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A WELCOME NOTE

Welcome to the 1 6™ Workshop on Sustainable Horticultural
Production in the Tropics. The workshop has a special
focus on &Strengthening the Experimental Res earch
Environment o Laboratory Techniques § 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. | take this opportunity to congratulate all the presenters for the effort they
put in preparing the abstracts.

I'tds notewort hy t ha tsentatioms wif lie byhpastgfaduatd stutiehte This wid
contribute to capacity building and ensure sustainability of HAK and the horticulture sector. On
this note, | 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 smadl scale farmers. We believe that it

will a good experience to visit these places and may be get some words of wisdom from the Njuri
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 stakehol derds f
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. | 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. | especially thank our colleagues from other countries who travelled
long distances to join us. | hope that you will find the workshop presentations and discussions
stimulating.

You are most welcome and God bless you.

- K‘\I?};‘—*«i‘ ~ Prof. John Mwibanda Wesonga,
A= Chairperson, Horticultural Association of Kenya (HAK)
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PROGRAMME

MONDAY 28 ™ NOVEMBER 201 6

14.00:17.00:Scientific Skills
14.00-15.00 Data management using Pivot tablesndreas Fricke

15.00-15.45 Publishing as a part of experimentation procesk@cy K. Murungi
15.45-16.15 HEALTH BREAK
16.1517.00 How to survive the academic tiddohn M. Wesonga
TUESDAY 29 ™ NOVEMBER 201 6
08.00-09.00: Registration

09.0010.00:  Official Opening

Welcoming remarks

Dr. Geoffrey Gathungu  Local Organizing Committee

Prof. JohnM. Wesonga  Chairperson, Horticultural Association of Kenya (HA

Prof. Hartmut Stuetzel =~ German Team Leader

Prof. Dorcas Klsutsa Deputy Vice Chancell§pcademicResearch and
Sudent Affairs)

Official Opening
Prof. Erastus N. Njoka, Ph.BVice Chancellor Chuka University

10.0010.30: KEYNOTE

Challenges of Sustainable Food Productiétrof. Hartmut Stuetzel eibniz
Universitat Hannover

10.30-11.00: HEALTH BREAXROUP PHOTO

11.00-13.00: PLENARY Training, Research and Innovation

Chair:Prof. Moritz KnocheRapporteur:Dr. dsephP. GweyOnyango

1. Research, inventions and technology commercialization pathways: a wakeup call for
innovators inAfrica— By Isutsa DK

2. What drives omato fruit growth? By OkelloRCO

3. Post harvest management: Can Universities add
chains? By Ambuko J

4. Use of digital media technologies as a tool to enhance agriculture trairBygMurerwa
EG

13.00-14.00: LUNCHBREAK




14.00-16.00: Parallel -1A SociecEconomic and Environmental Issues

Chair:Dr. Jesca Mbaka Rapporteur:Mr. Osia Odula

1. Far mer s’ Knowl edge of Vegetable Pests and Di.
Use Practices in Tharaka Nithi County, Kergg Kihara SNMIb a k a J N, Ndung’' u B\
Muriuki SIN., Kuria SN, Kambo CM, Wepukhulu SB., Gathambiri CW and Faraay RN

2. Evaluation of a capillary wick based irrigation system for ornamental potted plants
production in Kenya By Mungai MM, Kariuki W, Home P®Vesonga JM and Adimo
AO

3. Dodder Cuscuta: an emerging threat to food security and environment. A review-paper
By Main&, GweyiOnyango JP, Mwangi M and Mwirigi P

4. Survey on the indigenous fruits and vegetables of Kaya Kauma and Kaya Tsolokero in
Kilifi County — By Rajat ¥, Jefwa JM and Mwafaida JM

5. Status of Greenhouse Farming In the Coastal Humid Climatic Region of-&3nya
Sanzua 15 Saha HM and Mwafaida JM

6. Evaluation of Semiochemicals for Varroa Mite Management in African HoneyBges
Komen E, Irungu J, Murungi LK and Fombong A

14.00-16.00: Parallel-1BMixed Session

Chair:Dr. Moses Muraya Rapporteur:Dr. James Wanijiku
1. Useof effective microorganisms (ENh agriculture- By ChombaT

2. Families of powderpost beetles and their associated natemaimies omcacia
xanthoploea in Machakos and Nairobi Counties, KemBy KahuthiaGathu Rand
Thungu KD

3. Potential of rhizobacteria for suppressisigiga hermonthica germination and radicle
elongation- By Mounde LG, Cotter M, Rasche F. and Sauerborn J

4. Review of stevia production ingfiya. How bright is the future?ByNjoroge K

5. Pleurotus Mushroom: A Possible Anticancer Ag&8yMarigaAM

6. Enhanced tea |l eaf yield influenced by predac
regions- By EFBanhawy ESCheramgoi E, Mutisya DL, Wanyoko J and Ochanda SO

14.00-16.00: Parallel-1CPostharvest handling and quality

ChairDr. Arnold Opiyo  Rapporteur:Ms Carolyne Omukoko

1. Postharvest losses situation analysis along the supply chain of African indigenous
vegetables in Kenya- By Gogo B, Opiyo AM, Ulrichs C and Huyské{eil S

2. Effect of inorganic sanitizing agents on postharvest rotting of sweet pepper (capsicum
annuum)—-ByAmwoka EM'and Ambuko J

3. Effect of PreHarvest Bagging on Visual Quality of Banana HiMiisa Spp} By Agoye
DB*and Ambuko J

4. A review of specialty teas poplar in the world markdy Ochanda SO arfduto K-

5. Evaluation of sensory acceptability of baked products of blended pumpkin fruit and
wheat flours- By KiharasonJWF, Isutsa DK anddbda PN

6. Effect of Evaporative and Neanfrared Reflection Cooling on the Quality of Mangees
By Korir M, Mutwiwa UN, Kituu GM and Sila DN

16.00-16.30: HEALTH BREAK
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16.30-18.30: Parallel-2A Genetics and Plant Breeding

Chair:Dr. Maina Mwangi Rapporteur Mr. Martin M. Mungai
1. Population dynamics and genetic affiliationBeinisia tabaci (Gennadius) (Homoptera:
Aleyrodidae) from selected hosts in Meru County, KerByaGachoka, Kand Mbogo E

2. Genetic diversity analysis of Kenyan dolichos beatdb purpureus) (I) using simple
sequence repeat (SSRS) markdédgKamothoGN Kinyua MG, Muasya RM, Gichuki ST,
Wanjala BW and Kimani EN

3. Elicitation of resistance against bacterial wilt disease in tomato using
bionanocomposites By GatahiDM, Wanyika HN, Kihura®Ww and Ateka EM

4. Genetic and biomarkebased predictive breeding of maiz&¢ mays L.) cultivars By
MurayaMM, Riewe D, Schnable P and Altmann T

5. Status of biotehnology in tea improvement ineldya: a review By Maritim TM,
Kamunya SM, Muoki RC and Bdfe J

6. Genetic Variation of Kenyan tar@plocasia esculenta (L.) Schottgermplasm- By
Palapala VARInd Akwee EP

16.30-18.30: Parallel -2B Crop Protection and Plant Breeding

ChairDr. Lucy K. Murungi Rapporteur:Ms. Linah Muhonja

1. Differences in volatile copwosition of two physiologically different maturity stages of
coffee berries and Associated response of Coffee Stinkdmugstiopsis thunbergii
(Heteroptera:Pentatomidae)— By Njihia T, Torto B, Murungi LK, Irungu J, Mwenda D
and Babin R

2. Polar compound root exudates of tomato contribute to host plant discrimination in
the root knot nematode Meloidogyne incognit®y Kirwa HK®, Murungi LK and
Baldwyn T
3. Farmer knowledge, attitude and practices on
farmers in Kimbu County- By FundiD®, Murungi LK, Wekesa V and Baldwyn T
4. Volatile organic compounds mediate root knot nemategupper interactions By
KihikaRoMur ungi L K, Ng’ ' ang’ a M, Hassanal i A and
5. Evaluation of seed quality éffrican nightshade (Banum spp) accessions from western
Kenya- By Ekhuya NA, Wesonga JM and Abukut§&2nyango MO

6. Fluorescent SSR markers and capillary electrophoresis reveal significant genetic diversity
in naturalized pumpkin accessions in KenBaKirimi X%, Isutsa DK andy¢nde AB

16.30-18.30: Parallel -2CAgronomy and Physiology

Chair:Dr. Joseph Mwafaida Rapporteur:Mr. Elisha Gogo

1. Evaluation of Phytochemical concentrations in selected lines of vegetable amaranth in
response to different Nitrogen forms in Kiambu courdgnya— By Munene R®, Korir
NK and Gweydnyango JP
2. Influence of nitrogen form and rate on survival and severity of root knot nematode
(Meloidogyne spp.) on sweet peppeByMunyasi T, GweyiOnyango JP and Kariuki G
3. Influence of mulching materials dhe growth and yield components of green pepper
By Ocharo ER, GweyiOnyango JP and Korir N
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4. Phosphorus levels influence on nutrient uptake andipaning in finger millet in Bsia
county—ByWafulaN%, Korir NK, Ojulong H and Gw&ynyango JP

5. Improving French bean (Phaseolus vulgaris L.) pod yield and quality through the use of
different coloured agronet coversBy Munywoki JN*, Saidi M and Ogweno JO
6. Different agronet covers influence growth and yield of African nightshade (Solanum

scabrum Mill.) ad spiderplant (Cleome gynandra By Ochieng H&, Opiyo AM and
Saidi

WEDNESDAY 30 ™ NOVEMBER 201 6
08.00-10.00:  Plenary-2 Challenges and opportunities for horticulture

2.
3.

4.

10

Chair:Prof. Hartmu Stutzel Rapporteur:Dr. Leonard Kiirika

1. Dos and don'ts in lratory work- By Knoche M
Collective marketing arrangements of fresh African Indigenous VegetaBjaSrewett W
Is market access a bane or boon to success of horticulture in Central and Eastern-Kenya?
By Mwangi M
Integrated Pest Management: Challenge#\doption in Horticulture Production in Kenya
—ByMbaka J

.00-10.30: HEALTH BREAK

10.30-12.30:  Parallel-3A Crop Protection and Plant Breeding

Chair:Dr. Andreas Fricke Rapporteur:Dr. Geoffrey Gathungu

. Biofumigation using Asteraceous plants inthignnel tomato varieties for management of

root knot nematodes and bacterial witBy Alubi T, Kinyuru J and Murungi LK

. Assessment of endophytic beauveria bassiana plant damage by red spider mites tetranychus

evansi in the laboratory By OmukokoCA®, ManianiaNK, Turoop L, Wekesa VW and
Ghimire S

. Host suitability of four cowpea varieties to cowpea aphid (Aphis craccivora K8gh)

Mweke A3 Maniania NK, Ekesi S, and Ulrichs C

Field evaluation of Plant parasitic nematodes in Higfnel tomato prodiction in Kiambu
County, KenyaByNgeno D€, Murungi LK, Mbaka JN and Haukeland S

Shelf life of tithoderma asperellum coated orfrisan nightshade seedsBY Patrick J,
Losenge T, Murungi LK and Meyhdofer R

Management of tomato bacterial wilt usingabbarks extracts of Acacia stuhlmaniy
NyabogaGN*, Mwafaida JM, Guyo PM and Kigathi R

10.30-12.30: Parallel -3BPhysiology and Agronomy

Chair:Dr. Jane Ambuko Rapporteur:Mr. Nelson Wafula

1. Effect of Phosphorus fertilizer and inoculation on growatid yield of cowpea (Vigna
unguiculata) In Kilifi and Mbeere counties of KenBg Kimutai W, Onyango Gweyi JP,
Thuita M and Masso C

2. Drought Responses of Threeaunus spinosa L. EcotypesByWanjiku JGand Bohne H




3. Management Strategies of Onion Thrips ansl Yellow Spot Virus by use of
Intercropping, Insecticide and Entomopathogenic FurdsBirithia RK Narla RD,
Muthomi JW and Subramanian S

4. Efficacy of seagrass fertilizer products on performance of leafgtaeles in the lower
coast of knya- By Kimaru A, Mwafaida JM and Mwakumanya M

5. Effects of varying fertilizer rates and season on the quality of+a@nated green teas
processed from seedling teas with reference to polyphenol and individual catechin
contents- By OchandaSO, Wanyoko JK, Kamau Mdraj AK and Onyango CA

6. Effects of clones and micronutrients on nutritional status of soil in old tea lariig
KibetS,0Olunga S, Omwoyo WN and Oyaro N

10.30-12.30: Parallel -3CSocicEconomic and Environmental Issues

Chair:Dr. Alice N. Muriithi Rapporteur: Mr. Davies Fundi
1. Review on opportunitieand challenges for urban vegetable productieBy Gathungu
G

2. Effect of integrating chickpea and organic amendments on yield and quality attributes of
tomato and maize in Central Keny®&y Ndukhu, (H

3. Effeds of vermicompost, vermitea and Urea on growth and yield of Swiss Chard (Beta
vulgaris L. var cicla L.) in KeryBy Mburu Cand Rioba NB

4. Use of moisture conserving technologies to increase profitability among sweet yellow
passion fruit growers- By Michoma JM

5. Improving seed Yield and Quality in African leafy vegetables using AgriculturalByets
Otieno PC,Gogo EO and Opiyo AM

6. Agrobiological efficiency and performance of green maize/beans produced under
tithonia and/or mineral fertilizer By Muturi EW, Opiyo AM and Aguyoh JM

12.30-13.30: LUNCH BREAK

13.30-15.30: Parallel -4A SocicEconomic and Environmental Issues

Chair:Dr. Ruth KahuthigGathu Rapporteur:Ms . Dai sy C. Ng'’' er

1. Potential of under exploited tree crops for food and nutrition securitthin SemiArid
areas in Kenya: the casdoringa Oleifera Lam— By Muriithi AN and Laibuni NM

2. Potential of the Miracle TreeéMoringa oleifera Lam.) for enhanced food Security,
Nutrition and Sustainable AgricultureBy Njeru 5 Murithi WM and Kamaru DK

3. Narobi kale value chain actors and performance of existing gredgsMukundi JBN
and Kamau SM

4. Promoting home gardening to combat micronutrient deficiency and African Leafy
Vegetabl es’ (ALVs) di etTeWorldlViegemblesCerttess at hous:
Approach to Household Gardening for Nutrition in Kearjgy OnyangoCO

5. Recent trichoderma studies and possiblether areas for research ineldyan tea
plantations— By Owino AACheramgoEand Ochanda SO
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13.3015.30:  Parallel-4BCrop Protection andPlant Breeding

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

1. Assessing the efficacf neem tree extracts againgtistonia solanacearum that cause
bacterial wilt in tomato- By WagaturiP,Nyarieko G and Mwafaida JM

2. Evaluation of croton jabphoides extract as a suppressant agamsurium Oxysporum
F. Sp. Lycopersici lohato— By KinyodaABAM Mwafaida JM and Guyo PM

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

4. Distribution ofTuta absoluta and its natural enemies in Kirinyaga and Embu Cousnties
ByKambo ®4, Mbaka JN, Amata R and Kku8

5. Distribution and severity of insect pests in cabbages and kales in selected irrigation
schemes in Chuka, Tharakighi CountyByMuriuki SINMbaka JN, Kambo CM, Kihara
SN, Kuria SN, Gathambiri CW Wepukhulu SB

13.3015.30:  Parallel-4CAgronomy and Phsiology

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

1. Evaluation of drought tolerance in mutant Kenyan bread wheati¢um aestivum L.) at
seedling stageBy Githinji G*, Kinyua MG, Kiplagat OK and Birithia RK

2. Canopy management for saénable passion fruit productienBy AbasiEAS'and
Mwangi M

3. Effects of soil moisture levels and nightshade accessions grown on total antioxidant and
total phenolic contat of nightshade accessions in Siaya and Kisii countiesnyaKByYy
OdhiamboPC*, Nawiri MP, Musila W and Gweg@inyango JP

4. Effect of phosphorus application on soybean production and nodulation in cassava
based cropping systems in Eastern DR CergpMirali JC', Nabahungu LN, Gweyi
Onyangoi JP and Ngetich FK

5. Impacts of reduced soil liige on the growth and yield of Ethiopian kales and spider
plant in Juja, KenyaBy Odula & Wesonga JM, Masinde PW and Stutzel H

15.30-16.00: HEALTHBREAK




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

Chair:Prof. JohrM. Wesonga SecretaryDr. Lucy K. Murungi
17.30-18.00: Closing Ceremony for Sessions

ChairDr. Joseph Gweydnyango

Organizers remarks
Dr. Joseph Mwafaida Mghalwice Chairperson, HAK
Dr. Geoffrey Gathungu- Chuka University
Prof. Dr. Hartmut StuetzelLeibniz Universitat Hannover, Germany
Vote of thanks
Participants’ Representative
Dr. Arnold Opiyo HAK representative
Official Closing
Prof. Dorcas K IsutsaDeputy Vice Chancellor (Academic, Research and
Student Affairs)Chuka University

Excursion Rsgramme

Thursday,15t December 206
1. Kamburu power station

Friday,2"d December 206

1. EM technologies
2. Small scale organic farmers
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IRISH BLESSINGS

1.) May the road rise to meet you

2)

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

3)

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

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

4.)

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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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

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




ABSTRACTS

KeynotePresentation

1. Challenges of sustainable food production

Stutzel H

Institute of Horticultural Production Systems, Vegetable Systems Modelling, Herrenhauser Str. 2
30419 Hannover, Germany

*  stuetzel@gem.urhannover.de

Abstract

Food poduction systems have to meetoaro c i et i e s ‘towards badseautity,ie.n s
to provide food for 9 billion opeople ormore by the middle of this century, whilst on the
other side protecting the environment and ensuring sustainable land use.rdduires 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 presaatawill discuss possible strategies

for improvement of crops and cropping systems to reach the above goals.

Plenary1: Training, Research and Innovation

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

Isutsa XY and Amin, F.M?

IChuka University, P. O. Box @00, Chuka

’Malaysian Technology Development Corporation, Kuala Lumpur, Malaysia
* : dvcarsa@chuka.ac.ke

Abstract

Technology commercialization is the process of transforming an ideaentifici discovery

into new or improved product, process or service. Technology commercialisation process is
complex, nodinear, with false starts, dead ends, changes in direction and feedback loops. It
requires different skill sets, namely: scientificclaical, business and marketing. There are
various options for realizing value, namely: licensing, siprtand alliance. An idea or
discovery, by itself, has no direct economic value, but rather economic value is created when
an idea or discovery finds 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 ceation of new ventures which are needed for competitiveness and economic
growth. Technology commercialisation happens paestearch and has about 6 major steps:
discovery, proof of concept, product development, markeady product, marketed
innovation, aad demand for innovation. The circle repeats once it reaches this end.
Discovery/conceptualization phase has shown thigtas evolve through constant iteration
between a new technological capability and market need. Researchers generate new
technological pssibilities that are embodied in new discoveries and methods. Research could
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be triggered by real or perceived market
interests. Proof of concept entails evaluation of the technological feasibility and cominercia
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 tpshow 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.co

Abstract

Cell division, endoreduplication (increase in nuclear DNA content without cell division) and
cell expangin are important processes for growthlany 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 treatsidPsitive
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. 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 expamsn 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 noell autonomously following the necellular theory of organ growth

and under tle 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

Deparment of Plant Science and Crop Protection, University of Nairobi, P.O BoxQ9653
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 contextsnioahty, 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 trainingstitutions. 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 trainig 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
agriculturd/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 withreqaisite skills

for good postharvest management will be highlighted. The current status of postharvest
training in selected universities in Kenya w
contribution to addr @astharvasyspace Eniverstigsiahdl other g a p’
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 arather 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 anKathuniLK
Chuka Univesity, P.O. Box, 10960400,Chuka
* emurerwa@chuka.ac.ke

Abstract

Research in thefield 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 toimprovements infarming techniquesand farming
related practices. Delivery of the knowledgéraditionallyachieved through diverse training

and education delivery methods including existing classroom methBdisdevelopmentn
technology has seen the emergence of new tools aimed at enhancing training and education
delivery. Digital meda technology is one of thegechnologiesDigital media technologies
encompass all content that is created, stored, disseminated and managede 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 thkeady 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 asemiew 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: SocicEconomic and Environmental Issues

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

KiharaSNX aol 1 Wb3X bRdzy3Qdz . 2 mboahzNFepakhiilu SBWb & 5
Gathambiri CW and Faraay RN

Kenya Agricultural and Livestock Research Organization (KAKR@jaraP.O. Box 2201000,

Thika

*  kihasam@yahoo.com

Abstract

Vegetable production in Kenya faced withmany challenges including pestsdadiseases
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 applyesticides nofudiciousy 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 handlimgTharakaNthi @unty, KenyaThe surveysedstructured
guestionnaires and colour pictures of vegetables pests/diseasesl involved 108 randomly
selected farmes from four irrigation scheme®ajority of the farmers reported bacterialilt

and white flies (70.9%, and @36 respectively) as the most important tomato disease and
arthropod pest.Purple blotchwas reported byt7.1%, thrips by 82.4% of the respondents as
the main disease and pest of onioRarmers reported rust (57.1%) aRdd boren55.1% as

the most impotant disease and pest of French beans respebtivéBlack rot and diamond
backmoth 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 dovious. Accordingo majority of farmers (52%)hoice of pesticide was based on
publicity by the agrehemical dealers. Decision on when to spray was based on fixed
intervals. @er 60% of the respondents ditbt have a chemical store and stored chemicals

in separate rooms in their house®©nly 1.6% of the respondents fully protected themselves
during spraying operations; others either wore partial protective clothing (52%) or did not
wear any protectivelothing at all (46.4%), theby coming into directontact with pesticides.
About 80% did not follow any formal way of disposoffjempty containersMost farmers
disposedoff empty pesticide containers (59.8%) and wash water from sprayers (79.2%) by
throwing back to their farms. The study concludes tfaimers disregarding the potential
harmful effects of pesticides on human health and the environmdntvas 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

Department of Horticulture, Faculty of Agriculture, Jomo Kenyatta Univerkigriculture and
Technology (JKUAT), P.O. Box 620100, Nairobi, Kenya.

2 Department of Soil, Water and Environmental Engineering, College of Engineering and Technology
(SVEED), Jomo Kenyatta University of Agriculture and Technology (JKUAT), BZD0BexX0200

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 resmas are limited all over the world and
there is an urgent need to adopt effective irrigation management stratedienyafor
example,is classified as a water deficit countmjith 640 m3annual water recharge, against
the global recommendation of 1006°. A study was carrieth evaluateCapillary Wick System
(CWS)for selected potted ornamental plantproduction in Kenya, as compared to the
Conventional Irrigation SystenCI3, overheadirrigation by hand Theamount of water
applied in the two systems wgadetermined weeklythroughout the growing period
Vegetative growth in both systems wassessé in terms of leaf expansionumber of leaves

and plant height.After three months of plant growthCWS resulted in a 63.5% reduction in
water use compared wit CIS, overhead irrigatiphand watering Thus CWS offer promising
potential for ornamental plants production when compared with CIS, given the added
benefits of water conservatigmeducedlabour cost, less medi@nd reduced nutrient runoff
Studies shold be done with moreornamental plant species so as to determine their
suitability forgrowing in theCWS.

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* , GweyiOnyango JP, Mwangi M and Mwirigi P

!Department 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
countriese x cep't in the east A f rmost damgerous guarantinee s .

parasitic weed in temperate and warm climaf@ssing a threata agricultural crops, border
crops, rangelands and forestStudies on the prevalence of the Dodder menace is yet to be
done in Kenya. The weed has been spotted in regions with high temperatures averdifing 25
with high prevalence rates and severity in wa¥a parts of Kenya, Nairobi and Eastern
regions.Despite being a true obligate parasite, doddas chlorophyland has been shown

to carry out phobsynthesis under conditions oabon dioxide enriched air. The plant lacks
cotyledon despite being a neselective dominant sink of nutrient compounds such as Amino
acids (Glutamic acid, glycine, serine, and phenylalaname) sugars (glucose, fructose,
sucrosehence weakensost plantsenough to reduce yield, qualignd stand Thelackof a
meristem and robtip which determinesa solely upward movement of assimila&sables its
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endurance of ' i ving haustoria withifdhet he
regenerate haustoria thereforperpetuate the plant as erennial The plant is toxic to
animds and further reduces fodder palatability due to their colotihe 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 grasslandsatégs (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 longstance 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 ust&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 ¥, Jefwa JM and Mwafaida JM
Pwani University, PO Box 186108, Kilifi

* :jollyrajat@hotmail.cor

Abstract

TheKayas 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 drtigyearecore 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 prevalerdroundtwo sacred forests. Results $&d on a questionnaire survey

in 24 villages with 174 respondents and around Kaya Kauma and 7 villages with 103
respondentsin Kaya Tsolokero angresented by different stratum of gender, age, tribes,
education level, relationship to the village, maritiltsis 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 Jibandorming the largest population dwelling around
Kaya Tsolokero. Out of the population interviewed around Kaya Kauma 52% of the population
had knowledge on names @uit plants and 48% had knowledge on namesegjatablesAt

Kaya Tsolokero the populatie@xhibited 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 forest$he most common fruit plants included Mpepet@a(ium
orientale), Mdungu Zanthoxylum holtzianum), Mkanju (Anacardium occidentale), Mdzipo
(Solanecio angulatus) and Mviru (Vangueria madagascarens) while Chitwadzi(Omocarpum

kirkii), Mtsunga Launea cornuta), TsalakusheAgytacia spp) and Mzungi Moringa oliefera)

were common vegetdbs. 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 5%+ , Saha HMand Mwafaida JM

Pwani UniversityDepartment of Crop Sciences, P.O. BOX3198, Kilifi
2Pwani UniversityDepartment of Biological Sciences, P.O. BOX3108, Kilifi
*  sanzua@yahoo.co

Abstract

The performance of greenhouses in thet humid coastal region of Kenyemsconsistently
been poor despite the huge market potential thexist for fresh farm produceA studywas
therefore conducted to establish thstatus and challenges of gmnehouse farming in the
region. ThesurveycoveredKwale, Kilifi and Mombasa counties between July and August
2015. Data was collected through sestiuctured questionnaires, random interviews and
observation using purposive sampling methdthe study estdished that 69 and 100 %f

the greenhousesurveyed in Kwale and Mombasa Counties respectiwese owned by
institutions andfarmer groups In Kilifi Countyhowever, more individuals own greenhouses
with over 60% of thegreenhouse®wned by two farmers Wwo produce for exportThere was
marked variation on the spatial distribution of greenhouses in the three countiearelative
area under geenhouses in the region averages 7.9K@st of the instakd greenhouses had
been abandonedKwale County registed the highest rate of greenhouse failure whenaly
30% of those surveyedere operational.This partly resulted from high political interference.
In Kilifi and Mombasa Counties however, 70Rthe existing greenhouses weoperational.
Generally greenhase farming in the region faced diverse challenges including low
productivity where yield obtained was 2kg/plant relative ttee potential 20kg per plant;
political interference, lack of technical knelmow, inadequate water andow water quality.
There ineed for the county departments of Agriculture and other Agricultural stakeholders
to increase attention taefforts promotinggreenhouse production in the coastal region.

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

Komen E'* | Irungu 3, Murungi LK and Fombong A

'Department of HorticultureJomo Kenyatta University of Agricukuand Technology P.O Box
62000 00200, NairobKenya

2Department of Bee Healtiyternational Center of Insect Physiology and Ecology P.O Bd0772
0010Q NairobiKenya

* :dnkomen@gmail.com

Abstract

Thehoney bee ectparasitic mite Varroa destructor isa threat to globatrop productionand
apiculture. The selection for resistance in the mite throudtetcontinuous use of miticides
among other ineffective management options places a demand on the need for novel tools.
Semiochemicals amreucialto honey bee-mite interaction and cabe manipulated to disrupt
their relationship However, the potential ofuch disruptive tools have not been investigated

in tropical conditions and African honey bee. In this studyr e  rbehaveralesponse to
palmitic acid, zheptanone, ethyl palmitate, decanal;carene, butyric acid and idautyric

acid, (componentf a semiochemical tool developed in European honey bees) will be
evaluated in a duathoice glass Petri dish olfactometeBiological activity of these
compounds will be confirmed using electroantennography with the forelegs which bare the
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olfactory sendla. It is envisaged that this study will ascertain the usefulness and effectivess
of thisVarroa semiochemical tool in African honey bees.

Parallel-1B: Mixed Session

12.Use of effective microorganisms (EM) in agriculture

ChombaT*

EM Technologies Ltd, B. Box 13660100 Embu, Kenya
* : emtechkenya@gmail.com

Abstract

Effective Microorganism(EM)Tecdhnology wasintroduced in Kenyain the year 2000by Kenya
Tenri Society (Japanese NGObased in Embu Kenya). The EM technology originated from
Japan. EM Tedhnologies (K) Ltd fadory islocaed at Enatrading centre in Embu. Snce
the introduction of EM Tedhnology 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 caried jointly by EM
Technologies Lid and Kenya Agricultural Research Institute (KAR), also jointly with ministry
of heath and also in partnershipwith 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 behindthe concept of Efedive Microorganisms(EM)and it's practica application
was developed in 1980by ProfessorTeruo Higa at the University of the Ryukyusin Okinawa,
Japan. PrdfessorHiga has devoted much of his scientific career to isolating and seleding
different microorganisms for developingbeneficial effeds on soilsand plants. He foundthat
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 effeds are greatly magnified in a synergistic fashion. Effective Microorganisms or
EMis a mixed culture of beneficial microorganisms (primarily photasynthetic and ladic add
baderia, yeast, adinomycetes, and fermenting fungi) that can be applied as inoculants to
increase the microbial diversity of soils. Thisin turn, can improve sal quality and health,
which enhances the growth, yield, and quality of crops. The following are some of the
beneficial influences of EM: a) Erhancesbetter germination and plant establishment (b)
Promotes flowering, fruiting and ripening in plants.(c) Improves physicd, chemicad and
biological environments of the soil and suppesses soil borne pathogens and pests(d)
Erhances the photosynthetic cgpacity of crops. (e) Increases the efficacy of organic matter
as fertilizers. EM is not a pesticide and thus does not contain chemicas that could be
constituted as such. EMis a microbial inoculant that functions as a biological control
measure in suppressing and/or controlling pests through the introduction of beneficial
microorganismsto the plant environment. Therefore, pestsand pathogensare suppressd or
controlled through natural processes by increasing the competitive and antagonisticadivities
of the microorganisms in EM inaculants. When Efedive Microorganisms increase as a
community in soils,populationsof native effective microorganisms are also enhanced. Thus,
the micro flora becomes rich and microbial ecosystems in the soil become well-balanced,
where specific microorganisms espedally harmful microorganisms)do not increase. Thus,
soilbornediseasesare 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

KahuthiaGathu R and Thungu KD

Kenyatta University, School of Agriculture and Enterprise Development, PO BoxC03%%4}
Nairobi

* :rkahuthia@gmail.com

Abstract

Naivasha thorn tredcacia 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, shadedicine, rehabilitation of
limestone quarries and as live fences. However, the species is susceptible to abiotic and biotic
factors. The larva of powderpost beetle cause damagbuyyowing and tunneling through

the host tissues making extensive frdsked galleries. Thus a study was conducted to
investigate the families of powderpost beetles and their associated natural enemies at
Kenyatta University and Mitamboonin Nairobi and Machako€ounty, respectivelyDry
pieces of infested\. 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 ane/6% RH. The samples were
observed daily for adult eargence 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 usingd8&iS5,207 and 4,163
beetles were recated from KU and Mitambooni, respectivelyhe families of powderpost
beetles recovered included Buprestidae, Bostrichidae, Cerambycidae, Lyctidae,
Tenebrionidae, Anobidae, Curculionidad.aemophloeidag Dermestidae, Silvanidae,
Scolytidae, Cerambycidae, tBoderidae, and ColydiidaeMajor species includedgrilus,
Sinoxylon ruficorne, S. doliolum, Xylion adustus, Xyloperthodes nitidipennis, Xyloperthella

picea, Xylopsocus castanoptera, Heterbostrychus brunneus, and Lyctus brunnes. Agrilus Sp.,
Xylopsocus sp., andX. adustus were dominant species in KU whiioxylon and Xylopsocus

sp., were dominant in Mitambooni. Parasitoid recovered belonged to the families
Ichenumonidae, Braconidae, Eulophidae, Chalcididae, Pteromalidae, Eulophidae, and
Eurytomidaewhile predatorswere from Elateridae, Laemophloeidae, Latridiidae, Ciidae,
Histeridae, Pseudoscorpionidand Cleridae Mean number of exit holes of powderpost
beetles were significantly higher in Mitambooni than KU. Mitambooni site 2 had the highest
mean of ®.4 exit holegP<0.05)while KU site 1 had the lowest mean of 3PPhoretic mites

and chiggers were recorded on the bodies of powderpost beellésre were different
families andbeetle species infesting thd. xanthoploea thus a need to develop sustahle
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 LG , Cotter M?, Rasche Fand Sauerborn?

Pwani University, P.O Box 186108 Kilifi, Kenya

?Institute of Plant Production and Agroecology in the Tropics and Subtrapicgersity of
Hohenheim, 70599 Stuttgart, Germany

* |.gichana@pu.ac.ke

Abstract

Striga species are root parég weeds which drain essential resources from their hosts
leading to poor crop development and low vyield. While some crop varieties have
demonstrated some level of resistance, tofatiga control has not been realized in many
cereal fields. Plant growtpromoting rhizobacteria (PGPR) fraBacillus 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 numeous studieson 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 ofStriga infection. The
objedives of this study were to (i) screen PGPR for suppression of Striga germinatien in
vitro assays(ii) investigate the presence 6friga germination and radicle growth inhibitors

in PGPRTwo B. subtilis (Bsn5 and GBO3), on® amyloliquafaciens (FZB2) and one
Burkholderia phytofirmans (PsjN)strains were evaluated in filter paper and extended agar gel
bioassays using PGPR inocula and ethyl acetasparated hydrophobic and hydrophilic
fractions of cell culture supernatant®esults obtained indicatk significant differences
(p<0.05) in the effect of PGPR 6triga germination and radicle elongation compared to
controls in filter paper bioassays. Highest (100%) radicle length inhibition occursedgin
seeds exposed to all PGPR inocula. There veagniicantly lower germination percentage
(24%) accompanied by shorter radicle lengths (1.6mnstrafa seeds exposed tBacillus
subtilis Bsn5 inocula and supernatant compared to all other P@B#%; 2.9mmand control
treatments(50%; 3.1mmin exterded agar gel bioassaykhe study concluded that the tested
PGPRs have a considerable potential irermonthica suppression through germination and
radicle growth inhibition. Hydrophilic compounds present in Bwillus subtilis Bsn5 cell
culture supermatant 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 &€0900, Chuka, Kenya
* . patnjoroge@yahoo.com

Abstract

Stevia §tevia rebaudianaBertoni), a native of tropical areas producdsaves packed with
supersweet compounds that remain stable even after the leaves have been disddaves

have been used to sweeten teas and bevera§ésvia haseceivedattention with the rise in
demand for lowcarbohydrate, lowsugar food alternaties. Medical research has also shown
possible benefits of stevia in treating obesity and high blood pressure. The best way of raising
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stevia plants in the nursery bed is through vegetative propagaising stencuttings. Plant
nutrition and climatic condiions play important roles on the growth and accumulation of
secondary metabolites of stevia. Currengtevia farming is expanding around the world with
various degrees of success. It was introduced to Kenya by diate (K) Ltd and is now
commerciallygrown in Kericho, Bungoma, Bomet, Ua&ishu, 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 whicban maximize stevia productivity in Kenya. Harvesting should be
done 34 months after transplanting depending on the aggoological zone and the variety,
when flower buds start appearing (5% flowering for whole field). Howeveesaarieties do

not flower and should be harvested when lower leaves start to turn yellowish but before
shedding. It should be doneB)cm above ground and subsequent ratoon crops should be
harvested after 3 months. Threshing and stripping of the harvestehs should be done on

a clean surface to avoid adding impurities such as pebbles and soil paBictesy should be
done in special shelter (morAidament shade nets) for 280 hours depending on whether
conditions. While the changing life styles feaan 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; undertakingesearch 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 ceop as
leading agribusiess venture for local farmers.

16.Pleurotus Mushroom: A Possible Anticancer Agent
MarigaAM"
Alfred Mugambi Mariga

Faculy of Agriculture and Environmental Studies, Chuka UnivemiigrakaNithi County, Kenyd=
* amariga@gmail.com.

Abstract

Mushrooms havdong 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 biologicadtive
polysaccharides, proteins, polysaccharigesteins complexes, terpenoids, sterols and lipids

in fruit bodies, cultured mycelium, culture broth. These molecules may enhance innate
immune responses, resulting in antitumor activities. More mediamashrooms 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 hypolipidemi¢ antitumor and immunomodulating activities

These mushroombavean establishedhistory of usein traditional oriental medicine,where

most of its preparationsare regarded as tonicghat is, they have beneficialhealth effects
without known negativeside-effectsand canapparentlybe usedmoderatelyon regular basis
without harm.In this review, in the search for the development of new anticancer drugs, the
antitumor activity of pleurotus mushroomwasstudied.

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

EFBanhawy ES Cheramgoi E , Mutisya DE, Wanyoko 3and Ochanda SO
tUniversity of NairobiP. Box 30197. 00100. Nairobi

2Kenya Agricultural andivestock Research Organizatidiea Research Institute (KALRRI). P. O.
Box820. 20200Kericho

3 Kenya Agricultural and Livestock Research Organizatgniculture Mechanization Research
Institute (KALR@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 I mpact I n d

20142015 in Kenya. Major pest species were the redlespOligonychus coffeae (Nietner)

and the yellow thripScirtothrips dorsalis (Hood). The red crevice miBrevipalpus phoenicis
Gijskes was found in few areas. Predacious mites of Phytoseiidae Family were highest at 5.8
and 6.8 mites per sample during daynd wet seasons, respectively. Phytoseiid abundance
during the dry and wet seasons were not sigr
sites. Presence of phytoseiid mites in combination with NPK fertilizer and high altitude led to
the strongest orrelation 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 ecosystenisvhich
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 narfeemical use for increasdtkalth leaf
product as well as sustainable suppression of the pest mitegffeae and the thripsS. dorsalis

in the crop production systems of varied agro emmes in East and West of the Rift Valley
production regions. Fertilizer application was foundead 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 drieconditions, higher density of. 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 farmeed 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 countercoffeae during the dry perid.

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 E& 12" | Opiyo AM, Ulrichs €and HuyskenKeil S

'HumboldtUniversitat zu Berlin, Faculty of Life Sciences, Division Urban Plant
Ecophysiology, Lentzeallee-53, 14195 Berlin, Germany

2Egerton University, Department of Crops, Horticulture and Soils,Bax0536, 2011Egerton,
Kenya

* . elishagb@gmail.com

Abstract

African indigenous vegetables (AlIVs) play a significant role in supplying vitamins, minerals,
dietary fiber and antioxidants to the digind thus, may contribute to a possible prevention
ofthe® hi dden hun glevever, due theu @etishabilitalVstend 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 situalibis. study souy to
identify and assess types and causes of postharvest losses in the AIVs supply chain. The study
was done across the 3 main AlVs producing counties in Kenya, naaddyru, Kisii and
Kakamega, involving 45 AlVs farmers from each county. Parametdisdsivere causes and
extent of losses and factors contributing to losseesults indicated that AlIV production is
mainly dominated by youth and women who were mainly sreadlle farmers. The major
problems identified were inappropriate harvesting and himg 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 chafellowing, 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 1050% with some experiencingger 50%. Shorter AlV shelf lifeZldays) was also
reported to be a major concer.he findings demonstrate thatggtharvest lossituationin

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 EM** and Ambuko J

University of Nairobi, Department of Plant Science and Crop Protection o @300625,
Nairobi, Kenya

*  emmanuelamwoka@gmail.com

Abstract

High postharvest losses (4®0 %) 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, respiratiand rotting. Rotting from microbial
contamination can be reduced or managed through sanitizaflbe. objective of this study
wasto evaluate the effectiveness ofrious sanitizing agents includisgdium bcarbonate

pure chlorineand Sodium hypochloritéo reduce postharvest microbial rotting in sweet
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pepper (CGapsicum annuum). Freshly harvested sweet pepper fruitgere purchasedfrom a
grocerystore, selected for uniformity then washed in clean watand sgarated into two
batches. One batch & inoculated withcultured funguscolonies(obtained from rotting
deceased capsicum friiitvhile the second batch was not inoculated. Thereafter all the fruits
(inoculated or not) were subjected to the three sanitizeeatments includingsodium
bicarbonate(200ppm), pure chlorine (10ppm) and Sodium hypochlorite (100 ppm) for two
minutes eachbased on a preliminary study conducted earlier to determine the best
concentrations. A control comprised of fruits that wenemnersed 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 thee sanitizers significantly reduced the extent of rotting
established at the end of the storage period. The rotting incidents wares chloring(53 %)

and sodium bicarbonaté0 %)compared to those treated witlsodium hypochlorite (560)

and control(70%) End stage weight loss lower in sanitized fruits; Sodium Bicarbonate (28.8
%), pure chlorine (37%), Sodium hypochlorite (40%) and control (45.%). The treatments

did not affect the color changes of the fruit. These results confirm that sandizaan slow
down postharvest deterioratie processes.

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

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

Agoye DB'* and Ambuko J

Department of Plant Scien@nd Crop Protection, University of Nairobi, P.O Box 2925
NAIROBI

* dyburgessa@gmail.com

Abstract

Fruit baggings oftenused in commercial fruit orchards to improve fruit finish, quality and
alsoto act as a barriefor protecting the fruit againsinsect pests and diseases. The efficacy

of bagging can be affected by various factors such as variety, season, stage of development
and the agreecological conditions. The objective of this study was to evaluate the effect of
pre-harvest bagging using derated bunch covers on precocity and aesthetic quality of
“Williams’ and | srael bananas. Healthy ban
randomly selected in an orchard at the Uni ve
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 otaabhguvas
determined and the harvested fruits evaluated for various quality indicg@rameters
including visual (physical) appearance, dmrs angleand brix The results showed that there

was a slight reduction in the number of days to maturityd4L0 days) for the bagged fruits
compared to unbagged fruits. Bagged fruits (both varieties and at both stages) ‘b

finish' and were visually more attractive compared to the unbagged fruits. The bagged fruits
had a slightly lower hue angbnd wee brighterat maturity and maintained a significantly
lower hue angle during ripening compared to unbagged friit8 < 0. FoD éxample on day

10 during ripening the hue angles were 1238Cand 92.2 respectively for control, stage
land" Wi | | iitabaggéd af stage Additionally, the bagged fruits had a slightly higher

brix level compared to unbagged fruitsarly stage bagging was better than the latter stage
bagging.The use of perforated banana bunch covers applied at an early stage isateeref
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recommendedfor usei n ‘1l srael’ and Wil i am’ bananas

quality.

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

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

Ochanda SO anButo KH**
Kenya Agricultural and Livestock Research Organizaliea research Institute (KALR®I)
* . rutohenrik@yahoo.com

Abstract

This review shall focus on oolong tea, green orthodox tea, yellow teie \Wwda, 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 intendsaudit 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 andthe present have mssessed 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 anconsumers 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 JW*" |, Isutsa DK*> and Ngoda PN

1 Chuka University, P. O. Box 1@®00, Chuka, P. O. Box 482400, Chukakenya
2 Egerton University, P. O. Box 538115, Egerton, Kenya

* :esi.jedi2012@gmail.com

Abstract

The pumpkin fruit of the specigs moschata Duchesnenas great nutritional potentialbut
remains umler-utilized in Kenya. Its fruittave diverse health enhancing propertiesThis
vegetablefruit has potential to be processed into various products bédh home and
industrialuse Despite these benefits, the fruit ismderutilized as characterized biye few
available pumpkin fruit flour produc t recipesand little contribution to food securityin
Kenyan households. The present stuidtermined sensory acceptability baked products
of blendedpumpkinand wheat flours. Uniform mature pumpkin fruits grown oret@huka
University farm were harvested and processed into flour using a previously developed
protocol. Pumpkin flour was augmented 0%, 5%, 20%, 50% and 8d% wheat flour and
baked tomakecake, bread, mandazi, scones and cookies. The products wemstbjected

to sensory acceptabilitiestsusing a &scale hedonic rating, with 1 being least preferred and
5 mostpreferredbytrained and untrained panelists at KALR{@ro and consumer groups in
Nyeri County Kenya. TheANOVAshowed that products sighcartly (P<0.05 differed in
acceptability. Among Nyeri consumer§0%cakeand 5% mandazi and scof@mulations
were highly preferred for colar, texture and flavar. In Njoro, there were significan

( 1
{ 15}


mailto:rutohenrik@yahoo.com
mailto:esi.jedi2012@gmail.com

differences(P<0.05 among the trained and untrained panelistaut overall in all products,
the 0%and 5% formulationsscoredhighest across all test parameteigalue addition and
commercial utilization of any food product greatly increases its demahid.study shas the
great potential of valueadded pumpkin flou, in enhancing and enrichirigxtural and sensory
qualitiesof different commerciafood productsin the Kenyarfood industry which should be
promotedfor 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 MY, Mutwiwa UN? , Kituu GM and Sila DRI

! Department of Agricultural Engineering, Egerton University, Kenya.

2 Department of Agricultural ahBiosystems Engineering, Jomo Kenyatta University ridubigre
and Technology, KenyR.O. Box 6200000200 Nairobi

3 Department of Food Science and Technology, Jomo Kenyatta University of Agriculture and
Technology, Kenya

* . umutwiwa@jkuat.ac.ke

Abstract

The nango (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 ingastig the influence of near
infrared reflection (NIR) and evaporative cooling (EC) on -fifieff 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 storg) @d evaluated on daily basis against the
fruits stored in an equivalent neNIR store (%R. Room conditions grwere used as control
experiment. The shelfves and quality attributes of the fruits which included physiological
weight, colour and firmneswere evaluated. Digital scale, Minolta colour difference meter
and penetrometer were used to measure the physiological weight, colour and firmness,
respectively.Results analysis showed significant differeife€0.05)in the sheltlives and
physiologicalveight losses for the fruits stored f&r Siwrand R. Except for the colour of

the flesh for Kent, theNsdid not have any significant effe@>0.05) on the colour of the peel

or flesh of the AppleTheSwrhad no significant effece0.05) on theifmness of the peel or
flesh for Apple except for Kenthis study showed that the combination of NIR and EC has a
potential of improving the shelife and quality of mango fruit. This technology can provide
an applicable solution to storage challengesitig 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, KKand Mbogo E
Meru University of Science and TechngipB. O. Box 97260200, Meru
* :kgachoka@must.ac.ke

Abstract

Bemisia tabaci (Gennadiusjs a pest of importance in diverse agricultural systems worldwide
owing to its vectorial capacity for viruses, intraspecific and {agsbciated variation.
Knowledge of the genetic variation withB tabaci populations is crucial for their efficient
managment. The objectives of this study were to screen for weed hostB. eéibaci in
farming systems, determing tabaci population trends on selected weed speciesitu and
characterize the genetic affiliation d. tabaci adults from selected weeds usifgAPD
markers. Fortyone (41) species of weeds belonging to 19 families and 37 genera were
screened to verify whitefly host sequences. Five of the&etaranthus retroflexus,
Chromolaena odorata, Desmodium tortuosum, Euphorbia heterophylla and Malvastrum
coromandelianum, were subsequently selected for monitoring Bf tabaci populations.
Counts of all pest stages on leaves were used as the population assessment parameter. A
sample of 70 adulB. tabaci from selected weeds, cassava and okra plants were irgatst

for genetic affiliation by RARBCR. Seventeen of the weeds screened were verified as
whitefly hosts. There was statistically significant<( 0.05) monthly variation iB. tabaci
population dynamics among the five hosts. The demarcatioB. atibaci from the seven
selected sampling hosts into cassava angejpotato-affiliated clusters was confirmed from
RAPEPCR data (UPGMA, NTHYS with 52% similarity between the two RAPD types. The
study demonstrated that the okra biotype predominates the s#édmreas 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 GN' , Kinyua MG, Muasya RM, Gichuki ST Wanjala BWand Kmani EN

! Karatina University, School of Agriculture and Biotechnology, P.O. Box1 0967, 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;902D0, 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 multipurposeadight 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 gengc diversity.The aim of this study was tssess the genetic diversity

of the Kenyandolichos beanusing simple sequence repeat (SSR) markers with a view to
designing a varietal improvement programnigen simple sequence repeat primers were
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assayed on niety six(96) dolichos bearmyenotypes collected from various parts of Kenyae
genotypes were grouped into 15 populations: Embu, Genebank Coast, Genebank Eastern,
Machakos, Ma k u e n MwingiNNairohi, Nakiviw Nyarn @enebank Rift Valley,
Thika andWestern based orplace of collection. DNA isolation was done using a modification
of the cetyltrimethylammonium bromide (CTAB) methadd subjected to polymerase chain
reaction (PCR) and agarose gel electrophoresis to establish the diversityiabfodobean
germplasm grown in KenyBxpected heterozygosity ranged from 0.23 to Gafié on average

was 0.38The average polymorphic information content (PIC) was @&G8lysis of molecular
variance (AMOVA) showed tha%% genetic variation waamong populations and 85% was
within populations. HighestVei’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 ta@mmroups indicating a narrow
genetic diversity. This study indicates tliae Kenyan dolichos bean has a narrow genetic
base. Terefore, there isneed to desig breeding programs with the objectivé broadening

the genetic basef 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 DM , Wanyika HR, Kihurani AW and Ateka EM

! Karatina UniversityP.O. Box 19570101, Karatina, Kenya

2 Jomo Kenyatta University of Agulture and Technology, Kenya, P.O. Box 62000200 Nairobi
* denmagkenya@gmail.com

Abstract

Expression of resistance genes in plants sggiiie degree of resistance. Some biotic and
abiotic agents either enhance expression of thgeaesor mask them. The former results in
plants with high resistance while the lattexsult insusceptilke plants The object of this study
was development of a pre-infection package of bimanocompositesfor the control of
bacterial wilt in tomato.The studyentailed adsorption ofbiocontrol agents on chitosan
immobilised silica nanocompositdenown as the bienanocomposite forelicitation of
chitinase and glucars& biochemicals in plantdHybrid tomato seeds (Anna and Choraoy

the planting media (cocopeatjere treated with bienanocomposites before the seeds were
sown. Data on germination rate and resistance to bacterial wilt were takem©ncentration

of chitinase and glucanase in the plants using nanodrop spectrophotonaetsrdetermined.
Physical observationof wilting and xylem browning due to the pathogen were done. Data
collectedwere subjected to ANOVA arsignificantmeans separated using protectédDat

5 % significant levelBiocnanocomposites treated tomato seedlings had the highest
germination rate (90 %)in addition, the plants had the highesiduced resistance (70 %)
which was also corroborated by high concentrations of chitinases (2.6 ndhplacanases
(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 prmmplanting imbue the
seedlings with adequate resistance to wilting.The study recommends utilization of the
bionanocomposites in enhancing resistance to bacterial wilt diseasesceptible 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 MM'? | Riewe B, Schnable Pand Altmann F
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Abstract

The major limitation in hybrid breedinis 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 genetienarkers (SNPs, copy number variation/presence absence of var@ahuiPAV)

and biomarkers (Metabolite profileBIP 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 4morasive
phenotyping) in replicated trials for at least two growing seasons. A sequence céyasee
sequencing was used to obtain genonvale CNV/PAV data from 206 inbred lines. All @abr

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
GCMS based technologies. The obtained phenotypic data was linked through advanced
multivariate statistical analysis with 50K Sb#&ed genotype information and with CNV/PAV
information. Preliminary results show small but encouraging correlations between predicted
and observed trait valued-eature heterosis displayed large degree of ariance which
resulted in prediction performance that was less robust than modelsitbier parental or
hybrid predictorsHowever, the results of this study are expected to come up with predictive
models that can identify optimal set of predictors frometbiomarkers 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
KALR& ea Research Institute, P.O Box 820, Kericho
* tmaritim@gmail.com

Abstract

Tea is a perennial tree crop grown for prodoat of one of the most widely consumed non

al cohol i c DbreeKenyam geaindustrytseley relies on the export of black CTC tea,
which is currently experiencing ovproduction that is outstripping demand. To counter the
declining tea revenue Iz, 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 achievd 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 -carspatibility 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 divedditiea germplasm
grown in Kenya and across Africa has been determine using biotechnological tools.
Considerable success has also been achieved in the areavdfoirmicropropagation.
Furthermore, transcriptome analysis using next generation sequen&olnblogies 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 advancesd@velqing 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 VAP and Akwee EP

!School of Science. Technologyldngineering, Rongo University College, Rongo, Kenya.

2Masinde Muliro University of SciencedcaTechnology, Kakamega, Kenya

* valeriepalapala@ymail.com

Abstract

Seven SSR primer pairs warsedto describe 25 taro genotypes of Kenya. A total of 28
polymormhic 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 ih&lbci 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 dissimilaritgflioient desgnated that the highest
genetic distance was obtained between the Rift Valley and Nyanagtguulations (0.794).

The closest allele similarity was between Western and Nyanza (83.1%) taro populations while
the widest dissimilarity was between Rift Vallagd Nyanza populations (45.2%). Being
grouped into a distant clustegenotypeKK12 could be exploited as probable parental for the
development of variant taro varieties. The SSR markses in this studgreacomprehensive
source for the identificatiorof genetically distant taro accessions as well as in the replica
sorting of the phenotypically close germplasm.

Keywords: Cocoyam, genetic diversity, alleles, molecular variation, Colocasiaesculenta
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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 T%2* | Torto B, Murungi LK, Irungu J, Mwenda O and Babin R3

LInternational Centre of Insect Physiology amdlggy (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
“pot at o t aPsevieus dudidsehave teported that immature coffee berries are
strongly preferred by the pest unlike other coffee parts in the figlltest whether olfactory
cuesmediate thecoffee bug bost selectionprocess behavioral and electrophysiological
assgyswere conductedusingheadspace volatileBom coffee berriesat two different stages

of maturity. Additionally, coupledagchromatographymass spectrometry (GIS) was used

to analysethe chemical composition of the volatiles emitted by the two coffesry stages

In behavioural assays, whereas volatiles of immature berries attracted the coffee bug,
volatiles ofmature berriesrepelled it Various chemical groups including; aldehydes, esters,
hydrocarbons and terpenes which contribute to the divergéehavior of A. thunbergii
towards coffee berries of different maturity stages and their possible use impa&sagement

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 HR'*2* | Murungi LK and Baldwyn T

International Centre of Insect Physiology and Ecology, P.O Box-8071@2 NairobKenya

2Jomo Kenyatta Univsity of Agriculture and Technology, P.O Box 62@I®00 Nairobi, Kenya
**  hkirwa@icipe.org

Abstract

Chemicals imoot exudatesfrom different plants have been shown tave varied effects on
root knot nematodes (R¥S) includingegg hatching stimulatioror inhibition, attraction,
repellence, motility inhibition or even death. the presentstudy, we hypothesized thahe
second stage juveniles (J2d8)the RKNVeloidogyne incognita usetomato root exudateso
determine the suitabilityof the rootsfor infection. We tested this hypothesissing root
exudates extracted from five tomatoultivarswith varying levels of susceptibility to RKNs
Behavioralassays showed that water soluble components obtained fromrtiogé exudates
of the different tomato cultivars induced more stylet thrust activity and differential
attractions of J2s than the contraChemical analysising Liquid chromatograpHQuadruple
time of flight mass spectrometry (kQtof-MS)gave possiblédentity of alkaloids, flavanoids
and other unidentifiedclasses of highly polar compousndOur findings provide new insights
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for improving RKNs management options based on natuoaityrring behavior modifying
compounds.

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

Fundi B*** , Murungi LK, Wekesa ¥and Baldwyn ¥

! Department of Horticulture, Jomo Kenyatta University of Agriculture and Techn®aQyBox
62000 00200 NairoHfenya

2DudutechlPM SolutionsKingfisher Farm Naivasha.O. Box 19270117 Naivash&enya

3 Behavioral and Chemical Ecology Department, International Centre of Insect Physiology and
Ecology. P.O Box 62000 00200 Nattdnya

* : davisireri431@gmail.com

Abstract

Tomato §olanum 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 vegetaiiés
grown in both open field andireenfouses. Bacterial wilt (BW) caused by the-boiine
bacteriumRalstonia solanacearum is a serious disease in the world, causing severe losses in
many agricultural mops and a major threat in tomato productiol.he study aims to
under st and t Hedgefattitudmand wacticds (KARY 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 byedrain
enumerators using local language and English but responses captured in Ebafigstvill be
entered into Microsoft Excel 2007, cleaned to detect any missing or invalid variable and then
imported toIBM SPSS statistics softwd analysis. Results Wile presented in descriptive
form using meas, frequencies and proportionk.is envisaged that findings from this study
will provide vital information on the important farmer practices influencing the populations
of bacterial wi l tomatofpoduaiani ng ‘ greenhouse’

Keywords: Bacterial wilt, smallholder farmers, tomato

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

Kihika R'%3" | Murungi LRZ b 3 Q I, Aaksahali Aand Baldwyn T
1 Behavioural and Chemical Ecolddyit, International Centre of Insect Physiology and Ecology, P.O.
Box 3077200100 Nairobi, Kenya

2 Department of Horticulture, Jomo Kenyatta University of Agriculture and Technology, P.O Box
62,000 00200 NairobkKenya

3 Chemistry Department, Kenyatta Uaigity P.O. Box 438480100 Nairobi, Kenya
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Abstract

Rootknot nematodes (RKNSsVeloidogyne spp.), are economically important sedentary

endoparasitic plant nematodes that parasitize a wide raofyjeconomically 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 encoudtsred

to RKNsHost finding is an intrate 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 RKNis thiosf
behavior. It washypothesized that volatiles produced by the roots of pepper influence the
host-seeking behavior of RKNDual choice olfactometer assays were used to determine
behavioral responses of the J2s. @asomatographymass spectroscopy (&@S) wa used

to identify the root volatiles modulating interaction between the solanaceous plamtsicum

annum and infective second stage juveniles (J2s) of the RAdidogyne incognita.
Behavioral assays revealed preference of J2s to root volatiles of fRKdsusceptible
cultivars over controls but avoidance to volatiles of one Rédistant cultivar Chemical
analysis identified six shared components in the root volatiles, of which five were identified
a s -pirene, limonene, nethoxy3-(1-methylpropyl}pyrazine, methyl salicylate and
tridecane, and thymol as a component specific to the Rédistant cultivarin behavioral
assays, J2s preferred (90%) thedsnponent synthetic blend formulated from the shared
components, but avoided (783%) thymol alone,rehymol combined with the natural plant

root volatiles. Theseesults provide new insights into the hostplaRKN interaction, revealing

that composition of root volatile chemical signals determine J2 host choices. These findings
provide information thatplant 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 NA'" , Wesonga JM and Abukutsanyango MO

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

* . noella.ekhuya@gmail.com

Abstract

Nightshade folanum specie$ 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.survey was undertaken in Siaya, Kakametaga/, Kisumu,
Busia and Kisiiotinties in KenydetweenJune2014 and June 2015. A total of &rmers
producingnightshade seeds were purposiyeselected fothe interview and seedccessions
collected from farmers, traders and agrovets. Thirty five seed accessions were collected. The
35 accessions alongside 5 advanced lines from World Vegetable oentsba 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 techniquesewnajorly traditional. Seventy

one percent (71%) of the farmers processed and saved their own seed, 66% used
fermentation method for seed extraction, 86% preferred sirred seed and all farmers
stored their seeds in their houses up to 24 months. Seraa focal 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% ansignificantly lower mean
germination percentagelhe 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 percentagermination 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 see@wailable 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 JB'.* | IsutsaDK-?and Nyende AB
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Abstract

This study was undertaken as a preliminary step in determining genetic diversity of
naturalized pumpkins in Kenyt.entailed allelic patterns, frequencybreeding coefficient,
molecular variance, clusternd inter-population genetic analysest utilized 96 pumpkin
accessions and five fluorescent SSR markers in capillary electrophoresis. Data were captured
using ABI 3730 software, and analyzed using GeneMappérl software. Measures of
genetic variabilitywere determined using GenAlEx 6.5, genetic diversity within and among
accessions using Power Marker V 3.25 aathdontained in the electrophenograms by
GeneMapper V 4.%0oftware XLstat 2014 was used for cluster and GenAlEx 6.5 software for
principal cordinates analyse®NA quantity ranged from 62.7 to 2992 nggud 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 mark®iith size ranging from 181 to 326 bp. A tot&P&4 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.eClaistl principal
coordinate analysis revealed distinct accession groups independent of their geographic origin.
AMOVA indicated that genetic differentiation was significaPt(0(02). Total molecular
diversity of 3% was attributed to regional difference8p % accession differences within
regions, while 88% to differences within accessions. ®fF0.026 indicated very little
genetic differentiation due to continuous selection of pumpkin seeds by farmers. The present
study proved that fluorescent SSR ikens and capillary electrophoresis are effective in
estimating genetic diversity and detecting polymorphisms present in pumpkin accessions in
Kenya. The genetic diversighould berelated with desirable quantitative and qualitative
traits and used in im@ving pumpkin into commercial cultivars. T3 and KKo56
accessions with unique, private and locally common alleles should be prioritised during
conservation efforts.

Keywords: Agrobiodiversity, Alleles, Cucurbita moschata, Molecular characterization, Vegetables
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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 R'* , Korir NK and Gwey®nyango JP

Department ofAgricultural science and Technology, Kenyatta UnivelBit9 Box 438480100
Nairobi

* . rozymunene@gmail.com

Abstract

Higher plants accumulate large number of polyphenpfizducts believed to act as defense
compounds againstlifferent environmental consaints. 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 {Nldr anionic (N®) form which
affects plant growth, thus secondampetabolites accumulationField 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 ammoniuf (NH
stabilized with Piaditias nitrification inhilitor, sole nitrate (N@), ammonium nitrate
(NHNGs) and control (no N form) while three amaranth varieties were AB5, AB6 and AB7.
Low rhizosphere pH was observed under sole ammonirgatment, while sole nitrate
treatment led to rhizosphere alkalinizatioRhytochemical accumulation (total flavanoid and
phenolic) were significantly @PmOumansihpoNaf f ect
form resulted to enhanced accumulation of both total flavanoid and phenolic but reverse was
observed with the solenitrate and ammonium/nitrate mixture in greenhouse and field
experiment. Compared to ammonium, nitrate reducéatal flavanoid concentration by
(13.8% in AB5,17.4% in AB6 andi4.7% in AB7) in greenhouse and (16.6% in AB5, 19.6% in
AB6 and 17.9% in ABN)field experiment. Total phenoleccumulation declined by §.5%

in AB523% in AB6 an®0% in AB7) in greenhouse angi4(1% in AB5,16% in AB6 and3.7%

in AB7) under nitrate treatment in the field experiment compared to the ammonium
treatment. Correspodingly ammonium N form resulted to superior antioxidant DPPH
scavenging activity indicated by lowegd€alue ¢€oncentration which scavenged 50% of the
DPPH radicalsAB7 Q.06mg/g), AB6 @.3mg/g) and AB5 (@ .7mg/g) compared to nitrate
treatment AB7 @.7mg/g) AB6 {.8mg/g) and AB51.5mg/g) in the greenhouse experiment.
Similar trend was observed in the field experiment where sole nitrate inhibited total flavonoid
and phenolicaccumulation.The results therefore indicated that ammonium induced stress
asso@ted enhanced total flavonoids, phendlicand natural antioxidants with potent
antioxidative activities as gphytochemical plasticity observed during plant growth and
survival tradeoff 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
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Abstract

Root knot nematodesWeloidogyne spp.)are among the plant pathogens that can be affected

by plant nutrition, applicatin 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 (5000 and 200 ppmN) applied on sweet
pepper cv. Galifornia wondergrown in Meloidogyne spp. infested soil to determine their
effects on nematode survival and severity and the overall growth of sweet pepperff€btse
were analyzed until the experiment was terminated 60 days fiooculation 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. s-NHhutition was

more effective than N&N nutrition with or without nitrification inhibitor in causing mortality

of secondstage juveniles and reducing nematode reproduction rate (eggs/g fresh root) and
root galling. NN nutrition in combination with NI was one effective compared to N&N
nutrition alone. The findings established thatll the treatments at100 ppmN and
200ppmNeoncentrations of the N forms significantly reduced population, egg mass, and root
galling of sweet pepper plants compared with tha&neated control.Impaired infectivity and
development resulted in population reduction B#4.39%, 75.58% and 33.1% for 100ppmN
NH-N with NI, NH-N and NGs-N nutrition respectively At 50ppmN there was nsignificant
(p=s0.05) r educt iroah thei nitroggnasburcesnamong otheéreparamieters
observed. Significant galling index values assessddHpN with NI, NHi-N and NOG:-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 NN nutrition. Sweet pepper in control treatment was heavily galled
due to increased/eloidogyne spp. infection resulting in poor growth. The use ofsNNHwith

Nlat 100ppmN resulted ta/eloidogyne 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. NHN with NI nutrition is necessary in the managemeottroot knot
nematode aloneor 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 pepperdapsicum 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, imate 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 praguctivi
of horticultural crops and therefore this study was conducted in Alupe, B{siga, 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¥wld 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 wagexted 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 tdaves 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 3.71Tdra.

black polythene mulch g& significantly d4<0.05) heavier fruits of 924.5 g/plant during the

long rairy and 681.1 g/plant in the short rarseasonUnmulched plots of either variety had

the lowest mass recorded for fruiith 584.4 g/plant and 446.8 g/plant during the long and
short rainy seasons respectively. The transparent mulch showed signifi¢gagfly5) 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 fength (6.18 cm) and
lowest fruit diameter (7.42 cm). The usé plastic mulch isherefore an idealtechnological
practice that can maximize gregrepper productivityin Kenya and also extend harvesting
period perseasordue to increased soil moistaretention

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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Abstract
Finger millet production in Eastern Africa remains low due to a variety of factors including soll
nutrient depletion. As intensive roxwrop 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 tlagainst a potential of 5.0 t Hawhich are
typical of low input systems which could be attributed to low Phe objective of the
experiment was to evaluate the differential levels of P on finger millet uptake of nitrogen,
phosphorus and their partitioning. Aon-station experiment was conducted at the KALRO
Alupein BusiaCounty during the short rains @015. There were four levelsf P (0, 12.5, 25
and 37.5 kg/ha #x) and threevarieties (U15, R224 andikhulule). Varigy Ikhulule was the
checkwhile 0 kg/ha BEOswas the control. The trial was laid out in a randomized complete
block deggn in factorial arrangement and replicatéatice. Analysis of variance was done on
data and regressioanalysis was carried out to estimate thedationship between P rates and
nutrient partitioningand uptakeTu k ey’ s Least Signi ficant Diff
significance was used separate treatment meand\ and P contents were analyzed in the
plant parts to determine their uptake and partitionin§oil sampling at a depth of3D cm

was done on all the plots with analygilcresults showing an averageliof 5.5, 8ppmP (which
waslow) and available Mf 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 Rg)s hal rate on variey R224 the greatest
uptake of phosphorus was observed in the grains, leaves and sfE@mesimproved varieties
U-15 and P224 showed the highest partitioning of nitrogen to the grains compared to the
local variety with over 40%.imited use of P fertilizewestricts the uptake of phosphorus and
nitrogen aswell as the balance in partitioning aniherefore the studyrecommends
application of 25 kg h&P-Os with improvedvarieties This provides an opportunity to ftrer
improve P fertilizatioras farmers Wi 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 beanRhaseolus vulgaris L.) is amongmportant 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. Nettm 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 trialsvere 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 tredments 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 anceipixge of
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marketable yields compared to those grown in the open fi@dowing the crop under the
different coloured agronet covers substantially improyeench beamumber of podsand
marketable yields by betweeh9.95— 63.86% andi2.0— 103.3%respectvely. 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 cov@rewing French bean under net
covers hastened the rate of pod maturation mese under the ligt-coloured coloumets.
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 H& " , Opiyo AM and Said
Egerton University, Department of Crops, Horticulture and &3 Box 5320115 Egeon, Kenya
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Abstract

African indigenous leafy vegetables (AILVS) coutei significanly to improved nutrition,
food securityand income. Howevethe potential to meet the growing demard for AILVstill
remainlimited. This study aimed at contributing to improved productiorAdEVs by providing

a suitable protected cultivation technology that enhances growth and yield cfetloeops
The experiment was a 2x5 factorial laid on a R@BM three replicationsFactors under
study were vegetable typesNightshade andgpiderplant) anchet coves (white, grey, blue,
yellow net and open fielll Spiderplant seeds were direct seeded and latenribd to a
spacing of 30cm by 30cmfrican nightshde seeds were started in the nursery and later
transplanted five weeks after sowingrom the 7" weeks after plantingand at two weeks
interval, plant heightprimary branches, stomatal conductance, chlorophyll and leaf fresh
yield were detemined. Use bblue net yielded tallesplants 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 branchingh\sican nightshadeand
spiderplantrespectivey while blue net exhibited the least foboth vegetables. Days to first
and 50% flowering was delayedder blue net by 13 days and 6 days compared to control in
spiderplant and African nightshade respectivefgllow and white netmproved stomatal
condudance for African nightshade and spiderplant respectweRegarding chlorophyll
content, yellow and bluenet had the highest concentratioof chlorophyll a and b foboth
vegetables. Total fresh leaf yieldas improved by yellow net yielding 15829.07 lay/ind
9805.3 kg/ha compared to blue net that yielded 12487.67 kg/ha and 6760.26 kg/A&ican
nightshade and spiderplant respectivelhis studyresents 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 fordrticulture

42.Do’s and don’ts in laboratory work

Knoche M

Moritz Knoche, Institute for Horticultural Production Systems, Leibnieddsity Hannover,
Hannover, Germany

* moritz.knoche@obst.udhannover.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 esuient

processing of samples in the laboratory. Following up on the presentation and discussion of
field work during | ast year’s HAK conference
to laboratory procedures commonly used the processing of sasnplee objective of thialk

is togive a brief overview on typical procedures often employed in horticultural research in

the laboratory. | focus on basic procedures because classical horticultural research relies to a
large extent on the sound use of the or similar methods.

43.Collective marketing arrangements of fresh African Indigenous
Vegetables

PopulousM, Zikos D ancCrewett W
Division of Resource Economics, Faculty of Life Sciences, AlDaatktThaer Institute of

Agricultural and Horticulturabcience, Humboldtniversitéat zu Berlin, Unter den Linden 610099
Berlin

* wibke_crewett@web.de

Abstract

The presentation reports on aspects of a holistic multiple case study in thefiiem area of
Nairobi by Marie Populous. The presentation focusegollective marketing of fresh African
Indigenous Vegetables (AlVs) by srsallle 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 Economiceliny and considers collective marketing as a market integration
strategy. It studies how thattributes of the marketing transactions impact producer groups’
organizationThere are two key findings: 1. There is no full transfer of property rights between
farmers and the supermarket on AlVs. 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 orvarable
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 cdste.perishability of AlVs
and t he |l ack of mar ket al-sepeniati viesy "crmaclk
disadvantage of the farmers.
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44.1s market access a bane or boon to success of horticulture in Central
and Eastern Kenya?
Mwangi M

Department ofAgricultural Science and Technology, Kenyatta University. P.O Box@X®Bad,
Nairobi.

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

Abstract

Horticulture is the main contributor to food security, employment and the legdinbsector

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 asdailMombasa 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 productionhase crops has increased steadily over the past

t wo decades, partly driven by a “push” fror
researchers and partly driven by the *“pull?”
profitability, evidence showthat 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 conendi ng with “over capacity”, with pro
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, preseatathreat to

growth and sustainability of the horticulture sector in central and eastern Kenya. This paper
explores the productiommarket dynamics for fruits and the possible strategies to strengthen

the value chains. Opportunities in diversification, uealaddition, 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 (KAk&@dara, P.O. Box 221000,
Thika

* : Jesca.mbaka@kalro.qigmbaka@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 tdood 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 withthe 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 producseute

food and income. Previous work by KALRO found that tomato farmers apply a range of
pesticides 1214 times per growing season. This poses concern regarding the improper use of
pesticides and their negative effect on humans and environment. More oweased
pesticide use has led to reduced efficacy as resistance has developed in many pest
populations such as white flies and the recently reporteth absoluta. Factors contributing

to misuse of pesticides include: illiteracy levels, limited skilpfst 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 qualitgvb been undertaken in the past.
Through the Country’s Pest Control Product:
biocontrol agents have been registered for use on various crop pests in the Country. However,
adoption of the same by especially the snedhle 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 autegrocal

dealer has no restrictio Due to the limited number of extension staff, growers rely on
advice from agrechemical 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
abnor malatt yc hesmi‘cwahl must | use to save my cr
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 T3¢ | Kinyuru J and Murungi LK

Jomo Kenyatta University of Agriculture and Technology, P.O Box 62000 00200 - Kexirydoi
* . imanialubi@yahoo.com

Abstract

Tomato, §olanum 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 FFand Anna Ftomato varieties for household consumption and income generation
seems pomising 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 eéoendly methods of management. Biofumigation
using asteraceous plants that possesses insecticidal activities, repellence to pests, anti
feedancy, toxicity to nematodes, antifungal and antibacterial properties agpathogens

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 amitipn 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 tonaace 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 CA!123 | Maniania NR, Losengél®, Wekesa VWand Ghimire S

! Department ofHorticulture, Jomo Kenyatta University of Agriculture Jiethnology, Nairobi,
Kenya

2 International Centre of Insect Physiology and Ecology (icipe), Nairobi, Kenya

8 Chuka University, Chuka, Kenya

5 Finlays Horticulture, Naivasha, Kenya

4 International L¥estock Research Institute (ILRI), Nairobi, Kenya

* canaye3@yahoo.com

Abstract

Tomato, Solanum lycopersicum, is among the most widely cultivated vegetalm®ps in
Kenya. Greenhouse and field production is greatly hampered by arthropod pests such as
tomato red spider mite Tetranychus evansi Baker & Pritchard. s an important exotic pest

in the production of tomatoes and other solanaceous plants in AfBeauveria bassiana has
gained considerable attention as a biological control agent for agriculpastis. However,
conventional delivery mechanism such as spraying for this fungubnhigesd its succestul
utilization. B. bassiana is hot commonlyreported as a natural endophyte bits use as an
endophyte in controlling insect pests and plant disedsas been documentedrlhis study
seeks to evaluate plant damage by Red spider miwsanychus evansi on endophytic
Beauveria bassiana ICIPE35 in Cal J, Kilele and Anna F1 tomato varieties in greenhouse
tomatoes in Kenya&Seeds were surface sterilizediwR% sodium hypochlorite,70% Ethanol,3
rinses of sterile distilled water and soaked for 2hour8dnuveria bassiana isolate|CIPE 35

at a concentrationof 1x 10 ,control seeds were soaked in sterile distilled wabsfore
planting in serile soil in tle screen houseRlant leaves were harvested after three weeks and
placedin 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 randonzeddesign and replicated two time#t the end of the feeding griod,

the leaves were removednd the percentagef plant damage wasisually estimatedbased

on Hussey and Scopes assessment of ptiarhage There was a significant difference
between theendophyticCal J, Kilele and Annatéinato varieties and respective control (P<
0.0001,F= 37.49,DF= 5).The results demonstrate the potential of endopgyR&E 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 ASt12*  Maniania NK, Ekesi & and Ulrichs €

! HumboldtUniversitat zu Berlin, Faculty of Life Sciences, Division Urban Plant Ecophysiology,
Lentzeallee 557, 14195 Berlin, Germany

2 International Centre of Insect Physiology and Ecology (ICIPE), ) P.O. BeR@IIT Rlairobi,
Kenya

* . amweke@icip.org

Abstract

CowpedVigna unguiculata (L.) Walps 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 aphioh(s 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 managementhe 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 t@. craccivora in Kenya is lacking. The objective of this study is to evaluate
host status of four cowpea varieties 20 craccivora. Four varieties (K80, M66, KVURKK1

and a land race Hwanda) were evaluated for host suitability to cowpea aphid undéuna

field infestations at the International Centre of Insect Physiology and EcMbgg field

station in Homabay County for two seasons. Varieties K80, M66, KX(lA2T land race Ex
luanda were highly susceptible to cowpea aphid while KK1 varietylegassusceptible.
Variety KK1 has a potential to tolerate high aphid infestations and produce good yields and
can be incorporated in integrated managementAfcraccivora 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 DE'*2* | Murungi LK, Mbaka JRand Haukeland $

! Department of Horticliure, Jomo Kenyatta University of Agriculture and Technology P.O Box
62000 00200 Nairokfenya
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P.O. Box 220 01000 Thikanya
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* . chepkoechngeno@gmail.com

Abstract

Tomato is one of the most important vegetables grown for income and consumption in Kenya.
Cultivationis mainly under open field conditions until recently where modified high tunnels
(commonly known as ‘greenhouses’ ) pavasitice I nt
nematodes(PPNshave been described as worldwide economic pestigh tunneltomato

produdion causing significant reduction in tomato yield with major species being
Meloidogyne spp. In Kenya, th&eloidogyne spp. problem is more damaging because the

country is located in the tropical region fauwny nematode reproduction and survival.

34

——
| —


mailto:chepkoechngeno@gmail.com

Althoudh chemical nematicides have been used in managing/téleidogyne spp. they cause
serious threat to the ecosystem and therefore have been banned. This study sougsess
infestationof PPNgn smallholder hightunnel tomato production in Kiambu Countitenya.
Field surveys were conducted in B@@h tunnelsin five subcountiesviz. Thika, Juja, Ruiru,
Kiamby Gatundu Northand Gatundusouth Composite soil and root samples were collected
for nematode extraction, quantification and identification. Nema&o population was
estimated using modified bearmann funnel technique. Higbportion of high tunnel$73%)

in Kiambu sufzounty had PPNdgollowed by those located in Gatundu North Sedunty.

Most soils in thehigh tunnels(65%) were mainly infected by ab knot nematodes the
Meloidogyne spp.Two high tunnelsin Gatundu North and Kiambu swounties faced total
crop failure due to rocknot nematode infection. ThreMeloidgyne spp. were found in the
infected roots namelyM. javanica, M. hapla and M.incognita. Among the thre&eloidogyne
spp.,M. Javanica was the most abundan6g%) followed byW. incognita (23%).High tunnel
production creates an ideal environment for tomato growth and development that includes
relative humidity, temperature and light. Mever, 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 Kenyda herefore there is increasing need for sustainable root knot
nematodes management techniques that is environmentally friendly and can be utilized to
control these majoMeloidogyne spp.

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

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

Patrick 3'** , Losenge T Murungi LK and Meyhdfer R

1 Jomo Kenyatta University of Agriculture and Technology P.O. Box-622@D, Nairobi, Kenya

2 Institute of Horticultural Production Systems, Leibniz Universitat Hannover Herrenhauser Stralze 2
30419 Hannover.

* . losenge@agr.jkuat.ac.ke

Abstract

Isolates ofTrichoderma species havéeen usedas biological control agents for a wide range
of fungal diseases$dowever, the utilization of biological control agents is limited by the time
span the inoculum remain viable in storage. The shifof T. asperellum coated on the
African Nightshade seeds was evaluated aveaklybasis for 16 weeks in storage undewat
moisture conditions, varied temperature lewgt. 5, 10, 15, 20 and 25 and exposure to 2
wavelength of ultraviolet (UV) radiations U¥ and UWB. At 253 the amount of viable

propagules on the dry coated seeds was two folds higher than in the wet coated seeds.

Storageof dry or wet coated seedat 53 did not result to anysignificant reduction of the
CFU Furthermore, exposure of the dry or wet coated seeds teAJMadiation at 365 nm
wavelength for20, 40, 60, 80 and 100 minute&d not cause a significant reduction of the
colony forming units @FU) of the biological ctmol agent (p<0.103).However, exposing
coated seeds to LAB(302 nmyadiation for the sam@eriod (20, 40, 60, 80 and 100 minutes)
significantly reduced. asperellum CFU(p<0.001). The radiation with UB' for 100 minutes
resultedin areductionof CFUby twice as much as UXN. Storage of. asperellum coated
seeds at low temperature and low moisture condition can result to low physiological activity
resulting to high survival. Similarly tAAvavelengths 320400 nm) represent 95% of the
totalUVradiabn r ecei ved on the earth’s surface.
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T. asperellum survival for a longer period irradiationCherefore storing'. asperellum at low
temperature and minimal exposure to tB/enhances the survival &f 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 GR* , Mwafaida JM, Guyo PM anligathi R
Pwani University, . Box 1980108, Kilifi, Kenya
* :nyarieko@gmail.com

Abstract

Bacterialwilt (BW) is a destructivaomato diseasecaused byRalstonia solanacearum (RS).
Bioactive plytochemicas have beenexploredas additional biocontrol ébrts to RS This
research evaluatedcacia stuhlmannii root extracts for bioactivityagainstRS Hexane and
ethanolextracts,obtainedby maceration were screened for inhibition against RS using Muller
Hinton broth. Minimuminhibition concentrations (MIGyere noted at18.3 and 25.7 mgmil
w/v, for Hexane and Ethanol extraggspectively.Two experiments were desigd using
tomato var. Cal JTen tomatoseedlingsvere established for two weeks %00 ml black paper
pots containing heat sterilized soil. &apot was inoculated usints ml 10 colon forming
unit per milliliter of RSsuspensionPots weredrenched with 20 ml of ethanol or hexane
extractand replicated four timesDisease severity indices (DSI) wewaluatedafter every
three days until day 4 and compared for disease reduction (PR) using coritranother
experiment, 3 liters black paper potsvith a singletransplantwere drenched with40 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 argpeated in three blocks/here each

pot was inoculated witl30 mlof RSuspensionThe mtswere completdy randomizedCDR
Theroots of transplants wer@ricked twicewith sterile pinto enhance inoculationTheDSI
data was takerweeklyand PR valuesomputedusingthe control. Within 12 dayshexane
extractsscored PR between #83%while ethanol extractsranged from 30 47%.The PR
values in the second experiment werengpared betweenweek 2 andl0. Means with (P<
0.05) were considered significantly differefiteatmentefficacywasassesseds tomato yield
where 56%55.9%and 53.7%of fruits were protected in treatments wherdrenching with
extracts was donéwo days before inoculation, simultaneous with inoculatemd two days
after inoculation, respectivelythis study recommends that hexane extracts fr@wucia
stuhlmannii roots is a bettercontrol of BW inpotted tomato when appliediwo daysbefore

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 W-* , Onyango Gweyi JPThuita M and Masso €
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Abstract

Nitrogen deficiency is a major factor limiting crop production in most African digniausoils.

As legume, cowpeaanobtain a significant awunt of its N requirement through symbiotic

N: fixation when inoculated with effective ancbmpatibleBradyrhizobium strains. Another
deficiency in cowpea production is phosphorudghosphorus is important for cowpea
production in many tropical African seivith 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 th&reenhouse in ICIPE, Duduville Campus, Nairsioig soil from
Mbeereto determine the effect of different phosphorus levels on grovethd yield otowpea

(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 consistefive phosphorus levels
(Okghal, 1%ghat, kgha!, 4%kgha' and ®kgha') each of which contained foueplicates.

Soils sampled from the farmevealed agenerally neutralpH (pH raging from 6.66.9).
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 pphosphorus fertilizer and inoculation
significantly enhancedghoot biomass, root biomass anddule weightof the cowpea in both
greenhouse and field experimentagronomically, application of 60kg/ha was significant
(P<0.05) with enhanced shoot weightumber of nodules, NP and Kuptakeand grain yield

of cowpea genotype investigated and ietefore recommended.

Keywords: Phosphorus, Fertilizer, Cowpea, Growth, Yield

53.Drought responses of three Prunus spinosa L. ecotypes

Wanjiku JG and Bohne H

Leibniz Universitat Hannover, Institute of Horticultural Production Systems, Section of Woody Plant
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Abstract

Sloe Prunus spinosa L) is an important landscaping plant and a dwarfing rootstock &s it i
drought tolerant. Howeverhigh altitude— high rainfallecotypes may be prone to drought
than low altitude— low precipitation ecotypes due to local adaptatidrheaim of this study
was to evaluate physiological and biochemical responses to droughte# ecotypes: two
(BB and RPRpmM Germanyand onefrom Italy,originating fromenvironment withdifferent
altitudes and amount of precipitation. Plants were cultivated {litre pots for1.5years and
later transferred to a greenhouse fardrought exeriment. Plants wereandonly assigned

to three treatments. These werento levelsof stress(irrigated at 25% (fast stress) and 50%
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(slow stress) of water loss, done every other dagyl a well-watered control.During the
experiments, predawn water potetial (WP), relative water contenfRWC)and stomatal
conductance (SC) were measured. Each experiment was terminated when 50% of the plants
had severe wilting-3&6NMPalledermwapecetypes BB tarel iRPH), a | <
although originating from areas of different precipitation, did not differ in ahgracterised
aspect.This was attributed to overall small range in climatic cond#i The Ital ecotype
originating from higher precipitation area s
after drought initiation. However, this was superseded by phenology (fruit) as drought
progressed. Fruits are reported to lose water unagotibly due to noAunctional stomata.

Most biomarkers increasedndependent of drought stress development. The yitahd

Germaly ecotypes differed in sucrose concentration in both drought stress treatments and

in proline only in fast stresgseatment. These differences were attributed to the roles these

two biomarkers (sucrose and proline) play in protecting embryos (in sekdsdnclwsion,

local adaptation was evident at early stages but phenology (fruiting) proved to have an
overridingeffect on drought responses.

Keywords: Biomarkers, drought stress, local adaptation, phenology

54.Management strategies of onion thrips and Iris Yellow Spot Virus by
use of intercropping, insecticide and entomopathogenic fungus
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Abstract

Management of onion thrips is commonly by use of insecticide sprays, while fungicides are
inappropriately used to manageis yellow spot virus (IYSY due to wrong association of
symptoms to downy mildew. Although ing&ides 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 fungusiétarhizium 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 wastlaid

a Randomised Complete Blodesign with two onion varieties Red creol€SV Susceptible

and Bombay redlYSV tolerant variety. The experimental treatments were onion pure stand,
onion intercropped with spider plant onion, pure stand treated with anisopliae ICIPE 69

and onion pue stand treated with synthetic insecticide carbosulfan 250 EC as a positive
check. The following parameters were determined thrips infestation leVEBV incidence

and severity and bulb yiel&Entomopathogenic fungus significantly reduced both the adult
and larval populations dfhrips 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 thripsaltfh it was less effective
against the adult thrips. Entomopathogenic fungus had the highest reduction of 1YSV in
season one (44.4%) and two (59.3%) followed by insecticide Intercropping onion with the
spider plant reduced adult thrips density, IYSV incadebut had no effect on IYSV severity
and bulb yield. There was significant yield increase in entomopathogenic fungus treated plots
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that were on par to insecticide treated plot. Henaé, anisopliae ICIPE 69 could be adopted
in the integrated thrips andly SV 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

Kimaru A , Mwafaida JM and Mwakumanya M
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* rawknyer@yahoo.com

Abstract

Beachcast seagrass litter deposits are common in many coastal aveah createsa sore
sight to beach revelers and limit recreatioaaéas. An alterniave use of this readily available
resource is therefore important. This study assessed dffeeacy of composted seagrass
fertilizer products using amarantifaranthus albus) vegetableas a test plant. Beach cast
sea grass was collected asamples of 50kg each of salinated and desalinated seagrass was
composted in separateonstructedchambers Completedecomposition was achieved 4-5
months for both salinateqFERISAL)aNd desalinatedFERIDESALProducts. The products
were comparedo farmyard mamre (FYM) and inorganic fertilizer (DAP/CANG. 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 anlysis ofvariance was used to compare the meanvafiousgrowth parameters

that were monitored for 1680 days. Rint height among the treatments recorded no
significant difference at (P<0.03Jalf rate FERTBAL recorded 24.91coompared to its full

rate at 23.45cm. FYM and control registered 23.86cm and 22.65cm, respectively. For leaf
length, FERIDESALecorded 23.86cmfor both half and full rate applicationddalf rate
application ofFERISAL wathe highestat 8.70cm compared to athe treatmentsexcept for
inorganic fertilizer. Howeverhere was no significant differen¢<0.05petweenFERISAL,
FERIDESABNd FYMreatments Leaf yield per plot fonalf rate FERISALperformed better
thanfull rate FER'BALat 1.13 T/ha an®.91T/ha respectivey compared to FYM @&.92T/ha,

half rate FERIDE®L at 0.90T/ha, and full rateERIDESLO0.85T/haontrol at 0.72T/ha with

no significantdifference (P<0.05) Commercial fertilizer recorded aignificant (2T/ha)
production Half rate applicatiorof FERTSA. performed better than full rateand all other
treatments except inorganic fertilizeThere was no significant difference in performance
between FYM and the sea grass products. FiERTand FERDESAL can therefore be applied

to supplement FYM. Based ¢imese findings, desalinating sea grass before composting may
not be necessary in the production of fertilizém application rate of 30g per hill of seagrass
products is recommended f@roduction ofleafy vegetables.

39

——
| —


mailto:awknyer@yahoo.com

56. Effects of varying fertilizer rates and season on the quality of non -
aerated green teas processed from seedling teas with reference to
polyphenol and individual catechin contents
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Abstract

Tea Camellia sinensis) product diversification is at the moment in its infancy stages in Kenya
because focus isn aemted black teaPricesof this productare constantly fluctuating hence

the needfor product diversification to makethe tea pricetable andtheindustry more
profitable. This research aimedat contributing to tea product diversification and value
additionin non-aerated green tea development. The wark nonaerated greeteafocused

on the evaluation of the physiechemical qualities othe processed teas with respect to
fertilizer rates and seasons. The physotemical assays included the use of UV
spectiophotometer for polyphenol assay, High performance liquid chromatography (HPLC)
for catechin and caffeine assay. Microsoft Exaet Statistical Aalysis Software (SAS)
packages were used for data analysis of ngatandard deviatin, Coefficient of variace

and Analysis of Variance (ANOVA). Results revealed that fertilizer application increased
polyphenols,catechinsand non catechin compounds includiggllic acid and caffeine upto
400kgN/ha/yrthus improving the biochemical components of green t€aecold and dry
seasons as well as the cold and wet seasons increased the polyphenol and catédhm

teas Research findings on neaerated green tea will guide producers and processorgen
guantities of fertilizers and timings of seasons to be usedHe productionof highquality
non-aerated green teas.

Keywords: Fertilizer rates, season, non-aerated green tea, polyphenols, quality

57.Effects of clones and micronutrients on nutritional status of soil in
old tea lands
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Abstract

Deficiency of micronutrients results in many anatomical, biochemical and physiological
changes irplants. This study aimed at determinitige effect of soil application and variation

of micronutrientson the nutritional status of clonal tea replanted in okhtlands. Tea yields
peak in 2130 years after which yields decline. In Kenya an averag#3@ars, declining
productivity and moribuncy has been reported in many of these fields mainly due to
prolonged period of monoculture under tea, physicoemicaland biological properties of
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soil deteriorate considerably death andebility of bushes are caused by: diseases, pests,
faulty agronomic practices, soil physical condition and fertility deterioration due to
inadequate fertilization, soils becoming acidieedo fertilization with nitrogenous fertilizers,
erosion, poor drainage compaction among othetsich leads to uprooting of old tea bushes
Recently deficienes of micronutrients in some tea sections\ebeen reported which was
corrected by foliar apptation. Though the deficiergs 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 corret¢he deficiency would regue soil application. &l
samples were collectedn an existing experiment andnalysed for micronutrients to
determine the concentration using Inductively Coupled Plasmadtom (ICPERaa analysis

was done using MSTATC softwdesults showtanges in the levels of oronutrientsvaried

with eight microntrient combinations subjected tdifferent clones. Clone 12/28 significantly
(P<0.05) wvaried with t hferentclorfeehave vdriad mlelisesto n di c &
absorb nutrients. Clone 303/577 gave s@gnificantly higher uptake of B in the order
TRFK303/577 25/10 >12/28 >31/8. Clone 12/28 recorded a higher uptak N with mean
levels of 3.08 whilelone31/8 had significartly higher uptakes of Fe and Zn

Keywords: Camellia sinensis, clones, micronutrients, soil application

Parallel-3C SociecEconomic and Environmental Issues

58.Review on opportunities and challenges for urban vegetable
production

Gathungu G
Department ofPlant SciengeChuka University, P. O. Box 2080400, Chuka, Kenya
* : gkgathungu@yahoo.com

Abstract

Globally, more people are livinigday in urban as opposed to rural areas. In Kenya, the
population living in urban areas has increased from 7% in 18&®5#4% in 2016 leading to
increase in food demand making urban and peban farming systems a common
phenomena. About 800 million people are actively engaged in urban agriculture worldwide
focusing on easily perishable vegetables with short shelfddaltry, 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 inysben areas. Most
urban farming sites are on lands belongioggovernmental 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 therefte 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. ldwever, 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 sldaration 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 otherfaitegrs

can pay a fee to use the land. However, urban agriculture may lead to negative externalities,
including; the potential i mpact of polluted
consumer s’ heal t h, i ncr e a sagod of umosouaton bregding ar i a
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 gles. In conclusion, urban vegetable
farmers cultivate yearound, 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 substéally to the perishable food requirements of wb areas

through urban farming.

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

59.Effect of integrating chickpea and organic amendments on yield and
quality attributes of tomato and maize in Central Kenya

NdukhuOH
Department of Plant Scienc€huka University, P. O. Box 3080400, Chuka, Kenya
* hndukhu@gmail.com

Abstract

A study was carried oub 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 (PRThe study was conducted estation at Kabete Campus field station,
University of Nairobi, Kenydhe 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 attribiteseased in the ifferent
treatments in the following order control < MRP < FYM in the three cropping sysienmss

the four growing seasong omato in season four in rotations with chickpea had; FYM: 3.65%
N, 597 ppm P, 3.95 Mg #éuit yield and 1.554 t thbiomassfirm and >170g and 6cm. MRP:
3.09% N, 634 ppm P, 2.907 Mg*haeld and 1.093 t hdbiomass, firm and >100g and 3cm.
Control: 2.47% N, 533 ppm P, 2.149 Md frait yield and 0.757 t i, flaccid and <100g and
3cm. Monocrop gave; control: 2.17% N, 4§ P, 2.138 Mg héfruit yield and 0.697 t &
biomass. FYM: 3.03% N, 587 ppm P, 3.59 Mgfiué yield and 1.523 t hdbiomass. MRP:
2.56% N, 553 ppm P, 2.951 Mg'hadeld and 1.046 t hhAbiomass.Thus it can be deduced
that, FYM and MRP applicati 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

Swisshard (Beta vulgaris L. varcicla 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 versification 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. Beingadyleregetable, nitrogen is anliting 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 mecompost, vermitea and ea on
growth and yield of Swiskard The experiment conducted at the University of Kabianga
Fam, was laid out in a Randores CompleteBlockDesign (RBD) with three replications.

The three treatments consisted of vermicompoggrmitea and urea. The experiment was
conducted in two trials; trial | (January, 201pril, 2016) and Trial 2 (May, 201&8ugust,
2016). Data were collected on plant height, number of leaves per plant, leaf area and leaf
fresh and dry weights. All dataere subjected to the analysis of variance (ANOVA) using
GenStat 64it Release 15.1 and where F test was significant; treatment means were
separated usdg nMultthieplDaunRamge Test at P < 0.0
for the number of leaves per plant, vermitea, vermicompost and urea did not have any
significant effect (P < 0.05) on plant heigt
recorded onvermicompost 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 vernateith the least on urea. From the findings, itnche
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 irmonig and therefore recommend

the use of organic fertilizer for production of Swiss charddastainable 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.

61.Use of moisture conserving technologies to increase piaddility among
sweet yellow passion fruit growers

Michoma JM
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Abstract

Passion fruit production is becoming a lucrative venture to increase household incomes in
Embu County, Kenya. ttever, 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 lastriyetn 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 varietidéPF4, KPF11 & KPF12 have exhibiteditbgty 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. Apamavateimgtregimes and theskilsar me r
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 wateringroibutes to nutrient leaching, adding an extra cost

on fertilizers. There is great potential to increase yields and household incomes by building
far mer s’ capacity to i mplement water-aridonser\
ecologies.

Keywords: ASALs, Water Conservation, Passion fruit, Hydrogels, Mulch

62.Improving seedyield and quality in African leafy vegtables using
agricultural nets

Otieno PC, Gogo EO and Opiyo AM
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* : petercaleb68@gmail.com

Abstract

African leafy vegetables I)Xs) have potential in alleviating the problem of food nutrition,
health and security especially in S&hharan Africal hey are not only rich in minerals, dietary
fiber, and health promoting compounds but alkave potential in creating job opportunities
especially for women and youth. Howevéneir production is greatly affected by lack of
guality seeds Agricultural nets have been used to improve growth, yield andygashtell as
reducing insect pest and disease damage of vegetable chmudy was conducted to
determine the effects of agricultural nets on seed quality of vegetable amaranthrgnthus
cruentus) and African nightshaded/anum scabrum). The ALVs werdirectly sown either
under agricultural net or in thepen (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 seednuiéer. Results indicated that 1A/s
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 sseeompared 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 impoving their yield and quality.

Keywords: African leafy vegetables, agricultural nets, seed production
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63.Agro-biological efficiency and performance of green maize/beans produced
under tithonia and/or mineral fertilizer
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Abstract

To understand thé\gro-biologicd relationsamong crops growing in proximity to each other,
amaizebeanintercropresearch was conductddom March to July 20147 ¢ial ong and from
August to December 2014 jal two at a private farm in NyeriThe field experiment was
conducted undera randomized complete block desigRCBD) in three components each
repeated three times. The treatments tested weBentrolwithout fertilizer (WF), with 150
kg/ha 17:17:17 mineral fertilizer (MF), 8 tons/ha Tithonia biomass (TDB) and integrated
applicatiom (MFTDB) comprising 4 tons/ha tithonia and 100 kg/ha mineral fertilizer.
Integrated nutrient application (MFTDB) gave the highest maize and bean $jelgiheter,
number of leaveshumber of pods and number of beans per pod. Jedds ofmaize and
beansunder intercrop system wertdw compared to the expected yield, showing a mutual
inhibition and underperformance of both maizand beans in the association. Howewée
crowding coefficient (K) values for maize was much higher than 1, indicating antabseld
advantage of maize over bearGrowding coefficient (K)alues for beans were all less than
1.0 except WF1(49) and TDB (1.34)he highestompetitive ratio CR of 5.6 was obtained

in maizesubjected toMFTDBtreatment indicaing that maize wamore competitve than
beans in the intercroplikewise the Aggressivity indexX 0.0145 is an indicatdhat maize
dominated beans in the intercrop. The study recommends use dfriithmanure for bean
production and integrated use of mineral manure amithonia for enhanced maize
performance.

Keywords: aggressivity index, crowding coefficient, intercropping, tithonia,
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Abstract
K e ngfaod and nutrition insecurity is often directly related to the performance of the
agricultural sector, in any given year. Agricultural productiothencountry is heavily reliant
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on rainfall and thus is prone to the effects of climate variability. Tind &dSemi- Arid Lands
(ASAB) of the country are the most vulnerable to food and nutrition insecurity. The objective
of this study was toeviewthe under exploitedree crops that thrive in ASAasd have high
nutritive content and ptential for incomegeneration.Thestudysummarizes the information

on various aspects gfroduction, nutritional valueand utilization ofM. oleifera. It is well
adapted to the many different soil and climatic conditions, in particular, drought and low
nutrients; it isfag growingwith good quality leaf biomasand according to FAGhe products
from the Moringa arehighin protein and the leaves have #tie nine (9) essentiamino acids
recommended for children by th&/HQ In Africa,Ghana, Nigeria and Malawi, have aldy
exploited Moringa and useits products to fortify foods meant fotheir school feeding
programmesto combat malnutrition in children. In addition, to fortify foods and drinks for
nursing mothers in order to increase their milk supply. The study recamshat 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 farmsein ASAL are&s generate income from

it. The Moringaproducts are seraprocessed thus an extended shelf lifes a policy, Kenya to
implementthe use ofMoringa tree products in the fortificaan of foods in the country.

Keywords: Moringa; underexploited tree crops, fortification of food, food nutrition
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Abstract

The drumstick treeMoringa oleifera Lamarcl, also known as the horseradish treg,best
known for its medicinal valudt is the main basis of its thriving global trad&he plant
contains myriagssentiaiminerals, vitaminsamino acids andnti-inflammatory compounds,
making it a baanical powerhouse of nutrition andiseasefighting antioxidants. It is widely
consumed as a vegetable in the form of leaves and pods or as processed leaf powger and
reputedto manageat least 300common humarailments including some chronic diseases
Preliminary studies conducted at KALIE@bu and Mbogoni in Tharaka Nithi Couintyicate

that the rich nutrient base in Moringa biomass may also be gainfully exploited for the
restoration of soil health with potentially significant impacts on sagdroductivity and
resilience food and nutrition security Theplant may therefore be deployenh the suite of

best practices that underpin climatmart agriculture (CSA)o e n h a n cagapivea r mer s
capacity to climate change and agricultural productivityaisustainabé manner.A major
limitation of this novel applicationisthe inability of thecurrent production system to provide
sufficient quantities ofbiomass This challenge may, however, bgercome throughthe
adoption ofa crop intensificatiorsysteminvolving high density plantings which are lopped
frequently to producecopious volumes of biomass per yedihe enhanced biomass
productivity and productiorunder this systentanalso contribute tamprovedfeed security

by providing yearround supply ofa highly nutritious livestock fodderMoreover, t has
potential to imgrovefarm incomeshroughtrade invalue added products such as leaf powder
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and bio-fertilizers. Moringa oleifera can thereforeprovide a simpleyet valuable tool for
securing sustaiable livelihoods especially for communitiessidng in arid and serarid
lands (ASALS)

Keywords: Moringa oleifera, soil health, resilience, productivity, food security

66.Nairobi kale value chain actors and performance of existing groups
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Abstract

Kale is an important delicacy for Nairobi urban and-pebian residents. Atsdy was done to
identify the existingkalevalue chain actors ieight subcounties of NairobiThe objective was

to identify existingvaluechain actors, type of existing groups, performance of groups and
possible training needs'his was done by mobiligy existing actors through county ministry

of agriculturestaffand collecting data through focused group discussions and semi structured
guestionnaires. Identified value chain actors were farmeraders, transporters, credit
providers,input suppliersprocessors andegulators. 56.5% of the vale chain actors belonged

to agribusiness group. Sdielp groups were the most common, 66.4%, among kale value
chain actors in all eight sedpunties with community based organizations coming second,
20.5%. Coungis 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 Kamukuniji
and Kasarani rated the highest in group cohesion at 78% for both, with Kasarangleettia
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 participatiartriaining. 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 majorityhef 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 groupsresagthen 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

Homegardening has a big potential to boost production and intake of nutrtetse 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 malmrtriespecially

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 degthancingvegetable 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 participatiofocusing on women of

child bearing age and children under 5yrs. Preliminary studies indicate that majority of our
participants were within the age group between 380yrs accounting for 67%. A survey of

100 farmers in the three counties was conducted twamine how households cook
vegetables and their perception, taste and preference of different varieties. The results
suggest that households stlactice the traditionabpproach of cooking and eating African
Leafy Vegetables (ALVs) for very long spaiad —almostover 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 hosal 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® bridge this gap.

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

Owino AA, Cheramgoi'Eand Ochanda SO

Kenya Agricultural and Livestock Research Organiz&tarResearch Institute (KALRRI), P.@ox
820, 2@00, Kericho, Kenya

* cherameve@yahoo.com

Abstract

Different agricultural institutionsincluding Kenya Agricultural and Livestock Research
OrganizationTea Research Institute (KALR®@RI)are now conducting various researches
aimed at improving crop pragtion and enhancing environmentally sound agricultural
practices. The use of integrated pest management (IPM) has been adoptezlagricultural
sectorto reduce the total reliance on synthetic pesticides that are harmfthéoenvironment

and health.In Kenya, research on microbial #pesticides and efforts to improve their
production, registration proceduresand 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 reviewas been widely studied for itsseas a
bio-pesticide, bio-fertilizer, growth enhancer, bidegrader,and a stimulant of natural
resistance in different crops. Various studies have been done to impreyeatiuction 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 stud@for its antagonistic potential against

tea plant diseases such asmillaria root rot, Hypoxylon wood rot, grey blight, diebacks, and
stem/branchcankers among otherse®eral research studies have been done for a long time
in Kenyamajorly on its antagonistic potential agaimstmillaria funguswhich causesoot rot
diseasean tea plans though it has not been registered this use. Due to its proven potential
asan antagonist to many pathogens, there are many potential areas of research towards its
registration and commercial use in tea production in Kenyhis includesstudies on
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appropriate application methods yloitingfurther on other possible uses @trichoderma in
tea other than the control oArmillaria spp,Improvement offrichoderma formulations fast
tracking the registration and commercialization process and findiggemination on
techniques of knowledge on the use Bichoderma 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
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Abstract

Bacterial wilt is a devastating desse caused bRalstonia solanacearum that affects over 200
plant species. Neem tredzadirachta indica, is an evergreen tree native to India and whose
bark, leaves and seed extracts have beeportedto have a wide spectrurof antibacterial
activity aganst both gram positive and negative bacteria. Based on these, the study aimed
extracting bioactive compounds froleavesof A. indica usingethanol solventfollowed by
screenng for bioactivity. Phytochamical screening was done deaves extrad prepared in
95% methanol The extracts containedteroids, tanninsflavonoids andsaponins These
phytochemicalhave been reported t@ontribute to the antibacterial activity ofAzadirachta
indica. The efficacyf extracs fromA. indica leaves againsRalstonia solanacearum in-vitro
was done usinghe dual plate assayPreliminary tests established the minimum inhibition
concentration at 0.4 g/ml which was used disc diffusion assayagainstr. solanacearum
inoculaat 10" CFU/mlconcentratiors. CeTrimoxazée (COTyas used as positive control
while sterile distilled wateras a negative control. There was inhibition with an average
inhibition zone of &mm at 0.4 g/mland 2.5mm at 0.2 g/ml concentrationExtraction using
methanol effectivdy released bioatve compounds with antibacterial activity againgt
solanaceurum. Azadirachta indica is therefore apotential source obioactiveproducts that
canbe applied tocontrol bacterial wiltdiseasan 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
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Abstract

Fusarium wilt of tomatoes, caused Bysarium oxysporum f.sp. lycopersici, IS a major soil
borne disease in tomatoes both in the field and green hoU$es soil borne fungus enters

the plant through roots and stem and causes deadlily 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 @haton
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jatrophoides has medicinal and antibacteriattivity against a variety of pathogesis work
evaluated potency ofroton jatrophoides crude extracts to suppress fusarium wilt fungi

vitro. The bioactive crude extracts were obtained from roots, bark and leav&sotdn
jatrophoides separately ging hexane (nogpolar), ethyl acetate (moderately polar) and
methanol (highly polar). The extracivere plated against-5day old cultures ofusarium
oxysporium using the disc diffusion plate assay. Results indicated the minimum inhibition
concentrationsat 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
4.61mm. 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 sustainabilityatbn jatrophoides,

leaf samples using hexane solvent shall be used to further test the efficacy of this tree species
againstr. oxysporium in asglys using potted tomato plants.

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

Vegetablesn Kenya are grown bymaltscale growersor the export, local market and food.
The enterprise contributes toural incomes, living standards, nutrition and employment.
Pests area major challenge to production witteported losesof up to 100 %To enable
profitable investment in research interventions, there is need to prioritise the constrafts.
surveywas carried out among tomatdyench bean and cabbage farmers in ThardKthi
Countyto identifythe main pests and farmenanagement practices. Data was collected using
a structured questionnairadministered by face to face interview witl®8 farmers randomly
selected from four farming groups. Colour pictures of vegetabléspesre used as visual aids
for identification of pests and diseasedescriptive data was analysed using the SPSS
program.Bacterialwilt was identified as the most important tomato disease by majority of
the farmers (70.9%) while white flieend Tuta absoluta were the most mentioned pests
(69.8%and 46.6 % respectivglyn Fench beansrust was identified by most farmers (57.1%)
as the important disease while thrips were the main French lzthmopodpests as reported

by 51% of the farmers. Black ratcadiamond back moth were mentioned as the key cabbage
disease ana@rthropodpest by 68.4 and 70.2% of the farmers respectivehe main method

of control was routine sprays with synthetic pesticides as reported by 55.6 % of the farmers.
The commonly usedon-conventional pest control methadreported werestakingin tomato
(42.9%), use of pest resistant varieties and removal of damaged plants siudy prioritized
tomato bacterial wilt andruta 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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Abstract

A survey was conducted Kirinyaga and EnobCountesto determine the distribution ofuta
absoluta and also establish the natural enemies and other arthropods associated with the
tomato leaf miner. The survey team consisted afteam of KALRO Scientiatsd was done
between 1% Octoberand 24" 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 ProstaiF1. Athropods associated with the tomato leaf min@mcludedwasps,dipteran

flies, ants, Piders, aphids, whiteflies, stinkbugs anddragon flies. The study could not
conclusively determinevhether thearthropods recovered after incubating tomato leaves

14 dayswere natural enemies of the tomato leafiner, Tuta absoluta. However, no natural
enemies were observed as feeding or parasitizing all stagdstofabsoluta in the field.
Farmers interviewed hadgersistently sprayed theircrops with the avaable chemical
pesticidesand therewaslikelihood that they destroyed most of the natural enemiel$.was
reported that farmers intensivelysed Coragen 20 S(Chlorantraniliprole 200g/L), Belt SC

480 (Flubendiamide 480 g/L) and Dynamec 1.8 E@bamectin 18g/L). The pesticides which
were used alternativelyvere found to be effective in the managementmita absoluta. The

use of chemical pesticides of different chemical groups is a strategy that is acceptable in the
managenent of pesticide resistanceSurey 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
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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 majpest 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 soli@y local consumption both in urban and rural
areas. In a recent survey conducted in four selected irrigation schemes in Chukausiy
infestation by insect pests was identified as one of the major production constraints in all four
schemes. Collectedata 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 aseither 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 Inacth be prioritized.

Keywords: Diamond backmoth, incidence, management
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Abstract

Wheat (Triticum aestivum L) is widely cultivated assmallgrain cereal. In Kenya, it is ranked
second after maize in its contribution towards food securityheat yield is significantly
influenced by climate change and water resources scarcity in the environmmeldenya, arid

and semiarid lands represeB88% of total land area, which experience frequent crop failure
due to drought stressLack of widely adapted drought resistant wheat varieties and
unfavourable weather patterns in Kenya pose a major problem to wheat produciience,

there is need to deMep 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 characteristicSeedling survivability is a time tested, simple and an efficiethate

for screening germplasm under an artificially induced water stress environnidm.
objective of this study was to screen for drought tolerance in two mutant wheat lines at
seedling stage. Two mutant wheat linéglutant 1 and Mutant 2) were obtainedrdm
University of Eldoret whilewo commercially available drought tolerant varieties (Chozi and
Duma) were sourced locally. The wheat varieties were assessarfemgencepercentage

(EP) emergence indeXEl) emergence rate inde¥ERI) energy of emergece (EE) mean
emergence timgMET) desiccation tolerance ind€Tl)and percent seedling recove(ySR)

at the seedling stagelhe experiment was carried out in three replicatasa completely
randomized design. Data was subjected to analysis of \ai@dNOVA) using GENSTAT 12
edition. Correlation was done by Pearson Correlation Coefficients to determine significant
associations among the different variables. Results indicated that there was a significant
di ffer ence Mutpnk ® haingthe highestBPof 77.8% followed by Mutant 1
(72.2%) then Duma (66.7%iHd Chozi(38.9%; Mutant 2 had the highedEl(91.7) followed

by Mutant 1 (77.4)Duma (72.0)and Chozi(49.4); Mutant 2 had the highesPSR57.1%)
followed by Mutant 1 (46.2%pPuma(41.7%9 and lastly ChoZP8.6%). Mutant 1 and mutant

2 had the lowest MET of 12 and 11.9 respectively followed by ChoZi3viindDuma (12.3)
These parameters are indicative of drought toleranklnce, the two mutant lines are
possible candidates for viaties that can be grown in ASALS regions in Kenya.

Keywords: bread wheat, drought tolerance, mutant, seedling stage

52

——
| —



75.Canopy management for sustainable passifimit production
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Abstract

Yellow passion fruitPassiflora edulis var. flavicarpa) is gaining a wide adoption in Kenya
emergingas an important high market value horticulturabpr However, its current yields
levels are low due to poor agronampractices. This study aimed etaluating theorchard
management practices for sweet yellow passtamts by farmers, with a special focus on
canopy managementA survey was conductechosweet yellow passiofruit in Embu East

Sub County, KenyaThe farmers were randomly sampled usiray stratified sampling
procedure Personal interviews witfarmers of sweeyellow passion friiwasconductedin

each householdusing 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
Pear son’ s Co Findagsdntnithe studynshosvedIthat pruninigtensity among
farmers varied from very low, moderate to very high. The results showe®tB&tof farmers
pruned moderately, 58% of farmers prungwith a low pruning intensity and 29.4% of
farmers prunel with a very bw pruning intensity There was a negative correlatiof).65)
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 tomore 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 P&+ , Nawiri MP, Musila W and Gweydnyango JP

Keryatta University, Department of Agricultural Science and Technology, P. O. Box 43844, Nairobi
Kenya

* . odhiambopeterson@gmail.com

Abstract

Plants respond to water stress with a variety of physiological anchlemical changes, but
their response vary between species, varieties and cultivars. The present study focused on
changes of bidunctional phenolic compounds and antioxidants in commercial cultivars of
nightshades under different soil moisture levels.|@oid plant samples were obtained from
far mer s’ | thereot zdneson theniglishades being grown, placed in sampling bags
and kept in cooler boxes for further analysis. Soil moisture levels were determined by oven
drying method. Obtained acceess were oven dried, and ground into powder for
phytochemical analysis. The total phenol content of the extracts was determined using the
FolinCiocalteu method, while total antioxidant activity of the extracts was determined by
DPPH (2,-diphenytlpicryhydrazyl) 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 wete;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 2.5% to 53.85% in Kisii County during the study period. The total phenolic
content varied between 6.568¢ to 31.71gkg GAE among different accessions in the two
counties. Total antioxidant activity ranged between 15 to 61% among different nightshade
accessias in the two countiess. 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 38.89/Kg and 31g/Kg GAE, DM respectively. The lowestrtotedidant
activity in Kisii county was recordedSrgrossidentatum 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 conterdf 7.46gkg 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
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Abstract

Soils inEastern DR Congwre mainly acidicwith a P fixing capacityin attempt to increase

their productivity, focus hasden on use of fertilizers to supply P and\¢verthelessd u e t o
the cost of fertilizers, and shrinking | and
and BiologicalntNernacrogpemi eg hxaaicied sde doint oaf gi ven
| abg achieving more ef faiccesstmees |t zat i wou laad
not be ut il i.d2reugh ibtgrcrogping ipdraenouatinegource sharingvhich

increasa land productivity and biological effectivengeghe component crops sometimes
compete with one another anguppress soybean productioifhe objective of this study was
therefore to evaluate soybean production and nodulation through the cropping systems in
response to phosphorus applicatioifhe field experimentwas conducted inCompletely
Randomized Block Design (CRBD) wabtorial arrangementlaid out in a spliplot
arrangement. The two factors were the cropping systems (sole soybean and casghean
intercrop), which constituted the main plot and phosphse application (0, 20 and 40 kg P ha

1), was sub plot. Soybearogvth parametersvere: Days to 5&full podding, nodulation rate,

nodule weightand yield datavere subjectedto analysis of variance (ANOVA) using R software
3.1.3. Mean separation wadone using BonferroniStandard Error oDifference (8D) 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 interopping system40 Kg Phalrate 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
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Abstract

Kenya has an amial water recharge of 640ta country is considered water sufficient if the
annual recharge is above 1008nKenya is therefore classified as a water deficit country
hence the need to identity and embrace water saving and management strategies in
agricutural 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) particulaehywiaker
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 Maduly 206 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. Theesmental 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%ield 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 soll
temperatures, plant growth parameters, leaf water potential, photosynthesis, stomatal
condudance 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 obs#uried the

full bloom period while transpiration (T) gradually increased towards maturity in strip tillage
followed by ridge tillage and ultimately conventional tillageatment. Strip tillage performed
better in most parameters measured for both cromdldwed 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 aamional tillage
treatment were lower than strip andidge treatments at week 3This results showed that
different reduced soil tillage options reduced unproductive evaporation thereby increasing
yield and quality of AlVs. CA has a potential in Ethiopian kales and Spider plant production as
an African leafyegetable under limitedvater 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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JOURNAL INFORMATION

African Journal of Horticultural SciencdSSN: 1998326

We would also like to inform participants that the Horticultural Association of Kenya
publishes a journal (African Journal for Horticultural Scien&SN: 1998326). Pape
presental in the workshop will be considered for publication in the journal. Other p3
submitted are also eligible for publications. Participants are therefore encouraged t
advantage of this opportunity to & their manuscripts published.

Visit online b access the journalhttp://www.hakenya.net/ajhs/index.php/ajhs
OR
I YR 0 MNtB/&vanghakegya.neil K S
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