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1. Background  

The Research Council of Zimbabwe (RCZ) is a statutory body established in terms of the 

Research Act [Chapter 10:22]. It is mandated to promote, direct, supervise and co-ordinate 

research. The RCZ hosts the 11th Edition of the Zimbabwe International Research 

Symposium (ZIRS) on 16 and 17 February 2017. The theme of this symposium is “Research 

for unlocking entrepreneurship: Bridging the gap”.  The Symposium seeks to link 

entrepreneurs with research results for the production of quality goods and services.  

Entrepreneurs are important contributors to job creation, poverty elimination and economic 

transformation. While there is common interest in harnessing this potential, support of 

targeted and evidence-based strategies to promote growth of the sector in the developing 

world is required. One such strategy is providing a platform (symposia) for acquiring new 

knowledge to innovate.  

To date the RCZ has successfully held ten symposia under the following themes: 

• 2015: Research for Empowerment and Socio-economic Transformation. 

• 2013: Driving Socioeconomic Development through Research Output 

• 2007: Knowledge Based Development for Zimbabwe 

• 2004: Impact of Innovative Science and Technology on National Wealth Creation 

• 1999: A century of Science and Technology Challenges for the Next Millennium 

• 1996: Towards Capacity Building in Science and Technology 

• 1994: Advances in Productive and Sustainable Applied Technologies 

• 1992: Innovation, Self-Reliance and Development 

• 1990: No theme 

• 1988: No theme 

2. Objectives of the 11th ZIRS 

The main objective of the 11th ZIRS is to provide a platform to stimulate and sustain 

informed decision making through research for sustainable socio economic transformation. 

The other specific objectives of the 11th ZIRS include the following: 

• To provide a platform for bringing research results to entrepreneurs. 
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• To enable researchers and decision makers at all levels (including entrepreneurship 

level) in Zimbabwe and the rest of the world to exchange information, research 

findings and ideas for unlocking wealth. 

• To promote smart partnerships among researchers, entrepreneurs and other users of 

research results.  

3. Overview of abstracts received  

Since 2013, the ZIRS has grown in statue. Over the past two editions of the ZIRS, there has 

been an increase in the number of abstracts and full papers submitted and accepted for 

presentation. In 2013, 178 abstracts were submitted for the 9th ZIRS, while in 2015 a total of 

207 abstracts were submitted for the 10th ZIRS. 

For the 11th ZIRS, the RCZ received 253 abstracts.  The abstracts were received after 

publicity of two Calls in the print and electronic media. After completion of the review 

process, 190 abstracts were accepted.   As per standard practice, authors of the 190 accepted 

abstracts were requested to submit their full papers. A total of 134 full papers were submitted. 

All the received papers were sent for review resulting in 105 papers being accepted at the end 

of the process.  

It is anticipated that, at least 34 papers will be presented under Social Sciences and 

Humanities theme area, while about 55 papers will be presented under Sustainable 

Environment and Resource Management theme area, nine papers will be presented under 

Promoting and Maintaining Good Health theme area, and seven papers are expected to be 

presented under the National Security of Zimbabwe theme area. Presentations will also 

include papers that have been published elsewhere or are under consideration for publishing 

elsewhere.  

Papers in Social Sciences and Humanities theme cover areas that include Economics and 

Financial Services for entrepreneurs; Issues affecting Development and Policy for 

entrepreneurs, Training and Employment creation by entrepreneurs, ICT and 

Entrepreneurship; and lastly Women and Entrepreneurship among others. 

Under the Sustainable Environmental and Resource Management theme area, research papers 

address issues that include waste management and conservation.  The greater number of 

papers under this theme area focuses on Agriculture with Tobacco being topical among crops 
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that include cotton, coffee, maize, and strawberries to mention but a few. Renewable energy 

and engineering issues are also addressed under this theme area. 

For the 11th ZIRS, the Promoting and Maintaining Good Health theme area focuses mainly on 

three areas which are Access to Health Services, Occupational Health and Radiology. Last 

but not least is the National Security of Zimbabwe theme area with papers on cyber-crime, 

impact of agricultural productivity on food security, climate change and invasive species. 

The 11th ZIRS programme includes a Plenary Session of presentation from the Ministry of 

Mines and Mining Development, on Small Scale Mining in Zimbabwe. This Session will also 

include two presentations from India on their experiences on entrepreneurship. The session 

will end with a presentation from the Zimbabwe Energy Regulatory Authority on the 

promotion of research and development.  

Papers presented at the 11th ZIRS are expected to be published in the 11th ZIRS Book of 

Papers Presented by May 2017. 
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PLENARY PRESENTATIONS 

Small Scale Mining In Zimbabwe 

Francis P. Gudyanga,  

Ministry Of Mines and Mining Development 

fpgudyanga@mines.gov.co.zw 
 

This paper describes the role played by the small scale miners in the mining sector. The 

mining sector itself is pivotal to the economic development of the country, contributing > 

53% of the nation’s total exports, about 8.5% fiscal revenue and about 45,000 jobs, and >50% 

FDI inflows. Zimbabwe has > 40 minerals that have been exploited, key among them being 

gold, diamonds, PGMs, coal, chrome, iron and nickel by both large scale producers and small 

scale and artisanal miners.  

The small scale miners play a significant role in the extraction of gold, chromite, tantalite and 

semi-precious stones. Small scale mining plays a significant role in terms of employment 

creation, sustaining of livelihoods particularly in rural communities. It provides livelihoods to 

more than 300 000 direct beneficiaries and more than 500 000 indirectly, absorbs vulnerable 

groups in times of hardships such as economic crises and droughts. Small scale miners 

extract from marginal reserves that would otherwise be classified as commercially 

uneconomic by large scale miners.  

Small scale mining is characterized by high degree of Informal/illegal mining operations, low 

levels of compliance with environmental and other statutory requirements, lack of proper 

technologies and adequate equipment resulting in inefficient mining and processing methods.  

However immense business opportunities exist throughout the small-scale mining value 

chain: outright purchase of the small-scale mines, Joint Venture partnerships with the local 

small scale miners, supplies of appropriate exploration, mining and beneficiation 

technologies, skills development, provision of sustainable projects funding. It is worth noting 

that most of the large scale mining operations were discovered by the small scale miners. 

The Government has come up with a number of legislative and regulatory measures, financial 

capacitation, training interventions in favour of the small scale miners. 
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Economics and Financial Services  

4. “We’ve heard of them but we don’t understand them”: Small scale 
entrepreneurs’ understanding of micro financing in Bulawayo 

Munyaradzi Nyamande 

Ministry of Primary and Secondary Education 

4496 Nketa 7 P O Nkulumane Bulawayo +263 713 039 736 /+263 772 295 643 

mnyamande2011@gmail.com 

Abstract 

This research sought to investigate of Bulawayo’s small-scale entrepreneurs’ understanding 

of micro financing. Entrepreneurs in this research were drawn from the manufacturing, retail 

and service provision industry in Bulawayo. The purpose of the research was to analyse the 

role played by micro financing in SME ventures and to establish SMEs’ understanding of 

micro financing. Questionnaires and semi structured interviews were used. Quantitative data 

was analysed using SPSS Version 21 and thematic analysis for qualitative data. From the 

results, the roles of micro financing in SMEs are capitalisation, market research, information 

provision and operational support. It was noted that entrepreneurs were aware of micro 

financing and the institutions that provide loans but were sceptical to access them because of 

lack of collateral, operational uncertainty and high interest rates. The conclusions drawn were 

that there was miscommunication between entrepreneurs and micro financiers. 

Recommendations made were that the MFIs should increase their presence in communities to 

ensure that the public is fully aware that there are more services that they provide apart from 

providing financial assistance and that MFIs should look beyond the financing of SMEs 

based on the group or cooperative model but go further to look at it from the family 

perspective. 

Key Words: Entrepreneur, Employment, Enterprise, Micro-financing, Industry 
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5. Branding for Product Quality, Competiveness and Profitability: A 
Case Study of SMEs in Bindura Town, Zimbabwe 

Gaylord Hlabiso 

Zimbabwe Ezekiel Guti University 

Stand Number 1901, Barassie Rd, Off Shamva Rd, 

P O Box 350.Bindura 

ghlabiso@gmail.com, +263 774 057 873 

 
Abstract 

The current thought on marketing, places emphasis on product branding. This is a concept 

which most small to medium enterprises in Zimbabwe have not made conscious effort to take 

up, hence their poor economic performance in the competitive market place. This research 

sought to investigate the extent and nature of product branding and to determine the 

effectiveness of product branding in terms of product quality, market competitiveness and 

profitability among SMEs in the town of Bindura. This is a qualitative research in which 

purposive sampling was used to select thirty respondents. This study discovered perceptible 

lack of product branding within the SMEs of Bindura Town which negates on product quality, 

market competiveness and profitability. This research was significant in determining the 

nature and extent of product branding as well as suggesting branding strategies for 

enhancement of perceived product quality, market competitiveness and product profitability 

among the SMEs of Zimbabwe. 

Key Words: product, business performance, informal industries, marketing strategies, 

business competition. 
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6. Financial Accountability in Small Scale Rural Entrepreneurial 
Agricultural Projects: A Case of Bikita, Nyika/Rozva Irrigation 
Scheme 

Rejoice Mandizvidza 
Great Zimbabwe University, P.O. Box 1235, Masvingo 

Cell: 0715920302, 0772935194 Email: rmandizvidza@gzu.ac.zw 
 

Benias Mapepeta 
Zimbabwe Ezekiel Guti University, Masvingo Campus 

Office No. 6, No. 9 Hughes Street, Masvingo 
Cell: 0775 783 024 Email – mapepeta@gmail.com 

 

Abstract 

This paper seeks to investigate improved household incomes that if accountability is 

implemented at that level, then a measured progression can impact regional and national 

progress.  Thus, the major objective of this paper is to measure financial accountability 

systems of small scale agriprenuers in rural areas, taking a case of Nyika/Rozva Irrigation 

scheme in Bikita, Masvingo.  The literature review was centred on development theories 

which revolved around the Generally Accepted Accounting Principles (GAAP) and this was a 

quantitative and qualitative research method that hinged on descriptive survey on the 

population of 40 irrigation farmers and 20 non irrigation farmers.  The data that was collected 

was presented using frequency tables and graphs done using Microsoft Excel.  The results of 

the research revealed that irrigation farmers have a better living status than those non 

irrigating farmers.  It was also found out that the accounting standards are not being applied 

at all, if applied, the records will help measure progress/development in these areas. This was 

concluded to be because of the income levels from the irrigation activities. The researchers 

recommended that there be systems of implementing accounting standards at that level which 

records will help measured development at household levels. 

Key Words: Accounting Standards, Development, Financial Accountability, Rural 

Entrepreneurial Agricultural Projects, Small Scale   
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7. An Analysis of Financial Record Keeping and Measurement of 
Profitability in Small to Medium Scale Enterprises: A Case of 
Masvingo 

Benias Mapepeta 
Zimbabwe Ezekiel Guti University, Masvingo Campus 

Office No. 6, No. 9 Hughes Street, Masvingo 
Cell: 0775 783 024 Email – mapepeta@gmail.com 

 
Rejoice Mandizvidza 

Great Zimbabwe University, P.O. Box 1245, Masvingo 
Cell: 0715920302, 0772935194 Email: rmandizvidza@gzu.ac.zw 

 

Abstract 

Record keeping and financial literacy are key variables in profitability of small to medium 

scale enterprises which are now the vehicle through which Zimbabwe as a country can 

develop. However, measurement of profitability evidenced through proper record keeping 

and accountability has been a thorn in the flesh of the responsible ministries.   This paper 

seeks to investigate financial literacy and proper record keeping in small to medium scale 

enterprises and how it could be used to measure profitability of these enterprises.  Thus, the 

major objective of this paper is to analyse financial record keeping and measurement of 

profitability in small to medium scale enterprises in Masvingo District.  The literature review 

was centred on the empiric researches and publications from other scholarly researchers.  The 

data was collected through the use of questionnaires and interviews and was presented using 

frequency tables and graphs done using Microsoft Excel.  The researchers found out that even 

though the small to medium scale enterprises are viable entities, there are not records to 

measure their profitability.  It was also found out that the there are other players taking 

advantage of non-record keeping capitalising on the profits of the small to medium scale 

enterprises which makes them dwarf enterprises. The researchers concluded that if proper 

record keeping and financial literacy is to be implemented, measurement of profitability will 

be beneficial to both responsible authorities and policy makers. The researchers 

recommended that the stakeholders should work towards systemising record keeping and 

accounting systems that enables measurement of profitability amongst small to medium scale 

enterprises in Masvingo. 

Key Words: Measurement, Profitability, Financial, Record keeping  
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8. Economic power of social media in developing and growing of SMEs: 
case of Bindura 

Tapiwa Takundwa 
Zimbabwe Ezekiel Guti University 

Stand 1901 Barrasie Road, P.O. Box 350 Bindura, Zimbabwe 
takundwa.tapiwa@gmil.com , Cell: 0774 132 698 

Abstract  

This paper aims at investigating the economic power that social media has in developing and 

growing of Small and Medium Enterprises in Zimbabwe a case of Bindura. In the study four 

elements of the social media has been used namely Facebook, You Tube, Twitter and 

WhatsApp are the most used in Zimbabwe. A total of 100 respondents were surveyed using a 

convenience sampling method. The respondents were mainly entrepreneurs drawn from 

different businesses types which included; vendors, hair dressers, tuckshop owners and flea 

market owners among other. The results showed that social media is a very powerful tool 

which can lead to increase in sales, generation of new business idea, increase customer base 

and create alliance. Another conclusion was that social media is a powerful media which can 

improve the business performance. Zimbabwean SMEs needs to embrace fully the social 

media for the development and growing of their business. 

Key Words: social media, SMEs, Bindura 
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Abstract 

This study investigated the role of microfinance services in empowering women 

entrepreneurs in rural areas of Zimbabwe with focus on identifying the challenges and 

opportunities women entrepreneurs face. The study employed pragmatism philosophy where 

mixed approach was used and data was gathered using questionnaires, interviews and group 

discussions.  Purposive and convenient sampling was used to select the participants. Results 

from quantitative data show that microfinance institutions issue loans to women without 

training them properly and also women lack knowledge on how to apply and use the money 

they borrow. Study findings also revealed that majority of women struggled to pay back the 

loans and some end up selling their property to repay the loans. An insignificant number of 

women admitted that they benefitted a lot from loans they borrow from microfinance 

institutions. Majority of women admitted that borrowing money is adding stress to one’s life. 

This study therefore recommends that the Ministry of Women affairs, Gender and 

Community Development together with Ministry of Medium and Small Enterprises should 

fund and train women entrepreneurs in rural areas so that their businesses can grow and 

eradicate poverty amongst rural women . The microfinance institutions should simplify the 

procedures for applying for loans so that all women have access to loans and should train 

women on how to apply, use and pay back the loans.  Networking amongst women should be 

increased to that women learn from each other.  

Key Words:  women entrepreneurs, micro-finance, entrepreneurship 
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Abstract  

The study investigated the level of financial literacy of micro, small to medium enterprises 

entrepreneurs in Bulawayos’ Kelvin West industrial area. The research adopted the 

constructivist philosophy and a survey research design was utilised. Research was conducted 

using questionnaire surveys that were administered to the entrepreneurs operating in Kelvin 

West, Bulawayo. In-depth interviews were also administered with officials from organizations 

which work with entrepreneurs to provide qualitative insights on programs they have on 

financial literacy. The study also used secondary data sources to gather information related to 

financial literacy. SPSS was used to analyze the quantitative data and thematic analysis was 

used to analyze qualitative data. The study noted that the majority of entrepreneurs are 

financially illiterate. The study recommends that there be financial literacy education 

programmers’ for MSME owners in order to improve their attitude and skills in business 

planning, budgeting and book keeping.  

Key Words: Financial literacy, Entrepreneurs and Micro, Small to Medium Entrepreneurs. 
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Abstract 

Countries around the globe are shifting focus to innovative entrepreneurship to accelerate 

economic growth. Entrepreneurs can be regarded as contributors to job creation, poverty 

elimination and economic transformation. This study relied on review of secondary data on 

entrepreneurship and innovation. A gap exists between entrepreneurs’ innovations and use of 

research results leading to minimal demand-driven innovation being absorbed into the 

marketplace. Some innovations suffer still-births and never reach the market place making 

research results are a necessity in guiding entrepreneurs to bring innovations to the 

marketplace. However, absorption of research results by entrepreneurs is not automatic. 

Capacity building is essential such that researchers disseminate research findings to 

entrepreneurs and for entrepreneurs to receive it. The same platform should serve to educate 

entrepreneurs on the necessity of acquiring and embracing new knowledge.  Partnerships 

between knowledge generators and end-users of knowledge provide for effective and efficient 

conversion of research results into products and services, for socioeconomic transformation.  

Key Words: Innovation, Entrepreneur, Research, Research results, knowledge generators, 

marketplace 
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Abstract 

The study endeavors to determine how a country’s level of Intellectual Property Rights 

(IPRs) protection influences high entrepreneurship. The purpose of the study is to highlight 

the significance of IPRs in business ventures. The study employed the triangulation of 

Documentary Analysis, Key Informant Interviews (KIIs) and Questionnaires as data 

gathering instruments. Random and purposive sampling procedures were used. Evidence 

confirmed that weak IPRs facilitate the imitation of foreign technologies and stronger IPRs 

encourage domestic innovative activities. Innovations in a less developed country increase in 

its IPRs and a country’s IPRs can depend on its level of development. The study 

recommended the need to be educated on how and why Small and Medium Scale 

entrepreneurs should engage IPRs right from the onset in order to encourage innovations. 

IPRs are consistent with the Zimbabwe’s Agenda for Socio-Economic Transformation (ZIM-

ASSET) with its employment thrust.     

Key Words: Intellectual Property Rights, Entrepreneurship, Globalisation, Appropriation  
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Abstract  

This study examined the impact of promotional Strategies on Entrepreneurial Development. 

The objectives of the study were to determine the extent to which promotional strategy will 

increase sales growth and to ascertain whether the use of promotional strategy can have a 

positive effect on the profitability of the business. Descriptive research design was used 

through comprehensive questionnaires and interviews. Respondents were selected using non-

probability sampling that is purposive and convenience techniques. It was found that 

marketing strategy such as promotion has a significant impact on the sales growth of any 

company. It was also noted that the use of promotional strategy has a positive effect on the 

overall profitability of the firm. From these findings, entrepreneurs should engage in more 

marketing promotions by making use of the internet, radio, TV, billboards, and ensure their 

customers are reached wherever they are. The research confirmed that marketing strategies 

impacts on entrepreneurial development. 

Key Words: Marketing, Strategy, Advertising, Sales Promotion, Public Relations, Personal 

Selling, Direct Marketing  
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Abstract 

Research and Development (R&D) is viewed as a catalyst for socio-economic prosperity. 

Leading developed countries allocate more than 1% of Gross Domestic Product (GDP) 

towards R&D. Africa, and Zimbabwe in particular still face challenges in harnessing 

resources to support R&D. Research in support of the entrepreneurship sector is not spared 

by the funding challenge resulting in production of less competitive products and services.   

The main objective of this study is to highlight the benefits of funding public domain 

research. This paper presents a comparative analysis of global research funding with a view 

to inform strategies on increasing R&D funding for Zimbabwe. A systematic review of local 

and global trends on research funding together with analysis of policies was used in gathering 

data. The study identified Government as the major funder of public domain research in 

Zimbabwe.  Other potential funders of research which include the private sector were lagging 

behind in terms of research investment. Overall, the level of public funds dedicated for R&D 

in Zimbabwe was found to be less than 1% of GDP. The Government should increase 

expenditure towards R&D to at least 1% of the Gross Domestic Product (GDP). The 

Government of Zimbabwe, through its Second Science, Technology and Innovation Policy of 

2012, made a commitment to make a budgetary allocation of at least 1 % of GDP for 

expenditure on R&D. The commitment to fund R&D to at least 1% of GDP is in line with the 

benchmarks of the African Union Member States. 

Key Words: Public Domain Research, Research and Development, Research Prioritisation, 

Gross Domestic Product, Gross Expenditure on Research and Development 
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Entrepreneurship amongst People with Disabilities in Harare 
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Abstract 

Considerable literature has taunted entrepreneurship as a means to empower people with 

disabilities. Government efforts to improve the self-employment prospects of persons with 

disabilities are increasing, yet there are still barriers encountered in the entrepreneurial 

process. The study sought to explore the barriers experienced by entrepreneurs with a 

physical disability. An interpretivist philosophy guided the methodology which assumes that 

access to reality is only through social constructions such as language and shared meanings. 

A multiple case study involving 20 participants who were purposively selected was used. The 

qualitative approach obtained in-depth information through key informant interviews, 

observations and focus group discussions. Results revealed that network ties in business 

circles were weak, sometimes participants suffered from ill health which limited their 

capacity to do business, training not tailored to their needs, lack of basic business 

management skills such as strategic planning, infrastructure which was prohibitive and they 

faced liquidity constraints. The study recommends that entrepreneurs with physical 

disabilities be exposed to barrier free environments that will accommodate each person’s 

disability. 

Key Words: Entrepreneurs, self-employment, impairment, policy, physical 
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Abstract  

This paper provides an overview of the National Research Priorities (NRPs) of Zimbabwe for 

the period 2010 to 2016. The (NRPs) were approved in 2011 by the Zimbabwean 

Government following their formulation which was facilitated by the Research Council of 

Zimbabwe (RCZ) in 2010. The four NRP thematic areas were identified to guide investment 

of the limited research resources for socio-economic development of Zimbabwe. The 

thematic areas are Social Sciences and Humanities, Sustainable Environmental and Resource 

Management, Promoting and Maintaining Good Health, and National Security of Zimbabwe. 

The exercise, carried out at national level for the first time in Zimbabwe, included extensive 

desk research and use of the Analytical Hierarchy Prioritisation (AHP) tool plus stakeholder 

engagement. The paper presents the benefits that include the development of NRP based 

funding framework. Research prioritisation in the region and the world is discussed. The 

paper recommends the continued adoption of the NRPs across all sectors of the economy.  

Key Words: research prioritisation, theme areas, financial resources, national research 

agenda, research funding, science and technology 
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Abstract 

This research sought to establish how family background and motivation influence 

entrepreneurship development in Zimbabwe. Purposive sampling was used to select 200 

family business entrepreneurs. The study confirmed that family social class is an important 

determinant of entrepreneurial decision while having a village childhood background is not a 

barrier to entrepreneurship entry. While company founders tended to be well-educated, 

entrepreneurs were found to be motivated by a number of factors such as the need for self -

realization and economic security, the desire for greater business achievement and 

institutional power as well as the quest for social capital. However, the researchers found no 

tendency for the motivators driving family business formation to change when economic 

conditions changes. The study recommend that  a deliberate education policy be instituted 

that emphasises more on developing entrepreneurship talent and that government should 

make a spirited attempt to ensure an enabling environment for entrepreneurship development 

by maintaining the socio-economic middle class. There is also need for a well-crafted family 

entrepreneurship development programme to support family business succession plan for 

sustainable family entrepreneurship in Zimbabwe. 

Key Words: entrepreneurship, family background, motivation 
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18. Rural development: A participant community-state model for 
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Abstract  

Studies have shown that community people are not empowered for the betterment of these 

localities. UNESCO Convention of 2003, call for the preservation of heritage and 

empowerment of rural communities. Zimbabwe became a member state of this organisation 

in 1972. Similarly, the 2013 Constitution of the Republic Zimbabwe as well as the Ministry 

of Rural Development, Promotion and Preservation of National Culture and Heritage of 2015 

spell out that chiefs are at the helm of rural development. The findings of this ethnography 

indicate that: there is a practical gap that exists between the UNESCO and the state; chiefs 

are not empowered to deliver rural development; and indigenous arts talents are 

underutilised. This research suggests how talents may be harnessed for employment creation. 

Thus, the study proposes a practical model for the preservation, and management of heritage 

for sustainable development. The UNESCO and the state may empower chiefs through 

collaborative participations. 

Key Words: arts talents; community based indigenous instruments manufacturing industries; 

community based performance centres; community based indigenous libraries 
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Abstract  

Entrepreneurship training, in Zimbabwe has become a popular initiative designed to address 

youth unemployment. Several policies and programmes have been put forward by the 

government to empower youths through sustainable livelihoods. One of the efforts done by 

the Zimbabwean government, include the creation of the Ministry of Youth, Indigenisation 

and Economic Empowerment (MYIEE), with a mandate of empowering youths economically 

and socially. This paper discusses the role of entrepreneurship training in youths, how youths 

have benefited from it. The paper used a qualitative approach and 13 participants were 

interviewed through the use of snowball and purposive sampling techniques. The findings of 

the paper did not rule off the fact that, entrepreneurship training has played a role in assisting 

youths to secure livelihoods and to fight unemployment. However the findings validated that, 

the role has not been accomplished as expected, due to economic constraints, lack of financial 

assistance and severe regulatory business environment, which when these are addressed, 

youths may benefit more than they are. The paper concludes that, reliable and unambiguous 

economic and youth development policies, regarding entrepreneurship training and known by 

youths, should be put in place to enhance the role of entrepreneurship training on youths and 

this depends on the government’s assistance, for success.  

Key Words: Youth entrepreneurship training, socio-economic, employment, livelihoods, 

Zimbabwe. 
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Abstract 

The purpose of the study was to assess practices used by Joshua Mqabuko Nkomo 

Polytechnic in the implementation of entrepreneurship education. The study assessed 

challenges and suggested possible solutions to improving entrepreneurship education in the 

institution. The study adopted a qualitative methodology, where a case study design was used 

to generation data. The study’s population consisted of 60 participants from Commerce, 

Engineering and Applied Sciences departments   from 2012 to 2015.  A purposive sampling 

technique was employed to select a sample of 40 respondents, which comprises of 3 Heads of 

Department, 7 lecturers in Charge; 12 lecturers and 18 graduates. Questionnaires, interviews 

and focus group discussion were used to collect data. Lack of capital kit and entrepreneurship 

knowledge gap hinders the graduates from embarking on self-sustenance project. The study 

recommends that the institution come up with entrepreneurship education practices, to 

provide curricula that meet the local community needs and adequate capital kit. 

Key Words: Graduates’ Entrepreneurship Development; Entrepreneurship skills; Socio -

economic growth; Tertiary education.  
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Abstract 

Children and young people are by nature inquisitive and curious; qualities that are 

characteristic of prominent and energetic entrepreneurs. It has always been argued that 

curiosity must be stimulated at an early age. The education system as represented by the 

teachers should develop a culture of entrepreneurship and enhance a vision among learners to 

recognize opportunities where others see chaos, contradictions, and confusion. The question 

of whether entrepreneurship can be taught is obsolete. The more relevant question regarding 

entrepreneurial promotion in schools is: what should be taught and how should it be taught? 

The purpose of the study was to analyse the perceptions of lecturers and parents on the role of 

teachers in promoting entrepreneurial skills in early childhood development (ECD) 

programmes. A post-positivist philosophy guided the methodological design of the study 

where questionnaires, focus group discussions and in-depth interviews were used for 

collecting data. Purposive sampling was used to select 50 lecturers who teach ECD courses 

while 50 parents with learners in the selected ECD centres were randomly selected to 

participate in the study. Results indicate that ECD teachers have a role to play in cultivating 

an entrepreneurial spirit. Pedagogically, it was found that, children should be taught to be 

creative, innovative, be ground-breakers, go-getters, self- reliant and self-confident. 

Therefore, ECD educators are challenged to design effective learning opportunities for 

entrepreneurial development. The ECD learning methodologies should emphasize activities 

that are relatively unstructured, that present problems which require a novel solution under 

conditions of ambiguity and risk. ECD learners must be nurtured to thrive in the unstructured 

and uncertain nature of entrepreneurial environments. The government and private sector 

should support this process through mobilisation of resources in the implementation of 

entrepreneurship learning in early childhood development. 

Key Words: entrepreneurship, early childhood education 
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Abstract 

It is vital for developing country governments to build their citizens’ productive capacities to 

create and sustain economic growth. Economic developments ensure good standards of living 

for the people. Music is not mere entertainment; it can be a tool for development. However, 

Zimbabwe lacks music infrastructure and that retards development of music tourism and 

economy of the artists and tourism business in general. This paper engages in a discourse on 

community development in building infrastructure for music tourism in Zimbabwe. The 

researcher embraces the modernisation theory in development.  The survey shows that music 

tourism help create a tourism sector with variety and attractive to tourists, music is a 

developmental tool that brings multiple dividends to the economy. The study recommends 

Zimbabwe to embrace ideas on building modern infrastructure, host more music carnivals, 

concerts and indigenous music festivals to develop an entertainment sector with export 

capabilities, improve productivity and revenue generation.  

Key Words: community development, festivals, infrastructure, music, tourism 
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Abstract 

Infusion of entrepreneurship into education has been a welcome idea to the global community 

in the last few decades despite difficulties associated with resource constraints.  African 

governments have put in place policy measures to foster entrepreneurship. While other 

countries have included engendering entrepreneurship education as part of their policy, 

Botswana has not taken a deliberate move to ensure that tertiary institutions have 

entrepreneurship education in their curricular. Infusing entrepreneurship into education has 

been envisaged as likely to produce graduates who can create innovative ventures that can 

grow and add value. The paper reports on the results of a survey involving 6 tertiary 

institutions in Botswana, which identified a number of aspects that could be incorporated into 

the curricula of the country’s tertiary education institutions. The findings revealed that 

entrepreneurship education is lacking in tertiary institutions. The results will help policy 

makers and educators in Botswana in reducing unemployment.  
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Abstract  

This paper critically analyses how Amakhosi Cultural Centre has positioned itself 

strategically in the arts and culture sector of Zimbabwe with an entrepreneurial approach. 

Data were gathered through interviews and analysed using the Thick Description concept. 

Amakhosi Theatre was used as a case study for this research. This paper notes that of late 

Amakhosi has come up with a unique strategy of marketing and distributing its arts and 

cultural products. This strategy comes in the form of Amakhosi Cultural tours which 

packages tours to heritage sites in and around Bulawayo together with theatrical 

performances taking place at the Cultural centre. This strategy is also coupled by the adoption 

of the 6Ps of the marketing mix, which is used as a model to market their services. This paper 

also notes that Amakhosi has taken a radical shift in the way they schedule their 

performances, coming up with schedules that deviate from the norm but which are, 

interestingly, meeting the demands of the dynamic audiences of the 21st century. This paper 

concludes that the entrepreneurial strategies devised by Amakhosi cultural Centre are meeting 

the demands of the 21st century audiences and tourists and through such relevance they are 

contributing to the building of a sustainable arts and culture industry that benefits the arts and 

culture practitioner, the arts and culture industry and the society at large. 

Key Words: marketing mix, product, place, price, promotion, positioning, people, cultural 

tourism, entrepreneurship  
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Abstract 

The purpose of this study was to determine whether the Social Construction of Technology 

theory can be used to explain the perception of social media in Zimbabwe. The researchers 

commenced by identifying relevant groups that apparently hold essential perceptions about 

the role of social media in Zimbabwe. The groups include civil societies, politicians and 

government. The methodology for this study was netnography whereby data were collected 

from online communities and comments in various online newspapers and social media. The 

researchers used this methodology because it was believed that there is a high level of 

truthfulness and disclosure depth in online communities than face-to-face conversations. Data 

was grouped according to relevant groups and then analysed through thematic analysis 

informed by the six phases of thematic analysis as proposed by Braun and Clarke. The 

findings of this study indicate though the study had identified various relevant groups, views 

of Zimbabweans are polarised as a result only three relevant groups emerged from the results.  

These groups are pro-government, pro-opposition and pro-business. The researchers 

concluded that those who regard social media beneficial will accept it as the best technology 

in the modern society, while those who see it as a destructive technology will resist its 

adoption and use. Hence, technology is not only evolving over time and space to solve 

problems, but also to cause different perceptions within competing groups. Therefore, the 

study recommends that there should be education on the proper use of social media. This will 

remove the fears of the government and there will be closure. As a result, there will be 

dialogue between the competing groups. 
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Abstract 

This paper develops a conceptual model that can be used for understanding the interactions of 

factors influencing adoption of new ICTs so as to assist entrepreneurs in developing 

countries. The rapid growth of new ICTs and the pressure to adopt them in business leave the 

traditional entrepreneur (in a developing country context) in a quagmire as to how best they 

could use some of these technologies to add value to their business. Issues raised concern 

improved business performance, market acceptance, resource wastage and risks.   

This paper used a broad review of literature focused on adoption of new ICTs by small and 

medium sized firms within developing country contexts. The adoption of emerging 

technologies will always be context-specific, largely dependent on the characteristics of the 

manager, the firm and the industry, technical characteristics, business processes, 

customer/supplier outlook, financial considerations and existing support mechanisms. 

Examples of such considerations include locality, demand for innovativeness, ICT 

capabilities within the organization, willingness to adopt new technologies, type and 

acceptance of electronic transactions, targeted market and the meaning ascribed to 

performance. A non-linear conceptual model was developed to explain the interaction of 

these factors. The conceptual model will help illustrate what the firm has, what it does not 

have and what challenges it faces. It can be refined through empirical longitudinal studies to 

suit particular industries and regions. The model can then be used to effectively empower the 

entrepreneur through making informed decisions before introducing new ICTs in their firm.  

Key Words: new ICTs, SMME adoption, developing context  
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Abstract  

ICT knowledge hubs are important resources for a country to grow towards an innovative 

economy. Their growth has been viewed as a node point for economic sustainability and 

techno-prenuership development by many countries. Nevertheless, many countries continue 

to substantial rely on foreign ICT innovations from ICT intensive countries like India, USA, 

UK, South Africa, Kenya. The purpose of this study was to establish how Zimbabwe as a 

developing country should move towards the creation of an ICT knowledge hub that will 

promote economic growth in line with the Zimbabwe Agenda for Sustainable Socio-

Economic Transformation (ZimAsset) economic blueprint crafted in 2013. A qualitative 

research design was used whereby literature was conducted to establish models for ICT 

Knowledge hub creation while two focus group discussions were held with academia, 

research agents and software developers to achieve face validity. The consensus was reached 

on the need for creating a focal point which will act a cyberport where ICT driven solutions 

can be obtained based on the industry needs. The focus group discussions settled for four 

components in creating an ICT knowledge hub. These are planning function, development 

function, management function and co-ordinating function. The study recommends that each 

country should strive to create its own centre of innovation by gaining maximum utility from 

its indigenous people in order to fully utilise ICTs for industry development and spearhead 

economic growth.  

Key Words: Framework, ICT, knowledge hub, ICT hub, holistic approach, economic growth  
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Entrepreneurship and Women 

28. The unsung contribution of Christian women auxiliary groups in 
promoting women participation in entrepreneurship 

Caroline Dimingu 
Lecturer in the Department of Theology and Religious Studies, Zimbabwe Ezekiel Guti 

University, Bindura, Zimbabwe Email Address: 
carolinedimingu@yahoo.com.Cell:+263772337273.  

Abstract 

This research is an enquiry into the role of Christian women auxiliary groups in establishing 

mechanisms to promote women participation in entrepreneurship in Zimbabwe. It offers a 

critical analysis of the mandate of women groups to promote entrepreneurship. It examines 

the potential of women groups, particularly its untapped resources that could be used to 

establish mechanisms to promote women participation in entrepreneurship. Drawing upon 

qualitative case study from the Precious Stones women in Bulawayo, through interviews and 

observations, this research examines the role of women auxiliary groups in empowering 

women. The results of this research has shown that the role of the church as an agent of 

change has been acknowledged by many observers but how they paved the way for women to 

be active in the community has largely been overlooked. The research concludes that 

Christian women groups can play an important role in promoting women entrepreneurs if 

they are given all the needed support.  The article recommends that different women auxiliary 

groups inspire and motivate women believers to make use of their God given talents to 

develop successful businesses, to assist women believers who want to get into business and to 

provide training on various business aspects.  

Key Words: Entrepreneurship, Women auxiliary groups, Precious Stones  
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29. Women Technopreneurs In Zimbabwe: A Framework To Help Boost 
Sustainable Engineering Business For Zimbabwean Women 

L. Masiyazia, W. Mutenhabundob and B. Nyakutsikwac 

Harare Institute of Technology a, b 

masiyazil@gmail.com a, +263 4 741423 

Hazen Engineering c 

Abstract 

This paper gives an evaluation of women entrepreneurs in Zimbabwe and presents a 

framework for adoption in order to boost women technopreneurs. Vast majority of the women 

technopreneurs operate a home business that seldom grows to be a full-fledged business with 

regional and global impact, therefore there is a need for the creation of structures both at 

policy and individual level that supports women’s contribution to technology based 

businesses that drive and boost national economy. The research approach adopted used both 

qualitative and quantitative approaches in gathering information from both informal and 

formal business owners. A combination of interviews and field observations were amongst 

the research methods deployed. The results of this paper are a framework with suggested 

tools, policies and intellectual property procedures that women technopreneurs can use to 

establish themselves in the competitive world of business. The framework is recommended 

for adoption by business owners, especially women, in the Science, Engineering and 

Technology fields in Zimbabwe. 

Key Words: Women technopreneurs, Intellectual Property, Science, Engineering 

&Technology 
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30. Entrepreneurship as a Strategy of Transforming the Economic Status 
of Women in Zimbabwe: A Case of Gwanda District 

Susan Samukele Moyo 
susan.moyo42@gmail.com 

Mobile: 0772379260 /0712298450 
Whatsapp: 0772379260 

Joshua Mqabuko Nkomo Polytechnic 
Abstract 

The purpose of this study was to find out whether women were being empowered 

economically as men, through entrepreneurial activities. The research employed a qualitative 

approach. A case study was used to study women entrepreneurs within Gwanda District. 

Interviews, observations and document analysis were used to solicit information from 10 

women selected purposively. Findings revealed that most women have been economically 

empowered though the majority is still at micro level. Conclusions were that entrepreneurship 

results in improved standards of living and economic freedom to most women who were 

previously on the peripheries of economic growth and development. The research 

recommends that women should be given access to affordable credit with repayment periods 

aligned with the business cycle. Further studies should also be conducted to find out if men 

entrepreneurs are facing similar challenges. 

Key Words: Entrepreneurship, Women, Economic transformation 
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31. Impact of Self Help Groups on women in a Peri-urban settlement in 
Matabeleland, Zimbabwe 
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Abstract  

Women play a vital role in personal emancipation and community development. .Most 

women are involved in Self Help Groups doing projects to enhance their economic growth. It 

is the purpose of this research paper to establish the impact of the projects that are done at 

Esibomvu. Furthermore, the paper seeks to explore if the introduction of loans have 

motivated women to contribute to the economy of the nation. Interviews, questionnaires and 

focus group discussions are the research instruments that were used to collect data.  

Purposive sampling was used to select women who are involved. Fifty women and three 

Ward Co-ordinators were selected purposively and the Community Development Officer was 

selected. The results showed that some of the women’s lives were transformed by the Self 

Help Group projects that they were doing. The researcher recommends that women should 

vary their projects so that they are   part of socio-economic development of their country. 

Key Words: Impact, self-help groups, peril-urban settlement  
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32. Women entrepreneurship: enhancing participation in a depressed 
economy 

Mavunga Rosina  
rosmavunga@gmail.com 

077599819 
Hillside Teachers’ College 

Abstract 

Small and Medium Enterprises (SMEs) are important as they contribute to economic growth. 

Globally women are involved in entrepreneurship. They occupy very important position in 

the economic growth and development of nations. The success of the entrepreneurs is 

hampered by global economic crisis. To enhance continued participation and develop SMEs 

as a thriving sector in Zimbabwe the government intervention was a necessity. The study 

sought to establish and assess the impact of mechanisms that enhance women participation. 

The study was a case study of women entrepreneurs in Mzilkazi district.  Sample of the study 

constituted women entrepreneurs in tailoring, milling, poultry, gardening, crafting and 

pottery. In depth semi-structured interviews were conducted with an official from the 

Ministry of women affairs, ward coordinators and women entrepreneurs in the district. The 

qualitative interviews allowed for a comprehensive insight into the mechanisms that are in 

place and their effectiveness. The results showed that women entrepreneurs have support 

from the government through women development fund, business linkages, skills 

development and the legal framework. Lack of collateral and supporting documents required 

restricted women entrepreneurs in accessing loans. Their knowledge on business skills 

improved after training. A combination of mechanisms is key in improving women 

entrepreneurs’ business practices.  

Key Words: Entrepreneurial mechanism, women entrepreneurship, Small and Medium 

enterprises, economic growth 
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Entrepreneurship and Employment 

33. Enhancing Entrepreneurship Ecosystem for Youth Employment: A 
Case of Bulawayo 
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Abstract  

The objective of this study was to establish the challenges youth entrepreneurs face in starting 

and running small businesses in Bulawayo. The research adopted the interpretivist 

philosophy. The study utilized a survey design which is useful for assessing youth 

perceptions on entrepreneurship. Primary research was conducted using questionnaire 

surveys that were administered to youth entrepreneurs. Questionnaires were used to collect 

data and in-depth interviews were used to provide qualitative insights into the data collected. 

Apparently, secondary data has gathered from documentary evidence related to youth 

entrepreneurship. In data analysis, SPSS was used to analyze the quantitative data and 

thematic analysis was used to analyze qualitative data. The study used a sample of 64 

respondents who were randomly sampled to take part in the study. The sample included youth 

entrepreneurs, lecturers in entrepreneurship and government employees. The study found that 

a majority of entrepreneurs were independent and self-employed entrepreneurs. A number of 

factors were noted to affect youth entrepreneurs in Bulawayo and these include, low levels of 

organization and poor coordination, lack of access to markets and inadequate financing, lack 

of access to markets and inadequate financing, lack of access to markets and inadequate 

assistance from the government have hindered youth entrepreneurs from attaining their full 

potential. The study recommends that stakeholders should employ quick and appropriate 

policies to develop the entrepreneurial ecosystem so as to reduce the alarming unemployment 

rates amongst the youth in Bulawayo. 

Key Words: Enhancing, Entrepreneurship, Ecosystem, Youth Employment. 
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34.  Labour laws enforcement: pillar to sustainable entrepreneurship 
industrial relations in Zimbabwe 

Dominic Uzhenyu 
Mobile phone- 0772 385 053 

dominicuzhenyu@gmail.com or duzhenew@yahoo.com 
Abstract 

The study investigated the increasing labour disputes among emerging entrepreneurs in 

Zimbabwe. The study was qualitative and targeted emerging entrepreneurs, informal sector, 

colleges, and relevant ministries. The non-random quota sampling was used Participants were 

28. Unstructured interviews conducted were analysed using the content analysis technique. 

Major findings were; institutions of higher learning offered courses on entrepreneurship 

without dwelling much on the major labour laws particularly the Labour Act 28:01, Factories 

and Works Act and the National Social Security Authority Act. Numerous labour disputes 

pertained to non-compliance as evidenced by retrenchment procedural flaws, violation of 

fundamental rights, unfair labour practices, unclear contractual agreements, lack of 

compensation and social security, non-provision of insurance, medical and pensions cover. 

There was need to incorporate industrial relations as a compulsory course in Entrepreneurship 

in training institutions to cover the country’s labour laws so that such knowledge is already 

inculcated before one becomes an entrepreneur. 

      
Key Words: Decent job, Entrepreneur, Informal sector, Labour dispute, Labour law, Small 

businesses, unfair labour practice 
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35. Entrepreneurship: a panacea to unemployment challenges facing 
Zimbabwe 

Dominic Uzhenyu 
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Post office, P.O Box MP1119, Mt Pleasant, Harare, Zimbabwe 
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dominicuzhenyu@gmail.com or duzhenew@yahoo.com 

Abstract 

This study sought to establish why Zimbabweans did not take entrepreneurship seriously to 

avert high unemployment levels. Since 2007, a number of companies have downsized. There 

have been numerous cases of retrenchments. The study was qualitative and targeted 

government ministries, industry and commerce, the informal sector, emerging businesses, 

schools and colleges.  Unstructured interviews were used to generate data. Data analysis was 

done using the content analysis method. Major findings were; awareness on entrepreneurship 

had been done through Ministries of Primary and Secondary education, Higher Education, 

Small and Medium Enterprises and Youth, Indigenization and Economic development, civic 

society and the corporate world but with little success. There was still a strong culture among 

Zimbabweans to look for formal employment in established companies. A culture paradigm 

shift was needed by having entrepreneurship a mandatory course from primary school. 

Support from government and financial sector to fund prospective viable business ventures 

was also needed.   

Key Words: Business skills,    Curriculum review,      Entrepreneurship,      Unemployment, 

Zimbabwe Agenda for Sustainable, Social and Economic Transformation (ZIMASSET) 
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36. Strategies towards promoting youth employment through 
entrepreneurship skills development in the hospitality and tourism 
industry 

Gabriel Ngwenya 
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Abstract 

Youth unemployment rate continues to be a developmental challenge in most countries in 

Southern Africa and Zimbabwe is no exception. It has been recorded by ILO that 64% of the 

total unemployed are youth aged between 18 and 30 years. Unemployment among the youths 

is a very significant problem in Zimbabwe. Large private and public sector corporations 

simply cannot create enough jobs for the young men and women being churned out by the 

institutions of learning. The solution to this rising challenge is the promotion of self-

employment. Entrepreneurship has become a driver for economic growth in every nation due 

to its ability to make, generate employment, promote innovation, produce competition and 

create economic wealth.  The gap is that the mindset of the youths is that of job seekers 

instead of job creators. A case study of the bakery youth project at the School of Hospitality 

and Tourism was studied. The respondents for this study were youths running a bakery 

project and National Diploma students at the School of Hospitality and Tourism. The 

researcher used secondary data, questionnaires, and interviews. Based on this study, it was 

found that the youths’ mindset have a significant relationship with self-employment intention. 

This study was able to provide factors that determine self-employment among youths.  

Youths fail in most cases because they want to come up with mega projects overnight not 

withstanding that small is beautiful. The study recommends that youths be educated more on 

the pull factors rather than push factors when starting a business. Furthermore, the 

government and private sector must come up with strategies to incubate upcoming youth 

projects and opportunity recognition in the market. This concept is that of Corporate Social 

Responsibility and the role it plays in youth entrepreneurial startup businesses. 

Key Words: self-employment intention, incubation, entrepreneurial skills, opportunity 

recognition. 
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37. An Analysis of employee involvement in business decision making as 
a tool for business success 
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Abstract  
Employee involvement in business decision making is believed by some to lead to success in 

a business by increasing productivity, problem solving, organisational citizenship, innovation, 

commitment and profitability. This study focused on how employee involvement in business 

decision making can be a tool for such success. The objectives of the study were to (i) find 

the extent to which employees are involved, (ii) to find the factors that affect employee 

involvement, (iii) to explore the benefits of employee involvement in business decision 

making and (iv) to explore various forms of involvement. 

Qualitative research methods were used and this research was a case study of one government 

Institution. Data was analysed using the thematic approach and results showed that less than 

50% of staff were involved due to fear of loss of control and ignorance on the subject by 

management and this affected worker motivation and it hampered productivity. The research 

was valuable as recommendations were made to management to adopt various ways of 

employee involvement for the success of the business. 

 

  

50 
 
 



38.  Impact of Entrepreneurship Activities on Employment Creation: A 
Case Study of Gweru 

Lawrence Dumisani Nyathi 
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Lupane State University 
Abstract 
The government is struggling to look for solutions to the unemployment challenge and one 

approach has been the promotion of self-employment through entrepreneurship.  Since 2000 

onwards capacity utilization has been shrinking resulting in colossal retrenchments both in 

the private and public sector. As a result the majority of the people have turned to 

entrepreneurship activities for survival. Entrepreneurship has a role to play in easing the 

unemployment problems in developing countries like Zimbabwe. It has been realized that 

both skilled and unskilled labour in underperforming economies survive on informal sector 

activities. Therefore the paper investigated the impact of entrepreneurship activities in the 

Zimbabwean economy, a case study of Gweru Central Business District, which has also been 

hit by massive deindustrialization. Descriptive design was employed to investigate how 

entrepreneurship activities are playing a critical role in creating employment in Gweru CBD 

and it was supported by purposive sampling technique. The sample consisted of 100 people 

out of the entrepreneurs in Gweru urban (20 business from Mutapa industrial area, 25 from 

Light industrial area and 55 from the Central Business District). Data was collected using an 

open ended questionnaire. The study revealed that entrepreneurship activities create 

employment and contributed significantly to the development of the Zimbabwean economy. 

Nonetheless, entrepreneurs are constrained in their maneuvers because of lack of financial 

support and required technology. Given their significance to the economy, the paper suggests 

that these businesses should be assisted by the relevant stakeholders to graduate from 

informal to formal sector. This will boost rapid economic growth. 

Key Words: impact; entrepreneurship activities; employment 
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39. Production of Food Grade Aliginate from Local Zimbabwean Algae 
Species  
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Abstract  

Isolates of Laminaria digitata and Laminaria hyperboria were obtained from local water 

bodies in Zimbabwe (Kariba Dam, Chinhoyi River and Mazowe Dam). These two species 

were cultivated and harvested in the laboratory. Laminaria digitata gave a much higher fresh 

biomass yield (0.976 kilograms) as compared to Laminaria hyperboria (1.653 g) and was 

selected for further investigation. Crude alginate was extracted from Laminaria digitata using 

Method A (based on US Patent number US3396158 (US Patent office, 1959) and Method B 

described by Columpong et al, (1999). The alginate obtained from Laminaria digitata was 

analyzed and gave the following results: yield of 6.9 % and 15.9 %; purity of 69.8 % and 96 

%, for methods A and B respectively. It was concluded that Laminaria digitata can 

potentially be used at industrial level to produce food grade alginate.  

Key Words: alginate, Laminaria digitata, Laminaria hyperborea, algae, extraction, 

stabilizers 
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 Abstract 

Joshua Mqabuko  Nkomo  Polytechnic  in  Gwanda  was  offering  teacher  education  only  

until  2004  when  technical  courses  were  introduced.  The  move  was  to  equip  students  

with skills  for  sustaining  their  livelihoods. This also necessitated the introduction of 

courses in horticulture. A  qualitative study  was  conducted  to  try  and  find  out  if  the  

colleges  activities  responded  positively  to  the  above  given  goals. A  purposive  sample  

comprising  1  dean, 4  heads  of department  and  4  lecturers  was  selected. The sample also 

included 10 former students and 15 others who were on campus selected using convenience 

and systematic random sampling respectively. To  generate  and  collect  data , structured  

interviews  and  focus  group  discussions  were  used. The  findings  were  that, participatory  

involvement  in  permaculture  enabled  the  students  to  gain  skills  and  insights  about  

how  to  increase  productivity  and  yields  at  the  same  time  restoring  the  environment. 

This  increased  the  students  knowledge  and  skills  about  the  symbiotic  interdependence  

of  the  ecosystems  within  the  local  environment  as  well  as  mitigating  the  negative  

effects  of  climate change. According  to  the  study  the  knowledge  of  stewardship  of  the  

environment was  further  cascaded  down  to  the  communities  where  the  students  

worked. The  skills  acquired by  the  students  during  their  training  enabled  them  to  be 

employed  in  one  form  or another  thereby contributing  to  the  country’s  economy. From  

the  findings  of the  study  it  was  necessary for  the  college  to  acquire  a  farm  so  as  to  

scale  up  production  to  sustain  its  activities  and  improve  food  security  for  the  

immediate Gwanda Community. 

 

Key Words: Permaculture, ecosystems, livelihoods, stewardship, Zimbabwe 

  

54 
 
 



41. Peasant farmers’ transition from anthropocentrism to ecocentrism in 
wildlife-agrarian landscapes of the Luangwa Valley, Zambia 

Nyirenda V.Ra & Tembo, Ob 
aDepartment of Zoology and Aquatic Sciences, School of Natural Resources, The Copperbelt 

University, P.O. Box 21692, Kitwe, Zambia. Email:  vincent.nyirenda@cbu.ac.zm;   
vrnyirenda@hotmail.com 

bOscar Tembo, Dag Hammarskjöld Institute for Peace and Conflict Studies, The Copperbelt 
University, P.O. Box 21692, Kitwe, Zambia. otembo@mail.upeace.org; oseacar@yahoo.com; 

oscar.tembo@cbu.ac.zm 
Corresponding author: Nyirenda, V. R., vincent.nyirenda@cbu.ac.zm;   

vrnyirenda@hotmail.com 
Abstract 

Rural development and biodiversity conservation form nexus, involving perceptions and 

attitudes. This study interrogated the farmers’ perceptions and attitudes, in a food insecurity 

prone area, in mitigating environmental risks, shocks and stresses resulting from human-

wildlife conflicts and climate change and variability. Semi-structured questionnaires were 

administered to 358 randomly sampled local households and 36 focus groups discussions 

were conducted in six chiefdoms. New Environmental Paradigm (NEP) valuing scale was 

adopted in determining farmers’ orientation towards anthropocentrism or ecocentrism. Using 

radar diagram, out of the six factors (i.e. social learning; benefit sharing of payments for 

ecosystem services; market opportunities; financial remittances; input support; and 

institutional governance change) explaining paradigm shift that was analysed, social learning 

was the main enabling factor. However, the key constraints to enhanced local adoption of 

ecocentrism were: (a) weak governance; (b) frail local vertical social networking; and (c) 

inadequate adaptive capacity of farmers and other stakeholders to innovate. Cognitive and 

physical interventions such as traditional ecological knowledge and integrative land use 

planning, respectively, are critical. 

 
Key Words: environmental attitudes; environmental values; social learning.  
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 Abstract 

The study seeks to establish the challenges which were affecting small scale miners in 

Gwanda to grow and improve the gold production in the area. The study adopted a qualitative 

methodology where a case study design was used. The population consisted of twenty five 

small scale miners who were randomly selected. Questionnaires, interviews and direct 

observations were used to collect data. The findings were that; few small scale miners had 

some basic training in mining. Most small scale miners had inadequate machinery and 

transport challenges to carry gold ore to crushing mills. The recommendations were that 

induction workshops on mining methods and safety of mine workers were needed. Fidelity 

Printers and refineries can be engaged to procure mining equipment and machineries for 

small scale miners. 

 Key Words: Artisanal small scale gold mining, Empowerment and Indigenisation Act, 

Illegal miners, Fidelity Printers and refineries, Environmental Management Agency 
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Abstract 

Artisanal and small scale mining (ASM) is widespread in the minerals-rich developing 

countries including Zimbabwe where it constitutes both a livelihood strategy and an 

economic development activity. According to case studies in this paper, the ASM sector in 

Zimbabwe faces challenges of inadequate skills, equipment, health and safety standards, and 

access to capital and markets which hamper productivity. This paper demonstrates that 

universities and technical colleges can complement government efforts in enhancing mining 

productivity and environmental and safety standards of ASM through formalising the sector 

by rendering appropriate training, support and equipment. Such well-trained and well-

equipped miners are likely to undertake formal mining that can attract funding. Mining-

related departments can further contribute to formalisation of the sector by empowering 

graduates to start their own formalised small mining enterprises, by manufacturing and 

availing affordable mining and mineral processing equipment to the sector, and by 

undertaking or facilitating resource mapping and evaluation.  
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Abstract 

Due to the increasing energy shortages in the sub-Sahara Africa, countries are looking for 

alternative energy sources that are renewable such as the biocoal solid fuel from organic 

municipal waste. This paper presents the influence of various process factors that affect the 

performance of biocoal. The biocoal performance in terms of calorific value can be enhanced 

by carbonising at temperatures of 300-400 °C for residence times of 4-5 hours. Ignition times 

of 200s are achieved for biocoal with small sizes of 120 g and have a burning rate of up to 

600 min/kg. A high compressive strength of 400N is achieved after using binder ratios of 1:10 

parts of the bio charcoal at a packing moisture content of 5%. Biocoal if processed optimally 

can provide eco-friendly energy promoting sustainable development in Africa. 

Key Words: Organic Municipal Waste, biocoal, process factors, renewable energy 
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Abstract 

Indiscriminate discharge of raw wastewater resulted in pollution of the aquatic environments 

and loss of biodiversity along Mukuvisi Stream. The aim of this research was to monitor 

wastewater quality parameters against ZINWA Effluent Standards after incorporation of a 

chemical treatment process into the existing physical treatment process at National Foods. 

The methodology was divided into Wastewater Treatment and Wastewater Quality Analysis. 

Alum, Alsa Floc and Lime were used for treatment and standard methods for analysis were 

used. One Sample T-tests were done in SPSS. Most results showed a positive kurtosis 

meaning that they were close to ZINWA effluent standards. Parameters under investigation 

varied significantly (P<0.05) with ZINWA effluent standards. The mean concentrations in 

mg/L were found as TDS: 906, chlorides: 271, FOG: 2.39, phosphates: 0.94 and pH of 6.9 at 

21.6 ºC which were bellow maximum permissible limits. It was recommended that treated 

wastewater be used for general cleaning, coal dust suppression and watering lawns.  

Key Words: Physico-chemical Monitoring, Flocculation, Coagulation, Sedimentation 

 

  

59 
 
 



46. Potential Local Tonewoods for Dreadnought Acoustic Guitar in 
Zambia 

Elisha Ncubea* and Paul Masilinga b 

Copperbelt University, School of Natural Resources, Department of Biomaterials Science and 

Technology, Kitwe, Zambia (elisha.ncube@cbu.ac.zm or enncube@yahoo.com*a) 

Abstract 

We observed that acoustic guitars made in Zambia using local timbers have poor sound 

quality and appearance, low durability, high weight and their neck twist. Some imported 

guitars exhibit similar problems. A study was conducted to evaluate four Zambia grown 

timbers to determine their suitability as acoustic guitar tonewoods. The properties analysed 

were: specific gravity, dry weight, Janka hardness, modulus of elasticity, volumetric 

shrinkage and grain. Pinus kesiya was selected for making the sound top because of its 

brighter appearance and good sound propagation, 4,481 m/s. Pterocarpus angolensis were 

used for the neck, fingerboard and, the back and sides as it had good characteristic 

impedance, 2,298,184 m4/s kg, while the bridge was made using Baiakea plurijuga as it 

displayed quite a high Janka hardness value of 13.3 kN. The acoustic guitar made using the 

selected timbers, i.e. the Experimental guitar, was qualitatively compared to Imported guitars 

and a Local guitar made by a Luthier in Ndola, Zambia. The sound quality test scores for the 

Imported (15), Experimental (19) and Local (15) guitars showed the superiority of the 

Experimental guitar. In overall, the Experimental guitar obtained a test score of 30 which was 

at par with that of imported guitars, i.e. 30, while the Local guitar trailed with an overall test 

score of 26. The difference between Local and Experimental guitars showed that there was an 

improvement in quality attributable to systematic wood selection as well as application of 

appropriate cutting pattern. The study established that Experimental guitars are of better 

quality than some of the imported guitars found on the market in Zambia. 

Key Words: Acoustic guitar, Tonewood, Sound propagation, Pinus kesiya, Pterocarps, 
angolensis, Baiakea plurijuga, Characteristic impedance, Janka hardness 
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47. Forest Fire History Reconstruction: A Case for Chati and Ichimpe 
Plantations in the Copperbelt Province, Zambia 

Elisha Ncube*, Fabian M. Malambo, and Michael Bwembya 

Copperbelt University, School of Natural Resources, Department of Biomaterials Science and 

Technology, Kitwe, Zambia (elisha.ncube@cbu.ac.zm or enncube@yahoo.com*a) 

Abstract 

Zambia Forestry and Forest Industries Cooperation’s fire history is incomplete for Chati and 

Ichimpe plantations, and so this study sought to develop one using dendrochronology 

techniques. Sawmills in Kalulushi and Kitwe that harvest from Chati and Ichimpe plantations 

were identified from which 13 and 10 disc were obtained, respectively. A 50 mm thick disc 

was cut from the butt end of each Pinus kesiya sawlog with fire scar(s). The discs were 

polished with up to 1200 grit size sandpaper to clearly reveal growth rings. These were 

measured on LINTABTM 6 series measuring system and crossdated by list method and quality 

checked by program COFECHA. The Fire History Analysis and Exploration System software 

was used to obtain fire dendrographs to show frequency and mean interval of fires. The 

intercorrelations of 0.357 and 0.259 (> 0.328) in ring width variation among trees as well as 

moderate mean sensitivities of 0.296 and 0.288 (> 0.2) for Chati and Ichimpe, respectively, 

indicated that the tree rings were responsive to the growth environment and were 

crossdatable. Most of the fires in Chati occurred in 2009, but fewer occurred 1996, 2007 and 

2003. Ichimpe plantation experienced most fire outbreaks in the years 2005 and 2009. None 

of these fires had records which show that a complete record of forest plantations fire history 

could be developed by dendrochronology methods. 

Key Words: Fire history dendrographs, Pinus kesiya, Fire History Analysis and Exploration 
System, Intercorrelation, Mean sensitivity. 
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48. Recovery of water from Central Effluent Treatment Plant using 
Powdered Activated Carbon /Ultra-Filtration (PAC/UF) hybrid 
system. 
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1. Harare Institute of Technology  

P.O.Box Be277 
Ganges Road, Belvedere 

+263-4-741422/37 
askyfungura@yahoo.com 

2. SRM University 
Kattankulathur - 603 203 

Kancheepuram District, Tamil Nadu, India 
Abstract 

Zimbabwe is currently going the indigenisation route where most small scale companies and 

even large scale companies might not afford to set-up effluent treatment plants. Collective 

treatment of effluent using membrane technology might be the answer. A hybrid Powdered 

Activated Carbon/Ultrafiltration (PAC/UF) system was used to check the feasibility of 

recovering water from a Central Effluent Treatment Plant in India where this concept is being 

tried. A sample identical to a collection of CETP influents from Tirupur and Telugupalayam, 

Tamil Nadu, India was passed through a treatment process of sand filtering, PAC adsorption 

and finally a UF membrane. Chemical Oxygen Demand (COD) was reduced from 2560mg/l 

to 160mg/l. Colour which is a major pollutant was reduced from absorbance of 1.857 to 

0.053. But colour could be reduced further through increasing the PAC per unit volume and 

increasing contact time. An adsorbent dose of 0.00125g/ml of PAC was used with contact 

residence time of 30minutes. Total solids (TS) was reduced from 27600mg/L to 200mg/L. 

Cloth filter was used after the PAC dosing system to reduce load on the UF system, minimise 

backwash time and hence increase productivity time. PAC usage reduces cost since it is 

relatively cheap. This system is perfect where recovery of chemicals is not a priority but 

where recovery of water is necessary. Both the retentate and permeate of UF can be reused 

since a lot of chemicals are removed by adsorption depending on sensitivity of process 

stages. Hardness is reduced together with sulphate content. 

Key Words:  Powdered Activated Carbon (PAC), Ultrafiltration (UF), Central Effluent   
 Treatment Plant (CETP) 
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49. Effect of priming leaf removal and fertilizer rates on the yield and 
quality of flue cured tobacco in Zimbabwe 

C. Koga and D. Rukuni 

Tobacco Research Board 

Abstract 

The leaf position on a tobacco stalk determines leaf quality.  Leaf quality is lowest for the 

bottom prime grades and is highest for the tip grades at the topmost part of the plant.  

Experiments on removal of lower leaves to eliminate prime (P), lug (X) and sometimes cutter 

(C) grades date back to the nineties; and results then indicated that there was no merit in this 

practice. Recently, there have been changes in market preferences, and merchants are 

demanding more of the upper leaves and paying a premium for these.  This necessitated the 

re-initiation of leaf priming studies using two new higher yielding varieties at two sites for 

two planting dates (September and October).  In these experiments, up to 10 bottom leaves 

were removed, and also topping reduced the number of remaining leaves to 14 against the 

standard of 18 leaves. In some treatments, additional fertilizers were applied to improve yield 

and quality of the remaining leaves. Yield and quality parameters, leaf morphological 

characteristics, and leaf chemistry were assessed. The cost-benefit analysis of bottom leaf 

removal exercise showed value increase from the standard. The highest value gain (~US$2 

839) was obtained when six bottom leaves were pruned with an additional 400 kg/ha of high 

analysis fertiliser applied at pruning, resulting in a yield increase of 1 104 kg/ha compared to 

the standard (no priming, no additional fertiliser). The same trend was obtained in the 

previous season (2014/15) where 421 kg/ha yield increase was observed when six leaves 

were pruned with similar fertiliser adjustments. Although the priming leaf removal exercise 

seems to have positive results, the overall effects depend on variety, topping height, priming 

level and time of planting. The early planted irrigated crop responded more positively to 

priming removal than the late planted dryland crop.  

Key Words: leaf quality, yield, priming leaves, varieties, net profit 
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50. Production of Nicotinic Acid from Tobacco Waste 
Fred M. Saziyaa*, Assured P. Chidembeseb 

abHarare Institute of Technology, Department Of Chemical And Process Systems 

Engineering,  

 Harare Institute of Technology Campus, Ganges Road, Belvedere, Harare, Zimbabwe. 

*Corresponding author: fsaziya@hit.ac.zw; fmsaziya@gmail.com;  Cellphone  0778125779 

Abstract 

Between 1980 and 2012 more than 3 million Zimbabweans were affected by pellagra 

resulting in 100 000 deaths. Recent research has focused on the development of chemicals 

that might be used to cure or prevent pellagra especially in developing countries like 

Zimbabwe. According to a research from the journal of internal medicine (Carlson, 2005), 

nicotinic acid is one of the major drugs used to prevent and treat pellagra (niacin deficiency). 

Nicotinic acid or Niacin is involved in both DNA repair and the production of steroid 

hormones in the adrenal gland. This project focuses on the design of a plant that produces 10 

ton per day nicotinic acid using nicotine obtained from tobacco waste. The design process has 

four main stages which include the extraction stage, oxidation, purification and crystallization 

stage. By following this particular reaction path, the process avoids the more classic method 

of preparation by which nicotine is oxidized with potassium dichromate, a reaction with 

considerably more toxic reactants and waste (Gerson, May 2008). The entire system provides 

a green process producing nicotinic acid in relatively high purity, around 97.7%.  

Key Words: Nicotinic acid (niacin), Vitamin B3, Tobacco waste, Nicotine, Pellagra  
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51. Use of high analysis slow release fertilizers in tobacco production 
M. C. Matokwe 

Tobacco Research Board, Kutsaga Research Station, Airport ring Road, Box 1909, Harare, 

Zimbabwe. 

mmatokwe@kutsaga.co.zw 

Abstract 

Nitrogen is the most important nutrient affecting tobacco yield and quality. However,   

nitrogen losses from the soil-plant system are large resulting in low nitrogen use efficiency. 

As part of recent developments in soil fertility management, compound fertilizers protected 

by a complex bio-organic coating which ensures controlled and sustained release of nutrients 

have been introduced. The slow release of nutrients from the fertilizers minimizes leaching 

losses, thus negating the need for additional nitrogen side dressing. This paper presents 

results of a trial that was set up to evaluate a slow release fertilizer in tobacco production. The 

use of the tested slow release fertilizer produced similar growth, yield and quality results 

compared to applying a combination of compound C and ammonium nitrate which is the 

standard practice. Nitrate availability in the root zone of the slow release fertilizer (SRF) 

treatments was comparable to the standard despite a reduced nitrogen application rate. This 

SRF is therefore a good substitute for the basal compound fertilizer and ammonium nitrate 

application (recommended practice) and can lead to substantial savings in fertilizer and 

labour costs.  

Key Words: fertilizer, tobacco, soil nitrate 
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52. Preparation of activated carbon from tobacco stalks by microwave 
assisted zinc chloride activation 

aMudyawabikwa B. and aMusuna-Garwe C. C. 

bmudyawabikwa@kutsaga.co.zw and cmusuna@kutsaga.co.zw 
aTobacco Research Board P.O Box 1909. Harare. Zimbabwe 

Abstract 

Tobacco crop is an economically important crop accounting for over 20% of export receipts 

in Zimbabwe. This crops is grown by well over 80 000 growers on a hectarage of over 100 

000. However, in Zimbabwe only the leaf is valuable as stalks have no economic use. 

Elsewhere, due to the high lignin and cellulose content, tobacco stalks are being used for the 

production of energy briquettes among many other uses, giving the crop additional value. The 

objective of this trial was, therefore, to investigate the possibility of using tobacco stalk 

material as a precursor for activated carbon preparation and enable it to have additional 

utilizable value. The optimization of the preparation of activated carbon using tobacco stalks 

and microwave heating was studied. The optimized conditions for activated carbon 

preparation were a radiation power of 280 W for a period of six minutes having impregnated 

the precursor material with 30% ZnCl2 for 24 hours. The obtained activated carbon yield and 

iodine number were 49.43% and 1264.51 mg/g respectively. The activated carbon also had a 

point of zero charge of 5.81. It can, therefore, be concluded that tobacco stalks can be turned 

into an economically important product through the production of activated carbon which can 

perform well in comparison to other products produced from different precursor materials.  

Key Words: Activated carbon, adsorption isotherms, adsorption kinetic models, intra-particle 

diffusion model. 
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53. Root-knot nematode resistance: Reconciling pest control with 
economic and environmental sustainability in tobacco farming 

T.S. Mahere1 & S. Dimbi1 
1Tobacco research Board (Kutsaga Research Station) P O Box 1909, Airport Ring Road, 

Harare, Zimbabwe. 
Corresponding author: tmahere@kutsaga.co.zw 

Phone: +263 4 575289/94 

Abstract 

Root-knot nematodes (RKNs) are among the economically important pests of tobacco that 

can significantly reduce yield if no control measures are taken. Among the most effective 

management strategies is the development and use of RKN-resistant cultivars. Since 1992 

when the first RKN resistant cultivar was developed, the Tobacco Research Board has 

continued to develop varieties with varying levels of RKN resistances with some capable of 

being successfully grown with no nematicide, if good rotations are practised. Recently 11 

new varieties with improved yield and quality were developed. The objectives of this trial 

were to evaluate the performance of these varieties under high RKN pressure and study host-

parasite interactions. The resistance work was conducted in the field where nematode 

populations had been boosted by planting a susceptible cultivar for a season while that to 

establish host-parasite interactions was conducted under greenhouse conditions. In the field a 

split plot design with fumigation/no fumigation as the main plot and the varieties as the 

subplots was used while a systematic design was used in the greenhouse trial. In the 

greenhouse six-week-old tobacco seedlings were inoculated with 5000 M. javanica eggs and 

disease development monitored. Root galling assessments were done and the number of 

juveniles in the roots was quantified.  Results from both the field and greenhouse trials 

showed that all the 11 varieties had some level of resistance and could be placed into two 

clusters of moderate and high resistance. The implications of these results will be discussed. 

Key Words: resistance, root-knot nematode, juvenile, gall-rating 
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54. Evaluation of the efficacy of biocontrol agents for the management of 
Pythium root rot in the float seedling production system 

T. E. Sigobodhla 

Tobacco Research Board 

P.O. Box 1909 

Harare, Zimbabwe 

tsigobodhla@kutsaga.co.zw 

Abstract 

Pythium root rot (PRR), caused by Pythium myriotylum Drechsler can be a devastating disease in 

the float bed tobacco seedling production system if left uncontrolled. Currently no tobacco 

varieties are resistant to this disease and the lone effective control measure is the use of 

fungicides. Only two fungicides, metalaxyl and fenamidone+mancozeb, are registered for the 

management of PRR in Zimbabwe and are thus widely used. However, the continuous use of 

fungicides may lead to the development of resistant pathogen populations and thus other control 

measures should be used in an integrated management approach. Biological control agents offer 

an environmentally friendly option for the management of a wide range of pathogens and insect 

pests. The objective of this trial was, therefore, to evaluate the biological control agents Beauveria 

bassiana and Trichoderma harzianum for the management of Pythium root and stem rot. The 

work was initially done in the laboratory and then continued in float beds in the open. In the 

laboratory, B. bassiana was effective against four Pythium isolates at 109 cfu/ml of medium. In the 

floatbeds, seedlings were inoculated with two Pythium isolates 57 and 87 before treatment with 

the biocontrol agents at 108 and 109 cfu/m2. Multiple applications starting at sowing and at 3, 5, 7 

and 9 weeks after sowing (WAS) were done. Results show that, of the two, Beauveria bassiana 

had a potential for Pythium control. The results are discussed in detail in this paper. 

 

Key Words: Pythium root rot, Beauveria bassiana, Trichoderma harzianum, biological control 
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55. Understanding the Biology of a Pest as a Precursor to Developing 
Effective Management Strategies: The Case of the Tobacco Aphid, 
Myzus Persicae Nicotianae, in Zimbabwe 

Masukwedza R., Ruzane R., and Dimbi S1 
1Plant Health Services Department, Kutsaga Research Station, Tobacco Research Board, P. 

O. Box 1909, Harare, Zimbabwe 
Corresponding author: rmasukwedza@kutsaga.co.zw 

Abstract 

The tobacco aphid, Myzus persicae nicotianae (Hemiptera:Aphididae) is an economically 

important pest of tobacco, causing extensive yield losses through the transmission of 

economically important virus diseases such as bushy-top virus disease and Potato Virus Y 

(PVY). The management of the pest is through an IPM approach which encompasses proper 

timing of planting before aphid populations peak, the use of aphicides and adherence to 

legislated sowing, planting and stalk destruction dates to create a dead period where there is 

no host for the aphids. In order to devise well timed and effective control strategies, studies 

were conducted at the Tobacco Research Board from January 2011 to December 2013 to 

establish the population trends and better understand the genetic variation of the Zimbabwean 

populations. The information collected included population fluctuation trends of the winged 

form, colour variations and the reproductive potential of field populations. Results showed 

that two populations, a green and red morph can be detected on tobacco and that the red 

morph is a more aggressive pest which reproduces faster and produces more nymphs than the 

green. Population fluctuation data showed that as was reported back in the 1960s, when 

similar work was conducted at TRB, aphid populations still peak in December to mid January 

and are lowest early in the season. The implications of these results will be discussed in this 

paper.  

Key Words: tobacco aphid, winged aphid populations, red morph, viruses, legislated dates. 

  

69 
 
 

mailto:rmasukwedza@kutsaga.co.zw


56. Getting More out of the Golden Leaf Crop: Extracting Value from 
Tobacco Stalks 

F. Magama*, S. Dimbi and D. Garwe 
Tobacco Research Board, P.O. Box 1909, Harare, Zimbabwe 
*Corresponding author email: fmagama@kutsaga.co.zw 

Abstract 

Tobacco stalks represent a type of abundant renewable resource, with a huge tonnage 

produced annually in Zimbabwe. These are however, currently considered agricultural waste 

as they have no commercial value. Elsewhere, other non-leaf components of tobacco such as 

the seed and the stalks are used to produce edible oil and energy briquettes respectively. It is, 

therefore, of strategic importance for Zimbabwe to research on value addition of the non-leaf 

components tobacco such as stalks. In this paper, possible uses of tobacco stalks are 

identified and key technologies and methodologies developed elsewhere for making 

commercial products suitable under Zimbabwean context discussed. Further, some highlights 

on recently initiated work on possible value adding processes of tobacco stalks at the Tobacco 

Research Board are provided. Already a protocol for the development of a low-cost activated 

carbon adsorbent from tobacco stalks that can be used for the treatment of drinking and 

effluent water by Municipal Councils in Zimbabwe was optimised. If commercialised this 

technique would reduce foreign currency usage on importing activated carbon. The use of 

tobacco stalks as suggested in this paper constitutes value addition and beneficiation. 

Key Words: Tobacco stalks, alternative uses, value addition, beneficiation 
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57. Effect of planting date on tobacco seed yield 
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Abstract 

The time of planting is a critical factor in hybrid seed production for many crops.  In tobacco, 

it has been shown that late planting of the leaf crop results in low yields with December 

plantings yielding the least, while September and October plantings yield the highest. 

However, no work has been done to establish the effect of planting date on tobacco seed 

yield. The objective of the study was, therefore, to explore the effect of planting date on seed 

yield and quality for some Kutsaga varieties. Two parental lines, XS and ONC were used and 

three planting dates September, October and November were assessed. The trial was 

conducted over two seasons. The design was a split plot with the variety as the main plot and 

the planting date as the subplot in 6 blocks. The yield components including number of 

capsules/plant, capsule weight, seed size, seed yield/plant were measured. Results showed 

that yield decreased progressively as planting was delayed from September to November. The 

total seed yield decreased by 10-31% by delaying planting from September to October and by 

32-79% when delayed to November. In both seasons, there were no interactions between the 

planting date and maternal parent for total seed yield. These results, therefore, suggest that 

September is the most appropriate date for planting maternal seed parents in tobacco hybrid 

seed production. 

Key Words: Planting date, seed yield, hybrid seed  
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58. Assessing the Genetic Diversity of Nicotiana Rustica Accessions Using 
Inter-Simple Sequence Repeats 

Kashangura C1; Muzhinji, N1 
1Tobacco Research Board, Kutsaga Research Station, Molecular Biology Division, P.O. 

Box 1909, Harare, Zimbabwe 

Abstract 

The use of Zimbabwe tobacco landraces in developing varieties better suited to climate 

change environments may become critical in the future, thus the need to properly characterize 

the landraces using molecular based DNA techniques. The occurrence of several landraces 

with similarity in morphology poses a quandary especially when relying on morphological 

data which have been shown to be of limited value for modern systematics due to their 

inherent simplicity, evolutionary convergence, parallelisms and phenotypic plasticity. Thus, 

this study sought to determine the genetic relatedness of the Zimbabwe tobacco landraces 

maintained in the Kutsaga germplasm library for unambiguous use of the accessions in the 

future. Genetic diversity was determined using seven ISSR markers which showed useful 

polymorphism in comparison to the rest of the ISSR markers screened. Based on these seven 

ISSR markers, the N. rustica accessions separated into three clusters which were separate 

from the commercial N. tabacum varieties cluster. The N. rustica (Nakuru) accession was 

determined to be genetically distant from the other N. rustica accessions as it separated from 

the other N. rustica accessions which may be beneficial in future fitness of N. rustica in 

possibly novel environments brought about by climate change. This study enabled 

differentiation of the N. rustica accessions and elucidated genetic diversity amongst them 

which can be exploited for potential development of improved cultivars. 

 

Key Words: Genetic diversity, landraces, Nicotiana rustica, breeding.  
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59. Predicting responses of Red spider mite Tetranychus evansi (Acari: 
Tetranychidae) under changing climatic conditions: modelling and 
management in Tobacco agro-ecosystems in Zimbabwe 

M. Shamudzarira and S. Ndlela  
Tobacco Research Board (Kutsaga Research Station) P O Box 1909, Airport Ring Road, 

Harare, Zimbabwe 
Corresponding author: mshamhudzarira@kutsaga.co.zw  

Abstract 

Red Spider mite Tetranychus evansi (Acari: Tetranychidae) is an invasive worldwide pest of 

solanaceous crops.  The pest was reported for the first time in Zimbabwe during the 1979 

agricultural season and has been known to affect tomato and potato cropping systems mainly 

under subsistence farming models where cultural and chemical controls are not strictly 

adhered to. However, the pest had not been of major importance in the tobacco agro-system 

until the 2015-16 tobacco season, when numerous reports of red spider mite damage on 

tobacco were received. With the ever increasing number of tobacco farmers in Zimbabwe, the 

potential for the pest to increase and invade tobacco farming systems is high. To effectively 

manage this pest, predicting climatic and host population regions that will favour the 

reproduction and spread of the pest is important. Remote sensing technology is a tool that 

offers researchers and stakeholders a quick, reliable and near real time assessments of large 

spatial areas, useful to pest monitoring and management of pests and pathogens. It is against 

this background that this study was initiated with an objective to use geospatial satellite 

remote sensing to predict population dynamics, the spread and the potential damage of T. 

evansi. The paper describes the prevalence and spread of T. evansi in the tobacco farming 

system, gives a prediction of the most conducive environments for reproduction, and 

recommends suitable sustainable management practices to curb its menace. 

Key Words: Red spider mite, Tobacco, Remote sensing, Invasive species, pest resurgence 
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60. Determining the optimum plant density for selected flue cured 
varieties 
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Zimbabwe. 

Abstract 

Yield and quality of tobacco depends on good agronomic practices which include among 

other things, an optimum plant density. The optimum plant density of ~15 000 plants/ha was 

determined using early low yielding varieties but with the continued development of higher 

yielding varieties, it became imperative to conduct further experiments to determine if this 

plant density still produces the optimal leaf yield and quality for maximum profitability. A 

trial was set up in three seasons 2013/14, 2014/15 and 2015/16, to determine if there is merit 

in altering the plant density for the new varieties. In the first 2 seasons, the trial was set up in 

a split-split plot design with variety as the main plot and plant spacing  as the subplot with 3 

spacings 46, 56 and 66 cm and two varieties K RK66 and K RK26 were used. A fixed 

fertilizer regime was used across treatments and  significant differences on yield were  

observed. Yield increased  as plant spacing decreased. This could be attributed to the fact that 

more fertilizer was applied in the closer spacing treatment (543 kg/ha), compared to the wider 

plant spacing (378 kg/ha) which had a lower plant density. In the 3rd season, fertilizer was 

adjusted and again significant differences between plant densities were observed. Yield 

increased significantly as spacing increased. This could be because wider spacing had more 

fertilizer available to the plant (40g/plant) than the wider spacing (26g/plant). Conclusions 

drawn from the study are; when fertilizer per unit area is constant, the high plant population 

yields lower and when fertilizer per plant is held constant, lower plant population yields 

higher. Growers have to adjust fertilizer application to suit individual plant needs, implying that 

fertilizer usage should take into consideration plant population. Overall, where big, well-grown 

tobacco is expected, spacing of 56 - 66 cm between plants are recommended. 

Key Words: plant density, in row spacing,  
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61. Yield and quality of selected flue cured varieties is influenced not 
only by variety and planting time but also by the quality of the season 
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Zimbabwe. 

Abstract 

Yield and quality of tobacco is influenced by many factors including variations in planting 

time and the quality of the growing season. Three trials were established in a Completely 

Randomized Design in four blocks (CRD) on three different dates (August, September and 

November) to evaluate the effects of seasonal variation on yield and quality. The other 

objective was to assess the merits of planting tobacco earlier than the stipulated date of 1 

September; a date that was legislated to curb the spread of virus diseases and the carryover of 

pests by providing a tobacco free period.  Results showed that there was no significant yield 

increase between the August and September crop (3 252.44 versus 3 552.42 kg/ha 

respectively). However, the November crop had a significantly lower yield (2 378.30 kg/ha) 

than the August and September crop (p<0.04, LSD 856.30). The season was less favorable for 

growth because of extremely high temperatures ~40 oC and intermittent dry spells 

throughout. The highest yield was obtained from K RK66 (3 552 kg/ha), followed by K 

RK26 and K RK71 (2 918 and 2 911 kg/ha respectively). The August crop ripened slightly 

slower than the September crop. Leaf cures as measured by the grade index were similar 

across treatments (p>0.05) and ranged from 55.30 - 56.55. The August and September crops 

had barely any disease with 5.69% and 7.14% PVY incidence respectively, while the late - 

planted November crop was at greater risk from PVY with 20.89% incidence. Also, the 

November crop had more necrotic PVY plants (2.24%) compared to August and September 

crops (<1%). Overall, the August and September crops had comparable clean plants (97.86% 

and 96.82% respectively), while the November crop had 85% clean plants. Based on these 

results, there is no merit in planting before 1 September. Also, because K RK66 performed 

best, farmers should plant K RK66 when hot dry seasons have been predicted. It is an 

ongoing trial. 

 

Key Words: Intermittent dry spells, season quality, PVY,  
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62. Pythium myriotylum, the dominant specie associated with Pythium 
root rot of tobacco seedlings produced using the float tray system in 
Zimbabwe. 
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Abstract 

Tobacco seedling root rot and damping-off caused by Pythium species are common 

economically important problems faced by tobacco growers who use the hydroponic float 

tray seedling production system in Zimbabwe and other tobacco producing countries. 

Currently, knowledge of the occurrence and genetic diversity of the Pythium species 

associated with tobacco seedling root rot is limited.In this study, Pythium isolates associated 

with tobacco seedling diseases were characterized as the first step towards developing 

management strategies for the pathogen. A total of 120 Pythium isolates were collected from 

diseased tobacco seedling at Kutsaga Research Station, Banket and those brought into the 

Plant Clinic in the 2015-2016 tobacco growing season. Thereafter, isolates were identified to 

species level using morphological and molecular techniques and a subset of the isolates was 

tested for sensitivity to fungicides currently used as seed bed treatment. Sequence analysis of 

the internal transcribed spacer regions of ribosomal DNA (rDNA) confirmed all the isolates 

to be Pythium myriotylum. Phylogenetic analyses of the internal transcribed spacer region of 

the P. myriotylum isolates showed sequence diversity giving four distinct clades. This 

knowledge on the occurrence, distribution, and genetic diversity of Pythium species will help 

in the implementation of integrated control strategies of Pythium spp. in Zimbabwe. To the 

best of our knowledge this is the first comprehensive study to determine and characterize 

Pythium species associated with root rot in tobacco float seedling production in Zimbabwe.  

 
Key Words: Tobacco, Float-tray seedling production, Pythium spp., Pythium root rot, 

Genetic diversity, fungicide sensitivity 
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Cotton Farming and Production 

63. Evaluating the performance of cotton (Gossypium hirsutum L.) 
genotypes under diverse agro-ecological conditions of Zimbabwe: 
effects of genotype-environment interactions 

F Mukoyia and A. Kondwakwendaa 
Contact Details: mukoyif18@gmail.com, zimcott@africaonline.co.zw, 

Tel: +263 773060571 
aCotton Research Institute 

 Department of Research and Specialist Services, P. Bag 765, Kadoma, 
Abstract  

Yield and fibre quality have equal importance in cotton breeding, selection and varietal release. 

The existence of negative correlations among important cotton traits coupled with significant 

genotype x environment interaction (GE) among these traits poses both opportunities and 

challenges in cotton breeding. The objectives of this study were to determine the effects of GE on 

seed cotton yield, lint yield, earliness, gin out turn ratio, split boll weight, and correlations among 

these traits as well as understanding the implications on variety evaluation and release. Ten 

genotypes from Cotton Research Institute were evaluated at seven locations during the 2012/13 

and 2013/14 cropping seasons using a randomized complete block design with three replications 

at each location. Seed cotton, lint yield, earliness, gin-out-turn ratio and boll weight were 

measured on the genotypes at all locations. Analysis of variance for GE showed significant 

differences (P<0.05) on most traits except earliness index. There were large GE and error variance 

components on seed cotton yield and related traits that reduced heritability and correlation among 

these traits. Seed cotton and lint yield were positively correlated (P<0.001; r = 0.95) to each other 

while split boll weight was also positively correlated (P<0.004; r = 0.82) with 100-seed weight. 

The genotype plus GE biplot analysis showed that SZ 95-23 had high and stable yield and 

desirable fuzz grade which made it an ideal genotype for release. All locations belonged to one 

complex mega-environment while Chisumbanje Research Station was more representative and 

most discriminating site hence it is ideal for use in early generation testing of cotton germplasm. 

Key Words: Genotype x environment interaction, selection efficiency, mega-environments. 
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64. Evaluating the performance of long staple cotton (G. Hirsutum) 
genotypes under agro-ecological conditions of Zimbabwe 

A.Kondwakwendaa*, F. Mukoyia, S. Kambab, W. Mubvekeria and D. Kutywayoc 

Author’s Contact details: email- alekondwa@gmail.com; tel- 263-68-23927-9 
aCotton Research Institute, Department of Research and Specialist Services, Ministry of 

Agriculture, Mechanization and Irrigation Development, Kadoma, Zimbabwe. 
bBiometrics Bureau, Department of Research and Specialist Services, Ministry of 

Agriculture, Mechanization and Irrigation Development, Harare, Zimbabwe 
cCrops Research Division, Department of Research and Specialist Services, Ministry of 

Agriculture, Mechanization and Irrigation Development, Harare, Zimbabwe 

Abstract 

Thirty one long staple cotton genotypes comprising of two commercial varieties and twenty 

nine experimental lines were evaluated for field performance and fibre quality. The 

evaluation was done across six sites that represent the diverse agro-ecological regions of 

Zimbabwe. The trials were laid out in an alpha-lattice design. Analysis of variance (ANOVA) 

was done for field parameters namely total seed cotton yield (TSC), lint yield, Gin outturn 

percentage (GOT%), boll weight and earliness (EI%). Fibre parameters namely staple length, 

length uniformity, fibre strength, micronaire and fibre elongation were also measured. 

Significant differences (p<0.05) were observed in all field parameters and in staple length. 

Genotypes CY-95-3, 7107-01-1, 7106-01-1, 7118-01-3, TN-94-4, 99-05-6, GM96(b)-05-22, 

LV96-05-18, 925-05-5, LV96-05-21,and 919-05-4 were competitive against the commercial 

varieties. All measured fibre quality parameters were within the ranges of the acceptable 

standards except elongation which was lower than that desired on the global market. CRI still 

remains an ideal site for long staple population development despite constant annual 

weathervariability. 

Key Words: Long staple cotton varieties, genotypes, environment, field traits, fibre traits. 

  

78 
 
 



65.  Effect of Cowpea Trap Crop on the Control of [Aphis gossypii 
(Glover)] in Zimbabwean Cotton 

Jimu Francis1 
Co-authors: Mapuranga R.1, Mubvekeri W.1, Ngara B. 2 and Kutywayo D.3 

1Cotton Research Institute, Department of Research and Specialist Services. P. Bag 765, 
Kadoma, Zimbabwe. 

2Biometrics Bureau, Department of Research and Specialist Services.  CY550 Causeway, 
Harare, Zimbabwe 

3Department of Research and Specialist Services.  CY550 Causeway, Harare, Zimbabwe 
Corresponding author’s e-mail: fjimu@yahoo.co.uk, zimcott@africaonline.co.zw 

Contact numbers: +263 772 351 851, +263 734 467 068 

Abstract 

Cotton aphids are major cotton pests causing significant yield losses of more than 65% in 

Zimbabwe. A Field experiment was conducted at Cotton Research Institute (CRI) in Kadoma 

and Umguza in Matebeleland North in three cropping seasons from 2010/2011, 2011/2012 

and 2013/2014. The objectives were to determine the effectiveness of cowpea as a trap crop 

in reducing aphid pressure on cotton and to assess incidence of aphid predators on cotton and 

cowpea trap crop. The trial was laid as a Randomized Complete Block Design (RCBD) with 

three treatments and four replications. At CRI Cowpea trap crop significantly controlled 

aphids better than chemical control using Acetamiprid 20 SP (P< 0.05). Predator Ladybird 

larval beetle populations were highest in cowpea trap crop. At Umguza poor germination of 

cowpea resulted in highest Ladybird adults populations in intercropped cotton. Yield of 

intercropped cotton was comparable to yield from cotton where Acetamiprid 20SP was used. 

Farmers can adopt this technology of aphid control in cotton using cowpea. 

Key Words: Cultural control, Cotton aphids, Cowpea, Trap crop 
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66. Performance of different cotton varieties under varying planting 
densities and agro-ecological regions in Zimbabwe 
Chapepa B.a, Mubvekeri W.a, Gwiranenzara C.a, Ngara B. b and Kutywayo D.c 

aCotton Research Institute, Department of Research and Specialist Services. P. Bag 765, 
Kadoma, Zimbabwe. munemoch@yahoo.com, wmubvekeri@yahoo.com 

Tel: +263 773 162 220, +263 773 498 138, +263 773 042 798 
bBiometrics Bureau, Department of Research and Specialist Services.  CY550 Causeway, 
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Tel: +263 772 160 896 

cDepartment of Research and Specialist Services.  CY550 Causeway, Harare, Zimbabwe. 
dumisanikutywayo@yahoo.co.uk 

Corresponding author’s e-mail: bchapepa@yahoo.co.uk 
Abstract 

Developing a new cotton variety involves evaluating its genetic and agronomic potential. 

Cotton yield is largely a function of the genetic potential and plant density and thus new 

cotton varieties are subjected to different densities to aid in selection of the best variety and 

make suitable recommendation of spacing for the new varieties.  A field experiment was 

therefore conducted to assess the performance of promising cotton varieties namely CRI-MS-

1, 644-98-11, 917-05-7, SZ-95-7 and 648-01-4 under different plant spacings of 1.2m x 

0.45m, 1m x 0.3m, 0.8m x 0.25m and 0.6m x 0.25m at the Cotton Research Institute, 

Chisumbanje, Chizvirizvi, Kuwirirana, Wozhele and Muzarabani communal areas. Plant 

height, plant population, boll mass, boll numbers and seed cotton yield were measured and 

these were significantly affected by plant spacing and varieties at Chisumbanje, Kuwirirana, 

Wozhele and Muzarabani, while the interaction between plant spacing and cotton varieties 

were non-significant for these yield parameters at all sites except for seed cotton yield at 

Muzarabani where spacing of 0.60m x 0.25m recorded satisfactory seed cotton yield of 2785 

kg ha-1 for the variety 917-5-7 using a fertilizer rate of 250 kg ha-1 Compound L.  It was 

concluded and recommended that among the tested varieties, a spacing of 0.60m x 0.25m be 

used.  

Key Words: Germplasm, Spacing, Yield components, Seed cotton yield 
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Crop Production: Coffee, Maize, Chillies, Tomato, Strawberry, Sorghum 

67. A study of genetic diversity of cultivated coffee varieties in Zimbabwe 
using morpho-agronomic markers 

Chidoko Pa,  MahoyaCa,  Kutywayo Db and Chemura Ac 
aCoffee Research Institute, P.O. Box 61, Chipinge, Zimbabwe, 0771 094 684, 

cmahoya@gmail.com 
bDivision of Crops Research, Department of Research and Specialist Services 

P.O. Box CY 594, Causeway, Harare, Zimbabwe, 0772 598 903, 
dumisanikutywayo@yahoo.co.uk 

cChinhoyi University of Science and Technology, Bag 7724, Chinhoyi, Zimbabwe, 0773 840 
175, achemura@gmail.com 

Abstract 

A study was conducted to evaluate the genetic diversity of eleven coffee varieties cultivated 

in Zimbabwe using morpho-agronomic markers. The study was laid out in a randomised 

complete block design replicated three times.  There were significant differences  (p<0.05) in  

growth parameters  such as yield, plant height, stem girth, number of primary branches, 

number of bearing nodes, internode length and leaf characteristics, with no significant 

differences (p>0.05) in seed characteristics and number of nodes. The principal component 

(PC) analysis shows 54% of variation was explained by the first components involving coffee 

yield, stem girth and plant height dominating. The second PC explained 18.3% of variation 

with number of bearing nodes, leaf characteristics and number of primary branches 

dominating. Cluster analysis shows that coffee varieties in Zimbabwe are morphologically 

similar with a similarity of at least 60%. Implications were discussed in the paper. 

Key Words: Arabica Coffee, Genetic diversity, Morpho-agronomic markers, breeding 
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68. Prevalence of Antestiopsis orbitalis and Leucoptera meyricki in coffee-
banana intercropping system at Coffee Research Institute, Chipinge, 
Zimbabwe 

Kutywayo Dumisania, Mahoya Calebb , Chidoko Pardonb, Maronga Samuelb and Foroma 
Tafirenyikab and Chemura Abelc 

aDivision of Crops Research, Department of Research and Specialist Services 
P.O. Box CY 594, Causeway, Harare, Zimbabwe, 0772 598 903, 

dumisanikutywayo@yahoo.co.uk 
bCoffee Research Institute, P.O. Box 61, Chipinge, Zimbabwe, 0771 094 684, 

cmahoya@gmail.com 
cChinhoyi University of Science and Technology, Bag 7724, Chinhoyi, Zimbabwe, 0773 840 

175, achemura@gmail.com 
 

Abstract 

A study was conducted to investigate the prevalence of coffee insect pests in coffee 

intercropped with banana. The trial was laid out in a randomized complete block design with 

4 treatments replicated 3 times. Leaf Miner (Leucoptera meyricki) and Antestia bug 

(Antestiopsis orbitalis) were the two most prevalent coffee insect pests in the trial plot at 

39.05% and 40.63% respectively.  Mono-cropped coffee (control) gave significantly (p<0.05) 

higher Leaf miner and lower Antestia bug infestation than intercropped treatments. There was 

a weak positive correlation between intercropping density and Antestia bug (r = 0.391). 

However, there was a strong negative correlation between intercropping density and Leaf 

miner (r = -0.906).The study showed that Leaf miner favours light and higher temperatures 

whilst Antestia bug favours shaded conditions. If well managed, intercropping can therefore 

be incorporated into IPM programmes for the management of coffee insect pests.  

Key Words: Intercrop, Banana, Coffee, Infestation, Integrated Pest Management 
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69. Effect of drying method and storage conditions on quality and 
incidence of aflatoxins in dried chillies (Capsicum frutescens) in 
Zimbabwe 
Muusha Linda Gamuchirai1, Mashingaidze Arnold Bray2and Macheka Leslie2 

1Horticulture Research Institute, P. O. Box 810 Marondera, Zimbabwe 
2Department of Crop Science and Post-Harvest, Chinhoyi University of Science and 

Technology, Private Bag 7724, Chinhoyi, Zimbabwe 
Abstract 

Zimbabwean farmers have to continue producing a good quality product that is free from 

aflatoxin contamination or is below the maximum acceptable levels of aflatoxin 

contamination in order to export chilli. Four chilli varieties, African bird’s eye, Baby bird’s 

eye, Serenade and Bishops crown are available on the local market. Chilli destined for the 

export market was free from aflatoxin contamination. Chilli on the local market contained 

AFB1 and AFB2 both at an average of 6ppb. Drying chilli in Marondera using 3 different 

methods gave a significant difference (P<0.05) in total aflatoxin levels and days needed for 

drying. Different packaging treatments used did not have a significant effect (P>0.05) on any 

of the quality parameters measured or on total aflatoxin levels. The combined effect of drying 

method and packaging material did not have a significant effect on total aflatoxins, ascorbic 

acid content, pH and moisture content of the dried chilli.  

Key Words: aflatoxin, African Birds eye, chilli, dryer, packaging, Capsicum frutescens 
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70. The efficacy of Cleome gynandra plant tissue biofumigation on the 
incidence and severity of Rhizoctonia solani on tomato (Solanum 
lycopersicum) and sweet pepper (Capsicum annuum L.) seedlings 

*a, b Chihobvu Farai Shelton, b Ngadze Elizabeth, b Mabasa Stanford and c, d Handiseni 
Maxwell 

a Horticulture Research Institute, P. O. Box 810 Marondera, Zimbabwe. 
b Department of Crop Science, University of Zimbabwe, P.O. Box MP. 167 Mount 

Pleasant, Harare, Zimbabwe 
c Department of Plant Pathology and Microbiology, Texas A & M University, College 

Station, TX 77840, USA. 
d Faculty of Natural Resources Management and Agriculture, Midlands State 

University, P. Bag 9055, Senga, Gweru, Zimbabwe 
*Corresponding Author: faraishelton@gmail.com; +263772 609 120 

Abstract 

Biofumigation is increasingly used as an alternative control method for soilborne pathogens. 

This method exploits toxic compounds, isothiocyanates (ITCs), which are released during the 

breakdown of Cleome gynandra plant tissues. These hydrolysis products are volatile and 

often reactive compounds. The pesticidal activity of C. gynandra plant tissue was evaluated 

using a rate of 0 %, 5 % and 10  % per weight of plant tissue on a weight to volume basis 

(v/w) level of green and purple spider plant (C. gynandra), together with the chemical 

Ortivar®, Uniform and non- chemical and no pathogen control treatment.  The results showed 

that the incidence and severity of Rhizoctonia solani on tomato and sweet pepper seedlings 

decreased in their response to the different C. gynandra plant tissue rates and chemicals. This 

study provides important information for choosing a biofumigant and a chemical for the 

purpose of managing soilborne pathogens. More work still needs to be done to come up with 

conclusive results. 

Key Words: Pesticidal, Soilborne, glucosinolates, isothiocyanates, Cleome gynandra, 

Rhizoctonia solani.  
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71. Effect of calcium supplements at flowering stage on strawberry 
(Fragraria ananassa) yield, quality and shelf life. 

Tatenda Nyamwena1,2 and Arnold Bray Mashingaidze2 
1Horticulture Research Institute, P.O Box 810 Marondera, Zimbabwe.                                                                                             

2Chinhoyi University of Technology, P Bag 7724, Chinhoyi, Zimbabwe 
tatendachapman@gmail.com, abmashingaidze@yahoo.com, +2363775055816, 

Abstract 

Strawberries are highly perishable owing to their high respiration rate and the soft fruit that is 

susceptible to bruising injury. Physical injury not only increases respiration and weight loss 

but trigger ethylene production which speeds up ripening and spoilage.  Calcium fertilizers 

increases calcium concentration in the fruit thereby upsurge fruit firmness, shelf life and 

reduce respiratory dry matter losses.  The effect of pre -harvest calcium fertilizer top-dressing 

supplements Ca(NO3)2, CaSO4 and Calmax) on strawberry yield, fruit quality parameters and 

shelf life   were investigated.  Supplements were added from the onset of flowering at weekly 

intervals for four weeks with Ca(NO3)2 applied as a foliar application spray and as a side 

dressing to the soil, Calmax as a foliar spray and CaSO4 broadcast to the leaves. Pre-harvest 

calcium supplement fertilizers  significantly affected (P<0.001) total soluble solids (TSS), 

fruit firmness, titratable acid (TA), pH, fruit diameter and weight in fruits harvested from the 

greenhouse but only significantly affected fruit firmness (P<0.001), yield ha-1  (P<0.005) and 

percent spoilage (P<0.001) in fruits harvested from the field. In the field there was no 

significant difference in strawberry fruit yield between Ca(NO3)2  (soil applied), Calmax 

(foliar sprayed) and Ca(NO3)2  (foliar applied). Yield was lowest in the control and did not 

significantly differ with CaSO4 (broadcast on leaves). In conclusion Calmax (foliar applied) 

and Ca(NO3)2   (foliar applied) are recommended because they increased marketable yield and 

shelf life of strawberries.  

Key Words: strawberry, calcium supplements, yield, shelf life 
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72. Comparing Production Performance of Orange Maize Hybrid 
against White and Yellow Commercial Check Varieties under 
Different Environmental Conditions in Zimbabwe 

P. M. Matovaa and N. Goredema-Matongeraa 

a Maize Breeding Programme, Crop Breeding Institute, Department of Research and 
Specialist Services, P.O. Box CY550 Causeway Harare 

Correspondence Author: matova_p@yahoo.com 

Abstract 

In Zimbabwe, the majority of people consume white maize for their essential dietary nutrients 

including vitamins. This makes vitamin A deficiency prevalent especially among children 

since white maize is devoid of carotenoids which are precursors of vitamin A synthesis. The 

Department of Research and Specialist Services evaluated and released a bio-fortified orange 

maize hybrid, ZS242. The hybrid is well-adapted to stressful production environments, it has 

good disease resistance and tolerance to low nitrogen and drought stress. ZS242 has a yield 

potential of 7-10 t ha-1. The hybrid matures in about 138 days from planting. Genotype by 

environment interaction (GXE) analysis confirmed that ZS242 was competitive in yield 

performance and stable against commercial check varieties in different maize growing 

conditions. The hybrid has a provitamin A content of 9.8 µg/g compared to 6.2 µg/g of the 

check variety ZW523Y. This variety will assist in alleviating vitamin A deficiency in 

Zimbabwe.  

Key Words: Bio-fortified, Genotype by environment interaction, Maize, Pro-vitamin A, 

Reducing malnutrition 
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73. A New Cowpea Variety with High Yield Potential Large Seed Size 
and Good Agronomic Performance  
P. M. Matovaa, B. O. Mavankenia, S. Tsekenedzaa , O. Chipfundeb and Kambac 

aCrop Breeding Institute, 5th Street Extension, CY550 Causeway, Harare 
bGenetic Resources and Biotechnology Research Institute, CY550 Causeway, Harare 

cBiometrics and Computer Services Institute, 5th Street Extension, CY550 Causeway, Harare 
 

Abstract 

Cowpea is continuously gaining popularity because it is drought tolerant, nutritious and low 

input hence an important niche crop for marginal areas in Zimbabwe. Fifteen elite cowpea 

genotypes were evaluated for high grain yield potential, large seed size and good agronomic 

performance across 25 environments over three cropping seasons. Genotype plus genotype-

by-environment (GGE) biplots and Lin and Binns stability analysis revealed that cultivar 

C/85/6/4 is as high yielding as CBC2 and CBC3 with a mean yield of 2 031 kg/ha, and more 

stable across environments. It has significantly (P<.001) larger grains compared to CBC2 and 

CBC3 by at least 22%. C/85/6/4 is determinate, short maturing and its pods mature and dry 

uniformly. It has good resistance to major cowpea diseases and insect pests. Farmers 

concluded that C/85/6/4 is drought tolerant. The cultivar has potential to boost cowpea yields 

and address the demand for large seeded cowpea amongst local producers and consumers. 

 

Key Words: Drought tolerant, Genotype-by-environment, High yielding, Seed size, Stable 
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74. The effect of tillage, mulching and season on sorghum grain yield at 
Matopos, Zimbabwe 

Jephias Dera1*, Ronald Tirivavi2 
*jephiasdera@hotmail.com  +263712949361 

1Agronomy Research Institute, Sorghum and Millets Research Unit, Matopos P Bag k5137, 
Bulawayo, Zimbabwe. 

2International Crops Research Institute for the Semi-Arid Tropics, Matopos Research Station 
P. O. Box 776 Bulawayo, Zimbabwe 

Abstract 

A field trial was carried out to determine the contribution of tillage, mulching and season to 

crop productivity. The tillage treatments used were conventional tillage, basin and ripper tine 

tillage. The experiment was set up in 2013/14 and 2014/15 seasons as a split plot with 

treatment plots arranged in a randomized complete block design with three replications. 

Three mulching levels were used; zero mulch application, 2t and 4t crop residue application. 

There were significant differences between the tillage systems used over the two seasons. The 

first season of 2014 gave average yield of 2544kg/ha and the second season of 2015 gave 

mean yield of 2113kg/ha, which were significantly different (p<0.05). The tillage method of 

basin, conventional and ripping resulted in mean yields over two seasons of 2465kg/ha, 

2555kg/ha and 1966kg/ha respectively and showed significant difference (p<0.05). The 

seasons varied considerably in their rainfall amount and distribution, 403.4mm was realised 

in 2014 and 417.5 in 2015. Different mulching levels did not show significant difference over 

the two seasons of the trial. However the interaction of tillage and season showed significant 

difference. It could be concluded that tillage and season affected sorghum grain yield. 

 

Key Words: Ploughing, conservation agriculture, yield, rainfall 
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75.  Agronomic performance and grain yield stability of a pre-release line 
''DAB287'' and released common bean cultivars (Phaseolus vulgaris L.)  

 
*Bruce Mutariaand Antony Kaseke 

aCrop Breeding Institute (CBI). Department of Research and Specialist Services, P.O. Box 
CY550 Causeway, Harare, Zimbabwe 

*Corresponding author: brucemutari@gmail.com 

Abstract 

Variability in genetic potential among common bean cultivars is an important component of 

variation in grain yield. The study was conducted during the 2013/14 and 2014/15 seasons to, 

(i) compare the yielding ability and stability of DAB287 (pre-release) against released 

cultivars using different phenotypic stability parameters, (ii) assess the response of DAB287 

and released cultivars to natural CBBFL, BCMNV, ALSFL and RUSTFL, and (iii) examine 

the perspectives of the farmers on the agronomic, culinary and market traits of DAB287 

against released cultivars. On-station and on-farm trials were laid out in an ALD with three 

replications and RCBD with two replications respectively. Combined analysis revealed 

significant differences among the genotypes for grain yield on individual seasons except for 

the 2013/14 season (on-station). The GEI was significant (P > 0.001) for grain yield in all the 

seasons of evaluation except for the 2014/15 season (on-station). DAB287 combined both 

adaptability and stability. Most of the genotypes were tolerant to the evaluated diseases. 

DAB287 is recommended for commercial cultivation in medium to high potential 

environments. 

Key Words: Phaseolus vulgaris L., phenotypic stability parameters, DAB287 
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76. Seasonal spatial distribution of the mango fruit fly (ceratitis cosyra) 
in mango trees pruned to give three different pruning canopies in 
high density mango production in the South eastern Lowveld of 
Zimbabwe 
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Abstract 

One of the major pest of economic importance and which restricts mango exports from 

infested production areas in the SADC region is the mango fruit fly (Ceratitis cosyra Walker). 

The effect of three pruning techniques, box/rectangle, spherical/round and the central leader, 

on assessing spatial distribution of fruit fly populations in high density mango production 

were investigated at Chiredzi Research station (21001’S, 31033’E) from 2010 to 2013. 

Results showed a significant rise in the number of adult fly catches among pruning 

techniques as from July to December (p< 0.05). Traps baited with Malathion 25%WP with 

molasses as an attractant were used to trap the flies. Results from all treatments indicated a 

significant rise in mean adult fruit fly catches from the months of July up to December. It 

could be concluded that spatial distribution of the mango fruit fly is influenced by the fruiting 

and ripening patterns of mango. 

Key Words: High density, fruit fly, spatial distribution, adult catches, pruning techniques, 

mango.   
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77. Effect of different nitrogen top dressing fertilizers on yield of Irish 
potato (Solanum tuberosum) varieties Amethyst and BP1 

1 K. Simango, 1J. K Nzuma, 1D.T Savadye, 1 E. Matiza and 2L. Baiwa 
1Scientific and Industrial Research and Development Center, Biotechnology Research 

Institute, 1574 Alpes Road, Hatcliffe, Harare, Zimbabwe 
Contact details: ksimango@sirdc.ac.zw; kennysimango@gmail.com; Phone +263 4 860 359 

2Bindura University of Science Education, P. Bag 1020, Bindura.  

Abstract 

Nitrogen (N) is one of the fundamental nutrients limiting productivity in potato production. 

Two experiments were carried out at the Scientific and Industrial Research and Development 

Centre farm in the 2013/14 spring season and repeated during the 2014/15 summer season 

with the objective of identifying the best N source. Five N sources were evaluated in the first 

experiment. In the second experiment seven treatments were under observation and four of 

these were carried over from the first experiment.  Total yield ranged from 24.4 (D.I. Grow 

foliar spray) to 34.6 t/ha (urea) in the first experiment. In the second experiment treatments 

with a combination of ammonium nitrate and calcium nitrate gave a total yield of 50.8 t/ha 

and much lower yields of 25.5 t/ha were realized with basal dressing only.  Marketable yield 

was significantly higher under 200 kg KNO3 compared to other treatments whilst D.I Grow 

had the lowest marketable yield and this was related to most tubers being in the small and 

chart category.  

Key Words: nutrient use efficiency, nitrogenous fertilizers, marketable yield 
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78. The effect of tillage, mulching and season on sorghum grain yield at 
Matopos, Zimbabwe 

Jephias Dera1*, Ronald Tirivavi2 
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1Agronomy Research Institute, Sorghum and Millets Research Unit, Matopos P Bag k5137, 
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Abstract 

A field trial was carried out to determine the contribution of tillage, mulching and season to 

crop productivity. The tillage treatments used were conventional tillage, basin and ripper tine 

tillage. The experiment was set up in 2013/14 and 2014/15 seasons as a split plot with 

treatment plots arranged in a randomized complete block design with three replications. 

Three mulching levels were used; zero mulch application, 2t and 4t crop residue application. 

There were significant differences between the tillage systems used over the two seasons. The 

first season of 2014 gave average yield of 2544kg/ha and the second season of 2015 gave 

mean yield of 2113kg/ha, which were significantly different (p<0.05). The tillage method of 

basin, conventional and ripping resulted in mean yields over two seasons of 2465kg/ha, 

2555kg/ha and 1966kg/ha respectively and showed significant difference (p<0.05). The 

seasons varied considerably in their rainfall amount and distribution, 403.4mm was realised 

in 2014 and 417.5 in 2015. Different mulching levels did not show significant difference over 

the two seasons of the trial. However the interaction of tillage and season showed significant 

difference. It could be concluded that tillage and season affected sorghum grain yield. 

 

Key Words: Ploughing, conservation agriculture, yield, rainfall 
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79. Host status of locally grown leguminous crops towards root-knot 
nematode (Meloidogyne javanica) 

Privilege Makunde 
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pmakunde@kutsaga.co.zw 

Abstract 

Root-knot nematodes cause substantial economic yield loss in tobacco production and many 

other crops in the world. Their control has been achieved for decades by use of chemical 

nematicides. However, concern for the environment has led to the banning and phasing out of 

some effective chemical nematicides. The use of crop rotation is one of the environmentally 

friendly and sustainable management strategies for managing root-knot nematodes, insect 

pests and pathogens. The strategy is widely used by resource poor farmers in developing 

countries. In this study, greenhouse experiments were conducted with the main objective of 

evaluating four leguminous crops (groundnut, sunn hemp, common bean and cowpea 

cultivars) for their effectiveness in the management of the root-knot nematode (Meloidogyne 

javanica). All test crops were inoculated with 500, 1,000 and 1,500 nematodes per plant to 

ensure infection. Thereafter, the reproductive factor and the number of egg masses were 

evaluated. Results showed that the different legumes had varying levels of effectiveness with 

the groundnut cultivars being the most effective and common bean and cowpea cultivars 

being the least effective. The results from this study demonstrate that some leguminous crops 

affect this pest’s capacity to invade and develop within their roots. The legumes may contain 

compounds that either kill or deters root-knot nematodes. 

Key Words: root knot nematode, egg masses, Meloidogyne javanica, rotation  
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80. The effect of witchweed (Striga asiatica L. Kuntze) and moisture 
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Abstract 

Sorghum production is hampered by the parasite Striga asiatica and the recurring droughts. 

There is need to come up with sorghum genotypes with combined resistance to both drought 

and Striga asiatica. To determine this two pot experiments were set up to determine the 

effects of the two factors on the morpho-physiological traits of sorghum. A 2 X 2 X 5 

factorial experiment laid down as a completely randomised design replicated three times was 

carried out twice. Sorghum chlorophyll content, normalized difference vegetation index 

(NDVI) and dry matter traits were analysed using Genstat version 14 to compare treatments 

effects. The results indicated that sorghum genotypes differed (P<0.05) sharply with respect 

to chlorophyll content and the NDVI with the genotype Mukadziusaende having the most 

chlorophyll and NDVI (P<0.05), whilst the least was wild sorghum. Generally, infection did 

not lower chlorophyll content when it co-occurred with drought stress.  The chlorophyll 

content of genotypes Mukadziusaende, wild sorghum, and Chiredhi was not significantly 

reduced by limited water availability. Mukadziusaende had the highest (P<0.05) head weight 

and   head index.  Infestation with Striga significantly reduced (P<0.05) head weight. 

Drought stress and Striga infection had mutually exclusive effects on chlorophyll content and 

NDVI. However, both infection and drought stress reduced head weight illustrating the two 

factors were synergistic on their effects on sorghum head weight. 
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Abstract 
Striga is a major parasitic weedy species in southern Africa and is an impediment to 

attainment of household food security for poorly resourced communal farmers. The Striga 

problem is worsened by its exquisite adaptation to climatic conditions of the semi-arid 

tropics. The life cycle of the weed is complex and has evolved with many hosts and 

comprises a series of discrete steps that are closely associated to the host’s life stages. 

Currently, with the threat of climate change where temperature rises and changes in timing, 

magnitude and distribution of precipitation are likely to increase, the effects of these changes 

on the Striga epidemic are uncertain. Agricultural systems are expected to face an increasing 

risk of erosion, runoff and soil degradation.  Alternating high temperatures and rainfall may 

assist breaking of dormancy in Striga whilst severe winds greatly aid dispersal of the weed 

seeds. Generally production of strigolactones, haustorial initiation factors, attachments, seed 

production and dispersal are expected to increase as temperature rises like other biological 

processes. The parasitic weed is likely to become a more serious threat to crop production in 

the future climate.  
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82.  Information Communication Technology use in small-holder 
livestock farming: tackling extension, production and marketing 
challenges in Zimbabwe. 
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Matenda & a*Wonder Ngezimana 
aUniversity of Zimbabwe, Marondera College of Agricultural Sciences and Technology 
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Abstract 

Dissemination of livestock production information and formal market linkages in small-

holder systems of Zimbabwe has been declining. This study assessed possible roles that 

Information and Communication Technologies (ICTs) can play in closing the communication 

gap in small-holder livestock production areas. Challenges being faced by farmers in 

accessing information through these technologies and the relationship between socio-

economic characteristics of farmers and their access to information through ICTs were also 

evaluated in Svosve-Wenimbi communal areas of Mashonaland East Province of Zimbabwe. 

Structured pre-tested questionnaires were administered through Participatory Rural Appraisal 

methods (PRA) pertinent to rural livestock production on one hundred households (from 3 

wards). Results reveal some complementarities which were found to exist among mobile 

phones, television and radio. Despite majority of the smallholder farmers owning mobile 

phones, the study revealed that the ICT channel was mostly used for money transactions and 

social short message systems. Simple applications augmented with artificial intelligence can 

be used by farmers to verify livestock management practices and recommendations on market 

locations, prices and financial inclusions. This promotes better entrepreneurship within the 

value-chain.  

Key Words: entrepreneurship, mobile phones  
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83.  Exploring the Potential of Agritourism to Innovative Farmers in 
Zimbabwe 
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Department of Geography and Environmental Studies. Faculty of Science and Technology. 
Zimbabwe Open University. P.O.Box MP 1119. Mt. Pleasant. Harare. Zimbabwe. Email: 

tanyanyiwavi@yahoo.com 

Abstract 

Agriculture is the backbone of Zimbabwean economy. Around 85% of the population is 

directly or indirectly dependent on agriculture and nearly 26% of Zimbabwe's GDP comes 

from agriculture. Agriculture is Zimbabwe's culture, more than a profession or a business, for 

this reason, adding additional income generating activities to existing agriculture would 

certainly increase contribution to agriculture in the national GDP. Serious efforts should be 

made in this direction and agritourism is one such activity. Tourism is the third largest 

economic sector in Zimbabwe after mining and agriculture. Since independence, tourism has 

been the fastest growing economic sector in Zimbabwe. The Zimbabwe Tourism Authority 

(ZTA) argues that between 1980 and 1990, tourism had a yearly growth rate of 9.2% and 

8.6%. The study sought to explore the potential for agritourism in bringing socio-economic 

benefits. The exploratory research design was used; fieldwork was used to collect primary 

data, while archival research provided secondary data. Data were collected mainly through 

observation, interviews and documentary analysis. Interviews were held with farmers and 

agriculture and tourism ministries representatives. Results show that there has been limited 

focus on the potential for agritourism in Zimbabwe. In this study, a range of socio-economic 

benefits were identified with the potential for agro-tourism in the context of multifunctional 

agriculture and diversification policy. A recommendation of this study is that agritourism 

should be included in key national policies providing for tourism and rural development. 

Tourism is important ftor employment generation, poverty alleviation and sustainable human 

development; it promotes national integration, international understanding and supports local 

handicrafts and cultural activities. Promotion of agritourism needs conceptual convergence of 

rural tourism, religious tourism, and eco-tourism and health tourism. 

Key Words: agriculture, agritourism, GDP, sustainable tourism, tourism  
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84. Collective action groups and sustainability of agro-entrepreneurship 
ventures of smallholder poultry farmers in the Goromonzi area   
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aChinhoyi University of Technology, Department of Marketing, School of Entrepreneurship 

and business sciences mkamoyoheart@gmail.com ; mkamoyo@cut.ac.zw 
bChinhoyi University of Technology, Department of Marketing, School of Entrepreneurship 

and business sciences gutaportiafadzai@gmail.com 

Abstract 

The paper assessed the nature of collective action as a tool for rural agro-entrepreneurship 

development. It used comparative analysis of 61 smallholder poultry farmers to explore how 

the farming models supported by NGO, contracting agro-firms and independent farmers in 

Goromonzi area, can be transformed through collective farmers’ group strategy. Data were 

gathered using a combination of observations and self-administered questionnaires and 

analysed quantitatively. The results confirmed that, properly constituted collective action 

groups can offer solutions to productive, marketing and capacity constraints inhibiting rural 

agriculture transformation from subsistence to sustainable agro-ventures. The study noted that 

despite poorly coordinated collective action, contract farming was able to increase farmers’ 

productive capacity with average bird per cycle of 1650 which was 56.9 times more than 

under NGO scheme and 10.67 times more than under independent farmers. Smallholder 

agricultural transformation can be achieved by refocusing agricultural policies towards 

prioritising collective farmers’ action groups.  

Key Words: Agro-entrepreneurship, smallholder farmers, collective action, 
commercialization 
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85. Evaluation of browse legume diets (Acacia angustissima, Leucaena 
trichandra and Calliandra calothyrsus) on feed intake and growth of 
goats 

G. 1Mabeza, E.2Masama and I. D.T. 1Mpofu 
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Harare, Zimbabwe 
2Zimbabwe Open University, Centre for Research and Innovation, P.O. Box MP 1119, Mt. 

Pleasant, Harare, Zimbabwe, E-mail: masamaet@gmail.com 

Abstract 

A 56 day feeding trial was conducted to evaluate the effect of supplementing goats with 

browse legumes on growth and feed intake. Castrated kids (n = 12) with an average initial 

age of 135 days and live weight of 14 ± 2kg were used to study the effects of the browse 

legumes Acacia angustissima, Leucaena trichandra and Calliandra calothyrsus on live 

weight gain. Three diets made up of wheat straw and maize supplemented with one of the 

browse legumes at an inclusion level of 30% were randomly assigned to the goats. The diets 

were made isonitrogenous by adding cottonseed meal from a commercial feed manufacturing 

company. A commercial goat meal was used as the control while the goats were housed in 

individual pens. A completely randomized block design was used with the initial weight 

being the blocking factor. The results indicated that goats fed A. angustissima consumed 

2.2kg per week of the supplement which was significantly higher (P<0.05) than for L. 

trichandra (2kg) and C. calothyrsus (1.9kg) but significantly lower than the control diet 

(2.9kg). Final live weights showed that goats fed the A. angustissima supplement had live 

weight gains (23.12kg) that were significantly higher (P<0.05) than those fed L. trichandra 

(19.37kg) and C. calothyrsus (18.87kg) but not different from the control diet (23.75kg). It is 

concluded that A. angustissima was the best supplement and that browse legumes have 

positive effects on the feed intake and growth of goats at an inclusion level of 30%. 

Key Words: goats, feeding trials, browse legumes, feed intake, growth 
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86. Evaluating beef value chains in A2 farms in Matabeleland South, 
Zimbabwe 
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Abstract 

The study was carried out in Matobo District of Matabeleland South province, Zimbabwe. 

Semi-structured questionnaires were administered to A2 farm owners who were interviewed 

individually at their farms. Semi structured interviews were done with key informants from 

public institutions. Interviews were also conducted among different representatives involved 

or affected by activities of A2 farmers. The beef value chain of A2 farmers in Matobo district 

consists of the farmers who produce beef cattle, the cattle buyers who also process meat in 

abattoirs, retail the beef in butcheries and consumers who are either institutional consumers 

or household consumers. Most of the beef (90%) processed through abattoirs in Bulawayo is 

consumed 400km away in the capital city, Harare. There are specialized roles from the 

producer to the abattoir; with farmers into beef cattle production and buyers solely buying 

cattle. The farmer incurs the highest production costs and risk evidenced by a value share of 

68% whereas the abattoirs and retailers have value shares of 11 and 21% respectively. The 

value chain is coordinated by the auctioneers and relations are based on trust. 

Key Words: chain actors, chain analysis, chain governance, stakeholder matrix, value share 
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Abstract 

A study was undertaken to determine prevalence, species composition of goat helminths and 

associated risk factors in Gwanda and Matobo districts in south-west Zimbabwe. Fresh faecal 

samples were collected from the rectum of 354 randomly selected goats over a period of six 

months from 59 farmers (59 samples per month). Samples were subjected to qualitative and 

quantitative parasitological examinations. The helminths and protozoa species were identified 

and the level of infection compared between location, season and management practices. A 

total of nine helminths species and one protozoa species were identified and these 

Haemonchus spp, Trichostrongylus spp, Cooperia spp, Oespphagostomum spp, Bunostomum 

spp, Strongyloides spp,  Paramphistomum spp,  Fasciola spp, Moniezia spp and Coccidia 

spp. The species composition in the two districts was similar. Haemonchus spp was the most 

abundant parasite (75.6 %) in the two districts. The prevalence of goat parasites in Gwanda 

and Matobo districts were approximately 65 % and 70 % respectively and the difference in 

prevalence was not significant (P >0.05). The overall prevalence of parasites for the two 

districts was 67.5 %. Season and location had a significant influence on the occurrence of 

Coccidia and Paramphistomum. Coccidia also showed significant (P <0.05) monthly 

variations in its prevalence in goats. In this study, management practices had no significant 

effect (P > 0.05)  on the prevalence of helminths parasites and protozoa in goats. Generally a 

high infection rate was observed in the study areas and awareness creation on the farmers on 

the effects of helminths parasite on goats should be instituted in order to reduce production 

losses. 

 

Key Words: smallholder farming systems, management practices, helminths, protozoa, 

species composition 
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88.  A Pulse Width Modulation Charge Controller for Promoting the 
Adoption of Renewable Energy for Zimbabwe’s Socio-Economic 
Challenges 
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Abstract 

The design wishes to promote the use of local technologies in Zimbabwe and reduce the over-

reliability on imported products. The main aim being to reduce the outflow of revenue out of 

the country and reduce the cash flow challenges in the nation. The design centers on a locally 

manufactured Pulse Width Modulation solar charge controller for the regulation of solar 

energy from PV arrays to storage batteries. Pulse Width Modulation (PWM) is a powerful 

technique for controlling analog circuits with a processor's digital outputs. In this paper the 

charge controller was simulated using Proteus professional software and Peripheral Interface 

Controller (PIC16f877 microcontroller was used. The microcontroller has in-built (PWM) 

modules so system complexity and number of electronic components is reduced. The charge 

controller senses the battery voltage through One of the port A PIC pins. A voltage scaling 

circuit comprising a potential divider is used for voltage measurement. The charge controller 

reduces or increases the charging current in tandem with the battery voltage level measured. 

It does so through varying of duty cycles of the PIC generated pulses. An LCD display the 

measured voltage, charging current and power. The rate of electrochemical activity within 

any battery is largely dependent on temperature. To maintain the best optimum temperature 

for the battery charging task and prolonged battery life an extractor fan is used to help 

regulate the temperature. 

Key Words: Pulse Width Modulation (PWM), Duty cycle, Voltage set points, 

microcontroller, LCD display. 
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Abstract 

This project introduces a cost effective microcontroller based design for automatic 

changeover amongst multiple sources of power. The main focus of the project centers on a 

system that can accommodate as many sources of standby power to ensure near permanent 

availability of power to critical loads. Some of the approaches which have been employed to 

implement change over systems include manual change over switch box, automatic change 

over system with electromechanical relays and change over system with automatic transfer 

switch. Each of these methods has some challenges that make it undesirable. Among these 

challenges are time wastage, possibility of fire outbreak, noise generation, frequent failures, 

product damage and high component count. This contributes to the high cost of these 

methods. The approach used in this project makes use of a microcontroller to reduce the 

component count, space as well as improve the speed of the system. The system also has 

some desirable features like liquid crystal display [LCD] which make the system user 

friendly, an alarm system for indicating standby system failure, over-voltage and under-

voltage level monitoring. The system implements a PIC16F877A microcontroller which uses 

Analogue to Digital Conversion techniques to monitor the status of the power sources and 

initiate the changeover process whenever there is a loss in one of the power sources. 

 

Key Words: Automatic Changeover Switch, Critical Loads, Electromechanical Relays, 

Microcontrollers. 
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Abstract 

The public lighting systems of cities and towns in Zimbabwe are failing to provide adequate 

lighting due to the apparently high cost of electricity from the main grid which goes for 

$0.14/kWh as well as poor monitoring and control of the light fixtures as some are left 

switched ON during the day. The kind of light fixtures which are mostly Sodium Oxide lamps 

consumes a lot of energy leaving the electricity bill too exorbitant for municipalities. It was 

based on this premise that an integrated, smart remote monitoring system for solar LED street 

lights was developed. An energy saving smart lighting system with integrated sensors and 

controllers for real time reporting to achieve fault attendance within a short period of time 

was realized in the design. The rationale of this research was based on the cost savings 

(amounting to 74%) associated with the use of solar energy as well as constant monitoring of 

the street lights.  

  
Key Words: Public lighting, Solar Energy, Cost savings, Central control, System sizing.  
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Abstract 

A 2 kilowatt inverter based on the use of ferrite core transformers has been designed, 

constructed and successfully tested at SIRDC. Inverters can be classified into two broad types 

based on the type of transformer used: iron core or ferrite core. Ferrite core transformers 

operating at very high frequencies have the advantage of higher efficiency, quieter operation, 

lighter weight and lower cost. A modified sine wave 2 kilowatt inverter has been designed 

from first principles. It is based on the use of four E65 ferrite core transformers each operated 

as a push pull primary centre tapped transformer switched at 26 kHz to generate the 288 DC 

volt high voltage rail. This is then converted by an H-bridge into a modified sine wave output 

at 50Hz and a root mean square voltage of 220 volts. It operates from a 24 volt battery bank, 

and switches n channel enhancement mode MOSFET transistors. 

Key Words: Ferrite Core, Modified Sine Wave, bootstrapping, push-pull. 
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Abstract 

Zinc oxide (ZnO) thin films have been of intense research focus in recent years due to their 

competitive optical and electrical properties which enable their application as transparent 

electrodes in optoelectronic devices such as flat screen displays and solar cells. Furthermore, 

the electrical and optical properties of ZnO can be improved by using the n-type dopants such 

as gallium (Ga) and aluminium (Al). In this work, Ga-doped ZnO thin films were deposited 

onto glass substrates by spray pyrolysis and the effect of Ga doping on their structural, optical 

and electrical properties was investigated by X-ray Diffraction (XRD), Spectrophotometry 

and Current-Voltage (I-V) measurements, respectively. XRD studies revealed that all films 

were polycrystalline in nature, with a hexagonal wurtzite crystal structure and a predominant 

(002) c-axis orientation. Ga doping resulted in deterioration of the film’s crystallinity, 

increase in full width at half maximum (FWHM) and reduction in the mean crystallite sizes. 

All GZO thin films had relatively higher average transmittances, approximately 70-85% in 

the visible region as compared to the undoped ZnO thin films. Introduction of Ga led to a 

blue shift in the optical band gap from 3.26eV to 3.30eV and an increase in the Urbach 

energy from around 67meV to 100meV. Ga doping induced a decrease in sheet resistance 

leading to a minimum electrical resistivity of 1.2&cm and a maximum figure of merit of 

141002.1 −− Ω×  for the 1at.% GZO thin film, indicating its suitability for optoelectronic 

applications, especially transparent electrode fabrication.  

 

Key Words: Transparent electrodes; GZO thin films; Spray pyrolysis; Optical properties; 

Electrical properties 
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Abstract  

Capacity utilisation of solar energy in Zimbabwe is still low. Currently, only small scale 

photovoltaic (PV) solar systems are dominating in the market mainly for domestic 

applications.  This study analyses the feasibility of investing in concentrating solar power 

(CSP) technologies for electricity generation. The software, Solar Advisor Model (SAM) 

developed by the National Renewable Energy Laboratory (NREL) was used to design a 100 

MW solar thermal power plant in Harare using different technologies namely Solar Tower 

(ST) and Parabolic Trough (PT) CSP technologies. The technical and financial performance 

predictions for the power plant were analysed and compared for the two technologies used. 

The results indicated that ST power plant is capable of producing an annual electrical output 

of 170.5 GWh at a levelised cost of energy (LCOE) of $0.33 / kWh, while PT power plant 

produces 77.7 GWh at $0.56 / kWh. In addition the capacity factor for the ST technology is 

19.6 % as compared to 8.9 % for PT technology. It is therefore concluded that between the 

two CSP technologies, ST can perform better than the PT when using solar energy for 

electricity generation at large scale in Zimbabwe.  

Key Words: Concentrating solar power, Solar Model Advisor, Solar tower, Parabolic 

Trough, Zimbabwe. 
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Abstract 

In the Zimbabwean industries, production of goods is heavily dominated by manual labour in 

both processing and material handling. This has greatly compromised the production 

efficiency in all the operations involved in the manufacturing stages of products. This paper 

presents an assessment on the adoption of Flexible Manufacturing Systems (FMS) on the 

Zimbabwean metal fabrication industry for productivity improvement. An FMS gives 

flexibility in manufacturing and consists of a set of numerically controlled and automated 

machines connected via an automated material system. Both quantitative and qualitative data 

was collected. Interviews were done with line managers of 10 metal fabrication companies as 

they are directly involved with operations and would contribute on companies’ FMS adoption 

decisions. Collected data was presented and analysed using statistical tools. Deterministic 

models were employed to provide estimates on system performance. The research revealed 

the need for the development of standards and procedures to aid FMS adoption. Hence, an 

FMS implementation framework was developed for Zimbabwean metal fabrication 

industries. The researchers recommend this framework as a dependable solution for reduced 

manufacturing cost and improved quality for enhanced global competitiveness. 

 

Key Words: Metal fabrication Industries, Productivity Improvement, Flexible Manufacturing 
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Abstract 

An Automated Cattle-Tracker System that utilizes a wireless communication channel to 

monitor the position of individual cattle in a ranch. The system used Arduino as the 

Microcontroller Unit and integrated it inclusively on an Xbee module for marking the 

boundary and a GSM module for transferring messages to the mobile user. The Xbee module 

wirelessly marked the limit boundary of the cattle’s grazing expanse and triggered a GSM 

alert message to the mobile phone when cattle breached the monitored grazing field. The 

system includes several independent hardware and software modules. This paper describes 

the design and development of the system.  

Key Words:  - Arduino UNO board, GSM, Mobile phone, ZigBee, Wireless Communication. 
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Abstract 

The study sought to optimise alcohol production in opaque beer and to investigate the 

brewing potential of barley and sorghum malt composites in opaque beer brewing.  

Investigations were in the use of either barley malt or sorghum malt in first and second 

conversion; the inclusion or omission of a straining step prior to pasteurising the product. 

Product profiling was done on the different products to determine alcohol content, viscosity 

and total acidity. The end-product was also assessed organoleptically. The results showed that 

composite brews with  barley:sorghum malt ratio of 1:1 and 1:2 had a reduced time in terms 

of alcohol produced because there was a significance difference in the alcohol content when 

comparing brews prepared from sorghum mixed with barley (ratio 3:1) versus those prepared 

from sorghum only. There was lower alcohol content in normally strained brews compared to 

delayed-strained brews. Product profiling results showed that composite brews had lower bite 

intensity and viscosity (40 cps) as compared to the conventional brew which had higher bite 

intensity and higher viscosity (80 cps). Overall descriptions in the organoleptic assessment 

for the composite brews were that of a slightly watery product and low bite intensity whilst 

for the sorghum exclusive brew, slightly low alcohol content was noted. From the study it 

was concluded that the use of a fraction of barley malt (1:2) when mashing sorghum can be 

seen from the results to increase the levels of fermentable sugars in its wort and in turn 

increase the alcohol content in the opaque beer. Further research is, however, needed in areas 

of rectifying the accompanying low acid production which negatively impacts organoleptic 

qualities.   

Key Words: opaque beer, sorghum malt, barley malt, alcohol content, total acidity, viscosity 
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Abstract 

Over the past years automation has impacted a wide range of industries beyond 

manufacturing through the reduction of production time, improved system performance and 

process control. Recently Zimbabwe has seen a rise of small scale producers of liquid 

products which include detergents, liquid soaps, fruit juices, milk products and bottled water.  

Manual filling methods   being used are resulting in low production outputs and losses 

through spillages. The procurement of state of art bottling systems is cost prohibitive as most 

systems are designed for large scale industries. This paper describes the design of a low cost 

flexible automated bottle filling machine capable of filling two different volumes. The 

machine was designed according to the VDI 2206 guidelines for mechatronic systems design. 

Modelling and simulation was used to determine the most suitable material, transfer system 

and filling mechanisms for the machine. A conveyor based transfer system was developed 

coupled to a filling unit which fills four bottles at a time. Developed control algorithms were 

implemented on an Arduino Due microcontroller platform. System integration resulted in a 

physical prototype being produced. Tests were carried out on the designed machine validating 

the functionality of the machine. The designed machine could fill 600 bottles in an hour. 

Key Words: Automation, Bottle filling machine, VDI 2206, Arduino, Mechatronics 
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98. Hybrid Electrical Energy System: Economics and Technicalities 
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Abstract 

Rural to urban migration as well as general urban expansion are putting pressure on the 

already overloaded national electricity grid. Expensive power imports and strain on the 

national fiscus have been cited. There is enough literature evidence regards effectiveness and 

sustainability of hybrid electrical energy systems (HEES). The dynamic nature of 

photovoltaic (PV) hardware technologies formed the impetus of this study to power lighter 

domestic electrical appliances. The objective of this study was to design and implement a 

HEES to power lighter domestic appliances. The design was based on a low density housing 

units that used twelve lights. This yielded twelve months cost recovery that was pivoted on a 

projected power saving of 18.2 MW on lighting using Bulawayo households’ statistics. There 

was enough statistical evidence to recommend large scale implementation and further 

research to establish the total saving inclusive of institutional lighting, robots and public 

lighting. 

Key Words: Photovoltaic, lighter appliances, low density housing and clean energy 

  

112 
 
 

mailto:tvchabata@gmail.com;


99. Optical   properties of electron-beam deposited quaternary Se86-

xTe10Sb4Bix 
 
(0 d x d 10) Chalcogenide  alloys 

H. Nyakotyo*, T.S Sathiaraj, E. Muchuweni 
Department of Physics and Astronomy,  

Botswana International University of Science and Technology (BIUST), P. Bag 16, Palapye, 
Botswana. 

huggins.nyakotyo@studentmail.biust.ac.bw 
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Abstract 

 The study of optical properties of chalcogenide glasses is very important because it allows 

the determination of the interaction of optical radiation with disordered solid state systems. 

This helps to clarify how much the disorder influences the peculiarities of energy spectrum 

and optical phenomena. Chalcogenide glasses are formed from group VI chalcogen elements; 

mostly S, Se and Te. Their optical properties, of great importance and interest in research are 

wide transmission window from visible up to far infrared (IR), non-linear refractive indices, 

high absorption coefficient and lower values of phonon energies. Applications of  

chalcogenide glasses such as optical data storage, photovoltaic solar cells, xerography, phase 

change memory devices, threshold switching and medical applications such as laser surgery 

and imaging in mammography have revolutionised different fields of technology. Wide 

applications of chalcogenide glasses are derived from their optical properties . It is therefore 

important to have a clear understanding of the electronic band structure, optical and dielectric 

properties of these materials. Amorphous thin films of Se86-xTe10Sb4Bix (x = 0, 2, 4, 6, 8 and 

10) were synthesized by electron-beam deposition of the premelt quenched bulk samples. 

Swanepoel’s standard envelope method was used to determine optical properties from 

spectrophotometric measurements in the UV-VIS-NIR spectral region. Tauc’s   extrapolation 

method was used to determine the optical band gap energy (E opt
g  ) in the region where the 

absorption coefficient ± e  104 cm-1. The values of E opt
g   decreased with increasing Bi additive. 

The complex dielectric constant (µ), Urbach energy (Eu), optical conductivity (Ã), plasma 

frequency (É P) and lattice dielectric constant (µL) were determined. The changes noticed in 

optical parameters with Bi content were explained on the basis of increased defect states and 

increased density of localized states in the mobility gap. 
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100.  Approach and Utilisation of Occupational Health Services by 
Entrepreneurs in Bulawayo 

                                                           Faith Kurete 
                                                      fkurete@gmail.com 
                                               0772 462 369,   0736710011  
                                 Bulawayo Polytechnic, P.O. Box 1392, Bulawayo 

Abstract  

Since the inception of Economic Structural Adjustment Program in 1990, a number of small-

scale, enterprises has increased. Their existence is crucial for economic growth of the 

country. According to WHO, Health All Principles and ILO Conventions on Occupational 

Safety and Health No.155 and on Occupational Health Services No. 161, state that every 

worker has the right of access to occupational Health and Safety services irrespective of the 

sector of the economy, size of the company or type of assignment and occupation. If 

entrepreneurs are interested in health, it will have a good influence on work environment and 

on employee’s health. The study sought to establish how entrepreneurs approach and utilise 

Occupational Health Services. The population of the study comprised of entrepreneurs in 

Kelvin West Bulawayo. A sample of 25 entrepreneurs was randomly picked. Qualitative 

approach was used and the data was collected through in-depth interviews. Descriptive 

analysis was used to analyse the data. The study found out that the majority of the enterprises 

are not registered and are not aware of the OHS standards. Health is as perceived by an 

individual. The study recommends that Occupational health infractures and programmes be 

expanded with dissemination of information a priority in all sectors. 

Key Words: occupational health services, entrepreneur 
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and Dissemination for Namibia 
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Abstract 

Namibia faces the challenge of timeous access to healthcare information by the communities 

and its efficient dissemination by the Centre of Disease Control (CDC). The implications of 

this are that provision of healthcare services to the public is negatively impacted. If 

information fails to get to the communities, Namibia’s Department of Health might face 

pandemics that could otherwise have been brought under control had information been 

readily available. It is with this in mind that this paper is towards the development of a 

mobile application for healthcare information access and dissemination as opposed to the 

current manual system of dissemination. Information was solicited from Namibian 

communities through questionnaires and interviews on the levels of access to mobile devices, 

the prevalence of disease and literacy levels in Namibia in order to determine the properties 

of the mobile application to be developed. As a result, the mobile application developed is 

Android-based so as to be supported on many platforms, disseminates information on a 

varied range of diseases and supports both text and graphics. 

Key Words: Health information systems; mobile applications; health information 

dissemination 
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Management Systems’ Implementation: A case of Mutare urban 
timber processing factories, Zimbabwe 
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Abstract 
The study evaluated the status of Occupational Safety and Health Management Systems’ 

(OSHMSs) implementation by Mutare urban timber processing factories. A descriptive cross 

sectional survey method was utilized in the study. Analysis of data collected was conducted 

using statistical and descriptive methods. Results revealed a low uptake rate (16%) of OSH 

Management Systems by Mutare urban timber processing factories. Low implementation 

levels were more pronounced in small timber processing factories than in large factories. Key 

motivators for OSHMSs establishment cited were provision of adequate resources, strong 

employee involvement and strong senior management commitment and involvement. Both 

OSHMSs implementation barriers and motivators affect all Mutare urban timber processing 

factories irrespective of size. The study recommends Ministry of Public Service, Labour and 

Social Welfare and NSSA to devise incentives such as reduced WCIF premiums for good 

OSH performance to cushion Mutare urban timber processing factories from OSHMS 

implementation costs.  

Key Words: Safety management systems, timber processing, occupational disasters, 

National Social Security Authority, Mutare 
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103. An Analysis of Medical Aid Societies Potential to Funds Non-
Communicable Diseases Prevention Programs in Zimbabwe 

Kudzayi P. Mukosera, Auxilia Chideme-Munodawafa and Elliot Chikaka 
Corresponding Author; Professor Auxilia Chideme-Munodawafa 

amunodawafa1@gmail.com 

Abstract 
Non-communicable diseases are causing an increased burden on Zimbabwe’s healthcare 

system although they are preventable through public health program interventions. The 

country is facing a challenge of health care financing for such prevention programs from the 

national budget due to a weak economy. This warrants that new innovative sources of public 

health financing need to be explored. Medical Aid Societies, paying out claims worth over 

$400 million in 2014 for curative interventions, are not currently involved in NCD prevention 

despite the financial benefits they would derive from funding such programs. The funding 

potential of the Medical Aid Societies, as a possible solution to Government public health 

funding challenges towards the prevention of NCDs, was thus explored.                                                                                             

An analytical cross sectional study was conducted in 22 of the 27 medical aid societies in the 

country plus the Association of Healthcare Funders of Zimbabwe (AHFoZ). An interviewer 

administered questionnaire was used to collect data from the medical aid societies whilst a 

key informant interview was carried out with the AHFoZ Chief Executive Officer. Only 1 out 

of the 22 medical aid societies (5%) was involved in funding for NCD prevention and it was 

only funding sponsorship of health education materials. Potential funding was positively 

determined by 100% of the medical aid societies, and the AHFoZ C.E.O showing willingness 

to fund NCD prevention programs. The potential funding that can be channelled towards such 

NCD/ public health prevention programs from medical aid societies was estimated to be 

$60.8 million dollars in 2015.  Medical Aid Societies have potential to fund NCD preventive 

programs and they present a practical solution to the NCD prevention program funding 

challenges in Zimbabwe in 2015 

Key Words: Non Communicable Diseases, Funding, Preventive diseases, Risk factors, 

Medical Aid Societies   
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104. Back Scattered Radiation in High kVp and Low kVp Plain 
Chest Radiology: Position and Machine Specific Safety Issues  

 
Sibanda Lidiona,b, Chiutanyi Wilgrandsona, Mukwada Politea, Chabata T. Valentinea and 
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aApplied Physics Department (Radiography Section), National University of Science and 
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bMedical Imaging and Therapeutic Sciences Department, Cape Peninsula University of 

Technology, Cape Town, South Africa. 
Contact details: lidionsibanda@gmail.com; +263 9 282 842 Ext 2282 

Abstract 

There is a general consensus that high kVp technique has advantages of demonstrating a wide 

range of tissue densities and pathologies, short exposure time, reduced x-ray tube heating and 

reduced radiation dose to patients. However, disadvantages include reduced contrast and 

detail as well as significantly increased scattered radiation. The objective of this study was to 

compare dose rates in different trajectories among different x-ray machines as measured in 

the low kVp and high kVp ranges in order to inform exposure optimisation policies. 

Experiments were conducted on four general x-ray machines to determine the variation in 

dose rate with distance from the bucky along three trajectories. It was observed that radiation 

safety varied with trajectory as well as with x-ray machines thereby bringing into question 

adherence to design and installation stages for the optimisation of exposures. Further research 

to explain the observed dose rate variances with machines is recommended.  

 

Key Words: Scatterd radiation, Peak kilovoltage, Chest radiography, radiation safety, 

optimization of exposures 

 

  

119 
 
 

mailto:lidionsibanda@gmail.com


105. Inner Skull Table Thickness in the Prediction of Intra Cranial 
Volume 

Sibanda Lidiona,b, Makununika T. Michaela, Mukwada Politea, Chabata T. Valentinea and 
Nleya Sindisoa 

aApplied Physics Department (Radiography Section), National University of Science and 
Technology, Bulawayo, Zimbabwe. 

bMedical Imaging and Therapeutic Sciences Department, Cape Peninsula University of 
Technology, Cape Town, South Africa. 

Contact details: lidionsibanda@gmail.com; +263 9 282 842 Ext 2282 

Abstract 

Intracranial Volume (ICV) is used in neuroimaging studies to predict premorbid brain size 

when estimating brain atrophy associated with neurodegenerative diseases. However, inner 

skull table thickening negatively impacts on the accuracy of these estimates. Identified 

protocols for calculating ICV do not compensate for inner skull table thickening, are rather 

complex or are time consuming. The objective of this study was to investigate how much 

variance in ICV could be accounted for by Inner Skull Table Thickness (ISTT) in order to 

establish a less complex and less time consuming model for estimating ICV. Measurements of 

ISTT were obtained using Computed Tomography (CT) followed by regressive modeling of 

ICV. The observed ISTTs accounted for 80% variance in ICV meaning that the proposed 

model compared well with observation. A sample drawn from a wider population is 

recommended for the refinement of this less complex and less time consuming protocol.   

Key Words: Intracranial Volume, Neuroimaging, Premorbid Brain size, Inner Skull Table 

Thickness, Regressive modeling 
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Abstract 

Ultrasound Transmission Gel (UTG) can be sold inlarge containers that require decanting into 

smaller containers. Many researchers have identified bacteria such aspseudomonas 

aeruginosa, escherilia coli and staphylococcus aureus in association with the handling 

processes during decanting. No such research was identified inZimbabwe. The objective of 

this study was to evaluate the handling processes of the gel in order to establish the likely 

hood of UTGbeing a common vehicle for transmitting the aforementioned nosocomial 

infections. A combination of observational and experimentalapproaches was used to collect 

data. No documented policy in the handling of ultrasound gel was observed and non-clinical 

staff would decant the gel into smaller containers. There were no documented cases of skin 

reactions at the research sites. However, the observed protocols werecontrary to the 

promotion and maintenance of good health. Follow up research on the patients that were 

examined at the research sites is recommended.  

 

Key Words: Ultrasound Transmission Gel; Nosocomial infections; Quality control; Infection 

control; Decanting process. 
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Abstract 

Diagnostic radiography is an essentially visual method of extracting anatomical and 

physiological information from a patient. The subsequent interpretation of this information 

enables corrective measures to be prescribed from an informed point of view. In radiographic 

examinations, a collimated x-ray beam penetrates through a patient. These exposures to 

ionising radiation must be regulated for they are harmful to the human body. Currently, 

imported dosimeters are used to monitor the amount of radiation. Therefore local solutions 

that are cost effective are required to monitor diagnostic, occupational and population 

exposures. . The main thrust of this study was to design a cost effective semiconductor x-ray 

detector. An economical and sustainable x-ray receptor was successfully assembled from 

locally available resources. The observed response to exposures as well as achieved cost 

effectiveness was enough evidence to recommend the development of the unit into a wide 

range of dosimetry and x-ray imaging applications. 

Key Words: Transducer; Semiconductor; Silicon; Dosimetry; photovoltaic action 
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Abstract 

Predictor variables for Lower Back Pain (LBP) have been established.  Generally, LBP is a 

major public health problem affecting at least eighty percent of the adult population at some 

time in their lives and 10% of these sufferers becoming chronically disabled. The aim of this 

study was to establish LBP prevalence trends among patients referred for Magnetic 

Resonance Imaging (MRI) in order to inform LBP prevention policies in Zimbabwe. Data 

was collected through a retrospective document review of radiological reports and requests 

for patients that underwent MRI for LBP over a ten month period. There was an observed 

decline in lower back pain on yearend holidays, peak values for women in June, July and 

August and a steady increase for non-working class in summer thereby revealing synchrony 

between LBP prevalence and business as well as farming calendars. Further research to 

identify risk groups and their specific risk factors is recommended. 

 Key Words: Magnetic resonance imaging; Lower back pain; LBP prevalence trends; Risk 

factors; Manual handling. 
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Abstract 

The dependence on Electronic Money (e-money) systems has increased tremendously and the 

world is moving towards a cashless society. Zimbabwe would be used as a case study for the 

analysis of security issues in electronic money usage. For instance, in 2016, Zimbabwe 

experienced a cash crisis and people became dependent on e-money using mobile financial 

service systems such as EcoCash, TeleCash, NettCash, Point of Sale (POS) etc. Furthermore, 

Zimbabwe has adopted a multi-currency system where different currencies (US Dollar, Rand, 

and Pula) are accepted in the market which has aroused the interest of cybercriminals. This 

paper provides the definition of e-money, functional aspects of e-money products, analysis of 

security risks specific to these products and the potential for use in money laundering and 

other criminal activity. Moreover, it discusses the possible security measures that can be 

implemented to prevent, detect and contain fraud. Emphasis will also be placed on the 

importance of an overall approach to risk management, vulnerability assessments and 

penetration testing of all electronic money platforms. It is salient to note that there is no 

single security measure or set of measures that can be said to provide a guarantee of complete 

protection. It is the combination of measures with the rigor with which they are implemented 

and administered that will serve to effectively address risks. The conclusion of the report 

highlights a range of measures that exists to enable organizations to identify, prioritize and 

manage the inherent risks posed by the use of electronic money.  
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higher learning institutions in Manicaland Province: Zimbabwe 
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Abstract 

Cyber crime is increase on Zimbabwe. The study seeks to establish and assess the range of 

cyber crimes committed through social networks in Manicaland and suggest possible ways of 

minimising the crimes. The study used both qualitative and quantitative study design. Data 

was gathered using interviews and questionnaires. A sample of participants was selected from 

the 2 teachers' colleges and 1 polytechnic students in Mutare. Data analysis was done using 

Ms Excel. The study found out that cyber-crime in the province of Manicaland ranged from 

posting nude pictures on Internet, circulating false information about an individual or group 

of people, intercepting/hacking other people's private information or bank details, attacking 

each other on social media, uploading pornographic material among others. It was also 

discovered that if such crimes are committed, some of the perpetrators would be unaware but 

the effects are so traumatic to the extent of leading one to withdraw from college. 

Key Words: cyber-crime, ICTs and Internet 
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Abstract 

Big data technology is one of the hottest topics in the field of information and communication 

technology. Government systems have been able to store big volumes of data of which this 

data is fast becoming unstructured. Using the current technology huge volumes of data of 

varying data formats such as audio, video, excel, word documents and many more have been 

stored by the electronic media. Such volumes of data need a well thought approach to handle 

the data and process it to ensure that data in its varying formats is safe. This has caused the 

rise of Hadoop and MapReduce to solve the problem of big data. Hadoop has been 

successfully used in areas involving big data and MapReduce has been also used to process 

this data. This paper proposed the designing of a model based on Hadoop and MapReduce 

which can be adopted by the government of Zimbabwe to make use of big data through data 

mining and to find patterns and behaviors in the country in order to make precise decisions 

and predictions. The Hadoop model is cost effective, it improves processing speed and 

ensures guaranteed data backup. A government is a huge and complex organisation, whose 

operations and strategic focus could be greatly enhanced by the well-focused application of 

Information and Communication Technologies (ICT) to support improvements in 

productivity, management effectiveness and ultimately, the quality of services offered to 

citizens. While the benefits of ICT in government cannot be disputed, there are several 

concerns about its success as well as the strategies to be adopted in implementation of 

systems in various countries. Zimbabwe became the fifth African country to possess the 

Supercomputer, High Performance Computer (HPC), and no plans have been set up for a 

national data warehouse and a data mining project. 

 

Key Words: Big Data, Government Systems, Unstructured Data, Data Mining, Hadoop and 

Mapreduce 
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Abstract 

The paper explores the outcomes of the post 2000 land reform programme implemented in 

the communal area of Umguza district. This involved the triangulation of qualitative data 

collection methods to gather data from the respondents. A total of 40 famers were purposively 

sampled for focus group discussions. The findings of the study revealed that there are 

numerous factors that contributed to the decline in agricultural production that included 

limited skills from the farmers, lack of investment on land because of tenure insecurities, 

sabotage from former white commercial famers and the rise of climate change. Among the 

recommendations made was that the state should consider training new farmers upon 

allocating land to them as this will ensure that farmers know what to do once they are in the 

farms. 

Key Words: Food security, land reform agricultural production 
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Abstract 

Tyres are of paramount importance to the vehicle as they are the main part of the vehicle that 

needs constant check .On Zimbabwean roads, the latest statistics show that most traffic 

accidents are caused by tyre punctures resulting in deaths and injuries of passengers. The 

tyres considered in this research are 19514RC tubeless tyres since they are common to 

motorists and tubeless are easier for inserting the sensor. The aim of the design is to minimise 

or eliminate tyre bursting due to untimed pressure changes. The system needs to notify the 

driver of any out of range pressure values in the tyre pressure in order to warn the driver and 

occupants of a vehicle so that safety action can be taken.  This paper focuses on designing a 

pressure monitoring system in the vehicle tyres with instant feedback loop to the vehicle 

operator using RF (radio frequency) communication. The engineering design process was 

used together with experiments which were designed in order to determine the required 

pressure range and temperature for the system. The main parameter that was analysed is the 

pressure of the tyre. According to the experiments conducted, the required pressure range is 

between 300 to 350kPa. A PIC16F887 programmable interface controller was used together 

with a Surface Acoustic Wave pressure sensor for monitoring pressure variations in the tyre. 

The system was also designed with an audio signalling device in alerting the driver of a 

possible tyre puncture.    

Key Words: puncture, tyre, monitor, radio frequency, microcontroller 
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Abstract 

The paper presents interventions carried out in the city of Bulawayo to adapt to climate 

change water problems. An evaluation of urban WASH-Water program was done and the 

research findings constitute the paper. WASH is a collective term for Water, Sanitation and 

Hygiene, an intervention driven under UNICEF, Australian Aid and other partners’ in 

assisting Zimbabwe in meeting the millennium development goals. The period funded was 

from 2009 to 2016. The research explored on less known information regarding the most 

effective of interventions, addressing a crucial knowledge gap about which interventions 

work and for which setting. The objective of the research was to evaluate the WASH-water 

management program in the City of Bulawayo. The study used four evaluation methods to 

assess interventions. The study reveals that improvement brought in by an intervention to a 

problem does not necessarily mean that the improvement will be sustained over decades. 

Key Words: WASH, innovation, evaluation, neighbourhood, intervention. 
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Abstract 

Following the end of the Cold War in 1990, more than two dozen nations established truth 

and reconciliation commissions. The purposes of these truth commissions were several and 

included: to uncover past atrocities committed by police and security forces, to propose 

political, legal, and economic reforms, and to assist surviving victims and families with 

reparations. Their mandates varied widely. Some commissions possessed wide powers to 

examine a large period of time, even decades, using subpoenas and independent experts. 

Other commissions were politically compromised, had little funding or authority, and focused 

solely on a specific event.  

This paper has a two-fold purpose. Firstly, to consolidate best practices from the successes 

and failures of past truth commissions. Secondly, given the conference theme, the paper will 

concentrate on the relationship between these recommendations, the rule of law, economic 

development, and the unleashing of individual entrepreneurship for post-conflict wealth 

creation. 
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Abstract 
In Zimbabwe, the most readily available source of heat for curing tobacco by small scale 

growers is wood, harvested from the vast indigenous forests which are, as a consequence, fast 

disappearing. For example, recent figures show that 7.5 million trees representing 15% of the 

total trees from Zimbabwe’s forests are destroyed through wood harvesting for the purposes 

of curing the golden leaf. In response to this, the government of Zimbabwe through Statutory 

Instrument 116 of 2012 set a requirement for all tobacco growers in Zimbabwe to establish 

their own woodlots for tobacco curing. To ensure that this objective is met, the Tobacco 

Research Board (TRB), and other stakeholders in the tobacco industry, initiated projects 

aimed at providing growers with tree seedlings and technical support in establishing their 

own woodlots. The main tree species of choice has been Eucalyptus, due to its fast growth 

and ease of management. However, recently, insect pests have emerged as the top most 

constraint to sustainable production of this tree species. Two, pests of economic importance 

namely the exotic (of Australian origin) blue gum chalcid wasp; Leptocybe invasa and the red 

gum lerp psyllid; Glycaspis brimblecombei have invaded Zimbabwe causing massive damage 

to eucalyptus plants in the nursery and field alike. These pests are rapidly spreading, as they 

have no indigenous natural enemies in Zimbabwe. This paper gives an overview of the 

current distribution of the two pests, their economic impact and efforts towards their 

sustainable management in Zimbabwe. 

Key Words: Invasive, Government of Zimbabwe, economic importance, eucalyptus, 
sustainable 
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