS-O-04 

Joel L O 

  

11:10 – 11:40 Tea 

11:40 – 13:00 Session 2 – ORAL PRESENTATION 

Time/venue Room Sh5: 

SAEES 

Room Sh4:    

SLS 

Room Sh3:  

SCP 

Room Sh1:          

SE 

Room Sh2: 

SMSCS 

11:40 – 12:00 SAEES-O-05 

Mathew I 

SLS-O-05 

Penniston J 

SCP-O-05 

Ofori I 

SE-O-05 

Adebanjo H 

SMSCS-O-05 

Orakwelu M 

12:00 – 12:20 SAEES-O-06 

Chipeta M 

SLS-O-06 

Eyssen L 

SCP-O-06 

Oluleye J 

SE-O-06 

Hassanalizadeh R 

SMSCS-O-06 

Samuel M 

12:20 – 12:40 SAEES-O-07 

Miya S P 

SLS-O-07 

Nkosi M S 

SCP-O-07 

Ogunlaja O 

SE-O-07 

Mwamba E 

SMSCS-O-07 

Mosola N 

12:40 – 13:00 SAEES-O-08 

Saeed M M 

SLS-O-08 

Erukainure O L 

SCP-O-08 

Diejomaoh O T 

SE-O-08 

Rabba Z A 

SMSCS-O-08 

Otegbeye O 
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12:00-13:00 Early Lunch for Poster Presenters and Poster Judges 

13:00 – 14:00 Lunch 

13:00-14:00 Poster Viewing, Presenting and Judging 

 

14:00 – 15:20 Session 3 – ORAL PRESENTATION 

Time/venue Room Sh5: 

SAEES 

Room Sh4:    

SLS 

Room Sh3:   

SCP 

Room Sh1:          

SE 

Room Sh2: 

SMSCS 

14:00 – 14:20 SAEES-O-09 

Ebhuoma O 

SLS-O-09 

Jones S 

SCP-O-09 

Oseni S 

SE-O-09 

Sewchurran S 

SMSCS-O-09 

Adeyemi R 

14:20 – 14:40 SAEES-O-10 

Migeri S 

SLS-O-10 

Maiyo F 

SCP-O-10 

Schuld M 

SE-O-10 

Srivastava S 

SMSCS-O-10 

Hlongwana S 

14:40 – 15:00 SAEES-O-11 

Shezi S 

SLS-O-11 

Naidoo S 

SCP-O-11 

Mombeshora T 

SE-O-11 

Tolesa G 

SMSCS-O-11 

Agbaje T 

15:00 – 15:20 SAEES-O-12 

Sithole N 

SLS-O-12 

Mncwabe Z 

SCP-O-12 

Mthiyane W 

SE-O-12 

Zungu V 

SMSCSS-O-12 

Dlamini W 

 

 

15:20 - 15:50    Finalisation of Judging and Tea 

 

15:50 – 16:20 Prize-Giving (Sh1 Shepstone Lecture Theatre) 

Professor Kevin Kirkman, Dean of Research: College of Agriculture, Engineering 

and Science, UKZN  

 

16:20 – 16:30 Lucky Draw 

 

16:30  Closing  
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PROGRAMME:  INNOVATION STREAM - RESEARCH TO MARKET 

 
09:50 – 11:10  Session 1 (Sh14) 

 

09:50  UKZN InQubate  

  Dr Umeshree Govender, InQubate Project Manager 

10:00  Introduction to Intellectual Property 

  Mr Vishen Pillay, Partner and Patent Attorney, Adams and Adams 

10:30  Quantum Technology and Open-Source Devices (an example of research.  

  innovation) 

  Dr Marco Mariola, UKZN School of Chemistry and Physics 

10:35  Student pitches for Innovation Competition: 

� Encryption and Key management in the cloud: Enforcing data 

confidentiality    

Napo Nathnael Mosola, MSc Computer Science 

� Automated Sports Field Line Maker Robot    

Johan Horst Gerken, BSc Mechanical Engineering 

� RFID Based Automated Retail Store System 

Excellent Keganne Kwailane, BSc Computer Engineering  

11:00  Pre-judging 

 

11:10 – 11:40 Tea 

 

 

11:40 – 13:00 Session 2 (Sh14) 

 

11:40  The National System of Innovation Landscape 

  Dr Anitha Ramsuran, TIA Regional Stakeholder and Communication Manager 

12:10  Student pitches for Innovation Competition: 

� Africhino Quasi Computer      

       Kreason Aaron Naidoo, BSc Hons Physics 

� Wing-In-Ground Effect Flying Hovercraft   

Kai Broughton, Duran Martin, Nino Wunderlin, Dylan Williams,   

         BSc Mechanical Engineering 
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� Three Wheeled Electric Vehicle      

Clydene Reddy, Yogesh Sanpersad, Muhammad Sohail Ebrahim, Mathew Jo 

Mathew, BSc Mechanical Engineering 

� Low cost water driven jetback                    

Johan Horst Gerken, BSc Mechanical Engineering 

12:50  Pre-judging 

 

13:00 – 14:00 Lunch and Poster/Exhibit Viewing 

 

 

14:00 – 15:20 Session 3 (Sh14) 

 
14:00  Technology Roadmap & Route to Market Strategy 

  Ms Nonhlanhla Ngcobo, TIA Portfolio Manager: Natural Resources 

14:30  Student pitches for Innovation Competition: 

� Amphibious Vehicle                     

Roneil Sivanandan, Nicholas de Silva, Marco Lopes, Lareesan Naidu                                     

BSc Mechanical Engineering 

� Low cost training vehicle simulator                                

Johan Horst Gerken, BSc Mechanical Engineering 

� Dog Body Language Recognition using Posable Images 

                               Yeshalen Naicker, BSc Hons Computer Science 

� Development of a Remote Controlled Flying Car                                

Kevlin Govender; Erlank Slabbert, MSc Mechanical Engineering 

 

15:05  Final judging and announcement of winners 

 

 

Innovation Stream Co-hosted by UKZN InQubate & Technology Innovation Agency 
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Keynote Lecture 

 

Water and Risks – a symbiotic relationship 

By 

JAY BHAGWAN – EXECUTIVE MANAGER:  WATER USE AND WASTEWATER 

MANAGEMENT, WATER RESEARCH COMMISSION  

 

Abstract:  Water and Risks – a symbiotic relationship 

The world has been in the deep throes of the highest impact El Nino cycle in more than two decades. In 

Africa, Asia, North America this has meant severe dry spells with some of the most intense droughts. 

South Africa’s own economic fortunes have been severely challenged by intense drought episodes and 

Ethiopia has experienced its most intense droughts in 50 years. South America in turn has experienced 

the other side of that coin with destructive flood events. This has all happened against the backdrop of 

debilitating heat waves that has characterized 2015 as the hottest year on record globally… to date.  

At the same time, the world has signed up to the Sustainable Development Goals (SDGs). These carry 

the very ambitious target of access to safe water and improved sanitation to everyone around the world. 

This is against the backdrop of increasing water scarcity. It is clear time for a disruptive change in the 

way we develop and manage our water resources on the one hand, and deliver water and sanitation 

services on the other. New planning paradigms and the benefits of the fourth industrial revolution point 

to incredible new possibilities.  

In the wake of these developments and the heightened national and global prioritization of water and 

sanitation matters the role of the plumber needs once again to be reappraised. The individual plumber 

and the plumbing community of practice have long been the keystone of both W&S services as well as 

the maintainers of the integrity of the systems that we have relied on for centuries, nay millennia, yet 

there is no national or international policy document that talks to a new plumbing strategy. Equally the 

plumbing fraternity has been relatively quiet outside plumbing circles on the role and characterization 

of the 21st century plumber.  

The new and disruptive approach and solutions in the 21st century is an important part of the Vanguard 

that will enable us to reach the goals of universal access to sustainable services as well as increased 

local, national and global water security. We have a duty, as scientist and acdemics,  of both redefining 

the new solutions and unveiling the strategies to dramatically develop the profession in large numbers 

as the SDGs depend on the an important service fundamental, and that is global access to quality 

professionals and solutions wherever you are. 

 

College of Agriculture, Engineering and Science 
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Biography: 

  Jayant Bhagwan, is the Executive Manager of the key strategic area of 

Water Use and Waste Management at the South African Water Research 

Commission, which focuses on the management of water and wastewater 

in the Domestic, Mining and Industrial sector. He has been instrumental 

in creating the portfolio of research projects and innovations related to 

water supply and wastewater management. He completed his Masters 

Degree in Tropical Public Health Engineering from Leeds University, 

UK. With his knowledge and experienced gained in implementation of 

water and sanitation projects, he has played and participated in the 

shaping of national water policy and legislation. 

He held the posts of the President of the Water Institute of Southern Africa, Chairperson of the Minister 

of Water Affairs and Forestry Water Advisory Committee, as well as international advisory positions 

with the Water Supply and Sanitation Collaborative Council, IWA- Global Development Agency and 

UNEP. He continues to be actively involved in a broad range of areas in the field of water supply, 

wastewater and sanitation, with current focus being on sanitation technologies for the future, technology 

innovation and application, social franchising of O&M, conduit hydropower, benchmarking, reuse and 

reclamation of effluents. 

Recent initiatives of his are Conduit Hydropower Generation from pressurised supply of water as a green 

solution for energy offsetting and compensation. Urban water sensitive design with the intention of 

developing an urban water cycle which is much more resilient and less dependent on transfers, using 

reuse, recycle and recovery options. 

As part of recycle and reuse area, he has special interest in Sanitation Technology Game Changing: 

Shifting the technology and paradigm from waterborne to off the grid solutions dealing with human 

wastes beneficially at source. Currently, few of these technologies are being scaled up for demonstration 

in South Africa and are led by Jay. 
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ORAL PRESENTATIONS (Sh5 Shepstone Lecture Theatre) 

Time Room Sh5 Title Page No. 

09:50 – 11:10 Session 1 Chair:   Professor Michael Chimonyo  

09:50 – 10:10 SAEES-O-01:  Benjamin 

Chapeyama 
School of Agricultural, Earth and 

Environmental Sciences 

Analysing the cost-effectiveness of 

Latrine Dehydrated and pasteurization 

(“ladepa”) agricultural pellets and 

struvite as new fertilizers: 

experimental evidence for maize, 

wheat and sugarcane in KwaZulu-

Natal, South Africa 

34 

10:10 – 10:30 SAEES-O-02:  Dionne 

Makuwaza 
School of Agricutural, Earth and 

Environmental Sciences 

The Impact of Electrification on Rural 

Women’s Participation in Agriculture 

and their Welfare  

35 

10:30 – 10:50 SAEES-O-03:  Cwengile 

Dweba  
School of Agricultural, Earth and 

Environmental Sciences 

Field response of newly developed 

recombinant inbred lines of wheat for 

Fusarium head blight resistance 

35 

10:50 – 11:10 SAEES-O-04:  Meryl 

Jagarnath 
School of Agricultural, Earth and 

Environmental Sciences 

Climate change mitigation and 

adaptation planning in Durban, South 

Africa 

36 

11:40 – 13:00 Session 2 Chair:   Professor Michael Chimonyo  

11:40 – 12:00 SAEES-O-05:  Isack Mathew  
School of Agricultural, Earth and 

Environmental Sciences 

Crop type impact on Atmospheric C 

allocation to shoots and roots and link 

with sequestration into Soils: Results 

from a meta-analysis 

37 

12:00 – 12:20 SAEES-O-06:  Michael 

Chipeta  
School of Agricultural, Earth and 

Environmental Sciences 

Early storage root bulking index and 

agronomic traits associated with early 

bulking in Cassava 

38 

12:20 – 12:40 SAEES-O-07:  Slindile P. 

Miya 
School of Agricultural, Earth and 

Environmental Sciences 

Overcoming the challenge of physical 

seed dormancy in Bambara groundnut 

by scarification: A seed quality study 

39 

12:40 – 13:00 SAEES-O-08:  Mohamed M. 

Saeed  
School of Agricultural, Earth and 

Environmental Sciences 

A laboratory evaluation of South 

African strains of entomopathogenic 

fungi Beauveria bassiana (Balsamo) 

Vuillemin against the adults of 

Lasioderma serricorne (Coleoptera: 

Anobiidae) and Sitophilus zeamais 

(Coleoptera: Curculionidae)  

40 

14:00 – 15:20 Session 3 Chair:   Professor Michael Chimonyo  

14:00 – 14:20 SAEES-O-09:  Osadolor 

Ebhuoma 
School of Agricultural, Earth and 

Environmental Sciences 

Modelling the efficacy of malaria 

control strategy in KwaZulu-Natal, 

South Africa using intervention time 

series analysis  

40 

14:20 – 14:40 SAEES-O-10:  Sharon Migeri 
School of Agricultural, Earth and 

Environmental Sciences 

Perennial rye grass (Lolium perenne) 

and maize (Zea mays) response to 

urine-based plant nutrient sources  

41 
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14:40 – 15:00 SAEES-O-11:  Sbonelo Shezi  
School of Agricultural, Earth and 

Environmental Sciences 

The agronomic performance of tissue 

culture (NovaCane®) versus 

conventional seed cane under rain fed 

conditions 

42 

15:00 – 15:20 SAEES-O-12: Nkanyiso 

Sithole  
School of Agricultural, Earth and 

Environmental Sciences 

Soil macrofauna abundance and order 

diversity under long-term 

conservation agriculture in maize 

cropping system 

43 

 

 
ORAL PRESENTATIONS (Sh4 Shepstone Lecture Theatre) 

 

Time Room Sh4 Title Page No. 

09:50 – 11:10 Session 1 Chair:   Professor Theresa Coetzer  

09:50 – 10:10 SLS-O-01:  Adedoyin Ayodeji 

School of Life Sciences 
 Isolation and characterization of 

microalgae for carotenoid production 

 

45 

10:10 – 10:30 SLS-O-02:  Adegoke Adetunji 
School of Life Sciences 

Production and characterization of 

bioemulsifiers from acinetobacter sp. 

isolated from lipid-rich oily 

wastewater 

 

46 

10:30 – 10:50 SLS-O-03:  Enhle Z. Y. Kheswa 

School of Life Sciences
 

Habitat use and predator influence on 

honey badgers in iSimangaliso 

Wetland Park, South Africa. 

 

47 

10:50 – 11:10 SLS-O-04:  Gabriel Aruwajoye 

School of Life Sciences
 From waste to wealth: cassava peels 

as a potential feedstock for biofuel 

production 

 

47 

11:40 – 13:00 Session 2 Chair:   Professor Theresa Coetzer  

11:40 – 12:00 SLS-O-05: Joelle Penniston 
School of Life Sciences 

Effect of non-regulated PH on the 

dynamics of dark fermentative 

biohydrogen production with 

suspended and immobilized cell 

culture systems 

48 

12:00 – 12:20 SLS-O-06 Lauren Eyssen 
School of Life Sciences 

Characterization of the metacaspases 

from animal infective trypanosoma 

species 

49 

12:20 – 12:40 SLS-O-07:  Mthokozisi 

Siphesihle Nkosi 
School of Life Sciences 

Role of MMP-2 in myogenesis  

 

49 

12:40 – 13:00 SLS-O-08:  Ochuko L. 

Erukainure 

School of Life Sciences 

Annona senegalensis suppresses 

oxidative pancreatic injury and inhibits 

key-enzymes related to type 2 

diabetes and obesity  

50 
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14:00 – 15:20 Session 3 Chair:   Professor Theresa Coetzer  

14:00 – 14:20 SLS-O-09:  Salome Jones  
School of Life Sciences 

Ciliate-Zooplankton Epibiosis in 

Africa’s Largest Estuarine Lake 

51 

14:20 – 14:40 SLS-O-10:  Fiona Maiyo 
School of Life Sciences 

Folate Receptor Targeted PDNA-LUC 

Delivery Using Chitosan Functionalized 

Selenium Nanoparticles 

51 

14:40 – 15:00 SLS-O-11:  Selisha Naidoo 
School of Life Sciences 

Revival and characterization of 

endospore-forming bacteria from an 

ancient sediment core obtained from 

the mfabeni peatland, South Africa 

52 

15:00 – 15:20 SLS-O-12:  Zoleka Mncwabe 

School of Life Sciences
 

The application of layered double 

hydroxides nanoparticles as potential 

anticancer drug delivery systems. 

53 

 
 

ORAL PRESENTATIONS (Sh3 Shepstone Lecture Theatre) 

 

Time Room Sh3 Title Page No. 

09:50 – 11:10 Session 1 Chair:   Professor Werner van Zyl  

09:50 – 10:10 SCP-O-01:  Ayomide Labulo 

School of Chemistry and Physics 

Novel nano structured carbon 

materials obtained from ferrocenyl 

imidazolium compounds 

54 

10:10 – 10:30 SCP-O-02:  Denisha 

Gounden  

School of Chemistry and Physics 

Synthesis, spectroscopic and DFT 

characterisation of 4β-(4-tert-

butylphenoxy)phthalocyanine 

positional isomers for non-linear 

optical absorption 

54 

10:30 – 10:50 SCP-O-03:  Ekemini Akpan  

School of Chemistry and Physics 

Zn(II) formamidine complexes: 
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Zero-inflated regression models with 

application to water quality data 

from umgeni water 

 

79 

14:40 – 15:00 SMSCS-O-11:  Titilayo Agbaje 
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ANALYSING THE COST-EFFECTIVENESS OF USING LATRINE DEHYDRATED 

AND PASTEURIZATION (“LADEPA”) AGRICULTURAL PELLETS AND 

STRUVITE AS NEW FERTILIZERS: EXPERIMENTAL EVIDENCE FOR MAIZE, 

WHEAT AND SUGARCANE IN KWAZULU-NATAL, SOUTH AFRICA 

  

Benjamin Chapeyama 

210546240@stu.ukzn.ac.za 

School of Agricultural, Earth and Environmental Sciences 

Supervised by Prof Edilegnaw Wale and Dr Alfred Odindo 

 

Faecal sludge and urine can be processed into useable waste products [1] such as the Latrine 

Dehydrated and Pasteurization (“LaDePa”) and struvite, respectively, which can be used as 

fertilisers [2]. The financial costs and benefits of using LaDePa and struvite as fertilisers in 

South Africa and the wider sub-Saharan African region have not been quantified. An empirical 

study was conducted using experimental data to quantitatively determine the cost effectiveness 

of using LaDePa and struvite for maize, wheat and sugarcane production.  

 

The costs per hectare of using these waste products to meet crop nutrient requirements for the 

selected crops to achieve specified target yields were determined and compared with the costs 

per hectare of using recommended chemical commercial fertilisers. The financial feasibility 

was determined using partial budgets which tested the relative change in farm profitability as a 

result of a change in the input use. The results showed that LaDePa agricultural pellets were 

not financially viable as a nitrogen source, but could probably be cost effective if used as a soil 

amendment to improve soil physical properties by adding organic matter and carbon.  

 

However, there is a need to account for environmental benefits before firm conclusions are 

made. The use of struvite as a phosphorus source was shown to be financially viable. These 

results could also change if the viability and values of combinations of these nutrient sources 

are analysed. In conclusion, there are potential financial benefits with regard to the use of 

struvite as a phosphorus source. Future studies should examine not only the financial benefits 

of using these products but also account for social and environmental benefits.  

 

 [1] Dube, E., Chiduza, C., and Muchaonyerwa, P. (2012). Conservation agriculture effects on 

soil organic matter on a Haplic Cambisol after four years of maize–oat and maize–

grazing vetch rotations in South Africa. Soil and Tillage Research 123, 21-28. 

[2] Jayne, T. S., Govereh, J., Wanzala, M., and Demeke, M. (2003). Fertilizer market 

development: a comparative analysis of Ethiopia, Kenya, and Zambia. Food policy 28, 

293-316. 
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THE IMPACT OF ELECTRIFICATION ON RURAL WOMEN’S PARTICIPATION 

IN AGRICULTURE AND THEIR WELFARE   

 

Dionne Farai Makuwaza 
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School of Agricultural, Earth amd Environmental Sciences 

Supervised by Dr Maxwell Mudhara 

 

Women are typically major users and suppliers of energy resources in marginalized 

communities [1]. Lack of access to electricity is one of the major impediments to growth and 

development of the rural economies in developing countries [2]. Post-apartheid, the South 

African government had a mass roll-out of electricity to rural households. However, there is 

limited research in South Africa on how this technology has impacted households [3]. This 

study uses a cross-sectional survey conducted in 2016 of 247 households in rural KwaZulu 

Natal. Rigorous econometric estimation techniques will be used to study the relationship 

between electrification and time allocated to agriculture, household activities, employment 

enterprise and income of households. The findings will help provide empirical evidence to 

inform policy makers on the impact of this technology in rural development and help fill the 

knowledge gap in energy studies in South Africa. 
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Fusarium Head Blight (FHB) also known as scab is a devastating disease of wheat and barley. 

It is caused by Fusarium graminearum Species Complex (FGSC), predominantly by F. 

graminearum. The disease causes major quality and yield losses in wheat and poses health risks 

to humans and animals. Major FHB outbreaks were reported globally and various control 

strategies have been explored in an attempt to alleviate the occurrence and distribution of FHB. 
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Breeding for FHB resistance is considered to be the most economic and environmentally 

friendly management approach. Consequently, a pre-breeding of wheat is actively undertaken 

at the Agricultural Research Council-Small Grain Institute (ARC-SGI) in collaboration with 

the International Centre for Maize and Wheat Improvement (CIMMYT) and regional 

collaborators. Thus far, the program has developed 778 recombinant inbred lines (RILs) of 

wheat for breeding through designed crosses and continuous selfing and selection. The 

objective of this study was to evaluate field response of the newly developed RILs and selected 

checks to FHB infection in order to identify sources of resistance for breeding or direct 

production. The 778 RILs, their eight parental lines (Baviaans, Buffels, Duzi, #910, #936, #937, 

#942 and #1036) and cultivars ‘Sumai 3’ and ‘SST 806’ as resistant and susceptible checks, 

respectively were field evaluated across four environments in South Africa. Test materials were 

artificially inoculated using five strains of F. graminearum. The percentage of heads showing 

FHB symptoms were rated using a scale of 1-100%. About 6% of the lines had <20% infection 

rate suggesting the presence of FHB resistance among tested lines. Analysis of variance showed 

significant differences among genotypes and testing environments. The heritability for FHB 

resistance was estimated at 64%, indicating the possibility of achieving considerable selection 

gains in the tested population and environments. Overall, the following five RILs were selected 

as new sources of resistance: 681 (Buff/1036/71), 134 (Duzi/910/8), 22 (Bav/910/22), 717 

(Bav/937/8) and 133 (Duzi/910/7) with mean FHB scores of 6.8%, 7.8%, 9.5%, 9.8% and 10%, 

respectively. The selected lines are useful genetic resources for resistance breeding against FHB 

of wheat. Further phenotypic and molecular analyses are required to elucidate the numerous 

agronomic traits and resistance genes present in order to breed for elite well rounded lines. 

 

Keywords: Fusarium graminearum, Fusarium head blight, phenotype, resistance, wheat 
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There is increasing attention to the links between climate change mitigation, adaptation and 

sustainable urban planning, especially for identifying the opportunities available in emerging 

economies. The paper presented is the initial phase of a study to integrate mitigation and 

adaptation strategies in urban land use and infrastructure planning. Furthermore, this is the first 

attempt to compile a bottom-up greenhouse gas (GHG) emissions inventory at the 

neighbourhood scale for the Durban metropolitan area (eThekwini Municipality), to identify 

the locations and the drivers of high emissions within the city. The total emissions calculated 

for Durban in 2013, was 12.22 MtCO2e (Mega tonnes carbon dioxide equivalents), of which 

the road transport sector contributed 43%, followed by industry electricity consumption (30%). 

The industrialized spaces in the city were responsible for up to 12 times more emissions than 

the lowest emitting neighbourhood and the per capita emissions from affluent neighbourhoods 

are comparable to cities in high income countries. Three high emission zones were found 

characterized by industry electricity use in (i) south Durban and road transport in the (ii) central 

business district (CBD) and (iii) north Durban. The GHG emissions profiles, together with 



37 

 

future projections of urban land use change and climate change impacts (which are the next 

aspects of the research), provide valuable recommendations for transitioning to a low carbon, 

climate resilient city. 
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Sequestration of atmospheric carbon into soils is an effective solution to compensate for 

anthropogenic global emissions of carbon dioxide. While the impact of land use on soil carbon 

stocks (SOCs) has been thoroughly investigated, the response of SOCs to crop types is yet to 

be determined under different environmental conditions. The objective of this study was to 

elucidate the impact of crop type on the allocation of atmospheric carbon to shoots and/or roots, 

and ultimately to the soils. A comprehensive data analysis was conducted to compare root and 

shoot biomass, root and shoot carbon content and stocks of different crops and to evaluate their 

correlations with soil carbon stocks, using 45 studies with 391 field trials from different 

environments across the world. Grass had the highest average annual plant biomass production 

(19.77 ±1.30 Mg ha-1 yr-1), followed by cereals (9.44±1.30 Mg ha-1 yr-1), fibre (7.90±1.30 Mg 

ha-1 yr-1), legumes (3.29±1.30 Mg ha-1 yr-1), and least oil crops (3.05±1.30 Mg ha-1 yr-1). These 

differences were all significantly different at p<0.05. Annual carbon storage in plants followed 

a similar trend with respective averages values of 6.80±0.60, 4.21 ±0.60, 4.17 ±0.60, 1.98±0.60 

Mg C ha-1yr-1 and 1.32±0.60 Mg C ha-1 yr-1 for grass, cereals, fibre, legumes and oil crops. 

Grasses allocated the greatest proportion of carbon to below ground biomass with a root C: 

shoot C ratio of 0.78, followed by oil crops (0.49), legumes (0.29), cereals (0.24) and lastly, 

fibre crops (0.07). In general, high root and shoot carbon stocks corresponded to high soil 

carbon stocks pointing to a direct link between amount of carbon allocated by plants to their 

shoots and roots, and the amount of carbon present in the soils. Shoot C stocks exhibited 

stronger positive correlation (rs=0.58; p<0.05) with SOCs compared to root C stocks (rs=0.28; 

p<0.05). There was a tendency for high plant carbon stocks and SOCs to occur under clayey 

soils of wet climates as revealed by PCA. Grass have higher potential to sequester carbon 

compared to annual crops while maize and wheat appeared to be the respective summer and 

winter annual crops with the greatest potential for atmospheric carbon sequestration based on 

their carbon allocation patterns.  Maize and wheat are recommended in less degraded soils for 

dual purposes of food security and carbon restoration while grass are recommended in highly 

degraded soils on the basis of their root: shoot ratios with reference to biomass and carbon 

stocks.  
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SAEES-O-06 

 

EARLY STORAGE ROOT BULKING INDEX AND AGRONOMIC TRAITS 

ASSOCIATED WITH EARLY BULKING IN CASSAVA 

 

Michael Chipeta 

213572569@ukzn.ac.za 

School of Agriculture, Earth & Environmental Sciences 

Supervised by Dr Paul Shanahan 

 

One of the attempts by farmers in counteracting the devastating effects of cassava brown streak 

disease (CBSD) on yield and quality of cassava is early harvesting. However, most varieties 

grown by farmers are often late bulking which increases the disease severity while on the other 

hand early harvesting results in significant yield losses. Farmers, therefore, need early storage 

root bulking cassava varieties in order to reduce the time to harvest leading to a faster rate of 

return to investment, while at the same time avoiding devastating effects of CBSD on yield and 

quality of cassava. The study was, therefore, conducted to identify high yielding and early 

storage root bulking cassava genotypes as well as traits associated with early storage root 

bulking and estimate yield loss if any due to early harvesting. The overall aim was to generate 

information that would guide future improvement programmes for high yielding and early 

bulking cassava varieties in Malawi and other countries facing similar challenges. Trials were 

implemented using a triple lattice design at two locations for two growing seasons with three 

harvest intervals (6, 9 and 12 months after planting, MAP). High yields were obtained of up to 

13 t/ha at 6 and 23 t/ha at 9 MAP. Furthermore, the study revealed that yields obtained at 9 

MAP were higher than those obtained at 12 MAP for some genotypes which suggests that such 

genotypes would be considered as early storage root bulking. Simple correlation analysis 

identified harvest index, storage root number, storage root diameter and storage root length as 

the selection criteria to achieve high fresh storage root yield (t/ha) and dry mass yield (t/ha). 

Path coefficient analysis allocated harvest index and shoot mass as the major selection criteria 

in improving fresh storage yield and dry mass yield. The study suggests that both source and 

sink capacities were important for determining early yield. Therefore, these two traits are the 

key determinants of early storage root bulking and should be used when selecting early bulking 

cultivars and indirectly selecting for storage root number, storage root diameter and storage root 

length. 

 

Keywords; cassava brown streak disease, early harvesting, harvest index, path coefficient 

analysis 
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SAEES-O-07 

 

OVERCOMING THE CHALLENGE OF PHYSICAL SEED DORMANCY IN 

BAMBARA GROUNDNUT BY SCARIFICATION -A SEED QUALITY STUDY                          
 

Silindile P. Miya 

slindilemiya@gmail.com 

School of Agricultural, Earth and Environmental Sciences 

Supervised by Prof. Albert T. Modi 

 

Bambara groundnut (Vigna subterranea L.) is an underutilized African legume crop. It has a 

potential to play a significant role as a staple and industrial crop of sub-Saharan Africa, 

competing with common beans and soybeans under harsh conditions associated with climate 

change. However, there are challenges associated with successful production of Bambara 

groundnut. One of these is poor crop establishment due to seed dormancy. The current study 

reviewed the concept of seed dormancy and investigated the effect of physical seed dormancy 

of Bambara groundnut landrace seed characterized by seed coat colour (cream, light brown and 

brown). Standard germination of viable seeds was evaluated to determine the effects 

mechanical and chemical seed dormancy treatments under laboratory conditions according to 

the standard rules for seed testing. Mean germination time (MGT) and germination vigour index 

(GVI) were determined. The seeds were also sown under field conditions to determine seedling 

establishment and correlate it with the laboratory seed vigour test. For both laboratory and field 

trials the experimental design was a completely randomized design replicated three times. There 

were highly significant differences (P < 0.001) between seed colour and scarification as well as 

interaction of these factors with respect to germination percentage. Brown seeds had the highest 

(81.2%) final germination and cream had the least (77.2%).  Imposing chemical and/or 

mechanical scarification improved germination as compared to the non-scarified seeds. Seed 

scarification significantly (P = 0.017) affected GVI contrary to seed colour that had no 

significant effect (P = 0.215) on GVI. Scarified seed germination had high GVI than non-

scarified seeds. With respect to MGT, there was a significant influence of scarification (P = 

0.004) than that of seed colour, which showed non-significance (P = 0.725). Scarified seeds 

were the quickest to germinate than non-scarified seeds. It was therefore concluded that seed 

quality in Bambara groundnut is highly influenced by scarification and seed colour, but vigour 

is less influenced by these factors. The practical implications of the study are that producers 

can use scarification to improve Bambara groundnut germination and stand establishment. Seed 

biotechnologists can use the results of this study to select genotypes with thin seed coats without 

compromising seed quality and yield. 

 

Key words: scarification, viability, vigour, germination 
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SAEES-O-08 

 

A LABORATORY EVALUATION OF SOUTH AFRICAN STRAINS OF 

NTOMOPATHOGENIC FUNGI BEAUVERIA BASSIANA (BALSAMO) VUILLEMIN 

AGAINST THE ADULTS OF LASIODERMA SERRICORNE (COLEOPTERA: 

ANOBIIDAE) AND SITOPHILUS ZEAMAIS (COLEOPTERA: CURCULIONIDAE) 

 

Mohamed Mohamed Saeed 

213573289@stu.ukzn.ac.za 

School of Agricultural, Earth and Environmental Sciences 

Prof Mark D. Laing 

A total of 21 South African strains of Beauveria bassiana were evaluated for their virulence 

against the adults of Lasioderma serricorne and Sitophilus zeamais, under laboratory 

conditions. In the first bioassays, strains were applied at a single dose of 1x108 conidia ml-1. L. 

serricorne was more susceptible than S. zeamais, with 14 strains causing mortality levels > 

50.0% on L. serricorne, compared to two strains in the case of S. zeamais. Six strains that 

caused mortality levels > 90.0% on L. serricorne were compared in dose response assays using 

inoculation by a water suspension and by a powder formulation with corn flour as the carrier, 

using five concentrations (2x104, 2x105, 2x106, 2x107 and 2x108 conidia per volume basis in 

water (ml-1) and weight basis in the powder formulation (g-1)). The water suspension 

consistently provided a higher mortality than the powder formulation at all concentrations. 

100% mortality was recorded with a water suspension at 2x108 conidia ml-1 with Strains 7284, 

7769 and 7320. With the powder formulation the highest mortality of 72.2% was recorded at a 

dose of 2x108 conidia g-1 of Strain 7284. In both assays Strains 7284 and 7769 outperformed 

others at low doses. The same strains achieved the lowest LD50 values of 7x104 and 1x105 

conidia ml-1 and the shortest lethal times LT50 of 2.67 and 2.94d with the water suspension, 

respectively. The result was similar with the powder formulation but there was not much 

difference between strains. Strains 7284 and 7769 were highly virulent on L. serricorne. 

However, it was still necessary to screen for more virulent isolates to control S. zeamais. 

 

 

SAEES-O-09 

 

MODELLING THE EFFICACY OF MALARIA CONTROL STRATEGY IN 

KWAZULU-NATAL, SOUTH AFRICA USING INTERVENTION TIME SERIES 

ANALYSIS 

 

Osadolor Ebhuoma 

214585078@stu.ukzn.ac.za 

School of Agricultural, Earth and Environmental Sciences 

Supervised by Dr Michael Gebreslasie 

The change of the malaria control strategy policy in South Africa (SA) (re-introduction of 

dichlorodiphenyltrichloroethane (DDT)), may be responsible for the low and sustained malaria 

transmission in KwaZulu-Natal (KZN). We evaluated the efficacy of the re-introduction of 

DDT on malaria in KZN, and suggested practical ways the province can strengthen their already 

existing malaria control and elimination efforts, to achieve zero malaria transmission. We 

obtained confirmed monthly malaria cases in KZN from the malaria control program of KZN 

between January 1998 to December 2014. And then employed the seasonal autoregressive 
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integrated moving average (SARIMA) intervention time series analysis (ITSA) to model the 

effect of the re-introduction of DDT (implemented in March 2000) on confirmed monthly 

malaria cases. The ITSA revealed a significant impact of DDT on malaria cases. An abrupt 

decline and sustained low monthly malaria cases (��= -1174.781, p = 0.003) were observed 

following the implementation of the intervention policy. The results of this analysis confirms 

the role of the re-introduction DDT on the evolution of morbidity due to malaria, by estimating 

its impact on confirmed malaria cases before and after the re-introduction. The sustained low 

malaria cases observed over a long period suggest that the continued usage of DDT did not 

result in insecticide resistance as earlier anticipated. The low malaria transmission may be due 

to exophagic malaria vectors, which renders the indoor residual spraying not totally effective. 

Therefore, the feasibility of reducing malaria transmission to zero in KZN requires other 

reliable and complementary intervention resources to support and optimise the already existing 

ones. We suggested the practical application of reactive case detection to determine the optimal 

screening radius appropriate to the different malaria transmission settings or focal screening 

and treatment depending on the level of malaria endemicity. The administration of pre-

erythrocytic malaria vaccines, RTS,S/AS01 (MosquirixTM) to residence living in malaria 

endemic settings and visitors, and introduction of genetically modified sterile male mosquitoes 

are also encouraged.  

 

 

SAEES-O-10 

 

PERENNIAL RYE GRASS (LOLIUM PERENNE) AND MAIZE (ZEA MAYS) 

RESPONSE TO URINE-BASED PLANT NUTRIENT SOURCES 
 

Sharon Migeri 

210549719@stu.ukzn.ac.za 

School of Agricultural, Earth and Environmental Sciences 

Supervised by Dr Alfred Odindo 

 

Urine and urine-derived products such as Nitrified Urine Concentrate (NUC) and struvite   have 

received considerable attention as potential crop nutrient sources among researchers in recent 

years. There are reports in the literature suggesting that stored urine, struvite and Nitrified Urine 

Concentrate (NUC) could be sources of nitrogen and phosphorus (essential mineral elements 

necessary for crop growth). However, most of these studies were lab-based, used synthetic urine 

and focused on macro-nutrients. There is little information on the agricultural use of real urine 

and urine-based products under field conditions. 

A field and tunnel study were carried out at Newlands Mashu research site, (30°57’E, 29°58'S) 

to investigate the response of perennial rye grass (Lolium perenne) and maize (Zea mays) to the 

application  of struvite, NUC and stored urine. The maize field trial was designed as a single 

factor analysis comprising of five treatments (a positive control, negative control, 

NUCxstruvite, NUC and stored urine) and laid out using a Randomized Complete Block Design 

(RCBD)  replicated four times giving a total of 20 experimental units (3 x 1m plots). Maize 

plants were harvested after 6 weeks of growth and the plots replanted with new seeds two more 

times thus giving a total of 3 repeated harvests from the same plots. Data was collected on plant 

height, leaf number and chlorophyll content on a weekly basis. Soil, plant tissue and 

pharmaceutical analysis were done after each harvest. The tunnel study comprised of a maize 

and a rye grass trial. The maize trial was designed as a 5x3 factorial experiment with the 
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following factors: Plant nutrient sources – 5 levels (positive control, negative control, 

NUCxstruvite, NUC and stored urine) and soil type – 3 levels (Sepane, Inanda and Catref) and  

replicated four times  giving a total of 60 experimental units (20 L pots) arranged in a 

randomised block design  . The same design and treatment structure was used for the rye grass 

trial but the grass was planted in 2 L pots. Data was subjected to analysis of variance (ANOVA) 

using Genstat 17th edition and treatment means compared at 5% level of significance.  

Results from the field study showed a significant difference (p<0.05) between treatments in 

terms of biomass for the first planting. The positive (recommended rates) and negative (no 

fertiliser) controls outperformed NUC, NUCxstruvite and stored urine treatments with 

treatment means of 0.909 kg/3m2, 0.673 kg/3m2, 0.540 kg/3m2, 0.451 kg/3m2  and 0.597/3m2,  

kg  respectively. However, there was no significant difference (p>0.05) within treatments with 

respect to the number of leaves and plant height. There was a significant difference between 

the first and second planting with respect to biomass which declined from 0.617 /3m2, kg for 

the first planting to 0.296 kg/3m2 for the second planting.  

The results suggest that urine derived plant nutrient sources are not as effective as industrial 

fertilizers. This could be perhaps attributed to the high residual soil fertility at the experimental 

site. There is need for further analysis on plant tissue/soil fertility analysis and crop growth on 

a range of soils including nutrient deficient soils to evaluate the effectiveness of these urine-

based products. 

 

 

SAEES-O-11 

 

THE AGRONOMIC PERFORMANCE OF TISSUE CULTURE (NovaCane®) VERSUS 

CONVENTIOANAL SEEDCANE UNDER RAINFED CONDITIONS. 

 

Sbonelo Shezi 

212517605@stu.ukzn.ac.za 

School of Agricultural, Earth and Environmental Sciences 

Supervised by Prof Albert Modi 

 

INTRODUCTION  

Conventional sett (CS) propagation of sugarcane has constraints as it uses high quantities of 

seedcane and has a low seed multiplication rate. The recent use of tissue cultured (TC) plants 

as a means of propagation have been promising, and results in varietally pure, disease free 

planting material. However, previous work has shown that there is yield depression encountered 

when using TC plants compared with CS method, and this may negatively affect production of 

sugarcane commercially. Therefore, this project is aimed to evaluate the yield performance and 

agronomic differences of TC vs. CS planting in the first propagation stage, when TC plants are 

planted at different plant spacings.  

 

MATERIALS AND METHOD 

A field trial was established under rainfed conditions at the South African Sugarcane Research 

Institute (SASRI’s) Mount Edgecombe experiment station. The field trial was established as an 

unbalanced factorial experiment designed as a randomised block design with four replications. 

The experiment involved the use of four sugarcane varieties (N12, N31,N41 and N48) planted 
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using four propagation methods (conventional hot water treated setts (Con), tissue culture plants 

planted at 50 cm plant spacing (TC50), tissue culture plants planted at 30 cm plant spacings 

(TC30), and single budded setts planted at 50 cm plant spacing (SP50)). For the varieties N41 

and N48 the tissue culture plantlets were also treated with three in vitro tillering treatment aimed 

at manipulating their tillering patterns, which were Normal tillering (N), Reduced tillering 

(Red) and Dual meristem (Dual). Stalk population, stalk diameter, stalk height, leaf length and 

width were determined at harvest. 

 

RESULTS AND DISCUSSION 

 

The CS and SP50 propagation methods had a significantly greater stalk diameter than the TC 

treatments for varieties N31 and N41. However for N12 and N48 there was no significant 

difference in stalk diameter between all propagation methods. The TC30 and TC50 treatments 

had significantly greater stalk population and height than the CS method for N12 and N31, 

while there were no differences between CS and SP50. For N41 and N48 there was no 

significant difference in stalk population and height between propagation methods. There was 

no significant difference in leaf length between propagation methods for all varieties. The CS 

treatment had a significantly greater leaf width for N12, N31 and N41 compared with other 

propagation methods, while N48 showed no significant difference in leaf width between 

propagation methods. There was no significant difference between in vitro tillering treatments 

for any of the agronomic traits. 

 

CONCLUSION 

TC plants had greater stalk population compared to CS and SP50 propagation methods; 

however, the stalk diameter of TC plants was thinner than of other propagation methods. The 

TC30 treatment produced more stalks compared to TC50 treatment, though there were no other 

agronomic differences between TC30 and TC50. The varieties show different agronomic 

responses to TC propagation. 

Keywords: varieties, Tissue culture, Conventional sett 

 

 

SAEES-O-12 

 

SOIL MACROFAUNA ABUNDANCE AND ORDER DIVERSITY UNDER LONG-

TERM CONSERVATION AGRICULTURE IN MAIZE CROPPING SYSTEM 

 

Nkanyiso Sithole 

nkanyisoj@gmail.com 

School of Agricultural, Earth and Environmental Sciences 

Supervised by Prof PL Mafongoya and Dr LS Magwaza 

 

Conventional tillage has for many years resulted in soil degradation, declining of soil 

biodiversity and health in sub-Saharan Africa. Identifying soil management method that favor 

the abundance of soil macrofauna is desirable for soil health. This study reports on the effects 

of no-till (NT), rotational tillage (RT), conventional tillage (CT) and nitrogen fertilizer 

application rate on soil macrofauna order diversity and abundance on the trial that has been 



44 

 

managed since 1992 under NT in a maize monoculture cropping system in Berville, KwaZulu-

Natal Province. Rotational tillage involved the plowing of the field every after 4-years and 

conventional tillage involved the plowing of the field using mold board plow to a depth of 30 

cm and disking to a depth of 10 cm. Macrofauna sampling was done once at the end of 

2015/2016 rainy season using steel monoliths. Significant trends were observed amongst the 

treatments with respect to the number of macrofauna and order diversity with NT treatment 

having the highest number of organisms followed by the RT and CT, respectively. Order 

diversity varied substantially with respect to treatments with CT showing less diversity. This 

was attributed to lower soil organic matter content associated with this treatment. Organisms 

belonging to orders Isoptera (termites), Coleoptera (beetles) and Demaptera (earwing) were 

more prevalent in the study particularly on soil conservation treatments. These organisms play 

a crucial role in organic matter decomposition and in the long-term maintenance of the soil 

structure. It is concluded that soil macrofauna is mostly affected by type of soil management 

practice, with CT showing a detrimental effect on both abundance and diversity.    
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ROOM Sh4: SESSION 2 – ORAL PRESENTATIONS 

Chair: Prof Theresa Coetzer 
 
 

SLS-O-01 
 

ISOLATION AND CHARACTERIZATION OF MICROALGAE FOR CAROTENOID 

PRODUCTION 

 

Adedoyin Ayodeji 

215040487@ukzn.ac.za 

School of Life Sciences 

Supervised by Prof Stefan Schmidt 

 

Natural carotenoid pigments from green microalgae are known to exhibit beneficial effects in 

the treatment of cardiovascular diseases, high blood pressure, gastrointestinal discomfort, and 

even specific types of cancer. This is mostly due to their antioxidant capacity, which is able to 

scavenge reactive radical species involved in such diseases. Green algae such as 

Haematococcus spp. and Scenedesmus spp. are known producers of such carotenoids, among 

which astaxanthin is probably one of the best-known representatives. Therefore, the isolation 

and characterization of carotenoid producing microalgae was conducted using environmental 

samples collected in Pietermaritzburg, KwaZulu-Natal, as inocula.  
 

Algal isolates were obtained using three different media under strictly photoautotrophic 

conditions. The purified axenic isolates were analyzed via light and electron microscopy. In 

addition, growth rates of isolates were determined under photoautotrophic and 

photoheterotrophic conditions. Moreover, the production of pigments was analyzed using thin 

layer chromatography (TLC), UV/VIS-spectrometry and antioxidant capacity measurements 

using the diphenylpicrylhydrazyl (DPPH) assay.  
 

Based on their cell morphology and cytological structures, the three isolates were identified 

presumptively as Chlorella sp., Scenedesmus sp. and Haematococcus pluvialis. Light and 

electron microscopy further confirmed pigment accumulation in the Haematococcus pluvialis 

and the Scenedesmus sp. isolate. Using acetone extracts and analytical and preparative TLC, in 

addition to chlorophyll a, four carotenoids were identified and isolated from cells of 

Haematococcus pluvialis [I] and two carotenoids from Scenedesmus sp. (II). The Rf values and 

spectral properties matched those reported in the literature for astaxanthin (only [I]), β-carotene 

([I] and [II]), lutein ([I] and [II]), and violaxanthin (only [I]). The DPPH assay showed that 

methanol extracts of all three isolates as well as individual carotenoids isolated via preparative 

TLC, were able to scavenge the organic radical thereby confirming the antioxidant activity of 

carotenoids present in these isolates. 
 

To verify whether sufficient biomass can be generated under photoautotrophic and 

photoheterotrophic conditions for pigment production, growth kinetics were established for all 

three isolates in batch experiments. Haematococcus pluvialis showed the highest growth rate 

of 0.02 h-1 with a generation time of 33 h when grown photoheterotrophically with glucose (50 

mM), while both Chlorella sp. (growth rate = 0.02 h-1 and generation time = 34 h) and 

Scenedesmus sp. (growth rate = 0.01 h-1 and generation time = 53 h) grew best 

photoheterotrophically with acetate (25 mM). However, for the production of the carotenoid 

astaxanthin by Haematococcus pluvialis, photoautotrophic conditions were a better option. 
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SLS-O-02 

 

PRODUCTION AND CHARACTERIZATION OF BIOEMULSIFIERS FROM 

ACINETOBACTER SP. ISOLATED FROM LIPID-RICH OILY WASTEWATER 

 

Adegoke Adetunji 

215077927@stu.ukzn.ac.za 

School of Life Sciences 

Supervised by Prof Ade Olaniran 

 

Lipid-rich oily wastewater is characterized by the presence of fats, oils and greases (FOGs) as 

well as vast array of dissolved organic and/or inorganic substances in suspension at high 

concentrations. The discharge of untreated and inadequately treated lipid-rich oily wastewater 

increases every year due to rapid urbanization and industrial growth. This poses serious threat 

to both terrestrial and aquatic ecosystems. Among the most efficient treatment approaches is 

the addition of microbial surface active compounds to the wastewater. This disperses the lipids 

and other pollutants in the wastewater, and accelerate their mineralization through increased 

bioavailability and subsequent uptake by direct cell contact. The aim of this study was to 

produce and characterize bioemulsifiers from indigenous Acinetobacter sp. isolated from lipid-

rich oily wastewater in Durban, South Africa. Samples of lipid-rich oily wastewater were 

enriched for isolation of potent bacteria using standard methods. Twenty bacteria were isolated 

and screened for bioemulsifier production using oil spreading test, emulsification assay and 

surface tension analysis. Kinetics of cell growth and bioemulsifier production by the selected 

bacteria were studied at 24-h intervals for 7 d. Standard methods were used for determination 

of chemical composition and elucidation of functional groups of the produced bioemulsifier. 

The influence of different hydrophobic substrates as well as temperature, pH and salinity on 

emulsifying activity of the bioemulsifiers was also investigated. Of the eighteen isolated 

bioemulsifier/biosurfactant-producing bacteria, two demonstrated no significant reduction in 

surface tension, and were classified as bioemulsifier producers. The isolates were identified as 

Acinetobacter sp. AB9-ES and Acinetobacter sp. AB33-ES based on PCR amplification and 

analysis of their 16S rRNA gene sequences. Bioemulsifier production by these organisms was 

found to be growth-linked, with maximum emulsifying activities of 83.8 ± 0.17% (at 168 h) 

and 80.8 ± 0.29% (at 120 h) observed for strains AB9-ES and AB33-ES, respectively. 

Bioemulsifier yields of 4.52 ± 0.03 and 4.31 ± 0.04 g/L was obtained for strains AB9-ES and 

AB33-ES, respectively. Preliminary characterization of the bioemulsifiers by FT-IR analysis 

revealed their glycoprotein nature. Bioemulsifier XB9 composed predominantly of 

carbohydrates (65.5%) and proteins (31%) while bioemulsifier YB33 consisted of 

carbohydrates (67.8%) and proteins (25%). Both bioemulsifiers formed stable emulsions only 

with edible oils with highest emulsification index of 79.6 (XB9) and 67.9% (YB33), obtained 

against sunflower oil. The emulsifying activity of the bioemulsifiers was stable over broad 

range of temperature (4-121 ºC), moderate salinity (1-6%) and pH (5.0-10.0). Optimum 

emulsifying activity was observed for XB9 at 50 ºC, pH 7.0 and 3% NaCl concentration while 

YB33 attained peak activity at 70 ºC, pH 7.0 and 5% NaCl concentration. These findings 

suggest the potential industrial and environmental applications of these bioemulsifiers, 

especially in the remediation of oil-polluted sites.  
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SLS-O-03 

 

HABITAT USE AND PREDATOR INFLUENCE ON HONEY BADGERS IN 

ISIMANGALISO WETLAND PARK, SOUTH AFRICA 

 

Enhle Z. Y. Kheswa 

zkheswa7@gmail.com   

School of Life Sciences 

Supervised by Prof Colleen T. Downs 

 

Change in both land use and land cover brings about adverse effects on wildlife. The effects of 

land use change on many elusive mesocarnivores are poorly known. In addition to habitat 

transformation, the presence and habitat use of mesocarnivores can be driven by the distribution 

of large predators. Consequently, we investigated the occurrence of the relatively poorly known 

honey badger (Mellivora capensis) in iSimangaliso Wetland Park (IWP, St. Lucia, South 

Africa).  Although the IWP is a protected area there are areas of forestry plantations 

(agroforestry) on its Western Shores, while areas on its Eastern Shores and Western Shores 

have been rehabilitated to natural vegetation. We used single-season camera trap data from a 

grid of 118 trap stations for 24 days.  Average estimated occupancy of honey badger was 0.38 

± 0.08 and detection probability of 0.12 ± 0.03, with a naïve occupancy estimate of 0.25. 

Distance to water and higher number of trees in the plantations were positively associated with 

honey badger occupancy. Leopard (Panthera pardus pardus) presence had a negative effect on 

honey badger detections while spotted hyena (Crocuta crocuta) presence was positively related 

to honey badger detections. Our findings showed that leopards are suggested as predators of the 

honey badger, while hyenas are cohabitant species with honey badger. We showed that the 

higher occurrence of honey badgers in plantations is linked to the beekeeping practices in 

patches of Eucalyptus trees. This suggests that the modified habitats, in comparison to native 

vegetation, support higher honey badger populations in the IWP. 

 

 

SLS-O-04 

 

FROM WASTE TO WEALTH: CASSAVA PEELS AS A POTENTIAL FEEDSTOCK 

FOR BIOFUEL PRODUCTION 

Gabriel Aruwajoye 

216074440@stu.ukzn.ac.za  

School of Life Sciences 

Supervised by Dr Gueguim Kana 

 

Agricultural residues present a low cost feedstock for bioenergy production especially in 

countries with high agricultural production capacities such as South Africa. Cassava peels waste 

are rich in organic molecules that can be readily converted to value added products such as 

biomaterials and biofuels. However, due to the presence of high proportion of structural 

carbohydrates and lignin, the hydrolysis of this feedstock is imperative to achieve maximum 

substrate utilization and energy yield. 

 

This study models and optimises the release of Fermentable Sugar (FS) from cassava peels 

waste using the Response Surface Methodology. The investigated pretreatment input 

parameters consisted of soaking temperature (oC), soaking time (hrs), autoclave duration(min), 

acid concentration (% v/v), substrate solid loading (% w/v) within the range of 30 to 70, 0 to 
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24, 5 to 20, 0 to 5 and 2 to 10 respectively. The Box Behnken design was used to generate 46 

experimental runs which were investigated for FS release. The obtained data were used to fit a 

quadratic model. 

A coefficient of determination of 0.94 and F value of 21.62 were obtained indicating the good 

fitness of the model. The predicted optimum  pretreatment conditions were 33.98 oC soaking 

temperature, 18.00 hrs soaking duration, 6.94 min autoclave duration, 2.90 % v/v HCl and 9.64 

% w/v solid loading  corresponding to FS yield of 47.90 g/l (0.50 g/g cassava peels) thus 19%  

improvement on  the non-optimised pretreatment. Our findings demonstrate the potential of 

cassava peels waste as an excellent source of fermentable sugar for various bioprocesses. 

 

 

SLS-O-05 

 

EFFECT OF NON-REGULATED PH ON THE DYNAMICS OF DARK 

FERMENTATIVE BIOHYDROGEN PRODUCTION WITH SUSPENDED AND 

IMMOBILIZED CELL CULTURE SYSTEMS 

 

Joelle Penniston 

pennistonj@gmail.com  

School of Life Sciences 

Supervised by Dr E.B. Kana 

 

Biohydrogen has been identified as a promising alternative to the use of non-renewable fossil 

reserves, owing to its sustainability and non-polluting nature. pH is considered as a key 

parameter in fermentative biohydrogen production processes, due to its effect on the 

hydrogenase activity, metabolic activity as well as substrate hydrolysis. The present study 

assesses the influence of regulating pH on dark fermentative biohydrogen production. Four 

experimental hydrogen production schemes were evaluated. Two were implemented using 

suspended cells under regulated pH growth conditions (Sus_R) and suspended and non-

regulated pH (Sus_N). The two others regimes consisted of alginate immobilized cells under 

pH regulated growth conditions (Imm_R) and immobilized and non-pH regulated conditions 

(Imm_N). All experiments were carried out at 37.5°C with glucose as sole source of carbon. 

Sus_N showed a lag time of 5 hours and a peak hydrogen fraction of 36% and a glucose 

degradation of 37%, compared to Sus_R which showed a peak hydrogen fraction of 44% and 

complete glucose degradation. Both suspended culture systems showed a higher peak 

biohydrogen fraction compared to the immobilized cell system. Imm_R experiments showed a 

lag phase of 8 hours and a peak biohydrogen fraction of 35%. While Imm_N showed a lag 

phase of 5 hours, a peak biohydrogen fraction of 22%. 100% glucose degradation was observed 

in both pH regulated and non-regulated processes. This study showed that biohydrogen 

production in batch mode with suspended cells in a non-regulated pH environment results in a 

partial degradation of substrate, with lower yield. This scheme has been the culture mode of 

choice for most reported studies in biohydrogen research. The relatively lower slope in pH trend 

of the non-regulated pH experiment with immobilized cells (Imm_N) compared to Sus_N 

revealed that that immobilized systems have a better buffering capacity compared to suspended 

systems, which allows for the extended production of biohydrogen even under non-regulated 

pH conditions. However, alginate immobilized cultures in flask systems showed some 

drawbacks associated to high rate of gas production that leads to increased buoyancy of the 

immobilization beads. This ultimately impedes the release of gas out of the flask. 
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SLS-O-06 

 

CHARACTERISATION OF THE METACASPASES FROM ANIMAL INFECTIVE 

TRYPANOSOMA SPECIES 

 

Lauren Eyssen 

207521330@stu.ukzn.ac.za  

School of Life Sciences 

Supervised by Prof Theresa Coetzer 

 

Approximately 60 million people and 46-62 million head of cattle and other livestock, from 36 

sub Saharan countries, are estimated to be exposed to African trypanosomiasis. The 

improbability of a vaccine is as a result of antigenic variation displayed by the trypanosomal 

parasites. Current drug regimes require accurate diagnosis and disease staging due to their high 

toxicity. Thus virulence factors, which are essential to the parasite’s growth and survival, have 

become targets for the development of novel chemotherapies and diagnostic assays. The 

metacaspases have been implicated in caspase like activity, cell death processes, cell-cycle 

regulation and differentiation in the Leishmania and Trypanosome kintoplastids and are 

considered to be virulence factors. The putative metacaspase 5 genes from T. congolense and 

T. vivax were both successfully cloned, expressed within inclusion bodies, solubilised and 

refolded using immobilised metal affinity chromatography. The recombinant metacaspases 

were successfully refolded as evident by the hydrolysis of the synthetic peptide substrate, Z-

Gly-Gly-Arg-AMC. Autocatalytic processing was observed within the inclusion bodies. The 

purified full length and autocatalytic products were used to raise IgY antibodies in chickens. 

Active, recombinant metacaspases were characterised by pH regarding optimum and stability, 

and using a variety of inhibitors, peptide and protein substrates. 

 

 

SLS-O-07 

 

ROLE OF MMP-2 IN MYOGENESIS  

 

Mthokozisi Siphesihle Nkosi 

nkosi.mthokozisi@gmail.com  

School of Life Sciences 

Supervised by Prof Carola Niesler 

 

Satellite cells are muscle precursor cells that have the ability to self-renew, proliferate and 

differentiate into myoblasts that eventually elongate and fuse to form myotubes which are vital 

for regeneration and repair of muscle. Matrix Metalloproteinases (MMPs) are zinc 

endopeptidases, proteolytic peptidases which break peptide bonds within their substrates. 

MMP-14 also known as membrane-type 1 matrix metalloproteinase (MT1-MMP) is membrane 

bound and activates MMP-2. MMP-14 and MMP-2 have been studied extensively in the context 

of cancer and invasion, however their exact role in skeletal muscle is less clear. These MMP’s 

are thought to be important during muscle regeneration. There are two forms of MMP-2, 

intracellular MMP-2 and extracellular (secreted) MMP-2. Secreted MMP-2 contains a peptide 

signal that helps direct it outside the cell, while intracellular MMP-2 lacks this feature and is 

therefore retained within the cell. Secreted MMP-2 is known to degrade extracellular matrix 

(ECM) components, facilitating satellite cell mobility and therefore aiding in muscle 
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regeneration, however the role of intracellular MMP-2 is less clear. The current study analysed 

expression levels, activity and role of MMP-14 and MMP-2 in myogenesis. Our results showed 

that MMP-14 is mostly localised at the focal adhesions where actin filaments terminate, 

possibly so that it can activate extracellular MMP-2. Active extracellular MMP-2 levels were 

found to be elevated during both elongation and fusion period of myogenesis. Secreted MMP-

2 plays a vital role in myogenesis, as evidenced by the fact that its inhibition decreased fusion 

by 18%. Intracellular MMP-2 levels was not detected during the elongation period of 

myogenesis, but expression levels of intracellular MMP-2 was evident during fusion. MMP-2 

therefore occurs as an extracellular and intracellular proteins in skeletal muscle; the differential 

role of these two MMP-2 forms in myogenesis requires further exploration.  

 

 

 

SLS-O-08 

 

ANNONA SENEGALENSIS SUPPRESSES OXIDATIVE PANCREATIC INJURY 

AND INHIBITS KEY-ENZYMES RELATED TO TYPE 2 DIABETES AND OBESITY 

 

Ochuko L. Erukainure 

216073060@stu.ukzn.ac.za  

School of Life Sciences 

Supervised by Prof MS Islam 

 

The leaves and stem bark of Annona senegalensis were investigated for their anti-oxidative vis-

à-vis anti-diabetic potentials in vitro. The leaves and stem barks were subjected to sequential 

extraction using solvents of increasing polarity (n-hexane, ethyl acetate, ethanol and aqueous). 

The extracts were subjected to in vitro antioxidant assays using the 2,2'-diphenyl-1-

picrylhydrazyl (DPPH) scavenging and Ferric reducing antioxidant power (FRAP) protocols 

respectively. Their effects on α-glucosidase and pancreatic lipase activity were investigated 

using the enzyme inhibition assay. Their antioxidant effect on Fe2+ - induced oxidative 

pancreatic injury was also investigated ex vivo. The extracts showed potent free radical 

scavenging activity with the stem bark ethanolic extract having the highest activity. The extracts 

significantly (p<0.05) inhibited both α-glucosidase and pancreatic lipase, with the stem bark 

extract showed a greater activity. The extracts significantly (p<0.05) exacerbated the activities 

of Superoxide Dismutase (SOD) and Catalase in pancreatic tissues with concomitant elevation 

of reduced glutathione (GSH) levels as well as reduced levels of malondialdehyde (MDA). 

These results indicate the anti-oxidative, anti-diabetic and anti-obesogenic potentials of A. 

senegalensis leaves and stem bark, with the ethanolic extract of stem bark has the best activity. 

This study also gives credence to the folkloric claims of the use of the plant in the treatment 

and management of type 2 diabetes and other metabolic disorders.   

 

Keywords: Annona senegalensis; Antioxidants; Diabetes; Medicinal Plant; In vitro 
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CILIATE-ZOOPLANKTON EPIBIOSIS IN AFRICA’S LARGEST ESTUARINE 

LAKE 
 

Salome Jones 

208516891@stu.ukzn.ac.za 

School of Life Sciences 

Supervised by Dr Andre Vosloo, Dr Nicola Carrasco and Prof Renzo Perissinotto 

 

Epibiosis is a symbiotic association of two organisms in which one species (epibiont) uses the 

surface of another species (host) as an attachment substrate. Although not traditionally regarded 

as parasitic, recent studies have revealed that epibionts have a mainly deleterious effect on 

zooplankton hosts. In spite of its widespread occurrence, there are very few studies in Africa 

that address epibiosis in the aquatic environment, particularly that involving zooplankton as 

hosts. Epibiotic ciliates are often found in zooplankton samples from the St Lucia Estuary, 

Africa’s largest estuarine lake.  

 

A study was conducted in the St Lucia Estuary between 2014 and 2016 to determine the 

following: 

a) The identity of the epibiotic ciliates. 

b) Their species-specific association with the zooplankton of St Lucia. 

c) Their effect on their hosts. 

d) The environmental conditions that promote their proliferation.  

 

The results of this study reveal that the epibiotic ciliates are the peritrich Epistylis sp., are 

specific for the dominant copepod Pseudodiaptomus stuhlmanni, and have a negative 

association with the fitness of this copepod. Epistylis sp. also appears to be favoured by 

salinities below 20 and turbid conditions, with the latter only holding true if there is a high 

organic matter content. 

 

The ecological implications of ciliate-zooplankton epibiosis in the St Lucia Estuary and similar 

systems will be discussed. 

 

 

SLS-O-10 

 

FOLATE RECEPTOR TARGETED pDNA-Luc DELIVERY USING CHITOSAN 

FUNCTIONALIZED SELENIUM NANOPARTICLES 

Fiona Maiyo  

213560419@stu.ukzn.stu.ac.za 

School of Life Sciences 

Supervised by Dr Moganavelli Singh 

 

In the last decade Selenium has found a new role in life sciences as a potential gene delivery 

vehicle. Selenium, an essential requirement in the function of certain enzymes is known for its 

cancer chemoprevention and chemotherapeutic properties. In this study Chitosan, a positively 

charged natural polysaccharide was used to functionalize selenium nanoparticles (SeNPs). 

Further conjugation to folate was accomplished, for selective tumour targeting in vitro.  
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Physico-chemical studies were conducted on all nanoparticle systems using TEM, UV 

spectroscopy, FTIR and NTA. This study clearly showed that chitosan functionalization and 

addition of a targeting moiety to the SeNPs, influences nanoparticle size, distribution and 

charge. Band shift and nuclease protection studies confirmed their ability to bind, condense and 

protect the DNA cargo from degradation. Evaluation of the effects of all SeNPs on the cell 

viability and related transgene expression, in the HT-29 and Caco-2 (human colon cancer), and 

HEK293 (human embryonic kidney) cell lines was studied using the MTT and luciferase 

reporter gene assays respectively. All NPs and their respective nanocomplexes with pDNA 

demonstrated low cytotoxicity in both cell lines with percentage cell survival over 70 %. Folate 

receptor targeted SeNPs (Fol-SeNPs) exhibited higher transgene expression at the optimum 

binding ratio (w/w) in the Caco-2 cell line, compared to the other cell lines and the non-targeted 

SeNPs.  

These results suggest that the low cytotoxicity and significant gene expression, coupled with 

small particle sizes, make these NPs potentially suitable non-viral gene delivery vectors. 

Further modifications could enable their extension into in vivo delivery.  
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REVIVAL AND CHARACTERIZATION OF ENDOSPORE-FORMING BACTERIA 

FROM AN ANCIENT SEDIMENT CORE OBTAINED FROM THE MFABENI 

PEATLAND, SOUTH AFRICA 

 

Selisha Naidoo 

naidooselisha@gmail.com  

School of Life Sciences 

Supervised by Dr Charles H. Hunter 

 

Endospore-formation is a survival strategy which enables certain bacteria to survive 

unfavourable conditions and remain dormant for extended periods of time. Bacterial endospores 

represent “time-capsules”, which have the potential to provide information regarding the 

genetic and physiological diversity of revived endospore-forming isolates in relation to past 

physico-chemical conditions. The current study was aimed at the revival and characterization 

of dormant aerobic endospore-forming bacteria sampled from sections of an ancient sediment 

core obtained from the Mfabeni peatland; one of the oldest known active peatland regions in 

the world. Samples were taken from sections of a sediment core radiocarbon dated to 514, 2117, 

17 936, 29 020 and 33 500 cal years BP, and then subjected to a sequential extraction protocol 

prior to dilution series plating onto selected media. A total of 270 isolates were chosen for 

genetic fingerprinting purposes and screened using Repetitive Extra-genic Palindromic-

Polymerase Chain Reaction (Rep-PCR) to evaluate genetic diversity. High Resolution Melt 

Analysis (HRMA) was also evaluated as a means to distinguish between fingerprint groupings 

using primer sets targeting the spo0A gene and the hypervariable V3 and V4 regions of the 16S 

rRNA gene. Taxonomic ranking and phylogeny of representative genotypes was assessed 

through sequence analysis of amplified partial 16S rRNA gene fragments. Isolates belonged to 

one of six genera, namely Bacillus, Brevibacillus, Paenibacillus, Domibacillus, Lysinibacillus 

and Paenisporosarcina. Physiological profiling (Biolog EcoPlates™), salt tolerance (0.5%-

15% NaCl) and pH range (3.5-10.5) tolerances of representative isolate groupings were then 

determined. 6% of isolates were unique to depths older than 17 000 cal years BP. Several 
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isolates were not matched to currently-listed species on the NCBI database and require further 

characterization. The results from this study highlight the changes in bacterial genetic and 

physiological diversity which occur along the sediment profile.   

 

 

 

SLS-O-12 
 

THE APPLICATION OF LAYERED DOUBLE HYDROXIDES NANOPARTICLES 

AS POTENTIAL ANTICANCER DRUG DELIVERY SYSTEMS. 

 
Zoleka Mncwabe 

214559307@stu.ukzn.ac.za / mystiqueshades@gmail.com 

School of Life Sciences 

Supervised by Dr Moganavelli Singh 

 

Layered double hydroxides (LDHs) are a group of natural or synthetic clay like materials. 

LDHs possess many chemical properties which make them suitable delivery vehicles for 

anionic drugs. In this study, we have successfully synthesised four LDHs for delivery of 5-

fluorouracil. Using the reconstruction method, 5-Fluorouracil was successfully intercalated in 

MgAl 2:1, MgAl 3:1, ZnAl 2:1 and ZnAl 3:1. 

 

The LDHs were analysed by TEM, XRD, NTA and FTIR. Drug release studies at pH~7 and 

pH~3 over a 7 hour period showed controlled release of the drug.  Mucoadhesive assays were 

conducted to monitor binding of the nanocomplexes to intestinal mucus membranes. MTT 

and SRB cytotoxicity assays showed that these nanocomplexes were more effective than the 

“freely delivered 5-Fluororuacil”. This is due to the protection of the drug inside the LDH and 

the controlled release of the drug from the gallery space of the LDH. 
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ROOM Sh3: SCP - ORAL PRESENTATIONS 

Chair: Prof Werner van Zyl 
 
 

SCP-O-01 
 

NOVEL NANO STRUCTURED CARBON MATERIALS OBTAINED FROM 

FERROCENYL IMIDAZOLIUM COMPOUNDS 
 

Ayomide Labulo 

214585406@ukzn.ac.za  

School of Chemistry and Physics 

Supervised by Prof Vincent Nyamori 
 

New ferrocenyl-imidazolium compounds were synthesized as catalyst for the synthesis of 

shaped carbon nanomaterials (SCNMs).  In this study, the effect of substituents on the 

ferrocenyl imidazolium moiety on the production of Nitrogen doped carbon nanotubes (N-

CNTs) using acetonitrile and aniline as carbon source was compared using CVD techniques.  

Bamboo-like N-CNTs were obtained in good yield at 850oC under inert atmosphere.  The 

SCNMs obtained were characterized by transmission electron microscopy, scanning electron 

microscopy, high resolution transmission electron microscopy, raman spectroscopy and 

transmission thermogravimetric studies. 

 

 

SCP-O-02 
 

SYNTHESIS, SPECTROSCOPIC AND DFT CHARACTERISATION OF 4Β-(4-TERT-

BUTYLPHENOXY) PHTHALOCYANINE POSITIONAL ISOMERS FOR NON-

LINEAR OPTICAL ABSORPTION 

 

Denisha Gounden 

210502128@stu.ukzn.ac.za  

School of Chemistry and Physics 

Supervised by Dr Nolwazi Nombona 

 

In this work the synthesis, spectral characterisation and non-linear optical properties of metal 

free 4β-(4-tert-butylphenoxy) phthalocyanine isomers are described and compared to the 

previously reported alpha derivative. The second order nonlinear optical properties of the 

phthalocyanine isomers were investigated using Z-scan technique and compared to theoretical 

results obtained from density functional theory (DFT) and time dependent density functional 

theory (TD-DFT) calculations. Z-scan results indicated strong non-linear behaviour, revealing 

reverse saturable absorption (RSA) profiles for all four isomers. The experimental non-linear 

absorption coefficients (����) values showed the following trend: C4h (9.31 x 10-10 mMW-1)> 

D2h (7.89 x 10-10 mMW-1)> Cs (7.32 x 10-10 mMW-1)> C2v (1.77 x 10-10 mMW-1). These results 

were similar to the 4α-(4-tert-butylphenoxy) phthalocyanines as the C2v and Cs isomers were 

found to have the lowest ���� values compared to other symmetries. In this work the 4β-(4-tert-

butylphenoxy) phthalocyanine C4h isomer was found to show better non-linear optical 

properties compared to all other isomers.  
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SCP-O-03 

 

ZN(II) FORMAMIDINE COMPLEXES: SYNTHESIS, MOLECULAR STRUCTURES 

AND CATALYTIC ACTIVITY IN RING-OPENING POLYMERIZATION OF 

CYCLIC ESTER 

 

Ekemini Akpan 

212561239@stu.ukzn.ac.za 

School of Chemistry and Physics 

Supervised by Dr Bernard Owaga and Dr Stephen Ojwach 

 

The reactions of N,N’-bis(2,6-dimethylphenyl)formamidine (L1) and N,N’-bis(2,6-

diisopropylphenyl)formamidine (L2), with Zn(OAc)2.2H2O salt and auxiliary benzoate ligands 

or Zn(OAc)2.2H2O produced the respective Zn(II) formamidine acetate and benzoate  

complexes 1–4 (Scheme 1).  All the complexes were characterized by IR, NMR spectroscopy 

and elemental analysis.  While complex 1 is trinuclear, 2–4 are dimeric in the solid state. 

Complexes 1–4 formed active catalysts in the ring opening polymerization (ROP) of ɛ-

caprolactone (ɛ-CL), D,L-lactide (D,L-LA) and L-lactide (L-LA) monomers. Investigation of the 

kinetics of polymerization of ɛ-CL and LAs revealed first order dependence of the 

polymerization reactions on monomer concentration. The nature of the N,N’ 

diarylformamidines ligands, auxiliary acetate and benzoate ligands were found to affect the 

catalytic activity as well as the properties of the polymers. Activation parameters obtained from 

Arrhenius plot, Eyring plots and ES-MS of the polymers points to coordination insertion 

mechanism.[1, 2] 
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[1] E.D. Akpan, S.O. Ojwach, B. Omondi, V.O. Nyamori, New J. Chem., 40 (2016) 3499-3510. 

[2] E.D. Akpan, S.O. Ojwach, B. Omondi, V.O. Nyamori, Polyhedron, 110 (2016) 63-72. 
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OXIDATIVE DEHYDROGENATION OF N-OCTANE USING CHROMIUM-

MOLYBDENUM OXIDE BASED CATALYSTS 

 

Harinarayana Bandaru  

harinarayana.che@gmail.com 

School of Chemistry and Physics 

Supervisor by Prof Holger B. Friedrich and Dr Sooboo Singh 

 

Catalytic oxidative dehydrogenation (ODH) of paraffins has been extensively researched in 

recent years. Studies have probed the ODH of alkanes as a potential route for alkene production. 

Recent studies have shown that catalysts based on high surface area inorganic materials tend to 

have better thermal stability [1]. ODH could reduce costs, give lower greenhouse gas emissions, 

and save energy [1, 2]. Development of new heterogeneous catalysts can assist in the conversion 

of alkanes to more valuable products. In the chromium-molybdenum oxide catalyst system, it 

has been shown that different Cr/Mo ratios influence the reducibility of the catalyst impacting 

on its activity [3, 4]. 

 

Chromium molybdenum oxide catalysts were synthesised by varying metal content and 

characterized by a series of physical and chemical methods. The catalysts were tested in the 

oxidative dehydrogenation of n-octane in a continuous flow, fixed-bed reactor operated in a 

down flow mode. Product analysis was performed using GC-TCD, GC-FID and GC-MS.  

The selectivity toward desired products was dependent on the chromium and molybdenum ratio 

(Cr/Mo) of the catalyst. A Cr/Mo ratio of 0.67, this being close to the stoichiometric ratio for 

pure chromium molybdate, gave an octane conversion of ~6 % at 350 °C. The selectivity toward 

octene isomers were larger over the 0.67 catalyst when compared to the other catalysts. The 

other products formed in this reaction were carbon oxides, cracked products and aromatic 

compounds. 
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THE KINETICS AND MECHANISM OF CHLORINE DIOXIDE DISINFECTION OF 

ESCHERICHIA COLI AND PSEUDOMONAS AERUGINOSA IN AQUATIC SYSTEMS 

 

Isaac Ofori 

214584712@ukzn.ac.za  

School of Chemistry and Physics 

Supervised by Prof Sreekantha B. Jonnalagadda and Prof Johnson Lin 

 

The concerns of organo-chlorine disinfection by-products (DBPs) such as trihalomethanes and 

haloacetic acids associated with free available chlorine disinfection reactions have resulted in 

the increasing interest in the use of alternative disinfectants in the drinking water treatment 

industries. Chlorine dioxide has been considered as a suitable alternative disinfection 

technology to chlorine in the control of pathogenic microorganisms in water. This study 

investigated the kinetics and mechanism of chlorine dioxide inactivation of two Gram-negative 

bacteria Escherichia coli (ATCC 35218) and Pseudomonas aeruginosa  (ATCC 27253) in an 

oxidant demand free (ODF) water in detail as a function of disinfectant concentration, water 

pH, temperature variations and bacterial density. Experiments were conducted at disinfectant 

residual concentrations (0.5 – 5.0 mg/l), temperature (4 – 370C) in a 0.01M phosphate buffered 

saline (pH 6.5-8.5) and bacterial density (105 -107 cfu/ml) in 500 ml bench scale batch reactors.  

Bacterial enumeration was carried out on a nutrient agar by the spread plate technique. The 

effects of chlorine dioxide on bacterial cell morphology, outer membrane permeability, 

cytoplasmic membrane disruption and intracellular enzymatic activity were also studied to 

elucidate the mechanism of action on the bacterial cells. Increasing temperature and disinfectant 

concentration were proportional to the rate of cell killing by chlorine dioxide but efficacy was 

found to be significantly subdued at dilutions below 0.5 mg/l and less dependent on the bacterial 

density. The bactericidal efficiency was higher at alkaline pH of 8 or above as compared to 

neutral and slightly acidic pH,s of 7 and 6.5 respectively. The disinfection kinetic curves of  the 

control parameters investigated followed a biphasic pattern of rapid inactivation within the 

initial 2 minutes which were followed by a tailing even in the presence of residual biocide. The 

curves were adequately described by the Incomplete gamma Hom model. Escherichia coli were 

more susceptible to the disinfectant relative to Pseudomonas aeruginosa. Transmission 

Electron Microscopy images of the bacteria cells exposed to chlorine dioxide at the 

experimental concentrations did not indicate gross morphological damage to the outer 

membranes of the cells in both organisms. Chlorine dioxide however was found to increase the 

permeability of the outer and cytoplasmic membranes leading to the leakage of membrane 

components such as, 260nm absorbing materials and inhibiting the activity of the intracellular 

enzyme β-D-galactosidase. It is suggested that the disruption of the cytoplasmic membrane and 

subsequent efflux of intracellular components results in the Gram- negative bacterial death. 
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SCP-O-06 

 

POLYCYCLIC AROMATIC HYDROCARBONS IN THE SEDIMENTS OF THE 

UMGENI AND MSUNDUZI RIVERS IN KWAZULU-NATAL 

 

Jeremiah Oluleye 

212562458@stu.ukzn.ac.za  

School of Chemistry and Physics 

Supervised by Prof Bice Martincigh 

 

Polycyclic aromatic hydrocarbons (PAHs) can exist in over 100 different combinations of fused 

aromatic rings.  They occur ubiquitously in environmental matrices worldwide.  They are 

persistent organic pollutants (POPs) that are lipophilic in nature.  Most are formed as a result 

of incomplete combustion of carbon-containing materials, such as oil, wood, cigarettes, garbage 

or coal, and also from other activities, such as driving, agricultural burning, paving with asphalt, 

road construction and so on.  Some PAHs have been observed to be toxic, carcinogenic, 

mutagenic and teratogenic and those not found to be carcinogenic may act as synergists.  This 

prompted an investigation into the presence of the 16 EPA PAHs in sediment samples of the 

uMgeni and Msunduzi rivers in KwaZulu-Natal Province.  Little or no information is available 

on the concentrations and distribution of PAHs in these two KwaZulu-Natal rivers.  These two 

rivers have anthropogenic, agricultural and industrial activities which make them an appropriate 

site of study.  There are dams and tributaries along the courses of these rivers including various 

effluent discharge points from waste treatment plants.  Eighteen sediment samples were 

collected along the courses of the two rivers for the summer season.  These sediment samples 

were dried and partitioned into different mesh sizes with a sieve.  Extraction of the sediments 

was carried out with the aid of an ultrasonic bath and dichloromethane as the extracting solvent.  

The extracts were cleaned by using silica gel, anhydrous sodium sulfate and dichloromethane 

as eluting solvent.  The almost dry purified extracts were made up to 1 mL with 

dichloromethane and transferred to GC vials with the addition of the internal standard.  Quality 

assurance and quality control measures were observed.  The presence of these PAHs in the 

sediment samples was determined by means of gas chromatography-mass spectrometry (GC-

MS).  The results obtained indicate that the 16 EPA PAHs are present in the sediment samples.  

The method exhibited good recoveries of 80 to 118% and the percentage relative standard 

deviations were observed to be < 5%. 

 

 

SCP-O-07 

 

NUTRITIONAL EVALUATION, BIOACCUMULATION AND TOXICOLOGICAL 

ASSESSMENT OF HEAVY METALS IN EDIBLE FRUITS OF FICUS SUR FORSSK. 

(MORACEAE) 
 

Olumuyiwa Ogunlaja 

213567149@ukzn.ac.za 

School of Chemistry and Physics  

Supervised by Prof Sreekanth B. Jonnalagadda and Dr Roshila Moodley 

 

Ficus sur (Moraceae) is an indigenous medicinal plant found in KwaZulu-Natal and with a wide 

distribution in Africa [1]. It is known as Umkhiwane by the Zulu people and serves as an 
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immediate source of food both to animals and humans, hence playing a key role in their 

everyday survival, especially during times of famine. The proximate composition and 

concentrations of heavy metals in the edible fruits and the growth soil collected from eight 

different sites in KwaZulu-Natal were assess in order to evaluate the nutritional value and the 

impact of soil quality on elemental uptake. 

 

The fruits contained high levels of moisture (88.8 ± 0.2%) and carbohydrates (65.6± 0.03%). 

The fruits also contained 5.2 ± 0.1% of protein, 4.7 ± 0.2% of fat, 7.7 ± 0.02% of crude fibre 

and 17.67 ± 1.3% of ash. The concentrations of elements in the fruits were found to be in 

decreasing order of Ca > Mg > Fe > Zn > Cu > Mn > Se with low levels of toxic metals (As, 

Cd, Co and Pb). Calcium concentrations in fruits ranged from 2270 to 7746 µg g-1 with 

bioaccumulation factor (BAF) between 0.6 and 6.0 indicating the tendency of the plant to 

accumulate this metal. The fruit also tended to accumulate Mg producing BAFs (Exchangeable) 

between 16.9 and 91.5 even though, Mg mobility was low (0.4 to 29.2%).  Consumption of 

20.0 g of F. sur fruits may contribute between 8.4 -11.0%, 9.0-9.2% and more than 54% towards 

the Recommended Dietary Allowance (RDA) for Ca, Mg and Se respectively.  

 

Data from this study indicates that the fruits can serve as an immediate and alternative source 

of energy due to high level of carbohydrates. This study shows that the consumption of the 

fruits of F. sur can help to prevent chronic non-communicable diseases and contribute 

positively to the nutritional needs and health of rural communities in South Africa for most 

essential nutrients without posing the risk of adverse health effects. 

 

[1] Burrows, J.E., Burrows, S.M., 2003. Figs of Southern and South-Central Africa. Umdaus  

Press Hatfield, South Africa. 
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The synthesis of clean neoteric ionic liquids with improved properties in organic synthesis and 

chemical processes is the main drive of this research.  We aim to synthesize new fluorinated 

ionic liquids and also design a variety of new eutectic fluorinated ionic liquid binary mixtures 

for optimum performance in chemical processes.  In this study, we will utilize the unique 

properties of 1H, 1H, 2H, 2H-perfluorooctyl iodide as an alkylating agent for the synthesis of 

fluorinated ionic liquids with different cationic head groups.  A metathesis reaction will then 

be used to exchange the anions to yield various ionic liquids that will differ in polarity.  To 

identify and characterise the obtained products, nuclear magnetic resonance spectroscopy (1H 

NMR, 13C NMR, 19F NMR) will be employed.  Also, thermogravimetric analysis (TGA), 

differential scanning calorimetry (DSC), infrared spectroscopy (IR), rheometry, refractometry, 

Karl-Fisher titration and high performance liquid chromatography (HPLC) will be used to 
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determine the thermal stability, melting point and transition temperatures, functional groups, 

viscosity, refractive index, water content and to check for impurities, respectively.  Lastly the 

pure fluorinated ionic liquids will be combined with their non-fluorinated analogues to make 

ionic liquid binary mixtures of the type [cation 1][anion 1]/[cation 1][anion 2] and [cation 

1][anion 1]/[cation 2][anion 2] [1]. The property of the binary mixtures is expected to switch 

between the two pure ionic liquids resulting in new eutectic fluorinated ionic liquid with better 

performance [2, 3]. However this is not always the case. There is the possibility of a complex 

mixing behaviour between the components of the binary mixture if there is a wide difference 

in the type of anion, as the chemical property of ionic liquids is dependent on the choice of 

anion.   
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The effect of double additive solvent mixtures on the performance of organic solar cells whose 

active layer is composed of poly{4,6-(2-ethylhexyl-3-fluorothieno[3,4-b]thiophene-2-

carboxylate)alt-2,6(4,8-bis(2-ethylhexyloxy)benzo[1,2-b:4,5-b]dithiophene)}  (PTB7) and  

[6,6]-phenyl-C61-butyric acid methyl ester (PCBM) was studied using chloroform as host 

solvent. The results from optical absorption measurement, current density-voltage (J-V) 

measurement amongst other characterization approaches shows that the addition of solvent co-

additives enhances the overall performance of the organic solar cells (OSCs) by improving the 

film nanostructure of the bulk heterojunction (BHJ) photoactive medium thus reducing the 

germinate charge recombination to the minimum. The charge transport measurement also 

suggest an increase in the charge carrier mobility leading to an improved charge extraction in 

the devices. The enhanced devices with solvent co-additives exhibited an improved current 

density, Jsc of 19.78 mA/cm2 and a power conversion efficiency, PCE of  7.37% as compared 

to 10.03 mA/cm2  and 2.94% demonstrated by the devices without solvent additives. 
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Machine learning is the art and science to make computers learn from data how to deal with 

new inputs instead of being explicitly programmed. Quantum computers are currently being 

technologically developed as a powerful alternative to conventional information processing. 

Both machine learning and quantum computing promise to substantially change how society 

deals with information in the near future, and it is therefore only natural to ask how they could 

fit together, or in other words, what it means to do machine learning using a quantum computer. 

This talk gives an overview of the emerging field of quantum machine learning by highlighting 

existing results including our own contributions. We give an illustrative example by showing 

how to implement the famous k-nearest-neighbour algorithm for supervised pattern recognition 

on a quantum computer, and conclude with a critical outlook for this promising research area. 
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Nitrogen-doped carbon nanotubes (N-CNTs) can be synthesised by chemical vapour deposition 

(CVD) method in scalable quantities [1,2].  The two main methodologies, in this regard, is 

either by post or in situ doping [3].  In the in situ  synthesis of N-CNTs, the nitrogen source can 

either be part of the carbon source [3] or the catalyst [4].  N-CNTs are formed when both the 

carbon source and the catalysts are passed through a hot region of a quartz tube in a temperature 

controlled furnace.  Several works have been reported to enhance nitrogen content and N-

doping is still a research focus towards better understanding of N-CNTs.  This includes the 

study of numerous parameters such as effect of synthesis temperature, reaction time, gas flow, 

different catalysts and nitrogen source.   

 

In the current work, influence of the sp3 to sp hybridised nitrogen source ratio in the synthesis 

of N-CNTs by means of the floating catalyst CVD method was explored.  The physicochemical 

properties of the N-CNTs were investigated by several techniques and this include scanning 

and transmission electron microscopies, textural characteristics, powder X-ray diffraction, 

thermal gravimetric analysis and elemental analysis.  When the two nitrogen sources were 

compared before mixing, it was found that sp3 hybridised nitrogen source was a better source 

of elemental nitrogen (5.87%) than sp (3.49%).  Number of N-CNT walls from sp3 nitrogen 

source was tailored by changing the synthesis temperature.  Overall, the sp3 to sp ratios of 1:3 

produced N-CNTs with the highest elemental nitrogen content of 9.38%.  Varying ratio of 



62 

 

sp3:sp hybridised nitrogen is suitable for tailoring the physicochemical properties of N-CNT 

towards preferred applications.  The enhancement of N-doping in N-CNTs from sp3:sp sources 

is subject to synthesis temperature. 
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The six mononuclear Pt(II) complexes comprising of pyridine/quinoline moieties viz. [Pt 

{2-((phenylthiomethyl)pyridine}(H2O)2]2+ (Pt(Hpy)), [Pt{2-((4-tert-

butylphenylthiomethyl)pyridine}(H2O)2]2+ (Pt(t-Butylpy)), [Pt{2-((4-

fluorophenylthiomethyl)pyridine}(H2O)2]2+ (Pt(Fpy)), [Pt{2-

((phenylthiomethyl)quinoline}(H2O)2]2+ (Pt(HQn)), [Pt{2-((4-tert-butyl 

phenylthiomethyl)quinoline}(H2O)2]2+ (Pt(t-ButylQn)), and [Pt{2-((4- 

fluorophenylthiomethyl)quinoline}(H2O)2]2+ (Pt(FQn)) were synthesized. Acid-base titrations, 

as well as temperature and concentration dependent kinetics measurements of the reactions with 

S-containing nucleophiles, viz. thiourea (tu), N,N’-dimethylthiurea (dmtu), and N,N,N’N’-

tetramethylthiurea (tmtu) were studied at pH 2. The reactions were monitored under pseudo-

first-order conditions using stopped-flow and UV-visible spectrophotometric techniques in a 

0.1 M LiOTf/HOTf aqueous medium.  

 

The observed pseudo-first-order rate constants, kobs(1/2), for the stepwise substitution of the 

first and second aqua ligands obeyed the rate law: kobs(1/2) = k2(1st/2nd)[Nu]. The first substitution 

process occurs trans to the sulphur donor, which is explainable by the strong σ-trans influence 

of sulphur [1]. The second substitution occurs trans to the pyridine/quinoline moiets. The 

reactivity of the complexes for the rate of substitution of the first aqua leaving groups decreases 

in the order:  Pt(t-Butylpy) > Pt(Fpy) > Pt(Hpy) > Pt(t-ButylQn) > Pt(FQn) > Pt(HQn). The 
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order of reactivity for the first substitution step can be explained by both steric and electronic 

effects of the nucleophiles.  The reactivity of the nucleophiles for all complexes is attributed to 

their steric bulk and decreases in the following order: tu > dmtu > tmtu. An anomalous trend is 

observed for Pt(Hpy) and Pt(HQn) in which the reactivity can attributed to both steric and 

inductive effects, mainly the positive inductive effect, and decreases in the following order: 

dmtu > tmtu > tu [2].  

 

Studies using 1H and 195Pt NMR spectroscopy were conducted to follow the substitution of 

chloride in the complex (Pt(Fpy).  The results indicate that the ligand structure undergoes a 

dechelation reaction[3]. Quantum chemical calculations were performed to support the 

interpretation and discussion of experimental results.  

 

 1. S. Hochrether, S.T.N., R. Putcha, R. van Eldik, Thermodynamic and kinetic behaviour 

of [Pt(2-methylthiomethylpyridine)(OH2)2]2+. Dalton Transactions, 2011. In press. 

2. Bugarcic, Z.D., et al., Mechanistic studies on the reactions of platinum(ii) complexes 

with nitrogen- and sulfur-donor biomolecules. Dalton Transactions, 2012. 41(40): p. 

12329-12345. 

3. Ongoma, P.O. and D. Jaganyi, Mechanistic elucidation of linker and ancillary ligand 

substitution reactions in Pt(ii) dinuclear complexes. Dalton Transactions, 2013. 42(8): 

p. 2724-2734. 
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DEVELOPMENT AND EVALUATION OF A SMALL-SCALE IN-FIELD 

INTEGRATED POSTHARVEST CITRUS TREATMENT UNIT 

 

Alaika Kassim 
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Supervised by Prof Tilahun Seyoum Workneh 

 

Exposure of kumquat fruit to increased temperatures during transport to packhouses leads to 

decay and excessive deterioration. Therefore the aim of this study was to develop an integrated 

postharvest citrus treatment unit capable of being operated on site at the orchard. The unit 

consists of five systems including a rinsing tank (RT), surface disinfection tank using anolyte 

water (AT), a hot water tank (HWT), a drying zone consisting of a conveyor belt and fans (DZ) 

and a biocontrol tank (BT). The unit was mainly constructed from grade 304 stainless steel with 

a temperature control unit and a circulation pump on the HWT and BT systems. The drying 

section was composed of a conveyor belt and hand crank. An energy analysis revealed that 4.13 

kW and 2.08 kW of electricity was consumed by the HWT and BT as these tanks required 

heating. The thermal efficiencies of HWT and BT were 72% and 87%, respectively. The total 

carbon ratio for the prototype was 0.46 kgCO2/day with a cost of 0.01 USD per operating 

period. The payback period for the unit on a commercial scale was found to be 4.6 years. 

Treatments 1, 3, 13, 15 and 26 displayed the least PWL, decay incidence and firmer fruit in 

terms of the fruit quality. The findings demonstrate that the integrated postharvest treatment 

unit should be recommended for small-scale farmers for in-field processing of fresh fruits. 
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This research presents the EMG, electronics and sensory system for a mechatronics integrated 

Touch Hand 3. This unique myoelectric hand is driven by EMG signals captured at the surface 

of the skin in order to achieve a more robust grasp. The research consisted of different 

configurations and types of electrodes to be used for an EMG device, with the research analysis 

of the different candidates to control the Touch Hand 3. In addition, the EMG experimental 

results to compare contact and non-contact electrodes were carried out to find a correlation 

between the EMG electrodes and an antenna. These results determined the number of layers 

that the EMG sensor will need to obtain the best reading in a patch-Yagi antenna. Stick-on 
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electrodes were used to monitor two muscle groups in the arm at the same time.  Contact and 

non-contact electrode tests were conducted, which used a combination of the embroidered 

electrodes and the stick-on electrodes. The flexion extension muscles were tested in the 

experiments, by letting each volunteer lift a 2.5 kg weight. The electronics and sensory system 

had to be researched, designed, developed and optimised to allow for a mechatronics integration 

of the Touch Hand 3. The prosthetic arm is equipped with tactile sensors to allow the sensors 

to read grip force, object slip, object temperature and object texture. A number of constraints 

were considered in designing this system that is the modularity of the system, cost, weight, and 

its grip strength in comparison with the Touch Hand 2. The electrical modular system was 

designed to accommodate full control and integration with the mechanical system to form a 

myoelectric mechatronics prosthetic system to be used by the amputees more effectively. 
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The use of commercial process simulators like Aspen Plus and ChemChad enable the analysis 

and optimization of industrial processes without the need to build the actual plants. The inputs 

to the simulators must be carefully scrutinized and validated with practical results as they 

largely determine the outputs obtained.  In progress is an Aspen Plus based techno economic 

analysis of a process that recovers butanol from fermentation. The fermentation process is 

termed Acetone Butanol Ethanol (ABE) due to the main products and is marred by extensive 

microorganism inhibition, especially by butanol, resulting in less that 2wt% butanol in final 

solution. This, consequentially, results in high energy requirements in downstream purification. 

Gas stripping has been identified as a cheap and effective way of removing butanol from 

solution (fermentation broth) as it is being produced resulting in higher productivities and a 

higher butanol concentration in the downstream process.  

 

Aspen Plus simulates largely steady-state processes and thus steady-state gas stripping 

experiments were conducted using a simplified gas stripping unit and the inputs put into the 

simulator for result comparison. The Soave-Redlich-Kwong (SRK) property method predicts 

the results to a better accuracy compared to activity coefficient methods (Non-Random Two-

Liquid-NRTL). Three butanol concentrations, representing low (3 g/L), medium (8 g/L) and 

high (21 g/L) level concentrations, were modelled and simulated. The simulator better predicts 

the experimental results at higher concentration levels as evaluated by the relative error. A 

concentration of 7 g/L in the broth will be used as the steady-state butanol concentration in the 

techno economic analysis. This concentration not only is a good compromise between stripping 

rate and inhibition but some laboratory scale fermentation coupled with gas stripping and 

operating on a fed-batch mode have come close to obtaining the steady-state conditions.  
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For completeness, the energy required to purify the stream from the gas stripping unit is being 

evaluated. This also includes the possible benefit that can be obtained from sending this stream 

to a second gas stripping unit.  
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Carbon fiber, glass fiber and hybrids of the two fibers reinforced polymer composites on wind 

turbine blades structures increased substantially. The mechanical properties of FRP composite 

material needs investigation at high temperature before incorporation of these material on wind 

turbine blade structures. In this study, we presents an experimental investigation using short 

beam shear (SBS) test to determine the interlaminar shear strength (ILSS) properties of 

inexpensive glass fiber reinforced polymer (GFRP) composite panels, expansive carbon  fiber 

reinforced polymer (CFRP) composite panels and hybrids of the two composite panels at 

temperatures ranging from 25 to 550c. These composite panels were fabricated using hand 

lamination process and testing the panels as per ASTM D 2344 standards. The delamination 

surface of the composite panels were examined using scanning electron microscopy and load-

deformation (L-D) relationships were analysed. The results show that the interlaminar shear 

strength (ILSS) of glass panels are reduced by 34%, carbon panel by 36% and the hybrid panel 

by 35.5% as the temperature is increasing. The hybrid panel interlamianr shear strength is not 

much difference with expensive carbon panel and the material cost is reduced to fabricate the 

structures with good mechanical properties.  
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In remote sensed hyperspectral imagery, class discrimination has been a major concern in the 

process of reducing the dimensionality of hyperspectral images. Local Discriminant Analysis 

(LDA) is a widely accepted dimensionality reduction technique in hyperspectral image 

processing. LDA discriminates between classes of interest in order to extract features from the 

hyperspectral image (HSI). However, the drawbacks of its application to HSI is the presence of 

few labeled samples and its inability to extract equivalent number of features for the classes in 

the image i.e. it can only extract (c-1) features provided there are c classes in the image. 

 

This paper proposes a new graphical manifold dimension reduction (DR) algorithm for HSI. 

The proposed method has two objectives: to maximize class separability using unlabeled 

samples and preserve the manifold structure of the image. The unlabeled samples are clustered 

and the labels from the clusters are used in our semi-supervised feature extraction approach. 

Classification is then performed using Support Vector Machine and Neural Networks. The 

analysis of the result obtained shows that proposed algorithm can preserve both spatial and 

spectral property of HSI while reducing the dimension. Moreover, it performs better in 

comparison with some related state-of-the-art dimensionality reduction methods. 
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A new high pressure vapour-liquid equilibrium (HPVLE) apparatus rated for approximately 

100 bar and 250 C was commissioned in the Thermodynamics Research Laboratory. The 

equipment employs analysis of the equilibrium phases and viewing of the cell contents via a 

transparent equilibrium cell as well as a window in the bath to check the process visually in the 

higher pressure ranges.  
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Vapour liquid equilibrium data for binary mixtures of ethylene - R22 and CO2 – R22 were 

measured up to their critical points. For the CO2 – R22 system measured data were compared 

to literature sources to validate the experimental method and new experimental apparatus. For 

the R22-Ethylene system, there were no available experimental data in the literature; novel data 

were measured at temperatures of (273.15, 293.15, 313.15, 333.15 and 353.15) K. High-quality 

data were produced for each isotherm particularly close to the critical region. The mixture 

critical points were also experimentally measured using the static-analytic apparatus. The 

experimental data were modelled using appropriate thermodynamic models, which showed 

very good representation of the data. Such data is required for the design and optimization of 

separation processes, as well as model development. This aids greatly in designing energy 

efficient and cost effective systems as well as improving models for such designs. 
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The design of liquid retaining structures (LRS) in South Africa have historically involved the 

use of British design standards BS 8110 (1985) and BS 8007 (1987). These design standards 

have since been replaced by EN 1992-1-1 (2004) and EN 1992-3 (2006) respectively- 

presenting the opportunity for the adoption of the now in place Eurocode for the South African 

environment. If South Africa were to adopt EN 1992, the question of this code’s reliability in 

the South African context is raised, considering that foreign codes were conceptualized with 

their own climate and construction practices in mind. This presentation investigates the 

reliability performance of the EN 1992 restrained shrinkage crack model in comparison to the 

South African stipulated reliability performance criteria. Cracking, a serviceability limit state 

which is generally a secondary problem concerned with the aesthetics of a structure, now 

becomes a dominant design criterion for LRS’s where the exceeding of permissible crack width 

limits may result in the structural integrity being compromised. The First Order Reliability 

Method (FORM) was the reliability assessment tool of choice for this investigation. The aim of 

this investigation is to improve the reliability of the EN 1992 restrained shrinkage crack model. 

Key identified design parameters were varied parametrically to assess their influence on the EN 

1992 restrained shrinkage crack model. These parameters included: concrete cover (c), the 

reinforcing bar diameter to effective steel content ratio (φ/ρp,eff), the section thickness (h) of the 

concrete, restraint factor (R) and model uncertainty (θ). It was found through the investigation 

that concrete cover, the reinforcing diameter to effective steel content ratio, restraint factor and 

the model uncertainty decreased the reliability of the crack model. Contrary to this, the section 

thickness was found to have the opposite effect on the EN 1992 restrained shrinkage crack 

model. Understanding the influence held by the respective variables brings to light where within 

the crack models sensitivities lie; thus indicating the potentially most effective ways in which 

reliability compliance may be brought about in the case of code calibration.   

 

Key words: liquid retaining structures, reliability, restrained cracking  
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STREAMFLOW MODELING BY PYTOPKAPI MODEL UTILIZING REMOTELY 
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Remote sensing contributes valuable information to streamflow estimates. Usually, streamflow 

is directly measured through ground based instruments installed within a monitoring station. 

However, in many developing countries like Ethiopia, ground-based hydrological monitoring 

networks are either sparse or nonexistent. These situations restrict these regions to manage their 

water resources and hampers early flood-warning systems resulting in massive socioeconomic 

damages. In such cases, satellite remote sensing is a suitable way or even the only means to 

obtain such information for data-scarce areas. The contribution of remote sensing in providing 

sub-daily basis, continuous and economic hydro-meteorological datasets has been well proven 

and recognized. One of the roles of remote sensing in obtaining streamflow information is by 

streamflow modeling utilizing remotely sensed data as “input” for a hydrological model. 

Precipitation/rainfall is a key “input” to the model. This paper discusses the contribution of 

remote sensing in streamflow modeling using remotely sensed rainfall data of Gilgel Ghibe 

River basin in Ethiopia. Over a Gilgel Ghibe basin, 10 years (2001-2010) of 2 satellite-based 

precipitation products (TRMM & WaterBase) were used. These products were then introduced 

to PyTOPKAPI hydrological model to generate stream flows at daily time scale. The results 

were compared with streamflow observations at Gilgel Ghibe Nr, Assendabo gauging station. 

Three statistical tools (R2, NS and RMSE) were applied for comparisons of the results. The 

study reveals that the satellite precipitation products result in reasonable capture of streamflow 

discharge including extreme cases and their timings. However, these products have shown 

overestimation of streamflow forecast extending to the recession limb over wet months (June-

September) that resulted in overestimation of the flood magnitudes and underestimation of 

streamflow prediction over few dry months (January and February). With this, the paper 

presents the efficacy of the TOPKAPI model for use in stream flow modeling in ungauged 

Ethiopian catchments. It also provides a further understanding of the model and its application 

for reproducing and forecasting the river behaviour of ungauged Ethiopian catchments. In 

addition, we explore the usage and applications of satellite-based precipitation products in 

streamflow modeling. Finally, we illustrate the future directions of streamflow modeling using 

remotely sensed data.  
 

Keywords: pyTOPKAPI model; remote sensing; satellite; TRMM; Waterbase ;Ungauged Catchments; Ethiopia 
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SE-O-09 

 

MODELING AND PERFORMANCE ANALYSIS OF THE ETHEKWINI 

ELECTRICITY DISTRIBUTION GRID WITH INCREASED EG SOURCES  

 
Sanjeeth Sewchurran 

SANJEETH.SEWCHURRAN@gmail.com  

School of Engineering 

Supervised by Prof Innocent Davidson and Prof Olorunfemi Ojo 

 

Embedded Generation (EG) is predicted to play an increasing role in electric power systems of 

the near future. Various EG technologies are becoming a popular sight locally within the city 

of Durban. These projects are driven by the countries electricity shortages, load shedding, rising 

electricity prices, environmental concerns, need for carbon foot print reduction and price 

reduction of EG technology. This move away from large conventional centralised power 

stations to local small scale EG affects network protection, quality of supply, metering and 

control of power flow on the existing network. Studies have shown that EG has the ability to 

impact distribution network fault levels, voltage profiles, increase efficiency, enhance systems 

reliability and security, reduce emissions, improve/reduce power quality and relieve network 

congestion. EG impacts are affected by the local network configuration, line/cable length and 

types, network protection systems, protection co-ordination, load types, equipment type, normal 

and contingency operating limits all of which vary from network to network in different 

countries. In order to understand how EG projects will affect the existing distribution networks, 

a municipal landfill gas to electricity project was selected and utilised as a pilot project to 

investigate the impacts since there are limited local standards, guidelines and technical expertise 

for the implementation of these projects. This project was selected due to the availability of 

many landfill sites within the eThekwini Municipality and around SA. These sites have the 

potential to generate electricity whilst enhancing the environment. Furthermore, landfill gas is 

produced at a constant rate resulting in electricity being generated continually as opposed to 

other variable technologies such as wind and solar. The synchronous generator technology is 

utilised in these projects and produces the highest fault level contribution to the network when 

compared to other generation technologies. These generators also have the ability to operate in 

leading and lagging power factor mode. The eThekwini distribution network and the Bisasar 

Road landfill site was utilised for this case study. The landfill site was established in 1980 and 

has a total surface area of 44 hectares with a landfill capacity of 21 million cubic meters. It is 

considered to be the busiest landfill on the African continent accepting a daily average of 3500 

to 5000 tons of waste. Waste at a landfill sites undergoes a methanogenic stage of bio 

decomposition which produces large amounts of landfill gas typically containing 40 – 60% 

Methane (a known greenhouse gas) content. Previously, the Municipality’s Solid Waste 

Department flared the Methane gas from the site to reduce the risk of uncontrolled fires and 

reduce odours. The Municipality subsequently decided to destroy the Methane more 

productively by generating electricity to alleviate SA’s energy shortage whilst enhancing the 

environment. This case study will identify the feasibility of landfill gas to electricity projects, 

environmental benefits and provide an understanding of the impacts to the local municipal grid. 

 

[1] Víctor H. Méndez Quezada, Juan Rivier Abbad and Tomás Gómez San Román, “Assessment of 

Energy Distribution Losses for Increasing Penetration of Distributed Generation”, IEEE Transactions 

on Power Systems, Vol. 21, No. 2, May 2006 

[2] P Chiradeja and R. Ramakumar, “An Approach to Quantify the Technical Benefits of Distributed 

Generation”, IEEE Transactions on Energy Conversion, Vol. 19, No. 4, December 2004 
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SE-O-10 

 

FACTORS AFFECTING THE RATE OF SCUM FORMATION IN WASTEWATER 

PUMP STATIONS: A CASE STUDY OF ETHEKWINI MUNICIPALITY  

Surabhi Srivastava 

214584642@stu.ukzn.ac.za, surabhi0065@gmail.com 

School of Engineering 

Supervised by Prof Chris A Buckley and Prof Cristina Trois  

 

This study focusses on the effect of external and internal factors on the rate of scum formation 

at wastewater pumping stations. Scum can form throughout the sewer system and wastewater 

installations. It affects efficiency of pumping wastewater as well as the settlers and clarifiers at 

anaerobic wastewater treatment plants. Scum develops in the response to a variety of external 

factors such as diet of population, weather and internal factors for example chemical 

composition, biodegradation related to wastewater discharged to sewer. However, it is still 

unclear as conditions that could predict the formation of thick layer of scum at wastewater 

pumping stations. 

 

In order to obtain understanding of these conditions, 50 wastewater pumping stations within 

the EThekwini municipality were surveyed and monitored for scum formation. Of these 

wastewater pumping stations only 35 were accessible for sampling. Samples of the surface 

scum from the suction well were taken and returned to the laboratory for analysis. Conditions 

immediately preceding scums were variable in previous investigations. The outcome of this 

investigation will assist in identifying “hotspots” for scum formation within the municipality. 

Assist in developing criteria for predicting scum formation based on the location of wastewater 

pump stations, the effect of water consumption, socio-economic intervention and weather 

among other factors.                 

 

 

SE-O-11 

 

EFFECT OF EVAPORATIVE COOLING ENVIRONMENT, MATURITY STAGE 

AND PRE-STORAGE TREATMENTs ON TOMATO FRUIT QUALITY 

 

Getachew Tolesa 

214584678@stu.ukzn.ac.za  

School of Engineering 

Supervised by Prof Tilahun Seyoum Workneh 

 

Cooling is the most important technology to preserve fresh produces. Evaporative cooling 

system is one of the low-cost cooling technology available for fresh produce precooling. Air 

temperature and relative humidity (RH) inside and outside a multi-layer evaporative cooler was 

recorded. Tomato (Lycopersicon esculentum Mill. Nemonetta variety) obtained directly from 

ZZ2 in Limpopo, South Africa was used for the storage trials. The sample tomatoes were stored 

for 28 days and the quality data collections were performed every 7 days. The pH value, 

titratable acidity (TA), total soluble solids (TSS), firmness, colour changes, weight loss (WL) 

and marketability (%) were assessed. The ambient temperature and RH were found to be 22.8 
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°C and 31%, respectively. The cooler inside air temperature and RH were found to be 15.2 °C 

and 86%, respectively. Temperature and RH variation inside the cooler from air inlet to exit 

locations were varied from 2 to 3 °C and 5 to 8%, respectively. The pH values of tomatoes 

harvested at green, pink and red mature stages were found to be 4.86, 5.07 and 5.03, 

respectively. The TA of tomatoes harvested at green, pink and red maturity stages decreased 

from 0.5% to 0.3%, 0.44% to 0.3% and 0.38% to 0.3% over 14 days of storage, respectively. 

The pH value remained the same after 14 days except in control sample tomatoes subjected to 

evaporatively cooled storage environment, anolyte water and hot water treatments. The TSS of 

tomatoes harvested at green mature stage increased during the first 7-days of storage and then 

decreased over the second week of storage and then followed by an increasing trend thereafter.  

On the other hand, the TSS of tomato samples harvested at pink stage increased during the first 

7-days of storage and then followed by a decrease during the second week of storage up to 14 

days which was followed by an increasing trend up to day 21 of storage. The tomatoes harvested 

at red maturity stage experienced a decrease in TSS during the first week of storage and then 

the TSS increased thereafter. The TSS to TA ratio ranges from 7.8 to 15.1, 6.7 to 27.3 and 8.8 

to 33.9 for tomato samples harvested at green, pink and red stages, respectively. The tomatoes 

harvested at green, pink and red maturity stage experienced a decrease in firmness during the 

28 days of storage. The tomatoes stored in the cooler had higher firmness than those stored 

under ambient conditions. Hot water treatment aggravated the loss of firmness of tomatoes 

harvested at red maturity stage. The tomatoes harvested at all maturity stage experienced a 

decrease in hue angle. The tomatoes stored in the evaporative cooler experienced a higher hue 

angle than those stored under ambient conditions. The tomato samples stored under ambient 

conditions had higher WL when compared to those stored in the cooler. Conclusively, the pH, 

TSS, TA, acidity ratios and cumulative WL increased during ripening of tomatoes harvested at 

all the three maturity stages while hue angle and firmness decreased during storage period. 

Evaporatively cooled storage significantly improved the shelf-life and the marketability of 

tomatoes harvested at green, pink and red maturity stage. 

 

 

SE-O-12 

 

IDENTIFICATION OF RESIDUAL CHROMOPHORES IN DISSOLVING PULP 

FIBRES USING PY-GC/MS 

 

Vezekile Zungu 

208501606@ukzn.ac.za 

School of Engineering 

Supervised by Prof Bruce Sithole 

 

The impact of chromophores on the quality of dissolving pulp is a pressing issue in the global 

pulp and paper industry. An important aspect of solving this problem is the identification of 

chromophores in the pulp. The application of current technology for analysis of chromophores 

in pulps is tedious and long, it takes at least seven days to generate results and a large quantity 

of pulp is required for the analysis. Such a long processing time is not acceptable for industrial 

applications.  Hence, we have developed a rapid methodology that can do the analysis in about 

an hour.  

 

Analytical pyrolysis was combined with gas chromatography/mass spectrometry (Py-GC/MS) 

to examine the role of chromophores in brightness reversion in dissolving wood pulp. Firstly, 

chromophores were identified in fully bleached chemical pulps before and after brightness 
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reversion. Secondly, the impact of cooking and bleaching on the formation of chromophores 

was investigated. Results showed that the main contributing factors to brightness reversion are 

chromophores such as furans and conjugated ketones originating from the oxidized 

carbohydrates in the pulp. It was also observed that the bleaching chemicals have a significant 

impact on the formation of chromophores. Py-GC/MS has shown to be a promising tool for 

direct analysis of residual chromophores in fully bleached and in-process chemical pulps. 
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SMSCS-O-01 
 

SPATIAL CORRELATION OF DIABETES PREVALENCE ACROSS AFRICA 

USING META-DATA 

Adenike O. Soogun 

216065101@ukzn.ac.za  

School of Mathematics, Statistics and Computer Science  

Supervised by Dr Siaka Lougue 

 

Diabetes is rising in African continent with high disparities among countries. However, the 

complexities and heterogeneity of disease level across the continent has necessitated need for 

the study. A holistic understanding of the global knowledge is important. But accurate 

understanding of the disease with specific situations is essential in formulating policy and 

management of the disease. It is crucial to identify high-risk geographical countries and 

determine similar countries as regard exposure to diabetes. 

 

This study examine diabetes prevalence across the African continent with underlying socio- 

economic and health risk  indicators to (1) show disease mapping of diabetes prevalence and 

the underlying indicators and (2) to determine the geographic pattern of diabetes prevalence by 

identifying spatial clusters. Meta-Data was extracted from the world data bank and World 

Health Organization (WHO). Spatial analysis using Moran index as well as cluster analysis are 

implemented using R software with maptools, mclust, ape, rgdal, spdep packages were used. 

Global and Local Moran’s Indices were calculated to determine spatial autocorrelation in the 

pattern of diabetes prevalence across Africa and also according to different regions. Cluster 

analysis using different techniques was performed.  

 

Key-words:  

 

Diabetes, Meta-data, Mapping, Spatial autocorrelation, Cluster analysis, R software.  

 

 

SMSCS-O-02 

 

DETERMINISTIC OPTIMAL CONTROL THEORY 

Enos Mphahlele  

216072472@stu.ukzn.ac.za  

School of Mathematics Statistics and Computer Science 

Supervised by Dr Jean Medard Ngnotchouye 

 

In this talk we present a review of the theory of deterministic optimal control.  An optimal 

control problem consists of finding the maximum or minimum of a functional subject to a 

controlled differential equation.  There are two main approaches to optimal control problems. 

One is the Pontryagin maximum principle that ensure the existence of the so-called adjoint 

variable so that the problem simplifies to  the solution of a two points boundary value problem. 
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The maximum principle leads to a numerical algorithm called the forward backward sweet 

algorithm which is an iterative algorithm where the state equation or constraint of the original 

optimal control problem is solved forward in time, the adjoint equation is solved backward in 

time and the control is updated using the maximality principle until a certain convergence is 

reached. The other approach to optimal control problems is the dynamic programing approach. 

Here one proves the existence of a value function satisfying the Hamilton Jacobi Bellman 

equation that is a first order partial differential equation.  In this talk we will compare the two 

approaches and illustrate the results on some examples coming from finance, economics and 

engineering. 

 

 

SMSCS-O-03 

 

PRICING AND TRADING OF CREDIT DEFAULT SWAP UNDER STOCHASTIC 

INTENSITY 

 

Izuchukwu Okoye-Ogbalu 

214572802@stu.ukzn.ac.za 

School of Mathematics Statistics and Computer Science 

Supervised by Dr Jean Medard Ngnotchouye 

 

In this talk, we present the pricing of credit default swap under stochastic intensity within the 

framework of a generic reduced-form credit risk model. We first provide results concerning the 

trading of credit default swap under the assumption that the default intensity is deterministic 

and the interest rate is zero. We then derive a closed-form solution for replicating strategy for 

an arbitrary non-dividend paying defaultable claim in which a bond and a credit default swap 

are traded. Finally, we extend the established result under deterministic intensity to the case of 

stochastic intensity where we have to hedge not only the default risk, but also the spread risk. 

 

 

SMSCS-O-04 

 

ANALYSIS OF THE DISCRETE GROWTH-FRAGMENTATION EQUATION 

 

Luke O. Joel 

211559858@stu.ukzn.ac.za 

School of Mathematics, Statistics and Computer Science 

Supervised by Prof Jacek Banasiak and Dr Sergey Shindin 

 

We examine the discrete growth-fragmentation equations. The discrete case is not as popular 

in the literature as the continuous form of it. The discrete model is treated as an infinite-

dimensional differential equation, posed in a suitable Banach space. We, then, use results from 

the theory of strongly continuous semigroups of operators to carry out the mathematical 

analysis. Some notable results used are the Feller-Miyadera-Phillips Theorem (which is the 

general case of the Hille-Yosida theorem) and a modified version of the Kato-Voigt 

Perturbation Theorem. 
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SMSCS-O-05 

 

A FAMILY OF HIGH-ORDER MULTIPLE FINITE DIFFERENCE METHODS FOR 

THE DIRECT SOLUTION OF THE GENERAL SECOND-ORDER INITIAL VALUE 

PROBLEM 

 

Maduabuchi Orakwelu 

214585442@stu.ukzn.ac.za 

School of Mathematics, Statistics and Computer Science 

Supervised by Prof Sandile Motsa 

 

We derive high-order multiple finite difference methods by an approach based on a combination 

of interpolation and collocation of an approximate solution at selected interpolation and 

collocation nodes for the solution of the general second-order initial value problem. The 

stability properties of the methods are provided. 

 

 

 

SMSCS-O-06 

 

SOLVING HYPERBOLIC PARTIAL DIFFERENTIAL EQUATIONS USING MULTI-

DOMAIN BIVARIATE SPECTRAL COLLOCATION METHOD 

 

Mutua Samuel 

215078720@stu.ukzn.ac.za 

School of Mathematics, Statistics and Computer Science 

Supervised by Prof Sandile Motsa 

 

In this article, the multi-domain bivariate spectral colocation method is applied in solving 

hyperbolic partial differential equations that are defined over large time domains. The proposed 

method is based on decomposing the time domain into smaller non-overlapping subintervals. 

The reduction in size of the computational domain at each subinterval guarantees that accurate 

results are obtained within shorter computational time. In the solution process, the approximate 

solution of the PDE is assumed to be a bivariate Lagrange interpolation polynomial. The PDE 

is discretized on both time and space variables using spectral collocation. The resulting linear 

system of matrix is then solved independently at each subinterval with the continuity equation 

being employed to obtain initial guess in subsequent subintervals. Finally, the approximate 

solution of the PDE is obtained by matching the solutions on different subintervals along 

common boundaries. The effectiveness and accuracy of the proposed method is demonstrated 

by presenting error analysis and the computational time of well know hyperbolic PDEs in tables 

and graphs. The method can then be adopted and extended to solve problems in real life that 

are modeled by hyperbolic PDEs. 

 

 

 

 

 

 



77 

 

SMSCS-O-07 

CLOUD MULTI-PARTY SECRET SHARING CRYPTO-SYSTEM 

Napo Mosola 

216075642@stu.ukzn.ac.za 

School of Mathematics, Statistics and Computer Science 

Supervised by Mr Moses Dlamini and Prof Jonathan Blackledge 

 

Abstract—Numerous features come with cloud computing. Among them is inexpensive cloud 

storage. Cloud storages attract both individuals and organizations to store confidential data on 

the cloud. However, the cloud is plagued with various security concerns. Various attacks are 

launched to compromise the confidentiality of cloud hosted data in virtual machines (VMs). 

These attacks include inter-VM, malicious VM sprawls, brute force and insider attacks [1]. 

Consequently, confidential data is at a risk from such attacks. Hence, data confidentiality is a 

major issue on the cloud. Encryption offers a solution to data confidentiality breaches. This can 

be achieved by encrypting data before it can be uploaded to the cloud. 

 

Often, data owners are at the mercy of cloud service providers (CSPs) to protect their data 

against attacks. Data owners normally entrust their confidential data to CSPs. The assumption 

is that CSPs ensure that such data remains confidential. In most cases, this is not true. For 

example, a rogue employee working for a CSP may launch an insider attack and gain access to 

the data. Relying on a CSP’s encryption algorithm and encryption keys cannot be trusted to 

provide the right confidentiality guarantees. In order to provide confidentiality guarantees, this 

paper proposes a user-side and secret sharing encryption scheme with self-destructing 

capabilities. 

 

The proposed model uses chaotic random noise. The noise is used as input into a cloud-based 

Eureqa system to produce fitness functions. The model chooses a fitness function which best 

represents the input noise. The chosen fitness function is used to generate encryption keys. The 

strength of the keys lies on the chaotic and random properties of the input noise, not necessarily 

the length of the key. 

 

The proposed crypto scheme also addresses the prevalent key management problem. There is 

no need to store the encryption keys.  A counter propagation neural network (CPNN) is used to 

learn the encryption key from the corresponding cipher-text. The key is discarded after 

encryption. Should a user want to share data, sharing is done based on the Shamir secret sharing 

algorithm [2]. The key is re-generated and split into shares. The shares are sent to the other 

parties in the scheme. A pre-set decryption time is set. If the decryption time elapses and the 

shared data is not decrypted, the data will not decrypt afterwards. 

 

Keywords: Cloud computing, confidentiality, secret sharing. 

 

References: 

 

[1] Mosola N.N., Dlamini M.T., Eloff J.H.P., Eloff M.M. (2016). Evolutionary Neural Crypto-

System for Cloud-bound Data. Southern Africa Telecommunications Networks and 

Applications Conference (SATNAC), George, South Africa. Pp 1-2. 
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SMSCS-O-08 

 

A DUAL SPECTRAL APPROACH TO SOLVING BOUNDARY LAYER FLOW 

PROBLEMS 

 

Olumuyiwa Otegbeye 

muyiwabowen@yahoo.com  

School of Mathematics, Statistics and Computer Science  

Supervised by Prof Sandile Motsa 

 

It has been observed from recent studies that the spectral quasilinearization method (SQLM) 

and the spectral local linearization method (SLLM) are efficient numerical techniques but still 

both have areas that can be improved upon. In order to address this issue, there was the need to 

introduce a new method using ideas from both the SQLM and the SLLM which was 

successfully achieved with the introduction of the paired quasilinearization method (PQLM) on 

a system of ordinary differential equations. In this study, the PQLM is extended to a system of 

partial differential equations to determine if it generates positive result as it did in the case of 

ODEs. We investigate by testing convergence and accuracy of the method and we also 

investigate the effect of different combination of equations to the solution profile. Chebyshev 

spectral collocation technique is applied both in time and in space hence the proposed technique 

is to be referred to as the ``bivariate paired quasilinearization method (BI-PQLM). A 

comparative study on the Bi-PQLM, bivariate spectral quasilinearization method (Bi-SQLM) 

and the bivariate spectral local linearization method (Bi-SLLM) will be performed. Comparison 

will be made based on the solutions obtained, convergence rate of the methods, computational 

efficiency (in terms of time taken to generate solutions), error norm and residual norm analysis.  

 

 

SMSCS-O-09 

 

BAYESIAN MULTINOMIAL MODELING OF SPATIAL PATTERNS OF 

CHILDHOOD DISEASES CO-MORBIDITY IN NIGERIA AND TANZANIA 

 

Rasheed Adeyemi 

215076528@stu.ukzn.ac.za  

School of Mathematics, Statistics and Computer Science 

Supervised by Prof Temesgen Zowetir and Prof Shaun Ramroop 

 

Co-morbidity is associated with worse health outcomes, more complex clinical management, 

and increased health care costs. We explore multinomial models to analyze the co-morbidity 

with conditions such as fever, diarrhea and pneumonia among under five children in Sub-

Saharan Africa. However, little is known about geographical variations of the illness. In 

addition to the statistical relevance, its spatial overlapping would enhance the understanding of 

the epidemiology of the diseases for efficient management and cost-effective control. Using 

self-reported illness data from 2013 NDHS and 2010 TDHS, we applied a random effect 

multinomial model to assess the risk factor of childhood co-morbidity and estimate the spatial 

effects. In the built model, we simultaneously quantify the effects of different kinds of 

covariates in a unified framework. The spatial structure effect was modeled using two 

dimensional P-spline. We run several Bayesian models via Markov Chain Monte Carlos 

(MCMC)simulation techniques and the models were compared using Deviance information 
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criteria(DIC). We found the spatial variation in childhood co-morbidity and the determinants 

of the each category separately. We found that the risk factors associated with childhood co-

morbidity determinants include child`s age, place of residence, maternal poverty index, 

undernutrition, vitamin A  and geopolitical zones. Higher residual risk was identified in 

Northern-central for Nigeria and South-eastern for Tanzania. In addition to the statistical 

significance of the output, the spatial maps of the identified hotspot can assist government and 

developing partners to target scarce health resources. 

 

 

 

SMSCS-O-010 

 

ZERO-INFLATED REGRESSION MODELS WITH APPLICATION TO WATER 

QUALITY DATA FROM UMGENI WATER 

 

Zibusiso S Hlongwane 

sandilezibusiso@gmail.com 

School of Mathematics, Statistics and Computer Science 

Supervised by Prof Henry Mwambi 

 

A common feature of microbiological data sets is their tendency to contain many zero values. 

Statistical inference based on such data are likely to be inefficient or wrong unless careful 

thought is given to how these zeros arose and how best to handle them. Analysing these data 

using classical linear model is mostly inappropriate, even after transformation of outcome 

variables. Zero-adjusted mixture count models such as zero-inflated and hurdle count models 

are applied to count data when over-dispersion and excess zeros exist. 

 

This study considers data collected from four large water treatment plant sites at Umgeni Water 

in South Africa the province of KwaZulu-Natal. A unique characteristic of the daily incidence 

data collected from these sites is the occurrence of many zeros. The most common 

microbiological organisms that are detected during routine water quality checks are E. coli, 

total coliforms and heterotrophic plate counts (HPC). Count data models including traditional 

(Poisson and negative binomial) models, zero modified models (zero inflated Poisson and zero 

inflated negative binomial) and hurdle models (Poisson logit hurdle and negative binomial logit 

hurdle) were fitted and compared. Using Akaike information criteria (AIC), the negative 

binomial logit hurdle (NBLH) and zero-inflated negative binomial (ZINB) models showed best 

performance in both datasets. Preliminary results show that total chlorine and free chlorine 

reduces the occurrence of E.7 coli, total coliforms and heterotrophic plate counts as expected 

and are positively correlated with excess zeros. The model further shows that high temperature 

significantly increases bacterial growth and at low temperatures, the organism would not 

achieve significant growth. 
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SMSCS-O-11 

 

LARGE PARAMETER SPECTRAL PERTURBATION APROACH FOR DOUBLE 

DIFFUSIVE NATURAL CONVECTION FLOW PAST A MAGNETIZED VERTICAL 

PERMEABLE PLATE 

 

Titilayo Agbaje 

titilayoagbaje@ukzn.ac.za  

School of Mathematics, Statistics and Computer Science 

Supervised by Prof Sandile S. Motsa 

 

In this paper, a new approach for solving coupled systems of nonlinear boundary layer partial 

differential equations that model fluid flow problems. The method, called the large parameter 

spectral perturbation method (LSPM) uses series expansion about a large parameter to 

decompose the system of partial differential equations (PDEs) into a sequence of ordinary 

differential equations (ODEs). The sequence of (ODEs) are then solved using the Chebyshev 

spectral collocation method. The LSPM is tested on a coupled three-equation system that model 

the problem of natural convection heat transfer flow past a magnetized vertical permeable plate 

for liquid metals. The accuracy of the LSPM is tested against the multi-domain bivariate 

spectral quasilinearisation method (MD-BSQLM) which is an approach that uses the 

quasilinearisation technique to linearise the nonlinear PDEs first and thereafter using the 

Chebyshev spectral collocation method to solve the resulting equations on a sequence of smaller 

non-overlapping sub-intervals. The approximate numerical results indicate that the LSPM is an 

accurate and computationally efficient method for solving coupled nonlinear systems of PDEs 

defined over a large parameter interval. The numerical results obtained are presented 

graphically to illustrate the effect of various parameters on the velocity, temperature profile and 

transverse component field for different values of some of the parameters. Approximate 

numerical results for local skin friction, current density and rate of heat transfer are presented 

in tabular forms as well. Residual error graphs are presented in order to further show the 

accuracy of the LSPM. We remark also that this paper aims at correcting the errors introduced 

by wrong transformations evident in the system of equations which have been chosen from 

literature for numerical experiment. 

 

 

SMSCS-O-12 

 

STATISTICAL MODELS TO UNDERSTAND FACTORS ASSOCIATED WITH 

UNDER-FIVE CHILD MORTALITY IN TANZANIA 

 

Welcome Dlamini 

dlaminwel@gmail.com  

School of Mathematics, Statistics and Computer Science 

Supervised by Dr Sileshi Melesse and Prof Henry Mwambi  

 

The risk of dying between birth and exactly five years of age expressed per thousand live births 

is known as under-five child mortality. The well-being of a child reflects household, community 

and national involvement on family health. This will have an immense future contribution 

towards the development of a country. Globally, a substantial progress in improving child 

survival since 1990 has been made. The decline globally in under-five child mortality from 
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approximately 12.7 million in 1990 to approximately 6.3 million in 2013 had been observed. 

Notably, all regions except Sub-Saharan Africa, Central Asia, Southern Asia and Oceania had 

reduced the rate by 52% or more in 2013. This study aims to identify factors associated with 

under-five child mortality in Tanzania. In order to robustly identify these factors, the study 

utilizes different statistical models that accommodate a response which is dichotomous. Models 

studied include logistic regression (LR), survey logistic regression (SLR), generalized linear 

mixed model (GLMM) and generalized additive model (GAM). The result reveals that HIV 

status of the mother is associated with the under-five mortality. Furthermore, the results shows 

that child birth order number, breastfeeding and total number of children alive affects the 

survival status of a child. The study shows that there is a need to intensify child health 

interventions to reduce the under-five mortality rate even further and be in line with millennium 

development goal (MDG) 4 which is to reduce the under-five child mortality rate by two-third 

by 2015. 

 

Keywords: Survey, Design effects, Additive, Likelihood, Cubic Spline Smoother 
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SAEES-P-001 

 

SYMPTOMOLOGY AND ULTRASTRUCTURAL CHANGES INDUCED IN 

TOMATO BY TOMATO CURLY STUNT VIRUS (ToCSV) CLONE pCam30-VI 
 

Alexander Zwolinski 

209507996@stu.ukzn.ac.za 

School of Agricultural, Earth and Environmental Sciences 

Supervised by Dr Augustine Gubba and Dr Benice Sivparsad  

 

Tomato curly stunt virus (ToCSV) is an emerging white-fly transmitted begomovirus pathogen 

of tomato in South Africa causing severe Tomato curly stunt disease (ToCSD). To observe the 

symptoms induced by ToCSV in begomovirus-susceptible tomato cv. Moneymaker (MM) and 

conduct light and electron microscopic analysis of viral inclusion bodies, the virus was 

transfected as the infectious clone ToCSV pCam30-VI into young disease-free tomato seedlings 

using the Agro-prick agroinoculation method. 19-20 days after agroinoculation, virus-like 

symptoms began to appear in the young adult leaves as slight yellowing and cupping/curling 

symptoms in eight of the 12 inoculated plants. The severity of the symptoms increased with 

more pronounced leaf yellowing, curling and rugosity becoming evident five weeks post 

inoculation.  Overall plant growth became stunted and symptomatic plants failed to develop 

normal expanded leaves or elongated side shoots. Adult leaf area and length was much reduced 

compared with all 12 uninoculated plants which developed normally over the observation 

period and did not develop virus-like symptoms. Brightfield microscopic analysis of Azure A-

stained leaf midvein vascular tissue in symptomatic inoculated plants revealed large circular to 

oblong blue-violet virus inclusion bodies present in the nuclei of phloem 

parenchyma/companion cells. Thin leaf sections of osmium tetroxide-stained infected 

symptomatic tissue appeared to contain loose aggregate, paracrystalline and vacuolated ring-

shaped viral inclusion bodies in phloem parenchyma/companion cells. Virus-like particles 16 – 

20 nm in diameter (32 – 38 nm dimers) were located within the inclusion bodies. No virus 

inclusion bodies/virus-like particles were observed in the phloem parenchyma/companion cells 

of Azure A-/osmium tetroxide-stained uninoculated tomato cv. MM. PCR analysis confirmed 

the presence of ToCSV pCam30-VI in symptomatic and asymptomatic agroinoculated plants 

subjected to testing, but not in the uninoculated control. This study illustrates the 

cytopathological effects induced by ToCSV pCam30-VI, the value of Azure-A staining for field 

detection of ToCSV, as well as the convenience of the Agro-prick agroinoculation method to 

screen for host resistance which negates the need for time consuming and laborious whitefly-

mediated begomovirus inoculation.    
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SAEES-P-002 

 

EXPLORING THE GENDERED IMPACTS OF TOURISM DEVELOPMENT ON 

HOUSEHOLD LIVELIHOODS IN MABIBI, NORTHERN KWAZULU-NATAL. 

 

Andisiwe Mseswa 

212560420@stu.ukzn.ac.za 

School of Agricultural, Earth and Environmental Sciences 

Supervised by Dr Melissa Hansen 

 

Tourism is one of the world’s largest industries, constituting a variety of human practices, 

behaviours and activities which are gendered in nature. Women and men are involved 

differently in the construction and consumption of tourism. Women represent the majority of 

people that are employed in the tourism sector, however they are concentrated in low paying 

jobs, unskilled sectors of the industry and in some cases carry large amount of unpaid work. 

Furthermore, women have been left out of stakeholder meetings, policy making and project 

implementation. Women form an integral part of society and therefore need to be empowered. 

In rural Mabibi, tourism is one sector contributing to the livelihood of women as the area still 

experiences a developmental backlog and there is minimal support from government. Seeing 

the lack of women empowerment and inequality in the construction of tourism, the study aims 

to understand the impact of tourism on household livelihoods, the issues and challenges faced 

by women and the forces that reinforce inequality and patriarchy in tourism. 

 

SAEES-P-003 

 

THE EFFICACY OF SEED TREATMENT WITH TRICHODERMA HARZIANUM 

(STRAIN KD) IN ALLEVIATING DROUGHT STRESS IN MAIZE (ZEA MAYS L.) 

AND WHEAT (TRITICUM AESTIVUM L.) 
 

Ngema M. A  

209530324@stu.ukzn.ac.za 

School of Agricultural, Earth and Environmental Sciences 

Supervised by Dr Bernice Sivparsad  and Prof Mark Laing 

 

Water scarcity is a wide-spread problem, which seriously impairs crop growth, yield production 

and livestock. The Republic of South Africa is currently experiencing drought which is referred 

to the worst drought since decades. The aim of this study was to evaluate the efficacy of T. 

harzianum strain kd in alleviation of drought stress in maize and wheat. Seeds were treated with 

Eco-T® (T. harzianum strain kd) and sown in 30cm pots. Plants were allowed to grow in a 

temperature controlled tunnel. One week before the flowering stage, plants were subjected to 

different drought stress treatments: 100% (500ml), 50% (250ml), and 25% (125ml) irrigation. 

Chlorophyll content of leaves were determined using a hand-held CCM-200 chlorophyll 

content meter. Plants were harvested and stalks, roots and cobs (maize) wet weight and dry 

weight was determined. Data was analyzed using GenStat. Results revealed that seed (maize) 

treatment with Eco-T® and subjected to 50% drought stress had an increased stalks, roots, cob 

biomass and chlorophyll content. It can be concluded that T. harzianum strain kd has the ability 

to alleviate drought stress in maize that had been subjected to moderate (50%) drought stress. 

However no significant difference found between treated and untreated therefore, T. harzianum 

strain kd did not alleviate drought stress in wheat. 
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SAEES-P-004 

 

SCREENING STRAINS OF BEAUVERIA BASSIANA FOR ENDOPHYTIC 

BEHAVIOUR IN SORGHUM, AND BIOCONTROL ACTIVITY AGAINST SESAMIA 

CALAMISTIS 

 

W. Bernice. A. Bancole 

214585813@stu.ukzn.ac.za 

School of Agricultural, Earth and Environmental Sciences  

Supervised by Prof Mark Laing 

 

Sorghum is an important cereal crop grown globally, producing grains for animal feed and 

human consumption. Lepidopteran stem borers (e.g., Chilo partellus and Sesamia calamistis) 

are the most economically important pests of sorghum. Chemical control of stalk borers is only 

partially effective, and is not affordable for resource-poor farmers, making integrated pest 

management (IPM) particularly relevant to most sorghum farmers in Africa.  

 

Twenty B. bassiana strains were tested on five sorghum cultivars the first year for their 

endophytic behavior. The second year according to endophytic behavior, five best B. bassiana 

strains from the twenty B. bassiana were tested on three sorghum cultivars to confirm their 

endophytic behaviour. Two methods (Seed and Foliar applications) were used for both two 

years to inoculate the strains to the sorghum cultivars. Plants were grown from surface-sterilized 

seeds that were inoculated with the B. bassiana strains, applied either as a foliar spray or a seed 

treatment. At thirty and sixty days after inoculation, plants were harvested and the leaves, stems 

and roots were sampled to evaluate endophytic colonization.  

 

For biocontrol activity, 3rd instar larvae of Sesamia calamistis, were fed with sorghum stems 

that had been inoculated with the five best strains of B. bassiana in terms of endophytic 

behaviour. The dead larvae were collected every two days till eight days. After surface 

sterilization, they were plated on selective media. The presence of endophytic strains on the 

dead larvae were evaluated after one week to 15 days. 

 

The first year, some B. bassiana strains established themselves as an endophyte of sorghum. 

Although B. bassiana strains established as an endophyte in cultivars leaves, stem and roots 

regardless of the inoculation method (Seed treatment and foliar spray) with varying abilities of 

colonization and persistence. For the foliar spray treatment, 45% of the strains colonized all 

three plant parts (root, stem and leaf); while for seed treatment only 25% of the strains did 

colonize all three plant parts sampled. Only three strains (15%) colonized all the three plant 

parts when used either as seed treatment or foliar spray. No colonization of B. bassiana was 

observed in the untreated control sorghum plants. AS 79 (a sweet sorghum breeding line: 

Cultivar 3) was the most receptive to B. bassiana strains. Some endophytic strains (strain 4 and 

10) caused high levels of mortality of S. calamistis larvae. The biocontrol screening showed 

that once strains of B. bassiana had become established as endophytes in sorghum stems, then 

they provided excellent systemic control against the stem borer S. calamistis. 

 

Keywords: Beauveria bassiana, sorghum, entomopathogenic fungus, endophyte, Sesamia 

calamistis.        
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SAEES-P-005 

 

IMPROVING MARKET ACCESS FOR SMALLHOLDER FARMERS - THE 

POTENTIAL ROLE OF PRE-AND POST-HARVEST PRACTICES FOR 

MICROBIAL CONTAMINATION OF PRODUCE 

Tashiana Beharielal 

210518823@ukzn.ac.za 

School of Agricultural, Earth and Environmental Sciences 

Supervised by Dr Joyce Chitja and Prof Stefan Schmidt 

 

During agricultural production and processing, any ready-to-eat fresh produce can become 

contaminated with potentially pathogenic microorganisms if inappropriate hygiene practices 

are used. As these fresh produce items undergo minimal, if any inactivation or preservation 

treatments during further processing, consumers may be directly exposed to potentially 

pathogenic bacteria present. This study was therefore conducted to determine whether 

smallholder farmers are using pre-and post-harvest practices that can contribute to the microbial 

burden of ready-to-eat fresh produce and might therefore negatively impact market access and 

produce quality. The survey results showed that only 56% and 18% of farmers pre-treat manure 

and irrigation water, respectively, prior to on farm usage. Statistical analysis indicated that 

farmer education levels have a significant impact on selecting better pre-and post-harvest 

practices, thereby highlighting the importance of farmer training and good education. 

Microbiological analysis of fresh produce samples such as lettuce, parsley, carrots and spinach 

collected over a four month period showed the presence of total (ranging from 1.43-4.9 log10 

MPN/g) and faecal coliforms (ranging from 0.65-3.15 log10 MPN/g) as well as E. coli (ranging 

from 0.32-1.52 log10 MPN/g). These values were therefore frequently not satisfactory with 

respect to total coliform levels and the fact that E. coli was detected, which is not acceptable 

according the South African Department of Health. In irrigation water samples faecal coliforms 

were present up to max. 1.90 log10 MPN/100 ml, thereby meeting the WHO irrigation water 

quality requirements. However, as irrigation water samples displayed values for E. coli up to 

max. 1.85 log10MPN/100ml, they did not meet the South African standards for irrigation water 

applied to minimally processed produce. Salmonella spp. was not detected in fresh produce and 

irrigation water samples. Antibiotic susceptibility patterns of 155 randomly selected E. coli 

isolates from both fresh produce and irrigation water were determined using a disk diffusion 

method. The highest percentage of resistance against at least one of 13 tested antibiotics was 

established for E. coli isolates from spinach (30%), followed by lettuce (22%), carrot (17%), 

water (17%) and parsley (16%). 6% of these E. coli isolates were found to be susceptible to 

representatives from all antibiotic classes tested, whereas multidrug resistant E. coli strains 

accounted for 2% of all isolates. Multidrug resistant strains of E. coli are a matter of concern as 

resistance genes are easily transferable to other bacteria thereby posing potential health risks to 

the consumer. To be able to access value markets, small scale farmers must meet the 

microbiological quality standards stipulated by the food industry and government bodies such 

as the South African Department of Health. Therefore, the use of hygienic pre-and post-harvest 

practices to prevent microbial contamination of ready-to-eat fresh produce is necessary in order 

to avoid detrimental market access implications.  
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SAEES-P-006 

 

BIOLOGICAL CONTROL OF MAIZE COB ROTS USING YEASTS 

 

James Mathews 

212530100@stu.ukzn.ac.za  

School of Agricultural, Earth and Environmental Sciences 

Supervised by Prof Mark Laing 

 

Maize is an extremely important crop in South Africa, and its production is threatened by 

mycotoxigenic fungi. One of the most promising management tools to reduce and manage these 

deadly fungal toxins in food and feed is the pre-harvest biological control of mycotoxigenic 

fungi using microbes. The aim of this study is to evaluate the use of natural yeast antagonists 

to actively reduce mycotoxin contamination of maize. Toxigenic strains of Aspergillus flavus, 

Fusarium verticilliodes, and Fusarium graminearum were provided by the ARC-GCI. Novel 

yeast isolates were isolated from the cobs (kernel, husk and silks) of healthy maize plants 

collected from various locations (Potchefstroom, Vaalharts, Ukulinga, Bethlehem, Pannar and 

Cedara) in RSA.  The antagonistic ability of yeast isolates against A. flavus, F. verticilliodes, 

and F. graminearum was investigated using a dual plate bioassay.  Reductions in biomass, 

sporulation and mycotoxin levels in media was determined and used as an indication of fungal 

growth inhibition. A total of 1120 isolates were isolated from the healthy cobs collected at the 

various locations. These isolates were narrowed down to a total of 350 isolates, which showed 

pathogen growth inhibition, biomass reduction and a reduction in spore production. This far, 

results show that the saprophytic yeasts isolated in this study have the potential to be used as 

biocontrol agents against mycotoxigenic fungi of maize. In further studies the top 5 yeast 

isolates will be tested as biocontrol agents against A. flavus, F. verticilliodes, and F. 

graminearum in both pot and field trials. 

 

 

SAEES-P-007 

 

WEEDS HARBOURING VECTOR-BORNE VIRAL PATHOGENS IN SOUTH 

AFRICA 

 

Lavinia Kisten 

211514402@stu.ukzn.ac.za  

School of Agricultural, Earth and Environmental Sciences 

Supervised by Dr Augustine Gubba and Prof Paramu L. Mafongoya 

 

The relationship between host, virus, vector and weed is complex and ancient one [3]. Weeds 

act as alternate hosts for a number of different viruses and the polyphagous vectors that transmit 

them [1; 2]. Only recently has the role of weeds in viral epidemiology and ecology been the 

focus of investigation [3]. While there is an increasing number of reports on viruses identified 

on weeds globally, there is a significant lack of information on the distribution of weeds and 

the viruses they harbour in South Africa. This was the premise for the undertaking of this 

research. A nationwide survey was conducted across major tomato growing areas to identify 

weed species that harbour vectors and vector-borne disease. Twenty one weeds species were 

found exhibiting virus-like symptoms in the presence of excessively high aphid, thrip and 

whitefly populations that inhabited the leaf surface. Symptoms ranged from mosaics, mottling, 
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necrotic spots, leaf curling, interveinal chlorosis and purple discoloration of leaves. Similarly, 

these symptoms were also observed on tomato crops in fields with varying degrees of weed 

infestation. Tomato spotted wilt virus, Potato virus Y, Tomato torrado virus and Tomato 

chlorosis virus were positively identified using reverse transcriptase polymerase chain reaction 

(RT-PCR), and confirmed using BLAST, on Amaranthus thunbergii, Physalis peruviana, 

Datura stramonium and Solanum nigrum respectively. These results confirm that weeds 

harbour viral pathogens which cause serious economic losses to crop production. Stringent 

control methods such as crop husbandry, herbicide application and scouting can be collectively 

employed to reduce vector-borne disease. 

 

[1] Asala, S., Alegbejo, M.D., Kashina, B.D., Banwo, O.O. and Shinggu, C.P. 2014. Viruses in 

weeds in Dioscorea yam fields in Nigeria. African Crop Science Journal 22(2):109-115. 

[2] Prajapat, R., Marwal, A. and Gaur, R.K. 2014. Begomovirus associated with alternative host 

weeds: A critical appraisal. Archives of Phytopathology and Plant Protection 47(2):157-170. 

[3] Tahir, M., Amin, I., Haider, M.S., Mansoor, S. and Briddon, R.W. 2015. Ageratum enation 

virus - A Begomovirus of weeds with the potential to infect crops. Viruses 7:647-665. 

 

 

SAEES-P-008 

 

EFFECTS OF SALINE WATER CONSUMPTION ON PHYSIOLOGICAL 

RESPONSES IN NGUNI GOATS 

 

Zwelethu Mdletshe 

zmmdletsh@outlook.com  

School of Agricultural, Earth and Environmental Sciences 

Supervised by Prof Michael Chimonyo 

 

 

The objective of the study was to assess the extent to which Nguni goats can tolerate drinking 

saline water. Average daily feed intake (ADFI), average daily water intake (ADWI), average 

daily gain (ADG) and physiological parameters were monitored. Thirty six clinically healthy 

non-lactating Nguni goats with an average body weight of 19.9 ± 5.4 kg were assigned to each 

of three treatments (0, 5.5 and 11 of total dissolved salts per litre (g TDS/L)). Each treatment 

had 12 goats that were individually penned. The rectal temperature (RT), pulse rate (PR) and 

respiration rate (RR) were measured once a week for 56 days. Average daily water intake was 

lowest (P < 0.05) for goats which received 11 g TDS/L compared to goats which received 5.5 

g TDS/L salt levels in drinking water. Goats which were fed 5.5 g TDS/L salt levels in drinking 

water had significantly lower (P < 0.05) ADFI (780.24 vs 678 g/d) when compared to goats 

which were fed 11 g TDS/L salt levels in drinking water. Average daily gain was significantly 

lower (P < 0.05) for goats which received 5.5 (57.6 versus 48.3 g/d) and 11 (57.6 vs 17 g/d) g 

TDS/L treatment levels compared to the control. Pulse rate was highest (P < 0.05) for goats 

which received 11 g TDS/L compared to the control. These results indicate that Nguni goats 

are tolerant to drinking water with 5.5 g TDS/L salinity levels when compared to drinking water 

which has 11 g TDS/L salinity levels. There was minimal depression in ADWI, ADFI and ADG 

with PR at an acceptable level at 5.5 g TDS/L saline treatment level. 

 

Keywords: Average daily feed intake; average daily water intake; pulse rate; rectal 

temperature; respiration rate 
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SAEES-P-009 

 

CHARACTERIZATION OF DROUGHT TOLERANCE IN SELECTED BREAD 

WHEAT GENOTYPES USING CANOPY TEMPERATURE AND STOMATAL 

CONDUCTANCE 

 

Sibusiswangaye Mdluli 

212502727@stu.ukzn.ac.za  

School of Agricultural, Earth and Environmental Sciences 

Supervised by Prof Hussein Shimelis 

 

Wheat [Triticum aestivum L.] belonging to the cereal family Graminae is an important crop 

globally. Drought is the leading yield limiting factor under dry-land wheat production systems. 

Physiological variables such as canopy temperature and stomatal conductance are simple and 

relatively inexpensive techniques for screening germplasm for drought tolerance. The objective 

of this study was to determine the level of drought tolerance present in selected bread wheat 

genotypes using canopy temperature and stomatal conductance. The study was undertaken 

using 15 selected bread wheat genotypes under greenhouse condition using a randomized 

complete block design with three replications. Genotypes were evaluated under three water 

regimes (water-stressed a week before heading [T1], water-stressed a week after heading [T2] 

and non-stressed [T3]). Canopy temperature was measured using an infrared thermometer 

(Major Tech Infrared Thermometer), while stomatal conductance was determined using a leaf 

porometer (Decagon Devices Leaf Porometer). Data on canopy temperature was subjected to 

one-way analysis of variance, while stomatal conductance data was analyzed with independent 

samples t-test procedure. There was a significant (P<0.001) effect of water regimes on canopy 

temperature of genotypes. Overall, the tested genotypes displayed the highest mean canopy 

temperatures of 17.79 ºC under T1, followed by T2 [17.35 ºC]. The lowest canopy temperature 

reading was recorded with 14.92 ºC under-non-stressed condition [T3] suggesting that drought-

stress increased canopy temperatures. Genotypes selected displaying relatively the lowest 

canopy temperatures were SYM2016-009 with a mean temperature of 16.77 ºC at T1, followed 

by SYM2016-006 [15.2 ºC] at T2. Non-significant differences were detected among genotypes 

for stomatal conductance under all water levels indicating that this parameter was less effective 

to characterize the current wheat genotypes. Replicated evaluation across environments is 

necessary to confirm the present findings.  

 

 

SAEES-P-010 

EFFECTS OF IMPROVING ROUGHAGE AND DIET QUALITY ON DIURNAL 

FEEDING BEHAVIOUR IN SHEEP AND GOATS 

Mehluli Moyo 

mehluli.moyo@live.com  

School of Agricultural, Earth and Environmental Sciences 

Supervised by Professor Ignatius Verla Nsahlai 

 

Diurnal feeding behaviour is not normally used in predicting feed intake. This study 

investigated the effect of tropical roughage and diet quality on dry matter intake, duration and 

number of daytime and night time eating bouts, idling sessions and ruminating activities in 

small ruminants. In Exp 1 and 2, roughage quality was improved by urea treatment of veld hay, 
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while diet quality was improved by supplementing with lucerne hay (Exp 3), sunflower meal 

and lespedeza (Exp 4), fish meal (Exp 5a) and sunflower meal (Exp 5b). In all experiments 

goats and sheep were randomly allocated to experimental diets. Day-time (0600–1800 h) and 

night time (1800–0600 h) feeding behaviour activities of these animals were recorded. 

Roughage and diet quality had significant effects on rumination index in Exp 1, but not in Exp 

2, 3 and 5. Time spent eating was significantly affected by roughage or diet quality (Exp 1, 3 

and 4), period of the day (all experiments) and their interaction (Exp 1). Roughage or diet 

quality (Exp 1 and 5a), period of the day (all experiments) and their interactions (Exp 1) 

significantly affected the time spent ruminating. Surprisingly, intake rates (g/bout and g/min) 

were not affected by diet and roughage qualities in all experiments. Period of day had an effect 

on duration of rumination sessions (Exp 1, 2 and 3), however, diet or roughage quality affected 

the duration of eating bouts (Exp 3) and rumination sessions (Exp 1 and 2).  Diet or roughage 

quality had a significant effect on the duration eating sessions in Exp 3 only, whilst period of 

day significantly affected this same behaviour in Exp 2 and 3. Diet quality and period 

interaction had significant effects on idling time whilst lying and on the duration of rumination 

bouts in Exp 1. Generally, goats and sheep fed on roughage alone ruminate at night and eat 

more during the day but those fed a roughage and supplemented with lucerne hay spent more 

time ruminating than eating. Time spent eating and ruminating had positive correlations to feed 

intake. Intake rates (g/min and g/bout) had strong positive correlations to intake, which were 

significant. There is a potential of using feeding behaviour to predict intake.  

Keywords: Intake, Poor quality roughage, Daily feeding activities, Rumination, Small ruminant 

 

 

SAEES-P-011 

 

PREDICTION OF SOLID AND LIQUID DIGESTA PASSAGE RATES IN GRAZING 

AND BROWSING DOMESTIC AND WILD RUMINANT HERBIVORES USING 

ARTIFICIAL NEURAL NETWORKS 

 

Mehluli Moyo 

mehluli.moyo@live.com  

School of Agricultural, Earth and Environmental Sciences  

Supervised by Prof Ignatius Verla Nsahlai 

 

We are unaware of studies that have successfully developed a single passage rate prediction 

model that can be used to predict rates of passage of digesta in all classes of ruminant animals 

from different climatic regions. This study, while remaining very simple, attempted to consider 

factors that affect passage rate to develop prediction equations. Artificial neural network (ANN) 

was used to develop liquid and solid passage rate prediction models. Studies that reported 

fractional passage rates and, class and body mass of ruminant animal qualified for inclusion 

into the database. Factors that affect rate of passage in all studies that qualified for inclusion 

into database were identified. A total of 23 and 24 factors were identified for liquid and solid 

passage, respectively, which included animal and feed factors. The database was composed of 

observations of domestic and wild ruminant animals of body mass (1.5 to 1400 kg) from and 

17 ruminant species from different climatic regions. Observations were randomly divided into 

2 datasets: 75% for training and 25% for validation. Linear regression relationships between 

the observed (Y) and predicted (X) passage rates for these models developed accounted for 66, 

76, 79 and 82% of the variation in prediction of passage rates for solid only, solid using in 

addition predicted liquid, solid using in addition observed liquid and liquid only, respectively. 

On validation with an independent database, linear regression relationships between the 
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observed (Y) and predicted (X) passage rates, these models managed to account for 42, 53, 63 

and 64% of the variation in prediction of passage rates for solid only, solid using in addition 

predicted liquid, solid using in addition observed liquid and liquid only, respectively. Inclusion 

of predicted and observed liquid as a predictor variable for solid passage improved R2 values, 

increased the slopes of the curves, but lowered RMSE by -39 and -25% (prediction) and by -15 

and -25% (validation), respectively. Liquid and solid prediction models had no linear and mean 

bias in prediction. Net errors in prediction were 0.00018 (solid passage), 0.00011(liquid 

passage). Close proximity of “sporadic outliers” from each of muskoxen, ibex, dik-dik and 

okapi may lead to an interpretation that these observations are actually not outliers, but may 

show that little is known about solid passage rate in these wild ruminant animals as few datasets 

were available in literature. Correlation coefficients of the predictor variables used in model 

development for solid and liquid passage rates were weak (r<0.5) and significant (p<0.05). 

Significance of weak correlations were a result of the large number of observations used in 

model development. Increased precision in prediction of passage rates of digesta for all classes 

of ruminant animals can be achieved by adjusting for factors such as degree of hunger, water 

intake, feeding behaviour and climatic conditions. In conclusion, this study managed to develop 

new passage rate prediction models for solids and liquids for a wide range of ruminant animals 

fed on a variety of diets from different climatic regions. 

 

Keywords: mathematical modelling, retention time, ruminant, artificial neural networks 

 

 

SAEES-P-012 

 

MODELLING BIOMASS ESTIMATION OF THE REHABILITATION FOREST 

AROUND THE BUFFELSDRAAI LANDFILL SITE, SOUTH AFRICA 

 

Nozipho Mkhabela 

210509315@stu.ukzn.ac.za  

School of Agricultural, Earth and Environmental Sciences 

Supervised by Dr Michael Gebreslasie 

 

 

Forest stands play ecological roles as: habitats for diverse living organisms; soil protectors; 

buffer zones against floods; and carbon sinks enabling their performance as climate regulators. 

In the fight against global warming, the continuous surveillance of forests is therefore 

imperative as action of climate change modelling and assessing climate change mitigation, and 

remote sensing is a powerful tool to achieve convenient and effective management of 

commercial and non-commercial forests. This research is based on the forest buffer zone 

surrounding the Buffelsdraai landfill and evaluates the success of the rehabilitation project in 

the mitigation of climate change. Based on Landsat 8 OLI imagery, statistical analyses 

performed using the Statistical Product and Service Solutions software in this research will 

indicate whether it is spectral variables or texture measures that correlate the most with the 

aboveground biomass of the mixed forest. Using the best explanatory variables this research 

will develop an optimal multilinear stepwise regression model of aboveground biomass for the 

tree species planted in the buffer area. Climate change mitigation through indigenous forest 

rehabilitation projects should be replicated at locations where opportunities show. 
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SAEES-P-013 

 

AGRO-MORPHOLOGICAL TRAITS ASSOCIATED WITH THE RESPONSE OF 

BREAD WHEAT GENOTYPES TO WATER STRESS  

 

Silindile Mkhabela 

215041664@ukzn.ac.za  

School of Agricultural, Earth and Environmental Sciences 

Supervised by Prof Hussein Shimelis and Dr Alfred Odindo 

Drought is a major constraint to wheat (Triticum aestivum) production in South Africa. 

Therefore, there is need to develop drought tolerant genotypes. Breeding for drought tolerance 

requires high throughput phenotyping and screening techniques. Agro-morphological traits 

such as harvest index, spike length, number of grain spikes and number of tillers could be used 

as a simple technique to screen for drought tolerant wheat genotypes. This study determined 

the response of bread wheat genotypes to water stress and whether this could be associated with 

agro-morphological traits. Fifteen wheat genotypes were used in this study selected from 

CIMMYT's drought nursery based on differential responses to drought stress. A field 

experiment was conducted at Ukulinga Research farm, University of KwaZulu-Natal. The 

experiment was designed as 15 x 2 factorial structure with the following factors, genotypes (15 

levels), water stress (2 level) under water- stressed and non-stressed conditions using a 

randomized complete block design and replicated three times giving a total of 90 experimental 

units (2 x 2 m plots). Data was collected on spike length, number of grains per spike, number 

of tillers, 1000 grain weight and harvest index. Genotypes differed significantly (P<0.05) with 

respect to spike length, 1000 grain weight and harvest index. The genotypes SM04, SM19 and 

SM97 showed higher 1000 grain weight under drought stress (1.83, 1.76 and 1.23, respectively) 

than other test entries. However, spike length measured for genotypes SM84, SM73 and SM19 

was 9.44cm, 9.22cm and 9.06cm, respectively under water stress, which was higher than the 

other studied genotypes.  SM19, SM04 and SM97 had the highest harvest indices (75.91%, 

67.23% and 57,95%, respectively) under water stress conditions. There was no significant 

difference (P > 0.05) among genotypes with respect to number of grain per spike and number 

of tillers. In conclusion, these results suggest that genotypes SM19, SM04 and SM 97 could be 

useful for wheat breeding programs and systematic conservation planning.  

Key words: Harvest index, drought stress, spike length, drought tolerance  

 

 

 

SAEES-P-014 

IMPACT OF ENVIRONMENTAL ENRICHMENT ON GROWTH PERFORMANCE 

INDIGENOUS WINDSYNER PIGS  

    Mkwanazi Mbusiseni. V 

210543975@stu.ukzn.ac.za  

  School of Agricultural, Earth and Environmental Sciences  

Supervised by Prof Chimonyo Michael 

 

The effects of environmental enrichment on growth performance and blood metabolites of 

Windsyner pigs is unknown. A total of 40 growing Windsyner pigs were used, with an average 

initial body weight of 21.6 (± 9.01) kg, until a maximum average of 37.1 (± 11.58) kg of body 

weight. Four pigs assigned randomly to either enriched (E) or barren (B) pen according to body 
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weight per unit area. Measurements of average daily gain (ADG), average daily feed intake 

(ADFI) and feed conversion ratio (FCR) were measured. There was no significant effect of 

environment on FI (P > 0.05). There was, however, a significant environment × sex interaction 

on FI (P < 0.05). Female pigs in a barren environment had higher feed intake compared to pigs 

in enriched environment. Sex affected ADG (P < 0.001). Males in barren environment grew 

faster than pigs in other treatments. There was no environment × sex interaction on ADG (P > 

0.05). Sex affected FCR (P < 0.001), male pigs in a barren environment converted more feed 

into body mass compared to their counterparts in enriched environment. There was environment 

× sex interaction on FCR (P >0.05). The performance of Windsyner pigs was enhanced in 

barren environment, however, enrichment did not improve ADG, FI and FCR of pigs.  

 

Keywords: pig welfare, intensive production systems, smallholder farmers, liver enzymes 
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Mastitis is the primary disease of dairy cattle worldwide and causes significant economic losses 

due to rejected milk, degraded milk quality, early culling of cows, antibiotic costs, and 

veterinary expenses, with Staphylococcus aureus being one of the most prevalent causal agents 

of the disease. Although antibiotic therapy is still the most widely used procedure for the control 

of the disease, alternative means of control are imperative. Antibiotic resistance is a growing 

concern because of its interference with the production of milk derivatives and the selection for 

resistant bacterial strains. The use of bacteriophages as a tool for the control of mastitic 

pathogens is an alternative treatment to antibiotic therapy.  

 

The focus of this study was to use bacteriophages as biological control agents against S. aureus-

induced bovine mastitis within a South African setting. Initial screening from local farms (Mooi 

River, Republic of South Africa), showed that 85% of the herd animals that tested positive for 

bovine mastitis, showed S. aureus to be the prevalent pathogen. The S. aureus isolates also 

showed 100% resistance to amoxicillin, ampicillin and penicillin G, 95.5% resistance to 

cephalexin, 81.8% resistance to streptomycin, 75% resistance to oxacillin, 63.6% resistance to 

erythromycin, 50% resistance to tobramycin, 45.5% resistance to tetracycline and 38.6% 

resistance to vancomycin, 3 phages were isolated and screened against four antibiotic-resistant 

S. aureus strains.  

 

All three phages showed the potential to control the four antibiotic-resistant S. aureus. After in 

vitro screening, the phages were applied to cows as a post-milking udder spray treatment. 

Approximately 73.7% of phage-treated cows showed a higher somatic cell count (SCC) 

compared to untreated cows,), 86.6% of phage-treated cows showed lower bacterial cell count 

and 96.3% of the untreated cows showed a higher bacterial cell count compared to treated cows. 

These results indicate the presence of wild-type phages which were able inhibit and kill the 

targeted bacteria. Approximately 72.8% of untreated cows showed a lower phage count 
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compared to the phage-treated cows. These results could indicate that the phages were able to 

multiply and disperse to all mastitis infected areas within the treated cows.  

 

To test the presence of S. aureus in the collected milk samples, a total of 272 milk samples were 

analysed and 199 (73.2%) tested positive for S. aureus. Phage cocktail was tested against each 

of the 199 positively identified isolates of S. aureus, to assess phage activity against the newly 

isolated S. aureus strains. The phages showed lytic ability against the new S. aureus isolates. In 

this study, we were able to show that phages imposed control over South African isolates of S. 

aureus. However, there are many factors that still need to be considered before phages can be 

applied on a large-scale in commercial dairy herds. 
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Climate change has altered seasonal cycles which have existed for centuries and has negatively 

altered crop yields.  It has directly affected the livelihoods and food security of farmers, their 

families and their surrounding communities.  Farmers have for generations relied on indigenous 

knowledge to guide their decision-making but indigenous knowledge is now becoming difficult 

to implement.  By integrating the seasonal forecasting methods and knowledge of local rural 

communities and that of science, farmers will be exposed to an integrated and holistic approach 

to decision making, to ultimately assist them in adapting to the effects and variability of climate 

change as well as to effectively increase their level of food security. The aim of the study was 

to determine farmers perceptions on climate change, determine the strengths and weaknesses 

of indigenous and scientific knowledge and to lastly create a frameworks within which both 

spheres of knowledge can be combined to assist farmers adapt to climate change. The research 

was undertaken within the uMgungundlovu District Municipality in the uMshwathi 

Municipality which lies north-east of Pietermaritzburg.  The uMshwathi Municipality consists 

of urban towns and the rural communities of Thokozani, Ozwathini, Swayimane and Mpolweni. 

The population has decreased over time due to many males seeking employment in the 

neighbouring towns, leaving farming as the main economic activity for approximately 9329 

agricultural households [1]. Swayimane was chosen for the study as it is the largest of the 13 

wards [1]. One hundred surveys were administered to local farmers. Focus groups were 

conducted with one group of males, one group of females and one group with an even number 

of each gender. Key informant groups accounted for 10 people within the community. These 

people accounted for nurses, teachers, principals, local business owners, elderly female farmers 

as well as members of the local farming groups. Geographic coordinates were collected in order 

to create a map of the surveyed households. Statistical Package for the Social Sciences (SPSS) 

was used to analyse and merge data. The study found that indigenous knowledge is not 

documented therefore the younger farmers rely on documented and scientific information 

which is easily accessible via the internet. Scientific information is not understood by the 

elderly farming population and also thought to be less reliable than indigenous knowledge. 
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Daily weather predictions on the television and radio were the only form of scientific 

knowledge which a few elderly farmers had access to. Additionally, many indigenous indicators 

are repeatedly used and passed on from one generation to the other. Many elderly locals believe 

that if their indigenous knowledge was better documented this would assist the younger 

generation of farmers and promote them to farm instead of move to the cities in search of work. 

Farming would also be easier if there was scientific information to refer to which is simple to 

comprehend and in the local language of the farmers. 

 

[1] Statistics South Africa., 2011. uMshwathi.[online] Statistics South Africa. Available from: 

http://www.statssa.gov.za/?page_id=993&id=umshwathi-municipality. [Accessed 18 May 

2016]. 

 
 

SAEES-P-017 

 

DOES SOCIAL CAPITAL PLAY ROLE IN CLIMATE CHANGE ADAPTATION 

AMONG SMALLHOLDER FARMERS FOR IMPROVING FOOD SECURITY AND 

LIVELIHOODS? 
 

Nthabeleng Tamako 

210526551@stu.ukzn.ac.za 

School of Agricultural, Earth and Environmental Sciences 

Supervised by Dr Joyce Chitja 

 

The African continent is highly stressed, with low adaptive capacity and is vulnerable to climate 

change. This impact of climate change presents a significant challenge to regional agricultural 

development.  Sub-Saharan Africa is faced with a range of climate risks which include rapid 

and uncertain changes in rainfall and temperature patterns that threaten food production 

possibly leading to an increase in food prices and other challenges. South African smallholder 

farmers are no different, they also face the challenges of adapting to climate change and 

building resilience. Social capital can be a resource for building adaptation by farmers. The 

study explores the role of social capital in climate change adaptation among smallholder 

farmers for improving food security and livelihoods. The study was conducted in Appelsbosch, 

Kwa-Zulu Natal province. Random sampling was used to obtain a sample of active and long-

term farmers; 135 smallholder farmers were interviewed using questionnaires and focus group 

discussions. Descriptive statistics was utilized in analysing the demographics of the respondents 

and the chi-square test was used to test the relationship between social capital dimensions and 

adaptation strategies employed by farmers. It was found that social capital has a positive impact 

on coping strategies used by household on food insecurity and adaptation strategies. Social 

capita can improve rural livelihoods although, the capital is not fully exploited by farmers. 

Farmers should be stimulated to expand their social groups to share farmer-farmer agricultural 

knowledge, participation and networks with the view of strengthening their adaptive capacity. 

Extension services and rural leaders also can play a role in strengthening such networks and 

influence policy on strengthening local and extension systems.  
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Topographic Variables extracted from Digital Terrain Models (DTMs) derived from 1m by 1 

m resolution Light Detective and Ranging (LiDAR) have the ability to provide valuable 

information needed to discern the impact topography has on pulpwood volume yields amongst 

various others. The aim of this study is to evaluate the significance of different spatial resolution 

DTM variables developed from a LiDAR dataset for explaining pulpwood volume variability.  

This study occurs in a Eucalyptus plantation forest dominated by a heterogeneous topography, 

located around Richmond city, KwaZulu-Natal, South Africa. In this study 32 terrain variables 

at five different scale (i.e. 1m by 1m, 3m by 3m, 5m by 5m, 7m by 7m, and 9m by 9m) were 

computed from the DTM derived using high spatial resolution LiDAR dataset. Field data were 

collected from 549 plots covering 27 compartments within the study area. A linear partial least 

squares (PLS), non-linear random forest (RF) and hybrid partial least squares-random forest 

(PLS-RF) regression model were used to analysis the data. The spatial scale 1m by 1m returned 

the highest R2 value for all regression techniques. The regression model that explained the 

highest variance for all forest structural attributes was the RF classifier: volume (R2 = 0.50), 

mean dominant height (R2 = 0.50), mean height (R2 = 0.46), quadratic diameter breast height 

(R2 = 0.47), diameter breast height (R2 = 0.41) and basal area (R2 = 0.44). The PLS-RF and 

PLS yielded results with decreasing R2 for all forest structure variables. This study demonstrates 

the potential of utilizing LiDAR DTM for discerning the relationship that exist between terrain 

and volume production in commercial plantation forest.  
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The eThekwini municipality is considering the use of Decentralised Wastewater Treatment 

System (DEWATS) for onsite sanitation to over 500 000 people living in informal settlements 

of Durban [1]. The DEWATS can be connected to the community ablution blocks (CABs) and 

an agricultural field. The use of treated wastewater in agriculture must comply with the 

standards regulated by the Department of Water Affairs (DWA), which issue license following 

technical and environmental feasibility of the practices [2]. This study is a preliminary technical 

feasibility assessment for estimating water requirements per unit area when DEWATS effluent 

is used to irrigate crops. Specific objectives of the study were (i) to investigate the effects of 

DEWATS effluent on crop growth, nutrient uptake and crop growth (ii) to generate scenarios 
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for estimating effluent requirements per hectare under banana/taro intercrop (iii) to generate 

scenarios related to nutrient (N and P) loading based on different irrigation rates and effluent 

nutrient concentration under banana/taro intercrop. For health and safety reasons the study was 

conducted at a pilot DEWATS plant in Newlands Mashu, where the per capita consumption of 

water is higher than informal settlements. The experiment was done in a randomized complete 

block design with two treatments (DEWATS effluent irrigation with no fertilizer applied vs tap 

water irrigation with fertilizer applied) and three blocks. Banana and taro were used as test 

crops and they were grown in an intercrop. During the first year effluent was obtained from 

second wetlands and during the second year it was obtained after the Anaerobic Filter. Plants 

were irrigated following a fixed amount approach whereby 8 litres per plant per day were 

applied during the growing season, however, the application rate was increased during the 

second year. Data was collected on crop growth, yield, nutrient uptake, soil chemical properties, 

weather data, soil moisture content, soil temperature and canopy temperatures. Total amount of 

effluent applied over a period of 32 months (November 2013 to July 2016) were quantified and 

expressed as volumes per unit area (ML/ha). The study showed that all the growth parameters 

were comparable between the two irrigation treatments (P > 0.05). Crop growth, nutrient uptake 

and soil chemical properties results were comparable between treatments. The effluent applied 

ranged from 20.2 to 21.1 ML/ha considering all technical constraints encountered during the 

study. The N and P requirements for banana and taro were met when Anaerobic Filter effluent 

was used compared to wetlands effluent. 

 

1. Xanthe, C. and C. Buckley, SFD Promotion Initiative. 2016, Pollution Research Group, 

University of KwaZulu Natal: Durban, South Africa. 

2. DWA, Revision of General Authorisation in Terms of section 39 of the National Water 

Act, 1998 (Act no. 36 of 1998), DWA, Editor. 2013, DWA: Pretoria, South Africa. p. 3-

31. 
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Accurate identification of plant pathogens lays the foundation for developing effective control 

strategies to ensure sustainable agriculture. The aim of this study was to detect and differentiate 

Potato virus Y (PVY) isolates infecting potato (Solanum tuberosum L.) in Msinga district in the 

Province of KwaZulu-Natal, South Africa. Farming plays a huge role in this poverty-stricken 

community and contributes to food security. Initial detection of PVY in the leaf samples was 

achieved through triple antibody sandwich enzyme-linked immunosorbent assay (TAS-

ELISA). PVY-infected samples were further tested for specific PVY serotypes using antibodies 

specific to the serotypes O and N. Reverse transcription-polymerase chain reaction (RT-PCR), 

using primers specific to the coat protein gene of PVY was performed on total RNA of four 

PVY infected sample randomly selected as a confirmation test. Nicotiana tabacum cv Samsun 

were individually inoculated mechanically with all PVY-infected samples detected with 
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ELISA. The RT-PCR confirmation test yielded the expected 512 bp amplicon. Symptoms on 

inoculated tobacco were observed from seven days post inoculation and consisted of vein 

clearing, faint mosaic patterns, yellowing, chlorotic spots and vein necrosis. The veinal necrosis 

symptom, characteristic of PVYN, PVYNWilga and PVYNTN strains, was also observed on N. 

tabacum cv Samsun. After virus purification, samples were viewed under an electron 

microscope and flexuous rod particles that were approximately 730nm long and 12nm wide 

were observed. Such particles are typical of PVY. Sodium dodecyl sulfate polyacrylamide gel 

electrophoresis (SDS-PAGE) confirmed the expected coat protein size of PVY by yielding a 

30kDa protein band. Next Generation Sequencing (NGS) of four randomly selected isolates 

from the original field samples confirmed the development of recombination events occurring 

in Msinga. Three samples were PVYNTN recombinants while one was a PVYWilga recombinant. 

In conclusion screening techniques confirmed that PVY exists in potatoes grown in Msinga 

area. It also confirmed that PVYN is the most prevalent strain in Msinga with over 96% 

existence in the area and that the recombinant PVYNTN is currently dominating. This has serious 

implications on the management/control of PVY in Msinga. 
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Timeous and accurate measurements of forest structural attributes are crucial for sustainable 

forest management. Data needed for forest inventory is collected through field based 

approaches and remote sensing techniques. The current field based approach method requires 

more resources (time, labour and money) to cover vast areas and is no longer feasible which 

has led to the use of multi-sensor and multi-source remote sensing technology for forest 

inventory. The aim of this study was to examine the utility of the partial least squares (PLS) 

regression technique, random forest (RF) ensemble method and a PLS-RF hybrid model for the 

prediction of eight forest structural attributes (trees per hectare (TPH), basal area (Baha), 

volume (volha), dominant tree height (Htd), mean tree height (Htm), quadratic mean diameter-

at-breast-height (DBHq) and mean diameter-at-breast-height (DBHm) within a commercial 

Eucalyptus forest plantation using four bands of an air born image with a 0.15 m spatial 

resolution and 10 extracted texture features. Using only spectral band information as an input 

variable, the three algorithms returned statistically weak predictive accuracies and could not 

explain more than 25% of the variation with R2 values ranging between 0.08 and 0.22 across 

all forest structural attributes. Comparatively, using the spectral band information the RF and 

PLS-RF hybrid models produced the highest results for volume, with a R2 value of 0.32 and 

RMSE of 94.14 and R2 = 0.24, RMSE = 99.38, respectively. In this study it is noted that using 

only spectral bands as an input variable, the RF method showed the most potential and produced 

the best results for all forest attributes. Using the texture features as an input parameter overall 

model accuracies across all forest structural attributes improved by 18%. Collectively the RF 

and PLS-RF algorithms performed better than the PLS algorithm with the best result being 
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reported for volume with the RF algorithm (R2 = 0.52 and RMSE = 79.35). The best results 

reported for the PLS-RF model using only texture features were produced for volume (R2 = 

0.50 and RMSE = 81.04) and mean tree height (R2 = 0.46 and RMSE = 3.82). When a 

combination of spectral band information and texture features were used model accuracies 

improved by 13% from the previous experiment of using only the texture features for all forest 

structural attributes resulting in the PLS-RF hybrid model producing the best predictive 

accuracies for volume (R2 = 0.62 and RMSE = 44.19), dominant tree height (R2 = 0.58 and 

RMSE = 2.93) and mean tree height (R2 = 0.55 and RMSE = 2.06). The results of this study 

highlights the robustness and potential of the PLS-RF hybrid model for the prediction of forest 

structural attributes using high resolution imagery within a commercial Eucalyptus forest 

plantation. 

 

___________________________________________________________________________ 
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Understanding the genetic bases of yield and component traits is vital to enhance breeding 

efficiency for drought tolerance in wheat. The aim of this study was to undertake genome-wide 

association analysis of yield and related traits using Diversity Array Technology (DArT) 

sequencing among 93 bread wheat genotypes under drought-stressed and well-watered 

conditions for effective breeding. Genotypes were evaluated under eight environments 

involving two growing seasons (2014/2015 and 2015/2016); two sites (field and greenhouse); 

and two water regimes (drought-stress imposed from 50% heading to maturity and well-

watered). A genotyping by sequencing (GBS) protocol based on the DArT sequencing was used 

to genotype the population. Agronomic traits evaluated included the number of days to heading 

(DTH), number of days to maturity (DTM), plant height (PH), spike length (SL), number of 

spikelets per spike (SPS), number of kernels per spike (KPS), thousand kernel weight (TKW) 

and grain yield (GY). Analysis of variance, correlation, heritability estimates and mean values 

were computed for agronomic traits. Population structure analysis, and genome-wide 

association mapping were undertaken based on 16 383 silico DArTs loci with < 10% missing 

data. The population evaluated was grouped into nine genetic structures and inter-chromosomal 

linkage disequilibrium (LD) showed linkage decay as the physical distance increased. A total 

of 65 significant marker-trait associations (MTAs) were considered significant at P < 0.001, 

explaining < 20% phenotypic variation under both test conditions. Under water-stressed 

condition, at least one MTA was observed for PH, SL, SPS, and KPS; while under well-watered 

condition significant MTAs were found for DTH, PH, SL, SPS, KPS, TKW, DTM and GY. 

Therefore, the tested markers assisted to locate putative quantitative trait loci (QTL) useful for 

marker-assisted selection and trait introgression of wheat under drought-stressed and non-

stressed conditions.  
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Climate predictions enable planning as well as formulation and implementation of strategies to 

minimize socio-economic pressures associated with expected trends. Urban population is 

expected to continue growing resulting in expansion of built-up areas which alters both the 

water and energy balance. This leads to elevation of temperatures which increases energy 

demands for air conditioning and increases human thermal discomfort leading to high risk of 

heat related diseases and mortality. Landsat series data were used to map LULC and land 

surface temperature during the month of October in 1984, 1993, 2001 and 2015. We also 

performed a sensitivity analysis to identify an urban index or a vegetation index which more 

accurately predict surface temperature. The Urban Index (UI) was found to be the best predictor 

since it had the highest correlation with surface temperature (r=0.9831). When tested against 

temperature derived from thermal band in October 2015, the mean absolute error of the UI 

derived temperature was 1.85oC. Based on changes which occurred between 1984 and 2015, 

the Stochastic Markov Chain analysis predicted that high density built-up areas will increase 

monotonically from 470.02 in 2015 to 485.07km2 in 2040. Greenspaces were predicted as 

decreasing from 57.42 to 37.35km2 while croplands also decrease from 30.27 to 25.56km2 

between 2015 and 2040. Using UI as predictor of temperature, we predicted that the 18-30oC 

class will decrease in coverage while the 36-46oC category will increase implying further 

warming due to urbanization between 2015 and 2020. We concluded that urbanization induced 

warming is superimposed on already rising temperatures due to greenhouse concentration 

induced global warming. The findings of this study are important in informing further 

development of the city to consider implications of growth on future temperatures and thermal 

comfort of urban residents. 
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The Decentralised Wastewater Treatment System (DEWATS) has a potential to provide onsite 

sanitation to unserved residents in informal settlements of South Africa [1]. The effluent 

produced by DEWATS contains mineral nutrients (N and P) that can cause eutrophication when 
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disposed into water bodies [2]. To meet the Department of Water Affairs (DWA) standards for 

disposal into water bodies further treatment to reduce nutrients is required. Agricultural systems 

can be used to remove nutrients through crop uptake thereby allowing less to leach below root 

zone [3]. However the study aimed at investigating nutrient (N and P) fluxes in soil irrigated 

with DEWATS effluent using the Soil Water Balance Science (SWB-Scie) model. The specific 

objectives were to investigate the effect of DEWATS effluent on (i) soil chemical properties 

(ii) nutrient uptake (iii) nitrate and orthophosphate leaching at different soil depths (0.3 , 0.5 

and 1 m) (iv) investigate nutrient (N and P) dynamics in soil irrigated with DEWATS effluent 

using the SWB-Scie model. A field study was conducted at Newlands Mashu experimental site, 

Durban where a pilot DEWATS plant is connected to 83 houses. The study was done under a 

randomized complete block design with two treatments (DEWATS effluent irrigation without 

fertilizer and tap water irrigation with fertilizer applied) and three blocks. Data was collected 

on crop biomass, nutrient uptake, soil chemical properties and leachates from piezometers (1 

m) and wetting front detectors (0.3 and 0.5 m deep). The data was used to calibrate and validate 

the Soil Water Balance (SWB-Scie) model for predicting nutrient (N and P) fluxes in the soil. 

There were no significant differences residual mineral nutrient concentrations in the soil, 

leached and taken up by plants between the two treatments (P > 0.05). The SWB model 

accurately predicted crop growth and nutrient uptake in banana (R2 > 0.8; D > 0.8 and MAE < 

0.2). However, the model could not accurately simulate N and P dynamics in the soil (R2 < 0.8). 

The SWB-Scie model cannot accurately simulate nutrient dynamics in soils with high spatial 

variation. When DEWATS effluent is used for irrigating crops frequent nutrient monitoring is 

recommended. 

 

1. Crous, P., J. Haarhoff, and C. Buckley, Water demand characteristics of shared water 

and sanitation facilities: Experiences from community ablution blocks in eThekwini 

Municipality, South Africa. Water SA, 2013. 39(3): p. 211-220. 

2. Foxon, K., et al., The anaerobic baffled reactor (ABR): an appropriate technology for 

on-site sanitation. Water SA, 2004. 30 (5): p. 44-50. 

3. Bame, I., et al., The effect of irrigation with anaerobic baffled reactor effluent on 

nutrient availability, soil properties and maize growth. Agricultural Water 

Management, 2014. 134: p. 50-59. 
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Bambara groundnut (Vigna subterranean) is a legume indigenous to Africa and grown for its 

edible seeds. It is highly underutilized and mainly processed using traditional methods. Two 

Bambara groundnut landraces differentiated by colour as brown and red and a dry bean 

(reference) were evaluated for the effect of traditional processing methods including; dehulling, 



101 

 

roasting and sifting on their nutrient and antinutrient content together with in vitro protein 

digestibility. 

 

Protein and carbohydrate were the major components of the raw and processed grains. The 

protein content of raw Ukulinga bean (27.36 g/100g) was significantly higher than that of red 

(19.22 g/100g) and brown (23.25 g/100g) bambara grains. The processing methods employed 

had varying effect on the nutrient composition of the samples. Dehulling increased the protein 

of all the samples but decreased their mineral content except for brown Bambara landrace. 

Roasting significantly decreased the protein content of the Bambara grains but increased that 

of the reference bean. Also, ash content of the brown Bambara landrace increased after roasting, 

while a decrease was observed in that of the red Bambara and the reference bean. Phytic acid 

and tannin content of the samples were reduced significantly after processing. Dehulling 

coupled with sifting resulted in a higher decrease in the levels of these antinutrients.  The 

presence of these anti-nutrients may have implications on the bio-availability of Bambara 

groundnut proteins as in vitro protein digestibility of all the samples increased after processing. 

Bambara groundnut can therefore serve as a good source of both macro and micro nutrients. 
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In Ethiopia, climate change is set to hit the agricultural sector adversely and cause considerable 

negative impacts particularly for smallholder farmers. Weather information is one of the 

requirements for effective climate change adaptation in Ethiopia, where Agriculture is the back 

bone of the economy. This study made during 2011/12 investigates whether smallholder 

farmers, development agents and organizations in the Central Rift Valley of Ethiopia have 

access to weather information and consequently use it in their agricultural activities to 

overcome adverse impacts of climate change. For this study, data were collected and analyzed 

from 200 randomly selected households, 34 development agents and 18 experts of different 

organizations in four districts (Meki, Melkassa, Miesso and Ziway) representing the same agro-

ecological settings in the Central Rift Valley of Ethiopia. The result revealed that the adaptation 

capacity of farmers in using weather information are constrained by language problems, 

difficulty in understanding forecast terminology, absence of a center for coordination and down 

scaling weather information at local level and inconsistency in the time of information provision 

were the common problems identified in the study area. A new weather information delivery 

system is proposed which enables effective and location and purpose specific weather 

information delivery to farming communities and other stakeholders in the agricultural sector. 

 

Key words: Central rift valley; Climate change adaptation; Ethiopia; Needs assessment; 

Small holder farmers; Weather information 
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This study was aimed at determining optimum in vitro anthelmintic efficacy of five plant 

species possessing proteinases and/or nitrogen compounds on mixed L3 nematode larvae of 

goats and sheep. 40 g dried plant species leaf samples were extracted in 70 % ethanol and 

concentrated to 100 ml (4 x concentration). Half, equivalent to 20 g dry matter (DM) crude 

extract (2 x concentration) and one quarter, equivalent to 10 g DM crude extract (1 x 

concentration), were made up to 100 ml. Rectal faecal material was collected from10 Merino 

sheep and 25 Nguni goats (two animal species), pooled within species and hand-mixed. 

Samples of 5 g were cultured for 12 days at 27 °C. On day 13, 4 plates were watered and four 

others treated with 70% ethanol to correct for solvent effect. The experiment was run 3 x and 

had 2 x 5 x 3 factorial design. In each run, three plates were treated with each concentration of 

plant species crude extract. L3 larvae isolated on day 14, larval counts taken on day 15, and 

mean mortality taken as indices of anthelmintic efficacy. Data Was analysed using General 

Linear Model of SAS (2000) to determine effects of animal species, plant species, 

concentration, and various interactions of animal species, plant species, and concentration on 

efficacy. 

Animal species affected (P= 0.0004) anthelmintic efficacy.  Similarly, concentration affected 

(P= 0.0002) anthelmintic efficacy. Additionally, interaction between animal species and 

concentration also affected (P= 0.0015) anthelmintic efficacy. Animal species, concentration 

and their interaction are crucial to retaining consistent in vitro efficacy of selected plant species. 

Key words: Anthelmintic efficacy, crude extract, L3 larvae, nitrogen compounds, plant species, 

proteinases, goats and sheep. 
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THE IMPACT OF GULLY REHABILITATION ON C SEQUESTRATION IN A 

TEMPERATE CLIMATE: A CASE STUDY OF THE OKHOMBE AREA OF SOUTH 

AFRICA 

 

Hastings Bangani Dube 

banganidube@gmail.com 

School of Agricultural, Earth and Environmental Sciences 

Supervised by Prof Pardon Muchaonyerwa and Dr Vincent Chaplot 

 

Gully erosion has immediate and long-term negative impact on the environment. Rehabilitation 

of gullies traps sediments, which can help to sequester carbon (C) and mitigate climate change. 

If not trapped, the C contained in the sediments is either eroded into oceans and/or mineralized 

to CO2 which accumulates into the atmosphere and contribute to global warming. The objective 

of the study was to evaluate the potential impact of gully rehabilitation on C sequestration. The 

study was performed on a gully rehabilitated by a combination of stone-checks and vegetative 

methods at Okhombe in KwaZulu-Natal province of South Africa. The site was characterised 

by a temperate climate. Soil samples were collected, using an auger, from the 0-5, 5-15, 15-30, 

30-60, 60-90 and 90-120 cm depths at three slope positions within the rehabilitated gully and 

the area adjacent to it. The samples were analysed for particle size distribution using the 

hydrometer and dry sieving methods, and total carbon content using a LECO CNS analyser. 

The sediments from the gully were richer in sand fractions than soils from the area adjacent to 

the gully. The upper and mid slope position sediments from the gully also showed greater silt 

content within the top 15 cm layer than soils from outside the gully. The greater silt and sand 

content in sediments from the gully might be due to high settling velocity of the course materials 

during deposition, which caused selective deposition of the coarse materials during 

transportation by water. The lower slope position soil from outside the gully showed much 

greater increase of clay content with soil depth than corresponding sediments from the gully. 

There was a general increase of C content with depth of gully sediments, except at the mid slope 

position where soils from both within and outside the gully showed a decrease of C content 

with depth. Soils from inside the gully were generally richer in C content than soils from 

outside; however, the soils from outside the gully showed greater C within the top 5 cm depth 

at the lower slope position. The mid slope position also showed greater C content in soils from 

outside the gully at a soil depth greater than 30 cm. The greater C content of soils from the 

rehabilitated gully pointed to potential C sequestration. Although the source of the C was not 

determined, but the sediments trapped in the rehabilitated gully might deposit organic matter 

which led to C storage. However, it is also possible that better conditions of moisture in the 

rehabilitated gully might encourage greater plant productivity and deposition of C. Therefore, 

further research to determine if the dominant C in sediments from the gully is old C from outside 

or insitu production of young C is recommended. This might be done by evaluating their C-14 

content. Nevertheless, rehabilitating gullies in the study area was still viewed as a potential 

mechanism for C sequestration because the trapped sediments had greater C than soil from the 

adjacent areas.  

___________________________________________________________________________ 
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ENHANCING MICROCLIMATE AND PRODUCTIVITY OF SUBTROPICAL 

AVOCADO ‘CARMEN®-HASS’ IN PROTECTED CULTIVATION 
 

Clarance Malapana 

210506343@stu.ukzn.ac.za 

School of Agricultural, Earth and Environmental Sciences 

Supervised by Prof Mike Savage 
 

INTRODUCTION 

Agricultural production is affected by changes in microclimate factors. South Africa is a 

water-scarce country, with high variability in annual rainfall. Hence the use of a shadenet over 

an orchard may improve the microclimate, making the environment more conducive for fruit 

production. The South African avocado industry is export oriented with about 60% of total 

production classified as export grade. Sun and wind damage and small fruit size as a result of 

water stress are factors limiting the production of export grade avocados in the industry. 

Hence the current study aims to address these challenges faced within the industry. 

 

MATERIAL AND METHODS  

The experiment was conducted at one of Westfalia’s Fruit Farms, in an avocado (Carmen®-

Hass) orchard at Mooketsi in Limpopo Province (23°40'54.59"S, 30°01'50.67"E). White shade 

net (20%) was used on 1.0 ha of this commercial orchard. Hourly measurements of air and 

canopy temperature, and wind speed were measured at 2 m. Solar irradiance and leaf wetness 

duration (LWD) were measured above and below tree canopy, respectively. Soil matrix water 

potential was monitored weekly using tensiometers at depths of 300 and 600 mm. Leaf area 

was measured on 50 leaves per treatment fortnightly. Fruit water content was measured 

gravimetrically on ten fruit weekly or fortnightly.  

 

RESULTS AND DISCUSSION 

Temperature (air and canopy) and relative humidity were slightly reduced within the shadenet 

structure. Air flow was restricted to a certain degree, and canopy temperature depended on tree 

density and the incoming solar irradiance received on the sun-exposed leaves. Calm conditions 

were experienced inside the structure and 80% of the incoming solar irradiance was transmitted, 

increasing the LWD by 12. Leaf roller pests were observed on fruit as a result of the increased 

LWD inside. Evapotranspiration (ET) was reduced by 14%, and 29% less water was applied 

inside the shadenet. Fruit reached maturity two weeks earlier. The fruit size distribution was 

greater inside the shadenet but, yield was affected due to pollination difficulties inside the 

shadenet. 

 

CONCLUSIONS 

The shadenet resulted in improved fruit quality due to reduced wind damage and reduced 

sunburn. There were difficulties in the 2014 bee activity and pollination but slight 

improvements were observed in the 2015 season. Pollination may be improved but detailed bee 

and insect pest management are required for improved yields under the shadenet.  
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ASSESSMENT OF COMMUNAL LAND RIGHTS AND GENDER IMPLICATIONS 

ON SMALLHOLDER FARMERS ACCESS TO MARKETS: THE CASE OF 

APPELSBOSCH KWAZULU NATAL  

Thapelo Mothae 

213567161@stu.ukzn.ac.za 

School of Agricultural, Earth and Environmental Sciences 

Supervised by Dr Joyce Chitja 

Several African countries have embarked on improving agriculture, food security and reducing 

hunger through the involvement of smallholder farmers in the food production. Smallholder 

farmers have been key custodians of most African nations food and nutrition security, yet they 

are challenged by several factors including lack of access to land, access to credit and access to 

formal markets. Women smallholder farmers are the most affected due to the patrilineal nature 

of communal land allocation in most rural societies. Smallholder agriculture can provide a route 

out of poverty only if it is productive, commercially oriented and well linked to formal markets. 

Women have over the years relied on land based activities for their livelihoods and survival and 

food security however, they have always been marginalised in the allocation, control and 

command over land as a property. Several studies indicate that women perform most of the 

agricultural activities mainly for their households’ food security and may produce a meagre 

surplus for sale in the informal markets. Market access for rural smallholder farmers has been 

actively promoted to catalyse sustainable rural livelihood development. However, without 

addressing the land ownership and gender specific issues that rural smallholder women farmers 

face in accessing markets, most initiatives aimed at improving smallholder farmer livelihoods 

and their food security may fail to achieve their sole purpose. The culturally stipulated roles of 

women’s agriculture have adverse effects on household food security due to reduced market 

participation by smallholder farmers. Smallholder women farmers have to travel long distances 

with their meagre produce to access markets.  

 

This study assessed the relationship between gender and communal land ownership and how 

they collectively impact on smallholder farmers’ access to markets. The specific objectives of 

the study were the determination of the relationships between gender and communal land 

ownership, the identification of the factors affecting smallholder farmers to access agriculture 

markets and the determination of how land ownership enhances smallholder farmers’ access to 

markets. A purposive sample of 135 households was selected in Appelsbosch, KwaZulu-Natal 

province in South Africa. The mixed methods approach of research made up of structured 

questionnaires, together with focus group discussions and observation was employed. 

Qualitative data from the focus group discussions and open-ended questions was analysed for 

common themes using content analysis. The data was then subjected descriptive statistical 

analysis using SPSS. 

 

Statistically significant differences were observed between gender and access to land, 

ownership of land and who owns the land (p<0.05). The results further indicated that women 

land rights were mostly secondary and land access was closely linked to relationship with male 

relatives through marriage ties. The study concluded that smallholder farmers faced numerous 

challenges in terms of accessing land and markets. From these results the study recommends 

stronger measures for secure land rights for women farmers, improvement in extension services 

and creation of stable markets for smallholder farmers to ensure sustainable livelihoods and 

food security.  

 ___________________________________________________________________________ 
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EVALUATION OF AGROFORESTRY SYSTEMS FOR MAIZE (ZEA MAYS L.) 

PRODUCTIVITY IN SOUTH AFRICA 
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Supervised by Prof Paramu Mafongoya and Prof Simon Lorentz 

 

Maize (Zea mays L) is the dominant staple food crop grown by most smallholder farmers in 

South Africa. Low inherent soil fertility is one of the identified limitations in maize production 

in the smallholder farming systems. An experiment was designed for different agroforestry 

systems to test the hypothesis that inclusion of trees may reduce the need to apply chemical 

fertilizers which are very expensive. A field experiment was established in 2015/16 season at 

Wartburg to determine maize yields in cropping systems containing maize, pigeon pea and S. 

bispinosa. The experiment had 5 treatments: sole maize; sole pigeon pea; sole S. bispinosa; 

maize + S. bispinosa; and maize + pigeon pea. The experiment was laid out in a randomised 

complete block design (RCBD) replicated three times. Statistical analysis showed that sole 

maize had significant (P<0.05) higher grain yields of 1867 kg/ha while maize + pigeon peas 

yielded 604 kg/ha and the lowest maize yield was 538 kg/ha from maize + S. bispinosa. Land 

Equivalent Ratios showed that maize-pigeon pea (1.2) intercropping was more productive as 

compared to maize + S.bispinosa intercrop (0.6). Sole maize plots outperformed maize tree 

intercrops in grain yields. LER showed that maize-pigeon pea intercropping was more 

productive as compared to maize + S.bispinosa intercrop. Pigeon pea is recommended in 

agroforestry systems with maize due to its higher LER ratios and production of grain for human 

and livestock consumption. There is a need to look at water dynamics under these agroforestry 

systems. 

Key words: soil fertility, cropping systems, pigeon peas, land equivalent ratio 
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THE FERTILISER VALUE OF NITRIFIED URINE CONCENTRATE ON BLACK 

NIGHTSHADE (Solanum nigrum) BIOMASS AND NUTRITIONAL QUALITY 
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School of Agricultural, Earth and Environmental Sciences 

  Supervised by Dr Alfred Odindo 

 

Nitrified urine concentrate (NUC) is a potentially new urine based fertiliser product with a high 

nitrogen (N) content.  However, the product has not been tested on a range of crops to determine 

the effect on biomass and possible nutritive quality. Optimal application rates have not been 

established.  The objectives were to determine;(i) the effectiveness of NUC compared with 

chicken manure (CM) (an organic source) and urea (inorganic) with regard to biomass 

production and nutritive quality of black nightshade (Solanum nigrum); (ii) optimal application 

rates for maximum productivity and (iii)  the effect of using NUC under water limiting 

conditions. The experiment was carried out in a greenhouse at the Controlled Environment 
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Research Unit (29°37′51.75″ S, 30°23′59.10″ E), at the University of Kwa Zulu Natal, 

Pietermaritzburg, South Africa. A 2 x 3 x 4 factorial pot experiment was laid out using a split-

split plot design comprising of the following treatments: water stress (2 –levels non stressed 

and stressed - main plot), the sub-plot factor was of fertiliser source (3 –levels, three different 

sources of fertiliser and the sub-sub plot factors was of four nitrogen application rates (4 levels) 

based on nitrogen requirements. The experiment was replicated 4 times resulting in 96 

experimental units. Organic fertiliser was applied two weeks before planting and urea and 

nitrified urine concentrate (NUC) were applied as a once off top dress two weeks after 

emergence. Data was collected on leaf area and biomass. Three harvests were carried out on a 

weekly basis by picking the shoot and the first five tender leaves on each branch. The dried leaf 

samples were analysed for proteins using the Bradford assay and for antioxidant capacity using 

2, 2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging ability. Data collected was analysed 

using GenStat 14th edition statistical software package. Treatment means were compared at the 

5% level of significance. There was a significant difference (P<0.05) in the interaction between 

fertiliser source, water and application rate on biomass, protein content and antioxidant 

capacity. Biomass (edible leaves) decreased with decreasing water level using all three sources 

of nitrogen fertiliser. Chicken manure had the highest biomass at both water levels. At 100%FC, 

NUC yielded significantly higher biomass (2.39 g) as compared to 50% FC. Biomass decreased 

with increasing fertiliser application rate. At 2.6g N/plant, NUC produced significantly lower 

biomass (2.467 g/pot) than chicken manure 3.852g/pot. The lowest rate of NUC yielded the 

highest protein content (1.29mg/g)   although it was significantly lower than chicken manure at 

the highest rate. Significantly more proteins were accumulated at 50%FC than 100% FC using 

NUC. Chicken manure yielded the highest protein content at both water levels.  At the lowest 

application rate of 2.6g N per pot, NUC yielded the highest antioxidant capacity of 69.39%. 

Decreasing water level resulted in an increase in antioxidant level from all fertiliser sources 

with NUC yielding the highest. At the highest NUC application rate, all the plant died. 

Therefore, NUC is an effective nutrient fertiliser source at the lowest rate and under non-limited 

water conditions. However, it is not as effective as chicken manure at higher rates, but at low 

rates, it has the ability to outperform urea in relation to biomass and nutritive quality.  

 

___________________________________________________________________________ 
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All individuals require a variety of foods to meet their recommended daily food intake. For a 

sustainable, energetic and nutritious life, individuals need sufficient food as well as the right 

balance of micronutrients. Financial constraints, amongst other factors, drive South African 

consumers to purchase less than the recommended nutritional value food basket. This causes 

household food baskets to lack in essential nutrients. Consuming less than the required nutrients 

lead to a number of health issues including obesity, undernutrition, micronutrient deficiencies, 

poor productivity and being prone to illnesses such as heart diseases and significantly 
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contributes to the number of food insecure households. This study demonstrates how different 

food item compositions of household food baskets affects the food security of households in 

different areas. This was done by determining the food basket consumed at the household level, 

assessing the awareness of consuming fortified foods across different wealth groups and 

determining the factors underlying preferences and choices of different food basket types. Data 

was collected from a random sample of 200 households in the urban areas of Umsunduzi 

Municipality, KwaZulu-Natal Province of South Africa. A structured questionnaire was issued 

through face to face interviews for data collection.  

 

Analysis of variance was used to determine whether household members were consuming the 

recommended daily energy intake and the relationship between the factors underlying 

preferences and choices of different food basket types. The results showed that households were 

consuming less than the recommended daily energy intake to sustain a healthy lifestyle. It was 

also observed that the educational level of the household head had a significant effect on the 

importance of food prices, supermarket specials, health benefits and cultural preferences as 

factors when purchasing the household food basket. Gender of the household head only had an 

effect on the importance of cultural preferences whilst total household income had a significant 

effect on the importance of the role of supermarket specials, brand focus and food taste when 

purchasing a households food basket. 

 

The Pearson Chi-square test was used to analyse the relationship between the awareness of 

consuming fortified foods and socio-economic factors. The results showed that wealth status 

and educational levels of household heads had a significant effect on the knowledge of fortified 

foods whereas the gender of the household head did not have any significance on the knowledge 

of fortified foods amongst households. It was also observed that the employment status of the 

household head had no significance in the purchasing of fortified food products that were listed 

(bread, maize meal, wheat cake flour, maize meal cereal). These findings suggests policy 

options that can impact awareness of fortified foods, nutritional education, food choices of 

household food baskets and household food security. 

 

___________________________________________________________________________ 
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IMPROVING THE UNDERSTANDING OF WATER AND CLIMATE RELATED 

HAZARDS THAT POSE A RISK TO THE AGRICULTURAL SECTOR IN THE 

UPPER THUKELA CATCHMENT 
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School of Agricultural, Earth and Environmental Sciences 

Supervised by Dr Michele Toucher 

 

Several climate change studies have predicted a global increase in the frequency of the 

occurrence of extreme hydro-meteorological events [1]. These events have been documented 

to have negative impacts on humans, the environment and the economy [2]. Given this, the 

impacts of extreme hydro-meteorological events on the agricultural sector in the Upper Thukela 

Catchment is to be investigated. This study will (i) identify the extreme events of concern for 

the Upper Thukela region and their current impact on agriculture; (ii) determine the potential 

changes in the occurrences and magnitudes of these events in the future and the associated 
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impacts through hydrological modelling, and (iii) suggest possible adaptation and coping 

strategies. As part of the adaptation component, the study will include a critical review of the 

early-warning and forecasting systems used in the Upper Thukela region and suggestions will 

be made to improve the use and/or efficiency of these systems. 
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Supervised by Dr Adrian Nel 

 

In Southern Africa, water availability and management faces additional pressures aside from 

looming droughts;  these are uncertainties caused by global and climatic variabilities.  Issues 

such as water quality constraints have become more prominent in South Africa’s river 

catchments over the years, adding more strain on the water management system. Literature has 

increasingly referred to these unresolvable problems in a system as wicked problems, having 

no real resolution. Nonetheless, literature has shown that alleviating and coping with such issues 

is possible through social learning. Furthermore, increasing evidence from research on social 

learning has shown that it is possible in a system of stakeholder engagement arrangements to 

co-create, co-learn and implement sustainable approaches in these multi-stakeholder 

collaborations, a system that increases its own resilience in the face of climatic and global 

uncertainties.  In a world where water managers and policy makers are instructed to be make 

quick and wise decisions in the face of rapid and complex climate change and uncertainty and 

when a resilience in socio-ecological systems is attained from combined efforts of learning; 

adaptive co-management becomes a surety. This research looks into the various ways in which 

the system of multi-stakeholder engagement can attain this ideal by applying the social 

constructs that enhance the co-creation, co-implementation and co-learning from knowledge 

between various stakeholders belonging in a multitudes of disciplines. In recent years, an 

approach prioritising the application of an extended peer community of engagement which is 

inclusive of the civil society with real life and local experience contribution as well as any 

emerging technologies of science in the complex decision making process in these times of high 
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uncertainty [1]. This principal has justified this research and lead to the principal aim of finding 

out how the current systems of multi-stakeholder engagement can become more nourishing 

spaces of  social learning processes. To supplement this, it looks at how the use of information 

communication technologies (ICT’s) as extended platforms of virtual engagement of 

stakeholders can be incentives for social learning, minimising the any barriers to social learning. 

The upper uMngeni catchment of South Africa is used as the study social space of this proposed 

research; a dominantly urban catchment with a hub of multi-stakeholder engagement groups to 

increase dialog for discussing dominant looming wicked problems such as water quality. In an 

exploratory and participatory action research (PAR) approach, the researcher uses the theories 

of reflective learning to investigate the potential for stakeholders to undergo complete social 

learning processes as affected by the existence of identified social constructs related to social 

learning. To conclude the research, the knowledge gathered from interviewing the groups will 

be combined with information regarding the use and application of the emerging technologies 

as virtual spaces for data management, knowledge creation and co-learning which compliment 

social learning to attain sustainability in a post-normal world full of uncertainty.  
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This study examined the gap climate information within public Agricultural Extension 

Advisory Services in Limpopo. Specifically, extension officers’ climate change perceptions, 

climate change knowledge, and their formal and informal climate education were assessed. 

Lastly, the study examined the extension approaches and extension officers’ perceptions of the 

suitability of the overall climate information disseminated to rural smallholder farmers.  

A semi-structured questionnaire was used on 90 public extension officers purposively sampled; 

the officers were all employed by the Limpopo Department of Agriculture and Rural 

Development, from two districts, i.e., Mopani (Tzaneen and Maruleng Municipalities) and the 

Vhembe (Musina and Mutale Municipalities). The data was analyzed using the IBM Statistical 

Package Social Science (SPSS) 23. Content analysis was used for analyzing the qualitative data, 

such as the Likert scale data, focus group discussions and key informant interviews.  

The results indicated that participants were predominately male, between the age groups of 31-

59 years, and possessed B. Tech/Degree qualifications. Women were slightly more educated 

than male extension officers. Extension officers’ climate change awareness was average. 

Education levels had an influence on exposure to climate education, in-serve and climate 

change training and extension approaches used to disseminate agricultural information to client 
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farmers. They also acknowledged that the climate change information disseminated to 

smallholder farmers was not suitable for their needs. The study concluded that extension 

officers need to keep abreast with climate change knowledge through continuous retraining. 

There is also a need to integrate indigenous knowledge to climate information to increase the 

suitability and acceptability of the information by smallholder farmers.  

 

___________________________________________________________________________ 
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 PEGYLATED-CHITOSAN FUNCTIONALIZED GOLD NANOPARTICLES FOR SIRNA 

DELIVERY IN VITRO 
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Supervised by Dr Moganavelli Singh 

 

The rapidly developing field of nanotechnology has provided a strong support for the 

development of nanoparticle mediated gene delivery systems. Amongst these, gold 

nanoparticles (AuNPs) have attracted much attention as gene and drug delivery vehicles due to 

their low toxicity, ease of synthesis, small size and the ability to be functionalized with suitable 

polymers or targeting molecules. In this study, AuNPs were functionalized with chitosan which 

has a high positive charge density. These AuNPs were further modified by the addition of the 

steric stabilizing polymer, polyethylene glycol (PEG). Physicochemical characterization using 

TEM, UV spectroscopy and NTA revealed that surface modification of the AuNPs with 

chitosan and PEG influenced the size, colloidal stability, polydispersity and zeta potential. The 

ablility of these nanoparticles to bind and afford protection to siRNA was determined using the 

band shift, dye displacement and RNase A protection assays. The cytotoxicity of the modified 

AuNPs and their respective nanocomplexes with siRNA, evaluated using the MTT and Alamar 

Blue assays in the HEK 293, Caco-2 and MCF-7 cell lines, showed minimal toxicity with cell 

survival over 75%. Cellular uptake studies utilizing fluorescently labelled siRNA, confirmed 

that there was a good correlation between pegylation/non-pegylation, and internalization and 

eventual transfection ability of these nanocomplexes.  

 

Ideal physicochemical properties, low cytotoxicity and the relative ease of cellular uptake for 

transfection, make these pegylated-chitosan functionalized AuNPs promising delivery vehicles 

for siRNA and other therapeutic molecules. Further research into their optimization and 

modification may be required before they can be extended to in vivo studies. 

 

___________________________________________________________________________ 
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Durban Harbour, Richards Bay Harbour and Mlalazi estuary are part of KwaZulu-Natal 

estuarine systems.  Durban and Richards Bay, like most estuarine harbours, are persistently 

subjected to anthropogenic activities (intense urbanization and industrialization) as well as 

expansion of commercial shipping resulting in bioaccumulation of pollutants i.e. heavy metals, 

chemical and organic pollutants. The uMlalazi estuary on the other hand is situated in a coastal 

nature reserve and the watershed is in a lower population density area and as a consequence is 

less prone to anthropogenic effects. Crabs, as both predator and prey, form an important 

component of marine food webs. They are mostly benthic with restricted mobility and are 

especially sensitive to pollution because they reside on the substrate where chemical 

contaminants accumulate. Crabs accumulate pollutants including metals, resulting in biological 

alterations from molecular to tissue level depending on pollutant concentrations and duration 

of exposure. Pollutants may therefore be bioaccumulated in crabs resulting in several orders of 

magnitude higher than those of the surrounding water, with further biomagnification in the food 

chain to higher trophic levels, including human consumers. 

 

The background levels of heavy metals (Pb, Cd, Zn and Cu) in tissues (hepatopancreas, gills, 

muscle and exoskeleton) of sand bubbler crabs (Dotilla fenestrata), sediments and water were 

investigated through nitric acid digestion and metal analysis was done using Inductive Coupled 

Plasma Mass Spectrometry (ICP-MS).  Crabs were also exposed to varying concentrations of 

Cd and Pb under near-future pH for 96 hours to replicate heavy metal uptake under predicted 

2030 levels of ocean acidification.  Acute toxicity test (lethal concentration) was determined 

after 96 hours of exposure using a range finder test to determine the concentration of metals in 

combination with varying pH. Crabs were dissected after 96 hours exposure to determine heavy 

metal bioaccumulation in tissues as a result of interactive reaction of metal solutions and pH. 

Results obtained from this study will contribute to our understanding of how crabs respond to 

heavy metal uptake in the context of global climate change, more specifically with respect to 

near-future ocean acidification. 

 

Key words: ocean acidification, heavy metals, Dotilla fenestata 
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SLS-P-003 

 

VOLATILE COMPOUND PROFILE ANALYSIS AND MODELLING FOR 

MICROWAVE-ASSISTED CHEMICAL PRE-TREATMENT OF SORGHUM 

LEAVES 

 

Daneal Rorke 

danealrorke@gmail.com 

School of Life Sciences 

Supervised by Dr Gueguim Kana 

 

Pre-treatment of lignocellulosic material often results in the generation of fermentation 

inhibitors which negatively impact process yields and economics. This study focuses on the 

profiling of volatile compounds released during microwave assisted chemical pre-treatment of 

sorghum leaves (SL).  
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Volatile compounds such as acetic acid (0-39.22%), furfural (0-59.82%), 5-hydroxy methyl 

furfural (HMF) (0-12.60%), phenol (0-37.32%), formic acid (0-11.96%) and levulinic acid (0-

17.66%) were detected. Furthermore, optimization of reducing sugar (RS) release from 

microwave assisted acid pre-treatment of sorghum leaves gave a coefficient of determination 

(R2) of 0.76, producing an optimal RS yield of 2.74 g FS/g substrate.  

 

A model based on Artificial Neural Networks (ANNs) was developed and validated to predict 

the profile of 21 volatile compound fractions under novel pre-treatment conditions. This model 

gave R2 values of up to 0.93.  

 

These findings illustrate the significance of prior knowledge of compounds generated during 

pre-treatment of sorghum leaves to enhance sugar release for fermentation processes. This 

demonstrates the potential of using an intelligent model to predict the volatile compound 

fraction profile of compounds generated during pre-treatment of sorghum leaves in order to 

establish a more efficient pre-treatment regime for the production of biofuel. 

 

___________________________________________________________________________ 

 

SLS-P-004 

 

IN VITRO CHEMO-PREVENTATIVE ACTIVITY OF Strelitzia nicolai ARIL 

EXTRACT CONTAINING BILIRUBIN  
 

Depika Dwarka 

depika.dwarka@gmail.com 

School of Life Sciences 

Supervised by Prof Himansu Baijnath 

 

The discovery of the only animal pigment, bilirubin, in the plant Strelitzia nicolai  has triggered 

a vast number of questions regarding bilirubin’s formation and its role in the human body. 

Recent studies have confirmed that bilirubin at certain levels have many medical benefits. 

Studies have revealed that bilirubin is a potent antioxidant. Cervical cancer is one of South 

Africa’s largest women’s health crisis. It is estimated that it affects one out of 41 South African 

women and kills approximately 8 women in the country every day. Thus the aim of this study 

was to investigate if the aril extract of Strelitzia nicolai containing bilirubin possess anti-cancer 

activity and to determine the effect on the induction of apoptosis. The aril extract decreased cell 

viability by 52% and induced apoptosis in Hela cells; as shown by the Annexin V-PE Apoptosis 

detection kit and morphological studies with acridine orange/ethidium bromide staining. The 

activity of the extract as a potent antioxidant was immensely enhanced as compared to bilirubin. 

These results suggests that S.nicolai aril extract containing bilirubin works synergistically as 

opposed to bilirubin on its own.  Also, this extract may be a good candidate for the therapeutic 

intervention of cervical cancer. 

 

Keywords: Bilirubin, Strelitzia nicolai, apoptosis, aril extract, antioxidant. 
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SLS-P-005 

INGESTION OF MICROPLASTIC BY PERNA PERNA (L.): IMPLICATIONS FOR 

HUMAN HEALTH? 

 

Gemma Gerber 

gemmagerber@live.com 

School of Life Sciences 

Supervised by Mr GK Moodley & Dr Deborah Robertson-Andersson 

 

As a result of ubiquity throughout the marine environment, microplastic pollution has recently 

become the subject of a large body of research. Due to the small size, microplastics (< 5 mm) 

become available for ingestion to a number of marine invertebrates. Ingested microplastics pose 

numerous physiological threats to the organisms. Additionally, the surfaces of microplastics 

readily adsorb persistent organic pollutants and other toxicants, which may then be absorbed 

by the organism, bioaccumulated in its tissues and subsequently transferred through the food 

web, ultimately to humans. There are currently limited studies on the physiological effects of 

microplastic ingestion by marine invertebrates and the potential harm microplastics poses to 

local communities relying on marine invertebrates as primary food sources. This study aimed 

to determine (1) uptake of various sizes of microfibres (10 – 100 µm) in the mussel (Perna 

perna L.) and (2) the sizes and quantities of microplastics in the gut of the mussels after acute 

exposure.  Ingested microplastic particle sizes and quantities present in the gut were recorded 

after 24 hours of exposure to varying microfibre concentrations [1; 2; 5 mg / L] .Although 

higher microfibre concentrations resulted in an initial depression in filtration rates, P. perna 

adapt within 24 hours and were able to cope with the highest concentration tested [5 mg / L]. 

This suggests that mussels are able to filter greater loads of microplastics in natural systems, 

resulting in the potential for increased toxicant uptake. As mussels are an important subsistence 

food source for a large social sector, these findings highlight the potential impacts of 

microplastic pollution on human food sources and emphasizes the need for further research on 

toxicant transfer mechanisms. The results of this study are currently being used to develop a 

marine microplastic bio-monitoring program using brown mussels, for the eThekwini 

municipality. 

___________________________________________________________________________ 

 

SLS-P-006 

 

ADDRESSING THE INFLUENCE OF URBANISATION ON VERVET MONKYS 

THROUGH PARASITE ANALYSIS 

 

Harriet Thatcher 

Harriet-t@live.co.uk 

School of Life Sciences 

Supervised by Title Professor Colleen Downs 

Vervet monkeys have become densely populated within urbanised areas due to increased 

resources, such as food availability (Henzi, 1979; Saj et al, 2001). Increased urbanisation has 

caused populations to live closer to humans and has therefore caused fragmentations within 

groups (Henzi, 1979), this fragmentation increasing competition for resources and causing 

changes in hierarchy (Brennan et al 1985; Flack et al, 2007), however few studies have looked 

at this influence on social dynamics, particularly in vervet monkeys. 
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As a direct effect of habitat loss, primates are known to raid crops (Horrocks and Baulu, 1994; 

Saj et al, 2001), increase aggression towards humans and their property (Brennan et al, 1985) 

and be subject to human provisioning (Lee et al, 1986; Saj et al, 1999). This increased 

interaction with humans has resulted in a direct increase in human aggression towards primates 

(Lee and Priston, 2005). Further to this intra-group aggression is often higher within groups in 

close proximity to humans, causing competition for resources (Brennan et al, 1985). As well as 

aggression, increased resources can also influence primates on an individual level; including 

body condition and parasite levels (Freeland, 1976; Brennan et al, 1985; McGrew et al, 1989; 

Altmann and Alberts, 2005; Chapman et al, 2006; Gaetano et al, 2014). All of these factors 

combined cause great stress both on an individual’s health and their integration within a group 

as well as the social structure of a group. 

As anthropogenic factors continue to influence vervet monkeys, simultaneously creating a 

negative relationship between the two parties, few studies address a true measure of this 

relationship or how to address it. This study aims to compare body condition and parasite load 

as a measure of stress on the vervet monkey. 

___________________________________________________________________________  

SLS-P-007 

MICROMORPHOLOGY, HISTOCHEMISTRY AND PHYTOCHEMISTRY OF THE 

SECRETORY APPARATUS OF PLUMBAGO AURICULATA LAM. 

 

Karishma Singh 

K1008.singh@gmail.com 

School of Life Sciences 

Supervised by Prof Yougasphree Naidoo 

 

Plumbago auriculata Lam., is one of 24 species belonging to the family Plumbaginaceae. It is 

an evergreen bushy shrub that originated from South Africa and is distributed in tropical and 

subtropical parts of the world. Micromorphology of the leaves showed that they contain salt 

glands on the aerial epidermis and majority of the salt secretions occur on the abaxial surface 

of the leaf. The sepals bear large glandular capitate trichomes with visible mucilage secretions 

observed, and with the use of Scanning Electron Microscopy (SEM), non-glandular trichomes 

were also observed. Histochemical staining and phytochemical tests revealed the presence of 

lipids, phenolic compounds, and alkaloids in leaves and sepals. Alkaloids and phenolic 

compounds are two major phytochemical compounds that are of medicinal importance. Many 

species within the genus Plumbago are widely used for medicinal purposes due to the presence 

of highly potent biological compounds. Plumbagin a 5-hydroxy-2-methyl-1,4-naphthoquinone 

compound and other related compounds occur within many species of the Plumbaginaceae 

family. These compounds are shown to have antimicrobial and other medicinal properties such 

as; it can be used as an anti-cancer drug as well as for the treatment of skin diseases, piles, 

diarrhea, rheumatism, and anasarca. P.auriculata is one of the most important medicinal plants 

in India and is given the trade name Ceylon Lead wort. Roots and leaves of P.auriculata are 

known to have many therapeutic properties like cardiotonic, anti-atherogenic, hepatoprotective, 

carditoxic and neuroprotective properties. The secondary metabolite plumbagin is obtained 

mainly from the roots and leaves of the plant. The aim of this study is to provide a scientific 

basis for the medicinal uses of P.auriculata by investigating the micromorphological, 

histochemical, and phytochemical characteristics of the leaves and sepals. 

Key words: sepals, trichomes, secretions, phytochemicals, salt glands  
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SLS-P-008 

 

COMPARING THE LEAF SECRETORY APPARATUS OF HIBISCUS SABDARIFFA 

AND HIBISCUS SURATTENSIS 

 

Kashmira Raghu 

206500843@stu.ukzn.ac.za 

School of Life Sciences 

Supervised by Prof Yougasphree Naidoo 

 

Floral biodiversity throughout the world is declining rapidly owing to detrimental human 

activities. There is an urgency to screen and evaluate plants with reported ethnobotanical value. 

The medicinal activities of plants can be attributed to special phytochemicals produced through 

specific secondary metabolic pathways within plant secretory structures. Understanding the 

mechanisms of production and secretion in glandular and anatomically complex secretory 

structures may lead to advances in optimizing the yield and activities of compounds with 

pharmacological benefits. This study was undertaken to examine and evaluate structures on the 

leaves of two well-known traditionally-used medicinal plant species, Hibiscus surattensis and 

Hibiscus sabdariffa.  This was achieved using a range of light and electron microscopy 

techniques. Stalk-bearing capitate glandular trichomes were identified as the main external 

secretory appendages found on foliar surfaces of both Hibiscus species. Histochemical staining 

revealed the presence of acidic polysaccharides, phenolics and alkaloids in trichome head cells 

of H. surattensis and H. sabdariffa. Although similar in morphology and chemical composition, 

the ultrastructure of the capitate glands differed significantly between the species. Those of H. 

surattensis showed high vacuolation of trichome head cells with dense porous aggregates, 

thought to be phenolics, occurring within. Capitate trichomes of H. sabdariffa appeared to 

compartmentalise electron-dense amorphous deposits in the dorsal region of the head. The 

trichomes of both species demonstrated the presence of a subcuticular space on the ventral 

surface of the trichome, into which amorphous substances were secreted. Due to the high levels 

of vesiculation within head cells of both the species studied, secretion into the subcuticular 

space is assumed to be granulocrine in nature. In addition to external foliar glands, internal 

mucilage repositories were also identified in H. surattensis and H. sabdariffa. Mucilage 

idioblasts stained intensely for acidic polysaccharides and acidic lipids and were shown to 

develop from the deposition of mucilage into the periplasmic space between the protoplast and 

cell wall. Mucilage conducting ducts, located among the vascular tissues appeared to be formed 

through schizogenous processes. The surrounding epithelium demonstrated subcellular 

processes indicative of mucilage secretion into the duct. The findings here form the basis of 

further exploration into the secretory mechanisms of both capitate trichomes and mucilage 

repositories in Hibiscus. The prominence of phenolic and alkaloid compound classes within 

foliar trichomes of both Hibiscus species may be linked to their antihypertensive, antilipidemic 

and anticancer properties. Further investigation into the biological activities of the extracts and 

their derived compounds is presently underway. 
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SLS-P-009 

 

USING SOCIAL MEDIA AS A TOOL TO EVALUATE THE IMPACT OF PLASTIC 

POLLUTION IN THE MARINE ENVIRONMENT. 

 

Kaveera Singh; 

210517632@stu.ukzn.ac.za  

School of Life Sciences 

Supervised by Mr Gan Moodley and Dr Deborah Robertson-Andersson 

 

Despite the global concern and awareness of plastic pollution there is continuing use of plastic 

products, due to its economical and convenient nature. Improper waste disposal of terrestrial 

plastics, account for approximately 80% of the plastics found in marine environments. Marine 

conservation education programs addressing waste disposal/pollution are largely ineffective. 

Scientists have realised that human behaviour plays an important role in marine conservation 

(MC).  The main issue appears to be how conservation messages are conveyed. Social media is 

found to be an effective way to communicate with the general public. This study aims to; 1) 

examine strategies and evaluate bias around plastic pollution awareness using social media as 

tools to educate people on the importance of MC and 2) track the spread and impact of marine 

plastic pollution conservation messages. Twenty biodiversity-related YouTubeLLC videos were 

selected, and analysed to determine message impact. A cluster analysis was run to determine 

the 10 highest-ranked criteria. These were used to create two YouTubeLLC videos, one which 

included the highest and the other which included lowest ranked criteria. These were compared 

using Likert Scale questionnaires to test the efficacy of conventional conservation message 

transmission. Memes of marine mammals, reptiles, birds and scenes affected by plastic 

pollution were uploaded on social media sites. The number of ‘Likes’, ‘Shares’ and 

‘Comments’ were used to interpret reactions, to determine meme bias. A questionnaire was 

conducted to test awareness of plastics in the marine environment in different age groups and 

factorially analysed.    

 

Key words: Marine Conservation; social media; conservation education; marine plastic 

pollution. 
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SLS-P-010 

 

DOES VETIVER GRASS ALLOW GERMINATION, ESTABLISHMENT AND 

MATURITY OF NATIVE GRASSES? 

 

Lindokuhle Xolani Dlamini 

212526697@stu.ukzn.ac.za 

School of Life Sciences 

Supervised by Dr Michelle J Tedder and Prof Kevin P Kirkman 

 

Vetiver grass (Chrysopogon zizanioides) is a perennial C4 grass that originates from central 

India but found in many tropical regions, including in tropical Africa. This grass is used 

worldwide for soil (e.g. erosion control) and water conservation (e.g. wetland and river 

rehabilitation) because of its unique morphological and physiological features. Vetiver is a fast 
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growing tufted grass with a deep root system that reaches approximately 3 meters forming a 

wall-like structure that binds soil particles. It is a very hardy grass, allowing it to withstand 

environmental hazards such as drought, frost, and floods. The most commonly used cultivars 

produce infertile seeds or even no seeds, hence it reproduces vegetatively. Recent studies 

predict that because of changes in land use (e.g. agricultural) and a rise in industrial emissions, 

there will be an increase in nitrogen deposition. This will result in changes in the soil nutrient 

status. Plant species differ greatly in their response to differences in soil nutrients. Introduced 

plants, for example, are frequently more adapted to environmental changes and that might lead 

to invasion through competition with native plants. 

 

To our knowledge, no study has focused on vetiver grass competition. Most studies consider 

its application and use in water and soil conservation. This study aims at determining the 

competitive ability of vetiver grass and whether its competitive ability is enhanced by nutrient 

addition. Using pot trials we address four questions; (1) Does vetiver grass inhibit or facilitate 

seed germination and seedling establishment of two native grasses (Eragrostis curvula and 

Panicum maximum)? (2) Do seeds of these native grasses germinate when buried or unburied 

or when mixed with a hydro-seeding mixture? One hundred seeds of each native grass species 

will be planted alone, around one vetiver grass tuft and between two vetiver grass tufts planted 

fifteen centimeters apart. These seeds of native grasses will be laid on top of the soil (unburied), 

buried, and hydro-seeded. Percentage of germinated seeds, seedlings survival (%) and seedling 

growth (number of tillers or leaves) will be recorded. (3) How does vetiver grass compete when 

growing with native grasses with strong (Eragrostis curvula and Digitaria eriantha) and weak 

(Panicum maximum and Hyparrhenia hirta Stepf) competitive ability? (4) Does nutrient 

addition influence this interaction? These native grasses were chosen because they are common 

in eroded disturbed sites, dump sites, road sides, and along rivers. The mature tufts of these 

native grasses will be grown alone (control, (Bo)), with fertilizer addition only, with vetiver 

grass tuft only (Bw), and with both vetiver grass + fertilizer addition in a pot trial experiment. 

The nutrient addition will be achieved using 80% Hoagland’s solution (N=172, P=25, 

K=188mg/L). Mortality, the number of tillers, tuft size, tuft height, and biomass harvested at 

the end of the trial (Relative interaction Index {RII= (Bw – Bo) - (Bw + Bo)}) will be recorded.  
 

Results will contribute to predictions on the potential for vetiver grass to become invasive. 

 

 ___________________________________________________________________________ 

 

SLS-P-011 

 

DENDRIMER FUNCTIONALIZED GOLD NANOPARTICLES FOR TARGETING 

TO THE FOLATE RECEPTOR IN VITRO 

 

Londiwe Mbatha 

mbathalondy@gmail.com 

School of Life Sciences 

Supervised by Dr Moganavelli Singh 

 

Introduction: A major challenge in gene therapy is the development of safe and efficient gene 

carriers. Gold nanoparticles (AuNPs) have attracted immense interest over the past few years 

as gene and drug delivery vehicles, due to their tunable stability, low inherent cytotoxicity and 

ability to be functionalized. The aim of this study was to evaluate the gene delivery efficiencies 
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of nano-scaffolds of poly (amidoamine) (PAMAM) dendrimer and folate functionalized AuNPs 

in mammalian cancer cell lines in vitro.  

 

Method:  Gold and gold/dendrimer nano-scaffolds preparations were adapted from that of 

Turkevich et al., 1951. Gold/dendrimer/folate nano-scaffolds were prepared via a carbodiimide 

reaction as described by Choi et al., 2004. Binding of NPs to plasmid DNA (pDNA) were 

monitored using the band shift and dye displacement assays. Nuclease protection assays were 

used to determine the ability of the NPs to protect the bound pDNA. The NPs and 

nanocomplexes were characterized using ICP, FTIR, UV-spectroscopy, electron microscopy, 

and nanoparticle tracking and analysis. Cytotoxicities and gene expression were assessed in 

human folate receptor-positive and negative cells, using the MTT and luciferase reporter gene 

assays respectively.  

 

Results: Synthesized AuNPs were spherical, with sizes <40 nm, while the dendrimer/folate 

functionalized AuNPs were <100 nm. Band shift and dye displacement assays confirmed pDNA 

binding and condensation. All NPs afforded protection to the pDNA against serum nucleases. 

The nanocomplexes displayed low cytotoxicity levels (>60%), and significant transgene 

expression in vitro.  

 
Conclusion: Results suggest that these NP’s with further optimization could be potential gene 

delivery systems for in vivo applications. 

 

___________________________________________________________________________ 

 

SLS-P-012 

 

AN IN VITRO ASSESSMENT OF FUNCTIONALIZED GOLD NANOPARTICLES IN 

ANTICANCER DRUG DELIVERY 

 

Lorenzo David  

209515985@ukzn.ac.za 

School of Life Sciences 

Supervised by Dr Moganavelli Singh 

 

Gold nanoparticles (AuNP’s) have emerged as a potential vehicle for drug delivery due to their 

favourable attributes such as their apparent low toxicity, high surface area, optical properties, 

biocompatibility, high loading capacity, ease of synthesis and modification. In this study, 

AuNP’s were chemically synthesized and functionalized with cationic polymers of chitosan 

and poly-l-lysine respectively for delivery of the anticancer drug 5-fluorouracil (5-FU). All 

nanoparticles and their nano-complexes were fully characterized using UV-vis spectroscopy, 

ICP, FTIR, TEM and Nanoparticle Tracking Analysis (NTA).   

 

The methods of encapsulation and linear binding of the polymers respectively to the AuNP’s 

were investigated and revealed that the encapsulation method had a superior in drug binding 

efficiency than the linear method. Drug release studies over a 72-hour period showed that there 

was a steady and controlled release of the drug. In vitro cytotoxicity assays were carried out on 

three human tumour cell lines, viz. Caco-2 (colon adenocarcinoma), HEp-G2 (Liver 

adenocarcinoma), MCF-7 (Liver adenocarcinoma) and a non-cancer cell line, HEK293 

(embryonic kidney), which showed the effectiveness of the nanocomposite towards the tumour 

cell lines with little or no significant toxicity towards the non-cancer cell line. This highlights 
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the immense potential of these cationic polymers functionalized AuNP’s in providing safe and 

efficient drug delivery with limited side effects.  

 

Further studies and optimizations are ongoing to ascertain the cellular uptake process and 

mechanism of cell death. 

 

Key Words: Nanomedicine, Drug delivery, 5-fluorouracil, Gold nanoparticles 
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SLS-P-013 

 

MICROPLASTICS MAKE FISH ANALLY RETENTIVE 

 

Matthew William Coote 

208528183@stu.ukzn.ac.za 

School of  Life Sciences 

Supervised by Mr Gan Moodley 

 

Microplastic particles comprise a large component of marine plastic pollution and are highly 

prone to ingestion by marine organisms due to their small size and their presence in both pelagic 

and benthic environments. Ingested microplastics may affect an organism's physical processes 

such as digestion, assimilation and gut evacuation. There is currently very little research 

focusing on the gut retention time and fate of microplastics in filter-feeding fish, once ingested. 

Observational studies of fish in natural systems are unable to accurately correlate the extent of 

microplastic consumption with physiological effects, due to high natural variability. These eco-

physiological effects are better examined in aquacultural systems. This study investigates 

whether microplastic particles are assimilated on a cellular level within the gastrointestinal tract 

of mullet (M. cephalus L.). Links are investigated between the likelihood of assimilation of 

certain microplastics in relation to their bio-availability and retention time. Mullet collected 

from Durban Bay were maintained on a 1 month depuration diet, after which gut retention 

experiments were conducted using various microplastics. Fish were then isolated and force-fed 

diets containing known amounts of various UV fluorescent microplastics every 48 h for 14 

days. The fish were dissected and histological samples taken from the gastrointestinal tract. 

After chemical digestion of the tissue, light microscopy with UV light was used to determine 

whether microplastics were assimilated on a cellular or histological level in the gastrointestinal 

tract. Preliminary gut evacuation rate experiments with mullet indicated significantly increased 

retention times of 39.6 ± 5.8 h and 23.8 ± 10.4 h for microbeads (5 mm) and microfibres (1 

mm) respectively, compared to a natural gut retention time of 13.3 ± 1.6 h. Given that 

microplastics may serve as vectors of contaminants to marine biota, the increased retention 

times here observed may play an important role in increasing pollutant levels in fish. 

 

 

 

 

 

 

 

 



122 

 

SLS-P-014 

TARGETING THE KINOME: AURORA KINASE 1 FROM T. congolense AS A 

POSSIBLE DRUG AND DIAGNOSTIC ANTIGEN 

Maxine Juganath 

213572567@ukzn.ac.za 

School of Life Sciences 

Supervised by Prof Theresa Coetzer  

African trypanosomiasis is a major vector-borne disease spread by the tsetse fly (Glossina spp.) 

that affects the sub-Saharan human population as well as their livestock. In people, the 

protozoan parasite causes human African trypanosomiasis (HAT) and in livestock, animal 

African trypanosomiasis (AAT). HAT is spread by Trypanosoma brucei (T.b.) gambiense or T. 

b. rhodesiense whilst AAT is caused by three main trypanosome species namely: T. congolense, 

T. vivax and T. b. brucei. There is currently no affordable, specific point of care diagnostic test 

for AAT. Protein kinases, specifically Aurora kinases (AUKs), are pursued as novel diagnostic 

targets. Using RNAi it was shown that TbAUK1 was essential for mitotic progression and 

shares an 87% identity with AUK1 from T. congolense making it an ideal target for pan-

trypanosomal diagnostics. 

 

Six week old mice were infected with T. congolense (strain IL 3000) and blood extracted via 

cardiac puncture at peak parasitaemia, for genomic DNA isolation. TcoAUK1 was PCR 

amplified using bloodstream form genomic DNA and the product cloned into the 

BamH1/EcoR1 site of the pET-32a expression vector. TcoAUK1 was successfully expressed 

as a 55 kDa protein in inclusion bodies, using IPTG induction. Using the Sarkosyl method the 

kinase was solubilised and refolded on a His-select® nickel affinity column. Anti-TcoAUK1 

IgY antibodies were raised in chickens against the purified protein. The antibodies were able to 

detect the recombinant antigen in ELISAs and Western Blots. 

___________________________________________________________________________ 

 

SLS-P-015 

 

AN EXPLORATION OF TRYPANOSOMA CONGOLENSE INVARAINT SURFACE 

GLYCOPROTEIN AS A POTENTIAL DIAGNOSTIC ANTIGEN 

 

Melanie Naidoo 

211504893@stu.ukzn.ac.za  

School of Life Sciences 

Supervised by Prof Theresa Coetzer 

 

Animal African trypanosomiasis is a neglected disease affecting livestock in Sub-Saharan 

Africa mainly caused by Trypanosoma congolense parasites. Due to the need for improved 

diagnostic tests, recombinant trypanosomal proteins are being explored as possible diagnostic 

antigens in serological testing. Invariant surface glycoproteins are abundantly located on the 

surface of Trypanosoma congolense bloodstream forms and do not undergo antigenic variation 

making them attractive diagnostic targets. This study was conducted to evaluate recombinant 

invariant surface glycoprotein as a potential diagnostic antigen. Trypanosoma congolense 

genomic DNA was isolated and amplified using polymerase chain reaction resulting in a 1260 

bp amplicon.  The amplicon was cloned using TA cloning and sub-cloned into pET-32a 

expression vector for protein expression. The 66 kDa glycoprotein was insolubly expressed in 

Escherichia coli BL21 (DE3) cells with a histidine tag within inclusion bodies, solubilised and 
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refolded using anionic detergents. Protein purification was conducted using nickel affinity 

chromatography. Antibodies raised against the purified protein and peptides corresponding to 

immunogenic epitopes were generated in chickens and analysed using enzyme linked 

immunosorbent assays. Trypanosoma congolense lysate and infected animal serum will be 

tested against the antibodies to determine its diagnostic potential. Additionally, 

immunofluorescence microscopy and two-dimensional electrophoresis will provide further 

analysis of the glycoprotein. 

__________________________________________________________________________ 
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AN ASSESSEMNT OF THE DEFOLAITION TOLERANCE OF INCREASER AND 

DECREASER MESIC GRASSLAND SPECIES 

 

Naledi Zama 

211509543@stu.ukzn.ac.za 

School of Life Sciences 

Supervised by Dr Michelle Tedder, Mr Craig Morris, Dr  Ntuthuko Mkhize 

Herbivore-induced changes in grasslands and savannas in species composition have been 

documented all over the world. It is widely recognized that tolerance to herbivory is important 

in plant survival. However, few studies have investigated the ability of plants to grow following 

defoliation (clipping). Several studies have shown that herbivory affects relative abundance and 

species composition within communities. In grasslands, grazing by herbivores favours increaser 

species over decreaser species. Species such as Themeda triandra and Tristachya leucothrix 

dominate lightly grazed mesic grasslands. These grasses are replaced by less desirable species 

such as Eragrostis curvula and Eragrostis plana when veld is heavily or selectively overgrazed.  

It is critical in terms of rangeland management to determine what causes or contributes towards 

such a shift from desirable to less desirable species. A crucial aspect of understanding grazing 

impact on vegetation is grazing tolerance – a plant’s capacity to regrow after defoliation - which 

contributes, along with grazing avoidance mechanisms, to overall resistance to herbivory. We 

conducted a pot trial at the NM Tainton Arboretum at the University of KwaZulu-Natal in 

Pietermaritzburg in 2015/2016 summer growing season to measure the defoliation tolerance of 

four abundant mesic grassland species, i.e. Tristachya leucothrix and Themeda triandra, which 

are relatively sensitive to overgrazing and Eragrostis plana and Eragrostis curvula, which have 

a higher grazing resistance. For each species, an undefoliated control was established. The 

single well-watered and fertilized tufts of each species were  applied a clipping intensity of 5 

cm (high) and 10 cm (low) at each of three clipping frequencies: defoliated once, twice and 

three times during the growing season (150 days). Plant performance, relative to control plant 

growth, was measured by recording final root mass, changes in plant height, tiller number, and 

total dry matter yield (leaf material harvested at each even defoliation plus final yield). Results 

indicate that grass species were different in shoot production (p < 0.001). Clipping intensity (p 

= 0.039) was more important than clipping frequency (p = 0.671). Overall, increaser species 

produced greater shoot production when compared to the decreaser species. Decreaser species 

lowered shoot production with an increase in intensity. Final root biomass different among 

species (p < 0.001), with clipping frequency being significantly different (P < 0.001). In 

conclusion, increaser and decreaser species were able to maintain growth. However, species 

were affected by clipping intensity. This impact can be influenced by recovery time and other 

environmental interactions. Further studies need to be taken that consider recovery time and 

manipulate certain environmental conditions.  
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NON-VOLANT MACRO-INVERTEBRATE RICHNESS AND DIVERSITY IN 

DISTURBED KWAZULU-NATAL SANDSTONE SOURVELD 

 

Nokukhanya Mhlongo  

n.mhlongo93@gmail.com 

School of Life Sciences 

Supervised by Dr Zivanai Tsvuura and Dr Caswell Munyai 

 

Invasive alien plants (IAPs) alter the functioning of the invaded ecosystems such as nutrient 

cycling, thereby affecting the long-term stability of ecosystems. Invertebrates, particularly non-

volant soil macro-fauna are most affected by drastic changes and disturbances such as IAPs in 

the environment due to their limited dispersal abilities. The Sandstone Sourveld found in the 

KwaZulu-Natal province of South Africa, is a threatened ecosystem with a substantial 

disturbance caused by land transformation and IAPs. The impact of IAPs on non-volant macro-

invertebrates in this ecosystem is poorly understood. Therefore the aim of this study was to 

assess non-volant macro-invertebrate diversity along the disturbance gradient (low, medium 

and high invasion) and to understand the impact of IAPs on non-volant macro-invertebrates 

diversity. Sampling was done in Springside, Tanglewood and Giba Gorge Nature Reserves. 

Pitfall traps were used to sample non-volant macro-invertebrates across sites in June 2016. 

Vegetation structure and species composition were also assessed. Species diversity indices, 

namely, species richness, Simpson’s evenness and Shannon-Wiener diversity indices were 

compared within the site along the disturbance gradient. This study will provide a 

comprehensive understanding on the biodiversity of non-volant macro-invertebrate in relation 

to IAPs in the Sandstone Sourveld. This knowledge would be useful to guide the necessary 

IAPs management interventions that would enhance non-volant macro-invertebrates diversity 

to create a more functional and stable ecosystem. 

 

Key words: Disturbance, ecosystems, invasive alien plants, species diversity 
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SLS-P-018 

 

NUTRIENT DYNAMICS OF FORAGE GRASSES ON BODY CONDITION OF BEEF 

CATTLE: A COMPARISON BETWEEN TWO GRAZNT SYSTEMS 

 

Ntomboxolo Mamayo 

216075966@ukzn.ac.za 

School of Life Sciences 

Supervised by Prof. Kevin Kirkman 

 

Production of beef cattle is mostly extensive in Southern Africa and is primarily based on 

natural grassland utilisation. Amongst the challenges of production of beef cattle, the changes 

in seasonal quality of the natural vegetation are the most prominent, especially to emerging 

farmers. Insufficient knowledge on the nutritive status of communal grazing areas results in 

continual development of un-informed supplemental plans leading to unnecessary expenditures 

and/or poor winter feed supplementation. Amongst other things, low herd productivity is one 
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of the most persistent problems in communal farms. With many studies concluding that body 

condition is directly related to reproduction, and thus productivity, lack of knowledge on body 

condition scoring techniques in communal farms aggravates the problem.  To address these 

constraints, we aim to investigate the effect of season on forage (before and after grazing) and 

soil nutrients, and the correlation between soil-forage nutrition and body condition of beef cattle 

on communal grasslands. Continuous grazing being the most employed in the communal areas 

of South Africa and rotational grazing a widely recommended grazing management in these 

areas, it is thus an objective of this study to compare forage quality and body condition of 

selected grazing cattle between the grazing systems. Two communal grazing sites will 

be selected; Matatiele (Eastern Cape) and Wake Field Farm (Kwa-Zulu-Natal). These sites will 

be divided into plots in which a 100 m transects will be laid, 50 m apart. Along each 

transect species identification as well as grass and soil sampling will be conducted. A 0.5m by 

0.5m quadrat will be placed at 25 m intervals along each transect in which dominant grass 

species will be individually clipped at height of 5 cm from the ground. Grass samples will be 

analysed for crude protein, fibre, P, Mg, K and Ca content. At the same points along the transect, 

soil samples will be collected, at 0 -15 cm depth, and will be analysed for acidity, nitrogen, Mg, 

K, P and Ca content. For body condition scoring, nine non-descript and clinically healthy cattle 

will randomly selected per site and categorised into three classes; lactating cows, dry cows and 

heifers between ages of 2-3 years, resulting in three animals per class. A body condition 

score (scale 1 -8) of each animal will be determine. Data will be collected during the early and 

late dormant season and the growing season. The results will be discussed, with the aim of 

improving herd productivity by improving winter forage management and supplementation.  

___________________________________________________________________________ 
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NOVEL CHIRAL HIV-1 REVERSE TRANSCRIPTASE INHIBITORS: SYNTHESIS 

AND IN VITRO EVALUATION   

 

Preantha Poonan 

210503530@ukzn.ac.za 

School of Life Sciences 

Supervised by Prof Mario Ariatti and ProfAbindra Gupthar 

 

One of the most significant treatments in HIV-1 infection has been the combination of drugs 

targeting the HIV life cycle with the aim of preventing further destruction of the host immune 

system [1].This study addresses the design, synthesis and in vitro evaluation of novel ‘chiral’ 

anti-viral HIV-1 reverse transcriptase (RT) inhibitors. Hence inhibitors comprise two 

structurally diverse components which are intended to bind separately to the enzyme allosteric 

site and to the active site. Thus N-tritylated p-halo phenylalanine derivatives (fluoro, chloro, 

bromo, iodo) have been coupled to 8-(6-aminohexyal) amino-adenosine- 3',5'-cyclic 

monophosphate through N-hydroxysuccinimide-carbodiimide chemistry.  
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Compounds were characterized by thin layer chromatography, UV spectrophotometry and 

proton NMR spectrometry. A reverse transcriptase colorimetric assay kit which features a 

sandwich ELISA protocol based on biotin-avidin and digoxygenin-anti DIG interactions was 

used for quantitative determination of reverse transcriptase activity in vitro.  

 

The non-halogenated N-trityl-phenylalanine-8-(6-aminohexyl)amino-adenosine-3',5'-cyclic 

monophosphate derivative showed 48% inhibition of the enzyme activity at a high 

concentration of 10-3 molar, while the N-trityl-fluoro-phenylalaline-8-(6-aminohexyl) amino-

adenosine-3',5'-cyclic monophosphate displayed  37% inhibition at 10-6 molar. In the same 

assay, nevirapine exhibited 51% inhibition at 10-5 molar. Results obtained thus far suggest that 

this new family of chiral HIV-1 RT inhibitors display high activity and should be examined 

further in cell culture assays. 

 

 [1] Günthard, H.F. et al. Antiretroviral treatment of adult HIV infection: 2014 

recommendations of the international antiviral society – USA panel. J.A.M.A., 312(4), 410-

425,(2014). 
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SLS-P-020 

DIVING WITH RAGGIES: IS IT A HARMFUL HOBBY?  

 
Rigardt Hoffman  

righoff@gmail.com 

School of Life Sciences 

Supervised by Dr Deborah Roberston-Andersson, Dr Malcolm Smale and Mr GK Moodley 

 

The research entails looking at the interactions between the ragged tooth shark (Carcharias 

taurus) and the recreational SCUBA diver at the Aliwal Shoal Marine Protected Area (MPA). 

Ragged-tooth sharks are listed as vulnerable (IUCN red list) and the behaviours of recreational 

divers may alter the breeding behaviour and ultimately endanger the population. A code of 

conduct has been developed for divers and diving operators regarding diver behaviour that 

should be obeyed when encountering these animals. However, no South African studies have 

attempted to investigate whether divers adhere to these prescripts, nor whether the protocols 

are optimal for sharks at this site. The study site at Aliwal Shoal is the Cathedral dive site, which 

is a very popular dome like cave that the sharks use for refugia in the process of breeding. Being 

X = H, F, Cl, Br, I 
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visited by hundreds of divers each year, we have no idea whether this negatively affects the 

sharks at all.  

 

This study aims to video the behaviours of divers and the reactions of the ragged tooth shark 

population to see the effect that the divers have on the sharks. The diver behaviour can possibly 

alter the mechanics of a population and could impact individual sharks behaviour (1). Examples 

of this may be chasing them away from preferred refugia, which may be less conductive to 

mating behaviour and also make them more susceptible to predation by Great White Sharks 

(Carcharodon carcharias) and Tiger Sharks (Galeocerdo cuvier). The outcome of this work 

should contribute to a better understanding of the existing dive protocols and whether this needs 

improvement to minimize the impact of scuba divers on the vulnerable ragged-tooth shark. 

Additional to this research, surveys regarding knowledge ragged-tooth shark protocols, 

connectedness to nature as well as demographic information will be provided for SCUBA 

diving customers to address. Historical data and footage regarding historical ragged-tooth shark 

population density will also be analysed and an additional chapter will be written on this.  

 

The results of the study will be used to encourage the best diving practices for SCUBA divers 

using the MPA thereby contributing to the conservation of the ragged-tooth shark and its habitat 

in South Africa. The recreational diving sector is growing, particularly on the east coast, and 

therefore increases human shark interactions, found at this common diving site. Given that the 

study will be done within a MPA, an appropriate and effective code of conduct is needed to 

minimise the influence of recreational diving.  

 
(1) Barker SM, Peddemors VM and Williamson JE. 2010.Recreational SCUBA diver 

interactions with the critically endangered Grey Nurse Shark Carcharias taurus. Pacific 

Conservation Biology16: 261-269. 
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SLS-P-021 

DELIVERY OF Fluc-mRNA USING FUNCTIONALISED GOLD NANOPARTICLES 

IN VITRO. 

 

Shandré Pillay 

211525524@stu.ukzn.ac.za 

School of Life Sciences 

Supervised by Dr Moganavelli Singh 

 

Gold nanoparticles (AuNPs) have emerged as promising candidates in eventual clinical 

medicine, due to their numerous favourable and unique properties. These properties include 

surface plasmon resonance, stability, small size, high dispersity, biocompatibility and low 

cytotoxicity. In comparison to plasmid DNA, mRNA molecules overcome endosomal barriers 

as they do not require nuclear entry for gene delivery. In this study, we exploit these properties 

using functionalised AuNPs as gene delivery vehicles to determine the degree of transgene 

expression in two human cell lines (Caco-2 and HEK 293). 

 

AuNPs were synthesized and functionalised with Chitosan and Poly-L-Lysine respectively. All 

nanoparticles and their nanocomplexes were characterized using UV-vis spectrophotometry, 
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ICP, FTIR, transmission electron microscopy (TEM), and Nanoparticle tracking analysis 

(NTA). Functionalised AuNP:Fluc-mRNA binding, compaction and nuclease protection was 

assessed using the band shift, dye displacement and  nuclease digestion assays respectively. 

The degree of cytotoxicity of the nanocomplexes to the mammalian cells were evaluated using 

the MTT assay and gene expression experiments were conducted using the Luciferase reporter 

gene assay. Results show that both functionalised nanocomplexes show suitable and favourable 

properties such as small size (AuNP-Chitosan: 69.6 nm and AuNP–PLL: 90.4 nm), stability 

(zeta potential: AuNP-Chitosan: 55.5 mV and AuNP-PLL: -5.3 mV), good binding, low 

cytotoxicity and effective transgene expression. Overall, this makes them potential vehicles for 

delivery of mRNA for biomedical applications, especially in cancer and immuno-therapy. 

 

Keywords: biotechnology, cancer, cytotoxicity, Fluc-mRNA, gene expression, Gold 

nanoparticles, immuno-therapy 
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SLS-P-022 

MICROMORPHOLOGICAL AND PHYTOCHEMICAL CHARACTERISTICS OF 

THE FOLIAR INDUMENTUM OF Cyphostemma hypoleucum (Vitaceae) 

 

Unarine Rambau 

unarambau@gmail.com 

School of Life Sciences 

Supervised by Professor Yougasphree Naidoo 

 

Cyphostemma hypoleucum (Harv.) Descoings ex Wild & R.B Drumm. (Vitaceae) commonly 

known as the Double-barrel Vine (Udekane), is an herb indigenous to Southern Africa [1]. 

Numerous ethnomedicinal properties have been attributed to it. The plant is used by the Zulu 

people in South Africa as traditional medicine to treat diarrhoea, flu and febrile conditions [2]. 

 

To validate the properties of C. hypoleucum scientifically as a medicinal plant, a study was 

conducted. The aim of this study was to determine the foliar micromorphology and chemical 

composition using usual methodology for observation under light and scanning electron 

microscopes and phytochemical extraction respectively. The intracellular distribution of 

chemical compounds were observed following histochemical staining. Hexane, chloroform, 

methanol and ethanol were used for the extraction of leaves. Phytochemical screening was done 

using the extracts to identify the leaf chemical composition. 

 

Non-glandular trichomes were observed on the adaxial and abaxial surfaces of the leaves. The 

chemical compounds identified through histochemistry and phytochemical screening were 

phenolic compounds, carbohydrates, lipids, terpenes, alkaloids, and amines which may 

contribute to the medicinal properties of the plant. The observations that were made in this 

study should provide beneficial information for additional research in the plant C. hypoleucum. 

 

References. 
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SLS-P-023 

VARIABILITY OF MICROALGAE BIOMASS AND COMMUNITY STRUCTURE IN 

A PERMANENTLY OPEN KWAZULU-NATAL ESTUARY 

 

Nche-Fambo Fru Azinwi 

212560287@stu.ukzn.ac.za 
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Supervised by Dr Ursula Scharler 

 

Microalgae are one of the main primary producers in estuaries, and are known to undergo rapid 

changes in community structure in response to changing environmental conditions. These 

changes in phytoplankton community structure in turn influence the community structure of 

higher trophic levels as well as various ecosystem processes. Estuaries are characterized by 

highly variable environmental conditions and are highly productive ecosystems. As with other 

coastal water-bodies worldwide, most South African estuaries are in a degraded state due to 

anthropogenic activities. The Mlalazi estuary is one of the few South African estuaries that is 

still in a relatively pristine condition. This permanently open estuary (POE) is classified as 

‘good’ (no major negative anthropogenic influences on either the estuary or catchment). 

 

Studies were conducted in this estuary, with the aim of determining the phytoplankton 

community structure (species composition, abundance and biomass), microphytobenthos 

(MPB) biomass, and the environmental conditions associated with these biological microalgae 

parameters. 

 

Biweekly samples were collected at four sites along the estuarine length for a year to: 

1) determine the phytoplankton community structure and MPB biomass in the Mlalazi estuary. 

2) understand the variability (temporal and spatial) in microalgae biomass and the main 

phytoplankton groups accountable for the change in the pelagic microalgae biomass.  

3) understand what environmental variables influence the variability of the microalgae 

community structure. 

 

Phytoplankton biomass, salinity and dissolved oxygen were the only variables that showed both 

spatial and temporal differences. Temperature, depth, pH and MPB biomass only showed 

temporal differences, whereas light attenuation coefficient only exhibited spatial differences. 

In terms of phytoplankton abundance, dinoflagellates dominated at the mouth, cryptophytes 

dominated at the head of the estuary, while cyanobacteria was the least dominant at all sites. 

Diatoms had the highest species richness at all sites while euglenophytes had the least. More 

findings and the ecological implications of these findings will be discussed.  

 

___________________________________________________________________________ 
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ASPECTS OF THE ECOLOGY OF FERAL CATS IN URBAN 

PIETERMARITZBURG, SOUTH AFRICA  
 

Kerushka Pillay  

kerushka@gmail.com    

School of Life Sciences  

Supervised by Prof Colleen Downs 

 

Feral cats (Felis catus) are considered one of the world’s worst invasive species with expanding 

populations in urban areas. The effects of changing land use, especially urbanisation can alter 

distribution and behaviour of feral cats. They are negatively implicated in preying on native 

wildlife, harbouring and spreading infectious zoonotic diseases and being a public nuisance. 

We investigated aspects of the ecology of feral cats in the urban mosaic of Pietermaritzburg, 

South Africa. Home range and habitat use were determined using telemetered feral cats (n = 

11) with Global Positioning Satellite-Cellular transmitting collars. Mean home ranges of feral 

cats were small in urban areas with Minimum Convex Polygon 5.97 ± 1.49 ha. Feral cats 

showed individual variation in home ranges in the urban mosaic. Generally supplemental 

resources were the primary driver of feral cat home ranges as these feeding sites where within 

the core areas of the feral cats. Feline Immunodeficiency Virus (FIV) and Feline Corona Virus 

(FCoV) are common viruses leading to infectious diseases and fatality in feral cats. Feral cats 

(n = 42) were sampled for disease prevalence to determine the influence of sex, age, and 

location on prevalence in 2014-2015. Overall prevalence of disease in feral cats was generally 

low with incidences of FeLV and FIV 28.6% and 7.1%, respectively. There was a significant 

effect of location for FeLV prevalence. There was no documented occurrence of FCoV in this 

study. The results obtained contribute to recommendations for strategies and practices in the 

management of feral cat populations in an urban landscape. 

___________________________________________________________________________ 
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HIPPO POPULATION COUNTS USING A DRONE 
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Accurate population counts are an essential step for successful game reserve management and 

species conservation. Conducting comprehensive game counts on foot can be difficult and 

inaccurate, especially with changing climatic conditions and reclusive animals. In contrast 

conducting aerial counts using planes and helicopters can be very expensive. We are 

investigating aspects of the ecology of the common hippopotamus (hippo) Hippopotamus 

amphibious in Ndumo Game Reserve (NGR), Northern KwaZulu-Natal, South Africa. With 

the ongoing drought, changing vegetation and difficult terrain we have used technology to assist 

with population estimates and size classes of hippo in NGR. Here we present initial findings 

using combined techniques, including a DJI Phantom 3 Advanced drone, for monthly NGR 

population estimates of hippo. These data also show changes in spatial ecology and population 

dynamics of hippo within the reserve. We show the advantages of using a drone as a 

conservation tool for researchers and game management staff to assist in conducting efficient, 

comprehensive, comparatively cheap, and nonintrusive game counts.  
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WHEN IN DOUBT OR DROUGHT: WHAT TO DO FOR THE THREATENED FISH 

POPULATIONS OF KZN? 
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Supervised by Dr Gordon O’Brien and Prof Colleen Downs  

 

The Fish Response Assessment Index (FRAI) is a rapid multi-metric biological index that 

incorporates a range of fish assemblage attributes to evaluate the response of fish communities 

to changes in the state of numerous environmental variables. In this study the wellbeing of the 

fishes in KwaZulu-Natal (KZN) were evaluated using the FRAI as a part of the River Health 

Programme in 2015 and 2016. Five surveys were undertaken from February 2015 to June 2016 

at 40 sites in KZN.  

 

The fish community data and FRAI scores were compared to historical data. Findings include 

a decreases in the diversity and abundances of fishes, a noticeable reduction in the wellbeing of 

communities, a noticeable increase in the distribution of alien fish populations and a concerning 

reduction in the wellbeing of fish communities. Drivers of these outcomes include the drought 

conditions of KZN, especially in Northern KZN, continued water resource use developments 

and associated water quality, habitat and flow alterations and the threat of alien fishes.  

 

The outcomes of the FRAI assessments suggest that the sustainability of many fish populations 

and possibly local species in KZN are threatened. Are these outcomes sufficient to initiate 

conservation actions to mitigate threats and protect ecosystems as required through legislation? 

Who will do this and how can this be done? Or do we need to validate these findings? While 

we wait to decide, the potential for the recovery of many of these threatened fishes deteriorates. 

 

___________________________________________________________________________ 
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ASSESSING THE SUCCESS OF RED-BILLED OXPECKER TRANSLOCATIONS IN 
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Supervised by Prof Colleen T. Downs 

 

There are numerous factors that contribute to a bird species becoming threatened and in need 

of increased conservation efforts in order to survive. Conservation translocations aim to 

increase the survival of threatened species by reducing their rate of extinction, either for 

educational, scientific or for supportive purposes [1]. Ultimately, conservation translocations 

are human-mediated movements of organisms from one area and released in another [2]. A 

translocation is considered successful when the population is self-sustained by the breeding of 

the released individuals and does not require intervention [3-5].  
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Red-billed oxpecker populations became threatened in South Africa in the early years of the 

20th century. In 2002, The Endangered Wildlife Trust (EWT) began translocating red-billed 

oxpeckers to areas where they had gone locally extinct in South Africa [6]. Before the 

involvement of the EWT, red-billed oxpeckers were translocated to Ithala Game Reserve and 

Tembe Elephant Park in the early 1990’s. To determine whether translocations of red-billed 

oxpeckers were successful, we conducted transect surveys in Ithala Game Reserve and Tembe 

Elephant Park. This was done to determine the group and individual densities of red-billed 

oxpeckers populations estimates in. In addition, factors that were important in improving 

oxpecker detection probabilities were also determined. We concluded that these translocations 

were successful, based on the red-billed oxpecker population estimates. We also observed red-

billed oxpeckers collecting nesting material, mating on the backs of their preferred hosts and 

juveniles were seen feeding in family groups. 
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Flowers pollinated by ground dwelling mammals are usually robust, dull in colour, cup-shaped, 

and typically exhibit a yeasty odour. Given that mammal visits often occur at night, it seems 

likely that volatile compounds released by plants are the main cues used to locate these flowers. 

However, little is known about the volatiles that attract non-flying mammals to flowers. This 

study determined the responses of four types of rodents, two that are known pollinators 

(Aethomys namaquensis and Rhabdomys pumilio) and two that have not been recorded visiting 

flowers (Rhabdomys dilectus and Mastomys natalensis), to 18 volatile compounds that have 

previously been identified from the scents of rodent pollinated flowers. Compounds were tested 

individually and in combination to explore the possibility of synergistic effects in the 

attractiveness of particular compounds. Associative conditioning experiments were also 

included to determine the learning abilities of rodent pollinators. In y-maze olfactometer 
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experiments, both rodent pollinators responded positively to aliphatic volatiles with ketone and 

ester functional groups and responded negatively to aromatic compounds and a sulphide. M. 

natalensis preferred only four volatiles and R. dilectus displayed similar responses to the scents 

as that of R. pumilio, with some differences. After associative conditioning, A. namaquensis 

and R. pumilio each showed a significant increase in preference for one of six compounds tested 

(dimethyl disulphide and phenylacetaldehyde respectively). The attractiveness of aliphatic 

ketones and esters decreased when combined with aromatic compounds and dimethyl 

disulphide. It was concluded that aliphatic ketones and esters account for the attraction of small 

mammal pollinators and that flowers exhibiting a yeasty odour attracts pollinating rodents to 

these flowers.   

 

___________________________________________________________________________ 
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CAN COMPUTERS COUNT BACTERIA?: USING MACRO PROGRAMMING AS A 

TOOL TO IMPROVE SPEED AND ACCURACY FOR BACTERIAL COUNTS 

 

Travis Kunnen 
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Supervised by Dr Deborah Robertson-Andersson and Mr Gan Moodley 

 

Traditional enumeration of bacteria using white light, fluorescence or electron microscopy 

entailed manually counting and sizing each particle either by photo enlargement or by counting 

and assigning bacteria to a size class on the display. As time and technology progressed, the 

availability of image analysis software applications became accessible, and though a great step 

forward, still required the user to manually count and size bacteria of interest. The manual 

counting, sizing and analysis of thousands of individual bacterial cells takes ages. The use of 

macro programming within existing image and data analysis software could save time and 

effort.  

 

Image analysis macros were coded for Image Pro Plus (commercially available software) to 

count and measure the length and width of each bacterial cell using predefined manual 

parameters. Gathered data for each sample was exported to Excel® where additional macros 

were written to sort, delete unwanted data points, arrange and calculate the required final data. 

This novel method took three weeks to complete, and resulted in data being analysed in just a 

few weeks compared to the 8 to 12 months of manual counting, sizing and analysis that would 

normally be required. 

 

___________________________________________________________________________ 
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RESPONSE OF INVERTEBRATES TO CHANGES IN WATER QUALITY AND 

FLOWS IN KWAZULU-NATAL RIVER DOMINATED ESTUARIES. 
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Supervised by Prof Colleen Downs and Dr Gordon O’Brien 

 

Estuaries are amongst the most productive and dynamic ecosystems globally, and have a high 

ecological, economic and social value. Estuarine ecosystems are considered to be among the 

most threatened ecosystems by anthropogenic impacts. The majority of estuarine ecosystems 

in KwaZulu-Natal north coast are threatened by poor water quality, reduced flows and habitat 

alterations. Macrozoobenthos and zooplankton communities are used as indicators in 

biomonitoring studies and form an important part of estuarine ecosystems.  The aims of this 

study were to evaluate the response of macrozoobenthos and zooplankton communities to 

changes in water quality and flows in the uMvoti, Thukela and aMatikulu estuaries and 

statistically analyse the changes in community structures and associated environmental 

variables. The uMvoti Estuary and the upper Thukela were characterised by freshwater 

invertebrates, while the lower Thukela and the Amatikulu estuaries were dominated by 

estuarine and/marine invertebrates. The high diversity of macrozoobenthos and zooplankton 

observed in the Amatikulu suggests that the system is in a good ecological condition. Water 

quality states, sediment grain size distributions and flows were identified as important drivers 

that affect the community structures significantly. Outcomes highlight the poor ecological 

integrity state of the macrozoobenthos communities in particular in the uMvoti and Thukela 

Estuary during low flow periods. The altered state of the environmental variables in the study 

were attributed to excessive use of the local water resources. Without careful management of 

wellbeing of the ecological processes, these socio-ecologically important ecosystems will 

continue to deteriorate with the reduction of biodiversity.   
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DIVERSITY AND COMMUNITY STRUCTURE OF INDIGENOUS MICROALGAE 
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Supervised by Prof Ade Olaniran and Dr Taurai Mutanda 

 

Microalgae are versatile photoautotrophic microorganisms producing valuable bioactive 

compounds with wide applications in the pharmaceutical, cosmetic and biofuel industries. 

Microalgae are very diverse reaching an estimated 800,000 species with only a small fraction 

(≈70,000) characterized and described in literature. Bioprospecting in various ecosystems 

including water could yet reveal microalgae with novel characteristics such as production of 

unique bioactive compounds, however, the process is slow, tedious and expensive. Molecular 

fingerprinting techniques could serve as a valuable tool to improve bio-prospecting by 
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providing an insight into the community structure and diversity of microalgae in a particular 

habitat. The aim of this study was to adapt DGGE and T-RFLP techniques for profiling the 

diversity and community structure of microalgae in various aquatic habitats in Durban, 

KwaZulu-Natal, South Africa. Water samples were collected from 14 aquatic environments 

including estuarine, marine and freshwater habitats Both fingerprinting techniques applied were 

robust enough to show different profiles of microalgal diversity and community structure of the 

different aquatic ecosystems studied. The two techniques demonstrated: (1) prevalence of some 

microalgae species in more than one aquatic habitat or ecosystem (2) temporal variation of the 

dominant microalgal species in a particular habitat (3) more species richness upstream of the 

Umgeni river compared to downstream. From DGGE analysis, the highest diversity (10 OTUs) 

was recorded at the Umdloti river and Phoenix maturation pond (both fresh water habitat) while 

the lowest (2 OTUs) was recorded at the Blue Lagoon and La Mercy estuary. In contrast, T-

RFLP analysis suggested that the highest diversity was at Blue Lagoon. Phylogenetic analysis 

indicated that dominant microalgal species in the sampled ecosystems were closely related to 

Chlorella vulgaris previously shown to produce neutral lipids for biodiesel and other value 

added products. The current study showed that community study of microalgae is feasible and 

if combined with traditional methods, may improve the enrichment and isolation of the species 

of interest. Further research and development of more robust primers capable of amplifying all 

microalgae while discriminating against other sources of DNA are required to improve the 

efficiency and accuracy of microalgal community and diversity study. 

 

___________________________________________________________________________ 

 

SLS-P-032 

IDENTIFYING SUB-TROPICAL EAST COAST COPEPODS FOR LARVICULTURE 

OF DUSKY KOB, ARGYROSOMUS JAPONICUS (TEMMINCK & SCHLEGEL, 1843) 

Raeesah Ameen 

raeesaha@yahoo.com 

School of Life Sciences 

Supervised by Dr Deborah Robertson-Andersson and Mr Gan K Moodley 

 

South African finfish larviculture facilities rely on imported sources of live feed (Artemia 

nauplii and rotifers) for fin fish larvae. The disadvantages are the lack of highly unsaturated 

fatty acids and polyunsaturated fatty acids, hence enrichment is required thereby increasing the 

cost of feed.  Pelagic copepods are a desired feed due to their high nutritional value, predator-

elicitation response, size variability, and small size for a first feed for small mouth-gape larvae. 

The Mlalazi estuary, located along the sub-tropical east coast of South Africa, is in close 

proximity to the Mtunzini fish farm which cultivates Argyrosomus japonicas. This study 

investigated the abundance, richness and distribution of copepods along the estuary and fish 

farm; and the most robust sub-tropical pelagic copepod species in the Mlalazi estuary and 

Mtunzini fish farm by determining their temperature and salinity ranges. Pseudodiaptomus 

hessei (Mrázek, 1894) was found in abundance and thrived at 27 °C and 25 psu, whilst 

harpacticoid spp. found in abundance in the Mtunzini fish farm thrived at 18 °C and 35 psu. P. 

hessei was identified as a suitable feed for the larviculture of dusky kob in the Mtunzini fish 

farm, due to their shared high temperature and low salinity preferences.  

 

Keywords:  aquaculture, Mlalazi estuary, Pseudodiaptomus hessei, salinity, temperature, 

Herpacticoid spp. 
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SLS-P-033 

REPRODUCTIVE BIOLOGY AND POLLINATOR SHARING IN THUNBERGIA 

ATRIPLICIFOLIA AND SEBAEA GRANDIS 

Simangele Msweli 

simangelemmsweli@gmail.com   

School of Life Sciences 

Supervised by Prof Steven Johnson 

 

Co-existing, morphological similar flowers that flower simultaneously, may interact with the 

same pool of pollinators, therefore sharing pollinating species and individuals. Pollinator 

sharing may be detrimental (i.e. competition), beneficial (i.e. facilitation or mimicry) or have 

no effect on the interacting species. This study was conducted to determine the reproductive 

biology of Sebaea grandis (Gentianaceae) and Thunbergia atriplicifolia (Acanthaceae) and 

document pollinator sharing between the two species. Investigated aspects of reproductive 

biology are: flowering phenology, nectar rewards, colour analysis, shape analysis, scent 

analyses and breeding system.  The study was conducted at Vernon Crookes Nature Reserve. 

Weekly survey of flowers indicated that both plants flower simultaneously but S. grandis is at 

low density. They provide similar amount of nectar but S. grandis’s nectar has a high sucrose 

concentration. Both flowers have similar spectral reflectance and the colour hexagon showed 

that they are indistinguishable to a bee pollinator. Hand-pollinations established that T. 

atriplicifolia is self-compatible but not autogamous. From literature, S. grandis has a 

heteromorphic self-incompatibility system. Both species are pollinated by solitary bees from 

the Apideae and Hactilidae family. Pollinator observations and stigma analysis show that the 

two species share pollinators but those pollinators are generalist in the community. Scent and 

shape analyses will give more information on whether the two species are distinguishable by 

pollinators, using scent and shape. The findings of reproductive biology and evidence for 

pollinator sharing suggests a potential positive or negative interaction between the two species. 

More research is required to understand the consequences (if there are any) of pollinator sharing 

between the two species. 

 

___________________________________________________________________________ 
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SLS-P-034 

 

THE EFFECTS OF ANTIFUNGAL NANOPARTICLE ADDITIVES USED IN THE 

MANUFACTURE OF HIGH VOLTAGE POLYMER SILICONE RUBBER 

INSULATORS 

 

Sphesihle Zondi 

212557802@stu.ukzn.ac.za 

School of Life Sciences 

Supervised by Dr Sumaiya Jamal-Ally 

 

The aim of this study was to investigate the inhibition of fungal biofouling using various 

concentrations of nanoparticles as antifungal agents in silicone rubbers manufactured by 

Pfisterer. The fungi were isolated from fouled silicone rubber insulator (SiR) samples provided 

by Pfisterer. The isolated fungal strains were used to inoculate new formulation and control 

silicone rubber samples also provided by Pfisterer. Inoculated rubber samples were then 

incubated in a conviron under controlled conditions with a humidity of above 70% and a 

temperature of 25⁰C. New uncontaminated silicone rubber samples were also hung on a rooftop 

to test the inhibitory effects of Zinc oxide and Zinc borate formulations under “natural” 

environmental conditions. Both the conviron and the environmental tests proved to be a success 

with the samples having little or no growth after two months. Contaminated SiR samples were 

also examined under the scanning electron microscope (SEM) and the presence of filamentous 

fungi in a biofilm was confirmed. Powder tests were performed to compare the antifungal 

potential of zinc oxide and zinc borate inhibitory concentrations. Increasing zinc oxide 

concentrations (1%, 2%, 3%, 4%, 5% and 6%) were found to minimally inhibit fungal growth. 

Zinc borate proved a better antifungal compared to Zinc oxide with its lowest concentrations of 

1% completely inhibiting any fungal growth. The DNA of the amplified ITS region of the 

fungal isolates was sequenced. Mega-6 software was used to create a phylogenetic tree using 

the obtained sequences confirmed by BLAST. Molecular analysis confirmed the isolates to be 

Talaromyces amestolkiae, Mucor circinelloides and Schizophyllum commune. The use of zinc 

borate was recommended as a fungal inhibitor instead of zinc oxide. This would allow for 

longer storage times and better performance of the insulators in the environment. Zinc borate 

is also used as a flame retardant in high voltage silicone rubber insulators. Zinc borate is the 

better antifungal than zinc oxide, using it for high voltage silicone rubber insulators is highly 

recommended. 
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SCP-P-001 

NATURAL PRODUCTS AS SOURCES OF BIOACTIVE COMPONENTS 

(HERBICIDS) 

 

Alhassan Mahama 

14584820@ukzn.ac.za  

School of Chemistry and Physics 

Supervised by Prof Van Heerden Fanie 

 

The use of synthetic pesticides have been in the system since World War II. Their continual use 

have created two major problems of which researchers are battling with now: the development 

of resistance towards pesticides by pests and their non-Eco friendliness. The source has it that 

active ingredients registered between 1997 to 2010 has 78% synthetic, 6.4% natural product, 

0.9% biological and 14.7% synthetic natural derived. 

 

This work explored natural products as sources of herbicides to help eradicate and also act as 

new tool in substituting the prolong use of synthetic pesticides which are known to be 

destructive to non-targeted species and human. 

 

This study looked at Artemisia afra a medicinal plant used among many cultures in South 

Africa. This plant was harvested, air-dried and extracted using organic solvents. The crude 

extract was screened for herbicidal properties and the result was positive. Further screening 

coupled with fractionation of extract was conducted and three compounds were identified as 

herbicidal; two sesquiterpenes which inhibited both roots and shoots growth of lettuce seed at 

minimal concentration of 0.0046mg/µL (Pcal. 0.005 ˂ Pcrit. 0.05) and a Coumarin which showed 

inhibition of only shoot growth at 0.0046mg/µL (Pcal.  0.01 ˂ Pcrit. 0.05). 

___________________________________________________________________________   

 

SCP-P-002 

 

EFFECT OF DIFFERENT EXTRACTION METHODS ON THE OXIDATIVE 

STABILITY OF INDIGENOUS SEED OILS 

 

Anwuli Nwabuebo 

214585735@ukzn.ac.za  

School of Chemistry 

Supervised by Dr Brenda Moodley 

 

Marula and moringa seed oils are widely used as a source of food, cosmetics, pharmaceutical 

and medicine for curing various ailments. Their high nutritive value and health benefit has led 

to a high demand by consumers, and therefore industries are trying to find a better method of 

extraction that will retain the nutritive value and health benefit of the oil rather than reduce its 

quality and stability. The aim of this study was to therefore to compare the effect of cold press, 
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aqueous extraction (37 and 60 °C) and solvent extraction (shaker and soxhlet) methods on the 

oxidative stability of marula and moringa seed oils. 

The presence of high oleic acid in the extracted oils indicates a higher stability and therefore 

one of the objectives in this study was to quantify the amount of fatty acids present in the 

extracted oils.  Gas chromatography-mass spectrometry (GC–MS) was used to identify and 

quantify the fatty acids present in the two seed oils studied. The qualitative results showed the 

presence of lauric, palmitic, stearic, oleic, linoleic, linolenic, behenic, erucic, myristic, 

palmitoleic and arachidic acids. Oleic acid was found to be dominant in the different extraction 

methods for both seed oils.  Other investigative tests showed that moringa seed oil had a 

moisture content of 7.26% and marula seed oil 5.56%. There was a significant difference in the 

oil yield for the different extraction methods (P˂0.05) for both seed oils. Soxhlet extracted 

marula seed oil had an oil yield of 51.21%, shaker extraction 40.34%, cold press 21.88% and 

aqueous extractions were 18.58 and 23.77% at 37 and 60 °C, respectively. Soxhlet extracted 

moringa seed oil had an oil yield of 38.66%, shaker extraction 30.90%, cold press 14.43% and 

aqueous extraction was 12.40 and 16.59% at 37 and 60 °C, respectively. The free fatty acid 

content, peroxide value, p-anisidine value and conjugated diene and triene values were found 

to be lower in the aqueous extracted oils than the extracted oil using cold press and solvent 

extraction. The result for the radical scavenging activity showed there was a significant 

difference (P˂0.05) in the scavenging abilities of the different extraction methods and aqueous 

extraction had a higher scavenging ability compared to the cold press and soxhlet extraction.  

The determined parameters showed that aqueous extracted seed oil had a better stability 

compared to solvent extraction and cold press extraction methods, which was confirmed by the 

low values reported in the free fatty acid, peroxide value, p-anisidine test and conjugated diene 

and triene test. The aqueous extracted seed oil also had high antioxidant abilities which enables 

it to scavenge the stable free radicals in the oil leading to a higher quality of oil. 

___________________________________________________________________________ 

 

SCP-P-003 

 

SWIFT AND GREEN PROTOCOL FOR ONE-POT SYNTHESIS OF  

INDANE[1,2-D]PYRIMIDINE-5-ONES WITH RuO2/ZrO2 AS CATALYST 

 

V.H.S.S Bhaskaruni et al.  

216076307@stu.ukzn.ac.za  

School of Chemistry & Physics 

Supervised by Prof Sreekantha B Jonnalagadda 

 

An efficient, atom-economical, three-component one-pot reaction method was developed for 

indane[1,2-d]pyrimidine-5-ones using indane-1,3-dione, guanidine hydrochloride and aromatic 

aldehydes, using a Ru/ZrO2 as a catalyst. Twelve new substituted indane[1,2-d]pyrimidine-5-

one derivatives (4a-l) were synthesized in good to excellent yields (85 to 96%), at room 

temperature with short reaction times (≈ 30 min) using the green solvent aqueous ethanol. 

Ru/ZrO2 was synthesized and characterized by various techniques including SEM, TEM, P-

XRD and BET spectroscopy. The proposed heterogeneous catalyst can be easily synthesized, 

is inexpensive and stable with good reusability (at least 6 times) showing marginal loss of 

activity. The suggested environmentally benign protocol offers high yields, clean reaction 

profiles, operational simplicity and no need for chromatographic separations.  
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SCP-P-004 

ASSESSMENT OF NONSTEROIDAL ANTI-INFLAMMATORY DRUGS IN 

UMGENI AND MSUNDUZE RIVER SEDIMENTS BY ULTRASONIC-ASSISTED 

EXTRACTION AND GAS CHROMATOGRAPHY MASS SPECTROMETRY 

 

Bhekumuzi Gumbi 

bhekumuzigumbi@ukzn.ac.za 

School of Chemistry and Physics 

Supervised by Dr Brenda Moodley and Dr Grace Birungi  

 

Pharmaceuticals enter wastewater treatment plants (WWTPs), because of their physical and 

chemical properties, and together with their metabolites accumulate in biosolid and sediments. 

Due to limited methods for the detection and quantification of these compounds in such 

matrices, their concentration in environmental solids remain unknown in most parts of the 

world. This paper describes a developed method for the determination of nonsteroidal anti-

inflammatory (NSAIDs) in sediments and biosolids. The method combines ultrasonic 

extraction, centrifugation and gas chromatography mass spectrometry for extraction and 

detection of these drugs in solid samples. Parameters that affect the extraction step were 

optimized. A solid sample was placed in a centrifuge tube and extracted with ethyl 

acetate/acetone (1:1) in two cycles followed by clean-up with an Oasis HLB cartridge and 

derivatization with N,O-bis (trimethylsilyl) trifluoroacetamide (BSTFA). Satisfactory 

recoveries were obtained ranging from 66% to 120%. Precision expressed as RSD (%) (n = 3) 

were less than 20% for all analytes. The LODs and LOQs were in the range of 0.01 to 1.9 ng 

g-1 which allowed the developed method to be applied in the analysis solid samples from the 

Msunduzi and Mgeni Rivers. In the solid samples analysed, NSAID concentrations ranged from 

detected to 209 ng g-1. 
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SCP-P-005 

 

SYNTHESIS AND CHARACTERIZATION OF NOVEL CROSS-LINKED 

MAGNETIC CHITOSAN-GRAPHENE OXIDE COMPOSITES FOR ARSENIC 

ADSORPTION 

 

Chrisanne Naicker 

207512614@stu.ukzn.ac.za 

School of Chemistry & Physics 

Supervised by Dr Nolwazi Nombona and Dr Letitia Pillay 

 

Adsorption is one of the major techniques used for heavy metal remediation. It has numerous 

advantages which include flexible design and operation, generation of high-quality treated 

effluent and reversibility[1]. Among the available adsorbents, nano-sized iron oxide, chitosan 

and graphene oxide (GO) are commonly used to remove heavy metals from aqueous systems 
[2-4]. Studies have shown that functionalization of iron oxide with chitosan and/or graphene 

oxide can improve adsorption capacity by increasing the adsorption sites. This work explores 

the functionality of novel cross-linked magnetic chitosan-graphene oxide composites. It is 

expected that the adsorption capacity is enhanced by the novel cross-linkers. Chitosan was 

cross-linked with carboxylic acids and reacted with iron oxide to form magnetic chitosan beads. 

Cross-linked magnetic chitosan beads were characterized using, FT-IR, XRD, TGA, DSC and 

SEM. The chitosan bead and its cross-section showed a spherical morphology with an average 

size of 34 µm Fig 1. Preliminary adsorption studies show that the nanocomposite adsorbs 

arsenic in the 10-78 µg L-1 range within 24h at neutral pH. The potential use of these beads for 

metal remediation is of great importance particularly because it is easily produced and 

economical. Further studies optimizing metal adsorption capacity in waste water may prove the 

beads versatility and use in remediation.  

 

    
 

Fig 1. SEM images of (a) the cross-linked magnetic chitosan bead and (b) the corresponding 

cross-section.   
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SCP-P-006 

 

A COMPARATIVE STUDY OF NIO/AL2O3 CATALYSTS PREPARED BY 

DIFFERENT COMBUSTION TECHNIQUES FOR OCTANAL HYDROGENATION 

 

Majid D. Farahani 

212548191@stu.ukzn.ac.za 

School of Chemistry and Physics 

Supervised by Prof Holger B. Friedrich 

 

Transformation of aldehydes and ketones to the corresponding alcohols has attracted much 

attention over the years, due to this reaction’s laboratory and industrial importance.  Design and 

production of an active, selective and ecological catalyst with low cost, appear to be the focus 

at present.  Supported nickel oxide on different metal oxides with high surface area such as 

CeO2, TiO2, SiO2, ZrO2 and γ-Al2O3 has been investigated.  There are different procedures for 

the synthesis of supported nickel oxide on alumina catalysts [1].  To improve the catalytic 

activity of supported nickel oxide and diminish its drawbacks, solution combustion synthesis 

(SCS) may be an efficient method for the production of this catalyst [2, 3].  
 
Four catalysts with the molar ratio of Ni : Al (1 : 2) were prepared by solution combustion 

synthesis (SCS) and sol-gel auto combustion synthesis (SGCS) techniques.  Two fuels (urea 

and ODH) with distinct O/C ratio and chelating capability were chosen to explore the effect of 

the fuel on the synthesis of these catalysts.  All catalysts were fully characterized by PXRD, 

ICP-OES, TEM, SEM, H2-TPR, pyridine-IR and nitrogen physisorption.  Pure NiO/Al2O3 (free 

of spinel) was synthesised by application of SGCS and urea as a fuel.  These catalysts showed 

high activity for the hydrogenation of octanal even under moderate conditions (110 ºC).  

Optimisation showed that the catalyst prepared via SCS using ODH as a fuel had the best 

catalytic activity and selectivity (98 % and 97 %, respectively) towards octanol at 150 ºC.  In 

all catalysts, the formed NiAl2O4 decreases the BrØnsted acidity of the surface, which can be 

due to the blockage of acidic sites of alumina.  

 

 
Figure 1. Different types of Ni/Al2O3 synthesized by combustion techniques and their 

application for hydrogenation of octanal.  

 

[1] X. Wang, H. Yu, D. Hua and S. Zhou, J. Phys. Chem. C, 2013, 117, 7294-7302. 

[2] A. Zhao, W. Ying, H. Zhang, H. Ma and D. Fang, Catal. Commun., 2012, 17, 34-38. 

[3] Y. Zeng, H. Ma, H. Zhang, W. Ying and D. Fang, Fuel, 2014, 137, 155-163. 
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SCP-P-007 

SYNTHESIS AND STRUCTURAL CHARACTERIZATION OF SILVER (I)-

PYRIDINYL SCHIFF BASE COMPLEXES, AND THEIR Ε-CAPROLACTONE RING 

OPENING POLYMERISATION  

Eric Njogu  

213572864@stu.ukzn.ac.za 

School of Chemistry and Physics 

Supervised by: Dr Bernard Omondi Owaga and Prof Vincent Nyamori 

Poly(ε-caprolactone) (PCL) is major aliphatic polyester used in biomedical field as a surgical 

suture, long term drug delivery of levonorgestrel, vascular grafting due to its biocompatibility 

and bioresorbability.  Moreover, PCL has found use in synthesis of polyurethane, resins, as an 

additive to starch to improve biodegradability and as a plasticizer to polyvinyl chloride (PVC).  

PCL has traditionally been prepared by the catalytic ring opening polymerization (ROP) of 

cyclic ε -caprolactone (CL) monomer.  However, most catalysts cause inter- and intramolecular 

transfer esterification reactions that lower the molecular weight.  Other challenges in PCL 

synthesis include the use of very high temperatures, long reaction times, use of solvents with 

high boiling points and thus problematic to remove from the final product.  Some catalysts are 

also toxic thus cannot be used in production of PCL for the aforementioned biomedical 

applications.  Consequently, this calls for persistent investigation on the production of aliphatic 

polyesters by cleaner, more efficient, high yielding and less expensive routes. 

Organometallic derivatives of metals with d-orbitals of a favourable energy have been 

investigated and found to show a living/controlled ROP of �-caprolactone.  The PCL obtained 

in this case have higher molecular weight and narrow molecular weight distribution and the 

molecular weight is predetermined by the monomer-to-initiator molar ratio.  Metal alkoxides 

are typical initiators; they first coordinate the carbonyl of the monomer, followed by the 

cleavage of the acyl–oxygen bond of the monomer and simultaneous insertion into the metal 

alkoxide bond.  Though several metal alkoxides have been investigated as initiators in ROP, 

silver(I) compounds have not ventured in the probe and no data on usage of silver(I) 

coordination compounds in synthesis of PCL have been documented. 

In this work, silver(I) complexes bearing a metal-oxygen bond were synthesised from .  silver(I) 

trifluoroacetate and (E)-N-(pyridin-2-ylmethylene)aniline or (E)-N-(pyridin-2-

ylethylene)aniline ligands.  The silver(I) complexes obtained were fully characterised and solid 

state structures confirmed by single crystal X-ray diffraction experiments.  The complexes were 

screened for their ROP of CL and found to be active catalysts in initiating the polymerisation 

of CL.  The polymers thus obtained were of average molecular weight and had good 

polydispersity indexes.  The activity of the compounds was found to depend on the presence 

silver(I)-oxygen bond.  The type of coordination by the trifluoroacetate anions greatly affected 

the rate polymerisation reaction. 
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SCP-P-008 

ELEMENTAL ANALYSIS AND NUTRITIONAL VALUE OF CELOSIA TRIGYNA L   

FROM THE WESTERN GEOGRAPHICAL REGION IN NIGERIA   

 

Esther Adebimpe OFUSORI 

214585733@ukzn.ac.za 

School of Chemistry and Physics 

Supervised by Prof Sreekantha B Jonnalagadda and Dr Roshila Moodley 

 

Celosia trigyna L of the family Amaranthaceae is a medicinal plant used in traditional 

medicine for the treatment of several diseases.The elemental concentrations of the leaves and 

the growth soil of Celosia trigyna L from the western region in Nigeria was investigated. The 

impact of soil quality parameters; pH, SOM and CEC in the growth soil was determined to 

provide a scientific bases for the ethno medicinal use of the plant.  Samples were taken from 

ten different sites in the western region and their geographical coordinates obtained. The PH 

and CEC values in the soil ranges from 5.93 to 7.44 for site1 and  10 respectively.Site 1 has a 

low concentration of Ca because of its low pH and CEC value. 

 

The concentration of the elements in the soil is found to be in the decreasing order of 

Fe>Ca>Mg>Mn>Zn>Cr>Cu>As>Co>Cd>Pb .This study shows that Celosia trigyna L 

accumulates Ca, Mg and Fe because the concentration in the leaves were higher than that of 

the soil. It was also discovered that the leaves contains low concentrations, below  the UL of 

toxic elements, making them safe and beneficial for human consumption. 

___________________________________________________________________________ 

 

SCP-P-009 

 

THE EFFECT OF PH ON THE PARTITIONING OF POLYCHLORINATED 

BIPHENYLS (PCBS) BETWEEN SEDIMENT GRAIN SIZES AND WATER 

 

Gbadebo Adeyinka 

212561376@stu.ukzn.ac.za 

School of Chemistry and Physics 

Supervised by Dr Brenda Moodley 

 

In natural environmental media organic pollutants (OPs) undergo partitioning with particulate 

matter (PM) and dissolved organic carbon (DOC) in water, and with surface sites on the 

sediment particle material with which the water is in contact. The sorption of organic pollutants 

within the environmental media is one of the significant factors affecting (in most cases 

controlling) the distribution, transportation and fate of the pollutant as well as the remediation 

of polluted water within the aquatic ecosystem. The aim of this research was to investigate the 

effects of pH on the phase partitioning of organic pollutants such as PCB congeners between 

the aqueous phase and various modelled sediment grain sizes. A model sample of sediment was 

sieved into five grain sizes, <75 µm, 100 µm, 200 µm, 300 µm and 425 µm, respectively. The 

surface areas as well as pore volume distributions of the different sediment grain sizes were 

determined using BET-adsorption/desorption isotherms. The surface areas as shown by BET-

adsorption isotherms were between 0.688 – 14.361 m2/g (425 µm-75 µm). The organic carbon 

content was determined using the Walkley Black method. The organic carbon content was 

found to be greater on the smaller sediment grain size of 75 µm and least in the 425 µm grain 
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size (2.94 to 11.43 %). Laboratory batch experiments was used to evaluate the 

adsorption/desorption as well as the adsorption ratio of the soil/sediment (Kd) within the 

different sediment grain sizes. The results showed that soil grain size of <75 µm showed the 

most adsorption of PCB congeners, in the range of  79.90-89.97 % while a sediment grain size 

of 300 µm showed lowest adsorption between 32.60-64.14 %. This could be attributed to the 

fact that sediment grain size (75 µm,) with high surface area adsorbed more of the analytes 

compared to other sediment grain sizes. Also, the higher organic content associated with the 75 

µm grain size further allows for more partitioning of the organic pollutant to the sediment.  The 

effect of pH on the sorption capacity of the sediment grain sizes were also studied. A pH of 6.5 

showed the highest percentage adsorption.  This was due to the non-polar PCBs preferring to 

partition to the sediment at near neutral pH. 

 

___________________________________________________________________________ 

 

SCP-P-010 

NON-REVERSAL OPEN QUANTUM WALKS 

 

Hazmatally Goolam Hossen 

214569613@stu.ukzn.ac.za 

School of Chemistry and Physics 

Supervised by Prof Francesco Petruccione and Dr Ilya Sinayskiy 

 

A new model of non-reversal quantum walk is presented. In such a walk, the walker cannot go 

back to previously visited sites but it can stay static or move to a new site. The process is set up 

on a line using the formalism of Open Quantum Walks (OQWs). Afterwards, non-reversal 

quantum trajectories are launched on a 2D lattice to which a memory is associated to record 

visited sites. The “quantum coin” used consists of four Kraus operators, each representing one 

cardinal direction. Finally, examples of 3D trajectories are illlustrated. 

__________________________________________________________________________ 

 

SCP-P-011 

SYNTESIS AND CHARACTERIZATION OF CeVO4 CATALYST 

 

Jhansi Pedada et al  

215082425@stu.ukzn.ac.za 

School of Chemistry and Physics  

Supervised by Prof Holger B. Friedrich and co-supervised by Dr Sooboo Singh  

 
Tetragonal CeVO4 catalyst was synthesised by simple solution method [1] and characterized by 

various techniques, such as X-ray diffraction, Fourier transform infrared spectroscopy, 

scanning electronic microscopy, transmission electron microscopy and high-resolution 

transmission electron microscopy. The XRD profile (Figure 1) and FT-IR spectra results show 

that the tetragonal structure of CeVO4 is formed. SEM and TEM images showing hexagonal 

plate like morphology are observed. The HR-TEM (Figure 2) image exhibits lattice fringes 

having d- spacing of 0.489 nm due to the (101) plane indicating that the tetragonal structure of 

CeVO4 is formed.   
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Fig 1. XRD profile of CeVO4 catalyst              Fig 2. HR-TEM image of CeVO4 catalyst              

 

[1] Baykan, et al., Mater Res Bull 64, 294, (2015). 

___________________________________________________________________________ 

 

SCP-P-012 

INTERCEPT-RESEND ATTACK ON SIX-STATE QUANTUM KEY DISTRIBUTION 

OVER COLLECTIVE-ROTATION NOISE CHANNELS 

 

Kevin Garapo 

209523532@stu.ukzn.ac.za 

School of Chemistry and Physics 

Supervised by Professor Francesco Petruccione 

 

We investigate the effect of collective-rotation noise on the security of the six-state quantum 

key distribution. We study the case where the eavesdropper, Eve, performs an intercept-resend 

attack on the quantum communication between Alice, the sender, and Bob, the receiver. We 

first derive the collective-rotation noise model for the six-state protocol and then parameterize 

the mutual information between Alice and Eve. We then derive quantum bit error rate for three 

intercept-resend attack scenarios. We observe that the six-state protocol is robust against 

intercept-resend attacks on collective rotation noise channels when the rotation angle is kept 

within certain bounds. 
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LOW TEMPERATURE SYNTHESIS OF MULTIWALLED CARBON NANOTUBES 
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School of Chemistry 

Supervised by Prof Vincent Nyamori and Prof Patrick Ndungu 

 

Solar energy is one of the most useful renewable and green energy resource.  In solar energy, 

the photovoltaic effect converts light to electrical energy.  Organic solar cells (OSC) provide 

solar-to-electric energy conversion in portable, light-weight packages, at extremely low cost 

and environmentally friendly way.  Multiwalled carbon nanotubes (MWCNTs) have great 

potential in solar cells.  Most methods often involved in MWCNTs synthesis often violate green 

chemistry principles. 

 

MWCNTs are typically synthesised by several methods such as laser ablation and various types 

of chemical vapour deposition (CVD).  The floating catalyst CVD is the most commonly used 

synthetic method.  In this method several solvents are involved in catalyst synthesis, 

purification and in dissolving the catalyst prior to injection into the reactor during MWCNTs 

synthesis.  Furthermore, the method employs very high temperatures, 500-1100 °C [1].  In this 

work we describe our efforts to produce MWCNTs using a tailor made non-equilibrium plasma 

enhanced chemical vapour deposition (PECVD) technique.  In this method a lower temperature 

of 200 °C was employed in the production of MWCNTs.  Such low temperature enables easy 

deposition of MWCNTs onto various substrates such as indium tin oxide (ITO) with minimum 

use of solvents. 

  

Nanoparticles used in the synthesis of MWCNTs and as-synthesised MWCNTs were 

characterised using scanning electron microscopy (SEM), transmission electron microscopy 

(TEM), energy dispersive X-ray spectroscopy (EDX) and Raman spectroscopy.  Mono-

dispersed nanoparticles with dimensions between 1-10 nm were synthesized and used in 

MWCNTs synthesis.  Typical hollow tubular structures of MWCNTs were observed using 

TEM.  These observations correlated morphology from SEM which showed the absence of 

amorphous carbon.  Raman spectroscopy showed typical MWCNTs bands, G band and D band 

due to graphitic carbon vibrations and defects respectively.  Non equilibrium PECVD was used 

to produce MWCNTs using LPG and Acetylene. 

 

 

References 

[1] M. Ahmad, J. V. Anguita, V. Stolojan, J. D. Carey and S. R. P. Silva, ACS Applied Materials 

and Interfaces 2013, 5, 3861-3866 
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This research project is based on the synthesis and characterization of the nickel (II) complexes 

bearing benzimidazolylmethyl amine (N^N donor) ligands and their application as catalysts in 

ethylene oligomerization reactions. A total of six nickel (II) complexes were synthesized. The 

formation of complexes was confirmed using mass spectrometry, infrared spectroscopy, 

magnetic moment measurements, elemental analyses and single crystal X-ray crystallography. 

The aluminum co-catalysts, EtAlCl2 and MAO, were used to activate the nickel(II) complexes 

to give active catalyst for the oligomerization of ethylene. The oligomeric products were 

characterized using GC and GC-MS. Upon activation with EtAlCl2 and MAO all the nickel (II) 

complexes showed high catalytic activity (up to 1254 kg mol-1 h-1) with good selectivity for C4 

and C6 and toluene alkylated products depending on the solvent system. The use of solvent 

toluene resulted in formation of Friedel-Craft alkylation and MAO co-catalyst gave 

predominantly the butene and hexene oligomers. The catalytic activities of the complexes and 

the products formed were largely controlled by the nature of the complex structure. In addition, 

the catalytic parameters such as pressure, time and Al/Ni ratio were also optimized.  

  

Schemes: 

 

 Synthesis of Nickel (II) complexes:  

 

 
 

Ethylene oligomerization Reaction: 
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Graphene quantum dots (GQDs) are derivatives of graphene with a diameter ranging between 

2-20 nm. These GQDs have become important due to their exceptional properties which include 

their fluorescence [1], biocompatibility [1] and chemical stability [2]. Their electronic 

properties have led to their use in various applications such as sensors, catalysis and solar cell 

devices. In this work graphene quantum dots were synthesized through a modified Hummer’s 

method [3], shown in scheme 1. The nanomaterials were characterized using TEM, SEM, XRD 

and FTIR. Figure 1a shows the TEM image of GQDs which show fragments of graphene with 

a diameter ranging between 2-7 nm and Figure 1b is the SEM image of GQDs illustrating the 

sheets-stacked-like morphology of graphene. Figure 2 shows the FTIR spectra of graphene 

oxide (GO) and graphene quantum dots. The reduction in intensity of the four prominent peaks 

OH, C=O and C-O (alkoxy and epoxy) signifies the successful formation of GQDs from GO. 

Figure 3 shows the XRD pattern of graphite with a strong, sharp peak at 2θ = 27⁰ and GQDs 

with a slightly broad peak at 2θ = 26.5⁰. When comparing the XRD of the two materials there 

is an increase in d-spacing of the GQDs proving the successful incorporation of oxygen 

containing groups. The GQDs will be used as an electrode material for the electro-catalysis of 

methyl parathion. 

 

                           
Scheme 1: Synthesis via Hummer’s method [3].         Figure 1: The TEM (a) and SEM (b)                                                                                  

.                                                                                                         Images of GQDs                                                 

     
   

Figure 2: FTIR spectra for GO and GQDs.                  Figure 3: XRD pattern for Gr and GQDs  

 

[1] Fan, Z; Li, S; and Fan, L. Royal society of chemistry advances, 2015, 5, 19773–19789. 

[2] Shahriary; L and athawale; A. A. International Journal of Renewable Energy and    

Environmental Engineering, 2014, 2, 1-6.  

[3] Hummers; W. S and Offeman, R. E. Journal of the American Chemical Society, 1958, 80, 

1339-1339. 
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PEROVSKITE TYPE FERRITE NANOPARTICLES 

 

Nokubonga Mkhize 

khwezi93@outlook.com 

School of Chemistry and Physics 

Supervised by Prof Bice Martincigh and Prof Sreekantha Jonnalagadda 

 

Perovskites are compounds with an ABO3 chemical formula.  They can accommodate a large 

portion of elements in the periodic table.  This enables variation of their physical and chemical 

properties making them suitable for a wide range of applications.  Their low cost, and thermal 

and chemical stability make them attractive for potential commercial applications.  Perovskites 

have been used in solar cells, photocatalysis, gas sensors, lasers, light-emitting diodes, memory 

devices, superconductors, etc.  The photocatalytic applications include artificial photosynthesis, 

pollutant degradation and organic synthesis.  Rare earth perovskite type ferrites were made by 

using the Pechini sol-gel method.  The materials were subsequently annealed at various 

temperatures and the effect of the annealing temperature on the properties was investigated.  

The effect of change of rare earth metal ion (Gd, La and Sm) was also investigated.  The optical, 

electronic, magnetic, surface and chemical properties of materials were determined.  These 

properties will help to determine which application the materials will be suitable for.  
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Allergic contact dermatitis (ACD) is a significant environmental and occupational skin disease.  

This presentation will provide an overview of the phases of ACD, its causes from an 

occupational and environmental perspective, its detection, the effects of ACD with respect to 

social, psychological, occupational and financial perspectives, its cure and/or prevention.  

Human skin is very sensitive and as the largest organ in the body, it is highly prone to direct 

and indirect contact with substances from its environment.  The skin reacts to these substances 

differently depending on an individual’s tolerance level or threshold.  ACD is a significant 

environmental and occupational skin disease that should not be ignored in our society because 

it can affect the quality of life of an affected individual.  There are several causes of ACD and 

these causes will be discussed from two perspectives: environmental and occupational 

perspectives.  The effects of ACD can be psychological, social, financial and occupational.  

There is a need for more public enlightenment on the effects of ACD as well as a precise 

understanding that it is not a contagious disease so as to significantly reduce the psychological 

and social effects of ACD on these patients.  
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Classification of daily solar irradiance profiles is important for the design and installation of 

solar powered systems. For example, the choice of the location for installation of PV systems 

and analysis of the performance of these systems require knowledge of the solar radiation 

patterns for that site [1]. Classifying days according to their solar irradiance levels can provide 

valuable information on the solar irradiance pattern at a particular location. 

 

Cluster analysis is a useful technique for exploring and identifying interesting patterns and 

distributions, and discovering natural groupings within data. In order to quantify the solar 

radiation under Durban's sub-tropical climate, a classification of the daily direct solar irradiance 

profiles was conducted using Principal Component Analysis (PCA), combined with two cluster 

analysis techniques i.e. hierarchical clustering and k-means clustering. Details of each of the 

techniques and their purpose in the classification process will be discussed.  

 

Results from the classification yielded 5 major groups that characterize the solar climate for 

Durban. The results of this study will also be useful for building models to predict solar 

irradiance. 

 

[1] Viorel Badescu, Modeling solar radiation at the earth’s surface, Springer, 2008. 
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Carbon–carbon bond forming reaction of aryl halides with arylboronic acids (Suzuki–Miyaura 

reaction, Scheme 1) has become an efficient and clean strategy for the preparation of 

unsymmetrical biphenyls, which are important building blocks for pharmaceutical and 

agricultural industries. Herein, a solution combustion method was used to synthesize a thermal 

and air stable heterogeneous Pd0.04Cu0.04Ce0.92O2-δ (PdCuCeO) solid-solution catalyst for 

Suzuki-Miyaura cross-coupling reactions. The catalyst has been characterised fully using 

powder X-ray diffraction (XRD), transmission electron microscopy (TEM), scanning electron 

microscopy (SEM), inductively coupled plasma-optical emission spectroscopy (ICP-OES), 
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Raman spectroscopy, thermogravimetric analysis (TGA), XPS and Brunauer-Emmett-Teller 

(BET) surface area measurements. All the characterisation techniques strongly suggest that Pd2+ 

and Cu2+ ions were succesfully incorporated into the lattice of ceria. 

 

 
 

Scheme 1: A general reaction mechanism for Suzuki-Miyaura coupling reactions over Pd and 

Cu substituted ceria solid-solution catalyst. 

 

The solution combustion synthesized PdCuCeO was tested on Suzuki-Miyaura cross-coupling 

reactions under ligand free condition in water; using Tetrapropylammonium bromide (TPAB) 

as a phase tranfer catalyst. The PdCuCeO-TPAB catalytic system displayed good functional 

group tolerance and good to excellent isolated yields were obtained. The catalyst can be 

recovered quantitatively at the end of the reaction and can be recycled for at least three times 

without significant drop in conversion.  

 

___________________________________________________________________________ 

 

SCP-P-020 

COPPER-CATALYSED CROSS-COUPLING INTERRUPTED BY THE SMILES 
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Benzoxazines exist in many drugs and bioactive molecules. In addition, fluorine atoms 

contained in the core structure of a drug result in an enhancement of biological properties [1]. 

Levofloxacin, Ciprofloxacin, Norfloxacin and Efavirenz are examples of pharmaceutical drugs 

containing fluorine atoms in dihydrobenzo[1,4]oxazines [1-3]. Consequently, a wide range of 

synthetic procedures have been developed for the synthesis of these fluorinated chiral 

benzoxazines.  

Pd2+/Cu2+ 
 

Ce4+ 

 

O2- 

Ar-B(OH)2 + Ph-X 

  

 X = I, Br and Cl 

H2O 

Base 

Ar-Ph 

Pd0.04Cu0.04Ce0.92O2-δ 

Solution combustion  

synthesis 
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In the current study, synthesis of different chiral fluorinated Boc-[1,4]benzoxazin from their 

open chain precursors  were investigated.  The initial aim of our work was to synthesise 

Levofloxacin’s precursor via a copper catalysed ring closure, but surprisingly the interruption 

by the Smiles Rearrangement (SR) was detected in all derivatives and resulted in an unexpected 

product.  Further investigation by NMR and X-ray crystallography data helped us to propose a 

new mechanism for the one pot SR-ring closure reaction of benzoxazine type compounds. This 

new synthesis procedure for chiral [1,4]-benzoxazin derivatives provided valuable information 

about the effect of the SR on the synthesis and diversification of these valuable chemicals [4].  

 

 

 

 

 

 

 

 

 

 

 

 

[1]  S. Purser, P. R. Moore, S. Swallow and V. Gouverneur, Chem. Soc. Rev., (2008), 37, 

320-330. 

[2]  V. V. Komnatnyy, W.-C. Chiang, T. Tolker-Nielsen, M. Givskov and T. E. Nielsen, 

Angew. Chem. Int. Ed., (2014), 53, 439-441. 

[3]  S. Atarashi, S. Yokohama, K. I. Yamazaki, K. I. Sakano, M. Imamura and I. Hayakawa, 

Chem.  Pharm. Bull., (1987), 35, 1896-1902. 

[4] S. Alapour, D. Ramjugernath and N. A. Koorbanally, RSC Adv., (2015), 5, 83576-

83580. 
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CeO2 AND Ce1-xPdxO2-δ SOLUTION COMBUSTION SYNTHESIZED CATALYSTS 

 

Sachan Naidoo 

209512611@stu.ukzn.ac.za 

School of Chemistry and Physics 

Supervised by Dr Sooboo Singh and Prof Holger B. Friedrich 

 

Due to increasing global environmental concerns and stringent regulations governing auto 

exhaust emissions, new efficient catalysts are required to minimize the amount of CO emissions 

released from internal combustion engines. Currently, the limiting factors that hinder the 

efficiency of automobile catalysts are their rapid deactivation at high temperatures (> 1200 K) 

and their low activity towards CO oxidation upon vehicle start up [1]. In recent years, ceria 

based compounds have been reported as suitable automotive catalysts, due to their remarkable 

oxygen storage capacity (OSC) and ability to facilitate redox cycling between the trivalent and 

tetravalent oxidation states of the Ce ions [2]. Furthermore, various studies have shown that the 

introduction of foreign ions into the CeO2 lattice has been effective in modulating ceria’s defect 

concentration and hence its particle reactivity [3]. Ce1-xPdxO2-δ solid solutions in particular have 

Figure 1 
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received much attention, owing to the excellent low-temperature CO oxidation activity (< 473 

K) [4]. Studies have shown that the incorporation of lower valency transition metal dopants 

enhance catalytic properties [5]. However, the influence of higher valency dopants such as Mo 

on OSC, defect concentration, reducibility and the activity of CeO2 and Ce1-xPdxO2-δ has not 

been defined. 

 

Solution combustion synthesis (SCS) has been found to be an effective method to obtain the 

ionically substituted ceria matrix, also SCS catalysts have been found to exhibit higher activities 

towards CO oxidation when compared to those prepared by conventional methods [6]. 

 

This study reports the modification of CeO2 and CexPdxO2-δ catalysts by the incorporation of 

molybdenum ions. The Ce1-xMoxO2-δ and Ce1-x+yMoxPdyO2-δ catalysts investigated were 

synthesized via the single step urea-assisted solution combustion method. X-ray diffraction 

(XRD), Raman spectroscopy and high resolution transmission electron microscopy (HR-TEM) 

revealed that the prepared materials were single-phase, solid-solution oxides with a fluorite 

structure. Other characterization techniques, such as nitrogen physisorption, TGA, SEM and 

ICP-OES were also used to assess the physical and chemical properties of the catalysts. The 

catalysts were tested in a continuous flow fixed-bed reactor for CO oxidation. The effect of 

GHSV on the catalysts activity was also evaluated. 

 
[1]   Shelef, M. and McCabe, R. W., Catal. Today, 2000, 62, 35-50. 

[2]   Nagai, Y.; Yamamoto, T. and Tanaka; T. C., Catal. Today, 2002, 74, 225. 

[3]   Sedmak, G.; Hocevar, S. and Levec, J., J. Catal. A, 2003, 213, 135. 

[4]   Priolkar, K. R.; Bera, P. and Hedge, M. S., Chem. Mater. 2002, 14, 2120–2128. 

[5]   Gupta, A. Kumar; A. and Wag mare, U. V., Chem. Mater., 2009, 21, 4880-4891. 

[6]   Hegde, M. S.; Madras, G. & Patil, K. C., Acc. Chem. Res, 2009 42 704-712. 
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Carbon nanotubes (CNTs) and carbon nanotubes-titanium dioxide (CNTs-TiO2) doped with 

boron (B) or nitrogen (N) significantly improves electronic properties and consequently may 

facilitate the generation of solar energy.  In this study, two different carbon sources, viz. 

acetonitrile and triphenylborane were employed as carbon sources whereas ferrocene was used 

as a catalyst in the synthesis of CNTs and CNTs-TiO2.  An earlier established optimum 

temperature of 850 °C was chosen to synthesise doped nanomaterials, viz. B-CNTs, N-CNTs, 

B-CNTs-TiO2 and N-CNTs-TiO2 by use of chemical vapour deposition and metal organic 

chemical vapour deposition methods respectively.  The prepared materials were characterised 

by use of TEM, SEM, TGA, Raman, X-ray diffraction and ICP.   
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N-CNTs were more aligned compared to B-CNTs which were mostly kinky, wavy with other 

observed multi-junction such as Y-junction.  After coating with TiO2, N-CNTs-TiO2 showed a 

more uniform distribution of TiO2 on tubes and on B-CNTs the was high presence of large 

agglomerates on B-CNTs-TiO2 (Fig 1).  Therefore, based on distribution the coating of TiO2 is 

better on N-CNTs compare to B-CNTs nanocomposites which might work better as sensitiser 

for solar cells. 

 

 

 

Fig 1: SEM images of (A) N-CNTs, (B) N-CNTs-TiO2, (C) B-CNTs and (D) B-CNTs-TiO2 
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UNDER ULTRASOUND IRRADIATION 
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Chemical reactions induced by mechanical and chemical effects of ultrasound were reported as 

far back as 1945 due to the increased understanding of the phenomenon of cavitation. This 

phenomenon is a sequence involving the formation, growth, and impulsive breakdown of 

bubbles in an irradiated liquid. The cavitation bubbles produce very high local temperature and 

pressure at their final stages of breakdown, thus facilitating turbulence and therefore mass 

transfer. This technique offers advantages including high yields, improved selectivity and mass 

transfer, safety and energy savings. 

 

Fused polycyclic compounds containing the 2-amino-1,3-dicarbonitrile moiety are among  the 

organic compounds that have been successfully synthesized using multicomponent reaction 
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(MCRs). MCRs involve three or more starting materials reacting together in one reaction vessel 

to produce a product which incorporates all the atoms of the starting materials. One-pot reaction 

of aromatic aldehydes and aromatic ketones with malononitrile yield the corresponding moiety 

of 2-amino-1,3-dicarbonitrile. These compounds are known to be typical acceptor-donor-

acceptor (A-D-A) systems and are key constituents of numerous bioactive compounds. They 

are used as precursors for chiral synthesis. 
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Figure 1: Synthesis tetrahydrobiphenylene-1,3-dicarbonitrile derivatives. 

 

An efficient and rapid procedure for the synthesis of eleven novel tetrahydrobiphenylene-1,3-

dicarbonitrile derivatives (4a-k) is described by the reaction of aromatic aldehyde, 

malononitrile and 3-methyl-cyclohexanone at room temperature in water, under ultrasonic 

irradiation in the presence of NaOH.  
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Keywords: green chemistry, multicomponent reactions, catalysis, heterocyclic  

 

Interest in green chemistry has expanded and now it covers wide areas of the chemical 

enterprise and is an alternative way to reduce drastic requirements for reactions. For the reasons 

of economy and pollution prevention, multicomponent reactions (MCRs) are very attractive 

subjects in organic synthesis due to the formation of C-C and C-hetero atom in one pot and 

have emerged considerable ecological interest as they address the fundamental principles of 

synthetic efficiency and reaction design, arising from minimization of waste, time, energy, and 

cost. With the advance of greening of global chemical processes, which minimizes the 

consumption of auxiliary substances, energy and time required in achieving separations can 

result in significant economic and environmental benefits. 
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In this study, a highly flexible approach to access various heterocyclic derivatives is applied. 

Heterogeneous catalyst with increased activity is synthesized and applied as an easily 

recoverable catalyst. Systematic study into the effect of reaction parameters on the catalytic 

activity and selectivity. The scope of large scale synthesis and economic viability of the 

developed methodologies are also assessed.  

 

Different types of known and new heterocyclic compounds have been synthesized by 

multicomponent reaction with a small amount of catalyst which was sufficient to onset the 

reactions. The heterocyclic structures have been confirmed using Nuclear Magnetic Resonance, 

High Resolution Mass Spectrometry and Fourier Transform Infrared Resonance. 

Environmental aspects triggered organic and medicinal chemists to focus on amendment of 

known MCRs with green characteristics. 

 

Heterogeneous samarium-zirconia catalyst with the virtue of its tunable larger pore size and 

catalytic properties finds extensive applications as novel catalyst. The catalysts contained metal 

(1 %, 5 % and 10 %) supported with zirconia were synthesised. They were then calcined at 450 

°C. Their surface properties were studied using BET surface analysis, Scanning Electron 

Microscopy, Transmission Electron Microscopy and X-Ray Diffraction. These were then used 

to speed up the reaction of the multicomponent reactions for the synthesis of heterocyclic 

compounds. The catalysts were recycled and reused. 

 

Since green chemistry has become the driving force for organic synthesis, These kinds of 

reactions provide an environmentally benign routes for the preparation of organic compounds. 

Hence, the development of new routes, which lead to these privileged heterocycles in higher 

yields in shorter reaction time and milder conditions in great demand, such processes use 

inexpensive eco-sustainable greener solvents. It is hoped that this study would go a long way 

and becomes a good contribution in organic synthesis as well as catalysis. 
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In recent years, unexpected failures of power transformers have been observed worldwide. The 

transformers had lacked prior warning of failure due to the oil in the transformers having passed 

international oil test standards. Detail analysis of failed transformers indicated that transformer 

failures were caused due to the presence of corrosive sulphur in the transformer oil [1].  

 

Dibenzyl disulphide (DBDS) plays a significant role in the formation of corrosive sulphur in 

transformer oil. This conducting sulphide compound decreased the dielectric strength and 

breakdown voltage of the insulating system of the transformer thus leading to failure. The rate 

of formation of DBDS is influenced by various controllable and uncontrollable factors. Such 
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factors may include the operating temperature of the transformer, time and the initial 

concentration of corrosive sulphur in the oil [2].  

 

In this poster we present results that were obtained from monitoring DBDS formation by 

varying the temperature of an active oil-filled transformer. It was observed that at high 

temperatures, the DBDS concentration reached equilibrium. The activation energy for the 

DBDS reacting with copper and the formation of copper sulphide was calculated to be around 

47 kJmol-1 and 35 kJmol-1 respectively. It was established that a significant amount of the initial 

concentration of DBDS was needed in order to react with copper.  

 

Further computational research was done to verify the experimental data. The DBDS interaction 

of copper sulphide was simulated to determine the different energies of the reactions.  

 

[1] Lewand L R, The role of corrosive sulphur transformers and transformer oil, Proc 69th 

Annual Int Conf Doble Clients (Doble Engineering, Boston) 2002. 

 

[2] Tanimura J, Toyama S, Kawarain H, Mizuno K, Hosokawa, Kato F & Amimoto T, 

Development of diagnostics to estimate the risk of copper sulfide formation for transformers, 

Proc 77th Int conf Doble Client ( Doble Engineering, Boston) 2010. 
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Stable N-heterocyclic carbenes (NHCs) have become a key class of ligands in organometallic 

chemistry since their isolation and crystallographic characterization by Arduengo, et al. [1]  

Their enhanced catalytic performances and higher stabilities are generally attributed to better 

σ-donor properties when compared to those of the best donor phosphine ligands.[2] Due to 

these properties, studies on chemistry and applications of transition metal-NHC complexes is a 

growing field of interest in organometallic chemistry, homogeneous catalysis, and other areas 

of chemistry.  

 

In the current work, a series of 1,2,3-triazolium complexes [Ni(η5 -C5H4)(X)(NHC)] (X=Br, 

I) were synthesized in high yields by treating nickelocene with an appropriate 1,2,3-triazolium 

salt. The complexes were fully characterised using spectrometric analysis and X-ray 

crystallography. The complexes were then tested for catalytic oxidation of alkanes in the 

presence of an oxidant (H2O2 and tBuOOH) under optimised conditions to give a mixture of 

alcohols and ketones. Catalyst (4.3) with less bulky substituents exhibited the highest catalytic 

activity (15 %) with H2O2 as the most productive oxidant. 
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Figure 1. Catalytic oxidation of alkanes to oxygenated products. 
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Quantum Key Distribution (QKD) is a process of producing and distributing a secure key 

among authorized parties[1]. It is one of most advanced quantum information technology which 

uses quantum mechanics to guarantee the security of the communication. The implementation 

of QKD requires an appropriate protocol with a sender (Alice) and a receiver (Bob) connected 

by two channels. One is a quantum channel which is used for quantum states transmission. In 

the case of sending photons this channel is generally either an optical fibre or simply free space. 

The second one is a classic channel used for the post – processing. This classic channel can be 

a broadcasting radio or the internet. Neither of these channels needs to be secured, the protocol 

is designed with assumption of an eavesdropper (usually referred to as Eve) can interfere in any 

way with both [2]. Therefore the post- processing  is performed to discard all improper 

measured bits, correct the errors obtained in shared key and erase all the information that an 

eavesdropper usually referred to as Eve could have obtained[2]. 

Many different QKD protocols which produce a secure key have been proposed i.e. BB84 

protocol which is the first and most known protocol, the B92 protocol, the E91 protocol and 

many more[2]. In this work, all these protocols are defined and their differences will be 

discussed focusing on an extensive study of the BB84 protocol by reviewing the steps followed 

to produce a final key. Our main focus is the post-processing where we apply the Error 

Reconciliation protocol named “Cascade” to correct the errors obtained in the experiment and 

privacy amplification methods are discussed. 

The conclusion is made according to the results obtaining during the QKD process.  

 

References 
1. Wiesner, S., Conjugate Coding. 1983. 15(1): p. 10. 

2. Nicolas Gisin, et al., Quantum cryptography. Reviews of Modern Physics, 2002. 72(1): p. 51. 
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A new series of fourteen triazolidine-3-thione derivatives (11 compounds) were synthesized via 

the reaction of aromatic aldehydes with thiosemicarbazide with samaria loaded fluorapatite, 

(Sm/FAp) as catalyst in aqueous media. Fluoroapatite proved superior as support relative to 

hydroxyapatite in terms of improved yield and reduced reaction time. The new catalyst, 

Sm/FAp was characterized by various instrumental techniques including XRD, SEM, TEM and 

BET. Catalyst was easily separable and reusable for seven runs without any apparent loss of 

activity. The reported strategy has many benefits such as ease of preparation, green solvent, 

reduced reaction times, excellent product yields (92-97%) and operational simplicity. 

 

Keywords:  Green synthesis, Sm/FAp, Heterogeneous catalysis, Reusable catalyst, One-pot 

synthesis, Triazolidine-3-thione. 
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Forests are a natural resource and in most countries are a source of food, clothing, medicine and 

a form of shelter for many organisms.1 These sections of forested land have been sacrificed for 

the development of urban areas and the ever increasing human population.2 Some of the 
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detrimental effects associated with deforestation are the loss of wildlife and fish habitats, 

increased nutrient and sediment loads in nearby rivers, and increases in greenhouse gas 

emissions.2 Deforestation also allows for increased surface erosion, resulting in pollutants and 

contaminants, or any other potentially hazardous substances entering the nearby water bodies 

resulting in degradation of the water quality.3 Reforestation refers to the planting of trees to 

replenish an area that was previously a forest, but has deteriorated due to anthropogenic 

activities.4  

 

The Buffelsdraai area in KwaZulu-Natal is one such area that has been reforested by the 

eThekwini Municipality. This project aims to assess the impact of reforestation on the quality 

of soil within the reforestation sites, and water from the nearby rivers (White and Black 

Mhlasini rivers) situated at the reforested Buffelsdraai area. The levels of organic pollutants 

will be monitored from the analysis of soil, sediment and river water. Selected polyaromatic 

hydrocarbons (PAHs) and pesticides will be analysed, which have been previously utilised at 

this site when it was a sugarcane farm. The sixteen PAHs that will be analysed are naphthalene, 

acenaphthylene, acenapthene, fluorine, phenanthrene, anthracene, fluoranthene, pyrene, 

chrysene, benzo[a]anthracene, benzo[b]fluoranthene, benzo[k]fluoranthene, 

benzo[i]fluoranthene, benzo[a]pyrene, benzo[e]pyrene, indeno[1,2,3-cd]pyrene, 

dibenzo[a,h]anthracene, and benzo[g,h,i]perylene which are on the Environmental Protection 

Agency (EPA) list of priority pollutants. The pesticides that will be analysed are hexazinone, 

glyphosate, picloram, oxamyl, and acetochlor which have been previously used on the 

reforestation site. The soil and sediment samples will be extracted using ultrasonication, and 

liquid-liquid extraction will be used for the water samples. The method of clean-up for the 

extracts will be a silica gel column. Gas chromatography mass spectrometry (GCMS) will be 

used to analyse the extracts. The data collected should support the hypothesis that the levels of 

organic pollutants decrease over the years as a result of them being absorbed by the planted 

trees. This will allow for a better understanding of the positive effects of reforestation and assist 

management in future planning to broaden the reforestation project.  

   

1. Wangpimool, W.; Pongput, K.; Sukvibool, C.; Sombatpanit, S.; Gassman, P. W., The 

effect of reforestation on stream flow in Upper Nan river basin using Soil and Water 

Assessment Tool (SWAT) model. International Soil and Water Conservation Research 2013, 

1 (2), 53-63. 

2. Cunningham, S.; Mac Nally, R.; Baker, P.; Cavagnaro, T.; Beringer, J.; Thomson, J.; 

Thompson, R., Balancing the environmental benefits of reforestation in agricultural regions. 

Perspectives in Plant Ecology, Evolution and Systematics 2015, 17 (4), 301-317. 

3. Pilgrim, C.; Mikhailova, E.; Post, C.; Hains, J.; Cox, S., Spatial and temporal analysis 

of lake sedimentation under reforestation. Water Science 2015. 
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afforestation and reforestation projects. Global Environmental Change 2014, 24, 306-320. 
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The application of heterogeneous semiconductor photocatalysis in environmental remediation 

has received lots of attention in recent years. Metal oxides are used as catalysts, which are 

assisted by either ultra-valet light or visible light.  Titania (TiO2) is one of the mostly used 

semiconductor in water treatment systems. This is due to its low toxicity, low cost and high 

efficiency in aqueous medium [1,2]. But there is a limitation that hinders its wide range 

application, it has a band gap of 3.2 eV (anatase), which means it is only active under UV 

radiation. Metal ion doping have been used to try and reduce its band gap energy so that it can 

be used under visible light [3]. 

 

Synthesis of four different lanthanide doped TiO2 (Cerium, Dysprosium, Lutetium, and 

Samarium) was done using a sol gel method at ambient temperatures.   The mesoporous catalyst 

was then characterized with by X-ray diffraction (XRD), UV-Visible diffused reflectance 

spectroscopy (UV-Vis DRS), BET, TEM, SEM-EDX, FT-IR, PL and ICP analyses. SEM was 

used to study the surface morphology of the catalyst and TEM was used to study the particle 

sizes. BET was used measure the surface area of the as synthesised materials, and it was seen 

that there was a change in surface area even though the concentration of dopants was kept 

constant.  

 

The photocatalytic activity was tested under visible light using a 32 W lamp. Dosimetry test 

was used to quantify the concentration of OH radicals generated by each photocatalyst in 120 

min. The photocatalyst were then used in photocatalytic degradation of caffeine in aqueous 

system, and from these two experiments it was seen that Ce-TiO2 showed high photocatalytic 

efficiency than other dopants.  

 

 
[1]  H. Xu, S. Ouyang, L. Liu, P. Reunchan, N. Umezawa and J. Ye, Journal of Materials 

Chemistry A, 2014, 2, 12642-12661 

[2]  S. Naraginti, T. V. L. Thejaswini, D. Prabhakaran, A. Sivakumar, V. S. V. 

Satyanarayana and A. S. Arun Prasad, Spectrochimica Acta Part A: Molecular and 

Biomolecular Spectroscopy, 2015, 149, 571-579. 

[3]  A. Hamdi, A. M. Ferraria, A. M. B. do Rego, D. P. Ferreira, D. S. Conceição, L. F. V. 

Ferreira and S. Bouattour, Journal of Molecular Catalysis A: Chemical, 2013, 380, 34-

42 
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Ultraviolet (UV) radiation induces many biological alterations that can result in skin cancer or 

other related skin ailments.  Sunscreen use is currently growing with a view to reduce the effects 

of sun exposure on skin.  Consequently, the safety and efficacy of the active ingredients is of 

prime importance.  In particular, some UV filters photodegrade upon exposure and lose their 

efficacy.  There is also a concern that the photoproducts formed could be dermally absorbed 

and prove toxic.  This work focusses on photostabilising p-aminobenzoic acid (PABA) and 2-

hexyl-4-methoxybenzophenone-5-sulfonic acid (HMBA) in ZnAl and MgAl layered double 

hydroxides.  By intercalating the actives in these inert materials we hope to improve the 

phototability and if not, at least prevent any photoproducts formed from contacting the skin.  

Surface, structural, thermal and absorption properties of the resulting samples have been carried 

out by means of BET analysis, scanning electron microscopy (SEM), powder X-ray diffraction 

(XRD), and Fourier transform infrared (FTIR) and ultraviolet-visible (UV-VIS) 

spectrophotometry.  The samples have also been tested for possible singlet oxygen (1O2) 

generation as this is underdesired.  
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Biodegradable and bio-renewable aliphatic polyester such as polylactic acid (PLA) and poly(ε-

caprolactone) (PCL) are attracting much interest. This is attributed to their specialized 

applications in medicine, pharmaceutical and microelectronics devices among other fields. 

Industrially polyesters are produced by poly-condensation reactions or by ring-opening 

polymerization (ROP) of cyclic esters.  Metal complex initiated ROP has been a better choice 

because it allows for a greater degree of control over the molecular parameters such as 

polydispersities (PDI), molecular weights (Mw) and end-group functionality.  The tin(II) based 

initiators have performed exceptionally well, though the toxicity limits its use in the production 

of polymers for delicate use such as in medicine.  Initiators with reasonable toxicity such as 

zinc, magnesium, calcium and copper have been listed as replacements. 
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The aim of this study was to design hydroxyformamidine ligands and use them to make Zn(II) 

and Cu(II) complex initiators.  The complexes were screened for their activity in ROP of 

Lactides and ε-caprolactone.  It was shown that they were slowly active on their own but readily 

polymerize both monomers in the presence of a co-initiator benzyl alcohol.  Investigation of 

the kinetics of polymerization of ε-CL revealed first order dependence of the polymerization 

reactions on monomer concentration.  The structural diversity resulted in polymers with 

controlled Mw, and PDIs.  The complexes were characterized by Nuclear Magnetic Resonance 

and X-Ray Diffraction in order to establish structural variations. 
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Durban is the largest city in the province of KwaZulu-Natal in South Africa, with a population 

of about 3.5 million.  It has potentially high pollutant exposures arising from diesel and petrol 

combustion from vehicles that are commuting on the highways every day.  The vehicle 

emissions contain polycyclic aromatic hydrocarbons (PAHs), which are produced by 

incomplete combustion of petrol and can be directly deposited in the environment. PAHs are 

environmental pollutants that have carcinogenic, mutagenic and reproductive toxicity 

properties.  The determination of the sixteen US EPA priority PAHs in street dusts collected in 

Durban, South Africa has been carried out.  Samples were collected from several sampling 

locations: busy road junctions, industrial locations, and residential areas.  Extraction and sample 

clean-up was performed followed by high performance liquid chromatography equipped with 

fluorescence detection for determination of their respective concentrations.  Samples were 

analysed according to respirable particle size fractions (75 µm; 53 µm).  Elevated PAHs levels 

were determined in the finest particle fraction (53 µm) of busy road junctions and those from 

industrial locations.  Comparable levels of PAHs to other cities around the world were found.  

PAH sources have been found to be of petro-genic and pyrogenic origin in the samples, with 

most PAH content from pyrogenic sources, i.e. vehicular emissions. 
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Quantum key distribution (QKD) is an application of quantum cryptography proposed in 1984 

by Bennett and Brassard. It enables two remote parties Alice and Bob, to share a secret key 

that is guaranteed to be secure by the laws of quantum mechanics [1]. An important and 

unique property of QKD is the ability for two legitimate users to detect the presence of any 

third party trying to gain knowledge of the key. Different protocols for implementation have 

been proposed for QKD, with BB84 being the most prominent [2].  

 

Here we study the realization of QKD in a fiber optics setup based on the BB84 and SARG04 

protocol. We utilize the commercially available id 3000 clavis system [3].In our setup we 

distribute a key over a 12 km channel. Our goal is to characterize the system and write a 

comprehensive manual which can be used by other researchers. The manual will detail how to 

obtain the secret key and analyse the key generate rate and quantum bit error rate. 

  

1. Nicolas Gisin, et al., Quantum cryptography. Reviews of Modern Physics, 2002. 72(1): p. 

51.  

2. Shor, P.W. and J. Preskill, Simple proof of security of the BB84 quantum key distribution 

protocol. Physical review letters, 2000. 85(2): p. 441.  

3. Stucki, D., et al., Quantum key distribution over 67 km with a plug&play system. New 

Journal of Physics, 2002. 4(1): p. 41. 
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Pollutants associated with dust in various microenvironments are of great concern to the health 

and overall safety of humans.  Recently, there has been an increasing interest in the analysis 

and evaluation of the presence of different kinds of organic pollutants associated with several 

environmental matrices.  Polycyclic aromatic hydrocarbons arise from the incomplete 

combustion of organic materials, or occur naturally or through human activities in the 

environment.  Phthalates are released by heat, during manufacture, use, storage and disposal of 

phthalate-containing products.  This study is focused on the development, and optimization of 

a method to identify and then quantify polycyclic aromatic hydrocarbons as well as phthalates 

in dust from indoor and outdoor microenvironments in Durban.  The samples will be extracted 

by ultrasonic-assisted solvent extraction, cleaned-up with silica gel and sodium sulfate, and 

subsequently analysed by gas chromatography-mass spectrometry.  A knowledge of the 

exposure to these toxic substances will assist in implementing measures to mitigate their effects. 

 

Keywords: Polycyclic aromatic hydrocarbons, Phthalates, Microenvironments, Toxic   

substances 
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The use of synthetic pesticides have been in the system since World War II. Their continual use 

have created two major problems of which researchers are battling with now: the development 

of resistance towards pesticides by pests and their non-Eco friendliness. The source has it that 

active ingredients registered between 1997 to 2010 has 78% synthetic, 6.4% natural product, 

0.9% biological and 14.7% synthetic natural derived. 

 

This work explored natural products as sources of herbicides to help eradicate and also act as 

new tool in substituting the prolong use of synthetic pesticides which are known to be 

destructive to non-targeted species and human. 

 

This study looked at Artemisia afra a medicinal plant used among many cultures in South 

Africa. This plant was harvested, air-dried and extracted using organic solvents. The crude 

extract was screened for herbicidal properties and the result was positive. Further screening 

coupled with fractionation of extract was conducted and three compounds were identified as 

herbicidal; two sesquiterpenes which inhibited both roots and shoots growth of lettuce seed at 

minimal concentration of 0.0046mg/µL (Pcal. 0.005 ˂ Pcrit. 0.05) and a Coumarin which showed 

inhibition of only shoot growth at 0.0046mg/µL (Pcal.  0.01 ˂ Pcrit. 0.05)    
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The phytochemistry of Hypericum roeperianum Schimp. ex A.Rich. 

(Hypericaceae/Clusiaceae/Guttiferae), Gnidia polyantha Gilg and Gnidia splendens Meisn. 

(Thymelaeaceae) were investigated. The aim was to determine the structures of the isolated 

compounds and to evaluate the compounds for anti-HIV activity. H. roeperianum yielded two 

known compounds, hyperenone A and 3-geranyl-2,4,6-trihydroxybenzophenone. The crude 

extract and the isolated compounds were found not to be toxic to the MT-4 cell line. 

Hyperenone A inhibited HIV-1 replication in the low micromolar concentration and yielded a 

moderate SI value. The activity observed for this compound warrants further investigation. The 

phytochemistry of G. polyantha was investigated for the first time and two new spiro-γ-lactone 
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glycosides (microphynolides C and D) were isolated. These compounds were isolated alongside 

seven known compounds: vomifoliol, β-sitosterol, 7,7'-dihydroxy-8,8'-biscoumarin, decyl 

caffeate, matairesinol, kaempferol 3-O-β-D-(6”-E-p-coumaroyl)glucopyranoside and 

microphynolide B. G. splendens was also investigated for the first time and yielded three known 

compounds, yuanhuacine, excoecariatoxin and 12β-hydroxyexcoecariatoxin. 12β-

Hydroxyexcoecariatoxin has never been isolated before but it has been obtained by hydrolysis 

of the corresponding esters. The NMR data of 12β-hydroxyexcoecariatoxin are reported for the 

first time. The structural elucidation of different compounds was achieved by NMR 

spectroscopy, IR spectroscopy and mass spectrometry. All the compounds excluding β-

sitosterol were successfully tested for antiviral activity and cytotoxic effects. These preliminary 

studies suggest that 6 compounds (vomifoliol, decyl caffeate, matairesinol, yuanhuacine, 

excoecariatoxin and 12β-hydroxyexcoecariatoxin) are potential inhibitors of HIV-1 at the 

concentration used, although at high concentrations (100 µg/mL) they showed some toxicity to 

the MT-4 cells. This investigation has confirmed that South African flora is a potential source 

of anti-HIV compounds. A large number of Gnidia species is indigenous to South Africa and 

these plants should be investigated for the presence of antiviral compounds. 
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In the various studies using transition metal oxides for the activation of paraffins, it has been 

shown the process occurs via different mechanisms, the most well-known being the Mars and 

Van Krevelen redox mechanism, where the oxygen from the lattice of the metal oxide is 

removed and reacts with the paraffin. In this mechanism, an external source of oxygen, usually 

from the oxidant gas, is then used to replenish the oxygen that is removed from the lattice. In 

oxidative dehydrogenation, the oxygen species which is nucleophilic (O2-) is responsible for 

the formation of olefins and this species is liberated from the lattice of the transition metal 

oxides. Therefore, the rate and extent of the lattice oxygen removal would have a direct 

influence on product formation for this type of reaction.  

 

This study looked at redox natures of different transition metal oxides using different 

characterisation techniques to assess how lattice oxygen is removed for each of the different 

oxides. Commercial transition metal oxides were used and catalysts were characterized by XRD 

to determine their purity. Temperature programmed reduction and oxidation experiments were 

carried out to establish the redox nature of the different transition metal oxides, with results for 

Co3O4 and Fe2O3 shown in Figure 1. Gas chemisorption experiments using hydrogen and 

oxygen at different pressures were also done and correlated with the results of the temperature 

programmed experiments. 
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Figure 1: Temperature programmed analyses of Co3O4 and Fe2O3 under hydrogen and 

oxygen. 

 
These transition metal oxides will be tested for the unsteady-state oxidative dehydrogenation 

of n-octane to determine the exact role of the lattice oxygen for this type of reaction.  

 

[1] E. V. Kondratenko, M. Cherian, M. Baerns, Catalysis Today, 2005, 99, 59 

[2] A. Dinse, R.Schomacker. A. T. Bell, Physical Chemistry Chemical Physics, 2009, 11, 6119 

[3] R. Yana, W. Liuc, C. Song, Chinese Journal of Chemical Physics, 2014, 27, 690 

[4] W. Tu, Y. H. Chin, ACS Catalysis, 2005, 5, 3375 
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This study reports the fabrication of composites annona muricata petals, funtumia elastica husk 

and acacia xanthophloea bark stem.  The composites are composed of a nanohybrid which was 

synthesised via the green reduction of silver ions onto the walls of multiwalled carbon 

nanotubes (MWCNTs).  The materials were characterized by a number of techniques.  X-ray 

powder diffraction showed that the reduced silver was well incorporated into the MWCNTs.  

Thermogravimetric analysis showed that the MWCNTs were well purified with few impurities; 

this analysis also revealed that the mechanical strength of the composites was enhanced.  The 

surface morphology was studied by electron microscopy.  Fourier-transform infrared 

spectroscopy confirmed the presence of carbonyl, carboxylic, hydroxyl, ether and amide 

linkages that will be responsible for the activity of the composites in an aqueous environment 

for adsorption of pollutants.  Surface area analysis of the composites suggests that they are 

mesoporous.  The point zero charge pH (pHPZC) results obtained for the three composites were 

within the range of 5.22 and 5.87.  The adsorption capacity of the composites for the removal 

of heavy metal ions was tested.  The affinity of the composites for these pollutants in an aqueous 

environment is expected to be strong enough to eradicate them from the water body. 
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Solar powered liquid desiccant systems have progressively developed into an innovative, 

possible substitute to traditional vapour compression systems in air conditioning. The two 

essential components in a solar liquid desiccant system are; the regenerator which restores the 

dilute desiccant solution to near initial concentration and the solar collector which converts 

sun’s radiant energy to heat. The two procedures can be accomplished simultaneously and more 

effectively using direct solar-regenerator principle, where the desiccant liquid is the heat-

collecting fluid. Since heat and mass transfer phenomenon forms the core basis for analysis of 

such systems, an interfacial heat and mass transfer process has been theoretically analysed in 

this study, based on air and desiccant inlet parameters as well as packed column dimensions for 

a solar powered liquid desiccant regeneration in an adiabatic packed column regenerator.  

 

A hybrid Photovoltaic and Thermal (PV/T) collector generating both electrical and thermal 

energy simultaneously, has been used in a closed cycle system to provide regeneration heat via 

a dynamic solar radiation model as well as electrical power relative to location, time of the day 

and day of the month. Electrical power generated, is used to drive the air fan, water and solution 

pumps. A simplified analytical model is developed to evaluate the complex occurrence of 

coupled heat and mass transfer process as well as interfacial interaction between air and liquid 

desiccant in a structured packed vertical column using Lithium Bromide (LiBr) solution as 

desiccant and Mellapak structured packing. The resulting differential equations are solved 

simultaneously using step by step iterative procedure. The system’s performance is projected 

with regeneration effectiveness, subject to varying air and desiccant temperatures, humidity 

ratio, mass flow rate, column height and cross sectional area. The regeneration rate and 

effectiveness increases with increase in mass flow rate but reduces with increase in humidity 

ratio. The effectiveness varies between 22% - 65%, however, the pressure drop on the air side 

varies from 55% -75% and increases with the increase in mass flux.  
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Detecting moving object is an important task in computer vision. Background subtraction is a 

common technique that is used for detecting moving objects. The key idea in background 

subtraction is to subtract the current frame from the time averaged background, which is merely 

the estimated frame without moving objects. Several techniques for implementing background 

subtraction exist. Different techniques are either as a result of using different types of 

background models or different methods used in updating this model. 

 

Gaussian Mixture Models (GMM) are widely used in different fields, such as computer vision, 

pattern recognition and image processing. Although, Gaussian Mixture Models are amongst the 

most common models used for building a background [1], but selecting appropriate parameters 

to initialize GMM is a major challenge. Different methods for estimating parameters of a GMM 

are presented in [2] and the well-established one is the maximum likelihood (ML) estimation. 

The aim of ML estimation method is to obtain the parameters that maximize the likelihood of 

the GMM by using a training data set. These parameters are calculated using iterative 

expectation-maximization (EM) algorithm [3]. Mean vectors, covariance matrices, and mixture 

weights parameterize GMM. Therefore, the correct choice for number of Gaussian distributions 

and the initialization of GMM parameters using Expectation-Maximization (EM) algorithm is 

an important task for training the Gaussian mixture models. 

 

In this research a simple low-cost method for initializing Gaussian mixture models is proposed 

and its performance is compared with standard and common methods such as Vector 

Quantization. It is shown that in the terms of accuracy and efficiency, there is not much 

difference between the proposed simple low-cost method and the costly iterative methods like 

Splitting Linde-Buzo-Gray (LBG). 
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The characteristic soil and vegetation of South Africa which are key assets for different 

practices are being degraded [3] Soil moisture, surface temperature and vegetation are variables 

that play important roles in our environment which in turn increases the demand for accurate 

estimation of certain geophysical parameters like weather, flooding and land classifications. 

For estimating LST accurately, improved remotely sensed data of key environmental values are 

utilized in this research as they give a solid instrument for producing precise spatial data at 

minimal cost. This study addresses the key science inquiry of estimating LST by consolidating 

filed test, spatial data with satellite Thermal Infrared (TIR). Major objectives of this study was 

to re-align LST spatial data by utilizing surface emissivity derived from satellite; re-adjust the 

transformation from at-satellite radiance temperature to LST utilizing surface variables; and 

simulate air temperature profiles of Durban city utilizing satellite TIR data. Deriving accurate 

LST from satellite TIR data as done with this research demands three calibrations; radiometric, 

atmospheric and representative values for surface emissivity and water vapour.  

 

When spatial and temporal data is acquired quantitatively, it provides the structure to 

connecting specific data for analysis successfully due to their resolutions [1]. To this end, 

Landsat-8 data was applied in determining brightness temperatures and emissivity. Daily 

temperature values at different ground stations of the study region was obtained from the South 

African Weather Service (SAWS) and then utilized to interpolate surface temperature. The 

brightness temperatures obtained demonstrated that the Split-Window Algorithm as proposed 

in [2] is the optimum method for Landsat-8 with a low Root Mean Square Error (RMSE) value. 

 

The results demonstrate that the impacts of diurnal variation of temperature must be considered 

for air temperature profile prediction in Durban. This study exhibits that the interpolation of 

field tests, spatial data and satellite remote sensing is appropriate for LST estimations from the 

TIR bands of Landsat-8. The results from the radiometric and atmospheric calibrations down 

to the validated LST also shows the effectiveness and applicability of remotely sensed data for 

land classification, energy budget estimations and meteorology. 
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Solar energy is a good and clean source of energy, which can help the world in experiencing 

the dirty and short of non-renewable resources, such as coal, etc. solar energy in this project is 

used as a source of power for the induction stove. Induction heating is the process of heating 

electrically ferromagnetic (conductive) materials by a process called electromagnetic induction. 

One of the many applications of induction heating is cooking. The induction cooktop, while not 

yet a part of most households, is becoming increasingly accepted as a useful and energy efficient 

method of preparing food. Benefits of induction cookers include efficiency, safety (the 

induction cook-top is not heated itself) and speed. Drawbacks include the fact that non-ferrous 

cookware such as copper, aluminum and glass cannot be used on an induction cook-top. This 

project aims to design and build a solar powered induction cooktop supplemented by the mains 

power using the Half-Bridge inverter Topology and control the power output by varying the 

operating frequency.  

 

The research is based in the principle and implementation of portable induction cooker using 

renewable source of energy as the Primary source of supply, supplemented by the grid power 

using auto switching method. Induction cooking is derived from the principle of magnetic 

induction by inducing eddy currents in the coil that get excited in the ferromagnetic material to 

cause heating [1]. Solar power is a proven matured technology that is gradually approaching 

the grid similarity [2]. Solar powered induction cooker presents the standalone product that is 

completely portable, where by the batteries can be charged using solar as a priority and the grid 

in the absence of sun for a longer period. It also presents a secure and a very high reliability 

source of energy that is not exposed to price changes as fuel [3].  The cooker is environmentally 

friendly as it is using clean free energy from sun. One of the drawbacks comes with choosing 

of pots material and the price of the installation of the whole system, but it is proven to be the 

best cheap solution in the future [4]. The cooker is also powered by the mains power to make 

it flexible in terms of power sources in the case of one being not available.  The battery storage 

can be charged automatically by both solar and mains power. It can also be powered completely 

by batteries for a certain period in the case of outage from the grid and absence of the sunlight. 

This method of cooking introduces the high efficiency cooking style while almost all the energy 

generated is transferred to the cooking vessel than is done in the traditional methods [5]. The 

cooker is faster and gives more than 80 % of efficiency during cooking [6]. 
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Kidney diseases pose a serious threat to the lives of human beings. In recent years, medical 

practitioners have seen a growing prevalence of chronic kidney diseases worldwide [1].The 

report of the United States Renal Data System released in 2009 estimated that nearly half a 

million patients in the United States were treated for end-stage renal disease (ESRD) in the year 

2004, and by 2010 this figure was expected to increase by approximately 40%. The elderly are 

a growing segment of the population and at increased risk for renal disease. Additionally, males 

and African-Americans with pre-existing hypertension or diabetes and chronic kidney disease 

(CKD) are also at much higher risk for ESRD. These observations have also been confirmed 

throughout the developed world: Europe, Asia, and Australia as well as in developing regions 

such as China, India and Africa [1]. 

 

Kidney diseases, for instance, kidney cysts can be detected using computer-aided techniques. 

Kidney cysts are round pouches of fluid that form in the kidneys [2].They can be simple in 

which case, they do not cause symptoms or harm the kidneys or they can cause serious disorders 

that may impair kidney function [2]. As a result, there is a need to device computer systems 

that can assist medical doctors and/or physicians in the detection of kidney diseases.  

 

Kidney diseases are usually detected and monitored using very expensive apparatus, magnetic 

resonance (MR) machines, and ultrasound machines. The rapid advances in computer vision 

and imaging technologies depict a future whereby computers would independently diagnose 

patients and recommend appropriate treatment or therapy. However, such high level technology 
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can only be attained by developing medical expert systems that incorporate robust computer 

vision algorithms. It is a fact that a careful analysis of object outlines enhances the object 

recognition process.  Image segmentation is one of the main steps in decision support based on 

image. Image segmentation is the partitioning of an image into meaningful regions or pixel 

groups and is a necessary prerequisite for many higher level computer vision tasks, such as 

object recognition, scene interpretation, and content-based image retrieval [3]. Currently, most 

image segmentation algorithms hardly achieve perfect segmentation hence the need for novel 

algorithms to achieve this. Therefore, we focus on developing generic and novel image 

segmentation algorithms based on graph cuts and textural characterization in order to detect 

kidney diseases from ultrasound images.  
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In the design of terrestrial line-of-sight systems, a fade margin that takes into account multipath 

fading has to be incorporated into the link budget. In this work, we determine the Geo-climatic 

factor (K) for those regions close to Rwanda in order to improve future planning of the radio 

links in the region.  We use measurements of temperature, relative humidity and atmospheric 

pressure made in Kigoma (4O 55’11.93”S, 2 9O 37’49.83”E), Mwanza (2O 21’58.25”S, 

32O53’46.16”E), Bukoba (1O19’13.33”S, 31O48’31.17”E) and Musoma (1O30’00.00”S, 

33O48’00.00”E) in Tanzania, for a period of ten years to estimate the regional values of K.  
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Wind energy has proven to be a competitive and an environmental friendly renewable energy 

resource for generating electricity. Wind farms are usually located far from the load centers; 

hence the generated power has to be transmitted over long distances to load centers. High 

voltage direct current (HVDC) transmission system is the preferred means for bulk power 

delivery over long distances compared to high voltage alternating current (HVAC) transmission 

system since HVDC increases transmission capacity, improves system stability, and possesses 

lower transmission losses. Furthermore, it is often easier to obtain right-of-way for DC cables 

due to the reduced environmental impacts [1-3]. In this research investigation, a 690V, 2MW 

wind turbine is modelled to be integrated into a local 33kV AC grid via a three-level neutral 

point clamped voltage source converter (VSC)-based HVDC transmission system. A pitch-

angle controller is required to limit the amount of power extracted from the wind resource by 

the wind turbine during high wind speeds. The generator-side converter controller is required 

to keep the DC-link voltage and stator voltage constant at their rated values. The grid-side 

converter controller is required to control the rotor speed for maximum power point tracking 

and to control the reactive power to ensure unity power factor. The stability analysis and 

controller modeling is carried out in MATLAB using bode plots and step response curves. The 

proposed subsystems and the control schemes are implemented in PSIM software package to 

evaluate the overall system’s performance.  
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Figure 2: Proposed Subsystems and Control Schemes 

   

Keywords: Wind Energy, Voltage Source Converters, Vector Control, Neutral-point-clamped 
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The Western Aqueduct project was conceived by eThekwini Water Services (EWS) to augment 

current infrastructure and to sustain adequate potable water supply capacity to the rapidly 

increasing Durban population. The study was initiated at the behest of the Water and Sanitation 

division of the eThekwini Municipality, and is centered on the Ashley Drive (20 Ml) and 

Wyebank Road (10 Ml) break pressure tanks (BPTs) that function as pressure-reduction devices 

for the new Western Aqueduct. Despite the advanced progress with the installation of the 

Ashley Drive BPT, a working, realistic, hydrodynamic model is still required to undertake 

simulation studies and evaluate the adequacy of the design. The Western Aqueduct is designed 

to accommodate anticipated 2036 water supply/demand conditions (peak flow – 400Ml/day). 

These considerations include the proposed sequencing of the control valves, the speed of valve 

movements and failure and maintenance modes.  

  

The hydrodynamic simulation model incorporates the trunk main in its entirety, while also 

accounting for the reservoirs that are supplied by the Western Aqueduct infrastructure, and 
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incorporating vital aspects pertaining to these reservoirs, such as the time-based demand 

profiles (consumer) and level control. Information utilized in the building of the model was 

sourced primarily from the design information and current-operational results. MATLAB® was 

selected as the preferred program for the implementation of the model. Inbuilt functions and 

simple mechanisms were used in conjunction with structured programming principles in order 

to manage the complexity of the model code. Several solution methods were tested in order to 

attain the optimum trade-off between model accuracy, model complexity and the resources 

necessary to obtain meaningful results.  

 

The results of the study are presented as time-sequence plots depicting the results of various 

random and stress-tests for conditions that range between 2015 and forecasted 2036 conditions. 

Support for the design concepts, additional recommendations and a heightened ability to 

anticipate system performance under varying conditions have been derived from the study and 

are reported in the paper. Concerns regarding the current control philosophy are also expressed. 
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Like most low-income areas, Siyanda Township has a high level of non-payment for water 

services leading to tens of millions of Rand being owed to the EWS. EWS had introduced flow 

limiters and the Debt Relief Programme to address the problem of non-payment. The flow 

limiter could be seen as a technical solution to help customers manage their consumption, hence 

arrears. Customers could use the flow limiter to limit themselves to the free basic water amount 

(or any amount they wish), while the Debt Relief programme was designed to help customers 

settle their arrears and develop a good behaviour towards water. 

 

This project looks at how effective these interventions were in mitigating the problem of non-

payment for water services by looking at customers’ arrears. According to literature, customer 

dissatisfaction may be a reason for non-payment for water services. Issues such service 

unreliability, unaffordability, billing errors and poor customer service may lead to customer 

dissatisfaction. Therefore this project looks into customer satisfaction among residents in 

Siyanda Township. 

 

The township’s billing data records the customers’ arrears and water consumption every month. 

According to literature this data could be used to develop debt management and recovery 

strategies. Customers could be segmented according to how they respond to bill statements, to 

tailor ways of responding to defaults from customers in different groups. 

 

This project will attempt to segment customers according to consumption and arrears, for 

example consumers who consume above the free basic water limit and those who consume 

within the limit. The Free Basic Water policy assumes that poor people will consume below the 
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free basic amount limit, and through the increasing block tariff (IBT), the wealthy middle and 

high class households in eThekwini will subsidize the free basic amount. The project will look 

into the adequacy of the Free Basic water amount and also look at the effect of arrears on water 

consumption. 

 

This problem of non-payment for water services is a multivariate complex problem; there are a 

lot of factors that could be considered. A lot of reasons could be investigated, and it could be 

too much for a single project to go through all of them. However, particular aspects of the 

problem could be studied in a single project. This is an urgent problem for a country that still 

faces water services backlogs while it is going through a drought with limited water resource 

reserves. There are different political ideologies which oppose and praise how the local 

municipalities been tackling the problem while extending water services to previously 

disadvantaged rural areas and unattended informal settlements. An example would be the clash 

of New Public Management and Neoliberalism. 
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Micro-grids are the building blocks of Smart-grids. They are essentially an active low voltage 

(LV) distribution system consisting of distributed energy resources (DERs), storage devices 

and flexible loads, the basic objectives being improved reliability, promotion of high 

penetration of renewable energy sources, dynamic islanding and improved generation 

efficiency. The DERs used in micro-grids are mainly renewable for environmental purposes 

and are selected in such a way as to maximize the use of the locally available renewable source 

in the distribution network.  

 

One of the DERs that can be used in a micro-grid is small scale rooftop PV systems. PV 

generation is predicted to become the biggest contributor to electricity generation among all 

renewable candidates by 2040 [1]. Although small-scale rooftop PV systems have been 

successfully integrated in the LV distribution network, this has only been done to a level of at 

most 20% penetration [2], beyond which micro-grids are more adversely affected by 

fluctuations in solar radiation intensity resulting in voltage rise, system and voltage instability, 

frequent operation of voltage regulation devices, harmonics, poor power factor, reverse power 

flow, feeder losses and protection issues in the distribution network [1-3]. 

 

The current penetration levels of PV systems prevent the optimal utilization of the available 

solar radiation in distribution networks. This research proposes the development of a residential 

micro-grid model in which PV penetration levels are increased by moving the Point of Common 

Coupling (PCC) from the 380V household level to the 11kV substation level. This is to be 

achieved by building DC networks of small scale rooftop PV arrays and the substitution of 

distributed energy storage by a closed loop pumped storage system to be designed for this 
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model. The research will be carried out by simulating the proposed model in MATLAB and 

feeding the output to Powerfactory for system analysis.  
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Conventional AC grids have maintained a good reputation in being able to reliably transmit 

electrical energy to consumers, unfortunately no technology exists without constraints. For AC 

grids this is mainly due to the increased proportion of renewable generation. The main challenge 

with the integration of renewable generation into the grid is distance, as most renewable 

resources like wind farms are found in remotely located areas. Ensuring effective integration of 

these sources into the grid, has thus attracted the development of HVDC technology which 

caters for long distance transmission. The most recent development in HVDC transmission as 

a result of advances in power electronics is VSC-HVDC systems. These are equipped with 

improved flexibility and controllability and allow for the realization of MTDC systems, which 

are predicted to have a promising future. The development of HVDC systems is hindered 

mainly by protection requirements and co-ordination with control. 

 

Conventional VSCs are vulnerable to DC faults as they are unable to interrupt DC fault currents. 

This research project aims to investigate current HVDC protection schemes to ensure that the 

network undertakes its transmission role efficiently and reliably. This is achieved through the 

analysis of the CIGRE DC grid test system, a multi-terminal meshed HVDC grid [1]. For this 

study, the DCS3 (± 400kV bipolar 5-terminal DC system) is put to test. The aim of the 

protection scheme is to guarantee that no component of the grid (except for the faulty one) will 

be affected by the overcurrent generated by the fault. The greatest challenge however is the 

need for very short tripping time without losing core principles like selectivity, security and 

sensitivity. In MTDC networks an extra level of complexity is introduced to the DC fault 

detection and location. Therefore it is very important to have protection algorithms that are 

capable of providing adequate fault discrimination and de-energizing the faulty HVDC zone 

rapidly. The most recent methodologies presented for the DC fault detection and location 

include travelling waves and wavelet analysis as well as current differential protections [2]. The 

system reliability also dictates the need for fast fault clearing with minimum disturbance to the 
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functional parts with the aid of DC circuit breakers. Different approaches of limiting fault 

stresses are also considered. This is to be verified using EMT simulation tools and MATLAB.  
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Purpose 

The purpose of this paper is to research the impact of vibration dampers, both Multi Response 

Stockbridge Damper (MRSD) and Spiral Vibration Damper (SVD) in reducing the vibration 

response of the Optical Ground Wire (OPGW) for the wind speed range from 1m/s – 7m/s. 

Both types of the dampers have their own advantages for different design requirement with 

respect to the vibration response of the cable.  To the authors opinion the basic requirement of 

damper types is to moderate the vibration level so that the fatigue life of the cables will be 

extended. Mostly the manufacturers of the cable, the dampers and the power companies don’t 

have the same understanding in regard to the dampers. Different manufacturers of the damper 

type for the same purpose have differences in the application and design requirements. The type 

of damper, weight and orientation of the counter weight have their own impact in effectively 

reducing the stress state of power cables [1], [2], [3].  

 

Method  

The laboratory test result was used to research the vibration response of an Optical Ground 

Wire (OPGW) at four different tension values (i.e. 6.81KN, 7.76KN, 9.33KN, 11.27KN) in 

relation to vibration dampers existed for protecting the vibration level. The type of damper, the 

effect of the MRSD counter weight orientation, and MRSD with low-mass and bolted clamp 

type were considered in refining the stress state of the OPGW. A test setup as per the standard, 

IEEE Std 664-1993, is used at Vibration Research Testing Center (VRTC) to gather data 

relevant to the analysis.  

Fig. 1 Test set up and instrumentations on span length 41.2m  
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Result 

The weight of the MRSD and the counter weigh orientation have high impact in reducing the 

response of the cable.  The result in this paper enables transmission lines designers to use the 

orientation and appropriate damper type to apply on OPGW.  
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The Paper Manufacturers Association of South Africa (PAMSA) has embarked on an 

investigation to determine which timber-use results in the efficient use of timber based on the 

amount of lignocellulosic carbon in the final product relative to the input. Timber can be used 

for furniture making, construction purposes, processed to make either pulp for subsequent 

papermaking or dissolving pulp used in the textile industry; this broad research investigation 

has been divided into four MSc projects accordingly. This research investigation seeks to 

discern the effectiveness with which plant-based or lignocellulosic fiber is consumed within the 

South African paper industry. This is achieved by conducting a material flow analysis (MFA) 

study to track the flow of lignocellulosic carbon across the papermaking processes involved in 

the paper, paperboard and tissue (PPBT) mills within the spatial and temporal boundaries 

defined as the geographical boundaries of South Africa and 2011 respectively. No previous has 

been done to provide a basis for comparison through which the effective usage of timber in 

terms of fiber utilisation could be determined for the whole South African paper industry. 

 

The main objectives of the investigation are to (i) quantify the lignocellulosic carbon in paper, 

paperboard products and effluent streams and (ii) determine which paper products result in most 

lignocellulosic carbon lost in the effluent by comparing the lignocellulosic carbon in the 

products and effluents streams relative to input lignocellulosic carbon. The material flows in 

the paper and paperboard mills will be modelled using mass balance principles. The required 

statistical data to perform the mass balance is collected mainly through questionnaire surveys 

and interviews with relevant paper, paperboard and tissue mills’ personnel. Microsoft Excel is 

used as the software of choice to model the mass balances. Another software, STAN, is explored 

particularly to exploit its advantages of providing graphical data management and modelling 

calculations and graphical representation. The latest results and discussion on the material flows 
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analysis will be presented. This include the sensitivity and scenario analysis with regards to 

lignocellulosic carbon quantity and composition in the final paper product relative to waste 

product. 

 

Keywords: MFA, Lignocellulosic carbon, South Africa, Paper, paperboard and tissue (PPBT)  
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This paper presents the bit error rate (BER) performance of cross M-QAM optical wireless 

communication (OWC) links based on the log-normal atmospheric turbulence model. The 

simulation results obtained indicate that there is improved SNR gain for OWC systems 

employing the use of cross M-QAMs as compared to their rectangular M-QAM counterparts of 

the same bandwidth in a weak atmospheric turbulence channel.     
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The conventional High Voltage Alternating Current (HVAC) transmission has drawbacks such 

as transmission capacity and distance constraints which can be resolved with High Voltage 

Direct Current (HVDC). The importance of the modernization of electrical transmission 

networks involving the installation of HVDC systems to connect the expanding geographical 

distance between energy generation and consumption have been clearly shown in recent studies 

[1]. The operating voltage of HVDC-systems have drastically increased over the last years up 

to ±800KV [2] and will increase further. Due to the high level of the voltage, the field 

distribution has slowly been changed from capacitive to resistive distribution as a result of the 

accumulation of charges in the gas (air)-solid interface along DC insulators [3]. This presents a 

different problem than AC insulators and has to be taken into account in the design DC 

insulators.  
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Furthermore, DC arc without zero crossing is steadier than AC arc and develops for a longer 

time. The arc floating led by steady DC arc bridges the sheds of an insulator, which reduces the 

flashover voltages of DC insulator strings and causes effective leakage distances of insulators 

less than geometrical leakage distances [4]. 

 

The main aim of this research is to generate an in-depth knowledge and understanding of the 

physical processes involved in insulator breakdown under negative HVDC polarity. Hence the 

need to investigate the effect of space charges and surface potential on the flashover voltage, 

the length of the discharge path and arc propagation velocity that arise during flashovers will 

also be measured and investigated in this research. The results obtained in this research 

investigation will provide more information needed to design or improve the DC insulators that 

will operate more reliably. 
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This paper presents a modular multilevel converter system (MMC) which is one of the emerging 

multilevel converter topologies used in the electrical power system for the efficient conversion 

of electrical power. An overview of the structure and component parts of the modular multilevel 

converter is carried out. This is aimed at showcasing the modular topology, characteristics and 

operating principles of the modular multilevel converter. It is established that the MMC has the 

best output voltage quality with a reduced total harmonic distortion in comparison to other MLI 

topologies. This is due to its inherent ability for harmonic cancellation among multiple sub 

modules (SM), and therefore the need for a filter is eliminated. A model of the modular 

multilevel converter is developed in MATLAB/Simulink and simulation is carried out to verify 

reported findings. Simulation results show a significantly reduced harmonic content in the 

output voltage waveform of the modular multilevel converter in comparison to other multilevel 

inverter topologies. 
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An extensive review was conducted on the different methods for juice concentration and 

particularly, replacing the evaporator train in sugar cane production. Fruit juice is concentrated 

to decrease the cost of storage, transport and maintenance and in this regard, different methods 

have been developed which include evaporation, freezing and membrane concentration. Gas 

hydrate separation is a new emerging technology to concentrate the juice by trapping the 

moisture of juice in water cages. The advantages, drawbacks and feasibility assessment of the 

different separation methods for juice concentration were investigated and will be presented. 

 

Sugar is a soluble short chained carbohydrate which is composed of small crystalline seeds and 

can be found in white or brown forms. It is abundant in materials such as fruits, grains and 

vegetables. The amount of sugar in sugarcane is approximately 10-15 % by weight soluble 

sugars and sometimes can be up to 17 percent. In the processing of sugar cane to produce sugar 

crystals, the clarified juice is concentrated in a multi-effect evaporator train to 60 percent 

sucrose by weight. This is a very energy intensive process, hence alternate treatment methods 

which include evaporation, membrane concentration, freezing and hydrate were studied. In this 

study, the aforementioned methods have been investigated and the most suitable treatment 

methods in terms of different criteria are introduced. 
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Biorefining has been defined as the sustainable conversion of biomass into a variety of valuable 

products and energy. As one of lignocellulosic biomasses, sawdust is the by-product from the 

mechanical milling or processing of timber (wood) into various useable sizes. The differences 

between softwoods and hardwoods can be explained in terms of anatomical features of the 

different wood species. Softwoods obtained from coniferous trees and hardwoods obtained 

from deciduous trees differ in cell type and cell function. Thus, hydrophilic extractives are 

found mainly in hardwood and lipophilic extractives in softwoods. Xylo-oligosaccharides, an 

example of hydrophilic extractives, are xylose-based oligomers that may have variable 

proportions of substitute groups like acetyl, uronic, and phenolic acids, depending on the 

lignocellulosic from which they are extracted from and the process of production. Lipophilic 

extractives are those compounds which are soluble in organic solvents, even though the water-



185 

 

soluble carbohydrates and inorganic compounds also belong to the extractable substances. In 

this project, the objective is to beneficiate sawdust via extraction of hydrophilic compounds. 

The extracted compounds will be characterised and then converted into high value compounds.  

The ultimate objective is to beneficiate saw mill dust to solve a thorny disposal problem for 

these wastes. 
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Experimental hydrate dissociation data, for ternary systems involving CO2 with electrolytes, in 

the absence, and in the presence of cyclopentane (promoter), are measured. The ternary systems 

consist of CO2 + {sodium chloride (NaCl), or calcium chloride (CaCl2), or magnesium chloride 

(MgCl2)} + water + cyclopentane, at various concentrations of salt.  The ternary systems are 

measured at salt concentrations of (10, 15, and 20) wt%, in the temperature range of (261.1 to 

287.2) K, and pressure range of (0.815 to 3.239) MPa. Hydrate dissociation data are measured 

using an isochoric pressure-search method. The objective is to investigate the effects of CO2 

with cyclopentane, on wastewater treatment and desalination processes, in an industrial 

reservoir. The results show that the cyclopentane caused the hydrate formation to shift its 

equilibrium phase boundary to lower pressures, and gave rise to a significant increase in 

temperature. The hydrate dissociation data are successfully modelled using the extended 

Hydrate Electrolyte – Cubic Plus Association (HE–CPA) model.  
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A hybrid micro grid consists of a mix of distributed generating sources (DG), energy storage 

systems (ESS) and Loads operating in grid connected or in islanded mode [1-4].  

Photovoltaic(PV), Wind Turbines(WT), Fuel Cells (FC), Battery Energy Storage 

Systems(BESS) [5] have to be combined in an optimal way to achieve the best of grid 

compliance, performance and economic efficiencies.  An optimal solution in one network will 

not be optimal in another due topology factors and other cost drivers.  In this presentation is 
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outlined an investigation of multiobjective optimization of hybrid renewal energy systems for 

sizing and placement using Artificial Bee Colony Optimization (ABC) [6-7] heuristic 

technique.  Optimization is done with respect to minimum power loss, generation costs and 

voltage deviation as well minimization of stepping or switching.  The framework of the 

optimization problem and initial results are presented.  

 
[1] Fathima, A. H.  Palanisamy, K.   “Optimization in microgrids with hybrid energy systems–A 

review” Renewable and Sustainable Energy Reviews,  2015, DOI No. 
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[4] Natesan, C., et al., Survey on Microgrid: Power Quality Improvement Techniques. ISRN 

Renewable Energy, 2014. 2014: p. 1-7. 
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in Large scale power systems sing ABC technique in presence of UPFC,”  IEEE Renewable and 
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As a result of global warming and the adverse effects thereof, abundant research on the capture 

and storage of CO2 has been conducted, and is still ongoing. One of the most predominant 

sources of CO2 emissions has been identified as energy generation by the combustion of 

carbonaceous fuels. Capture of the CO2 after fuel combustion, known as post-combustion 

capture, is a convenient short-term solution to the problem, because it can be retrofitted to 

existing plants or incorporated into new ones.  

 

One of the current most practical and popular methods of removing CO2 from gas streams in 

post-combustion capture is amine-scrubbing, because of its high technical and economic 

efficiency and maturity compared to other capture methods. Currently, the solvent of choice for 

this application is the alkanolamine, monoethanolamine (MEA). MEA has been used 

extensively for CO2 removal from natural gas, but its application to flue gas has highlighted 

various disadvantages, which led to the search for superior solvents. Because evaluation of 

solvent performance on laboratory or pilot plant scales are difficult and expensive to conduct, 
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simulation and modelling tools are a good way to assess the viability of solvents on a large 

scale, eliminate unsuitable candidates, and determine the best options for further investigation. 

Recently, a multi-criterion performance model for the evaluation of aqueous alkanolamine 

solvents and their blends, which takes into account factors such as energy requirements, carbon 

taxes and other major factors was developed in the Thermodynamics Research Unit. This work 

investigated pure and blends of common amines, namely, MEA, DEA (diethanolamine), 

MDEA (methyldiethanolamine) and AMP (2-amino-2-methyl-1-propanol). 

 

In this study, the performance indicator model is used in conjunction with ASPEN PLUS 

simulations of post combustion CO2 capture from a power plant, to evaluate the performance 

of an additional amine, piperazine (PZ), which has been proven superior to MEA for CO2 

capture, and also other promising solvents as identified in the literature.  The results from this 

work will be presented and discussed with comparison to other studies and conventional 

solvents used in industry. 
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By definition, the electric power system serves to generate, transmit and distribute electrical 

energy to consumers in an efficient, economic and reliable manner. It is made up of generating 

stations, transmission lines and distribution networks. This research aims to establish the 

reliability levels of the Medium Voltage/Low Voltage networks in eThekwini Electricity 

covering the whole of Metropolitan region, and provide cost-effective technical solution(s) 

improving on the results. The reliability analysis of the MV/LV power distribution system is of 

significant importance because it forms a vital link to the customer. Thus, any occurrence of 

faults directly affect consumers and has a negative impact on revenue as discussed below.   

 

EThekwini Electricity is the licensed supplier of power within the eThekwini Metropolitan 

region. Electricity is purchased from Eskom at 275 kV and transformed to 132 kV at five intake 

substations. The power is reticulated via 132 kV overhead lines and cables to supply 132/11 kV 

and 132/33 kV substations. The EThekwini Metropolitan Region is approximately 2000 square 

kilometres with 723 593 customers (as of year 2015), the Electricity Unit with 2 286 employees, 

with a total revenue of R 10.4billion, and R613 million is spent on repair and maintenance of 

the electrical infrastructure. The MV/LV maintenance department has witnessed a significant 

increase in maintenance expenditure over the past 6 years which is excess of R400million per 

annum. This expenditure was mainly due to a considerate focus on fault rectification attributed 

to aging network, adverse weather, animal activities, increased failures due to significant 

backlogs in planned and preventative maintenance work, infrastructure theft, vandalism and 

third party damage.  
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EThekwini Municipality should have its own reliability improvement strategy depending upon 

its needs and the requirements of the regulating body (e.g NERSA). The strategy which will 

ensure the reduction of the number of faults, reduction of time of interruption and also the 

reduction of number of customers affected. Also with the strategy, Outage mitigation 

techniques are to be used, Such mitigation techniques to maximize reliability include: electric 

and non-electric measures. Electric measures involve direct impact on distribution system, such 

as: addition of intelligent protective devices (reclosers, fuses, switching devices) and system 

reconfiguration. Non-electric measures include vegetation management and bird guards. 

 

Finally, decreasing fault rates, restoration time and number of affected customers will result in 

lower interruption indices and increase distribution system reliability.  
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This research sought to investigate and propose new effective method for improving voltage 

profile and reducing voltage unbalance problems in the low voltage smart electrical distribution 

power networks at normal mode operation. A general review of six conventional methods used 

by the Industries and Utilities Companies for the voltage unbalance reduction and voltage 

profile improvement on low voltage electrical distribution networks were studied. It was 

observed that these methods cannot provide effective solution for the electrical distribution 

system because of the disadvantages which include; high losses on the network, high voltage 

drop on the network and high cost involved. Hence an effective, efficient and robust method 

for solving electrical distribution systems with power quality problems is required. In order to 

investigate the voltage unbalance and voltage profile analysis for 11/0.4 kV, 500 kVA, low 

voltage distribution network urban and rural network. A low voltage distribution network was 

model in Matlab/Simulink with technical parameters to investigate and to predict the network 

voltage unbalance for the different network lengths for three phase balance and three phase 

unbalance loads. Analysis of the results shows that the voltage unbalance for 0.5 km distribution 

network length for both balance and unbalance three phase load are admissible for customers 

from the beginning to the end of the network as designed with engineering standard and 

judgements. However, it was established that the voltage unbalance for distribution network 

lengths of 0.8 km to 5 km for balance and unbalance three phase loads from the beginning to 

the end of the feeder are less than standard permissible limit of ±5%, hence voltage is 

inadmissible for customers use. If upgraded, the quality electricity supply to the areas will 

improve and thereby reduce load shedding during winter and malfunctioning of customers 

single and three phase sensitive loads. Finally in order to achieve the standard permissible range 

voltage profile and voltage deviation a custom power devices dynamic voltage restorer and 

distribution static compensator were applied to the distribution network at different length at 

three phase balance and unbalance loads a MATLAB/Simulink software will be used for the 

verification of analysis and the proposals.  
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The application of fermentation technologies to chemical production have gained attention as 

an alternative to traditional processes due to the scarcity of fossil resources, high crude oil 

prices, environmental concerns and benefits of using renewable feedstocks. Bearing a 

carboxylic acid and carbonyl group, levulinic acid is highly functionalized, and hence presents 

itself as a promising commodity chemical for various chemical industries. Depending on the 

intended market, either a chemical or biochemical production route is viable. Currently, bio-

based levulinic acid has a higher production price compared to the petrochemical derived.  

 

Above 60% of the processing costs of fermentation-based processes stem from the downstream 

processing due to the inherently low product concentrations achieved in aqueous solutions. 

Much research effort is presently ongoing to determine successful technology with scale-up 

potential to industrial production at present, in particular those of separation strategies. 

Different separation processes (precipitation, ion exchange resins, chromatography, liquid-

liquid extraction) have been proposed, but limitations of waste generation, large energy input 

and materials requirement leading to high cost still remain a challenge.  

 

Direct conversion of levulinic acid to esters using hybrid reactors is the most promising 

alternatives with remarkable advantage of production cost reduction. It also provides esters as 

intermediate products for other chemical synthesis from levulinic acid. The focus of this 

literature study is a meta-analysis of kinetics and thermodynamics of esterification reactions in 

general, as a basis for a chemo-technological toolbox helping to predict operation performance 

of integrated reactive separation strategies for levulinic acid to work towards the scale-up to 

commercial production. 
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The rising energy costs, growing public concern about environmental impact of energy 

generating resources and energy constraints of utilities have increased the relevance and 

importance of energy efficiency and also the need for alternative renewable energy sources at 

the electricity customers point of use. In South Africa there is a strong interest from customers 

and suppliers about small-scale rooftop photovoltaic (PV) systems and their connection to the 

grid at the low-voltage distribution networks. 

 

Public safety, power quality and reverse direction energy flow, due to connection of rooftop PV 

systems to the grid, are issues of concern from electricity suppliers and distribution companies. 

There is no standard for control and management of rooftop PV systems and the associated 

inverters. To determine the impact of connection of rooftop PV systems on a local distribution 

network (Durban), we used a DIgSILENT PowerFactory network model. The results of model 

analysis will be used to formulate optimal control methodology in Matlab/Simulink tailored to 

the local distribution network. The anti-islanding and power control methods will be simulated 

and implemented on the PV inverter. 
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Following the 5th August 2014 Orkney earthquake, the assessment of seismic vulnerability of 

RDP homes in the city of Matlosana, North West Province in South Africa was done. A survey 

was done in the town of Khuma, Kanana and Jouberton. 34 homes were surveyed in Khuma, 

17 in Kanana and 8 in Jouberton. The highest earthquake intensity and damage was recorded 

in the town of Khuma. Three homes were totally damaged in Khuma and were rebuilt. The 

earthquake effect was felt by all 33 householders interviewed in Khuma. They all said that they 

were extremely scared. 16 houses in Kanana were damaged out of the 17 houses surveyed. 

Jouberton was the less affected town in terms of damage and intensity. The EMS intensity and 

damage grade ranges respectively were Khuma (VI-VIII, 1-5), Kanana (VI-VII, 2-3) and 

Jouberton (VI-VII, 1-3). 
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Fig 1: RDP homes in Kanana, South Africa 

The findings from this work highlight some important details on the construction of RDP 

homes. Reinforcement and support of openings (doors and windows) can be useful in avoiding 

large wall cracks with consideration to cost factors. There should also be systems in place for 

timely repairing of damaged homes after a seismic event. There was a repetition in the kind of 

damages noted. There were mostly corner cracks, damage above windows and above door 

openings, falling plaster and hairline cracks. 

 

It is recommended that a second survey be conducted to obtain more data points and to look at 

the effects of building age and building material on the intensity damage grade results. Other 

factors that should be investigated are foundation types used in the structures as well as the 

founding conditions. 
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South Africa has the 3rd largest titanium reserves in the world, however most of the titanium 

ore which is mined in South Africa is exported to other countries as titanium dioxide slag. The 

titanium slag is then converted to titanium metal in the form of titanium mill products which 

are then used to manufacture goods for the aerospace, marine, medical and associated 

industries. Many of these end products are imported back to South Africa. This means that other 

countries are benefiting economically from the South African titanium resource, as they have 

the downstream industries of producing titanium mill and end products.  [1]  

       

The Department of Science and Technology, initiated a titanium beneficiation strategy which 

aims at developing a downstream titanium industry in South Africa. South African universities 
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together with the Council for Scientific and Industrial Research (CSIR), undertook projects 

which have the aim of developing technologies to produce titanium mill products, such as tube, 

bar, sheet etc. The project to develop a rolling mill to produce titanium sheet from commercially 

pure titanium powder and alloyed titanium powder, was undertaken by the UKZN Energy and 

materials engineering research group.  

 

This investigation will aim to understand the effect of the various process parameters on the 

properties of the green rolled and sintered sheet. The process parameters which are to be 

investigated are roll speed, roll diameter, roll gap. Sintering parameters such as sintering time, 

temperature and pressure, and alternative sintering techniques such as spark plasma sintering 

(SPS), and hot rolling, are also to be investigated.  

 

The mechanical and metallurgical properties of the titanium sheet, will be evaluated by means 

of tensile testing, two-point bending tests, micro-hardness tests, and viewing the microstructure 

will be performed by using an optical or electron microscope. Once the process of rolling 

commercially pure titanium powder to sheet is understood, and the process is optimized, a 

mechanical design of a rolling mill system will be performed.                    
 

[1] D. W. D. Preez, "Beneficiation of South Africa’s Titanium Resource A Long Term 

Vision is the Key to Success," 2014. 

 

 

___________________________________________________________________________ 

 

SE-P-028 

 

FAULT MITIGATION AND PERFORMANCE IMPROVEMENT OF AN 88KV LINE 

USING LINE SURGE ARRESTORS AND COUNTERS 

 

Eddie Singh 

Singhh@eskom.co.za 

School of Engineering  

Supervised by Prof Innocent E.  Davidson 

 

The Normandie Boschkrans 88kV line has been performing poorly over a number of years. 

Performance statistics have shown that 97% of the trips occur during the summer months of 

October to March each year. During the past decade, a number of interventions have been 

implemented place to improve on the technical performance of the Normandie Boschkrans 

88kV line, especially under lightning conditions.  

 

These interventions have however shown minimal improvement in the performance level of the 

line. In 2007, eighteen 88kV line surge arrestors with 6 surge counters were installed on this 

line. The surge counters were used to date stamp the magnitude of the current that flowed 

through the surge arrestor. The placement of the surge arrestor and the surge counters was 

modified during the subsequent years. This research paper investigates the technical 

performance of the Normandie Boschkran 88kV line.  

 

It evaluates the selection and placement of the surge arrestors in conjunction with measured 

tower footing resistance. Results obtained from surge counters in conjunction with the 

associated lightning activity close to the line are analysed, discussed and presented. Practical 
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measures for reducing tower footing resistance are presented. A routine analysis has revealed 

that since the introduction of the surge arrestors and counters, there has been a subsequent 14% 

saving on the arcs between 2007 and 2010 and 7.6% savings from 2011 to date. These results 

are analyzed and discussed in this paper 

 

Keywords: Surge arrestor, surge counter, lightning, line protection 

 

[1] Radhika G, Suryakalavathi M and Soujanya G “Effective Placement of Surge Arrestor 

During Lightning”. International Journal of Computer Communication and Information 

System – Vol 2 No 1, July – Dec 2010, pages 167-172. 

[2] Hayashi T, Mizuno. Y, and Naito K, “Study on Transmission – Line Arresters for Tower 

With High Footing Resistance”. IEEE Transaction on Power Delivery , Vol 23, No 4, 

October 2008, pages 2456-2460.          

[3] Internet: “High Voltage Surge Arrestors” www.abb.com 
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Micro-grids are the building blocks of Smart-grids. They are essentially an active low voltage 

(LV) distribution system consisting of distributed energy resources (DERs), storage devices 

and flexible loads, the basic objectives being improved reliability, promotion of high 

penetration of renewable energy sources, dynamic islanding and improved generation 

efficiency. The DERs used in micro-grids are mainly renewable for environmental purposes 

and are selected in such a way as to maximize the use of the locally available renewable source 

in the distribution network.  

 

One of the DERs that can be used in a micro-grid is small scale rooftop PV systems. PV 

generation is predicted to become the biggest contributor to electricity generation among all 

renewable candidates by 2040 [1]. Although small-scale rooftop PV systems have been 

successfully integrated in the LV distribution network, this has only been done to a level of at 

most 20% penetration [2], beyond which micro-grids are more adversely affected by 

fluctuations in solar radiation intensity resulting in voltage rise, system and voltage instability, 

frequent operation of voltage regulation devices, harmonics, poor power factor, reverse power 

flow, feeder losses and protection issues in the distribution network [1-3]. 

 

The current penetration levels of PV systems prevent the optimal utilization of the available 

solar radiation in distribution networks. This research proposes the development of a residential 

micro-grid model in which PV penetration levels are increased by moving the Point of Common 

Coupling (PCC) from the 380V household level to the 11kV substation level. This is to be 

achieved by building DC networks of small scale rooftop PV arrays and the substitution of 
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distributed energy storage by a closed loop pumped storage system to be designed for this 

model. The research will be carried out by simulating the proposed model in MATLAB and 

feeding the output to Powerfactory for system analysis.  

 

[1] M. M. Haque and P. Wolfs, "A review of high PV penetrations in LV distribution 

networks: Present status, impacts and mitigation measures," Renewable and Sustainable Energy 

Reviews, vol. 62, pp. 1195-1208, 2016. 

[2] S. Eftekharnejad, V. Vittal, Heydt, B. Keel, and J. Loehr, "Impact of increased 

penetration of photovoltaic generation on power systems," IEEE Transactions on Power 

Systems, vol. 28, pp. 893-901, 2013. 

[3] A. Azmi, I. Dahlberg, M. Kolhe, and A. Imenes, "Impact of increasing penetration of 

photovoltaic (PV) systems on distribution feeders," ieee, pp. 70-74, 2015. 
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High temperature superconducting (HTS) materials have over the years become a viable option 

for transmitting power over long distances with the advantage of no energy losses. As long as 

current carried by the HTS cable is below what is known as its critical current no ohmic losses 

are incurred for direct currents. HTS materials typically used are tapes with critical current 

densities greater than 100 A/mm2 when cooled in liquid nitrogen and their current transport 

capacity is more than 150 times that of copper [1]. Superconductor Tapes are commercially 

limited to approximately 360 A at 77 K. Power System applications require a much higher 

operating current for effective utilization in the grid. This is best achieved by connecting 

multiple HTS tapes in parallel. 

 

One of the limiting factors in the use of HTS is the ability to ensure uniform current distribution 

in the superconducting tapes in a parallel configuration. Non-uniform current distribution 

results in the reduction of the cable rated capacity which leads to higher losses [1]. This topic 

of research is a very active area. Non-uniform current distribution is attributed to different 

parameters mainly variations in contact resistance of soldered contacts of the tape to the 

terminations of the cable, critical current of individual tapes, index value of superconducting 

tapes and radial and longitudinal temperature gradients [1]. In a parallel arrangement the 

magnetic flux distribution of each individual tape is affected by neighbouring tapes and a single 

tape is no longer in self-field once assembled into a cable. 

 

During the manufacturing process, there are variations in tape width and gap distance between 

tapes according to cable design specification. These variations are inevitable and the critical 

current of DC HTS cable then largely depends on gap distance and tape width [2]. The critical 

current of each tape can be improved by 10% if the gap distance is less than 1 millimetre [2]. 

Efforts are underway to understand the reasons for non-uniform current distribution by mapping 
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the circumferential magnetic field using hall sensors [3]. An experimental test rig was therefore 

set up to better understand the dynamics earlier stated associated with the connection of parallel 

HTS tapes. 
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Power line communication (PLC) channels are prone to multipath propagation due to 

impedance mismatch, and impulsive noise whose characteristics are still not well established 

in the literature. Moreover, measurements show that this impulsive noise appear in bursts, non-

Gaussian and cyclostationary and as such cannot be modeled as the convenient additive white 

Gaussian noise (AWGN). Transceivers optimized for AWGN may not necessarily perform well 

for the PLC noise. Therefore, investigating the characteristics of PLC noise is very important 

for accurate modeling of the same. 

 

This study presents multifractal analysis of bursty impulsive noise measured from power line 

networks from three different environments. We employ multifractal detrended fluctuation 

analysis, which is a well-developed multifractal analysis technique for non-stationary time 

series data and easy to implement to analyze measured noise data. Results show that power line 

noise exhibits both long-range dependence (LRD) and multifractal scaling behavior with 

different strengths depending on the environments where they were captured. The multiscaling 

behavior is due to long-range correlation inherent in the power line noise. The source of this 

local multiscaling behavior is determined by analysis a shuffled series of the original data 

captured from the power network. 

 

Multifractal analysis is able to show clearly both the strengths and frequency of occurrence of 

bursts occurring in PLC noise which can then be applied in accurate modeling of the noise.  The 

significance of these results is that new power line noise models should be developed that 

captures both LRD and multifractal scaling for more accurate performance evaluation of power 

line communication systems. The existing noise models though able to replicate temporal 

dependence of PLC noise, are not able to capture this local scaling behavior which results show 

is inherent in PLC noise. 
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Clearances between the conductor of overhead transmission lines and ground is directly related 

to the sag of the transmission line. One factor which governs the sag of the conductor is the 

temperature at which the conductor operates.  Since more transmission lines are now being 

operated at higher temperatures, which results in more sag, an accurate method of determining 

conductor sag becomes more important. Conductor sag is typically calculated using a catenary 

equation which takes into account the span length and conductor tension. Temperature sag 

changes are accounted for by using an iterative process which includes calculating the 

expansion of the material which makes up the conductor. In a bimetallic conductor such as 

aluminium conductor steel reinforced (ACSR), the sag of the conductor is initially governed by 

both the outer (aluminium) and inner (steel strands). At a certain point the tension applied on 

the conductor is maintained solely by the steel core as the aluminium strands expand and 

unloads the tension onto the core strands. From this point onward the conductor sag is governed 

by the steel core – this is known as the knee-point of the conductor sag curve.  Over the years, 

various laboratory and field tests have indicated that the sag of ACSR conductors above the 

knee-point is not consistent and therefore not clearly understood. In some of these tests, more 

sag was measured than what was predicted by the traditional sag models.  Different hypotheses 

have been put forward to explain the extra sag measured during these high temperature tests. 

 

The traditional models typically employed to determine conductor sags are: (i.) The Linear 

Elongation (LE) Model; (ii.) The Simplified Plastic Elongation (SPE) Model, and (iii.) The 

Experimental Plastic Elongation (EPE) Model. These models are inaccurate in predicting the 

conductor sag when the conductor surface temperature exceeds the knee point temperature.  

Other models (mostly variations of the EPE Model) which have been proposed to describe 

ACSR conductor sag at high temperatures take into account factors such as the conductor 

manufacturing process (mill effects proposed by Rawlins) and the effect of aluminium strand 

compression (proposed by Barrett). This research investigation evaluates traditional models 

used for determining the mechanical behaviour of ACSR conductors, the errors associated with 

each of these models and the factors which can influence conductor sag. It further analyses 

some proposed models (such as Seppa, Rawlins and Barrett), which describe the conductor sag 

at higher temperatures. It also evaluates various high temperature field and laboratory test 

results which have been published detailing the sag measured at temperatures above the knee-

point temperature and propose tests and analysis to verify specific conductor parameters (such 

as the compression of the aluminium outer strands) which could influence the conductor sag 

behaviour. 

 

Keywords: High temperature, knee-point temperature, axial compression, plastic elongation 

 

[4] CIGRE Task Force B2.12.3, “Sag-tension Calculation Methods for Overhead Lines”, 

Technical Brochure 324, June, 2007. 

 



197 

 

SE-P-033 

 

PERFORMANCE EVALUATION OFDM-FSO COMMUNICATION SYSTEMS 

USING M-DPSK MODULATION SCHEME OVER LOG-NORMAL CHANNEL 

 

Henry Ogunmodede 

215000284@stu.ukzn.ac.za  

School of Engineering 

Supervised by Professor Thomas Afullo 

 

The performance evaluation of orthogonal frequency division multiplexing (OFDM) is 

integrated with M-DPSK over the free space optical (FSO) channel. With inherit advantages 

such as high data rate, last mile connectivity, license free, cost effective, easy deployment etc. 

the technology is impaired by the atmospheric attenuation (like fog, rain, snow etc.) and 

scintillation. BER performance at various signal-to-noise ratio (Eo/No) was determined for the 

channel under the impact of turbulence and non-turbulence environment at the BER threshold 

value of 10-5. The result shows that ~16dB and ~20dB SNR improvements are obtained for 

different configurations of OFDM-FSO at 4-DPSK and 8-DPSK respectively with optimum 

system performance. 
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TO THE ASTM STANDARD TEST. 
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In this research, Nano-composites materials was tested and surface degradation of the insulators 

was investigated under ASTM D2303 test conditions. Silicone rubber has been widely used for 

electrical insulation in several power devices, e.g.: power insulators and metal-oxide surge 

arresters. In accordance with international standards, High-Temperature Vulcanization Silicone 

Rubber for electrical power insulation should support 3.0 kV in electrical tracking and erosion 

tests, which are well established by the ASTM. However, most of silicone rubbers used for 

manufacturing of electrical power components supports a maximum voltage of 2.75 kV. This 

research proposes a careful evaluation of the electrical performance of HV silicone rubber 

developed by a known manufacturer in the electrical power segment. The HV silicone rubber 

is submitted to electrical tracking and erosion tests using two different approaches described in 

the ASTM D2303 / IEC 60587: the step and steady methods. These two testing procedures are 

carried out in AC, following the normative recommendations, and also adapted for DC analyses. 

Surface tracking on organic solid insulators is one of the main reasons for failure in high voltage 

systems. The loss of material due to erosion is determined and correlated with the energy of 

dry-band arcing discharges. Due to various factors, such as humidity, pollution, ice load, 

increase in local voltage, it is hard to estimate the lifetime of an insulator. To determine the 
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model parameters, several tests are performed according to these standards, accelerated inclined 

plane tracking test method by investigating the breakdown times of silicone rubber under 

various external conditions generated artificially in the laboratory. These electrical insulation 

materials have to suffer several degradation mechanisms throughout their service life under 

high voltage. Surface tracking is one of these severe mechanisms which can lead to a total 

breakdown of the insulator. This research presents three principal contributions: a testing 

methodology considering both AC and DC, important conclusions on an emergent technology 

for electrical insulation in power systems and a quantitative analysis of erosion in polymeric 

composites based on the mass loss.  
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Communication systems with very high Performance characteristics, low installation cost as 

well as license free with great bandwidth access practice is not popular among both existing 

wired and wireless communication systems. In most recent years, it has been established that 

the Free Space Optical (FSO) communication system emerged with capabilities matching the 

above mentioned advantages over other existing types of communication systems. However, a 

major degrading factor that significantly affects its propagation is the occurrence of irradiance 

fluctuation that greatly reduces its quality when it propagates through the atmospheric 

turbulence medium. This paper determines the amount of the influence of various atmospheric 

turbulence conditions on different techniques available for the Free Space Optical 

communications using Binary Phase Shift Keying-Subcarrier Intensity Modulation (BPSK-

SIM). The Bit Error Rate was the error performance that was accounted for by the distribution 

method that was used to calculate this atmospheric attenuation magnitude. The gamma-gamma 

distribution function is the model that was employed to calculate the BER performance, by 

modelling the irradiance received at the end of the communication link after the optical signals 

from the laser has traversed the atmosphere. The atmospheric turbulence regimes considered 

are the weak, intermediate and strong conditions. The effects of this irradiance fluctuation has 

been alleviated with the inclusion of the spatial diversity FSO technique. 
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The physical properties and morphological structure of chicken feathers were examined in 

order to identify possible avenues for the valorisation of waste chicken feathers. The physical 

properties ascertained were fibre length,  fineness,  diameter,  colour,  ash content,  moisture  

content, moisture regain, density, aspect ratio and dimensional measurement.  The 

morphologies of the whole feather and its fractions (barb and rachis) were characterised by 

scanning electron microscopy. The results indicate that a chicken feather has unique features. 

The barb, unlike any other natural or synthetic fibre, is a protein fibre that has low density, high 

flexibility, good spinning length and a hollow honeycomb structure. The rachis, on the other 

hand, has low density, low rigidity, and a hollow honeycomb structure. As a result of these 

characteristics, chicken feather barbs can be utilised to manufacture textile products either on 

their own or by structural interaction with other fibres. In addition, the characteristics of both 

the barb and the rachis, make them suitable for the manufacture of composite materials. These 

results illustrate the potential of chicken feathers as a valuable raw material. Thus, the collection 

and processing of the chicken feathers from poultry can be a new source of employment and 

provide income generation opportunities. 

 

Keywords: - barbs, characterisation, chicken feathers, morphology, protein fibres, rachis, whole 

feathers  
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eThekwini Electricity (EE) network is supplied at 275 kV by Eskom (ES) from the Western, 

Southern and Northern regions of the eThekwini Municipality. Electric power is stepped down 

at these sub-stations to 132 kV and distributed through overhead transmission lines (OHTLs) 

and underground cables to supply 132/11 kV substations (SSs). ES has strengthened its network 

in the eastern region, which has contributed to a steady increase in fault levels in the EE 

network. These increases have been evident in the results of the fault level studies that are been 

carried out across the entire EE network. Thus, equipment fault current ratings will be exceeded 

under fault conditions. This problem exists at a number of EE’s SSs, with the highest fault 

levels occurring at the 275/132 kV SSs. In transmission networks, fault levels have been 

increasing steadily in utilities globally as additional new generation and transmission 

infrastructure are commissioned and added. Network strenghtening is required as a result of the 

increase in demand for electricity as more customers are connected to the grid. 
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Electric power infrastructure typically have a lifespan of either 20 or 40 years. Over the last 

decade, with the introduction of asset management, utilities have moved from a time-based 

maintenance regime to condition-based, which enables power utilities to, based on condition, 

keep equipment in service for longer periods. However, with the increasing fault levels, utilities 

may have to be consider replacing equipment before they reached their ‘end of life’. Apart from 

replacement, other measures need investigation for the under-rated equipment. This research 

investigation seeks to establish all the possible causes of high fault levels; provide an 

understanding of the areas in the network where high fault levels are prominent; and develop 

solution methods to mitigate the high fault levels and test them on the 132 kV network by 

conducting simulations. The objective of the study is to find the optimal solution based on the 

capital cost, downtime and the practicality of implementation. 

Keywords: Fault currents, Network analysis, Fault levels 
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Adequate access to reliable, quality and affordable power is a necessity to enhance standard of 

living in sub-Saharan Africa (SSA). Insufficient and epiletic power supply have hindered 

economic development in the region, especially in the rural areas for decades, yet the huge SHP 

potentials available in the region are untapped. SHP has been identified as environmentally 

friendly, cost effective and simple renewable energy scheme suitable for rural electrification 

globally. There is need to popularise SHP scheme for rural areas, industrial estates and 

standalone electrification rather than the national grid will in SSA. Domestic design and 

development of SHP component and system will facilitate greater access to power in the region. 

SHP capacity building and use of locally soured materials will promote domestic participation 

in the design, manufacturing of SHP components and application of SHP system. This study 

therefore: analysis the cause of power inadequacy in the region; developed SHP system design 

codes and charts using Matlab and simplified SHP design process and considered materials and 

manufacturing technique available locally. Further, A390 and A390-5Mg cast aluminium alloys 

were investigated for Pelton bucket using Solidworks simulation software. The materials 

performances measured by von Mises, displacement and strain results were outstanding. The 

study was concluded by developing Pelton bucket fabrication system and characterisation. 
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For years, HVAC has been the conventional way of transmitting electricity, although for long 

distance transmission, HVDC is proving to be more favorable because of its economic, 

technical and environmental advantages over HVAC especially with the development of power 

electronics devices.  

 

Many existing HVDC converters are based on components in the valve that can be switched to 

a conducting state, but must remain conducting until the polarity in the connected network shifts 

and there is a polarity shift. This converter principle, which makes use of thyristors, is called 

Current Source Converters (CSC) or Line Commutated Converters (LCC). There is a newer 

technique which operates based on semiconductors in the converter that are not only capable of 

turning on to a conducting state on a control signal, but also able to stop conducting on a control 

signal. This type of converter is called the Voltage Source Converters (VSC). VSC is based on 

power transistors, IGBTs (Insulated Gate Bipolar Transistors) as the converting components. 

IGBTs, being more controllable devices than thyristors, make VSC HVDC more flexible than 

LCC HVDC, and easily adaptable for transmissions from renewable and variable power sources 

such as wind farms. Although, so much work has been done by various researchers on the usage 

of the conventional LCC technology, the VSC HVDC technology has been an area of growing 

interest recently because of its suitability in forming a transmission link for transmitting bulk 

amount of wind power [1]. 

 

HVDC networks can either be point to point or multi-terminal (MTDC). MTDC grids are either 

series or parallel connected and can be meshed or radial. There is only one VSC based HVDC 

link (point to point) in Africa to date, the Caprivi link [2], connecting the Namibia and Zambia 

AC electricity networks. The aim of this project is to model and simulate a meshed VSC-based 

HVDC system incorporated with wind farms, forming a DC grid that will be embedded within 

an AC network. This is in order to fully investigate the effect of harmonics, supply availability, 

generation stability, electrical losses, phase balancing, distribution/ plant loading, voltage 

fluctuation and regulation on such a power system. This could be a vital contribution in 

understanding the technical feasibility of possibly extending the Caprivi link into a multi- 

terminal DC grid, a future prospect that combines the advantages of HVDC without eliminating 

the existing AC systems. 
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The first computer virus was written in 1980s [1]. Even on this day and age, viruses are still a 

major problem within the field of information security. The Centre for Internet Security, (2015) 

reports that every second organization is under a virus attack. 

 

In the year 2014, Kaspersky Lab products detected and neutralized a total of 6,167,233,068 

threats on computer systems and networks. This is against 5,188,740,554 attacks that were 

detected by the same product in the year 2013 (Kaspersky Security Network, 2014). This is an 

18.9% increase of computer viruses within a year. This means that the current methods of virus 

detection and prevention are ineffective.  

 

The current virus detection methods are only effective in detecting viruses whose signatures are 

known. The major drawback of using known signature is its ineffectiveness in detecting 

evolutionary or new viruses. Another disadvantage of this detection method is that it requires 

frequent virus pattern database updates [2]. Until a way of preventing unknown or evolutionary 

viruses is discovered, computer virus might continue to be a threat to the future computing 

devices. 

 

This work proposes a virus detection method that uses a neural network to detect viruses. The 

main aim is to train the neural network to be able to detect both known and unknown viruses. 

The proposed model starts of by acquiring known virus signatures from existing virus signature 

repositories. It then derives unknown signatures using a random combination of the known 

signatures. Both known and derived virus signatures are used to train a neural network. The 

model uses a multilayer feedforward neural network with back propagation.  

 

The trained neural network is tested with new data samples containing both derived and known 

virus signatures.  A correct classification of the samples mean the neural network can correctly 

identify and pick a new virus within a computer system. 

 

Keywords – Neural Network, Signatures. 
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Motivated by the work of Chidume et al. [1] and Rahaman et al. [2]  we introduce an iterative 

algorithm for solving the multiple-sets split equality generalized mixed equilibrium problems 

for countable families of multi-valued  Demi-contractive mappings. Weak and Strong 

convergence theorems are proved for two countable families of multi-valued demi-contractive 

mappings in real Hilbert spaces. Our  theorem  extends and complement the result of Rahaman 

et al. [2] and a host of other recent important results. 

 

[1] C. E. Chidume, P. Ndambomve, A. U. Bello, M. E. Okpala, The multiple-set Split Equality 

Fixed Point Problem for Countable Families of Multi-valued Demi-contractive Mappings, 

International Journal of Mathematical Analysis, vol. 9, 2015 no. 453-469. 

 

[2]  M. Rahaman, Y-C. Liou, R. Ahmad, I. Ahmad,  Convergence theorems for Split Equality 

Generalized Mixed Equilibrium Problems for Demi-contractive Mappings, Journal of 

inequalities and Applications, 2015, 2015:418 
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The main objective of my work is to introduce an iterative algorithm for approximating a 

common solution of split equality variational inequality problem and split equality fixed point 

problem. Using the iterative algorithm, a strong convergence theorem are stated and proved for 

approximating an element in the intersection of the set of solutions of a split equality variational 

inequality problem and the set of solutions of a split equality fixed point problem for single 

valued demi-contractive and multivalued type-one demi-contractive-type mappings. 

 

An application of the result to study the split equality equilibrium problem, the split equality 

convex minimization problem and the split equality monotone variational inclusion problem 

were also presented. 

 

The result obtained complements and extends some recent results in literature.   
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The split variational inclusion problem as an important optimisation problem has attracted the 

interest of many mathematics researchers and many authors have come out with numerous 

iterative algorithms and convergence results in the frame work of real Hilbert spaces for 

approximating a solution the split variational inclusion problem. To the best of my knowledge 

there is no work done already on split variational inclusion problem in a higher Banach space 

other than the Hilbert space. 

 

The purpose of this work is to study the split variational inclusion problem in real Banach spaces 

which is higher than Hilbert spaces with a view to analyze an iterative method for obtaining a 

solution of the split variational inclusion problem in Banach spaces. Furthermore,  an Halpern 

type algorithm is proposed and with the algorithm, a strong convergence theorem for the 

approximation of solution of split variational inclusion problem was  stated and proved in the 

frame work of p-uniformly convex Banach spaces which are also uniformly smooth. 

Apllications to split minimization problem and split feasibility problem were also presented. The 

results of this work extends and complement many known related results in the literature. 
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Tick-borne diseases have had an increasing impact on human health, livestock and wildlife 

during the past hundred years by transmitting pathogens that cause several diseases. We 

formulate and analyse a stochastic epidemic model for the transmission dynamics of a tick-

borne disease, human monocytic ehrlichiosis (HME), using a continuous time Markov chain 

(CTMC) epidemic model. The stochastic model is based on an existing deterministic 

metapopulation tick-borne disease model which excluded random effects in the system. We 

compare the results between the deterministic and stochastic epidemic models in order to 

determine the effect of randomness in tick-borne disease transmission dynamics in general and 

HME in particular. The probability of ultimate disease extinction, 	� and of a major outbreak, 

	
 = 1 − 	�, are approximated using the multi-type Galton-Watson branching process theory. 

Our results show that  	� = 1  if and only if  �� < 1  and  	� < 1 if  �� > 1. The disease-free 

equilibrium is an absorbing state and is closed which implies that every sample path is absorbed 
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into the disease-free equilibrium. Thus, the deer and tick populations will always approach the 

disease-free equilibrium regardless of the value of the basic reproduction number, which 

contradicts the deterministic model which predicts a disease outbreak whenever the basic 

reproduction number is greater than one (endemic equilibrium case). Sample paths for the 

CTMC epidemic model are graphed together with the deterministic solution and their 

asymptotic dynamics are discussed. 

 

Keywords: Stochastic epidemic model; Tick-borne disease; Ehrlichiosis; Wildlife; Multi-type 

branching process 
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Breast cancer is a specific case of a deadly disease for which prevention strategy needs urgent 

strengthening to reduce the growth of the sickness in the World. In Africa and particularly 

Nigeria, Breast cancer is challenging citizens, authorities and to those in the health sector as 

well as other researchers. Preventing the menace that breast cancer pose in the country is a 

major concern. The main constraint in the management of breast cancer patients in Nigeria is 

the limitation of available equipment which makes patients bear the burden of paying the 

unfordable amount for cancer treatment in a low resource country. Available statistics shows 

that most of the breast cancer is diagnosed in advanced stages in the developing nations and 

thus result in a poor outcome. This study aims to test whether the treatment patients received in 

two different hospitals depends on their socio-demographic and economic background. 

Analysis of this study is based on the data collected from the Federal Medical Teaching Hospital 

and State Teaching Hospital in South-Western Nigeria. The software R will be used for classical 

statistical analysis and the software WinBUGS for the Bayesian analysis. A generalized linear 

mixed model (GLMM) with a logit link function and binomial family and hospitals at stage two 

(2) level of analysis is performed for both Classical techniques as well as Bayesian technique. 

As a requirement of the Bayesian approach, several diagnosis tests will be performed to answer 

convergence of the Markov chain Monte Carlo algorithm and the true reflection of the posterior 

distribution. The diagnostic test will also be performed in WinBUGS and CODA/BOA 

packages in R. 

 

Key-words: Breast Cancer, Bayesian techniques, Hospital, GLMM, WinBUGS, CODA/BOA 
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This paper compares the performance of the three techniques of analyzing incomplete 

longitudinal binary data when the missingness is due to dropout. It is assumed the response data 

are missing at random. We consider two modifications of the generalized estimating equations 

(GEE) based on inverse probability weighting (IPW) and multiple imputation (MI) combined 

with GEE analysis is commonly known as MI-GEE. In the multiple imputation  (MI), the 

missing observations are filled multiple times with the predicted values from the imputation 

model. The so-called doubly-robust (DR) technique combines the multiply imputed binary 

responses with IPW and then applying GEE to the completed data sets. A simulation study is 

first used to compare the performance of the methods followed by an application to a clinical 

trial data on amenorrhea.  
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Malaria is a leading cause of death amongst children particularly within the Sub-Saharan region. 

Many control programmes and multilateral initiatives have been established to control and 

eliminate malaria. Despite these, malaria in Kenya still remains a major infectious disease 

accounting for more than 30% of all outpatient hospital visits and 20% of inpatient admissions. 

This study focuses on the design-based methods for making statistical inference on data 

obtained from a complex survey.  

 

Data obtained from a nationwide survey conducted in 2010, was used for the analysis. The 

survey logistic regression model that incorporates the design attributes was applied to the data 

to determine the risk factors associated with malaria in children between 3 months and 14 years. 

 

The analyses shows that positive malaria is associated with a unit increase in age of a child 

(OR: 1.072, 95% C.I:1.042, 1.103). Children living in households below 2000m in altitude had 

greater risk of malaria infection compared to those living in greater than 2000m altitude (OR: 

7.057, 95% C.I: 2.182, 22.820). The socio-economic variables associated with malaria variables 

were toilet facility, ownership of bicycle and type of wall material. The two-way interaction 

between education and type of floor material used in household construction was identified as 

significant.  
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The poor socio-economic households are at a higher risk for malaria infection. Improving the 

housing conditions through proper sanitation, better housing structures, usage of intervention 

methods, and public health awareness through education can reduce incidences of malaria. 

 

Keywords: Survey design, Generalized linear models, Risk factors, Odds ratio 
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In [1,2] and the references there-in, two approaches to measure the BAO (baryon acoustic 

oscillations) with the Square Kilometre Array (SKA): a galaxy redshift survey and an intensity 

mapping (IM) survey have been introduced. Among the two methods, galaxy redshift survey 

has been used to great effect and is based on the detection and survey of millions of individual 

galaxies and measuring their redshifts from the neutral hydrogen emission line. IM is new, 

robust and allows extremely large volumes of structures to be surveyed very efficiently. IM 

survey has promisingly shown to have better overall sensitivity to the BAO than a galaxy 

redshift survey but has a number of serious issues to be quantified - the most obvious of these 

is the presence of foreground contaminants from the galaxy and extragalactic point sources 

which strongly dominate the HI signal of interest [1, 3]. 

 

The biggest puzzle in modern cosmology is the nature of dark energy, which drives the universe 

accelerated expanding. We plan to use the neutral hydrogen intensity mapping technique to 

trace the underlying matter distribution, therefore constraining different physical models of 

dark energy. The difficulty of using neutral hydrogen intensity mapping technique is to build a 

computational pipeline to remove the foreground contamination from our Milky Way and 

extragalactic point sources. In my PhD, I intend to apply the 21-cm intensity mapping 

foreground reduction pipeline to reduce the foreground emission, and constrain cosmological 

parameters by modeling with data from FAST and SKA telescopes [3, 4]. 
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