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A  W E L C O M E  N O T E  
Welcome to the 1 6th Workshop on Sustainable Horticultural 

Production in the Tropics. The workshop has a special 

focus on ôStrengthening the Experimental Res earch 

Environment ð Laboratory Techniques õ, will focus on 

training  and research in Horticulture. Laboratory 

experimentation is critical in horticultural research and 

therefore the workshop seeks to provide an opportunity 

for scientists to share experiences  on laboratory work. The 

workshop shall cover various techniques and aspects for 

the various disciplines.  

During the workshop, a total of 79 presentations will be 

made. This is the highest number of abstracts received for 

presentation at a HAK workshop. The presentations will cover issues in h orticultural production, 

crop protection, plant nutrtion , Marketing issues, sustainability, socio economic and 

environmental issues. Thus, the workshop will embrace the entire value chain providing a wider 

and deeper understanding of the importance of all the key players in the development of the 

horticultural sector.  I take this opportunity to congratulate all the presenters for the effort  they 

put in preparing the abstracts.  

Itõs noteworthy that almost half of the presentations will be by postgraduate students. This will 

contribute to capacity building and ensure sustainability of HAK and the horticulture sector. On 

this note , I wish to appeal to all stakeholders to join is in supporting postgraduate students and 

indeed young scientists. You may join an initiative started by HAK executive led by Dr. Lucy  K. 

Murungi to contribute to a  book prize for honoring outstanding young scientists .  

The workshop takes place at Chuka University, a public university in the Tharaka Nit hi County of 

Kenya. The University is situated approximately 186 km from Nairobi along the Nairobi -Meru 

highway, in a serine environment on slopes of Mt. Kenya . We have planned to visit several sites 

including Kamburu power station , EM technonolges and small scale farmers . We believe that it 

will a good experience to visit these places  and may be get some words of wisdom from the Nj uri 

NCheke!! 

This workshop aims at bringing horticultural consumers, producers, students, private and public 

advisors including professors, mentors and researchers together, thus facilitating establishment 

and further development of a stakeholderõs forum.  The knowledge and information gained will 

undoubtedly contribute to cohesiveness and transformation of the horticultural sub sector.  

A lot of time and effort has gone into the organization of this workshop.  I sincerely thank the 

organizers including Horticultural Association of Kenya (HAK) officials, the trustees led by the 

host Dr. Charles Waturu and the local organizing team o f Chuka University led by Dr. Geoffery 

Gathungu. We are grateful for financial and technical support; from the German Academic 

Exchange Service (DAAD) through our collaborators from Hannover led by Prof. H. Stuetzel. We 

acknowledge the support from Chuka University who willingly co -organized and hosted this 

workshop. To all the workshop participants , thank you for taking time from your busy schedules 

to attend this workshop.  I especially thank our colleagues from other countries who travelled 

long distances to join us. I hope that you will find the workshop presentations and discussions 

stimulating.  

You are most welcome and God bless you. 

 

Prof . John Mwibanda Wesonga,  

Chairperson, Horticultural Association of Kenya (HAK)  
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3. Nairobi kale value chain actors and performance of existing groups – By Mukundi JBN 
and Kamau SM 

4. Promoting home gardening to combat micronutrient deficiency and African Leafy 
Vegetables’ (ALVs) dietary diversity at household level - The World Vegetable Center’s 
Approach to Household Gardening for Nutrition in Kenya – By Onyango CO 

5. Recent trichoderma studies and possible further areas for research in Kenyan tea 
plantations – By Owino AA, Cheramgoi E and Ochanda SO 
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13.30-15.30: Parallel -4B Crop Protection and Plant Breeding 

Chair: Prof. John M. Wesonga Rapporteur: Mr. Hillary Kirwa 

1. Assessing the efficacy of neem tree extracts against Ralstonia solanacearum that cause 
bacterial wilt in tomato – By Wagaturi P, Nyarieko G and Mwafaida JM 

2. Evaluation of croton jatrophoides extract as a suppressant against Fusarium Oxysporum 
F. Sp. Lycopersici In tomato – By Kinyoda ABAM, Mwafaida JM and Guyo PM 

3. Participatory Identification of Pest Constraints in Selected Vegetable Crops and Farmer 
Management Practices in Tharaka-Nithi County, Kenya – By Ndungu B, Mbaka J, 
Wepukulu SB, Kihara S, Muriuki S, Gathambiri C, Kambo C, Kuria S, Ndegwa A and Farray 
R 

4. Distribution of Tuta absoluta and its natural enemies in Kirinyaga and Embu Counties – 
By Kambo CM, Mbaka JN, Amata R and Kuria S 

5. Distribution and severity of insect pests in cabbages and kales in selected irrigation 
schemes in Chuka, Tharaka-Nithi County By Muriuki SJN, Mbaka JN, Kambo CM, Kihara 
SN, Kuria SN, Gathambiri CW Wepukhulu SB 

13.30-15.30: Parallel -4C Agronomy and Physiology 

Chair: Dr. Lenard G. Mounde  Rapporteur:  Dr. Simon O. Ochanda 

1. Evaluation of drought tolerance in mutant Kenyan bread wheat (Triticum aestivum L.) at 
seedling stage– By Githinji GSt, Kinyua MG, Kiplagat OK and Birithia RK 

2. Canopy management for sustainable passion fruit production– By Abasi EASt and 
Mwangi M 

3. Effects of soil moisture levels and nightshade accessions grown on total antioxidant and 
total phenolic content of nightshade accessions in Siaya and Kisii counties of Kenya– By 
Odhiambo POSt, Nawiri MP, Musila W and Gweyi-Onyango JP 

4. Effect of phosphorus application on soybean production and nodulation in cassava-
based cropping systems in Eastern DR Congo – By Mirali JCSt, Nabahungu LN, Gweyi-
Onyangoi JP and Ngetich FK 

5. Impacts of reduced soil tillage on the growth and yield of Ethiopian kales and spider 
plant in Juja, Kenya– By Odula OSt, Wesonga JM, Masinde PW and Stützel H 

15.30-16.00: HEALTH BREAK 
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16.00-17.30: Annual General Meeting of the Horticultural Association of Kenya 

Chair: Prof. John M. Wesonga  Secretary: Dr. Lucy K. Murungi 

17.30-18.00: Closing Ceremony for Sessions 

Chair: Dr. Joseph Gweyi-Onyango 

Organizers remarks 

Dr. Joseph Mwafaida Mghalu, Vice Chairperson, HAK 

Dr. Geoffrey Gathungu – Chuka University 

Prof. Dr. Hartmut Stuetzel, Leibniz Universität Hannover, Germany 

Vote of thanks 

Participants’ Representative 

Dr. Arnold Opiyo, HAK representative 

Official Closing 

Prof. Dorcas K Isutsa - Deputy Vice Chancellor (Academic, Research and 

Student Affairs), Chuka University 

Excursion Programme 

Thursday, 1st December 2016 

1. Kamburu power station 

Friday, 2nd December 2016 

1. EM technologies 
2. Small scale organic farmers 
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I R I S H  B L E S S I N G S

1.) May the road rise to meet you 
May the wind be always in your back 
May the sun shine warm upon your face 
And the rain fall soft upon your field 

And until we meet again 
May God hold you in the hollow of his hand 
And until we meet again 
May God hold you in the hollow of his hand 

2.) May you have the road you walk 
Downhill all the way to your door 
Have warm words on a cold evening 
And a full moon on a dark night 

And until we meet again 
May God hold you in the hollow of his hand 
And until we meet again 
May God hold you in the hollow of his hand 

 

3.) May you have food and raiment 
And a soft pillow for your head 
May you be forty years in heaven 
Before the devil knows that you are dead 

And until we meet again 
May God hold you in the hollow of his hand 
And until we meet again 
May God hold you in the hollow of his hand 

4.) Until we meet again 
God, I hope will bless you day and night 
May the Lord keep you in his hand 
And never close his fist too tight 

And until we meet again 
May God hold you in the hollow of his hand 
And until we meet again 
May God hold you in the hollow of his hand 
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A B S T R A C T S  

Keynote Presentation 

1. Challenges of sustainable food production 

Stützel H* 

Institute of Horticultural Production Systems, Vegetable Systems Modelling, Herrenhäuser Str. 2 

30419 Hannover, Germany 

*  stuetzel@gem.uni-hannover.de 

Abstract 
Food production systems have to meet our societies‘expectations towards food security, i.e. 
to provide food for 9 billion of people or more by the middle of this century, whilst on the 
other side protecting the environment and ensuring sustainable land use.  This requires higher 
yielding crops with better stress tolerance and higher resource use efficiency, and more 
sophisticated production methods which are better adapted to potential crop growth and the 
soil and climatic parameters of the location. The presentation will discuss possible strategies 
for improvement of crops and cropping systems to reach the above goals. 

 

Plenary-1: Training, Research and Innovation 

2. Research, inventions and technology commercialization pathways: 
a wakeup call for innovators in Africa 

Isutsa DK1, * and Amin, F.M.2 
1Chuka University, P. O. Box 109-60400, Chuka 
2Malaysian Technology Development Corporation, Kuala Lumpur, Malaysia 

* : dvcarsa@chuka.ac.ke 

Abstract 
Technology commercialization is the process of transforming an idea or scientific discovery 
into new or improved product, process or service. Technology commercialisation process is 
complex, non-linear, with false starts, dead ends, changes in direction and feedback loops. It 
requires different skill sets, namely: scientific, technical, business and marketing. There are 
various options for realizing value, namely: licensing, start-up and alliance. An idea or 
discovery, by itself, has no direct economic value, but rather economic value is created when 
an idea or discovery finds an application and gets translated into a product, process or service. 
Commercialization provides returns to public investment in research and ensures that new 
and promising ideas become seeds to innovative products and services. Commercialization 
leads to creation of new ventures which are needed for competitiveness and economic 
growth. Technology commercialisation happens post-research and has about 6 major steps: 
discovery, proof of concept, product development, market-ready product, marketed 
innovation, and demand for innovation. The circle repeats once it reaches this end. 
Discovery/conceptualization phase has shown that ideas evolve through constant iteration 
between a new technological capability and market need. Researchers generate new 
technological possibilities that are embodied in new discoveries and methods. Research could 
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be triggered by real or perceived market needs or by researcher’s own convictions or 
interests. Proof of concept entails evaluation of the technological feasibility and commercial 
viability of a technology. Product development refers to the entire process of: identifying a 
market opportunity; creating a product to appeal to the identified market; testing/trials; and 
modifying and refining the product. This paper will present tips on how University lecturers 
and researchers could move from plain research engagement to research outputs 
implementation or transfer for commercialisation. 

Keywords: Intellectual property rights, Licensing, Technology transfer, Patenting 

3. What drives tomato fruit growth? 

Okello RCO* 

Department of Agricultural Production, Makerere University, P. O. Box 7062, Kampala, Uganda 

*  cyrusongom@gmail.com 

Abstract 
Cell division, endoreduplication (increase in nuclear DNA content without cell division) and 
cell expansion are important processes for growth. Many studies have been conducted in the 
past to unravel the relative importance of cellular processes for fruit growth. Majority of these 
studies have been conducted under different plant level environmental treatments. Positive 
correlations between cell number and fruit size have also been shown far more often than 
that between either cell size or ploidy level and fruit size. This has led to frequent conclusions 
in literature that cell division drives fruit growth. In this presentation, cell level fruit growth 
dynamics will be discussed under different temperature and light treatments applied at the 
fruit level. The conclusion that cell division drives fruit growth will be challenged. It will be 
argued that cell expansion and endoreduplication are equally important for fruit growth. It 
will be further argued that fruit growth is regulated by mechanisms that operate cell-
autonomously and non-cell autonomously following the neo-cellular theory of organ growth 
and under the regulation of a global kinase, the target of rapamycin (TOR). 

Keywords: growth theory, cell division, endoreduplication, cell expansion, TOR 

4. Postharvest management: Can Universities address the ‘skills gap’ 
in horticultural value chains? 

Ambuko J* 

Department of Plant Science and Crop Protection, University of Nairobi, P.O Box 29053-00625 
Nairobi 

*  

Abstract 
Postharvest losses in horticultural value chains are reported to range between 40 to 50%. 
However the actual losses can be higher in some contexts (commodity, season, production 
locations etc.). In part, these losses are attributed to poor postharvest handling practices and 
lack of knowledge on applicable postharvest technologies. This is in turn attributed to the 
training focus in agricultural training institutions. Over the years, training and capacity 
development has focused on the production side of the supply chain including breeding high 
yielding varieties; good agronomic practices; and pest/disease management. Therefore in 
most agricultural training institutions the curricula and facilities have been developed to build 
and enhance the skills set for crop production. There has been less focus or emphasis on the 
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postharvest side of the supply chain. As a result most of the practitioners in 
agricultural/horticultural value chains (including farmers, traders, transporters, extension 
agents) are poorly equipped to deal with postharvest challenges. In this paper, the need for 
postharvest training to equip practitioners in agricultural value chains with the requisite skills 
for good postharvest management will be highlighted. The current status of postharvest 
training in selected universities in Kenya will be discussed as well as the Universities’ potential 
contribution to addressing the ‘skills gap’ in the postharvest space. Universities and other 
tertiary institutions are tasked with producing skilled labor for the agricultural sector. 
Therefore these institutions must play their strategic role to address the current skills gap in 
postharvest management and other emerging challenges in the dynamic horticulture sector. 

Key words: Postharvest education, food loss, food waste, training 

5. Use of digital media technologies as a tool to enhance agriculture 
training 

Murerwa EG*, Gathungu GK and Kathuni LK 

Chuka University, P.O. Box, 109 - 60400, Chuka 

*  emurerwa@chuka.ac.ke 

Abstract 
Research in the field of Agriculture continues to unveil new agricultural practices.  
Researchers, teachers, students of agriculture, farmers as well as the general public can 
benefit from this knowledge; leading to improvements in farming techniques and farming 
related practices. Delivery of the knowledge is traditionally achieved through diverse training 
and education delivery methods including existing classroom methods. But development in 
technology has seen the emergence of new tools aimed at enhancing training and education 
delivery.  Digital media technology is one of these technologies. Digital media technologies 
encompass all content that is created, stored, disseminated and managed by use of digital 
electronic means including computers, computer networks and the internet. Some of these 
technologies are already in use in education delivery. The full adoption of such technologies 
in agriculture training can positively complement the already existing education delivery 
methods. This paper aims at creating awareness of digital media technologies that can be 
used in training in general and in the agriculture sector. A review of digital media technologies 
in training is done as well as a review of case studies of successful adoption of the technologies 
in training. Challenges affecting adoption is highlighted and recommendations to overcome 
them are presented.  

Keywords: Technology, Learning Management Systems, Gamification, eLearning, Digital Media 
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Parallel -1A: Socio-Economic and Environmental Issues 

6. Farmers’ knowledge of vegetable pests and diseases and their 
perceptions of pesticide use practices in Tharaka-Nthi County, 
Kenya 

Kihara SN*Σ aōŀƪŀ WbΣ bŘǳƴƎΩǳ .²Σ aǳǊƛǳƪƛ {WbΦΣ YǳǊƛŀ {bΣ Yŀmbo CM, Wepukhulu SB, 
Gathambiri CW and Faraay RN 

Kenya Agricultural and Livestock Research Organization (KALRO) – Kandara, P.O. Box 220-01000, 
Thika 

*  kihasam@yahoo.com 

Abstract 
Vegetable production in Kenya is faced with many challenges including pests and diseases. 
Abating the constraint requires knowing the disease and pests well in order to make accurate 
diagnosis hence choose the most appropriate management strategy. Such knowledge may be 
lacking with farmers who often apply pesticides non-judiciously hence increasing concern 
about the adverse effects this use has on public health and the environment. A study was 
conducted to assess how much farmers know about pests and diseases and their perception 
on pesticide use and their handling in Tharaka-Nthi County, Kenya. The survey used structured 
questionnaires and colour pictures of vegetables pests/diseases and involved 108 randomly 
selected farmers from four irrigation schemes. Majority of the farmers reported bacterial wilt 
and white flies (70.9%, and 69.8% respectively) as the most important tomato disease and 
arthropod pest. Purple blotch was reported by 47.1%, thrips by 82.4% of the respondents as 
the main disease and pest of onions. Farmers reported rust (57.1%) and Pod borer (55.1%) as 
the most important disease and pest of French beans respectively.  Black rot and diamond 
back moth reported by 68.4 and 70.2% farmers respectively were the main cabbage disease 
and pest. Farmers did not recognize other diseases and nematodes whose symptoms were 
not as obvious. According to majority of farmers (52%), choice of pesticide was based on 
publicity by the agro-chemical dealers. Decision on when to spray was based on fixed 
intervals.  Over 60% of the respondents did not have a chemical store and stored chemicals 
in separate rooms in their houses.  Only 1.6% of the respondents fully protected themselves 
during spraying operations; others either wore partial protective clothing (52%) or did not 
wear any protective clothing at all (46.4%), thereby coming into direct contact with pesticides. 
About 80% did not follow any formal way of disposing off empty containers. Most farmers 
disposed off empty pesticide containers (59.8%) and wash water from sprayers (79.2%) by 
throwing back to their farms. The study concludes that farmers disregarding the potential 
harmful effects of pesticides on human health and the environment.  It was recommended 
that farmers be trained on safe use of pesticides and IPM programs be introduced.  

Keywords: integrated, management, pesticide, safety, vegetable 
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7. Evaluation of a capillary wick based irrigation system for 
ornamental potted plants production in Kenya 

Mungai MMSt, *, Kariuki W, Home PG, Wesonga JM and Adimo AO 
1Department of Horticulture, Faculty of Agriculture, Jomo Kenyatta University of Agriculture and 
Technology (JKUAT), P.O. Box 62000-00200, Nairobi, Kenya. 
2 Department of Soil, Water and Environmental Engineering, College of Engineering and Technology 
(SWEED), Jomo Kenyatta University of Agriculture and Technology (JKUAT), P.O. Box 62000 – 00200 
Nairobi, Kenya. 

* : mburumartin22@gmail.com 

Abstract 
Ornamental horticulture is a major industry in the world, comprising a complex group of 
enterprises which consume a lot of water. Water resources are limited all over the world and 
there is an urgent need to adopt effective irrigation management strategies. Kenya for 
example, is classified as a water deficit country, with 640 m3 annual water recharge, against 
the global recommendation of 1000 m3. A study was carried to evaluate Capillary Wick System 
(CWS) for selected potted ornamental plants production in Kenya, as compared to the 
Conventional Irrigation System (CIS), overhead irrigation by hand. The amount of water 
applied in the two systems was determined weekly throughout the growing period. 
Vegetative growth in both systems was assessed in terms of leaf expansion, number of leaves 
and plant height. After three months of plant growth, CWS resulted in a 63.5% reduction in 
water use compared with CIS, overhead irrigation, hand watering. Thus, CWS offer promising 
potential for ornamental plants production when compared with CIS, given the added 
benefits of water conservation, reduced labour cost, less media and reduced nutrient runoff. 
Studies should be done with more ornamental plant species so as to determine their 
suitability for growing in the CWS. 

Keywords: Irrigation system, water use, sub irrigation, potted ornamental plants, ornamental horticulture, 
sustainability 

8. Dodder cuscuta: an emerging threat to food security and 
environment. A review paper 

MainaSt, *, Gweyi-Onyango JP, Mwangi M and Mwirigi P 
1Department of Agricultural Science and Technology, Kenyatta University 

* : kimanimoses43@gmail.com 

Abstract 
Dodder plant (Cuscuta campestris) is classified under the noxious and invasive weeds in many 
countries except in the east African countries. It’s one of the most dangerous quarantine 
parasitic weed in temperate and warm climates posing a threat to agricultural crops, border 
crops, rangelands and forests. Studies on the prevalence of the Dodder menace is yet to be 
done in Kenya. The weed has been spotted in regions with high temperatures averaging 250C 
with high prevalence rates and severity in western parts of Kenya, Nairobi and Eastern 
regions. Despite being a true obligate parasite, dodder has chlorophyll and has been shown 
to carry out photosynthesis under conditions of carbon dioxide enriched air. The plant lacks 
cotyledon despite being a non-selective dominant sink of nutrient compounds such as Amino 
acids (Glutamic acid, glycine, serine, and phenylalanine) and sugars (glucose, fructose, 
sucrose) hence weakens host plants enough to reduce yield, quality and stand. The lack of a 
meristem and root tip which determines a solely upward movement of assimilates enables its 

mailto:mburumartin22@gmail.com
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endurance of living haustoria within the plant even if parasite’s stems are dead. The 
regenerate haustoria therefore perpetuate the plant as a perennial. The plant is toxic to 
animals and further reduces fodder palatability due to their colour.  The plant has been shown 
to be a vector of viruses and diseases and is used in studies of vector transmission studies. 
Dodder is a parasite of several crops including: natural grasslands, vegetables (tomatoes and 
onions), fruit trees (mangoes), textile plants (flax and cotton), and timber (willow and acacia). 
The plant has been shown to defy known widespread techniques as it relies on seeds for its 
spread through endozoochory for its long-distance spread. The identification and 
characterization of the particular species in Kenya is yet to be done and this limits the 
adoption of control strategies from other regions. The use of certain control strategies such 
as flaming, cutting, burning and use of general contact herbicide poses a danger of destroying 
the host plant. Elaborate studies to establish the species in Kenya and the control strategies 
will be required if the warm areas are to be protected from the scourge of this weed.  

Key words: Dodder, Environment, Obligate, Parasite 

9. Survey on the indigenous fruits and vegetables of Kaya Kauma and 
Kaya Tsolokero in Kilifi County 

Rajat JSt, *, Jefwa JM and Mwafaida JM 

Pwani University, PO Box 195-80108, Kilifi 

 * : jollyrajat@hotmail.com 

Abstract 
The Kayas forests are reservoirs of high biodiversity and local communities that live adjacent 
to the forests are the custodians to the rich indigenous knowledge on plants they depend on 
for livelihoods.  The Kaya systems and biodiversity are threatened and yet they are core to 
conservation and utilization of the important forest resources. A study was conducted to 
document the knowledge by the local communities around the Kaya on fruit and vegetable 
plant species prevalent around two sacred forests. Results based on a questionnaire survey 
in 24 villages with 174 respondents and around Kaya Kauma and 7 villages with 103 
respondents in Kaya Tsolokero are presented by different stratum of gender, age, tribes, 
education level, relationship to the village, marital status and usage of plant as food narrowing 
it down to fruits and vegetables. The Kauma form the largest community living adjacent to 
Kaya Kauma. They account for 75% of the population. The remaining 25% is composed of 
eight Mijikenda communities and Jibanas forming the largest population dwelling around 
Kaya Tsolokero. Out of the population interviewed around Kaya Kauma 52% of the population 
had knowledge on names of fruit plants and 48% had knowledge on names of vegetables At 
Kaya Tsolokero the population exhibited 64% knowledge on names of fruit plants and 36% 
knowledge on names of vegetable plants. The knowledge was highest on the names of fruit 
plants in both the Kaya forests. The most common fruit plants included Mpepeta (Dalium 
orientale), Mdungu (Zanthoxylum holtzianum), Mkanju (Anacardium occidentale), Mdzipo 
(Solanecio angulatus) and Mviru (Vangueria madagascarens) while Chitwadzi (Omocarpum 
kirkii), Mtsunga (Launea cornuta), Tsalakushe (Asytacia spp) and Mzungi (Moringa oliefera) 
were common vegetables.  Commercialisation was highest on fruit plants compared to 
vegetables. It was evident that the inhabitants have enough knowledge of their fruits and 
vegetable plants. 

Key words: Ethno botany; Kaya Forest; communities 
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10. Status of greenhouse farming in the coastal humid climatic region of 
Kenya 

Sanzua LJSt,1, *, Saha HM1 and Mwafaida JM2 
1Pwani University, Department of Crop Sciences, P.O. BOX 195-8108, Kilifi 
2Pwani University, Department of Biological Sciences, P.O. BOX 195-8108, Kilifi 

*  sanzua@yahoo.com 

Abstract 
The performance of greenhouses in the hot humid coastal region of Kenya has consistently 
been poor despite the huge market potential that exist for fresh farm produce. A study was 
therefore conducted to establish the status and challenges of greenhouse farming in the 
region. The survey covered Kwale, Kilifi and Mombasa counties between July and August 
2015. Data was collected through semi-structured questionnaires, random interviews and 
observation using purposive sampling method. The study established that 69 and 100 % of 
the greenhouses surveyed in Kwale and Mombasa Counties respectively were owned by 
institutions and farmer groups. In Kilifi County however, more individuals own greenhouses 
with over 60% of the greenhouses owned by two farmers who produce for export. There was 
marked variation on the spatial distribution of greenhouses in the three counties. The relative 
area under greenhouses in the region averages 7.9ha. Most of the installed greenhouses had 
been abandoned. Kwale County registered the highest rate of greenhouse failure where only 
30% of those surveyed were operational. This partly resulted from high political interference. 
In Kilifi and Mombasa Counties however, 70% of the existing greenhouses were operational. 
Generally greenhouse farming in the region faced diverse challenges including low 
productivity where yield obtained was 2kg/plant relative to the potential 20kg per plant; 
political interference, lack of technical know-how, inadequate water and low water quality. 
There is need for the county departments of Agriculture and other Agricultural stakeholders 
to increase attention to efforts promoting greenhouse production in the coastal region.  

11. Evaluation of semiochemicals for varroa mite management in 
African honeybees 

Komen ESt,1,  *, Irungu J2, Murungi LK1 and Fombong A2 

¹Department of Horticulture, Jomo Kenyatta University of Agriculture and Technology P.O Box 
62000- 00200, Nairobi-Kenya  
2Department of Bee Health, International Center of Insect Physiology and Ecology P.O Box 30772- 
00100, Nairobi-Kenya  

* : dnkomen@gmail.com 

Abstract 
The honey bee ectoparasitic mite, Varroa destructor is a threat to global crop production and 
apiculture. The selection for resistance in the mite through the continuous use of miticides 
among other ineffective management options places a demand on the need for novel tools. 
Semiochemicals are crucial to honey bee -mite interaction and can be manipulated to disrupt 
their relationship. However, the potential of such disruptive tools have not been investigated 
in tropical conditions and African honey bee. In this study, the mite’s behavioral response to 
palmitic acid, 2-heptanone, ethyl palmitate, decanal, 3-carene, butyric acid and iso-butyric 
acid, (components of a semiochemical tool developed in European honey bees) will be 
evaluated in a dual-choice glass Petri dish olfactometer. Biological activity of these 
compounds will be confirmed using electroantennography with the forelegs which bare the 

mailto:dnkomen@gmail.com
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olfactory sensilla.  It is envisaged that this study will ascertain the usefulness and effectivess 
of this Varroa semiochemical tool in African honey bees.  

 

Parallel -1B: Mixed Session 

12. Use of effective microorganisms (EM) in agriculture 

Chomba T* 

EM Technologies Ltd, P. O. Box 1365-60100 Embu, Kenya 

* : emtechkenya@gmail.com 

Abstract 
Effective Microorganism (EM) Technology was introduced in Kenya in the year 2000 by Kenya 
Tenri Society (Japanese NGO based in Embu Kenya). The EM technology originated from 
Japan. EM  Technologies  (K)  Ltd  factory  is  located  at  Ena  trading  centre  in  Embu. Since 
the introduction of EM Technology in Kenya many research and trials have been conducted 
on its effects in increasing the agricultural productivity, on waste water treatment, solid 
waste management (organic waste management). Most of trials were carried jointly by EM 
Technologies Ltd and Kenya Agricultural Research Institute (KARI), also jointly with ministry 
of health and also in partnership with Kenyan Universities. The concept of inoculating soils 
and plants with beneficial microorganisms to create a more favorable microbiological 
environment for plant growth has been discussed for decades by agricultural scientists. The 
technology behind the concept of Effective Microorganisms (EM) and it's practical application 
was developed in 1980 by Professor Teruo Higa at the University of the Ryukyus in Okinawa, 
Japan. Professor Higa has devoted much of his scientific career to isolating and selecting 
different microorganisms for developing beneficial effects on soils and plants. He found that 
microorganisms can coexist in mixed cultures and are physiologically compatible with one 
another. When these cultures are introduced into the natural environment, their individual 
beneficial effects are greatly magnified in a synergistic fashion. Effective Microorganisms or 
EM is a mixed culture of beneficial microorganisms (primarily photosynthetic and lactic acid 
bacteria, yeast, actinomycetes, and fermenting fungi) that can be applied as inoculants to 
increase the microbial diversity of soils. This in turn, can improve soil quality and health, 
which enhances the growth, yield, and quality of crops. The following are some of the 
beneficial influences of EM: a) Enhances better germination and plant establishment (b) 
Promotes flowering, fruiting and ripening in plants.(c) Improves physical, chemical and 
biological environments of the soil and suppresses soil borne pathogens and pests.(d) 
Enhances the photosynthetic capacity of crops. (e) Increases the efficacy of organic matter 
as fertilizers. EM is not a pesticide and thus does not contain chemicals that could be 
constituted as such. EM is a microbial inoculant that functions as a biological control 
measure in suppressing and/or controlling pests through the introduction of beneficial 
microorganisms to the plant environment. Therefore, pests and pathogens are suppressed or 
controlled through natural processes by increasing the competitive and antagonistic activities 
of the microorganisms in EM inoculants. When Effective Microorganisms increase as a 
community in soils, populations of native effective microorganisms are also enhanced. Thus, 
the micro flora becomes rich and microbial ecosystems in the soil become well-balanced, 
where specific microorganisms (especially harmful microorganisms) do not increase. Thus, 
soil borne diseases are suppressed. 

Keywords: Effective Microorganism, Technology, Beneficial, Soils, Plants, Yields 
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13. Families of powderpost beetles and their associated natural 
enemies on Acacia xanthoploea  in Machakos and Nairobi Counties, 
Kenya 

Kahuthia-Gathu R* and Thungu KD 

Kenyatta University, School of Agriculture and Enterprise Development, PO Box 43844-00100, 
Nairobi 

* : rkahuthia@gmail.com 

Abstract 
Naivasha thorn tree Acacia xanthophloea is widespread in Kenya. The species is grown to curb 
soil erosion, nitrogen fixing, nesting sites for birds, food for livestock and wild animals. It is 
also used in apiculture, as source of firewood, timber, shade, medicine, rehabilitation of 
limestone quarries and as live fences. However, the species is susceptible to abiotic and biotic 
factors. The larva of powderpost beetle cause damage by burrowing and tunneling through 
the host tissues making extensive frass-filled galleries. Thus a study was conducted to 
investigate the families of powderpost beetles and their associated natural enemies at 
Kenyatta University and Mitambooni, in Nairobi and Machakos County, respectively. Dry 
pieces of infested A. xanthoploea were collected from three sites and replicated four times. 
They were placed in ventilated clear plastic buckets and taken to Kenyatta University 
laboratory and kept at ambient temperatures of 23±2°C and 50-70% RH. The samples were 
observed daily for adult emergence of powderpost beetles and natural enemies for six 
months. The adults were collected, identified, recorded and preserved in 70% ethanol. The 
number of exit holes were recorded. The data was analyzed using SAS. Over 5,207 and 4,163 
beetles were recorded from KU and Mitambooni, respectively. The families of powderpost 
beetles recovered included Buprestidae, Bostrichidae, Cerambycidae, Lyctidae, 
Tenebrionidae, Anobidae, Curculionidae, Laemophloeidae, Dermestidae, Silvanidae, 
Scolytidae, Cerambycidae, Bothrideridae, and Colydiidae. Major species included Agrilus, 
Sinoxylon ruficorne, S. doliolum, Xylion adustus, Xyloperthodes nitidipennis, Xyloperthella 
picea, Xylopsocus castanoptera, Heterbostrychus brunneus, and Lyctus brunnes. Agrilus sp., 
Xylopsocus sp., and X. adustus were dominant species in KU while Sinoxylon and Xylopsocus 
sp., were dominant in Mitambooni. Parasitoid recovered belonged to the families 
Ichenumonidae, Braconidae, Eulophidae, Chalcididae, Pteromalidae, Eulophidae, and 
Eurytomidae while predators were from Elateridae, Laemophloeidae, Latridiidae, Ciidae, 
Histeridae, Pseudoscorpionidae and Cleridae. Mean number of exit holes of powderpost 
beetles were significantly higher in Mitambooni than KU. Mitambooni site 2 had the highest 
mean of 66.4 exit holes (P<0.05) while KU site 1 had the lowest mean of 31.1. Phoretic mites 
and chiggers were recorded on the bodies of powderpost beetles. There were different 
families and beetle species infesting the A. xanthoploea thus a need to develop sustainable 
management strategies.  

Key words: Acacia xanthoploea, powderpost beetles, damage, exit holes, natural enemies, Kenya 
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14. Potential of rhizobacteria for suppressing Striga hermonthica  
germination and radicle elongation 

Mounde LG1,*, Cotter M2, Rasche F2 and Sauerborn J2 
1Pwani University, P.O Box 195-80108 Kilifi, Kenya 
 2Institute of Plant Production and Agroecology in the Tropics and Subtropics, University of 
Hohenheim, 70599 Stuttgart, Germany 

* l.gichana@pu.ac.ke 

Abstract 
Striga species are root parasitic weeds which drain essential resources from their hosts 
leading to poor crop development and low yield. While some crop varieties have 
demonstrated some level of resistance, total Striga control has not been realized in many 
cereal fields. Plant growth promoting rhizobacteria (PGPR) from Bacillus and Burkholderia 
genera are promising biological control agents because inoculants possess the capacity to 
promote plant growth and reduce the population of deleterious microbes in the rhizosphere. 
Despite numerous studies on plant growth promotion and biological control of diseases, 
weeds, nematodes and parasitic weeds using PGPR, little is known about the potential of 
Bacillus subtilis and Burkholderia phytofirmans in suppression of Striga infection. The 
objectives of this study were to (i) screen PGPR for suppression of Striga germination in in-
vitro assays, (ii) investigate the presence of Striga germination and radicle growth inhibitors 
in PGPR. Two B. subtilis (Bsn5 and GBO3), one B. amyloliquafaciens (FZB42) and one 
Burkholderia phytofirmans (PsjN) strains were evaluated in filter paper and extended agar gel 
bioassays using PGPR inocula and ethyl acetate- separated hydrophobic and hydrophilic 
fractions of cell culture supernatants. Results obtained indicated significant differences 
(p<0.05) in the effect of PGPR on Striga germination and radicle elongation compared to 
controls in filter paper bioassays. Highest (100%) radicle length inhibition occurred in Striga 
seeds exposed to all PGPR inocula. There was a significantly lower germination percentage 
(24%) accompanied by shorter radicle lengths  (1.6mm) of Striga seeds exposed to Bacillus 
subtilis Bsn5 inocula and supernatant compared to all other PGPR (35%; 2.9mm) and control 
treatments (50%; 3.1mm) in extended agar gel bioassays. The study concluded that the tested 
PGPRs have a considerable potential in S. hermonthica suppression through germination and 
radicle growth inhibition. Hydrophilic compounds present in the Bacillus subtilis Bsn5 cell 
culture supernatant were associated with this inhibition. However, the mechanisms involved 
are not well understood and should be investigated. 

Key words: Biological control, parasitic weeds, Striga , bioassay, bacteria 

15. Review of stevia production in Kenya - How bright is the future? 

Njoroge PK* 

Department of Plant Science , Chuka University, P. O. Box 109 –  60400, Chuka, Kenya 

* : patnjoroge@yahoo.com 

Abstract 
Stevia (Stevia rebaudianaBertoni), a native of tropical areas produces leaves packed with 
super-sweet compounds that remain stable even after the leaves have been dried. Its leaves 
have been used to sweeten teas and beverages. Stevia has received attention with the rise in 
demand for low-carbohydrate, low-sugar food alternatives. Medical research has also shown 
possible benefits of stevia in treating obesity and high blood pressure. The best way of raising 

mailto:patnjoroge@yahoo.com


 

 

11 

stevia plants in the nursery bed is through vegetative propagation using stem cuttings. Plant 
nutrition and climatic conditions play important roles on the growth and accumulation of 
secondary metabolites of stevia. Currently, stevia farming is expanding around the world with 
various degrees of success. It was introduced to Kenya by Pure circle (K) Ltd and is now 
commercially grown in Kericho, Bungoma, Bomet, Uasin Gishu, Narok, Nakuru, and Nandi 
Counties. Successful trials have been done in the greater Meru, Embu, and Kirinyaga Counties. 
Stevia can grow in most parts of the country.  However little has been documented on the 
agronomic practices which can maximize stevia productivity in Kenya. Harvesting should be 
done 3-4 months after transplanting depending on the agro-ecological zone and the variety, 
when flower buds start appearing (5% flowering for whole field). However some varieties do 
not flower and should be harvested when lower leaves start to turn yellowish but before 
shedding. It should be done 5-10cm above ground and subsequent ratoon crops should be 
harvested after 3 months. Threshing and stripping of the harvested stems should be done on 
a clean surface to avoid adding impurities such as pebbles and soil particles. Drying should be 
done in special shelter (mono-filament shade nets) for 15-20 hours depending on whether 
conditions. While the changing life styles focus on healthy  eating and drinking habits which 
place stevia as a strategic industrial crop of today and the future, the geo ecological 
circumstances give Kenyan stevia farmers an unassailable advantage in stevia farming. Future 
options include; undertaking research on the crop and dissemination of the findings to 
farmers, establishment of value addition industries in Kenya, creating brand awareness for 
the products and production services, expanding markets and positioning stevia crop as a 
leading agribusiness venture for local farmers.  

16. Pleurotus Mushroom: A Possible Anticancer Agent 

Mariga AM*  

Alfred Mugambi Mariga 

Faculty of Agriculture and Environmental Studies, Chuka University, Tharaka Nithi County, Kenya, E-
*  amariga@gmail.com. 

Abstract 
Mushrooms have long been attracting a great deal of interest in many areas of foods and 
biopharmaceuticals. They are well known for their nutritional and medicinal values. They 
comprise a vast and yet largely untapped source of potent new pharmaceutical products. In 
particular, and most importantly for modern medicine, they represent an unlimited source of 
biologically active molecules. Recently, basidiomycete fungi have been used for the treatment 
of cancer. Many, if not all, Basidiomycetes mushrooms contain biologically active 
polysaccharides, proteins, polysaccharides-proteins complexes, terpenoids, sterols and lipids 
in fruit bodies, cultured mycelium, culture broth. These molecules may enhance innate 
immune responses, resulting in antitumor activities. More medicinal mushrooms have been 
widely used for health promotion, especially by cancer patients. Among the medicinal 
mushrooms, Pleurotus species have been demonstrated to possess many medicinal functions 
including hepatoprotective, hypolipidemic, antitumor and immunomodulating activities. 
These mushrooms have an established history of use in traditional oriental medicine, where 
most of its preparations are regarded as tonics, that is, they have beneficial health effects 
without known negative side-effects and can apparently be used moderately on regular basis 
without harm. In this review, in the search for the development of new anticancer drugs, the 
antitumor activity of pleurotus mushroom was studied. 

 Key words; Pleurotus mushroom; Anti-tumor activity; Immunomodulating activity  
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17. Enhanced tea leaf yield influenced by predacious mites presence in 
Kenya’s production regions 

El-Banhawy ES1, Cheramgoi E2*, Mutisya DL3, Wanyoko J2 and Ochanda SO2 
1University of Nairobi. P. Box 30197. 00100. Nairobi 
2Kenya Agricultural and Livestock Research Organization -Tea Research Institute (KALRO-TRI). P. O. 
Box 820. 20200. Kericho 
3 Kenya Agricultural and Livestock Research Organization -Agriculture Mechanization Research 
Institute (KALRO-AMRI). P. O. box 340.90100. Machakos 

* : cherameve@yahoo.com 

Abstract 
The tea crop agro ecosystems are least disturbed in comparison to other crops. A survey on 
predacious mites’ abundance and impact in different production areas was carried out in 
2014-2015 in Kenya. Major pest species were the red spider Oligonychus coffeae (Nietner) 
and the yellow thrip Scirtothrips dorsalis (Hood). The red crevice mite Brevipalpus phoenicis 
Gijskes was found in few areas. Predacious mites of Phytoseiidae Family were highest at 5.8 
and 6.8 mites per sample during dry and wet seasons, respectively. Phytoseiid abundance 
during the dry and wet seasons were not significantly different (P≤0.05) within most sample 
sites. Presence of phytoseiid mites in combination with NPK fertilizer and high altitude led to 
the strongest correlation to yield than any other combination variable. Higher phytoseiid 
density combined with altitude ranked third with positive impact to yield after altitude 
combined with NPK fertilizer.  These findings translate into a holistic agro ecosystem which is 
fairly stable and rich in biological diversity even at high altitude of >1900m above sea level. 
The information ensuing from the present findings give a base to recommend non-
disturbance of the tea production systems and none-chemical use for increased health leaf 
product as well as sustainable suppression of the pest mite, O. coffeae and the thrip S. dorsalis 
in the crop production systems of varied agro eco-zones in East and West of the Rift Valley 
production regions. Fertilizer application was found to lead to enhanced leaf quality and yield 
levels, as well as increased predatory mite presence. High altitude exhibited cooler 
temperatures and suitable breeding of the phytoseiids leading to higher density. On the other 
hand low altitudes exhibited drier conditions, higher density of O. coffeae pest and poor 
quality leaf which farmers do not prefer picking. Where high amount of rainfall was frequent 
it led to higher quality leaf and increased yield as well as higher density of predacious mites. 
The recommendations include encouraging farmers ed to apply fertilizer before rains, 
discourage the use chemical pesticides increase tree biodiversity especially along the crop 
edges to build more refugia of predatory mites to counter O. coffeae during the dry period. 
The Tea Research Institute (TRI) will continue monitoring the production systems to ensure 
that farmers continue leaf production in an increased biodiversity of integrated pest 
management, rich in cultural and biological amendments. 

Keywords: pest species, predacious mites, fertilizer application, tree biodiversity, integrated pest 
management 
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Parallel -1C: Postharvest handling and quality 

18. Postharvest losses situation analysis along the supply chain of 
African indigenous vegetables in Kenya 

Gogo EOSt, 1,2,*, Opiyo AM2, Ulrichs C1 and Huyskens-Keil S1 
1Humboldt-Universität zu Berlin, Faculty of Life Sciences, Division Urban Plant 

Ecophysiology, Lentzeallee 55-57, 14195 Berlin, Germany. 
2Egerton University, Department of Crops, Horticulture and Soils, P.O. Box 536, 20115 Egerton, 
Kenya 

* : elishag6@gmail.com 

Abstract 
African indigenous vegetables (AIVs) play a significant role in supplying vitamins, minerals, 
dietary fiber and antioxidants to the diet and thus, may contribute to a possible prevention 
of the “hidden hunger” situation. However, due their perishability, AIVs tend to suffer heavy 
postharvest losses. Lack of information on the extent and knowhow in the management of 
postharvest losses of these vegetables even worsen the situation. This study sought to 
identify and assess types and causes of postharvest losses in the AIVs supply chain. The study 
was done across the 3 main AIVs producing counties in Kenya, namely; Nakuru, Kisii and 
Kakamega, involving 45 AIVs farmers from each county. Parameters studied were causes and 
extent of losses and factors contributing to losses. Results indicated that AIV production is 
mainly dominated by youth and women who were mainly small-scale farmers. The major 
problems identified were inappropriate harvesting and handling techniques, inadequate 
postharvest treatments and preservation methods, poor infrastructure, lack of cold storage 
facilities, unhygienic market situation, and lack of regulatory body on AIV handling, quality 
and safety standards along the supply chain. Yellowing, wilting, presence of foreign bodies, 
mechanical damage and insect pest and disease damage were noted to be the major 
postharvest problems along the supply chain. On average, farmers experienced losses of 
between 10-50% with some experiencing over 50%. Shorter AIV shelf life (1-2 days) was also 
reported to be a major concern. The findings demonstrate that postharvest loss situation in 
the AIV value chain is very alarming.  

Keywords: African leafy vegetables, shelf-life, food losses and waste, food quality 

19. Effect of inorganic sanitizing agents on postharvest rotting of sweet 
pepper (Capsicum annuum ) 

Amwoka EMSt, *  and Ambuko J 

University of Nairobi, Department of Plant Science and Crop Protection, P.O Box 29053-00625, 
Nairobi, Kenya 

* : emmanuelamwoka@gmail.com  

Abstract 
High postharvest losses (40 – 50 %) reported in vegetables such as sweet pepper are to a great 
extend attributed to poor postharvest handling practices which aggravate deteriorative 
processes such as wilting, yellowing, respiration and rotting. Rotting from microbial 
contamination can be reduced or managed through sanitization. The objective of this study 
was to evaluate the effectiveness of various sanitizing agents including sodium bicarbonate, 
pure chlorine and Sodium hypochlorite to reduce postharvest microbial rotting in sweet 
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pepper (Capsicum annuum). Freshly harvested sweet pepper fruits were purchased from a 
grocery store, selected for uniformity then washed in clean water and separated into two 
batches. One batch was inoculated with cultured fungus colonies (obtained from rotting 
deceased capsicum fruit) while the second batch was not inoculated. Thereafter all the fruits 
(inoculated or not) were subjected to the three sanitizer treatments including sodium 
bicarbonate (200 ppm), pure chlorine (100 ppm) and Sodium hypochlorite (100 ppm) for two 
minutes each based on a preliminary study conducted earlier to determine the best 
concentrations. A control comprised of fruits that were immersed in clean water. Three fruits 
per treatment were sampled randomly on selected days during the storage period to evaluate 
deterioration based on water loss, color changes, microbial rotting and overall shelf life. The 
results showed that all the three sanitizers significantly reduced the extent of rotting 
established at the end of the storage period. The rotting incidents were; pure chlorine (53 %) 
and sodium bicarbonate (50 %) compared to those treated with Sodium hypochlorite (56 %) 
and control (70 %). End stage weight loss lower in sanitized fruits; Sodium Bicarbonate (28.8 
%), pure chlorine (37.7 %), Sodium hypochlorite (40.1 %) and control (45.5 %). The treatments 
did not affect the color changes of the fruit. These results confirm that sanitization can slow 
down postharvest deteriorative processes. 

Keywords: Post Harvest, sanitizers, disinfection, shelf life, rotting  

20. Effect of pre-harvest bagging on visual quality of banana fruits 
(Musa spp) 

Agoye DBSt, * and Ambuko J 

Department of Plant Science and Crop Protection, University of Nairobi, P.O Box 29053-00625, 
NAIROBI 

*  dyburgessa@gmail.com 

Abstract 
Fruit bagging is often used in commercial fruit orchards to improve fruit finish, quality and 
also to act as a barrier for protecting the fruit against insect pests and diseases. The efficacy 
of bagging can be affected by various factors such as variety, season, stage of development 
and the agro-ecological conditions. The objective of this study was to evaluate the effect of 
pre-harvest bagging using perforated bunch covers on precocity and aesthetic quality of 
‘Williams’ and ‘Israel’ bananas. Healthy banana bunches of ‘William’ and ‘Israel’ cultivars were 
randomly selected in an orchard at the University of Nairobi’s field station. For each variety, 
the bunch covers were applied to 6 banana bunches at two stages; stage 1 (one month after 
flowering) and stage 2 (two months of flowering). Six bunches (for each variety) were left 
unbagged to serve as the control. The number of days to maturity (based on angularity) was 
determined and the harvested fruits evaluated for various quality indicator parameters 
including visual (physical) appearance, size, hue angle and brix. The results showed that there 
was a slight reduction in the number of days to maturity (4 to 10 days) for the bagged fruits 
compared to unbagged fruits. Bagged fruits (both varieties and at both stages) had a ‘clean 
finish’ and were visually more attractive compared to the unbagged fruits. The bagged fruits 
had a slightly lower hue angle and were brighter at maturity and maintained a significantly 
lower hue angle during ripening compared to unbagged fruits (P≤0.05). For example on day 
10 during ripening the hue angles were 123.8°, 120°and 92.2° respectively for control, stage 
1 and ‘Williams’ fruits bagged at stage 1. Additionally, the bagged fruits had a slightly higher 
brix level compared to unbagged fruits. Early stage bagging was better than the latter stage 
bagging. The use of perforated banana bunch covers applied at an early stage is therefore 
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recommended for use in ‘Israel’ and ’William’ bananas for precocity and better aesthetic 
quality. 

Keywords: Fruit bagging, bunch covers, fruit quality, precocity, postharvest Quality 

21. A review of specialty teas popular in the world market 

Ochanda SO and Ruto KHSt, *  

Kenya Agricultural and Livestock Research Organization - Tea research Institute (KALRO-TRI) 

* : rutohenrik@yahoo.com 

Abstract 
This review shall focus on oolong tea, green orthodox tea, yellow tea, white tea, brick tea, 
orthodox black tea and purple tea. Greater demand for specialty tea is growing tremendously 
and this has broadened the tea market. Currently the tea market appreciates more variety, 
assortment, and quality products. This review intends to audit the different specialty teas 
available worldwide their attributes and additionally their potential consumer markets. There 
are no set standards for defining specialty tea in the world tea industry. Dealers, both in the 
past and the present, have possessed the capacity to escape with characterizing quality 
basically through advertising. This interpretive and free esteem framework has not profited 
tea makers, consumers, or small businesses. This survey shall advise tea traders, tea 
manufacturers and consumers on the present patterns of specialty tea. The most common 
specialty tea in the market is the green tea and the least common is purple tea from the new 
purple tea variety grown mainly in Kenya. 

Keywords: Specialty tea, oolong tea, yellow tea, white tea, brick tea, orthodox, purple 

22. Evaluation of sensory acceptability of baked products of blended 
pumpkin fruit and wheat flours 

Kiharason JWSt, 1, *, Isutsa DK1,2,  and Ngoda PN1 
1 Chuka University, P. O. Box 109-60400, Chuka, P. O. Box 484-60400, Chuka, Kenya 
2 Egerton University, P. O. Box 536-20115, Egerton, Kenya 

* : esi.jedi2012@gmail.com 

Abstract 
The pumpkin fruit of the species C. moschata Duchesne has great nutritional potential, but 
remains under-utilized in Kenya. Its fruits have diverse health enhancing properties. This 
vegetable-fruit has potential to be processed into various products both for home and 
industrial use. Despite these benefits, the fruit is underutilized as characterized by the few 
available pumpkin fruit flour products’ recipes and little contribution to food security in 
Kenyan households. The present study determined sensory acceptability of baked products 
of blended pumpkin and wheat flours. Uniform mature pumpkin fruits grown on the Chuka 
University farm were harvested and processed into flour using a previously developed 
protocol. Pumpkin flour was augmented at 0%, 5%, 20%, 50% and 80% into wheat flour and 
baked to make cake, bread, mandazi, scones and cookies. The products were then subjected 
to sensory acceptability tests using a 5-scale hedonic rating, with 1 being least preferred and 
5 most preferred by trained and untrained panelists at KALRO-Njoro and consumer groups in 
Nyeri County, Kenya. The ANOVA showed that products significantly (P≤0.05) differed in 
acceptability. Among Nyeri consumers, 50% cake and 5% mandazi and scone formulations 
were highly preferred for colour, texture and flavour. In Njoro, there were significant 
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differences (P≤0.05) among the trained and untrained panelists, but overall in all products, 
the 0% and 5% formulations scored highest across all test parameters. Value addition and 
commercial utilization of any food product greatly increases its demand. This study shows the 
great potential of value-added pumpkin flour, in enhancing and enriching textural and sensory 
qualities of different commercial food products in the Kenyan food industry, which should be 
promoted for adoption and commercialization. 

Keywords: African Indigenous vegetables, Food security, Organoleptic taste, Value addition 

23. Effect of evaporative and near-infrared reflection cooling on the 
quality of mangoes 

Korir M1, Mutwiwa UN2*, Kituu GM2 and Sila DN3 
1 Department of Agricultural Engineering, Egerton University, Kenya. 
2 Department of Agricultural and Biosystems Engineering, Jomo Kenyatta University of Agriculture 
and Technology, Kenya, P.O. Box 62000 – 00200 Nairobi 
3 Department of Food Science and Technology, Jomo Kenyatta University of Agriculture and 
Technology, Kenya 

* : umutwiwa@jkuat.ac.ke 

Abstract 
The mango (Mangifera indica L.) fruit is valuable in Kenya due to its nutritive and economic 
value. However, at least 40 to 45% of the fruit is lost during postharvest handling due to 
inadequate storage facilities. This study therefore aimed at investigating the influence of near 
infrared reflection (NIR) and evaporative cooling (EC) on shelf-lives and quality of mango 
fruits. Mature green Apple and Kent mangoes are the most common varieties in Lower 
Eastern part of Kenya were stored in NIR store (SNR) and evaluated on daily basis against the 
fruits stored in an equivalent non-NIR store (SNNR). Room conditions (RC) were used as control 
experiment. The shelf-lives and quality attributes of the fruits which included physiological 
weight, colour and firmness were evaluated. Digital scale, Minolta colour difference meter 
and penetrometer were used to measure the physiological weight, colour and firmness, 
respectively. Results analysis showed significant difference (P<0.05) in the shelf-lives and 
physiological weight losses for the fruits stored in SNR, SNNR and RC. Except for the colour of 
the flesh for Kent, the SNR did not have any significant effect (P>0.05) on the colour of the peel 
or flesh of the Apple. The SNR had no significant effect (P>0.05) on the firmness of the peel or 
flesh for Apple except for Kent. This study showed that the combination of NIR and EC has a 
potential of improving the shelf-life and quality of mango fruit. This technology can provide 
an applicable solution to storage challenges facing subsistence mango farmers. 

Keywords: Apple and Kent mangoes, near infrared reflection, evaporative cooling, storage, Kenya 
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Parallel -2A: Genetics and Plant Breeding 

24. Population dynamics and genetic affiliation of Bemisia tabaci  
(Gennadius) (Homoptera: Aleyrodidae) from selected hosts in Meru 
County, Kenya 

Gachoka, KK* and Mbogo E 

Meru University of Science and Technology, P. O. Box 972 – 60200, Meru 

* : kgachoka@must.ac.ke 

Abstract 
Bemisia tabaci (Gennadius) is a pest of importance in diverse agricultural systems worldwide 
owing to its vectorial capacity for viruses, intraspecific and host-associated variation. 
Knowledge of the genetic variation within B. tabaci populations is crucial for their efficient 
management. The objectives of this study were to screen for weed hosts of B. tabaci in 
farming systems, determine B. tabaci population trends on selected weed species in situ and 
characterize the genetic affiliation of B. tabaci adults from selected weeds using RAPD 
markers. Forty-one (41) species of weeds belonging to 19 families and 37 genera were 
screened to verify whitefly host sequences. Five of these: Amaranthus retroflexus, 
Chromolaena odorata, Desmodium tortuosum, Euphorbia heterophylla and Malvastrum 
coromandelianum, were subsequently selected for monitoring of B. tabaci populations. 
Counts of all pest stages on leaves were used as the population assessment parameter. A 
sample of 70 adult B. tabaci from selected weeds, cassava and okra plants were investigated 
for genetic affiliation by RAPD-PCR. Seventeen of the weeds screened were verified as 
whitefly hosts. There was statistically significant (P < 0.05) monthly variation in B. tabaci 
population dynamics among the five hosts. The demarcation of B. tabaci from the seven 
selected sampling hosts into cassava and sweetpotato-affiliated clusters was confirmed from 
RAPD-PCR data (UPGMA, NTSYS-pc), with 52% similarity between the two RAPD types. The 
study demonstrated that the okra biotype predominates the sampled areas infesting several 
hosts as opposed to the cassava biotype.  

25. Genetic diversity analysis of Kenyan dolichos bean (Lablab 
purpureus ) (L) using simple sequence repeat (SSRS) markers 

Kamotho GN1*, Kinyua MG2, Muasya RM3, Gichuki ST4, Wanjala BW4 and Kimani EN4 
1 Karatina University, School of Agriculture and Biotechnology, P.O. Box 1957-10101, Karatina, Kenya 
2 University of Eldoret, School of Agriculture and Biotechnology, P. O. BOX 1125, Eldoret, Kenya 
3 South Eastern Kenya University, P.O. Box, 170-90200, Kitui, Kenya. 
4 Kenya Agriculture and Livestock Research Organization, Biotechnology Institute, P.O. Box 57811-
00200, Nairobi, Kenya  

* : gracekamotho@yahoo.com 

Abstract 
Dolichos bean is a multipurpose drought tolerant crop in the family Leguminosae. Its leaves 
and immature pods are used as vegetables, dry beans as grains and the whole plant is used 
as fodder. Dolichos bean varietal development in Kenya has been inhibited by lack of 
information on its genetic diversity. The aim of this study was to assess the genetic diversity 
of the Kenyan dolichos bean using simple sequence repeat (SSR) markers with a view to 
designing a varietal improvement programme. Ten simple sequence repeat primers were 
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assayed on ninety six (96) dolichos bean genotypes collected from various parts of Kenya. The 
genotypes were grouped into 15 populations: Embu, Genebank Coast, Genebank Eastern, 
Machakos, Makueni, Meru, Murang’a, Mwingi, Nairobi, Nakuru, Nyeri, Genebank Rift Valley, 
Thika and Western, based on place of collection. DNA isolation was done using a modification 
of the cetyltrimethylammonium bromide (CTAB) method and subjected to polymerase chain 
reaction (PCR) and agarose gel electrophoresis to establish the diversity of dolichos bean 
germplasm grown in Kenya. Expected heterozygosity ranged from 0.23 to 0.46 and on average 
was 0.38. The average polymorphic information content (PIC) was 0.63. Analysis of molecular 
variance (AMOVA) showed that 15% genetic variation was among populations and 85% was 
within populations. Highest Nei’s genetic distance was between Western and Mwingi 
populations while lowest genetic distance was between Embu and Meru populations. Cluster 
analysis separated the 15 dolichos bean populations into two main groups indicating a narrow 
genetic diversity. This study indicates that the Kenyan dolichos bean has a narrow genetic 
base. Therefore, there is need to design breeding programs with the objective of broadening 
the genetic base of this multipurpose crop. 

Key words: genetic diversity, analysis of molecular variance (AMOVA), Heterozygosity, polymorphic 
information content (PIC) 

26. Elicitation of resistance against bacterial wilt disease in tomato 
using bionanocomposites 

Gatahi DM1,*, Wanyika HN2, Kihurani AW1  and Ateka EM2 
1 Karatina University, P.O. Box 1957-10101, Karatina, Kenya 
2 Jomo Kenyatta University of Agriculture and Technology, Kenya, P.O. Box 62000 – 00200 Nairobi 

*  denmagkenya@gmail.com 

Abstract 
Expression of resistance genes in plants signifies the degree of resistance. Some biotic and 
abiotic agents either enhance expression of these genes or mask them. The former results in 
plants with high resistance while the latter result in susceptible plants. The object of this study 
was development of a pre-infection package of bio-nanocomposites for the control of 
bacterial wilt in tomato. The study entailed adsorption of biocontrol agents on chitosan 
immobilised silica nanocomposites known as the bio-nanocomposite for elicitation of 
chitinase and glucanase biochemicals in plants. Hybrid tomato seeds (Anna and Chonto) and 
the planting media (cocopeat) were treated with bio-nanocomposites before the seeds were 
sown. Data on germination rate and resistance to bacterial wilt were taken. The concentration 
of chitinase and glucanase in the plants using nanodrop spectrophotometer was determined. 
Physical observations of wilting and xylem browning due to the pathogen were done. Data 
collected were subjected to ANOVA and significant means separated using protected LSD at 
5 % significant level. Bio-nanocomposites treated tomato seedlings had the highest 
germination rate (90 %). In addition, the plants had the highest induced resistance (70 %) 
which was also corroborated by high concentrations of chitinases (2.6 nm) and glucanases 
(0.28 nm). De novo application by seed priming and planting media treatment before 
challenge inoculation with the pathogen had the best results of development and resistance. 
This justified that pretreatment of the seeds and seedlings prior to planting imbue the 
seedlings with adequate resistance to wilting.The study recommends utilization of the 
bionanocomposites in enhancing resistance to bacterial wilt disease in susceptible crops. 

Keywords: induced resistance, chitinases, glucanases, wilting, inoculation 
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27. Genetic and biomarker-based predictive breeding of maize (Zea 
mays L.) cultivars 

Muraya MM1,2*, Riewe D2, Schnable P2 and Altmann T2 
1 Department of Plant Science, Chuka University, PO Box 109-60400, Chuka, Kenya 
2 Department of Molecular Genetics, Leibniz-Institute of Plant Genetics and Crop Plant Research, 
Correnstrasse 3, 06466 Gatersleben, Germany; 
3 Plant Genomics, Iowa State University, Ames, Iowa 50011-3650, USA 

* : moses.muraya@gmail.com 

Abstract 
The major limitation in hybrid breeding is the very large number of potential hybrids that 
need to be evaluated in replicated field trials in order to identify the best combination of new 
parental lines among all possible crosses. This study addresses predictive breeding in maize 
using genetic markers (SNPs, copy number variation/presence absence of variation-CNV/PAV) 
and biomarkers (Metabolite profiles-MP and phenomic data) information. Agronomic trait 
data (grain, silage and biomass) were obtained from a panel of 238 inbred lines and 399 
hybrids grown in the field and controlled environment (an automated non-invasive 
phenotyping) in replicated trials for at least two growing seasons. A sequence capture-based 
sequencing was used to obtain genome-wide CNV/PAV data from 206 inbred lines. All inbred 
lines were also genotyped with 50K maize SNP array. MP of plants grown in field and 
controlled environment were obtained using robatised metabolite and enzyme assays and 
GC-MS based technologies. The obtained phenotypic data was linked through advanced 
multivariate statistical analysis with 50K SNP-based genotype information and with CNV/PAV 
information. Preliminary results show small but encouraging correlations between predicted 
and observed trait values. Feature heterosis displayed a large degree of variance which 
resulted in prediction performance that was less robust than models of either parental or 
hybrid predictors. However, the results of this study are expected to come up with predictive 
models that can identify optimal set of predictors from the biomarkers and genetic markers, 
and relative efficiency of selection based on prediction versus phenotypic selection. 

Keywords: Predictive breeding; Genetic markers, Biomarkers, sequence capture; hybrid breeding; statistical 
models 

28. Status of biotechnology in tea improvement in Kenya: a review 

Maritim TM*, Kamunya SM, Muoki RC and Bore JK 

KALRO-Tea Research Institute, P.O Box 820, Kericho 

* : tmaritim@gmail.com 

Abstract 
Tea is a perennial tree crop grown for production of one of the most widely consumed non-
alcoholic beverage, ‘tea’. The Kenyan tea industry solely relies on the export of black CTC tea, 
which is currently experiencing over-production that is outstripping demand. To counter the 
declining tea revenue base, a lot of emphasis has been put on product diversification and 
value addition. To date, 53 diversified tea cultivars have been developed in Kenya and 
commercialized across East and Central Africa. Development of these cultivars have however 
been achieved through the conventional breeding techniques which are slow and limited to 
selection hence narrow genetic base. Even though several wild relatives of tea have been 
introduced, harnessing their benefits has been negligible due to low cross-compatibility and 
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undesirable traits for low yield. Nevertheless, with the advances in biotechnology, genetic 
linkage maps, quantitative trait loci associated with yield and molecular markers associated 
with various agronomic traits have been developed. Genetic diversity of tea germplasm 
grown in Kenya and across Africa has been determine using biotechnological tools. 
Considerable success has also been achieved in the area of in-vitro micropropagation. 
Furthermore, transcriptome analysis using next generation sequencing technologies has 
resulted in identification of genes associated with drought tolerance in tea. This review paper 
presents an account of the successes and limitations of biotechnology in tea research in Kenya 
and forms a basis for further advances for developing novel tea varieties within a short period.  

Keywords: Biotechnology, Molecular markers, Transcriptome analysis 

29. Genetic variation of Kenyan taro, Colocasia esculenta (L.) Schott, 
germplasm 

Palapala VAP1,* and Akwee EP2 
1School of Science. Technology and Engineering, Rongo University College, Rongo, Kenya. 
2Masinde Muliro University of Science and Technology, Kakamega, Kenya 

*  valeriepalapala@ymail.com 

Abstract 
Seven SSR primer pairs were used to describe 25 taro genotypes of Kenya. A total of 28 
polymorphic alleles were generated. The number of alleles per locus ranged from 1 alleles to 
6 alleles (RM 163), with an average of 3.0425 alleles across 18 loci attained in the study. The 
polymorphic information content values ranged from 0.1875 to 0.5731 in all 18 loci with an 
average of 0.4120. Genetic diversity ranged from 0.25 to 0.618. Genetic richness ranged 
between 1.5 and 4.67. The incidence of most common allele at each locus ranged from 
51.21% to 75%. The pair wise genetic dissimilarity co-efficient designated that the highest 
genetic distance was obtained between the Rift Valley and Nyanza taro populations (0.794). 
The closest allele similarity was between Western and Nyanza (83.1%) taro populations while 
the widest dissimilarity was between Rift Valley and Nyanza populations (45.2%). Being 
grouped into a distant cluster, genotype KK12 could be exploited as probable parental for the 
development of variant taro varieties. The SSR markers used in this study are a comprehensive 
source for the identification of genetically distant taro accessions as well as in the replica 
sorting of the phenotypically close germplasm. 

Keywords: Cocoyam, genetic diversity, alleles, molecular variation, Colocasia esculenta 
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Parallel -2B: Crop Protection and Plant Breeding 

30. Volatile compounds from coffee berries elicit responses in the coffee 
stink bug, Antestiopsis thunbergii  (Heteroptera: Pentatomide) 

Njihia TSt,1,2, *, Torto B1, Murungi LK2, Irungu J1, Mwenda D1 and Babin R1,3 
1 International Centre of Insect Physiology and Ecology (icipe), Nairobi, Kenya 
2 Jomo Kenyatta University of Agriculture and Technology (JKUAT), Juja, Kenya 
3 Centre de Coopération Internationale en Recherche Agronomique pour le Développement (Cirad), 
Montpellier, France. 

* : tnjihia@icipe.org 

Abstract 
International trade of coffee from the great lakes region of Africa is threatened by the coffee 
stink bug, Antestiopsis thunbergii and its association with poor quality liquor, often called the 
“potato taste defect”. Previous studies have reported that immature coffee berries are 
strongly preferred by the pest unlike other coffee parts in the field. To test whether olfactory 
cues mediate the coffee bug’s host selection process, behavioral and electrophysiological 
assays were conducted using headspace volatiles from coffee berries at two different stages 
of maturity. Additionally, coupled gas chromatography/mass spectrometry (GC/MS) was used 
to analyse the chemical composition of the volatiles emitted by the two coffee berry stages. 
In behavioural assays, whereas volatiles of immature berries attracted the coffee bug, 
volatiles of mature berries repelled it. Various chemical groups including; aldehydes, esters, 
hydrocarbons and terpenes which contribute to the divergent behavior of A. thunbergii 
towards coffee berries of different maturity stages and their possible use in pest management 
will be discussed. 

Keywords: coffee, Antestiopsis thunbergii , immature, mature, attractant, repellent 

31. Polar compounds in root exudates of tomato contribute to host plant 
discrimination in the root knot nematode Meloidogyne incognita 

Kirwa HKSt, 1.2,*, Murungi LK2 and Baldwyn T1 
1 International Centre of Insect Physiology and Ecology, P.O Box 30772-00100 Nairobi-Kenya 
2 Jomo Kenyatta University of Agriculture and Technology, P.O Box 62,000-00200 Nairobi, Kenya 

** : hkirwa@icipe.org 

Abstract 
Chemicals in root exudates from different plants have been shown to have varied effects on 
root knot nematodes (RKNs) including egg hatching stimulation or inhibition, attraction, 
repellence, motility inhibition or even death. In the present study, we hypothesized that the 
second stage juveniles (J2s) of the RKN Meloidogyne incognita use tomato root exudates to 
determine the suitability of the roots for infection. We tested this hypothesis using root 
exudates extracted from five tomato cultivars with varying levels of susceptibility to RKNs. 
Behavioral assays showed that water soluble components obtained from the root exudates 
of the different tomato cultivars induced more stylet thrust activity and differential 
attractions of J2s than the control. Chemical analysis using Liquid chromatography-Quadruple 
time of flight mass spectrometry (LC-Qtof-MS) gave possible identity of alkaloids, flavanoids 
and other unidentified classes of highly polar compounds. Our findings provide new insights 
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for improving RKNs management options based on naturally-occurring behavior modifying 
compounds. 

32. Farmer knowledge, attitude and practices on bacterial wilt among 
‘greenhouse’ tomato farmers in Kiambu County 

Fundi DSt, 1,*, Murungi LK1, Wekesa V2 and Baldwyn T3 
1 Department of Horticulture, Jomo Kenyatta University of Agriculture and Technology, P. O. Box 
62000 00200 Nairobi-Kenya 
2 Dudutech IPM Solutions, Kingfisher Farm Naivasha. P.O. Box 1927 20117 Naivasha-Kenya 
3 Behavioral and Chemical Ecology Department, International Centre of Insect Physiology and 
Ecology. P.O Box 62000 00200 Nairobi-Kenya 

* : davisireri431@gmail.com 

Abstract 
Tomato (Solanum lycopersicon L.), is one of the most common and important vegetable crops 
in the world. In Kenya, it is one of the mostly widely grown and consumed vegetables and is 
grown in both open field and greenhouses. Bacterial wilt (BW) caused by the soil-borne 
bacterium Ralstonia solanacearum is a serious disease in the world, causing severe losses in 
many agricultural crops and a major threat in tomato production. The study aims to 
understand the farmers’ knowledge, attitude and practices (KAP) towards BW by small holder 
farmers in Kiambu County, Central Kenya through focused group discussions. Focused group 
discussion with farmers will be carried out in farmer groups practicing tomato farming. A semi 
structured checklist with both closed and open ended questions will be formulated and 
pretested before administering to the farmers. The questions will focus on the; (1) knowledge, 
(2) attitude and (3) practices towards the problem. Questions will be asked by trained 
enumerators using local language and English but responses captured in English. Data will be 
entered into Microsoft Excel 2007, cleaned to detect any missing or invalid variable and then 
imported to IBM SPSS statistics software for analysis. Results will be presented in descriptive 
form using means, frequencies and proportions. It is envisaged that findings from this study 
will provide vital information on the important farmer practices influencing the populations 
of bacterial wilt affecting ‘greenhouse’ tomato production.  

Keywords: Bacterial wilt, smallholder farmers, tomato 

33. Volatile organic compounds mediate root knot nematode-pepper 
interactions 

Kihika RSt 1,3,*, Murungi LK2Σ bƎΩŀƴƎΩŀ a3, Hassanali A3 and Baldwyn T1 
1 Behavioural and Chemical Ecology Unit, International Centre of Insect Physiology and Ecology, P.O. 
Box 30772-00100 Nairobi, Kenya 
2 Department of Horticulture, Jomo Kenyatta University of Agriculture and Technology, P.O Box 
62,000 00200 Nairobi, Kenya 
3 Chemistry Department, Kenyatta University P.O. Box 43844- 00100 Nairobi, Kenya 

* : rkihika@icipe.org 

Abstract 
Root-knot nematodes (RKNs; Meloidogyne spp.), are economically important sedentary 
endoparasitic plant nematodes that parasitize a wide range of economically important crop 
species. They form galls that inhibit uptake of nutrients and water by the host plants, resulting 
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in poor crop yields. In Africa, crop production losses of up to 100% can be encountered due 
to RKNs. Host finding is an intricate process and plant chemical signals are critical for infective 
second stage juveniles (J2s) to locate hosts for successful survival and propagation of progeny. 
However, little investigation has been done on the semiochemical basis of RKNs host finding 
behavior. It was hypothesized that volatiles produced by the roots of pepper influence the 
host-seeking behavior of RKNs. Dual choice olfactometer assays were used to determine 
behavioral responses of the J2s. Gas-chromatography-mass spectroscopy (GC-MS) was used 
to identify the root volatiles modulating interaction between the solanaceous plant, Capsicum 
annum and infective second stage juveniles (J2s) of the RKN Meloidogyne incognita. 
Behavioral assays revealed preference of J2s to root volatiles of three RKN-susceptible 
cultivars over controls but avoidance to volatiles of one RKN-resistant cultivar. Chemical 
analysis identified six shared components in the root volatiles, of which five were identified 
as α-pinene, limonene, 2-methoxy-3-(1-methylpropyl)-pyrazine, methyl salicylate and 
tridecane, and thymol as a component specific to the RKN-resistant cultivar. In behavioral 
assays, J2s preferred (90%) the 5-component synthetic blend formulated from the shared 
components, but avoided (74-93%) thymol alone, or thymol combined with the natural plant 
root volatiles. These results provide new insights into the hostplant-RKN interaction, revealing 
that composition of root volatile chemical signals determine J2 host choices. These findings 
provide information that plant breeders can utilize for linking molecular methods with 
biochemical processes for plant protection against these phytoparasitic nematodes.  

Keywords: Root knot nematodes, volatile organic compounds, host-seeking behavior 

34. Evaluation of seed quality of African nightshade (Solanum spp) 
accessions from western Kenya 

Ekhuya NASt, *, Wesonga JM and Abukutsa-Onyango MO 

Department of Horticulture, Jomo Kenyatta University of Agriculture and Technology. P.O. Box 
62000 - 00200, Nairobi Kenya 

* : noella.ekhuya@gmail.com   

Abstract 
Nightshade (Solanum species) is an African leafy vegetable that is consumed in Kenya 
particularly in the western region. Lack of quality seeds is a major challenge in the production 
of this vegetable. Farmers prepare, produce and store their own seed using traditional 
methods which may contribute to low quality seeds. The study sought to collect local 
knowledge on traditional methods of seed harvesting, processing, packaging and storage; 
collect and evaluate the quality of seeds from farmers, markets and commercial seed 
companies in western Kenya. A survey was undertaken in Siaya, Kakamega, Vihiga, Kisumu, 
Busia and Kisii counties in Kenya between June 2014 and June 2015. A total of 60 farmers 
producing nightshade seeds were purposively selected for the interview and seed accessions 
collected from farmers, traders and agrovets. Thirty five seed accessions were collected. The 
35 accessions alongside 5 advanced lines from World Vegetable centre, Arusha were assessed 
in terms of purity, germination, vigour and viability. Accelerated aging test and electrical 
conductivity tests were conducted for the vigour tests while viability was tested by 
tetrazolium test. Nightshade seed processing techniques were majorly traditional. Seventy 
one percent (71%) of the farmers processed and saved their own seed, 66% used 
fermentation method for seed extraction, 86% preferred sun-dried seed and all farmers 
stored their seeds in their houses up to 24 months. Seeds from local traders had the highest 
mean vigour, viability and mean germination percentage of 64.6%, which is very low 
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compared to the required minimum standard germination percentage of 85%. Seeds from 
agrovets had the highest mean percentage purity 100% and a significantly lower mean 
germination percentage. The purity of seeds was high for accessions from registered traders 
(100%), compared with those from local traders (84%) and farmers (82%). Correlation (r=-
0.91) between percentage purity and percentage germination. The seeds that are readily 
available to farmers are of poor quality in terms of germination, vigour and viability. 
Therefore, improved nightshade processing packaging and storage techniques have the 
potential of improving the quality of seeds available to farmers in Kenya. 

Key words: Nightshade, Seed quality, purity test, germination test 

35. Fluorescent SSR markers and capillary electrophoresis reveal 
significant genetic diversity in naturalized pumpkin accessions in 
Kenya 

Kirimi JKSt,1, *, Isutsa DK1,2 and Nyende AB3 
1 Chuka University, P. O. Box 109-60400, Chuka, Kenya 
2 Egerton University, P. O. Box 536-20115, Egerton, Kenya 
3 Jomo Kenyatta University of Agriculture and Technology, P. O. Box 62000-00200, Nairobi, Kenya 

* : kirimijk@yahoo.com 

Abstract 
This study was undertaken as a preliminary step in determining genetic diversity of 
naturalized pumpkins in Kenya. It entailed allelic patterns, frequency, inbreeding coefficient, 
molecular variance, cluster and inter-population genetic analyses. It utilized 96 pumpkin 
accessions and five fluorescent SSR markers in capillary electrophoresis. Data were captured 
using ABI 3730 software, and analyzed using GeneMapper V 4.1 software. Measures of 
genetic variability were determined using GenAlEx 6.5, genetic diversity within and among 
accessions using Power Marker V 3.25 and data contained in the electrophenograms by 
GeneMapper V 4.1 software. XLstat 2014 was used for cluster and GenAlEx 6.5 software for 
principal coordinates analyses. DNA quantity ranged from 62.7 to 2992 ng/µl and quality from 
0.56 to 2.1 of 260/280 absorbance ratio. Fluorescent SSR markers detected 23 alleles with an 
average of 4.6 alleles per marker, with size ranging from 181 to 326 bp. A total of 934 distinct 
DNA fragments were identified. Mean PIC was 0.49, observed heterozygosity 0.5048, 
genotype number 6.8, gene diversity 0.5491, and polymorphism 98.5% across the markers. 
Mean allelic patterns showed great variation among the accessions. Cluster and principal 
coordinate analysis revealed distinct accession groups independent of their geographic origin. 
AMOVA indicated that genetic differentiation was significant (P=0.02). Total molecular 
diversity of 3% was attributed to regional differences, 9% to accession differences within 
regions, while 88% to differences within accessions. The FST of 0.026 indicated very little 
genetic differentiation due to continuous selection of pumpkin seeds by farmers. The present 
study proved that fluorescent SSR markers and capillary electrophoresis are effective in 
estimating genetic diversity and detecting polymorphisms present in pumpkin accessions in 
Kenya. The genetic diversity should be related with desirable quantitative and qualitative 
traits and used in improving pumpkin into commercial cultivars. The KK-3 and KK-56 
accessions with unique, private and locally common alleles should be prioritised during 
conservation efforts. 

Keywords: Agrobiodiversity, Alleles, Cucurbita  moschata, Molecular characterization, Vegetables 

 

mailto:kirimijk@yahoo.com


 

 

25 

Parallel -2C: Agronomy and Physiology 

36. Evaluation of phytochemical concentrations in selected lines of 
vegetable amaranth in response to different nitrogen forms in 
Kiambu county, Kenya 

Munene RSt, *, Korir NK and Gweyi-Onyango JP 

Department of Agricultural science and Technology, Kenyatta University- P O Box 43844-00100 
Nairobi 

* : rozymunene@gmail.com 

Abstract 
Higher plants accumulate large number of polyphenolic products believed to act as defense 
compounds against different environmental constraints. Nitrogen (N) is a major element 
required for plant growth and development. Unlike most other nutrient elements, N is 
metabolized by plants in two ionic forms, either cationic (NH4

+) or anionic (NO3-) form which 
affects plant growth, thus secondary metabolites accumulation. Field and greenhouse 
experiments were carried out to determine the effect of N forms on phytochemical 
accumulation on Amaranthus species. Three N forms were used; sole ammonium (NH4

+) 
stabilized with Piadin® as nitrification inhibitor, sole nitrate (NO3-), ammonium nitrate 
(NH4NO3) and control (no N form) while three amaranth varieties were AB5, AB6 and AB7. 
Low rhizosphere pH was observed under sole ammonium treatment, while sole nitrate 
treatment led to rhizosphere alkalinization. Phytochemical accumulation (total flavanoid and 
phenolic) were significantly (P≤0.05) affected by different N forms. Sole ammonium and no N 
form resulted to enhanced accumulation of both total flavanoid and phenolic but reverse was 
observed with the sole nitrate and ammonium/nitrate mixture in greenhouse and field 
experiment. Compared to ammonium, nitrate reduced total flavanoid concentration by 
(13.8% in AB5, 17.4% in AB6 and 14.7% in AB7) in greenhouse and (16.6% in AB5, 19.6% in 
AB6 and 17.9% in AB7) in field experiment. Total phenolic accumulation declined by (19.5% 
in AB5, 23% in AB6 and 20% in AB7) in greenhouse and (14.1% in AB5, 16% in AB6 and 13.7% 
in AB7) under nitrate treatment in the field experiment compared to the ammonium 
treatment. Correspondingly ammonium N form resulted to superior antioxidant DPPH 
scavenging activity indicated by lower IC50 value (concentration which scavenged 50% of the 
DPPH radicals) AB7 (0.06mg/g), AB6 (0.3mg/g) and AB5 (0.7mg/g) compared to nitrate 
treatment AB7 (0.7mg/g) AB6 (1.8mg/g) and AB5 (2.5mg/g) in the greenhouse experiment. 
Similar trend was observed in the field experiment where sole nitrate inhibited total flavonoid 
and phenolic accumulation. The results therefore indicated that ammonium induced stress 
associated enhanced total flavonoids, phenolics, and natural antioxidants with potent 
antioxidative activities as a phytochemical  plasticity observed  during plant growth and 
survival trade-off compared nitrate form in vegetable amaranth. 

Keywords: Nitrogen form, Ammonium, Nitrate, phenolics, Flavonoids 
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37. Influence of nitrogen form and rate on survival and severity of root 
knot nematode (Meloidogyne spp.) on sweet pepper 

Munyasi TSt, *, Gweyi-Onyango JP and Kariuki G 

Department of Agricultural Science and Technology, Kenyatta University, P.O BOX 43844-00100 
Nairobi, Kenya. 

* : tmunyasi@yahoo.com 

Abstract 
Root knot nematodes (Meloidogyne spp.) are among the plant pathogens that can be affected 
by plant nutrition, application of nitrogen fertilizers can influence nutrient availability and 
changes in soil environment leading to the control of the pest and diseases. A greenhouse 
experiment was carried out using three rates of ammonium sulfate, ammonium sulfate with 
nitrification inhibitor (NI), and potassium nitrate (50, 100 and 200 ppmN) applied on sweet 
pepper cv. California wonder grown in Meloidogyne spp. infested soil to determine their 
effects on nematode survival and severity and the overall growth of sweet pepper. The effects 
were analyzed until the experiment was terminated 60 days from inoculation. This study 
showed that all the nitrogen treatments enhanced plant growth as compared to control 
however their impact on nematode activity and plant growth varied.  NH4-N nutrition was 
more effective than NO3-N nutrition with or without nitrification inhibitor in causing mortality 
of second-stage juveniles and reducing nematode reproduction rate (eggs/g fresh root) and 
root galling. NH4-N nutrition in combination with NI was more effective compared to NH4-N 
nutrition alone.  The findings established that, all the treatments at 100 ppmN and 
200ppmNconcentrations of the N forms significantly reduced population, egg mass, and root 
galling of sweet pepper plants compared with the untreated control. Impaired infectivity and 
development resulted in population reduction by 84.39%, 75.58% and 33.1% for 100ppmN 
NH4-N with NI, NH4-N and NO3-N nutrition respectively. At 50ppmN there was no significant 
(p≤0.05) reduction in galling index for all the nitrogen sources among other parameters 
observed. Significant galling index values assessed for NH4-N with NI, NH4-N and NO3-N were 
at 2.25, 2.75, and 3.75 at 100ppmN respectively. The highest galling index was with control at 
5.0.  NO,-N nutrition caused significantly greater reductions of shoot and root fresh weights 
of sweet pepper than NH4-N nutrition. Sweet pepper in control treatment was heavily galled 
due to increased Meloidogyne spp. infection resulting in poor growth. The use of NH4-N with 
NI at 100ppmN resulted to Meloidogyne spp. management with increased plant growth; this 
was as a result of increase nematode mortality in the soil and improved crop resistance to 
nematode infection.  NH4-N with NI nutrition is necessary in the management of root knot 
nematode alone or in combination with other control measures. 

Key words: nitrogen form, nitrogen rate, nitrification inhibitor, Meloidogyne spp., control 
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38. Influence of mulching materials on the growth and yield 
components of green pepper 
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Abstract 
Green pepper (Capsicum annuum) also named the bell pepper or sweet pepper is one of the 
most important and remunerative vegetable crop in the world. Due to the increased pressure 
on land, climate change and increased demand for the crop, there is need for better 
agronomical technologies that will ensure enough food production. In Kenya, little attention 
has been given to the use of organic and inorganic mulch materials to increase productivity 
of horticultural crops and therefore this study was conducted in Alupe, Busia-Kenya, during 
the long and short rains season of 2015 to assess the efficacy of black plastic, transparent 
plastic and straw mulch on growth and yield of California Wonder and Yolo Wonder green 
pepper varieties. The experiment was laid out in a randomized complete block design with 
three replicates. The treatments were black plastic mulch, transparent plastic mulch, straw 
mulch and bare soil as the control. Data collected was subjected to analysis of variance and 
means separated using LSD at 5% probability. The straw mulch elicited significantly vigorous 
growth of seedlings and gave the highest number of branches (4) compared to the other 
treatments but had the lowest number of leaves unlike transparent mulch which had the most 
at 53. The widest stem circumference (4.53 cm) was observed in the black plastic mulch at 12 
weeks after transplanting while the unmulched treatment had the least with 3.71 cm. The 
black polythene mulch gave significantly (p≤0.05) heavier fruits of 924.5 g/plant during the 
long rainy and 681.1 g/plant in the short rainy season. Unmulched plots of either variety had 
the lowest mass recorded for fruit with 584.4 g/plant and 446.8 g/plant during the long and 
short rainy seasons respectively. The transparent mulch showed significantly (p≤0.05) more 
seeds per fruit (195), longest fruit length (8.5 cm) and greatest fruit diameter (9.2 cm) while 
the control had the lowest number of seeds per fruit (102), shortest fruit length (6.18 cm) and 
lowest fruit diameter (7.42 cm). The use of plastic mulch is therefore an ideal technological 
practice that can maximize green pepper productivity in Kenya and also extend harvesting 
period per season due to increased soil moisture retention. 

Keywords: Capsicum annuum L., plastic mulch, stem circumference, remunerative vegetable 

39. Phosphorus levels influence on nutrient uptake and partitioning in 
finger millet in Busia County 
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* : nelwaf@gmail.com 

Abstract 
Finger millet production in Eastern Africa remains low due to a variety of factors including soil 
nutrient depletion. As intensive row-crop production evolves, improvements in managing soil 
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nutrient quantity and availability of less renewable nutrients like P becomes increasingly 
important. The yields in Kenya are below 1.0 t ha-1 against a potential of 5.0 t ha-1 which are 
typical of low input systems which could be attributed to low P-. The objective of the 
experiment was to evaluate the differential levels of P on finger millet uptake of nitrogen, 
phosphorus and their partitioning. An on-station experiment was conducted at the KALRO-
Alupe in Busia County during the short rains of 2015. There were four levels of P (0, 12.5, 25 
and 37.5 kg/ha P2O5) and three varieties (U-15, P-224 and Ikhulule). Variety Ikhulule was the 
check while 0 kg/ha P2O5 was the control. The trial was laid out in a randomized complete 
block design in factorial arrangement and replicated thrice. Analysis of variance was done on 
data and regression analysis was carried out to estimate the relationship between P rates and 
nutrient partitioning and uptake. Tukey’s Least Significant Difference (LSD) test at 5% level of 
significance was used to separate treatment means. N and P contents were analyzed in the 
plant parts to determine their uptake and partitioning. Soil sampling at a depth of 0-30 cm 
was done on all the plots with analytical results showing an average pH of 5.5, 8 ppm P (which 
was low) and available N of 0.08%. Application of phosphorus led to increase in the nitrogen 
and phosphorus uptake in finger millet varieties with the most observed to be partitioned to 
the grains while the least to the roots. At 25 kg P2O5 ha-1 rate on variety P-224 the greatest 
uptake of phosphorus was observed in the grains, leaves and stems. The improved varieties 
U-15 and P-224 showed the highest partitioning of nitrogen to the grains compared to the 
local variety with over 40%. Limited use of P fertilizer restricts the uptake of phosphorus and 
nitrogen as well as the balance in partitioning and therefore the study recommends 
application of 25 kg ha-1 P2O5 with improved varieties. This provides an opportunity to further 
improve P fertilization as farmers will be assured of greater yields, income and sustainable 
production. 

Keywords: Eleusine coracana, Fertilizers, nutrient uptake, soil fertility, yield and Yield components. 

40. Improving French bean (Phaseolus vulgaris  L.) pod yield and quality 
through the use of different coloured agronet covers 
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Abstract 
French bean (Phaseolus vulgaris L.) is among important vegetables in supplying proteins, 
vitamins, minerals and dietary fiber to humans worldwide. Its successful production in the 
tropics is, however, constrained by abiotic and biotic stresses as the crop is predominantly 
grown in open fields. Netting technology has been proved successful in protecting crops 
against adverse weather and insect pests. Coloured net technology is an emerging 
technology, which introduces additional benefits on top of the various protective functions 
of nettings. Two trials were conducted at the Horticulture Research and Teaching Field, 
Egerton University, Kenya to evaluate the effects of different coloured agronet covers on 
growth, pod yield and quality of French bean. A randomized complete block design (RCBD) 
with six treatments and four replications was used. French bean plants were grown under a 
white, blue, yellow, tricolour or grey net cover with open field production as the control. 
Variables measured included days to emergence and emergence percentage (%), stem collar 
diameter, plant height, number of branches and internodes, internode length and crop yield. 
French bean grown under the different coloured net covers showed relatively better growth 
and crop performance marked by more pods and higher total yields and percentage of 
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marketable yields compared to those grown in the open field. Growing the crop under the 
different coloured agronet covers substantially improved French bean number of pods and 
marketable yields by between 19.95 – 63.86% and 42.0 – 103.3% respectively. The highest 
increase in marketable pod yield of 103.3% was obtained under the white net cover while 
lowest increase of 42.0% was under the blue net covers. Growing French bean under net 
covers hastened the rate of pod maturation more-so under the light-coloured colour-nets. 
Findings of this study demonstrate the potential of coloured net covers in improving French 
bean pod yield and quality under tropical field conditions.  

Keywords: Snap bean, Green bean, Modified environment, yield, pod quality 

41. Different agronet covers influence growth and yield of African 
nightshade (Solanum scabrum Mill.) and spiderplant (Cleome 
gynandra L.) 

Ochieng HOSt, *, Opiyo AM and Saidi M 

Egerton University, Department of Crops, Horticulture and Soils, P.O Box 536-20115 Egerton, Kenya 

* : obel.hesbon@yahoo.com 

Abstract 
African indigenous leafy vegetables (AILVs) contribute significantly to improved nutrition, 
food security and income. However, the potential to meet the growing demand for AILVs still 
remain limited. This study aimed at contributing to improved production of AILVs by providing 
a suitable protected cultivation technology that enhances growth and yield of these crops. 
The experiment was a 2x5 factorial laid on a RCBD, with three replications. Factors under 
study were vegetable types (Nightshade and spiderplant) and net covers (white, grey, blue, 
yellow net and open field). Spiderplant seeds were direct seeded and later thinned to a 
spacing of 30cm by 30cm. African nightshade seeds were started in the nursery and later 
transplanted five weeks after sowing. From the 7th weeks after planting and at two weeks 
interval, plant height, primary branches, stomatal conductance, chlorophyll and leaf fresh 
yield were determined. Use of blue net yielded  tallest plants of African nightshade while 
spiderplant were taller under white and grey net and shorter under blue and control 
treatments. Yellow and white net enhanced primary branching of African nightshade and 
spiderplant respectively while blue net exhibited the least for both vegetables. Days to first 
and 50% flowering was delayed under blue net by 13 days and 6 days compared to control in 
spiderplant and African nightshade respectively. Yellow and white net improved stomatal 
conductance for African nightshade and spiderplant respectively. Regarding chlorophyll 
content, yellow and blue net had the highest concentration of chlorophyll a and b for both 
vegetables. Total fresh leaf yield was improved by yellow net yielding 15829.07 kg/ha and 
9805.3 kg/ha compared to blue net that yielded 12487.67 kg/ha and 6760.26 kg/ha for African 
nightshade and spiderplant respectively. This study presents a greater potential of yellow net 
to be used for production of African nightshade and spiderplant. 

Keywords: Light quality, African nightshade, spiderplant, growth, and yield 
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Plenary -2: Challenges and Opportunities for Horticulture 

42. Do’s and don’ts in laboratory work 

Knoche M* 

Moritz Knoche, Institute for Horticultural Production Systems, Leibniz University Hannover, 
Hannover, Germany 

*  moritz.knoche@obst.uni-hannover.de 

Abstract 
Laboratory work is often involved in experimental horticultural research. Publishing research 
data requires sound procedures not only in the field, but also during the subsequent 
processing of samples in the laboratory. Following up on the presentation and discussion of 
field work during last year’s HAK conference, the focus of this year’s conference has shifted 
to laboratory procedures commonly used the processing of samples. The objective of the talk 
is to give a brief overview on typical procedures often employed in horticultural research in 
the laboratory. I focus on basic procedures because classical horticultural research relies to a 
large extent on the sound use of these or similar methods.  

43. Collective marketing arrangements of fresh African Indigenous 
Vegetables 

Populous M, Zikos D and Crewett W* 

Division of Resource Economics, Faculty of Life Sciences, Albrecht-Daniel-Thaer Institute of 
Agricultural and Horticultural Science, Humboldt-Universität zu Berlin, Unter den Linden 6, D-10099 
Berlin 

*  wibke_crewett@web.de 

Abstract 
The presentation reports on aspects of a holistic multiple case study in the peri-urban area of 
Nairobi by Marie Populous. The presentation focuses on collective marketing of fresh African 
Indigenous Vegetables (AIVs) by small-scale farmer groups to a leading supermarket chain. It 
fills a knowledge gap on the governance of collective action in AIV marketing. The study uses 
Transaction Cost Economic Theory and considers collective marketing as a market integration 
strategy. It studies how the attributes of the marketing transactions impact producer groups´ 
organization. There are two key findings: 1. There is no full transfer of property rights between 
farmers and the supermarket on AIVs. Supermarkets take a commission on sales, reflecting 
the lack of transactional reciprocity and bargaining power of the producers; 2. The main 
marketing constraint common to all groups but one was either a too low or too variable 
magnitude of orders. This resulted from the supermarket´s procurement system, which shifts 
the costs of coordination of supply on farmers by creating competition between them. This 
hampers production planning and results in high transaction costs. The perishability of AIVs 
and the lack of market alternatives creates “organisational-specificity” much to the 
disadvantage of the farmers. 
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44. Is market access a bane or boon to success of horticulture in Central 
and Eastern Kenya? 

Mwangi M* 

Department of Agricultural Science and Technology, Kenyatta University. P.O Box 43844-00100, 
Nairobi.  

* : email: maina.mwangi@ku.ac.ke  

Abstract 
Horticulture is the main contributor to food security, employment and the leading sub-sector 
of economic activity in nearly all counties in Central and Eastern Kenya. A wide range of fruits 
and vegetable crops are produced for local consumption and a significant proportion of the 
produce is sold in distant urban markets as far as Nairobi, Mombasa Thika and Nakuru. An 
increasing and substantial quantity of produce is exported to the EU and Middle East 
countries, and generates significant income. The main fruits crops include Mango, Avocado, 
Passion fruit and Banana.  The production of these crops has increased steadily over the past 
two decades, partly driven by a “push” from the increased supply of technologies from 
researchers and partly driven by the “pull” of lucrative markets. Despite initial success and 
profitability, evidence shows that fruit producers are facing uncertain future due to shrinking 
market opportunities occasioned by the exit of buyers and often exacerbated by seasonal 
competition between the different fruit types. For example, banana growers in Embu and 
Meru are contending with “over capacity”, with produced quantities exceeding available 
markets. In addition, each year, the commencement of the mango season spells doom for 
banana growers since consumers evidently prefer mango. In 2016, sweet yellow passion fruit 
growers in Embu were thrown into disarray following the exit of the only formal buyer from 
the market.  This trend where attractive markets trigger adoption and increased production 
initially, followed by market collapse when production is excessive, present a new threat to 
growth and sustainability of the horticulture sector in central and eastern Kenya. This paper 
explores the production-market dynamics for fruits and the possible strategies to strengthen 
the value chains. Opportunities in diversification, value addition, contractual market 
engagements, and coordination of marketing support policies between counties are 
highlighted as potential interventions.  

Keywords: horticulture, fruits, production, marketing, sustainability 

45. Integrated pest management: Challenges to adoption in horticulture 
production in Kenya 

Mbaka J* 

Kenya Agricultural and Livestock Research Organization (KALRO) – kandara, P.O. Box 220-01000, 
Thika 

* : Jesca.mbaka@kalro.org, jnmbaka@yahoo.com  

Abstract 
Pests (Insects, mites, nematodes, pathogens, and weeds) are a major challenge to vegetable 
production in Kenya.  Their overall effects include; reducing crop productivity, increased 
production cost, threat to food safety, reduced incomes, nutrition, and access to purchased 
food. Depending on the production system, losses up to 100 % have been recorded for some 
crops.  A wide range of methods have been used by farmers to control pests in the past. 
However with the increasing pressure to attain higher levels of production and meet higher 
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standards of quality, application of pesticides will increase. Most vegetable farmers in the 
Country routinely rely on synthetic pesticides to avoid complete loss of produce and secure 
food and income. Previous work by KALRO found that tomato farmers apply a range of 
pesticides 12-14 times per growing season. This poses concern regarding the improper use of 
pesticides and their negative effect on humans and environment. More over increased 
pesticide use has led to reduced efficacy as resistance has developed in many pest 
populations such as white flies and the recently reported Tuta absoluta. Factors contributing 
to misuse of pesticides include: illiteracy levels, limited skill for pest identification, sales of 
unregistered or banned products and misperception of risks. IPM programs that use 
biologically based approaches to manage pest problems in ways to minimize risks to people 
and the environment and maintain yields and quality have been undertaken in the past. 
Through the Country’s Pest Control Products Board (PCPB) several bio pesticides and 
biocontrol agents have been registered for use on various crop pests in the Country. However, 
adoption of the same by especially the small scale growers is still low.  There is no policy 
guideline on sale and use of pest control products in crops. Whereas one cannot operate a 
Pharmacy without proof of training in the same area, starting a business as an agro-chemical 
dealer has no restrictions. Due to the limited number of extension staff, growers rely on 
advice from agro-chemical dealers who themselves lack knowledge of pests or mode of action 
of the pesticides. The question commonly asked by a farmer when faced with a crop 
abnormality is ‘what chemical must I use to save my crop”. There is need for collaborative 
research on the effect of chemical residues on human health and environment to generate 
scientific data that is convincing enough for the growers and consumers. The generated 
information would also be crucial in informing policy in IPM.   

Keywords: chemicals, integrated, pests, policy, residues 

 

Parallel -3A: Crop Protection and Plant Breeding 

46. Biofumigation using Asteraceous plants in high-tunnel tomato 
varieties for management of root knot nematodes and bacterial wilt 

Alubi TSt, *, Kinyuru J and Murungi LK 

Jomo Kenyatta University of Agriculture and Technology, P.O Box 62000 00200, Nairobi-Kenya  

* : imanialubi@yahoo.com 

Abstract 
Tomato, (Solanum lycopersicum L.) is an important vegetable crop in the provision of 
nutritional security both to urban and rural communities in Kenya. Although production of 
Tylka F1 and Anna F1 tomato varieties for household consumption and income generation 
seems promising in Kiambu County, its potential is now highly hindered by root knot 
nematodes and bacterial wilt. The worldwide ban on utilization and consumption of methyl 
bromide, an effective nematicide in management of root knot nematode, has provided a new 
wave of alternative search for other eco-friendly methods of management. Biofumigation 
using asteraceous plants that possesses insecticidal activities, repellence to pests, anti-
feedancy, toxicity to nematodes, antifungal and antibacterial properties against pathogens 
like Ralstonia solanacerum among others should be exploited. However, in Kenya 
biofumigation using asteraceous plants have not being fully explored. In this study, the 
potential of three asteraceous plants behavior and nutritional chemical composition in 
tomatoes were evaluated. The other chemical parameters such as vitamin C and Lycopene 
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were analyzed using High Liquid Performance Chromatography.   It is ascertained that the 
associated damage by root knot nematodes and bacterial wilt in tomato were effectively 
managed by biofumigation method. This method   provides alternative management options 
as an integrated pest and management tool in controlling both root knot nematodes and 
bacterial wilt in Kiambu County. 

Keywords: Biofumigation, Root knot nematodes, Bacterial wilt, Kiambu County, Tomato 

47. Assessment of endophytic Beauveria bassiana  plant damage by red 
spider mites tetranychus evansi in the laboratory 

Omukoko CASt, 1,2,3,*, Maniania NK2, Losenge T1, Wekesa VW4 and Ghimire S5 
1 Department of Horticulture, Jomo Kenyatta University of Agriculture and Technology, Nairobi, 
Kenya 
2 International Centre of Insect Physiology and Ecology (icipe), Nairobi, Kenya 
3 Chuka University, Chuka, Kenya 
5 Finlays Horticulture, Naivasha, Kenya 
4 International Livestock Research Institute (ILRI), Nairobi, Kenya 

*  canaye3@yahoo.com 

Abstract 
Tomato, Solanum lycopersicum, is among the most widely cultivated vegetable crops in 
Kenya. Greenhouse and field production is greatly hampered by arthropod pests such as 
tomato red spider mite, Tetranychus evansi Baker & Pritchard. It is an important exotic pest 
in the production of tomatoes and other solanaceous plants in Africa. Beauveria bassiana has 
gained considerable attention as a biological control agent for agricultural pests. However, 
conventional delivery mechanism such as spraying for this fungus has limited its successful 
utilization. B. bassiana is not commonly reported as a natural endophyte but its use as an 
endophyte in controlling insect pests and plant diseases has been documented. This study 
seeks to evaluate plant damage by Red spider mites Tetranychus evansi on endophytic 
Beauveria bassiana ICIPE 35 in Cal J, Kilele and Anna F1 tomato varieties in greenhouse 
tomatoes in Kenya. Seeds were surface sterilized with 2% sodium hypochlorite,70% Ethanol,3 
rinses of sterile distilled water and soaked for 2hours in Beauveria bassiana isolate ICIPE 35  
at a concentration of 1x 109 ,control seeds were soaked in sterile distilled water before 
planting in sterile soil in the screen house. Plant leaves were harvested after three weeks and 
placed in plastic containers with moist cotton wool, Adult red spider mites were then 
introduced and left to feed for a period of 72 hours, the experiment was laid out in a 
completely randomized design and replicated two times. At the end of the feeding period, 
the leaves were removed, and the percentage of plant damage was visually estimated based 
on Hussey and Scopes assessment of plant damage. There was a significant difference 
between the endophytic Cal J, Kilele and Anna F1 tomato varieties and respective control (P< 
0.0001,F= 37.49,DF= 5).The results demonstrate the potential of endophytic ICIPE 35 to 
reduce plant damage compared to the control plants. However more experiments are needed 
in the screenhouse for further investigation. 

Keywords: Biological control, Insect pests, Entomopathogens, Tomato 
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48. Host suitability of four cowpea varieties to cowpea aphid (Aphis 
craccivora  Koch) 

Mweke ASt, 1,2, *, Maniania NK2, Ekesi S2, and Ulrichs C1 
1 Humboldt-Universität zu Berlin, Faculty of Life Sciences, Division Urban Plant Ecophysiology, 
Lentzeallee 55-57, 14195 Berlin, Germany 
2 International Centre of Insect Physiology and Ecology (ICIPE), ) P.O. Box 30772-00100 Nairobi, 
Kenya  

* : amweke@icipe.org 

Abstract 
Cowpea Vigna unguiculata (L.) Walp is a leguminous vegetable produced mainly in the tropics. 
Production of cowpea in Kenya remains low partly due to attack by pest and diseases and use 
of farmer saved uncertified seed. Cowpea aphid (Aphis craccivora Koch) is a major pest of the 
crop that contributes to yield losses through physical damage and transmission of viruses. 
Host plant resistance (HPR) to insect pests is an effective, economical, and environment 
friendly approach of pest management. The approach does not require any skill in its 
application and there is no huge capital investment by the resource poor farmers and does 
not have health risks associated with pesticides. Information on host status of four certified 
cowpea varieties to A. craccivora in Kenya is lacking. The objective of this study is to evaluate 
host status of four cowpea varieties to A. craccivora. Four varieties (K80, M66, KVU 27-1, KK1 
and a land race Ex-luanda) were evaluated for host suitability to cowpea aphid under natural 
field infestations at the International Centre of Insect Physiology and Ecology-Mbita field 
station in Homabay County for two seasons. Varieties K80, M66, KVU 27-1 and land race Ex-
luanda were highly susceptible to cowpea aphid while KK1 variety was less susceptible. 
Variety KK1 has a potential to tolerate high aphid infestations and produce good yields and 
can be incorporated in integrated management of A. craccivora thus reducing reliance on 
chemical pesticides by smallholder farmers. 

Keywords: Cowpea, Aphis craccivora, host plant resistance, certified seed, varieties 

49. Field evaluation of plant parasitic nematodes in high-tunnel tomato 
production in Kiambu County, Kenya 

Ngeno DCSt, 1,2,*, Murungi LK1, Mbaka JN2 and Haukeland S3 
1 Department of Horticulture, Jomo Kenyatta University of Agriculture and Technology P.O Box 
62000 00200 Nairobi-Kenya 
2 Horticulture Research Institute, Kenya Agricultural and Livestock Research Organization (KARLO) 
P.O. Box 220 01000 Thika-Kenya 
3 International Centre for Insect Physiology and Ecology (ICIPE) P.O. Box 30772 00100 Nairobi-Kenya 

* : chepkoechngeno@gmail.com 

Abstract 
Tomato is one of the most important vegetables grown for income and consumption in Kenya. 
Cultivation is mainly under open field conditions until recently where modified high tunnels 
(commonly known as ‘greenhouses’) were introduced in the country.  Plant parasitic 
nematodes (PPNs) have been described as worldwide economic pest in high tunnel tomato 
production causing significant reduction in tomato yield with major species being 
Meloidogyne spp.  In Kenya, the Meloidogyne spp. problem is more damaging because the 
country is located in the tropical region favoring nematode reproduction and survival. 
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Although chemical nematicides have been used in managing the Meloidogyne spp. they cause 
serious threat to the ecosystem and therefore have been banned. This study sought to assess 
infestation of PPNs in smallholder high-tunnel tomato production in Kiambu County, Kenya. 
Field surveys were conducted in 30 high tunnels in five sub-counties viz. Thika, Juja, Ruiru, 
Kiambu, Gatundu North and Gatundu South. Composite soil and root samples were collected 
for nematode extraction, quantification and identification. Nematode population was 
estimated using modified bearmann funnel technique. High proportion of high tunnels (73%) 
in Kiambu sub-county had PPNs followed by those located in Gatundu North Sub-county. 
Most soils in the high tunnels (65%) were mainly infected by root knot nematodes the 
Meloidogyne spp. Two high tunnels in Gatundu North and Kiambu sub-counties faced total 
crop failure due to root-knot nematode infection. Three Meloidgyne spp. were found in the 
infected roots namely; M. javanica, M. hapla and M. incognita. Among the three Meloidogyne 
spp., M. Javanica was the most abundant (66%) followed by M. incognita (23%). High tunnel 
production creates an ideal environment for tomato growth and development that includes 
relative humidity, temperature and light. However, this environment is also ideal for plant 
parasitic nematodes mainly root knot nematodes to thrive hence resulting in high infestation. 
These tomato damaging agents have seriously threatened the implementation of the high 
tunnel technology in Kenya. Therefore, there is increasing need for sustainable root knot 
nematodes management techniques that is environmentally friendly and can be utilized to 
control these major Meloidogyne spp. 

Keywords: Plant parasitic nematodes, high tunnels, Meloidogyne spp., tomato, Kiambu County 

50. Shelf life of trichoderma asperellum coated on African nightshade 
seeds 

Patrick JSt,1, *, Losenge T1, Murungi LK1 and Meyhöfer R2 
1 Jomo Kenyatta University of Agriculture and Technology P.O. Box 62000-002-00, Nairobi, Kenya 
2 Institute of Horticultural Production Systems, Leibniz Universität Hannover Herrenhäuser Straße 2 
30419 Hannover.  

* : losenge@agr.jkuat.ac.ke 

Abstract 
Isolates of Trichoderma species have been used as biological control agents for a wide range 
of fungal diseases. However, the utilization of biological control agents is limited by the time 
span the inoculum remain viable in storage. The shelf life of T. asperellum coated on the 
African Nightshade seeds was evaluated on a weekly basis for 16 weeks in storage under two 
moisture conditions, varied temperature level viz. 5, 10, 15, 20 and 25 ᴈ and exposure to 2 
wavelength of ultra-violet (UV) radiations UV-A and UV-B. At 25 ᴈ the amount of viable 
propagules on the dry coated seeds was two folds higher than in the wet coated seeds. 
Storage of dry or wet coated seeds at 5ᴈ did not result to any significant reduction of the 
CFU. Furthermore, exposure of the dry or wet coated  seeds to UV-A radiation  at 365 nm 
wavelength for 20, 40, 60, 80 and 100 minutes did not cause a significant reduction of the 
colony forming units (CFU) of the biological control agent (p<0.103). However, exposing 
coated seeds to UV- B (302 nm) radiation for the same period (20, 40, 60, 80 and 100 minutes) 
significantly reduced T. asperellum CFU (p<0.001). The radiation with UV-B for 100 minutes 
resulted in a reduction of CFU by twice as much as UV-A. Storage of T. asperellum coated 
seeds at low temperature and low moisture condition can result to low physiological activity 
resulting to high survival. Similarly UV-A wavelengths (320–400 nm) represent 95% of the 
total UV radiation received on the earth’s surface. Therefore it was not surprising to find that 
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T. asperellum survival for a longer period irradiation.  Therefore storing T. asperellum at low 
temperature and minimal exposure to UV-B enhances the survival of T. asperellum conidia 
coated on African Nightshade seeds during storage.  

Keywords: entostat, biological control agent, irradiation, temperature 

51. Management of tomato bacterial wilt using root barks extracts of 
Acacia stuhlmanni  

Nyaboga GNSt, *, Mwafaida JM, Guyo PM and Kigathi R 

Pwani University, P.O. Box 195-80108, Kilifi, Kenya 

* : nyarieko@gmail.com 

Abstract 
Bacterial wilt (BW) is a destructive tomato disease caused by Ralstonia solanacearum (RS). 
Bioactive phytochemicals have been explored as additional biocontrol efforts to RS. This 
research evaluated Acacia stuhlmannii root extracts for bioactivity against RS. Hexane and 
ethanol extracts, obtained by maceration were screened for inhibition against RS using Muller 
Hinton broth. Minimum inhibition concentrations (MIC) were noted at 18.3 and 25.7 mgml-1 

w/v, for Hexane and Ethanol extract, respectively. Two experiments were designed using 
tomato var. Cal J. Ten tomato seedlings were established for two weeks in 500 ml black paper 
pots containing heat sterilized soil. Each pot was inoculated using 15 ml 107 colon forming 
unit per milliliter of RS suspension. Pots were drenched with 20 ml of ethanol or hexane 
extract and replicated four times. Disease severity indices (DSI) were evaluated after every 
three days until day 12 and compared for disease reduction (PR) using control. In another 
experiment, 3 liters black paper pots with a single transplant were drenched with 40 ml 
hexane extract at MIC rate. Three treatments were made where drenching with extracts was 
done two days before inoculation, simultaneous with inoculation and two days after 
inoculation. Treated sets were replicated 4 times and repeated in three blocks where each 
pot was inoculated with 30 ml of RS suspension. The pots were completely randomized (CDR). 
The roots of transplants were pricked twice with sterile pin to enhance inoculation. The DSI 
data was taken weekly and PR values computed using the control. Within 12 days, hexane 
extracts scored PR between 75–83% while ethanol extracts ranged from 30 - 47%. The PR 
values in the second experiment were compared between week 2 and 10. Means with (P< 
0.05) were considered significantly different. Treatment efficacy was assessed as tomato yield 
where 56%, 55.9% and 53.7% of fruits were protected in treatments where drenching with 
extracts was done two days before inoculation, simultaneous with inoculation and two days 
after inoculation, respectively. This study recommends that hexane extracts from Acacia 
stuhlmannii roots is a better control of BW in potted tomato when applied two days before 
or during transplanting. 

Key words: Biological control, bacterial wilt, Acacia stuhlmannii,  disease suppression 
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Parallel -3B: Physiology and Agronomy 

52. Effect of phosphorus fertilizer and inoculation on growth and yield 
of cowpea (Vigna unguiculata ) In Kilifi and Mbeere counties of 
Kenya 

Kimutai W1,*, Onyango Gweyi JP1, Thuita M2 and Masso C2 
1 Department of Agricultural Science and Technology, Kenyatta University. 
2 International Institute of Tropical Agriculture, Nairobi, P.O BOX 30772-00100 Nairobi, Kenya  

* : winniekim90@gmail.com 

Abstract 
Nitrogen deficiency is a major factor limiting crop production in most African agricultural soils. 
As legume, cowpea can obtain a significant amount of its N requirement through symbiotic 
N2 fixation when inoculated with effective and compatible Bradyrhizobium strains. Another 
deficiency in cowpea production is phosphorus. Phosphorus is important for cowpea 
production in many tropical African soils with inherent low phosphorus fertility. Most farmers 
in Africa, however, do not have access to phosphorus fertilizer. This research work was 
conducted in pot trials at the Greenhouse in ICIPE, Duduville Campus, Nairobi, using soil from 
Mbeere to determine the effect of different phosphorus levels on growth and yield of cowpea 
(Vigna unguiculata (L.) Walp and inoculation using strain BR3267, which is a commercial 
inoculant used in Brazil and has shown to increase cowpea growth and yield. The results were 
validated under field conditions in Kilifi. The experiment consisted of five phosphorus levels 
(0kgha-1, 15kgha-1, 30kgha-1, 45kgha-1 and 60kgha-1) each of which contained four replicates. 
Soils sampled from the farms revealed a generally neutral pH (pH ranging from 6.0-6.9). 
Organic carbon was low (<2%) on the farms and total nitrogen was deficient with the sites 
having <0.2% N while P ranged from 1.3 to 15.8 ppm. Phosphorus fertilizer and inoculation 
significantly enhanced shoot biomass, root biomass and nodule weight of the cowpea in both 
greenhouse and field experiments. Agronomically, application of 60 P kg/ha was significant 
(P≤0.05) with enhanced shoot weight, number of nodules, N, P and K uptake and grain yield 
of cowpea genotype investigated and is therefore recommended. 

Keywords: Phosphorus, Fertilizer, Cowpea, Growth, Yield 

53. Drought responses of three Prunus spinosa L. ecotypes 

Wanjiku JG* and Bohne H 

Leibniz Universität Hannover, Institute of Horticultural Production Systems, Section of Woody Plant 
and Propagation Physiology, Herrenhäuser Straße 2, D-30419 Hannover-Germany 

* : james@baum.uni-hannover.de 

Abstract 
Sloe (Prunus spinosa L.) is an important landscaping plant and a dwarfing rootstock as it is 
drought tolerant. However, high altitude – high rainfall ecotypes may be prone to drought 
than low altitude – low precipitation ecotypes due to local adaptation. The aim of this study 
was to evaluate physiological and biochemical responses to drought of three ecotypes: two 
(BB and RPF) from Germany and one from Italy, originating from environment with different 
altitudes and amount of precipitation. Plants were cultivated in 5-litre pots for 1.5 years and 
later transferred to a greenhouse for a drought experiment. Plants were randomly assigned 
to three treatments. These were two levels of stress (irrigated at 25% (fast stress) and 50% 
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(slow stress) of water loss, done every other day) and a well-watered control. During the 
experiments, pre-dawn water potential (WP), relative water content (RWC) and stomatal 
conductance (SC) were measured. Each experiment was terminated when 50% of the plants 
had severe wilting or had water potential ≤ -3.5 MPa. The Germany ecotypes (BB and RPF), 
although originating from areas of different precipitation, did not differ in any characterised 
aspect. This was attributed to overall small range in climatic conditions. The Italy ecotype 
originating from higher precipitation area significantly declined its’ WP and SC by day three 
after drought initiation. However, this was superseded by phenology (fruit) as drought 
progressed. Fruits are reported to lose water uncontrollably due to non-functional stomata. 
Most biomarkers increased, independent of drought stress development. The Italy and 
Germany ecotypes differed in sucrose concentration in both drought stress treatments and 
in proline only in fast stress treatment. These differences were attributed to the roles these 
two biomarkers (sucrose and proline) play in protecting embryos (in seeds). In conclusion, 
local adaptation was evident at early stages but phenology (fruiting) proved to have an 
overriding effect on drought responses. 

Keywords: Biomarkers, drought stress, local adaptation, phenology 
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Abstract 
Management of onion thrips is commonly by use of insecticide sprays, while fungicides are 
inappropriately used to manage iris yellow spot virus (IYSV) due to wrong association of 
symptoms to downy mildew. Although insecticides provide the most potent means of 
suppressing thrips, their use should be minimized due to their hazardous effects to the 
environment and the ecosystem. The objective of this study was to assess the potential of 
using an entomopathogenic fungus (Metarhizium anisopliae ICIPE 69), intercropping and 
carbosulfan 250 EC in the management of onion thrips and IYSV. Field experiments were 
carried out for two seasons at a hot spot for thrips and IYSV. The experiment was laid out in 
a Randomised Complete Block design with two onion varieties Red creole- IYSV Susceptible 
and Bombay red- IYSV tolerant variety. The experimental treatments were onion pure stand, 
onion intercropped with spider plant onion, pure stand treated with M. anisopliae ICIPE 69 
and onion pure stand treated with synthetic insecticide carbosulfan 250 EC as a positive 
check. The following parameters were determined thrips infestation levels, IYSV incidence 
and severity and bulb yield. Entomopathogenic fungus significantly reduced both the adult 
and larval populations of Thrips tabaci, although the level of control of larval populations was 
much lower than for adults. Application of carbosulfan 250 EC resulted in a significant 
reduction of both the larval and adult stages of the onion thrips although it was less effective 
against the adult thrips. Entomopathogenic fungus had the highest reduction of IYSV in 
season one (44.4%) and two (59.3%) followed by insecticide Intercropping onion with the 
spider plant reduced adult thrips density, IYSV incidence but had no effect on IYSV severity  
and bulb yield. There was significant yield increase in entomopathogenic fungus treated plots 

mailto:birithia@gmail.com


 

 

39 

that were on par to insecticide treated plot. Hence, M. anisopliae ICIPE 69 could be adopted 
in the integrated thrips and IYSV management. 

Keywords: Onion thrips, Iris yellow spot virus , integrated pest management 

55. Efficacy of seagrass fertilizer products on performance of leafy 
vegetables in the lower coast of Kenya 
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Abstract 
Beach-cast seagrass litter deposits are common in many coastal areas which creates a sore 
sight to beach revelers and limit recreational areas. An alternative use of this readily available 
resource is therefore important. This study assessed the efficacy of composted seagrass 
fertilizer products using amaranth (Amaranthus albus) vegetable as a test plant. Beach cast 
sea grass was collected and samples of 500kg each of salinated and desalinated seagrass was 
composted in separate constructed chambers. Complete decomposition was achieved in 4-5 
months for both salinated (FERT-SAL) and desalinated (FERT-DESAL) products. The products 
were compared to farmyard manure (FYM) and inorganic fertilizer (DAP/CAN) in a complete 
randomized block design where 60g per hill and 30g per hill of the products were applied as 
full and half rate, respectively. Inorganic fertilizers were applied at the recommended rates. 
One way analysis of variance was used to compare the means of various growth parameters 
that were monitored for 10-30 days. Plant height among the treatments recorded no 
significant difference at (P<0.05). Half rate FERT-SAL recorded 24.91cm compared to its full 
rate at 23.45cm. FYM and control registered 23.86cm and 22.65cm, respectively. For leaf 
length, FERT-DESAL recorded 23.86cm for both half and full rate applications. Half rate 
application of FERT-SAL was the highest at 8.70cm compared to all the treatments except for 
inorganic fertilizer. However, there was no significant difference (P<0.05) between FERT-SAL, 
FERT-DESAL and FYM treatments. Leaf yield per plot for half rate FERT-SAL performed better 
than full rate FERT-SAL at 1.13 T/ha and 0.91T/ha, respectively compared to FYM at 0.92T/ha, 
half rate FERT-DESAL at 0.90T/ha, and full rate FERT-DESL0.85T/ha, control at 0.72T/ha with 
no significant difference (P<0.05). Commercial fertilizer recorded a significant (2T/ha) 
production. Half rate application of FERT-SAL performed better than full rate and all other 
treatments except inorganic fertilizer. There was no significant difference in performance 
between FYM and the sea grass products. FERT-SAL and FERT-DESAL can therefore be applied 
to supplement FYM. Based on these findings, desalinating sea grass before composting may 
not be necessary in the production of fertilizer. An application rate of 30g per hill of seagrass 
products is recommended for production of leafy vegetables. 
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Abstract 
Tea (Camellia sinensis) product diversification is at the moment in its infancy stages in Kenya 
because focus is on aerated black tea. Prices of this product are constantly fluctuating hence 
the needfor product diversification to makethe tea prices stable and theindustry more 
profitable. This research aimed at contributing to tea product diversification and value 
addition in non-aerated green tea development. The work on non-aerated greentea focused 
on the evaluation of the physico-chemical qualities of the processed teas with respect to 
fertilizer rates and seasons. The physico-chemical assays included the use of UV 
spectrophotometer for polyphenol assay, High performance liquid chromatography (HPLC) 
for catechin and caffeine assay. Microsoft Excel and Statistical Analysis Software (SAS) 
packages were used for data analysis of means, standard deviation, Coefficient of variance 
and Analysis of Variance (ANOVA). Results revealed that fertilizer application increased 
polyphenols, catechins and non catechin compounds including gallic acid and caffeine upto 
400kgN/ha/yr thus improving the biochemical components of green tea. The cold and dry 
seasons as well as the cold and wet seasons increased the polyphenol and catechins of the 
teas. Research findings on non-aerated green tea will guide producers and processors on the 
quantities of fertilizers and timings of seasons to be used for the production of high quality 
non-aerated green teas. 

Keywords: Fertilizer rates, season, non-aerated green tea, polyphenols, quality 
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Abstract 
Deficiency of micronutrients results in many anatomical, biochemical and physiological 
changes in plants. This study aimed at determining the effect of soil application and variation 
of micronutrients on the nutritional status of clonal tea replanted in old tea lands. Tea yields 
peak in 21-30 years after which yields decline. In Kenya an  average 30-50 years, declining 
productivity and moribuncy has been reported in many of these fields mainly due to 
prolonged period of monoculture under tea, physico-chemical and biological properties of 
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soil deteriorate considerably death and debility of bushes are caused by: diseases, pests, 
faulty agronomic practices, soil physical condition and fertility deterioration due to 
inadequate fertilization, soils becoming acidic due to fertilization with nitrogenous fertilizers, 
erosion, poor drainage compaction among others which leads to uprooting of old tea bushes. 
Recently deficiencies of micronutrients in some tea sections have been reported which was 
corrected by foliar application. Though the deficiencies could be corrected through foliar 
application, this mode of application has its shortcomings on perennial crops where in the 
long run, the plant root may have deficiency. In addition since the mobility of nutrients from 
the leaves to the roots is slow to correct, the deficiency would require soil application. Soil 
samples were collected in an existing experiment and analysed for micronutrients to 
determine the concentration using Inductively Coupled Plasma Emission (ICPE). Data analysis 
was done using MSTATC software. Results show changes in the levels of micronutrients varied 
with eight micronutrient combinations subjected to different clones. Clone 12/28 significantly 
(P≤0.05) varied with the other clones indicating that different clones have varied abilities to 
absorb nutrients. Clone 303/577 gave a significantly higher uptake of B in the order 
TRFK303/577 >S15/10 >12/28 >31/8. Clone 12/28 recorded a higher uptake of N with mean 
levels of 3.08 while clone 31/8 had significantly higher uptakes of Fe and Zn.  

Keywords: Camellia sinensis, clones, micronutrients, soil application 
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Abstract 
Globally, more people are living today in urban as opposed to rural areas. In Kenya, the 
population living in urban areas has increased from 7% in 1960 to 26.4% in 2016 leading to 
increase in food demand making urban and peri-urban farming systems a common 
phenomena. About 800 million people are actively engaged in urban agriculture worldwide 
focusing on easily perishable vegetables with short shelf life, poultry, potatoes, milk, fish and 
eggs that contribute to urban food security. Plot sizes under cultivation in the city range 
between 0.01 and 0.02 ha per farmer with a maximum of 2.0 ha in peri-urban areas. Most 
urban farming sites are on lands belonging to governmental institutions or private developers 
who have not yet started constructing. Apart from increasing food security, urban farming 
provides employment and income to farmers, market sellers, suppliers of agricultural input, 
among others and therefore contributes to improved livelihoods. Urban farming forms a 
major activity for women and also contributes to buffer zone management and flood control, 
land reclamation, land protection, resource recovery, urban greening, and biodiversity 
conservation. However, urban farming is constrained by tenure insecurity, urban expansion, 
poor soils, inadequate labour and use of polluted water. Farmers can cope with tenure 
insecurity and poor soils through targeted investment in highly effective manure, simple and 
movable technologies (multistory gardens) and cultivation of short-duration crops for 
immediate cash returns. Further, as farmers can also have an informal agreement with the 
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landowner or caretaker as long as the owners do not need the land. On other sites, farmers 
can pay a fee to use the land. However, urban agriculture may lead to negative externalities, 
including; the potential impact of polluted irrigation water and pesticide use on farmers’ and 
consumers’ health, increased urban malaria through the creation of mosquito breeding 
grounds, soil nutrient depletion through frequent harvests and/or water pollution by farmers 
through the (over) use of manure, fertilizers and pesticides and stream siltation and 
eutrophication through erosion from cultivated slopes. In conclusion, urban vegetable 
farmers cultivate year-round, which provides them with an earning capacity that is at least 
two times higher than that of their rural counterparts. This offers opportunities to move out 
of poverty and contributes substantially to the perishable food requirements of urban areas 
through urban farming. 

Keywords: High population, urban farming, Food security, Employment, Livelihoods 

59. Effect of integrating chickpea and organic amendments on yield and 
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Abstract 
A study was carried out to evaluate the effect of integrating chickpea on yield and quality 
attributes of tomatoes and maize under varying supply levels of farm yard manure (FYM) and 
phosphate rock (PR). The study was conducted on-station at Kabete Campus field station, 
University of Nairobi, Kenya. The experimental design was a randomized complete block 
(RCBD) with four replications in a split plot arrangement where the main plots were three 
cropping systems; monocropping, intercropping and crop rotation and the split plots were 
FYM and PR. Crop yields, nutrients and physical attributes increased in the different 
treatments in the following order control < MRP < FYM in the three cropping systems across 
the four growing seasons. Tomato in season four in rotations with chickpea had; FYM: 3.65% 
N, 597 ppm P, 3.95 Mg ha-1 fruit yield and 1.554 t ha-1 biomass, firm and >170g and 6cm. MRP: 
3.09% N, 634 ppm P, 2.907 Mg ha-1 yield and 1.093 t ha-1 biomass, firm and >100g and 3cm. 
Control: 2.47% N, 533 ppm P, 2.149 Mg ha-1 fruit yield and 0.757 t ha-1, flaccid and <100g and 
3cm. Monocrop gave; control: 2.17% N, 494 ppm P, 2.138 Mg ha-1 fruit yield and 0.697 t ha-1 
biomass. FYM: 3.03% N, 587 ppm P, 3.59 Mg ha-1 fruit yield and 1.523 t ha-1 biomass. MRP: 
2.56% N, 553 ppm P, 2.951 Mg ha-1 yield and 1.046 t ha-1 biomass. Thus it can be deduced 
that, FYM and MRP application and legume integration in cropping systems improve crop 
performance. 

Keywords; chickpea, cropping systems, organic inputs, tomato, yield and quality attributes 
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Abstract 
Swisschard (Beta vulgaris L. var cicla L.) is among the neglected vegetable species grown in 
Kenya usually in most kitchen gardens. It is not a commercially important vegetable crop but 
it presents for diversification with regard to production and consumption due to its nutritional 
properties. Successful cultivation of this crop requires adequate supply of nutrients because 
it is a very nutrient demanding species. Being a leafy vegetable, nitrogen is a limiting factor 
for production if not supplied in adequate quantities. However, there is limited information 
on the effects of vermicompost, vermitea and urea as nitrogen sources for this crop. The aim 
of this study was therefore, to determine effects of vermicompost, vermitea and urea on 
growth and yield of Swisschard. The experiment conducted at the University of Kabianga 
Farm, was laid out in a Randomised Complete Block Design (RCBD) with three replications. 
The three treatments consisted of vermicompost, vermitea and urea. The experiment was 
conducted in two trials; trial I (January, 2016- April, 2016) and Trial 2 (May, 2016- August, 
2016). Data were collected on plant height, number of leaves per plant, leaf area and leaf 
fresh and dry weights. All data were subjected to the analysis of variance (ANOVA) using 
GenStat 64-bit Release 15.1 and where F test was significant; treatment means were 
separated using the Duncan’s Multiple Range Test at P ≤ 0.05. Results indicated that except 
for the number of leaves per plant, vermitea, vermicompost and urea did not have any 
significant effect (P ≤ 0.05) on plant height and leaf area. The highest number of leaves was 
recorded on vermicompost and the lowest on urea treatment. The fresh and dry weights were 
not significantly influenced by vermitea, vermicompost and urea though the highest fresh and 
dry weights was observed on vermitea with the least on urea. From the findings, it can be 
concluded that the organic forms of fertilizer had a positive response to the growth and yield 
of Swiss chard though not significantly different from the inorganic and therefore recommend 
the use of organic fertilizer for production of Swiss chard for sustainable and environmental 
benefits. There is need however for application rates evaluation of these fertilizers for optimal 
use in Kenya. 

Keywords: Swiss chard, vermicompost, vermitea and urea. 
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Abstract 
Passion fruit production is becoming a lucrative venture to increase household incomes in 
Embu County, Kenya. However, it has been difficult for passion fruit farmers to increase 
production mainly due to insufficient and unpredictable rainfall in the area. Over the years 
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farmers have depended on a narrow range of crops for food and income generation, based 
on their relative tolerance to water stress. This approach has limited the crop choices 
available to small scale farmers significantly. In the quest for food security and income 
generation, amidst increasing water scarcity, farmers in Embu grow certain fruit crop 
varieties, which they consider to be better insurance against crop failure. Relative to other 
crop choices such as cereals, passion fruit is of much higher value to farmers, representing an 
attractive venture to increase household incomes. Over the last nearly ten years, an 
increasing number of farmers have adopted the sweet yellow passion fruit varieties 
developed by the Kenya Agricultural and Livestock Research Organization. However, the 
sweet yellow passion varieties KPF4, KPF11 & KPF12 have exhibited sensitivity to moisture 
stress with symptoms including wilting, premature leaf and fruit drop, flower abortion, 
reduced fruit production, limited juice content and occurrence of fruit malformations that 
reduce marketability. Apparently, the farmers’ knowledge on watering regimes and the skills 
to implement water conserving technologies are inadequate. Some of the farmers apply 
water up to 20 liters/day/plant which escalates production costs and thus reduce the profit 
margins. In addition, irregular watering contributes to nutrient leaching, adding an extra cost 
on fertilizers. There is great potential to increase yields and household incomes by building 
farmers’ capacity to implement water conserving technologies suited to arid and semi-arid 
ecologies. 

Keywords: ASALs, Water Conservation, Passion fruit, Hydrogels, Mulch 
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Abstract 
African leafy vegetables (ALVs) have potential in alleviating the problem of food nutrition, 
health and security especially in Sab-Saharan Africa. They are not only rich in minerals, dietary 
fiber, and health promoting compounds but also have potential in creating job opportunities 
especially for women and youth. However, their production is greatly affected by lack of 
quality seeds Agricultural nets have been used to improve growth, yield and quality as well as 
reducing insect pest and disease damage of vegetable crops. A study was conducted to 
determine the effects of agricultural nets on seed quality of vegetable amaranth (Amaranthus 
cruentus) and African nightshade (Solanum scabrum). The ALVs were directly sown either 
under agricultural net or in the open (control) in a randomized complete block design with 
three replications. The parameters studied were leaf number, flower number, days to 50% 
flowering, fruit number, 1000 seed weight, and seed diameter. Results indicated that ALVs 
grown under agricultural nets had significantly more leaves, more flowers and advanced 
flowering by 15 days compared to the control treatments. The ALVs grown under agricultural 
nets had more fruits heavier and larger seeds compared to those grown in the open. Improved 
seed quality in the present study could be attributed to the modified microclimate brought 
about by the net cover. The use of agricultural nets in the production of ALVs seeds shows a 
great potential in improving their yield and quality. 

Keywords: African leafy vegetables, agricultural nets, seed production 
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under tithonia and/or mineral fertilizer 
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Abstract 
To understand the Agro-biological relations among crops growing in proximity to each other, 
a maize-bean intercrop research was conducted from March to July 2014 (Trial one) and from 
August to December 2014 (Trial two) at a private farm in Nyeri. The field experiment was 
conducted under a randomized complete block design (RCBD) in three components each 
repeated three times. The treatments tested were Control-without fertilizer (WF), with 150 
kg/ha 17:17:17 mineral fertilizer (MF), 8 tons/ha Tithonia biomass (TDB) and integrated 
application (MFTDB) comprising 4 tons/ha tithonia and 100 kg/ha mineral fertilizer. 
Integrated nutrient application (MFTDB) gave the highest maize and bean heights, diameter, 
number of leaves, number of pods and number of beans per pod. The yields of maize and 
beans under intercrop system were low compared to the expected yield, showing a mutual 
inhibition and underperformance of both maize and beans in the association. However, the 
crowding coefficient (K) values for maize was much higher than 1, indicating an absolute yield 
advantage of maize over beans. Crowding coefficient (K) values for beans were all less than 
1.0 except WF (1.49) and TDB (1.34). The highest competitive ratio (CR) of 5.6 was obtained 
in maize subjected to MFTDB treatment indicating that maize was more competitive than 
beans in the intercrop; likewise the Aggressivity index of 0.0145 is an indicator that maize 
dominated beans in the intercrop. The study recommends use of tithonia manure for bean 
production and integrated use of mineral manure and tithonia for enhanced maize 
performance. 

Keywords: aggressivity index, crowding coefficient, intercropping, tithonia, 
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Abstract 
Kenya’s food and nutrition insecurity is often directly related to the performance of the 
agricultural sector, in any given year. Agricultural production in the country is heavily reliant 
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on rainfall and thus is prone to the effects of climate variability. The Arid and Semi- Arid Lands 
(ASALs) of the country are the most vulnerable to food and nutrition insecurity. The objective 
of this study was to review the under exploited tree crops that thrive in ASALs and have high 
nutritive content and potential for income generation. The study summarizes the information 
on various aspects of production, nutritional value and utilization of M. oleifera. It is well 
adapted to the many different soil and climatic conditions, in particular, drought and low 
nutrients; it is fast growing with good quality leaf biomass and according to FAO, the products 
from the Moringa are high in protein and the leaves have all the nine (9) essential amino acids 
recommended for children by the WHO. In Africa, Ghana, Nigeria and Malawi, have already 
exploited Moringa and use its products to fortify foods meant for their school feeding 
programmes to combat malnutrition in children. In addition, to fortify foods and drinks for 
nursing mothers in order to increase their milk supply. The study recommends that products 
from the Moringa tree be used to fortify foods in the country, especially under the school 
feeding programme. It is expected that the increase in demand for products from the Moringa 
tree will positively influence its cultivation by farmers in ASAL areas to generate income from 
it. The Moringa products are semi-processed thus an extended shelf life. As a policy, Kenya to 
implement the use of Moringa tree products in the fortification of foods in the country. 

Keywords: Moringa; underexploited tree crops, fortification of food, food nutrition 
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Abstract 
The drumstick tree (Moringa oleifera Lamarck), also known as the horseradish tree, is best 
known for its medicinal value. It is the main basis of its thriving global trade.  The plant 
contains myriad essential minerals, vitamins, amino acids and anti-inflammatory compounds, 
making it a botanical powerhouse of nutrition and disease-fighting antioxidants.  It is widely 
consumed as a vegetable in the form of leaves and pods or as processed leaf powder and is 
reputed to manage at least 300 common human ailments, including some chronic diseases.  
Preliminary studies conducted at KALRO-Embu and Mbogoni in Tharaka Nithi County indicate 
that the rich nutrient base in Moringa biomass may also be gainfully exploited for the 
restoration of soil health, with potentially significant impacts on soil productivity and 
resilience, food and nutrition security.  The plant may therefore be deployed in the suite of 
best practices that underpin climate-smart agriculture (CSA) to enhance farmers’ adaptive 
capacity to climate change and agricultural productivity in a sustainable manner. A major 
limitation of this novel application is the inability of the current production system to provide 
sufficient quantities of biomass. This challenge may, however, be overcome through the 
adoption of a crop intensification system involving high density plantings which are lopped 
frequently to produce copious volumes of biomass per year. The enhanced biomass 
productivity and production under this system can also contribute to improved feed security 
by providing year-round supply of a highly nutritious livestock fodder.  Moreover, it has 
potential to improve farm incomes through trade in value added products such as leaf powder 
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and bio-fertilizers.  Moringa oleifera can therefore provide a simple yet valuable tool for 
securing sustainable livelihoods especially for communities residing in arid and semi-arid 
lands (ASALs). 

Keywords: Moringa oleifera, soil health, resilience, productivity, food security  
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Abstract 
Kale is an important delicacy for Nairobi urban and peri-urban residents. A study was done to 
identify the existing kale value chain actors in eight sub-counties of Nairobi. The objective was 
to identify existing value-chain actors, type of existing groups, performance of groups and 
possible training needs. This was done by mobilizing existing actors through county ministry 
of agriculture staff and collecting data through focused group discussions and semi structured 
questionnaires. Identified value chain actors were farmers, traders, transporters, credit 
providers, input suppliers, processors and regulators. 56.5% of the vale chain actors belonged 
to agribusiness group. Self-help groups were the most common, 66.4%, among kale value 
chain actors in all eight sub-counties with community based organizations coming second, 
20.5%. Counties with the highest commitment rating were Njiru (80%) and Kamukunji (77%). 
Kamukunji had the highest rating for group leadership at 93%. Value chain actors in Kamukunji 
and Kasarani rated the highest in group cohesion at 78% for both, with Kasarani leading in the 
financial management at 75%. In group member support, Kamukunji was the best at 82% 
followed by Njiru at 80%. Group time keeping rated highest in Njiru (69%). Kamukunji and 
Embakasi rated the highest respectively in the most recent participation in a training. Ministry 
of Agriculture officers (64.6%), NGOs (22.8) and other government agencies (8.5%) were the 
three most important providers of training of kale value chain actors in groups. Kamukunji, 
Makadara, Starehe and Westlands had a majority of the value chain actors interested in 
training covering kales while Embakasi and Njiru had as many interested in training 
concerning kales as those interested in other type of training. Recommendations included 
identification of specific existing groups, strengthen linkages among them and identification 
of their training needs before proceeding to identify suitable facilitators for training. 

67. Promoting home gardening to combat micronutrient deficiency and 
African Leafy Vegetables’ (ALVs) dietary diversity at household level 
- The World Vegetable Center’s approach to household gardening 
for nutrition in Kenya 

Onyango CO* 

World Vegetable Centre, Kenya office, Nairobi 

* : Charles.onyango@worlveg.org 

Abstract 
Home gardening has a big potential to boost production and intake of nutrient-dense African 
Leafy Vegetables (ALVs) by household members and the creation of income for women when 
selling surplus production. This has been evidenced by several homebased garden 
interventions low income countries in Africa and Asia. In 2015, World Vegetable Centre 
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introduced homegarden project in Kenya, Tanzania, Uganda and Liberia alongside other Asian 
Countries. The overall goal of the project is to contribute to reduced malnutrition, especially 
of women and children through diet diversification by promoting the production and 
consumption of vegetables as affordable sources of essential vitamins and micronutrients 
through the accelerated production and deployment of diet-enhancing vegetable home 
garden seed kits. The project is being implemented in Kisumu, Bungoma and Machakos 
Counties. Through randomized control trial method of selecting beneficiaries and control 
group, the project has significantly attracted women participation – focusing on women of 
child bearing age and children under 5yrs. Preliminary studies indicate that majority of our 
participants were within the age group between 30 - 50yrs accounting for 67%. A survey of 
100 farmers in the three counties was conducted to examine how households cook 
vegetables and their perception, taste and preference of different varieties. The results 
suggest that households still practice the traditional approach of cooking and eating African 
Leafy Vegetables (ALVs) for very long span of time – almost over one week period. Based on 
cooking shows conducted, 60% of households evaluated appreciated the best nutrition 
sensitive approach of cooking and eating the African Leafy Vegetables (ALVs) while green. 
Nutrition training conducted in hospital in Kisumu showed that majority of households have 
little or completely lack training on nutrition. The project aims to promote production and 
consumption of African Leafy Vegetables (ALVs) through collaborative nutrition messaging 
and campaign model to bridge this gap. 

68. Recent trichoderma studies and possible further areas for research 
in Kenyan tea plantations 

Owino AA, Cheramgoi E* and Ochanda SO 

Kenya Agricultural and Livestock Research Organization-Tea Research Institute (KALRO-TRI), P.O Box 
820, 20200, Kericho, Kenya 

*  cherameve@yahoo.com 

Abstract 
Different agricultural institutions including Kenya Agricultural and Livestock Research 
Organization -Tea Research Institute (KALRO – TRI) are now conducting various researches 
aimed at improving crop production and enhancing environmentally sound agricultural 
practices. The use of integrated pest management (IPM) has been adopted in the agricultural 
sector to reduce the total reliance on synthetic pesticides that are harmful to the environment 
and health. In Kenya, research on microbial bio-pesticides and efforts to improve their 
production, registration procedures and use has increased. This has been as a result of 
stringent maximum residue level (MRL) set by consumers worldwide on agricultural products. 
Trichoderma spp, which this studies aims to review, has been widely studied for its use as a 
bio-pesticide, bio-fertilizer, growth enhancer, bio-degrader, and a stimulant of natural 
resistance in different crops. Various studies have been done to improve its production and 
use in different countries. In Kenya, it has been researched on and registered for use mainly 
in the horticultural industry. In India, it has been studied for its antagonistic potential against 
tea plant diseases such as Armillaria root rot, Hypoxylon wood rot, grey blight, diebacks, and 
stem/branch cankers among others. Several research studies have been done for a long time 
in Kenya, majorly on its antagonistic potential against Armillaria fungus which causes root rot 
disease in tea plants though it has not been registered for this use. Due to its proven potential 
as an antagonist to many pathogens, there are many potential areas of research towards its 
registration and commercial use in tea production in Kenya. This includes, studies on 
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appropriate application methods, exploiting further on other possible uses of Trichoderma in 
tea other than the control of Armillaria spp, Improvement of Trichoderma formulations, fast 
tracking the registration and commercialization process and finally dissemination on 
techniques of knowledge on the use of Trichoderma spp. 

Keywords: Trichoderma, Tea, Biopesticide, Armillaria Fungus, Tea diseases 
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69. Assessing the efficacy of neem tree extracts against Ralstonia 
solanacearum  that cause bacterial wilt in tomato 

Wagaturi P*, Nyarieko G and Mwafaida JM 

Pwani University, PO Box 195-80108, Kilifi 
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Abstract 
Bacterial wilt is a devastating disease caused by Ralstonia solanacearum that affects over 200 
plant species. Neem tree, Azadirachta indica, is an evergreen tree native to India and whose 
bark, leaves and seed extracts have been reported to have a wide spectrum of antibacterial 
activity against both gram positive and negative bacteria. Based on these, the study aimed at 
extracting bioactive compounds from leaves of A. indica using ethanol solvent followed by 
screening for bioactivity. Phytochemical screening was done on leaves extracts prepared in 
95% methanol. The extracts contained steroids, tannins, flavonoids and saponins. These 
phytochemicals have been reported to contribute to the antibacterial activity of Azadirachta 
indica. The efficacy of extracts from A. indica leaves against Ralstonia solanacearum in-vitro 
was done using the dual plate assay. Preliminary tests established the minimum inhibition 
concentration at 0.4 g/ml which was used on disc diffusion assays against R. solanacearum 
inocula at 10-7 CFU/ml concentrations. Co-Trimoxazole (COT) was used as a positive control 
while sterile distilled water as a negative control. There was inhibition with an average 
inhibition zone of 5 mm at 0.4 g/ml and 2.5 mm at 0.2 g/ml concentration. Extraction using 
methanol effectively released bioactive compounds with antibacterial activity against R. 
solanaceurum. Azadirachta indica is therefore a potential source of bioactive products that 
can be applied to control bacterial wilt disease in tomato.  

Keywords: Biological control, Neem tree, bacterial wilt 

70. Evaluation of croton jatrophoides extract as a suppressant against 
Fusarium oxysporum  F. Sp. Lycopersici in tomato  

Kinyoda ABAM*, Mwafaida JM and Guyo PM 

Pwani University, P.O Box 195-80108, Kilifi 

* : a.kinyoda@pu.ac.ke 

Abstract 
Fusarium wilt of tomatoes, caused by Fusarium oxysporum f.sp. lycopersici, is a major soil 
borne disease in tomatoes both in the field and green house. This soil borne fungus enters 
the plant through roots and stem and causes deadly wilt despite irrigation. The economic 
impact of this disease cannot be underestimated. All recommended control strategies have 
proved to be ineffective in controlling the pathogen. Reports have shown that Croton 
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jatrophoides has medicinal and antibacterial activity against a variety of pathogens. This work 
evaluated potency of Croton jatrophoides crude extracts to suppress fusarium wilt fungi in 
vitro. The bioactive crude extracts were obtained from roots, bark and leaves of Croton 
jatrophoides separately using hexane (non-polar), ethyl acetate (moderately polar) and 
methanol (highly polar). The extracts were plated against 3-5day old cultures of Fusarium 
oxysporium using the disc diffusion plate assay. Results indicated the minimum inhibition 
concentrations at 50mg for each extract. For root extracts, ethyl acetate had the highest 
growth inhibition at 7.72 mm hexane at 6.61mm and, methanol at 4.89 mm. For bark samples, 
hexane was the highest at 8.61mm followed by ethyl acetate at 4.83 mm and methanol at 
4.61 mm. Leaf samples extracted with hexane inhibited growth at 6.10 mm, methanol at 5.22 
mm and ethyl acetate at 4.17 mm. Extraction from Bark using hexane solvent therefore has 
the highest growth inhibition at 8.61 mm. Based on the sustainability of Croton jatrophoides, 
leaf samples using hexane solvent shall be used to further test the efficacy of this tree species 
against F. oxysporium in assays using potted tomato plants. 

71. Participatory identification of pest constraints in selected vegetable 
crops and farmer management practices in Tharaka-Nithi County, 
Kenya 

Ndungu B, Mbaka J*, Wepukulu SB, Kihara S, Muriuki S, Gathambiri C, Kambo C, Kuria S, 
Ndegwa A and Farray R 

Horticulture Research Institute, Kenya Agricultural and Livestock Research Organization (KARLO) P.O. 
Box 220 01000 Thika-Kenya 

*  jnmbaka@yahoo.com 

Abstract 
Vegetables in Kenya are grown by small-scale growers for the export, local market and food.  
The enterprise contributes to rural incomes, living standards, nutrition and employment.  
Pests are a major challenge to production with reported loses of up to 100 %. To enable 
profitable investment in research interventions, there is need to prioritise the constraints.  A 
survey was carried out among tomato, French bean and cabbage farmers in Tharaka- Nthi 
County to identify the main pests and farmer management practices. Data was collected using 
a structured questionnaire administered by face to face interview with 108 farmers randomly 
selected from four farming groups. Colour pictures of vegetable pests were used as visual aids 
for identification of pests and diseases. Descriptive data was analysed using the SPSS 
program. Bacterial wilt was identified as the most important tomato disease by majority of 
the farmers (70.9%) while white flies and Tuta absoluta were the most mentioned pests 
(69.8% and 46.6 % respectively). In French beans, rust was identified by most farmers (57.1%) 
as the important disease while thrips were the main French bean arthropod pests as reported 
by 51% of the farmers. Black rot and diamond back moth were mentioned as the key cabbage 
disease and arthropod pest by 68.4 and 70.2% of the farmers respectively. The main method 
of control was routine sprays with synthetic pesticides as reported by 55.6 % of the farmers. 
The commonly used non-conventional pest control methods reported were: staking in tomato 
(42.9%), use of pest resistant varieties and removal of damaged plants. This study prioritized 
tomato bacterial wilt and Tuta absoluta, cabbage black rot, diamond backmoth and French 
bean for future research in developing, validating and disseminating technologies for their 
integrated management.   

Keywords: Crops, diagnostics, integrated, management, pests, vegetable 
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72. Distribution of Tuta absoluta  and its natural enemies in Kirinyaga 
and Embu Counties 

Kambo CM, Mbaka JN*, Amata R and Kuria S 

Horticulture Research Institute, Kenya Agricultural and Livestock Research Organization (KARLO) P.O. 
Box 220 01000 Thika-Kenya 

*  jnmbaka@yahoo.com 

Abstract 
A survey was conducted in Kirinyaga and Embu Counties to determine the distribution of Tuta 
absoluta and also establish the natural enemies and other arthropods associated with the 
tomato leaf miner. The survey team consisted of   a team of KALRO Scientists and was done 
between 15th October and 24th October, 2014. A structured questionnaire was administered 
by face to face interview with randomly selected farmers. The findings of the survey revealed 
that the most common commercial tomato varieties grown in the area were Kilele and Rambo 
and Prostar F1. Arthropods associated with the tomato leaf miner included wasps, dipteran 
flies, ants, spiders, aphids, whiteflies, stinkbugs and dragon flies.  The study could not 
conclusively determine whether the arthropods recovered after incubating tomato leaves for 
14 days were natural enemies of the tomato leaf miner, Tuta absoluta. However, no natural 
enemies were observed as feeding or parasitizing all stages of Tuta absoluta in the field.  
Farmers interviewed had persistently sprayed their crops with the available chemical 
pesticides and there was likelihood that they destroyed most of the natural enemies. It was 
reported that farmers intensively used Coragen 20 SC (Chlorantraniliprole 200g/L), Belt SC 
480 (Flubendiamide 480 g/L) and Dynamec 1.8 EC (Abamectin 18g/L). The pesticides which 
were used alternatively were found to be effective in the management of Tuta absoluta. The 
use of chemical pesticides of different chemical groups is a strategy that is acceptable in the 
management of pesticide resistance. Survey on natural enemies in future should be 
conducted in fields that have not been sprayed with chemical pesticides. 

Keywords: biological control, pest management, natural enemies 

73. Distribution and severity of insect pests in cabbages and kales in 
selected irrigation schemes in Chuka, Tharaka-Nithi County 

Muriuki SJN, Mbaka JN*, Kambo CM, Kihara SN, Kuria SN, Gathambiri CW and Wepukhulu 
SB 

Horticulture Research Institute, Kenya Agricultural and Livestock Research Organization (KARLO) P.O. 
Box 220 01000 Thika-Kenya 

*  jnmbaka@yahoo.com 

Abstract 
Insect pests are some of the main constraints in both kale and cabbage production 
irrespective of the farming method. Of particular importance is the Diamondback moth 
Plutella xyllostella which is cosmopolitan and a major pest of Brassicas wherever these are 
grown. Other important pests include aphids, whiteflies and sometimes cutworms. Both 
Cabbages and kales are important vegetable crops that are widely grown in Kenya mainly by 
small scale producers. Production is solely for local consumption both in urban and rural 
areas. In a recent survey conducted in four selected irrigation schemes in Chuka Sub-county, 
infestation by insect pests was identified as one of the major production constraints in all four 
schemes. Collected data indicated that of the farms surveyed, 70.2% of the respondents 
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identified Diamondback moth as the most prevalent pest while 59.6% and 3.5% indicated 
aphids and whiteflies respectfully as the most common. Severity of infestation by insect was 
rated as either low or medium depending on the species. The corresponding severity for each 
of the two class categories was 16.7%. It was therefore recommended that validation of 
technologies include in integrated management of Diamond back moth be prioritized. 

Keywords: Diamond backmoth, incidence, management 
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74. Evaluation of drought tolerance in mutant Kenyan bread wheat 
(Triticum aestivum  L.) at seedling stage 
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Abstract 
Wheat (Triticum aestivum L) is widely cultivated as a small-grain cereal. In Kenya, it is ranked 
second after maize in its contribution towards food security. Wheat yield is significantly 
influenced by climate change and water resources scarcity in the environment. In Kenya, arid 
and semiarid lands represent 83% of total land area, which experience frequent crop failure 
due to drought stress. Lack of widely adapted drought resistant wheat varieties and 
unfavourable weather patterns in Kenya pose a major problem to wheat production. Hence, 
there is need to develop more drought tolerant wheat varieties. Seedling trait is an important 
aspect of any crop breeding programme, since the final stand of a crop mostly depends on 
seedling characteristics. Seedling survivability is a time tested, simple and an efficient method 
for screening germplasm under an artificially induced water stress environment. The 
objective of this study was to screen for drought tolerance in two mutant wheat lines at 
seedling stage. Two mutant wheat lines (Mutant 1 and Mutant 2) were obtained from 
University of Eldoret while two commercially available drought tolerant varieties (Chozi and 
Duma) were sourced locally. The wheat varieties were assessed for emergence percentage 
(EP), emergence index (EI), emergence rate index (ERI), energy of emergence (EE), mean 
emergence time (MET), desiccation tolerance index (DTI) and percent seedling recovery (PSR) 
at the seedling stage. The experiment was carried out in three replicates in a completely 
randomized design. Data was subjected to analysis of variance (ANOVA) using GENSTAT 12th 
edition. Correlation was done by Pearson Correlation Coefficients to determine significant 
associations among the different variables. Results indicated that there was a significant 
difference (p≤0.05) with Mutant 2 having the highest EP of 77.8% followed by Mutant 1 
(72.2%) then Duma (66.7%) and Chozi (38.9%); Mutant 2 had the highest EI (91.7) followed 
by Mutant 1 (77.4), Duma (72.0) and Chozi (49.4); Mutant 2 had the highest PSR (57.1%) 
followed by Mutant 1 (46.2%), Duma (41.7%) and lastly Chozi (28.6%). Mutant 1 and mutant 
2 had the lowest MET of 12 and 11.9 respectively followed by Chozi with13.4 and Duma (12.3). 
These parameters are indicative of drought tolerance. Hence, the two mutant lines are 
possible candidates for varieties that can be grown in ASALs regions in Kenya.  

Keywords: bread wheat, drought tolerance, mutant, seedling stage 
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75. Canopy management for sustainable passion fruit production 

Abasi EASt, * and Mwangi M 

Department of Agricultural Science and Technology, Kenyatta University.  
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Abstract 
Yellow passion fruit (Passiflora edulis var. flavicarpa) is gaining a wide adoption in Kenya, 
emerging as an important high market value horticultural crop. However, its current yields 
levels are low due to poor agronomic practices. This study aimed at evaluating the orchard 
management practices for sweet yellow passion fruits by farmers, with a special focus on 
canopy management.  A survey was conducted on sweet yellow passion fruit in Embu East 
Sub- County, Kenya. The farmers were randomly sampled using a stratified sampling 
procedure. Personal interviews with farmers of sweet yellow passion fruit was conducted in 
each household using structured and semi- structured questionnaires. The survey was 
conducted from June 2016 to August 2016. The data was analysed using SPSS version 20. 
Correlation between pruning intensity and dieback disease incidence was analysed using 
Pearson’s Correlation model. Findings from the study showed that pruning intensity among 
farmers varied from very low, moderate to very high. The results showed that 9.8 % of farmers 
pruned moderately, 58.8% of farmers pruned with a low pruning intensity and 29.4% of 
farmers pruned with a very low pruning intensity. There was a negative correlation (-0.265) 
between pruning intensity and presence of dieback disease. The results imply that most 
farmers pruned the vines at low intensity with the aim of retaining more vines. However, this 
resulted to more incidence of the dieback disease. The farmers require effective training skills 
on vine pruning to provide an appropriate canopy size hence improving productivity of sweet 
yellow passion fruits. 

Keywords: sweet yellow passion fruit, canopy management, pruning intensity 

76. Effects of soil moisture levels and nightshade accessions grown on 
total antioxidant and total phenolic content of nightshade 
accessions in Siaya and Kisii counties of Kenya 

Odhiambo POSt, *, Nawiri MP, Musila W and Gweyi-Onyango JP 
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Abstract 
Plants respond to water stress with a variety of physiological and biochemical changes, but 
their response vary between species, varieties and cultivars. The present study focused on 
changes of bio-functional phenolic compounds and antioxidants in commercial cultivars of 
nightshades under different soil moisture levels. Soil and plant samples were obtained from 
farmers’ field around, the root zones on the nightshades being grown, placed in sampling bags 
and kept in cooler boxes for further analysis. Soil moisture levels were determined by oven 
drying method. Obtained accessions were oven dried, and ground into powder for 
phytochemical analysis. The total phenol content of the extracts was determined using the 
Folin-Ciocalteu method, while total antioxidant activity of the extracts was determined by 
DPPH (2, 2-diphenyl-1picrylhydrazyl) method at 517nm in the visible region. Results revealed 
nightshade accessions responded differently to different soil water status. African 
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nightshades grown in Siaya County were; S. nigrum, S. villosum, S. americanum, S. 
florulentum, S. scabrum, S.grossidentatum, S. tarderemotum. In Kisii County the accessions 
present were; S. nigrum, S. villosum, S. americanum, S. florulentum, S. scabrum, and 
S.grossidentatum. There was soil moisture variation of between 5.26% to 90.48% in Siaya 
County, and 2.56% to 53.85% in Kisii County during the study period. The total phenolic 
content varied between 6.56g/kg to 31.71g/kg GAE among different accessions in the two 
counties. Total antioxidant activity ranged between 15 to 61% among different nightshade 
accessions in the two counties. S. villosum had the highest phytochemical concentration in 
both Kisii and Siaya counties at 61% and 55% total antioxidant activity respectively and total 
phenolic content of 38.8g/Kg and 31g/Kg GAE, DM respectively. The lowest total antioxidant 
activity in Kisii county was recorded in S. grossidentatum at 24% with a total phenolic content 
of 3.57g/Kg GAE, DM while the lowest total antioxidant activity in Siaya county was recorded 
in S. tarderemotum at 16% with total phenolic content of 7.46g/kg GAE, DM. however there 
was great variability in the phytochemical concentration among nightshade accessions 
collected from the field.  

Keywords: antioxidant, nightshade accessions, phenolics, accession abundance, water regime 

77. Effect of phosphorus application on soybean production and 
nodulation in cassava-based cropping systems in Eastern DR Congo 
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Abstract 
Soils in Eastern DR Congo are mainly acidic with a P fixing capacity. In attempt to increase 
their productivity, focus has been on use of fertilizers to supply P and N. Nevertheless, due to 
the cost of fertilizers, and shrinking land sizes; in addition of direct application of phosphorus 
and Biological Nitrogen Fixation; intercropping is used to enhance yield on a given piece of 
land by achieving more efficient utilization and getting access resources that would otherwise 
not be utilized by a sole crop. Though intercropping is paramount in resource sharing, which 
increases land productivity and biological effectiveness, the component crops sometimes 
compete with one another and suppress soybean production. The objective of this study was 
therefore to evaluate soybean production and nodulation through the cropping systems in 
response to phosphorus application. The field experiment was conducted in Completely 
Randomized Block Design (CRBD) with factorial arrangement laid out in a split-plot 
arrangement. The two factors were the cropping systems (sole soybean and cassava-soybean 
intercrop), which constituted the main plot and phosphorus application (0, 20 and 40 kg P ha-

1), was sub plot.  Soybean growth parameters were: Days to 50% full podding, nodulation rate, 
nodule weight and yield data were subjected to analysis of variance (ANOVA) using R software 
3.1.3. Mean separation was done using Bonferroni Standard Error of Difference (SED) at 
P<0.05. Results revealed as significant effect of cropping systems and phosphorus application 
on nodulation, nodule weight and grain yield. Soybean performed well in sole cropping 
systems than in intercropping system; 40 Kg P ha-1 rate led to higher growth in terms of 
biomass increase (shoot), nodulation and grain yields in sole and intercropping systems. Both 
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systems showed increased similar trends in response to P application. From this experiment, 
plant was still responding to P and hence the optimal level was not established. 

Keywords: Soybean, Biological Nitrogen fixation, Cassava-based cropping systems, phosphorus, nodulation 

78. Impacts of reduced soil tillage on the growth and yield of Ethiopian 
kales and spider plant in Juja, Kenya 
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Abstract 
Kenya has an annual water recharge of 640m3, a country is considered water sufficient if the 
annual recharge is above 1000m3. Kenya is therefore classified as a water deficit country 
hence the need to identity and embrace water saving and management strategies in 
agricultural production. Reduced soil tillage or Conservation Agriculture (CA) is generally 
considered as a good water saving strategy to reduce unproductive evaporation thereby 
increasing yield and quality of African Indigenous Vegetables (AIVs) particularly under water 
limited conditions. Empirical evidence on whether CA improves soil conditions and hence the 
partitioning of the rainfall is not very consistent across studies previously carried out. An open 
field experiment was established during the May- July 2016 growing season at Jomo Kenyatta 
University of Agriculture and Technology (JKUAT) demonstration farm in Juja, Thika sub-
county, Kenya. This study was conducted to determine the effects of CA on growth and yield 
of Ethiopian kales and spider plant. The experimental design was a randomized complete 
block design (RCBD) with four replicates and three treatments: conventional tillage (control), 
ridge tillage and strip tillage with use of herbicides. All the treatments were irrigated with drip 
irrigation at 80% field capacity. The soil moisture levels were measured on a daily basis and 
where there was shortage in moisture levels, the plots were irrigated. Canopy and soil 
temperatures, plant growth parameters, leaf water potential, photosynthesis, stomatal 
conductance were measured. The results showed that, there was a reduction in the average 
leaf area index, leaf area and plant height, for the conventional tillage as compared to ridge 
and strip tillage. Photosynthesis and stomatal conductance peaks were observed during the 
full bloom period while transpiration (T) gradually increased towards maturity in strip tillage 
followed by ridge tillage and ultimately conventional tillage treatment. Strip tillage performed 
better in most parameters measured for both crops followed by ridge tillage. The root to 
shoot ratio and canopy temperature were higher in conventional tillage than in strip and ridge 
tillage treatments. The leaf water potential of both crops under conventional tillage 
treatment were lower than strip and ridge treatments at week 3. This results showed that 
different reduced soil tillage options reduced unproductive evaporation thereby increasing 
yield and quality of AIVs. CA has a potential in Ethiopian kales and Spider plant production as 
an African leafy vegetable under limited water conditions in Kenya as a result of soil and water 
conservation benefits typically associated with no or minimum tillage. 

Keywords: Water use efficiency; reduced soil tillage; yield; Ethiopian kales; Spider plant 
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publishes a journal (African Journal for Horticultural Science - ISSN: 1998-9326). Papers 
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submitted are also eligible for publications. Participants are therefore encouraged to take 
advantage of this opportunity to have their manuscripts published. 
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