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FOREWORD

Fifty years after independence, Africa has shown higher and sustained economic growth
compared to other regions. Notwithstanding the robust growth expected, some significant
challenges remain. Economic development and successful transformation of Africa’s agriculture
cannot be sustained by the continued extraction of natural resources, as at present, but rather one
based on sustainable utilisation that protects livelihoods. Production technologies and farming
systems need to be carefully developed to produce food eco-efficiently. To achieve this, Africa
must invest in the people at all levels of society, with specific focus on youths who comprise
about 30% of the continent’s population.Effective investment in agriculture and, in particular,
building capacity across all aspects of agricultural value chain remains imperative. These
initiatives should be designed to stimulate and maintain youth’s interests in entrepreneurship and
innovation in agriculture. Importantly, sustained productivity will require increased investments
in agricultural research, extension and education systems; and institutional reforms that are
responsive and accountable to farmers, agribusinesses, consumers and other stakeholders.
Further, there is need for scientific research,  education and training to adopt a demand driven
approach that meets societal and industry needs. This demand has certainly been heightened by
the increasing concern about climate change, declining soil fertility, a lack of improved crop
varieties attuned to changing climatic conditions, poor institutional arrangements such as
markets, and conducive policies, and a lack of a critical mass of well trained professionals.
African colleges and universities have a key role to play particularly in: a) training a critical mass
of agricultural scientists that are up to date with the changing agricultural landscape; b) involving
all actors in the generation of agricultural technologies and innovations; c) mentoring youth to
keep agriculture innovative and vibrant and; d) developing curricula that address the changing
agricultural landscape, and with a revised set of skills needed to address new challenges.  To
address the above challenges, and enable institutions of higher learning to contribute towards
tackling them, there is a critical need to bridge the gap between science, society and industry
through development of attractive curricula that are relevant, responsive and attractive to youth
and society. Investment in human capital development in agriculture remains vital. The 'new
professional' in agriculture should, however, be better able to work across different disciplines,
in partnership with different stakeholders and understand the value chain and potential for profit
and entrepreneurship at different stages. It is against this backdrop that the “International
conference on Building a new generation of agricultural scientists” has been conceived. The
overall goal of the conference is to contribute towards a food and nutrition secure Africa through
capacity building, knowledge generation and technology dissemination. This conference will
bring together young African agricultural scientists, stakeholders in agricultural value chains and
industry, high level policy makers and distinguished keynote speakers from Africa and the entire
globe. The conference
The organizing committee is very pleased to welcome all participants to this important event and
look forward to very successful interaction.

Conference Organizing Committee
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WELCOME REMARKS BY PROF WACEKE WANJOHI

DEAN, SCHOOL OF AGRICULTURE AND ENTERPRISE DEVELOPMENT,
KENYATTA UNIVERSITY

Distinguished guests and all participants,

On behalf of our partners, I wish to warmly welcome you all to this international conference on
“Bridging the gap between society, science and industry at Kenyatta University, Nairobi Kenya.

This conference is jointly organized by Kenyatta University’s School of Agriculture and
Enterprise Development, African Green Revolution on Agriculture (AGRA), Horticultural
Association of Kenya (HAK) and University of Nairobi. When we commenced the planning of
our Inaugural Biennial International conference early in the year, least did we know that AGRA
jointly with University of Nairobi had also plans to hold an African Green Revolution Student
Led Conference where young scientists who have trained under their soil health program could
get an opportunity to share their research breakthroughs with a wider audience.  At the same time
some of my colleagues in the School had worn a bid to host the 14th HAK Annual Conference.
This conference is therefore three conferences blended into one. For me it’s a dream come true, a
dream I have had since I became Dean of this young (6 years old) school four years ago and I am
therefore very excited to see this conference become reality.  I wish to express my deep
appreciation and thanks to the co- organizers for the immense role and significant contribution
they have made towards the success of this conference. To our partners, I wish welcome you
again to join us in 2016 when we shall organize our second biennual International conference.

The theme of this conference “Bridging the gap between society, science and industry” seeks to
find viable ways of reducing the gaps between these three interdependent sectors for the benefit
of all. The “how” the three can interact optimally, effectively and efficiently to address major
concerns such as achieving equitable development, food security, nutrition and sustainable
agriculture has remained elusive for a long time. It is because of this that we have brought
together agricultural scientists, civil society, policy makers and practitioners in the various
agricultural sectors to deliberate on this question. Bridging this gap will partly depend on
attracting, resourcing and building the capacity of talented, system thinking, young agricultural
scientists who are technologically versatile to innovatively transform agriculture in the continent.
Creating an enabling policy environment will be critical.  It because of this belief that this
conference has dedicated plenary sessions to discuss issues related to youth in agribusiness and
policy and partnership. As we consider this, the focus must be on the needs of small scale farms
in diverse ecosystems and to areas with the greatest needs. This means improving rural
livelihoods, empowering marginalized stakeholders, sustaining natural resources, enhancing
multiple benefits provided by ecosystems, considering diverse forms of knowledge, and
providing fair market access for farm products.
The objectives of this conference are to;

i. Share experiences and learn lessons on capacity building, agricultural research and policy
initiatives being implemented in different countries of the world. This will be achieved
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through four key topics to be discussed in the plenary session by speakers and discussants
drawn from three different continents (Africa, North America and Europe).

ii. Network and collaborate- I am very happy with the excellent collaboration that took
place prior to and during the planning of this conference among the co- organizers and it
can only get better. In this conference we have participants from 17 countries in three
different continents, the opportunities therefore to establish new networks and
collaboration and/or strengthen the existing ones are many.

iii. Identify knowledge and capacity gaps that could be considered in future resource
allocation, training and research priority setting activities. As a training Institution and as
organizations funding capacity building initiatives in Africa; we are looking forward to
receiving your contributions and feedback as we seek to continually improve training and
research in agriculture. I am very optimistic that you’ll not only help identify knowledge
and capacity gaps in this areas but you’ll also generously share with us workable
solutions and opportunities that we can exploit in addressing these gaps, based on your
vast experiences.

In this conference, the young upcoming Agricultural Scientists and entrepreneurs who are the
future and hope for Africa will have an excellent opportunity to present their research findings
and share experiences in agribusiness and obtain feedback from a wider multigenerational,
highly experienced International Community. Their experiences will be further enriched as they
learn and share lessons and experiences among themselves. Interaction with various speakers and
panel discussants from different parts of the world with diverse experiences will further enhance
their experience. In this conference, therefore a unique opportunity is provided to build capacity
of a New Generation of Scientists and entrepreneurs in agriculture and each of us has a role to
play. The bringing together of various industry players as exhibitors further exposes our young
scientists and contributes to our effort to bridge the gap between Society,  Science and Industry.

The programme for the week is very exciting with broad based topics for plenary discussions,
parallel sessions on different sub themes, exhibitions and side events by different organizations
and excursions and its our hope that you’ll find the sessions interesting.

We wish to thank our chief guest, distinguished key note speakers and panel discussants for
availing themselves to play this very significant role.  We also wish to thank all the exhibitors,
side event organizers and all the organizations and individuals who supported us in one way or
the other to ensure this conference is successful. We wish to single out and appreciate the
valuable support given by Prof Olive Mugenda, the Vice Chancellor of Kenyatta University, Dr
Agnes Kalibata, the President of AGRA, Prof. Hartmut Stuetzel of University of Leibniz in
Hannover, Germany and the Director, German Academic Exchange Program. We acknowledge
the immense work done by the Conference Organizing Committee and our colleagues in AGRA,
the School of Agriculture and HAK.

Prof. Waceke Wanjohi, Dean, School of Agriculture, Kenyatta Unievrsity
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The School of Agriculture and Enterprise Development (SAED), the host of this conference is
one of the fourteen (14) Schools in Kenyatta University and is six (6) years old. The School has
been billed the fastest growing school of agriculture in the region with the current student
population of 1879 up from 298 four years ago. This has been achieved through the firm
foundation of academic excellence that is the hallmark of Kenyatta University.

The School of Agriculture is home to some of the world’s top scholars, researchers and experts
in diverse fields. The University has invested heavily in facilities and in creating a conducive
environment to offer our students the best learning experience coupled with high quality
programmes. The school is committed to re-orient the training of agricultural scientists to
encompass coordinated pluralism that integrates a wide range of disciplines and address market
needs; provide a conducive learning environment for agricultural studies; carry out research in
aspects of agriculture to inform development priorities; promote agricultural theory and practice
as a business at community, national and international levels for sustainable development;
promote partnership, networking and collaboration with the Public and Private sectors at all
levels.

The school has three (3) departments namely: Department of Agriculture Science and
Technology, Department of Agriculture Resource Management and the Department of
Agribusiness Management and Trade. The Departments offer a total of seven (7) Bachelors
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Health & Production, BSc. Dry land Agriculture and Enterprise Development, BSc. Agribusiness
Management and BSc. Agricultural Education and Extension. They also offer Masters
Programmes in the following ten (10) broad areas i.e. Agronomy, Plant Breeding, Seed
Technology and Trade, Crop Protection, Agribusiness Management and Trade and Agricultural
Economics; Animal Nutrition & Management; Dry land Agriculture; Land and Water Protection
& MSc. Integrated Soil Fertility Management. The School offers nine (9) PhD programs namely;
Integrated Soil Fertility Management, Plant Breeding, Plant Pathology, Entomology, Seed
Science, Agronomy, soil science, Agribusiness Management and Agricultural Economics.

Staff and postgraduate students in the School are actively involved in research and have
published their findings in refereed journals. Among the major funding agencies indlude:
Alliance for a Green Revolution in Africa (AGRA), Federal Ministry of Education and Research
of Germany, Gatsby Charitable Foundation, European Union, Regional Universities Forum for
Capacity Building in Agriculture (RUFORUM), National Council for Science and Technology
(NCST), Kenya Agricultural Productivity and Agribusiness Project (KAPAP), United States of
America International Aid (USAID), Swedish International Development Agency (SIDA), and
the German Federal Ministry for Economic Cooperation and Development (BMZ).The support
of the above organizations has strengthened our internationalization agenda where we have
hosted visiting professors and trained many postgraduate students from the region e.g. Ethiopia,
Sudan, Malawi, Uganda, Rwanda, Ghana, Mozambique, DRC Congo, Liberia and Benin. I wish
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to single out AGRA which has supported 15 Masters Students from the region to train on
Integrated Soil Fertility Management through their soil Health Program and Gatsby Charitable
Foundation in the UK who has supported us in building our institutional and human capacity in
the area of Plant nematology.

The School is therefore proud to be hosting this conference and consider it as a timely response
to the growing need for competent leaders in agriculture who can meet the rapidly changing
market demands in this crucial sector geared towards reducing food insecurity in Africa

ALLIANCE FOR A GREEN REVOLUTION IN AFRICA  (AGRA)
The Alliance for a Green Revolution in Africa (AGRA) is a dynamic partnership working across
the African continent to help millions of small-scale farmers and their families lift themselves
out of poverty and hunger. AGRA programs develop practical solutions to significantly boost
farm productivity and incomes for the poor while safeguarding the environment. AGRA
advocates for policies that support its work across all key aspects of the African agricultural
value chain — from seeds, soil health & water to markets and agricultural education. AGRA
works across sub-Saharan Africa, and maintains a head office in Nairobi, Kenya; a regional
office for West Africa in Accra, Ghana; and country offices in Ghana, Mali, Mozambique and
Tanzania.

Our Vision is a food secure and prosperous future for all Africans.

Our mission is to trigger a uniquely African Green Revolution that transforms agriculture into a
highly productive, efficient, competitive and sustainable system that assures food security and
lifts millions out of poverty.

AGRA remains dedicated to catalyzing a green revolution in Africa. This requires a cadre of
scientists, technicians, agribusiness personnel and farmers with various capacities to ensure
success. The AGRA capacity building initiatives aim at addressing the capacity gaps towards
solutions for increasing productivity and incomes of smallholder farmers.  In partnership with
African governments and businesses and international donors, we are supporting thousands of
farmers, small agribusinesses, current and future scientists and policy makers across sub-Saharan
Africa to transform farming from a subsistence livelihood to profitable operations.

Through AGRA’s support the following achievements have been made and are directly
attributable to capacity building efforts:

 More than 400  Soil Scientists  and Plant breeders  trained
 1.7 million farmers in 13 countries using better soil health practices on 1.6 million

hectares
 Nearly 500 new crop varieties developed and 302 of these have been commercialized
 More than 250,000 tons of seed produced by 87 start ups
 $219.6 million worth of additional commodities produced and marketed
 More than 13,000 agro-dealers trained
 Nearly 30 agriculture sector policies reviewed
 More than 2 million farmers trained in postharvest management
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All these investments in institutional and human resources development will be crucial in
sustaining the momentum towards achieving Africa’s  Green Revolution.

Learn more at www.agra.org

HORTICULTURE ASSOCIATION OF KENYA (HAK)

HAK is non-political and non-profit making organization whose objectives are; To promote
horticultural science in Kenya, through the generation, dissemination, and exchange of
horticultural information and technology among members, promote sustainable and environment
friendly horticultural production in Kenya, promote exchange of scientific information and
technology among members through seminars, workshops, symposia, conferences and
congresses and promote capacity building through study, research, training and teaching among
many others. HAK draws its membership from three major categories. Student membership is
open to students enrolled in horticulture or related courses at institutions of higher learning.
Corporate membership is open to organizations and institutions involved in any aspect of
horticulture. HAK is involved in many activities both on regular basis and as need may arise
including scientific meetings, publications and linkages and collaborations. The association has
up to date held thirteen workshops which brought together participants from both local and
international level. High quality papers which are presented are published in the African Journal
of Horticultural Science online (AJHS). The Association works closely with public universities
in Kenya, Ethiopia, Uganda and Tanzania. There are also close ties with the Institute of
Vegetables and Fruit Science and the Institute of Plant Diseases and Plant Protection at the
University of Hannover in Germany. Over time the Association has received a lot of financial
support from the German Academic Exchange Service (DAAD). Other research and statutory
organizations like Kenya Agricultural Research Institute (KARI), International Center of Insect
Physiology and Ecology (ICIPE), CABI, Tropical Pesticide Research Institute (TPRI) and
HCDA also have played a key role in the success of the Association.

THE UNIVERSITY OF NAIROBI

The University of Nairobi, a body corporate established under the Universities Act 2012 of the
laws of Kenya and the University of Nairobi Charter, is the pioneer institution of University
education in Kenya and the region. The only institution of higher learning in Kenya for a long
time, the University of Nairobi responded to the national, regional and Africa's high level
manpower training needs by developing and evolving strong, diversified academic programmes
and specializations in basic sciences, applied sciences, technology, humanities, social sciences
and the arts.
The vision and mission of the University of Nairobi is to be “A world-class university committed
to scholarly excellence” and “To provide quality university education and training and to
embody the aspirations of the Kenyan people and the global community through creation,
preservation, integration, transmission and utilization of knowledge”, respectively.
The inception of the University of Nairobi is traced back to 1956, with the establishment of the
Royal Technical College which admitted its first lot of A-level graduates for technical courses in
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April the same year. The Royal Technical College was transformed into the second University
College in East Africa on 25th June, 1961 under the name Royal College Nairobi and was
admitted into special relations with the University of London whereupon it immediately began
preparing students in the faculties of Arts, Science and Engineering for award degrees of the
University of London. Meanwhile, students in other faculties such as the Faculty of Special
Professional Studies (later renamed Faculty of Commerce) and Faculty of Architecture continued
to offer diplomas for qualifications of professional bodies/ institutions.
On 20th May 1964, the Royal College Nairobi was renamed University College Nairobi as a
constituent college of inter-territorial, Federal University of East Africa, and henceforth the
enrolled students were to study for degrees of the University of East Africa and not London as
was the case before. In 1970, the University College Nairobi transformed into the first national
university in Kenya and was renamed the University of Nairobi.
In view of the rapid expansion and complexities in administration, the University underwent a
major restructuring in 1983 resulting in decentralization of the administration, by creation of six
(6) colleges headed by principals. The following are the names and respective locations of the
colleges:

1. College of Agriculture & Veterinary Sciences situated at Upper Kabete Campus
2. College of Architecture & Engineering situated at the Main Campus
3. College of Biological & Physical Sciences situated at Chiromo Campus
4. College of Education & External Studies situated at Kikuyu Campus
5. College of Health Sciences situated at the Kenyatta National Hospital
6. College of Humanities and Social sciences situated at the Main Campus -Faculty of Arts ;

Parklands-Faculty of Law; Lower Kabete Campus -Faculty of Commerce

DAAD
The German Academic Exchange Service (DAAD) is the largest funding organisation in the
world supporting the international exchange of students and scholars. Since it was founded in
1925 more than 1.9 million scholars in Germany and abroad have received DAAD funding. It is
a registered association and its members are German institutions of higher education and student
bodies. Its activities go far beyond simply awarding grants and scholarships. The DAAD
supports the internationalisation of German universities, promotes German studies and the
German language abroad, assists developing countries in establishing effective universities and
advises decision makers on matters of cultural, education and development policy.
Its budget is derived mainly from the federal funding for various ministries, primarily the
German Federal Foreign Office, but also from the European Union and a number of enterprises,
organisations and foreign governments. Its head office is in Bonn, but the DAAD also has
an office in the German capital, Berlin, to which the famous Berlin Artists-in-Residence
Programme (Berliner Künstlerprogramm) is closely affiliated. It maintains contact with and
provides advice to its main partner countries on every continent via a network of regional
offices and information centres.
In 2013, the DAAD funded more than 112,660 German and international scholars worldwide.
The funding offers range from a year abroad for undergraduates to doctoral programmes, from
internships to visiting lectureships, and from information gathering visits to assisting with the
establishment of new universities abroad. Voluntary, independent selection committees decide
on the funding. The selection committee members are appointed by the DAAD’s Executive
Committee according to certain appointment principles. The DAAD supports the international
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activities of German institutions of higher education through marketing services, publications,
the staging of events and training courses.
For more detailled information, please refer to the www.daad.org
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Effect of Striga Weed Pressure on Efficiency of Mineral Fertilizer Use by Maize Varieties

R. Malingumua, P. Ebanyata,  C. K. Kaizzib & L. N. Mulumbaa

a Makerere University College of Agricultural and Environmental Sciences, Soil and Water Unit,
P. O. Box 7062, Kampala. b National Agricultural Research Laboratories (NARL) Kawanda,

National Agricultural Research Organization (NARO), P. O. Box 7065, Kampala.
Email: malingrich@gmail.com

Abstract
Striga hermonthica (Del.) Benth is a major constraint to the cereal based cropping systems of
Eastern Africa. On-farm studies were conducted during the short rainy season (2012B) and long
rainy season (2013A) to evaluate the effect of Striga pressure on the efficiency of mineral
fertilizers use by two improved maize varieties, Longe10H (Hybrid) and MM3 (OPV). A split
plot design was used; N was applied at 0, 25, 50 and100 kg ha-1; P at 0, 15 and 30 kg ha-1 and K
at 60 kg ha-1. Striga counts were taken in the 6th, 8th and 10th week. At maturity, yield data was
collected; Agronomic Efficiencies (AE) calculated and analyzed for variance with Striga counts
as covariates. The AE-N were significantly different by fertilizer (P<0.001), varieties (P<0.05)
and fertilizer-variety interaction (P<0.05) at high weed pressure, Striga count reduced the AE-N,
(R= -4.10). The AE-P were significantly (P<0.5) different by fertilizer at high weed pressure,
Striga count reduced the AE-P (R= -0.37). In combined application, there were significant
differences in the AE-N and AE-P by fertilizer (P<0.001), in AE-N (P<0.001) and AE-P
(P<0.01) between the varieties and AE-N for treatment-variety interaction (P<0.05), the striga
count reduced the AE-N (R= -0.05) and did not affect the AE-P (0.00022). Striga weed stress
therefore decreased the AE-N and AE-P in single and combined nutrient application.
Key words: Striga hermonthica, Weed pressure, Agronomic efficiency N, Agronomic efficiency
P, Maize varieties.

Effect of Potassium Fertilization on the Yield of Orange Flesh Sweet Potato (Ipomoea
Batatas Lam) Produced in the Greenhouse

Orlando Mabureza Tuco-Tuco1 and João Benedito Nuvunga2

Faculty of Agronomy and Forest Engineer, Eduardo Mondlane University
Email: orlando.tuco064@gmail.com

Abstract
Potassium (K) is an essential nutrient for plant growth. It is a macronutrient because plants
require it in large amounts. Thus, the lack of this nutrient in the soils can lead to a sharp decrease
in crop yield. It also plays a great role in the formation and growth of tuberous roots and also
improves its nutrition quality. The aim of this study was to evaluate the effect of potassium
fertilization on yield of orange fleshed sweet potato (Ipomoea batatas Lam.). The trial was
conducted in the fresh and dry season (March and July, 2013) in Greenhouse of the Faculty of
Agronomy and Forestry Engineering at Eduardo Mondlane University in Maputo. A randomized
complete block design, with four replications arranged in 4 × 4 factorial was carried out to
evaluate 4 levels of potassium sulphate (0, 75, 150 and 250 kg.ha-1) and 4 varieties of orange
fleshed sweet potato (Irene, Tio Joe, Ininda and Xingova). The analysis of variance results
showed that both levels fertilization and varieties did not affect the yield and all variables tested
such as total and marketable yield, number and weight of roots per plant and, the diameter and
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length of the roots. Moreover, no interaction between both factors was verified. This unexpected
result indicates that all varieties responded similarly to the application of different levels of
potassium sulphate in this experience. The lack of macro and micro nutrients in soils are
probably the main reason behind this results. Thus, it is not possible to give final conclusions; it
is recommended to repeat the trial to have final conclusions.
Key Words: Orange fleshed sweet potato (Ipomoea batatas Lam.), Potassium fertilization,
Varieties, Total income, Trading income

Effect of Phosphorus Fertilizer Application on Maize Yield, Zinc Availability and Residual
Phosphorus in Acid Soils of Malawi

Lucia Victoria Chigamane,

Lilongwe University of Agriculture and Natural Resources, Bunda College Campus. Malawi.
E-mail: luchigamane@yahoo.com

Abstract
Malawi often experiences low crop yields averaging 2000 kg / ha out of the potential 8 000
kg/ha. This can be attributed to depletion of soil nutrients against a low level of application. In
addition to that most of Malawi soils are highly weathered and inherently acidic and this
compounds the problem by making the few elements that are present in the soil to be unavailable
for plant uptake. Phosphorus is one such element. However the phosphate ion has also been
found to affect the availability and plant uptake of other elements but little information is
available concerning this relationship on the soils of Malawi .Therefore this study was done to
determine the effect of rate of phosphorus fertiliser on residual P, zinc availability and maize
yields in acid soils. The study was done on-farm, in central Malawi’s Dedza district during the
2012/2013 crop growing season. The study was laid out in a Randomized Complete Block
Design (RCBD). Five treatments denoting fertilizer levels and each replicated three times were
applied and these were:  0, 10, 20, 30 and 40 kg phosphorus ha⁻1.  Other elements namely; 92
kg/ha nitrogen, 5kg/ha potassium and 1.5 kg/ha zinc were applied to all plots used in the study.
The study found that at 5 % significance level, the amount of phosphate fertilizer significantly
affected both phosphorus and zinc content in leaves at 8 weeks old.  At harvest, the amount of
phosphate fertilizer applied significantly affected grain yield and phosphorus content only in the
grains but not zinc. Soil phosphorus was found to have been affected by level of phosphorus
fertilizer applied although the highest soil phosphorus content was found where 30 kg
phosphorus /ha had been applied and was lower where 40 kg/ha phosphorus had been applied.
No significant difference was observed for soil zinc after harvest. In conclusion, the effect of
phosphorus fertilizer application on phosphorus and zinc was observed when the maize was 8
weeks old and began to disappear especially for zinc as the maize grew.

On-Farm Assessment of the Maize Yield Gap Obtained By Current Average Farming
Practices and Improved Crop Nutrition in the Semi-Arid Southern Rangelands of Makueni

County

1C. M. Githunguri, 1A. O. Esilaba, 2S. Zingore, 1J. A. Omwakwe, 1M. Gatheru, and 1Elias Njiru

1Kenya Agricultural and Livestock Research Organization; 2International Plant Nutrition
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Institute
E-mail: cyrusgithunguri@yahoo.com

Abstract
Yield gap partitioning studies were conducted at Kambi ya Mawe, a semi-arid site in the
southern rangelands of lower eastern Kenya with a view to assessing the gap between the maize
yield obtained by current average farming practices and the yield that can truly be achieved
through improved crop nutrition in concert with other good agricultural practices. Three on-farm
trials were established at Kambi ya Mawe in October 2012 and harvested in February 2013. Ten
integrated nutrient management regimes were tested on maize. All maize plants had only one cob
on average irrespective of the fertilizer treatment. Maize supplied with N had significantly higher
moisture content than those supplied with NPK + Mavuno + Manure + Lime. Maize plants with
N had significantly higher cob yield than those supplied with NPK + Mavuno + Manure + Lime,
and Control (Nil fertilizer). Plants supplied with NK had a significantly higher cob shelling index
than those with NPK + Mavuno + Manure + Lime. Maize supplied with N had a significantly
lower harvest index than all other treatments. All treatments produced a cob harvest index
ranging between 0.77 and 0.82. Maize supplied with NPK had significantly higher stover yield
than those under NPK + Mavuno + Manure + Lime. Plants supplied with Mavuno + ZN had the
highest grain yield. Maize supplied with Mavuno + ZN had significantly higher biomass than
those supplied with NPK + Mavuno + Manure + Lime, and nil fertilizers. Plots supplied with
NPK + Mavuno + Manure + Lime had significantly higher harvest index than those applied with
PK, N, K, and Control (nil fertilizers). NPK + Mavuno + Manure + Lime and Mavuno + ZN had
significantly higher Hundred Seed Weight than those supplied with K, PK, NK, and NP.

Response of Selected Wheat (Triticum aestivum L.) Varieties to Nitrogen Applied at
Different Growth Stages

1M N Njuguna,* 2PA Kamau, 3RK Wanjogu and 1Munene Macharia

1KARI- Njoro P.O.Box Private Bag Njoro -20107, Njoro, Kenya; 2 Department of Agriculture &
Natural Resources, Kenya Methodist University P.O. Box 267-60200, Meru Kenya; 3Mwea

Irrigation Agricultural Development Centre P.O. Box 210-10303,Wang’uru, Kenya
E-mail: njugunamichaeln@yahoo.com

Abstract
In Kenya wheat is ranked second after maize as source of food and feed. Despite its importance
wheat production has stagnated in the last decade. Its annual domestic demands stand at 900,000
MT against production of 300,000 MT. Low production is mainly due to low nitrogen use among
other causes. Methods of nitrogen application were evaluated on wheat varieties (K Tai, K
Sunbird and K Wren) grain yield and yield components. Field trials were laid out in RCBD
replicated three times in a split plot arrangement in Njoro (2,164 m asl) and Mau Narok (2,690 m
asl.) in 2011/2012 cropping season. Main plots consisted of wheat varieties and sub plots
consisted of split nitrogen application at sowing (GS 0), tillering (GS 22) and stem elongation
(GS 30). Parameters measured were plant height, tillers, productive tillers, spikes, main spike
length, grains/main spike, biomass, harvest index, thousand kernel, and grain yield. There were
significant (<P0.05) variety yield differences  in Mau Narok with K. Tai giving the highest grain
yield 2842 kg/ha, K. Wren (2674 kg/ha) and K. Sunbird (2560 kg/ha). Split application of
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nitrogen significantly (P<0.05) influenced grain yields (6132.0 kg/ha) in Njoro and (3034.0
kg/ha) in Mau Narok. There were no interactions (varieties x nitrogen application). Kenya Tai
was the best variety in both sites. Split application of nitrogen increased wheat yield output. Split
application of GS 22 and GS 30 was the best method.  Further research is required to evaluate
different N application rates at different growth stages on the newly released varieties.
Key words: Growth stages, nitrogen, wheat

Potentially Mineralisable Phosphorus as a Source of Plant Available P State where The P is
From because the Abstract Indicates P from Conservation Tillage

Stanlee Juma and James H.A. Maida

Lilongwe University of Agriculture and Natural Resources
Email: sjuma86@yahoo.co.uk

Abstract
Inorganic phosphorus availability for plant uptake is often very low in highly weathered acid
soils. Use of conservation tillage is increasing in tropical agriculture, suggesting the
consideration of crop residue as a potential source of plant-available P. The extent to which the
predictive value of Mehlich 3, used as an index of available P for soils, has not been investigated
in detail using Malawi soils. The main objective of the present study, therefore, was to determine
whether the efficacy of Mehlich 3 was improved when mineralisable P was taken into account.
The soils selected for investigations varied from 9 mg kg1 to 50 mg kg1 in their Mehlich
3 extractable P status. The soils were collected from different parts of Malawi. The
Mehlich 3 extractable phosphorus was strongly correlated with pH (r = 0.766; P< 0.01). The
correlation between organic matter and organic P was also highly significant at the 0.1 per cent
probability level. The phosphorus uptake was negatively correlated with organic matter (r
=0.621*), and positively related with total P (r = 0.644; P< 0.05), pH (r = 0.793; P< 0.01),
inorganic P (r = 0.961; P< 0.001), Mehlich extractable- P (r = 0.870; P< 0.001) and mineralised
P (r =0.868; P< 0.001).  Increase in the incubation periods resulted in the increase in P uptake.
The Mehlich 3 extractable phosphorus was strongly correlated with total inorganic phosphorus (r
= 0.881; P< 0.001), mineralised phosphorus (r = 0.815; P< 0.001), organic phosphorus (r =
0.993; P< 0.001), pH (r = 0.766; P< 0.01), and organic matter (r =0.553; P< 0.05). The
present findings confirm that the efficacy of the Mehlich 3 method may be improved if
mineralisable soil P fraction is taken into account.
Key words: plant-available P, mineralisable P, mehrich 3, extractable p, P uptake.
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Effect of organic and conventional agronomic practices on subterranean termites in agro
ecosystem in central Kenya

J J Anyango, Z OLagat; K Fiaboe, A W Muriuki and SStöckli

Email: anyangojohn@yahoo.com

Abstract
In order to evaluate the impact of agronomic farming based on organic and conventional
practices, viz, addition residues (mulches and litter), incorporation of soil amendments (animal
organic manure and soil composting and inorganic fertilizers - NPK, and moisture level regimes
(rain fed and supplemented irrigation) on termites abundance and their pest action in maize
(babycorn- mono crop) and dry maize plus dry beans - mixed crop. A long term experiment
based on the randomized complete block design with four replications were conducted
comprising of treatments: organic high and low and conventional high and low at both Thika and
Chuka sites. Results showed (i) significant difference between termites’ counts in organic
treatments followed by organic low in the two sites recording higher numbers. The lowest
termite count was on the other hand recorded in conventional plots.(ii) Secondly significant
difference between termites’occurrences was registered with in the soil substrates and uppermost
(0-10cm) soil depth. (iii) Higher termite occurrenceswas recorded from in-between plants within
plant rows where soil amendments are applied when compared to between rows.(iv) Highest
plant damage by the termites was registered from organic high. This however occurred just at
Thika plots. The probable reason for the high termites’number and significance in the farming
systems organic viz conventional farming practices is discussed in the lightof these results.
Whatever the cause(s) for the significantly higher termites observed in the organic treatments
supports the proposition that they can promote abundance of termites in agro-ecosystems i.e. in
decaying dead plant material, promotion of nutrient circulation and soil formation for sustainable
crop production.
Key words: termites, babycorn, organic, conventional, residues, soil amendments, moisture
levels, sustainable farming.

Pest and Disease Management Guidance for Kenyan Farmers Growing Export Fresh
Beans and Peas in Pods

Kasina M1, R Vaughan2, S Njoroge3, C Kambo1, B Rotich2, M Otipa1, C Gacheri2, M Nyongesa1,
I Oeri2, L Wasilwa1, V Wasike1, J Mulwa1

1KALRO, P.O. Box 57811-00200 Nairobi Kenya; 2Dudutech IPM Solutions, P. O. Box 1927 -
20117 Naivasha Kenya; 3Syngenta East Africa Ltd, P.O. Box 30393-00100, Nairobi Kenya

Email: Kasina.j@gmail.com, Muo.Kasina@kalro.org
Abstract
French beans (Phaseolus vulgaris L.) and peas (Pisum spp) are important Kenyan export
vegetables. However, their markets have been affected by non-compliance with maximum
residue limit (MRL) restrictions, which require 10% of the produce to undergo phytosanitary
inspections. The results are more notification of exceeded MRLs and non-permitted pesticides.
This study was carried out to develop an integrated pest and disease management (IPDM)
guidance for small-scale farmers. Experiments for French beans were carried out at KALRO
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Kabete and Mwea while peas were grown at KALRO Tigoni (south Kinangop field station),
from January to April 2014. The IPDM treatments included bio-control products (Trichotech,
Mytech, Nematech, Beauvitech, Amblytech, Diglytech, Lecatech and Helitech), chemical
pesticide products (Apronstar, Dynamec, Actara, Score, Karate, Pirimor and Thiovit) and a
combination of bio-control and synthetic products within the Agronet technology. The products
were applied on need basis and were crop/pest specific. Data collected included disease
incidence, pest infestation, and, yields. Agronet technology combined well with bio-control and
pesticides to reduce pests and disease effect, giving the highest yields. Diseases were managed
easily by effective scouting and fungicide application in both crops. Biocontrol alone was
effective against red spider mites, aphids, thrips, leaf miners and whiteflies but not against bean
fly and diseases on French beans. Synthetic pesticides alone were effective against bean fly and
diseases. The IPDM, which combines the use of biocontrol and synthetic pesticides within the
Agronet technology, offers the best-bet option for these crops. It includes infusion of these
traditional chemical pesticides at the start of planting to protect against bean fly and damping off
diseases followed by more biological/zero residue treatments as the crop matures, and nearer to
the harvest date, where the risk of MRLs is increasing. Efficient scouting is essential to ensure
timely decision making on what products to apply.
Key words: MRL, biocontrol, traditional chemical pesticides

Evaluation of Anti-aphid Properties Associated with Raw extracts of Solanum incanum Fruit
Water Extracts

Lameck Nyaga, Simon Peter Muriuki **, Allan Jalemba Mgutu**

**Department of Biochemistry and Biotechnology, Kenyatta University-Kenya, P.O Box 43844-
00100, Nairobi, Kenya

Email: lamecknyaga@gmail.com,
Tel: +254774865958

Abstract
Solanum incanum remains speculated, under the folklore context, to be exhibiting a wide range
of herbal and pesticidal properties. However, no scientific studies have been undertaken to
validate the claims. Modern agriculture is facing challenges from increased use of synthetic
pesticides for example dichlorodiphenyltrichloroethane (DDT). Synthetic insecticides cause
environmental pollution and affect the health of the users. Additionally, the insecticides are
expensive for most farmers; especially in the sub-Saharan Africa. Organic natural insecticides,
also called bio-pesticides, are a possible solution since they are biodegradable and could be more
affordable. This study sought to establish possible insecticidal activity ofripefruit water extracts
of S. incanum on the green peach aphid (Myzuspersicae).The study was conducted at Kenyatta
University Plant Transformation Laboratory research farm. Fruit water extracts from ripefruits
of S. incanum, were sprayed on M. persicae infected sukuma wiki (kales) (Brassica oleracea) in
different dilutions including neat extract as 100% and dilutions of X2, X6, X10 and X50. Two
sets of sukuma wiki plants were used in the study. One set of plants was sprayed before the
infestation, and another after infestation with M. persicae. The study was done for 22 days.
Reduction in number of aphids as well as prevention of infestation on kales was recorded.
Results showed there was no complete prevention or eradication of aphids on both infested and
non-infested kales. The X50 dilution was found to be the best in reducing the number of aphids
(85%) on the plant by day 13.Raw water extracts of S. incanum is, therefore, suggested to have
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possible aphicidal properties. Further studies are proposed to establish fractions of the extract for
achieving the potent bioactive components and the mode of action associated with the extract on
the green peach aphids.
Key words: Solanumincanum, Myzuspersicae, Organic insecticide, Biodegradable



11

Management of Snap Bean Pests by Integrating Seed Dressing, Foliar Sprays and
Intercropping with Maize

G. O.Wafula*, J. W. Muthomi, J. H. Nderitu andG. N. Chemining’wa

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

Email: ongoya@gmail.com,
Tel. 0723144690

Abstract
Insect pests remain a major constratint in the production of snap beans and farmers mainly rely
on chemical pesticides to manage the insect pests and diseases.However, the introduction of
maximum residue levels (MRLs) for export vegetables by European markets  pose a challenge to
the use of pesticides. This study was carried out to develop sustainable options of managing snap
bean pests and reducing chemical residues on snap bean produce.
Field experiments were carried out in farmers’ fields in Mwea and Embu from July 2013 to
January 2014 for two planting cycles under irrigation. The integrated pest management strategies
evaluated included: i) seed dressing only, ii) seed dressing followed by three neem sprays, iii)
seed dressing followed by two pyrethrid sprays and one neem spray, iv) seed dressing followed
by three pyrethrin sprays and intercropping snap bean with maize, v) seed dressing followed by
two pyrethrin sprays plus one spray with a biological product, vi) seed dressing followed by two
neem sprays plus one spray with a biological product, and vii) two pyrethrin sprays and one
neem spray only. The data collected included: thrips population, bean stem maggot population,
whitefly population, yield and pest damage. The combination of seed dressing, two pyrethrin
sprays and neem applied at the vegetative stage, early flowering and early podding reduced bean
stem maggot, white fly and thrips population by 57, 53% and 71% respectively. Similar results
were also observed on plots where seed dressing combined with intercropping with maize plus
three pyrethrin sprays at the vegetative stage, early flowering and early podding. These options
also reduced pod damage due to thrips by 87% and increased yield by 189%. This demonstrates
that integrated pest management options would be viable alternatives to chemical pesticides
thereby enabling farmers produce within acceptable residue limits
Key words: Phaseolus vulgaris L, seed dressing, bio-pesticides, intercropping, integrated pest
management

Antimicrobial flavonoids from Monanthotaxisfornicata (Baill)
Ochung,’A. O1, Lawrence A. M2, Lilechi D. B3

1School of Biological and Physical Sciences, JaramogiOgingaOdinga University of Science and
Technology, P.O Box 210-41061, Bondo-Kenya; 2Department of Chemistry, Maseno University,

Private Bag, Maseno-Kenya;3Department of Pure and Applied Chemistry, MasindeMuliro
University of Science and Technology, P.O Box 150, Kakamega-Kenya

Email: atieangi@yahoo.com
Abstract
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The flavonoid derivatives dasytrichone, friesodielsidial, and cleistenolide were isolated as
antimicrobial constituents of Monanthotaxisfornicata (Baill) root bark, together with the known
compound 1-hydroxy benzoate. Structural determination was achieved based on spectroscopic
data. Cleistenolide, previously reported from Cleistoclamyskirkii showed very strong larvicidal
activity against Anopheles gambie larvae and appreciable antiplasmodial activity against the
multi-drug resistant as well as the chloroquine sensitive strains of Plasmodium falciparum with
the lowest IC50 values of 7.1 and 4.1 µM respectively. Activity against gram positive bacteria
was also significant. These compounds are being reported from this plant for the first time.
Key words: Monanthotaxisfornicata (Baill), Dasytrichone, Friesodielsidial, Cleistenolide,
Antiplasmodial, Antifungal and Antibacterial

Tuta absoluta: Threat to tomato production in Kenya
1Mbaka.J.N, 2Muniappan, R.,3Kambo, C., 1Kuria, S and 4Erbaugh, M.

1KALRO, P.O. Box 220-01000, Thika; 2 Virginia Tech University, USA; 3KALRO, Mwea, P.O.
Box 298-Kerugoya; 4Ohio State University, 242 Agriculture Administration Building, 2120

Fyffe Road, Columbus, OH 43210, USA.
Email: jnmbaka@yahoo.com

Abstract
Tomato (Solanumly copersicum L.) is mainly grown in Kenya by small scale growers for food
and as a source of income. It was conventionally grown under open field, irrigated or rain fed
conditions until recently when production under high tunnels (‘greenhouses’) in urban and peri-
urban areas was introduced. Development, dissemination and adoption of integrated management
of the main tomato pests and diseases (white flies, Bemisia tabaci, thrips, Frankliniela
occidentalis, bacterial wilt, Ralstonia solanacearum and tomato leaf curl virus) led to increased
production resulting in a production of 494, 036.5 metric tons of fruits valued at KES 14.1
billion in 2013. This success is now under threat by the new invasive insect pest, the tomato leaf
miner (Tuta absoluta Meyrick). First reported in Spain in 2006, the pest moved to Northern
Europe in 2008, then to Africa, Algeria and Senegal in 2009. It was reported in Ethiopia in 2012
and Isiolo in the Northern part of Kenya bordering Ethiopia in March 2014. Other crops affected
by T. absoluta in Kenya include potatoes (Solanum tuberosum), night shade (Solanum nigram)
and eggplant (Solanun melongena).  The damage, losses and integrated management strategies
for T. absoluta are described.
Keywords: Damage, invasive, management, new, species, tomato.
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Degree of Commercialization by Male and Female Rice Farmers’: A Case for Ahero
Irrigation Scheme, Kenya
Samuel Onyango Omondi

University of Nairobi, Department of Agricultural Economics,
P.O. Box 29053-00625, Nairobi, Kenya

Email: onyisam316@yahoo.com
Abstract
Agricultural commercialization has a potential to increase farming households income, improve
food security and reduction in poverty levels. Agricultural commercialization entails the extent
of output and input markets participation; hence it can be either input oriented or output oriented.
The current study focused on rice commercialization, a commodity whose consumption has
steadily been increasing at a higher rate relative to maize and wheat.  The study assessed the
degree of rice commercialization and the determinants of commercialization of male and female
rice farmers in Ahero Irrigation Scheme, Kenya. Data on farm household and farming
characteristics were collected through a pretested household questionnaire. Stratified sampling
and probability proportionate to size sampling were used to select a sample of 221 rice farmers.
A Household Commercialization Index (HCI) was computed to estimate the degree of output
commercialization. The Household Commercialization Index was then modeled as a function of
explanatory variables. Informed by the Chow test, three linear regressions were estimated; for
male farmers, female farmers and the whole sample. The commercialization indices for male,
female and whole sample were 0.77, 0.79 and 0.78 respectively. Household size, participation in
off-farm income generating activities, household income, output price and use of
insecticides/fungicides were found to be important determinants of rice commercialization. The
recommended policy options are to advice and train farmers on insecticides/fungicides use and
the government to have a planned exit from agriculture by introducing attractive off-farm income
generating activities.
Keywords: Smallholder farmers, commercialization, rice, Kenya, gender

Gender Factors Influencing Participation of Men and Women in Small-Scale Agriculture
and Household Economy

F. Kariuki1, P. Okemwa1, Grace Wamue1 and M. Maina1

Kenyatta University, P.O Box 43844-00100, Nairobi
Email: Kariuki.fn@gmail.com

Abstract

This study examined the factors that influence the participation of men and women in small-
scale agriculture in Gatundu South District. It was based on the premise that there are socio-
cultural and value related factors, which contribute to minimal participation by men in
agriculture. It set to identify and describe these factors, as well as suggests strategies of
addressing the unequal participation by men and women in small-scale agriculture in the district.
The farming systems approach theory guided the study. The study targeted small-scale farmers in
two of the five locations in Ndarugu division. Enumeration areas in the selected locations served
as the sampling units for the study. Multistage sampling technique was employed to sample 30%
of the households. Two divisional agricultural officers and two assistant chiefs served as key
informants. Primary data were collected through semi-structured questionnaires and interview
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guides. Secondary data were obtained through library search. Analysis of questionnaire data was
done using the Statistical Package for Social Sciences (SPSS) Version 17.0 and the findings
presented in tables, graphs and figures. The research found that there are numerous challenges
that have hindered active participation of men and women in small-scale agriculture in Gatundu
South District. These include cultural attitudes towards agriculture, laziness, alcoholism, small
farm size, lack of alternative jobs, lack of farm inputs, and low farm income which discourage
men and women from participating. To address these challenges, the study recommends the
following measures: enhancing gender mainstreaming trainings to farmers and all service
providers in the agricultural sector, sensitizing and financing farmers to adopt technologies that
would intensify production of their small farms, eradication of illicit brews, facilitating trainings
on value addition of agricultural products as well as promotion of gender transformative attitudes
towards participation of men and women in small-scale agriculture and house hold economies.
Keywords: gender, access, participation, resource use, labour, household economy

A field-based and ICT strategy to disseminate 4R Nutrient Stewardship knowledge to
support crop production intensification in Western Kenya

Mugi, E.,* Njoroge, S. and Zingore, S.

International Plant Nutrition Institute, Sub-Saharan Africa Program
P.O. Box 30772-00100, Nairobi, Kenya

E-mail: mugiesther@gmail.com
Abstract
Inappropriate fertilizer recommendations and lack of access to information on good crop and
nutrient management practices are key factors underlying low crop productivity in sub-Saharan
Africa (SSA). This has mainly been due to the continued use of blanket fertilizer
recommendations despite the obvious heterogeneity of farm types in the region and the limited
capacity of majority of government extension services. To address this, the International Plant
Nutrition Institute (IPNI) is implementing a project to disseminate 4R Nutrient Stewardship
knowledge to support sustainable crop production intensification in Western Kenya. The 4R
Nutrient Stewardship Framework developed by the fertilizer industry worldwide aims to provide
the context for efficient nutrient management focusing on four central components: applying the
right fertilizer source, at the right rate, at the right time in the growing season, and in the right
place. To achieve this, the project is developing and disseminating simplified extension products
based on the 4R Nutrient Stewardship Framework. The project is also using on-farm
demonstration sites for training farmers and extension officers on best crop and nutrient
management practices. The project is further developing a simple nutrient management decision
support tool, Nutrient Expert® for Hybrid Maize (NE), that enables farmers and extension
officers to develop site-specific crop and nutrient management practices to enhance crop
productivity and income. NE also serves as an attractive yet robust extension tool for use by
African youth engaging in agriculture.
Key words: Farm heterogeneity, 4R Nutrient stewardship, Nutrient Expert
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Youth in ICT: As Agents of Sustainable Agricultural Development in Africa
Adebola Adedugbe

Farm Ideas Nigeria
Email: bolaadedugbe@gmail.com Tel: +2348056225467

Abstract
Agriculture is the mainstay of most countries in Africa. It employs up to 90 per cent of the rural
workforce, who are mostly youth and women. Engaging youths in Information and
Communications Technology (ICT) in agriculture is critical to economic and agricultural
development of the African continent. The objective of this paper is to identify and mobilize the
potentials of young Africans in agriculture through ICT and recognize their role as the dominant
driver for sustainable agricultural development. The youth are vibrant, energetic, and innovative
and have the potential to play a significant role in sustainable agriculture.  This paper identifies
the role of ICT as a tool for attracting youths in agriculture. The development of ICT is important
in stimulating youths in SME’s to compete favorably and effectively as a way to fight poverty
through job and wealth creation. It is one of the strategies for promoting entrepreneurship by
increasing the availability and diversity of online information. The exchange of information is
essential for stakeholders in the agricultural sector, as it is the tool to establish, develop and
manage efforts to improve performance, productivity and economic competitiveness in local and
international markets. In this regard, Information and Communications Technology (ICT) is a
powerful tool, fast and innovative to facilitate the exchange of information among all
stakeholders in the agricultural sector.
Key words: Youth, ICT, entrepreneurship, agriculture

Deployment of a Low Cost Wireless Reprogrammable Drip Irrigation Controller in
Tanzania

1Kadeghe Fue, 2John Schueller, 3Arnold Schuman, 4Siza Tumbo and 5Daniel Lee

1 Computer Centre, Sokoine university of Agriculture; 2Department of Mechanical and
Aerospace Engineering, University of Florida; 3Department of Water and Soil sciences,

University of Florida; 4Department of Agricultural Engineering and Land Planning, Sokoine
University of Agriculture; 5Department of Agricultural and Biological Engineering
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Abstract
Drip irrigation controllers already exist and are imported from outside Tanzania; however, they
are costly and difficult to repair in case of a breakdown. This paper presents a drip irrigation
controller that can be locally made and be used in African countries, particularly in Tanzania
using site specific irrigation techniques of scheduling and monitoring. Achievement of high
quality products for horticultural crops needs strict monitoring of irrigation water. The device is
a solar-powered controller that uses low cost electronic devices to automatically irrigate and to
determine when and how much to irrigate. Under this project, the controller has been developed,
tested, improved, price determined and finally it is expected to be commercialized. It is running
using PIC18F4585 microcontroller and the WiFly wireless module. It can be controlled using
android application installed in the phone and also it is reprogrammed wirelessly using boot
loading technique. It can accurately irrigate with at least 98% accuracy and collect data with at
least 99% accuracy. The reliability of the instrument depends on existence of supplied power,
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whenever the power is available then the system uptime is 100%. The controller is evaluated
under different conditions to achieve the water control needed by the farmer. The controller
produced data that reveals the field conditions and can reveal good soil moisture percentage
threshold for the plants in comparison to water holding capacity of the soil profile. The controller
performed satisfactorily for commercialization.

Gender Policy and Governance
Maria Onyango

Jaramogi Oginga Odinga University of Science and Technology
Email: inventum@vsnl.com

Abstract
Conceptualizing development and gender entails deep implications of policy and governance.
Gender is relational expression that is constructed on roles, responsibilities and obligations
expected of men, women and youth.  Many traditional and ethnic communities classify women
and children as the same gender group.  Cultural and Religious policies have colluded to place
women to a minority position on issues of development. As an associational school of thought
gender is perceived as feminine or masculine.  Where wealth go to the strong ones poverty is the
domain of the weak whereby feminization of poverty in African communities is seen as a norm
rather than an exception.  FAO (1998) found that women utilize 80% of land owned by men, an
approach to farming that appears universal in most local communities and continues the
feminization of poverty index. Development policy recognizes the importance of human ability
to influence and control the natural and social environment according to their gender group.
Gender differentials are related to the power differential between men and women. Governance
comes in because women continue to occupy lower-status and lower-paying jobs; they
experience greater unemployment than men. The paper explores how gender and development
have become critical for planners in strife to attain holistic economic growth.  Economic
development needs inclusive participation by all gender groups.  Feminization implies that
women are not empowered to participate freely in national development activities, national
statutes and constitutions. The general trends concentrate capacity building on masculinity “men
as the bread winners”. The breadwinning responsibilities carried in contemporary times by
women appear to be overlooked or minimized. Because women are increasingly rejecting open
subordination and stereotyping of jobs and responsibility the paper argues that governance and
policy structures need to be redefined towards more inclusive strategies where men and women
are in decision making positions both in private and public life.  Although the play-ground is not
level, statistical representation of women in administrative jobs is proving that education is  the
governance tool for attaining equitable distribution of national wealth and resources and fueling
real economic development.
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A review of Urban Agriculture in Kenya: The Role of Urban Agriculture in Improved food
security and Incomes

Scolastica Wambua

KALRO- Kandara, P.O Box 220, Thika; 0727-457659

Email: Scolastica.wambua@kalro.org

Abstract
Urban agriculture is an industry located within (intra-urban) or on the fringe (peri-urban) of a
town, city, or metropolis, which grows and raises, processes and distributes a diversity of food
and non-food products, (re-) using largely human and material resources, products and services
found in and around that urban area, and in turn supplying human and material resources,
products and services largely to that urban area. Urban and Peri-Urban Agricultureis expected to
be even more important in the future, as most of the growth in global population between now
and 2030 will be concentrated in the urban areas of developing countries. World-wide, urban
Agriculture involves some 800 million people and generates significant livelihood opportunities,
not only for urban and peri-urban farmers, but also for traders, input suppliers and other service
providers along the value chain for domestic produce. As urban populations increase, agriculture
in the cities and towns has also been on the rise. The towns and cities act as ready markets,
transportation costs are low and inputs are easily accessible. The biggest challenge is shrinking
land sizes due to the rapid real estate development.Access to water is essential for all urban
agriculture, but water is becoming increasingly scare and more costly, reducing the
competiveness of urban agriculture. To overcome this, there is widespread use of sewage water
for irrigation as well as low- cost fertilizer, which poses health risks to farmers and consumers.
These problems are likely to escalate with increasing population density in cities and towns.
Keywords: Urban, Peri-urban, Opportunities, Challenges, Livelihood

Effect of Modified Atmosphere Packaging (MAP) on post-harvest shelf life of sweet yellow
passion fruit (Passiflora ligularis)

Kirakou P. Stanley and Jane Ambuko

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

Email: stanley.pchumba@gmail.com
Abstract
Sweet yellow passion fruit (Passiflora ligularis) was recently introduced to Kenyan farmers as
an alternative to the traditional purple passion fruit (Passiflora edulis). Sweet yellow passion
yields more juice than the purple passion fruit, making it a better alternative for juice makers. It
is also less susceptible to some of the diseases such as Fusarum wilt and Phytophthora root rot
that have wiped out purple passion fruit orchards. Despite its great potential, sweet yellow
passion fruit is highly perishable and deteriorates very fast after harvest. Among the factors
contributing to its perishability is the fact that it is prone to high water loss that leads to reduction
in saleable weight and aesthetic quality due to shriveling. The objective of the present study was
to determine efficacy of modified atmosphere packaging to slow the deterioration and extend the
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shelf life of sweet yellow passion fruits. Tree-ripe fruits were selected for uniformity and
randomly batched into 4 batches of 50 fruits. Fruits in 3 batches were either packaged in two
types of Activebag® of different permeabilities (A45 or A 35), or in ordinary polythene bags that
are used commercially to package fruits.  The 4th batch was left unpackaged (control). The fruits
were stored on open shelves at ambient room conditions (Temperature: 25 ± 1oC and RH: 60±
5%). Four fruits were sampled randomly from each of the 4 batches after every two days for
evaluation of shelf life parameters including respiratory activity, ethylene evolution, cumulative
weight loss, peel/juice color changes, total titratable acidity and total soluble solids. Modified
atmosphere packaging (all options) extended the shelf life of the fruits by up to 14 days
compared to unpackaged control fruits which were discarded by the 7th day of storage.
Cumulative weight loss was the most affected parameter with the control fruits loosing 26.2% of
the initial weight compared to just 6.9% and 10.3% respectively for Activebag® (A45 and A35)
and the ordinary polythene  by the 7th day of storage. At the end of shelf life (after 21 days),
fruits stored in Activebag (A45) had lost only 22.2% of the initial weight. Similarly, ethylene
evolution, respiratory activity and other changes including TTA, TSS and color were
significantly slowed by MAP. Although ordinary polythene bag preserved quality better
compared to unpackaged control fruits, the fruits started rotting by the 12th day and had to be
discarded.  Therefore both Activebag® ( A45 and A35) can be recommended for commercial
application to maintain quality and extend the shelf life and therefore marketing period of sweet
yellow passion fruits.
Keywords: Sweet yellow passion fruit, Activebag®, MAP, water loss, respiration, ethylene,
quality

Post-harvest UV-C treatment improves shelf-life and quality of African leafy vegetables
Gogo E.O.1,2*, Huyskens-Keil S.1, Ulrichs C.1Opiyo A.M2

1Humboldt-Universität zu Berlin, Faculty of Plant Sciences, Division of Urban Plant Eco-
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Abstract
Consumption of African leafy vegetables (ALVs) has increased in the recent past, majorly
because of their high nutritive value and antioxidant potential. However, limited studies have
been done to enhance quality and reduce post-harvest losses. To address this, a study was
conducted at Humboldt Universität zu Berlin (Dahlem) between April to June, 2014, to
determine post-harvest UV-C treatment effects on quality and shelf life of amaranth
(Amaranthus cruentus L.) and Ethiopian kale (Brassica carinata A. Braun). Both vegetables
were harvested at 8 WAP and immediately subjected to 1.7 kJm-2, 3.4 kJm-2 and control
treatments without UV-C treatment. The vegetables were then stored at 5 °C (and stored for 2, 4
(Ethiopia kale) or 6 (vegetable amaranth) and 14 days) and 20 °C (and stored for 2, 4 (Ethiopia
kale) or 6 days (vegetable amaranth). The experiment was laid in CRD with three replications.
Post-harvest treatment of the studied vegetable leaves with UV-C reduced their weight loss and
enhanced their carotenoid and chlorophyll content at hormic UV-C application (1.7 kJm-2). Low
temperature storage reduced weight loss, carotenoid and chlorophyll degradation and enhanced
UV-C effects. The results of these studies therefore indicate relatively affordable and easy to
apply methods are available for improving quality and reducing post-harvest losses of ALVs,
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which maybe vital in enhancing food security.
Keywords: Crop Quality, Post-harvest Losses, Indigenous Vegetables, UV-C Treatment

Characterization, Evaluation and Selection of Spider Plant (Cleome Gynandra) Accessions
with Desirable Traits from Kenya and South Africa

D. O. Wasonga1, J. L. Ambuko1, G. N. Cheminig’wa1 and B. G. Crampton2

1Department of Plant Science and Crop Protection, University of Nairobi,
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Pretoria, .O Box Private Bag X20, Hatfield 0028, South Africa.
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Abstract
Spider plant (Cleome gynandra L.) is one of the African leafy vegetable that is growing in
importance and popularity in Kenya because it is highly nutritive and contains health promoting
bioactive compounds important in combating malnutrition and reducing human degenerative
diseases. Despite this, there are limited efforts to improve its agronomic and nutritional quality
attributes. The objective of this study was to explore the phenotypic diversity among Kenyan and
South African accessions of spider plant and identify desirable agronomic traits for future crop
improvement programs. Thirty two accessions comprising twenty three Kenyan and nine South
African were used in the study. The accessions were planted at the University of Nairobi’s
Kabete field station in a randomized complete block design (RCBD) with 3 replications. Data
were collected on days to 50% flowering, chlorophyll value, plant height, stem girth, number of
primary branches, single leaf area, number of leaves per plant, number of pods per plant and seed
yield per plant. The data were analyzed using Genstat and means separated using Fishers Least
Significant Differences (LSD p<0.05). A correlation was performed to estimate quantitative
relationships among the traits. There were significant differences (p<0.05) among accessions in
the days to 50% flowering, chlorophyll value, plant height, stem girth, number of primary
branches, number of pods per plant and seed yield per plant. South African accessions had few
leaves per plant and smaller leaf areas compared to Kenyan accessions. Accessions with many
leaves were superior in chlorophyll values, plant height, stems girth, number of pods, and seed
yield per plant. The findings of this study identified twelve accessions that could be used in
future spider plant improvement programmes.
Keywords: Spider plant, accessions, characterization, agronomic traits

Effect of Moisture conservation practices on growth, yield and quality of snap bean in
Central Kenya
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Abstract
Snap bean (Phaseolus vulgaris L.) is one of the major vegetables produced in Kenya mainly for
export market. Its production is constrained by limited moisture availability hence, conservation
of the available water is critical. A study was conducted to evaluate the effect of moisture
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conservation practices on the growth and yield of snap beans in Mwea and Embu. The following
moisture conservation practices were evaluated: i) tied ridges, ii) untied ridges, iii) mulch
without ridges, iv) mulch with tied ridges, v) mulch with untied ridges and vi) no ridges and no
mulch (control),. The treatments were laid out in a randomized complete block design and
replicated three times. The data collected included plant emergence, plant vigor, number of days
to 50% flowering and 50% pod formation, number of pods per plant, extra fine pod yield, fine
pod yield and total marketable pod yield. Data was subjected to analysis of variance and mean
separation was done using the least significant difference test at p=0.05.
Tied and untied ridges with or without mulch accelerated the time to 50% pod formation of snap
beans in Embu. Tied or untied ridges with or without mulch resulted in higher number of pods
per plant and higher extra fine, fine and total marketable pod yields. In Mwea, mulched plots
with untied ridges had up to 46.9% higher total marketable pod yield than un-mulched plots with
tied ridges, un-mulched plots with untied ridges and mulched plots with no ridges, respectively.
Ridging produced higher pod yield and yield parameters than no ridging. Mulching without
ridging had no significant effect on the yield and yield components. There were no significant
differences between tied ridges with mulch and untied ridges with mulch in snap bean growth
and yield attributes. Mulched plots with untied ridges had significantly higher net profit than the
other treatments. Hence, the use of mulch with untied ridges may be recommended to farmers in
both Mwea and Embu.
Key words: Phaseolus vulgaris, moisture conservation, ridges, mulch, pod yield.

A review of organic matter dynamics in African Indigenous Vegetables Production Systems
Enos A. Onyuka, Darius O. Andika, and Christoff Engels

Email: enosonyuka@gmail.com
Abstract
African nightshades (botanical name) are among the many traditional leafy vegetables that
continue to be cultivated by Kenyan communities. Many traditional vegetables act as food
security and are source of better nutrition as they are rich in calcium, iron, and vitamins A and C
and have potential to provide household economic security. Despite these many advantages, the
levels of production have remained low which has been in part attributed to poor production
technologies. Role of organic matter in crop farming systems cannot be overemphasized but its
optimal application, source and quality (fully decomposed) is essential for maximum benefits.
Organic matter improves soil nutrients pool, provides substrate for microbial population and
improves physical environment of the soil. Understanding optimal use of organic matter in
vegetables production by small scale farmers will ensure increased productivity and sustainable
environmental conservation. To achieve this, better understanding of key processes in nutrients
release from organic matter and utilization by specific vegetable species is important. The
objective of this review paper is to present an account of dynamics in organic matter use in AIVs
production and suggest way forward on better utilization.
Key words: Soil organic matter, African Indigenous Vegetables, farming systems, small scale
farmers.
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Evaluation of Interactive Effects from Combined Cattle Manure and Mineral Fertilizer
Application in Maize Cropping System

Mavis Badu
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Abstract
A field experiment was conducted at Kpongu in the upper west region of Ghana to determine the
added benefits in maize grain yield from combined applications of manure and mineral fertilizer,
followed by a 70 days laboratory incubation study to identify the mechanisms for interactive
effects from the combined applications. Nine treatments (0, 50 and 100% of the 60 - 40 - 40
Kg/ha NPK recommended rate by 0, 50, 100% of 5 t/ha recommended rate) were applied to
Akposoe maize in a factorial experiment arranged in RCBD on the field and same treatments
applied on mass basis  in a factorial experiment arranged in CRD in the incubation study. In the
field experiment, the use of 100% NPK + 5 t manure gave the highest grain yield of 4678 Kg/ha.
Synergistic interaction resulting in added benefits in grain yield were observed from all the
combined treatments except 50% NPK + 2.5 t manure which accrued an added disadvantage of
44 Kg/ha. The use of 50% NPK + 2.5 t manure increased soil nitrogen by 66% and phosphorus
by 3.71% after harvest. The economic analysis proved that 50% NPK+ 5 t manure and 100 %
NPK + 2.5 t manure were the most economically viable combined treatments. From the
laboratory incubation study, combined application of manure and mineral fertilizer improved
nutrient release and demand synchrony confirmed by principal component analysis which gave
the improved nutrient synchrony mechanism a higher percentage (45.72%) cumulatively.
Resource poor farmers may, therefore, reduce mineral fertilizer doses by 50 % and supplement it
with quality cattle manure without compromising yield and profit. The timing for fertilizer
application should be considered critical since the improved nutrient synchrony mechanism
contributes most to synergy.
Key words: synergy, economic viability, nutrient synchrony, priming

Effect of Compost Enriched With Spores of Trichoderma Harzianum (Rifai) on the Yield of
Maize and Cowpea under Shelter in Burkina Faso
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Abstract
Improving the bioavailability of major nutrients in the soil through the enrichment of compost
with spores of Trichoderma harzianum can be an alternative ecological intensification for
increasing crop yields. The objective of this study was to evaluate the effect of enriching
compost with spores of T. harzianum I-1236 on soil productivity. The study was conducted in a
greenhouse in pots, an experimental device completely randomized block with six (6)
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treatments: 1) Control (T), 2) Compost alone (C), 3) Compost + T.harzianum (C + Th), 4)
mineral fertilizer only (NPK), 5) Compost + NPK (NPK + C) and 6) Compost + NPK +
T.harzianum (C + NPK + Th). Each treatment was replicated six (6) times. Cowpea and maize
was used as test plants. The performance parameters including plant diameter and plant height
shoot and root biomass the nodulation of cowpea was measured. The content of nitrogen (N) and
phosphorus (P) of ground biomass was determined. The only mineral fertilizer or in combination
with compost and spores (NPK, NPK + C and C + NPK + Th) obtained the best growth and the
largest biomass. T. harzianum spores in combination with compost (C + Th) promoted
nodulation of cowpea after witness. The number of nodules were 27.7 ± 2.2 and 35.5 ± 1.9
respectively obtained with the treatments C and Th + T. The organ mineral fertilizer improved
the N and P content of the ground biomass.
Keywords: Compost, Trichoderma harzianum, cowpea, maize,

Improving Nitrogen Management under Rice Production in Lowland Eastern Rwanda
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Abstract
New rice varieties with long grain have been released in Rwanda since 2010 but their adoption
by farmers is low. Farmers prefer local varieties, arguing that the new varieties do not produce
high yields as compared to the local varieties. The national average yield is 5.5 t ha-1 for the local
varieties, while the new varieties produce 3.5 to 4.5 tons ha-1. The aim of this study was to assess
the effect of improved nitrogen management on grain yield of the new rice varieties in lowland
Eastern Rwanda. The specific objectives of the study were to determine the response of the new
rice varieties to different nitrogen levels; to determine the optimum nitrogen rate and placement
for improved rice grain yield; and to determine nitrogen use efficiency of WAB and IR 28
varieties. The split-split plot design was used with two methods of N placement ((broadcast and
deep placement) ) at the main plot level, five nitrogen rates (0, 40, 80, 120 and 160 kg N ha-1)  at
the sub plot level and two rice varieties (WAB 880-1-38-20-28-P1-HB and IR 28) at the sub-sub
plot level. The optimum fertilizer nitrogen rates were 106 and 98 kg N ha-1 for WAB 880-1-38-
20-28-P1-HB and IR 28, respectively. There was no significant difference in rice grain yield
between the two methods of placement; the maximum grain yield was obtained at 120 kg N ha-1

for both varieties. Nitrogen use efficiency was higher with WAB variety as compared to IR28
variety. The recommended fertilizer nitrogen rate for lowland Eastern Rwanda for rice
cultivation is 106 and 98 kg ha-1 for WAB and IR28 varieties respectively. Broadcast application
with three splits is recommended for it doesn’t require a high cost of application compared to
deep placement.
Key words: Lowland Rwanda, Nitrogen placement, Nitrogen rates, Rice varieties

Determination of Soybean Rhizobial Effectiveness Inoculants Products and the Response of
Soybean Genotypes to N-fixation to Increase Soybean Yield on an Acidic Soil of Rwanda

Felix Nzeyimana1, Leon Nabahungu1 & Jean Baptist Tumuhairwe2
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Abstract
Soybean is an important food and economic crop in Rwanda grown mainly by smallholder
farmers. Several new varieties of soybean have been introduced in the country but yields have
remained low and even declining especially in areas with acidic soils. Soybean is a legume with
high capacity of biological nitrogen fixation, which can be enhanced to save the farmer on the
cost of inorganic fertilizer. Therefore, this study aimed at increasing soybean productivity by
using different resistant inoculants on acidic soil. Screen house experiments were established at
Rubona Station of Rwanda Agricultural Board.  Treatment to assess products efficacy on acidic
soil included: (i) four biofertiliser formulations (Biofix, Legufix, RB.Asoy and RAB inoculants),
(ii) Two rate of liming (0 and 2.5 t ha-1), (iii) absolute control (no soil input) and (iv) Urea
(positive nitrogen source control) at 100 kg N ha-1. Results indicated that all the four inoculants
products significantly (p< 0.05) increased nodulation, above ground biomass, tissue nitrogen
concentration, N-fixed and strain N-fixing efficiency on the soybean varieties.
Key words: Soybean varieties, Bradyrhizobia inoculants, Acidic soil, Biological Nitrogen
Fixation

Influence of Manure, Phosphate Fertilizer and Lime on Soil Available Npk and Uptake of
Np by Soybean in Embu, Kenya
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P.O. Box 43844 -00100, Nairobi, Kenya
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Abstract
Soybean (Glycine max (L.) Merrill) is one of the most important legume crops being introduced
into the smallholder farming systems of the Central Highlands of Kenya (CHK) for soil health
improvement, income and improved household nutrition. However, phosphorus fixation,
depletion of soil nutrients and soil acidity are major causes of low crop nutrition and yields. In
order to study the effects of organic and inorganic soil amendments on soil available phosphorus
(P) and its uptake by soybean, a study was conducted at Embu County. The study consisted of 8
treatments:  manure (0, 5 and 10 ton.ha-1), lime (0 and 2 t.ha-1) and P fertilizer (0, 30 and 60 kg
P2O5 ha-1). The experiment was laid out in a Randomized Complete Block Design (RCBD) with
4 replicates in plots of 4x4.5m. Lime contributed significantly to increase in soil available P
relative to pre-season. Manure combined with P fertilizer and both P fertilizer plus lime
increased P uptake by 153.2 % and 148.4%, respectively. These results showed the potential role
of lime, manure and P fertilizer in improving soil available P and increase its uptake. Therefore,
it is recommended to farmers in the CHK to adopt the integrated use of phosphatic fertilizers
along with lime to enhance nutrient availability, uptake and yields.
Keywords: Manure, Lime, P fertilizer, Available NPK, NP uptake

Nitrogen movement in coarse-textured soils and its availability to Maize (Zea
mays L.) Plant
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Abstract
Nitrogen (N) is the most important determinant nutrient for plant growth and crop yield. Plants
lacking N show stunted growth and yellowish leaves. Plant growth and crop yield usually
increase when N is added. However, too much N leads to weak stems in grain crops (lodging)
which result into low yield. The aim of the study was to delineate changes of N concentration, its
direction of movement and its pattern of disposition in the soil as influenced by amount of
applied water and nitrogen so as to reduce N losses and maximise its absorption by maize
roots.The study was conducted during irrigatation seasons of 2011 and 2012 at Nkango Irrigation
Scheme, Malawi. The trials consisted of factorial arrangement in a Randomised Complete Block
Design (RCBD). The factors were water and N and both were at four levels. The Triscan Sensor
was used to measure total N concentration at difference vertical and lateral points. The study
inferred that changes of N concentration, its direction of movement and its pattern of disposition
in the soil are influenced by water flux and absorption rate of plants roots due to gradient created
by absorption. The study noted that when N is in low supply, its movement towards maize roots
is greatly influenced by diffusion. The study concluded that to maximise N absorption by maize
roots, the point of N application should be at 5 cm away from the planting station to minimise N
losses through drifting away from the maize rooting zone.
Key Words: N Concentration, Water flux, Absorption rate, Diffusion
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Upscaling potato basic seed production: Can the use of stem cutting and hydroponic
technology increase potato production in Kenya--- a review
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Abstract
Stem cutting in potato (Solanum tuberosum. L.) has enhanced exponentially the quantities of
seeds produced in the Kenyan national potato programme due to the possibility of transplanting
many stems at high density either from in vitro plantlets cuttings, stem cuttings and conventional
seed tuber cuttings to produce small, disease free high quality tubers for subsequent field
multiplication. The performance of seed tubers harvested from potato plants grown from in vitro
plantlet cuttings, stem cuttings and conventional seed tuber cuttings are discussed explicitly with
reports showing performance of seed tubers produced from stem cuttings as better in respect to
plant growth, tuber number and tuber yield per hill as compared to seed tubers obtained from in
vitro or conventional method. This has therefore shown its high potential utilization in upscaling
the basic seed production in Kenya. At Kenya Agricultural and Livestock Research Organization
(KALRO), Tigoni, a rapid cost effective technique of stem cutting was developed for enhancing
basic seed production. To ensure that the potato subsector plays its rightful role in increasing
seed production deficit that is curtailing its increased yield production, it is necessary that seed
production challenges along the value chain be tackled in a sustainable manner since the farmers
still practice the same agronomic methods that were adopted in the 70s when the cultivation
acreage was big. Therefore, this review paper outlines the progress achieved in the use of stem
cuttings and hydroponics technology for production of high quality basic seed potato in Kenya.
Key words: Hydroponics, Stem-cuttings, In vitro, Plantlets

Tillage Effects on Phosphorus use efficiency of Maize (Zea mays L.) at V6, V12 and R6 in
P-fixing soils in Ghana
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Abstract
To bridge the gap in knowledge on the effects of tillage on phosphorus use efficiency (PUE) of
maize at various stages of crop growth, a study was undertaken in the short  rainy season of 2013
on an Orthi-Ferric Acrisol at Anwomaso and RhodicLixisol at Ejura in the Semi-deciduous
forest and Forest-savannah transition Agro-ecological zones of Ghana. The experiment was laid
out in a split-plot, arranged in Randomized Complete Block Design (RCBD) with three
replications. The treatments used were conventional tillage (CT) and no-tillage (NT) systems and
four phosphorus application rates designated as P0, P30, P60 and P90. PUE index; apparent
phosphorus recovery efficiency (PRE) was evaluated at the juvenile stage (V6), peak vegetative
growth (V12) and physiological maturity (R6). The results revealed that phosphorus was
efficiently utilized by maize at P60 than at P90 on both soils. Significant tillage x phosphorus
interactions (p < 0.05) was recorded among treatments at V6, V12 and R6 with regards to PRE at
Anwomaso and Ejura. The study recorded a high PRE range of 40.90 – 55.20 % at R6 on the
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RhodicLixisol at Ejura and even a higher value of 64.50 % under NTP60. Though CTP60 recorded
the highest grain yield on both locations, NTP60 recorded grain yield comparable to that of CTP60

at Ejura.

Impact of Irrigation Water, Nitrogen and Phosphorus Rates on the Relationship between
Seed Potato Tuber Firmness, Total Soluble Contents and Tuberization Capacity of

Generated Plants
Gathungu G. K.1*, Aguyoh J. N 2 and Isutsa D. K1,2
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EGERTON, Njoro, Kenya.
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Abstract
Potato (Solanum tuberosum L.) is  an  important  source  of  nutritious  food  for  the  different
parts  of  the  country. However, its productivity and industry expansion have been constrained
by the low quantity and quality seed tubers produced in the informal seed sector, partly due to
improper fertilizer management practices and irregular rainfall patterns. A study was conducted
to evaluate seed potato tuber firmness and total soluble solids (TSS) as affected by different
irrigation water, N and P rates and their effect on subsequent tuberization capacity of generated
plants. The treatments were arranged in a split-split plot layout in a completely randomised block
design, consisting of three irrigation rates (40%, 65% and 100% field capacity), four N rates (0,
75, 112.5 and 150 kg N/ha) which was supplied as urea (46% N), and four P rates (0, 50.6, 75.9,
101.2 kg P/ha) supplied as triple superphosphate, replicated three times and repeated once. Three
harvested seed potato tubers per treatment were analysed for firmness and total soluble contents
after which fifteen per treatment were randomly selected and stored for 90 days to facilitate
sprouting. After storage three of the sprouted tubers per treatment were planted under prevailing
(outdoor) farmer conditions to determine the treatments with the highest tuberization. The
emerging plants were allowed to grow for a period of 8 weeks in both trials I and II. Data
collected were subjected to analysis of variance and significantly different means were separated
using Tukey’s Studentized Range Test at P≤0.05. Seed potato firmness (kgf) or softness and TSS at
harvest and after storage was significantly dependent on the effects of irrigation water, N and P
application. At harvest high irrigation water application significantly decreased the seed potato firmness
from 10.4 and 11.4 kgf to 9.2 and 10.2 kgf and TSS to 5.5% and 5.5% to 6.0% and 6.1%, observed
with 40% compared to with 100% rate. Application of high N rate at 112.5 kg N/ha compared with low
N rate of 0 kg N/ha and P at high rate of 101.2 kg P/ha, increased the seed potato firmness by 0.6 and
0.9 kgf , and 1.5 and 1.6 kgf both in PTrials I and II, respectively. Combined application of N and P
at 112.5 kg N/ha and 75.9 kg P/ha, compared to 0 kg N/ha and 0 kg P/ha increased seed firmness
after storage by 1.3 and 3 kgf and TSS by 1.4% and 1.6%. Integration of N at 0 to 112.5 kg N/ha
with 65% irrigation rate increased number of tubers produced by the resultant plants by 3.4 and
5.4, while high P rate at 75.9 kg P/ha increased tuberization by 8.4 and 10.7, in RTrials I and II,
respectively. The number of tubers harvested from plants established from seed potato that was
produced with different irrigation water, N and P application rates significantly varied between
the different potato plants evaluated. The highest number of tubers per resultant plant was 16.7
and 22 observed with seed potato that was raised with 65% FC together with 112.5 kg N/ha and
75.9 kg P/ha and the lowest was 4.3 and 8.3 observed with seed potato that was raised with
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100% FC together with 0 kg N/ha and 0 kg P/ha. When 100% FC was integrated with 112.5 kg
N/ha and 75.9 kg P/ha the resultant plants produced 11.7 and 13.3 tubers compared with 16.7 and
22 tubers observed with seed potato that was raised with 65% irrigation water which was an
equivalent decrease of 5 and 8.7 tubers in PTrials I and II, respectively It is therefore
recommended to apply intermediate irrigation (65% field capacity), N (112.5) and P (75.9 kg
P/ha) rates to optimise sprouting and tuberization characteristics of potato destined for seed use.

Tomato Grafting for Improved Yield and Quality in Open-field Production in Tanzania
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Abstract
Tomato is among the most important vegetables grown in Tanzania. However, production is
challenged by abiotic and biotic factors. Vegetable grafting has been an effective tool to combat
these challenges while improving yield and quality. Yet, in Tanzania this is still a new
technology which needs to be explored in depth. The aim of this study was to evaluate the utility
of grafting technology in tomato production in Morogoro, Tanzania. The specific objective was
to assess the effect of grafting eggplant EG195 rootstock with cv.Tengeru97 tomato on fruit
quality and yield. Two field trials (Rainy season and Dry season) were conducted at the
Horticulture Unit of the Sokoine University of Agriculture in Morogoro region. Non-grafted
“Tengeru97‟ tomato plants and “Tengeru97‟ grafted onto EG195 eggplant were compared for
their fruit yield and fruit quality. Total and marketable yields were higher from the grafted
tomato plants than the non-grafted plants in trial 1, which was conducted during the rainy season.
In contrast, the response was reversed during the dry season, where lower total and marketable
yields resulted with the grafted treatment. Fruits from grafted plants were 8 % firmer than fruits
from non-grafted plants in both experiments; this is a preferred attribute for prolonged shelf life.
The results indicate that improving tomato yield and quality by grafting technology is possible
and therefore, further work is warranted to confirm the utility of grafted tomato plants for open-
field production in Tanzania.

Effect of Liming and Selenium Application on Selenium Availability and Uptake by Maize
(Zea Mays) Crop
Brenda Masanza,

Msc. Soil Science, University of Malawi, Bunda College of Agriculture
Email: bremasanza@yahoo.co.uk

Abstract
Selenium (Se) is an essential element to health of human beings. Recommended intake of Se is
50-70 µg per person per day.  In Malawi Se intake is very low (<20 µg person-1 day-1). Soil pH is
one of the bio-physical parameters affecting Se occurrence. Acidic conditions in the soil render
Se unavailable for plant uptake. In Malawi 40% of the soils are acidic hence having low Se
products. Therefore, the need to study Se availability in soil upon application of lime,
quantifying Se accumulation in plants grown on limed soils and assessing the optimum
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combination levels of lime and selenium that would influence selenium availability and uptake
by maize plant necessitated the study. The study was conducted in a glass house at Chitedze
Research Station.  A factorial experiment in a randomized complete block design was adopted.
Maize (Zea mays, var SC403) was the test crop and subjected to 5 levels of lime  (0 t ha-1, 2.5 t
ha-1, 5.0 t ha-1, 7.5 t ha-1 and 10 t ha-1) and 3 levels of selenium application (0 g Se ha-1, 5 g Se
ha-1 and 10 g Se ha-1). Results showed that extractable Se significantly increased ranging from
0.120 mg kg-1 to 0.316 mg kg-1 at selenium application rate of 5 g Se ha-1. Application of
dolomitic lime at 5 t ha-1 gave the highest extractable Se mean value in the soil. Application of
selenium significantly increased grain Se content with the highest grain Se content of 0.115 mg
kg-1 at the highest Se application rate of 10 g Se ha-1. Application of lime caused a decreased in
grain Se concentration. Therefore, selenium and dolomitic lime application could increase
selenium availability in the soil and its uptake by maize crop.
Key words: Dolomitic lime, extractable selenium, grain selenium, maize crop, soil Ph

Contribution Albida and Gliricidia Septum to Improved Grain Yield of Millet in the PVM
Area Dioro in Mali
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IPR/IFRA, Katibougou Mali
Email: fonbamohamed@gmail.com

Abstract
In Mali, native tree and shrub species contribute significantly to the livelihoods of farmers by
providing them with food, medicine, fodder and firewood. In order to help improve the
productivity of farms in the PVM Dioro a project was initiated to investigate the contribution of
woody species in improving grain yield of millet (F.albida and Gl. Septum). Varying densities
and seeding rates of wood and millet served as the basis for data collection in each individual
plot. The study aimed at balancing the interests of producers and environmental protection. The
methodology has shown the possibility of the adaptability of woody species with recovery rates
as 100% (GM1) against 88.73% (FM1) and 97.50% survival (GM1) against 73.80% (FM1);
collar diameter 2.78 cm (GM2) against 2.02 cm (FM2); 6.02 ramifications (FM2) against 0.70
(GM1) on the 45th day. Millet grain yield was in the range of 5.78 q / ha (FM1) to 7.57 t / ha
(MP).
Key words: Agroforestry, Albida, Gliricidia sepium, millet zones PVM Dioro
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Assessing the Feasibility of Rice Value-Chain Components for Food Security and
Horticultural Use in Kenya

Kimani J. M

Kenya Agricultural and Livestock Research Organization-Mwea-Tebere, P. O. Box 298-10300,
Kerugoya, Kenya

Email: Kimanijm@yahoo.com, john.kimani@kalro.org
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Abstract
Rice provides the safest food and currently it’s commanding the highest growth in consumption
at 12% compared to maize (1%) and wheat (4%). However, productivity in Kenya is low,
currently standing at 120,000 metric tonnes while consumption is at 520,000 mt, thus
necessitating huge imports sometimes of questionable quality. There are many others angles in
rice subsector and along the value-chain that have not been given attention in order to optimize
its full utility apart from the traditional production system that is mainly geared towards grains
for food alone. These areas include development of specialized rice varieties for landscaping,
high nutrients, fodder, ornamental, brewing industry, confectionery market, cosmetics, oils,
medicine and feeds. These are very rich niche markets that if explored could drastically
transform the rice subsector in terms of employment creation and industrialization that would
spur food and nutritional security as well as increased household livelihoods. The products and
by-products from the rice subsector can go a long way in adding value to unexploited niches by
practitioners in could be vibrant rice value chain. This paper expounds on these salient niches in
order to re-engineer the thinking and generate action by the various stakeholders in the value
chain to bring out all the benefits of this crop.
Key words: Rice Value Chains, maximized utility, Agriculture

Mushrooms marketing: A case study of Nyeri County in Central Kenya
M. Kamau, J. Ndungu, M. Gateri

KARLO-Horticulture Research Institute.  Box 220, Thika.
Email: wanjirakaburi@yahoo.com, Marian.Kamau@kalro.org

Abstract
Owing to the diversity and globalization of the present society, the value of horticultural
products is still increasing and their importance is still being further evaluated. This has resulted
to new products and new crops being introduced from around the world. Mushrooms are grown
from agricultural waste. Use of such waste for mushroom production is a better and profitable
eco-friendly way of waste disposal. Mushroom production is readily picking up in Kenya
particularly because it is easy to grow requiring less as low capital investment, high yields
obtained and more nutritional value under controlled rural conditions. The above factors make it
an ideal enterprise for the Self Help Groups, individual farmers and women in Kenya. In 2014 a
case study was conducted which gave an insight of an inspiring Oyster Mushrooms farmers in
Nyeri county. It’s a group of 5 mushroom growers under the name Marvel Products who have
specialized in Oyster mushrooms farming since 2012.  The group has succeeded in mushroom
farming and is now training other farmers. They started by harvestings about 200kg mushrooms
from 100 beds and generate profit of sh.20,000/ in a month by selling in the local markets at the
rate of sh.400/ per kg. Their main markets Nyeri, Nairobi, Nanyuki, Mombasa and Nakuru.  The
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success of mushrooms production has encouraged adoption of mushrooms from other self- help
groups and individual farmers in neighboring villages and other counties.

Response and Phosphorus Utilization Efficiency by Groundnut Varieties on Fields of
Varying Soil Fertility in Northern Uganda

A. Othieno, P. Ebanyat, and G. Olupot

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

Email: aothieno@yahoo.co.uk
Abstract
Phosphorus (P) is essential in the nutrition, nodulation and therefore, yield of groundnuts.
However, it is not clear how responses to and use efficiency of P by source vary across varieties
and field types. On- farm experiments were conducted in two districts of the Northern moist
farmlands (NMF) of Uganda to evaluate yield response of groundnut varieties to P-sources and
phosphorus utilization efficiency (PUE) as affected by heterogeneity. Two different sources of P:
single superphosphate (SSP) and triple superphosphate (TSP) were evaluated at two levels of 0
and 15 kg ha- 1 across fields of good, medium and poor fertility. Three groundnut varieties
(Serenut 2, 5R and 6T) were tested and the experiment was laid in a split plot design. Grain yield
significantly (P<0.001) differed by variety and fertilizer treatment in both districts. Field type x
variety resulted in significant difference (P<0.05) for grain yield in both districts and in one
district (Apac) Variety x Fertilizer also exhibited significant difference (P<0.05). PUE ranged
from 47.5 to 477.8 kg of grain yield per kg of phosphorus taken up and significantly differed by
field type (P<0.05) and field type x fertilizer (P<0.05) in Apac while in Kole it ranged from 93.4
to 321.3 kgkg-1with varieties only differing significantly (P<0.001). We therefore suggest that P
sources should best be targeted in poor fields in Apac and good fields in Kole preferably TSP
with Serenut 5R.
Key words: Phosphorus utilization efficiency, soil fertility heterogeneity, Groundnut,
phosphorus sources

Contract Farming in Tanzania: A Case Study of Mtibwa Out-grower Sugar Cane Scheme
in Morogoro Region, Tanzania

R. Martin and D.L. Mwaseba

Department of Agricultural Education and Extension, Sokoine University of Agriculture,
Morogoro, Tanzania

Email: respik5@yahoo.com; dilmwase@yahoo.com
Abstract
Global economic integration and market liberalization have led to the emergence of contract
farming as an important development strategy for promoting the transition of smallholders from
subsistence to market oriented commercial production. As such, in sub-Saharan Africa
governments are turning to contract farming to help promote improved production of various
crops including cotton and sugar cane. However, globally the role of contract farming in
improving farmers’ livelihoods has been a topic of interest and controversy for at least the past
four decades. While some research findings recommend contract farming as a strategy to be
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adopted to improve farmers’ livelihoods, others suggest the opposite and raise concerns about the
“formal contract farming bandwagon” and interventions that integrate rural smallholders into
more formal and commercial market systems. Using a multi-staged sampling procedure and
multi-methods for collecting data, this paper assesses contract farming at Mtibwa Sugarcane
Out-grower Scheme. More specifically, organization of contract farming for production of sugar
cane is analysed. Next perceptions of contract farming among cane growers with specific
reference to its advantages and disadvantages are examined. Besides, the challenges facing sugar
cane contract farming are explored and discussed. In general, results show that both partially and
fully integrated farmers had favourable perceptions of advantages of contract farming with
specific reference to extension, new technologies, and reliable markets. It is recommended that
Mtibwa Sugar Estate Limited (MSEL) should pay attention to specific problems with
organizational services that influence the negative perception that fully integrated farmers have
on contract farming.
Key words: Contract farming, Sugar cane, Out-grower scheme, Perceptions, Tanzania

Papaya Market Analysis for Improved Commercialization in Kenya

Gitonga, J1., Gatambia, E1., Gathambiri, C1.,Miriti, L1.

1 Kenya Agricultural and livestock Research Organization, Thika
Email: juster.gitonga@kalro.org , gitongakathure@yahoo.com;

Tel: 0721835792
Abstract
Development of market opportunities and demand for papaya (Carica papaya) can contribute
substantially to poverty alleviation. The objectives of the study were to determine the market
status of papaya, price margins, distribution channels, gender distribution of papaya market
traders and strategies for improving marketing systems of papaya. A purposive study was carried
out in markets in major papaya production areas in Meru and Embu counties. Interviews were
administered to farmers, middlemen, wholesalers and retailers. Data was collected on sources,
quantities demanded and prices in each market. Price of papaya was determined by the distance
from the buying to the selling points in kilometers, cost of buying and demand. Descriptive and
inferential analysis was used. Results showed that prices for the papaya were highest during the
months of May to July. The main papaya varieties grown were the mountain, solo and sunrise
varieties. Mountain was the most demanded variety by traders and consumers despite the high
cost due to its long keeping quality. The farm gate average buying price of mountain variety was
10 ksh per kilo. The actors in the marketing value chain were collecting wholesalers, distributing
wholesalers, retailers and consumers. To improve the marketing system of papaya, stakeholders
like the Government, farmers and the private sector need to promote other high yielding varieties
to increase popularity in the local markets and organize farmers into marketing groups. To
increase competitiveness of papaya in Kenya, there is need for a marketing value chain analysis
in order to improve efficiency and papaya value addition to increase uses.
Key words: papaya, marketing competitiveness, Kenya

Farmer Field School Accelerates Uptake of Banana Technologies along the Value Chain:
the Case of Imenti South in Meru County

1*Muchui, MN,1 Wambua SM, 1Gatambia EK,1Wambugu, FM,1 Kimani, EM, Kamau, MW,
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Abstract
Banana is a major fruit crop in Kenya, grown both as a cash crop and for subsistence. The
current move is to promote the banana value chain by enhancing small scale farmers’ capacity to
commercialize their production. This study provides evidence from two Farmer Field School
(FFS) activities carried out at Imenti South, Meru County to promote new production
technologies from 2011-2014. Six groups were recruited at the start of FFS for the banana
production technology and 12 groups for the FFS on banana hardening nursery. Farmers were
trained to adopt tissue cultured bananas, agronomic practices, postharvest technologies and
marketing. In addition, they were trained on nursery seedling production and management. The
findings show that some farmers from these groups are currently reporting 40 t/ha as compared
to the start of FFS, when they were recording yields of less than 10 ton/ha. Livelihoods have
been changed and the stakeholders have become trainers in their area and neighboringsub-
counties. The farmers are trading their fruits in both fresh and processed forms, which have
given them huge profits. The handling of the crop has improved along the value chain and the
demand for the tissue cultured banana plantlets can hardly be sustained by government agencies
and the excess demand is currently being met by the farmers’ nurseries. The results of these FFS
have accelerated the tissue culture technology uptake by various stakeholders within the area and
beyond. This paper elaborates on the achievements of the banana FFS, lessons learnt and
suggestions for future.
Key words: Banana, technology transfer, adoption, stakeholders, value-chain
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Role of Frontalin in Chemical Signaling of the Coffee Berry Borer, Hypothenemus hampei
Ferrari: Implications for Pest Management

Teresiah N. Njihia1, 2*, Lucy K. Murungi1, 2, Baldwyn Torto2, Juliana Jaramillo2,3

1Department of Horticulture, Jomo Kenyatta University of Agriculture and Technology, PO Box
62000-00200 Nairobi-Kenya; 2Behavioral and Chemical Ecology Department, International
Centre of Insect Physiology and Ecology, PO Box 30772-00100 Nairobi-Kenya; 3Institute of

Plant Diseases and Plant Protection, Leibniz University Hannover, Hannover, Germany
Email: trizahnyambura@ymail.com
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Abstract
Coffee production is endangered by the coffee berry borer, Hypothenemus hampei Ferrari, the
most serious pest of coffee worldwide. Global calls for a reduction in use of chemical pollutants
and premium prices provided as incentives to farmers who grow organic coffee necessitates
researchers to provide innovative and environmentally friendly alternatives for pest and disease
management. This study investigated the role of frontalin, a semiochemical emitted by coffee
berries and its viability in H. hampei management. Semiochemicals are preferred to pesticides
because they are often target specific and biodegradable. In the study, dual choice olfactometer
assays were conducted to study dose responses of H. hampei to frontalin. In addition, borer
infestation levels amongst coffee berries whose exocarp was treated with frontalin or the control
was compared. A field experiment was conducted in a coffee plantation to compare H. hampei
capture rates using brocap® traps baited with frontalin, an existing commercial attractant of H.
hampei comprising 1:1 methanol and ethanol mixture and a blend of the two. In the olfactory
assays, frontalin significantly repelled H. hampei. Coffee berries treated with frontalin were only
infested by half the number of borers that infested control berries. In the field trials, none of the
traps baited with frontalin caught any insects and its addition to the commercial lure disrupted
the attractant’ capture rates by 77%. The role of frontalin as H. hampei deterrent and its potential
in the management of this pest will be discussed.
Key words: Coffee berry borer, frontalin, repellent, Kenya

Combination of Soil-Applied Azadirachtin with Entomopathogens for Integrated
Management of Western Flower Thrips, Frankliniella occidentalis

Otieno, J. A. and Poehling, H.-M.

Institute of Horticultural Production Systems - Section Phytomedicine, Leibniz Universität
Hannover, Herrenhaeuser Str. 2 30419 Hannover, Germany

E mail: otieno@ipp.uni-hannover.de and poehling@ipp.uni-hannover.de
Tel: +49 511 762 /19228, +49 511 762 2641/5343

Abstract
The performance of soil application of Azadirachtin products with entomopathogens were
evaluated as single treatments, in multiple combinations and in different densities against the soil
stages of Western Flower Thrips, Frankliniella occidentalis in French beans Phaseolus vulgaris
L. Treatments consisted of two Neem formulations; Neem Azal-T solution (1% Azadirachtin A)
and Neem pellets (7 % Azadirachtin); Entomopathogenic Nematode (EPN) Steinernema
carpocapsae (Weiser) - Nemastar®, isolates of Metarhizium anisopliae (Metschnikoff) Sorokin
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(IPP 2539 & ICIPE-69) and Beauveria bassiana (Balsamo) -Naturalis®. All single and selected
combined treatments were analysed for inducing acute mortality, whereas surviving individuals
were checked for retarded development of mycosis as possible cause of secondary mortality. In
addition, interactive effects amongst different combined treatments were analysed using a
generalised linear model (GLM) approach, and three level dose response combinations of the
selected treatments were further tested. Bioassay results of the single treatments indicated
between 43% to 60% corrected mortality with NeemAzal-T solution thus proving to be the best.
However, most cadavers with Entomopathogenic Fungi (EPF) treatments showed development
of mycosis. Therefore, the total mortality attributed to the EPF was > 87%. Combinations of
treatments with Steinernema, Metarhizium (ICIPE), NeemAzal-T and Pellets resulted in total
mortalities between 95 to 97% when late mortality by mycosis was considered. Out of the
treatment combinations two gave a synergistic response, four additive and one an antagonistic
response. Lower dose response combinations recorded between 62 to 65% mortality while the
highest doses indicated up to 74% mortality. The combined use of Neem Azal-T with the
entomopathogens may be the most promising solution to increase the efficacy and reliability of
biocontrolling WFT.

Challenges and Opportunities along the Berry Value Chain in Kenya

Njuguna J. K and Wanjala, S

KALRO (Horticulture Research Institute) P.O Box 220, 01000 Thika Kenya
Email: jknjuguna@yahoo.com

Abstract
There are several types of berries produced globally which include: blueberries, blackberries,
raspberries, strawberries and gooseberries. Berries are generally popular because they are easy to
grow and bear quickly. In addition, they have high levels of antioxidants thus are credited with
deterring cancer and may also reduce the risk of urinary tract infections. To document berries
sub-sector in Kenya, a study was conducted in March 2013 with a broad objective of identifying
the suitable production zones, exploring current and potential value chain actors and eventually
determining the potential competitiveness of the sub sector. Data was collected through
reviewing documents such as reference books, technical reports and policy documents and
discussion with key stakeholders in public and private sectors including farmers, exporters and
regulators and online sources. It was found that strawberry and raspberry are the main berries
grown in Kenya and are mainly concentrated in central region (Kiambu and Nyeri) and some
parts of the Rift Valley such as Naivasha, Eldoret and Kitale. Other berries are grown in small
quantities and statistics on the volumes and value of what is produced were not available. The
main challenges affecting the production of berries in Kenya were: lack of formal system for
supply of planting material, prohibitive price of materials when available, unknown varieties,
inadequate technical knowledge on production both for farmers and extension officer and
inadequate cooling facility. Opportunities identified for improving the berry subsector in Kenya
include: introduction of superior varieties, encouraging private entrepreneurs to start formal
nurseries, training extension officers to be able to provide technical backstopping to farmers and
sensitizing consumers on the health benefit of berries in order to increase the local demand. Key
actors along the berry value chain identified included: farmers, local traders, exporters,
packaging material manufacturers and processors. The documented information will help in the
improvement to this subsector.
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Steroidal Glycoalkaloids as Potential Acaricidal Drivers in S.sarrachoides against Tomato
Red Spider Mites
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Abstract
Solanaceous plants have been shown to accumulate allelochemicals that influence survival,
growth and behaviour of herbivores. Solanum sarrachoides, a member of the Solanaceae family,
was previously shown to possess acaricidal effects on the tomato red spider mites, Tetranychus
evansi. However, the chemicals or group of chemicals responsible for this activity remain
unknown. Using bioassay guided-isolation approach, this study sought to identify fractions of S.
sarrachoides that are toxic to T. evansi. The biologically active fractions were shown to consist
of alkaloids, saponins and glycosides based on phytochemical tests. These fractions were further
purified using high performance liquid chromatography (HPLC) and liquid chromatography
coupled to quadruple time of flight mass spectrometry (LC/Qtof-MS). Four steroidal alkaloid
glycosides, which are possibly responsible for the toxic effect, were identified. This study
highlights the potential acaricidal activity of steroidal alkaloids in S. sarrachoides against T.
evansi that possibly can play a role in the control of this destructive phytophagous pest.
Key words: Tetranychus evansi, Solanum spp., steroidal alkaloid glycosides

Morphological Characterization of Guava (Psidium Guajava Species) Accessions from a
Mother Block at Kenya Agricultural Livestock Research Organization in Central Kenya

Eliud K. Gatambia1, S..Wepukhulu,2 J . Kori3, K. Ireri4, S. Wanjala5 and D. Kariuki

1 KALRO P.O Box 220 Thika
Email: eliudgatambia@yahoo.com

Tel: 020-2055038
Abstract
Genetic diversity exists in guava accessions in germplasm mother block at horticultural research
institute (HRI) Muranga. This diversity has been demonstrated by the growth characteristic, fruit
flesh colours and other traits observed in the 14 accession collected from different ecological
regions of Kenya. However many of these guava accessions have not been characterized with
regard to their fruit morphological traits, which is a prerequisite base for selection and breeding
for most suitable varieties in terms fresh/processing fruit qualities and for future variety
identification.  The present study was conducted to establish a fruit morphological
characterization data base for the 14 guava accessions at Kandara Horticulture research Centre.
Twenty uniform mature guava fruits were harvested from four plants in each accession. Guava
descriptors developed were used for the fruit characterization, including qualitative and
quantitative traits. Data on fruit length, fruit width, fruit weight and outer flesh width was
collected using a fowler electronic digital Vanier caliper and percentage sugar content was
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measured using a hand sugar refractometer. Data on number and seed weight of 100 seeds was
done using an electronic weighing balance. The data was cleaned and analyzed using the SAS
version 9.1 program for analysis of variance. The Student-Newman-Keuls (SNK) test for mean
separation was then used on different variables. The results showed that there were significant
differences between accessions, p < 0.0001. .Accessions T4 had highest means in fruit weight of
73.82gm followed by T2- 66.34gm  and T5 with 59.627gm.The same accessions were superior in
fruit length, inner flesh width and the percentage sugar content was T4 at 13.13 %, T2- 13.00 %,
and T5- 12.00% respectively. The outer fruit color was yellow and inner flesh colour was pale
pink. Accessions T4, T2 and T5 were found to be consistent in desirable fruit traits and
recommended for further experiments. The results of this study will be used as a data base for
further variety selection, molecular characterization and identification.

Key word: Guava accessions, fruit characterization, variety selection, morphological traits

Capacity development for entrepreneurial smallholders in Western Kenya

Umit Sheombarsing, David Kooymans, Darius OtiatoAndika, David Ndegwah, Otto Kroesen,
TU Delft,

Email: umitsheombarsing@gmail.com
Abstract
The special needs of smallholder farmers, particularly in capacity and entrepreneurship have not
been much explored. This situation necessitates research that includes a technical and a socio-
cultural component. A research project has been initiated at Jaramogi Oginga Odinga University
of Science and Technology (JOOUST), in Bondo, in collaboration with Delft University of
Technology on sustainable rural entrepreneurship for smallholders. The technical component
will focus on greenhouse production using locally available materials (cheap but efficient) and
for enhanced capacity to produce marketable products throughout the season. The socio-cultural
component addresses the question of how to provide proper training to smallholders.
Smallholder farmers and other stakeholders in the Bondo region will be interviewed in order to
map the present state of greenhouse usage by smallholder farmers and the level of capacities. On
the basis of interview findings, proposals will be developed and refined to enhance the
production on three levels: 1. Technical: the small technologies that can be effectively
implemented by smallholders; 2. Financial: the level of investment that smallholders can make,
and how it can be organized; 3. Capacity building: possible capacities of the smallholders, in
terms of technology, financial management and entrepreneurial capabilities that need to be
sharpened and how it can be done. It is envisaged that the project will provide an integrated
approach of stepwise growth of the smallholder sector, covering all aspects from production to
entrepreneurship to marketing, chain management and regulation.
Key words: entrepreneurship, capacity building, smallholder farmers.
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Effect of Moisture-Stress on Nitrogen Fixation by Two Bush Bean Varieties

John G. N. Muthamia, P.M. Kimani, G. Chemining’wa, A. O. Esilaba, I. Sijali, Lee Heng, C.
Kibunja, Karuku
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Abstract

An experiment to monitor nitrogen fixation by bush beans at low phosphorus and high
phosphorus levels, moisture stress conditions and sufficient moisture levels using rhizobium
inoculant was carried out at KARI-Embu during the long rains of 2012. The experimental design
was split-split plot arranged in randomized complete block design. The main plots were moisture
stress and sufficient moisture, the subplots were inoculated phosphorus applied, and none-
inoculated no phosphorus applied and sub-sub plots were three bean varieties (Embean 14, GLP
2 and Batt477nn a non-nodulating reference plant). The data collected included chlorophyll
content measurements using SPAD 520 at 21, 42 and 63 days after planting, nodule counts at
flowering, number of pods per plant at harvest, seeds per plant, biomass yield, grain yield, 15N
excess analysis in shoots, grain and roots, total nitrogen in seeds, shoots and roots. Field
moisture monitoring for stress and none moisture stress levels was achieved by using a neutron
probe and irrigation was by drip irrigation.  The Analysis of variance was performed using
Genstat 14th edition software for Bio-Sciences and means were separated using Fishers Least
Significant Difference at P=0.05. Quantities of nitrogen fixed were calculated by the use of 15N
dilution method and the use of N-difference method. The results showed that crop treated with
phosphorus had lower chlorophyll content compared to the ones that were not during the first
three weeks. Addition of phosphorus improved nodulation (3 vs 34), grain yield for Embean 14
(1768 vs 2256 kgha-1) and nitrogen fixation of Embean 14 (3.74 vs 21.9 kg N ha-1). The results
also showed that the soils at the trial site had low indigenous rhizobia population. When stressed
for moisture GLP 2 did not fix nitrogen but Embean 14 was able to fix nitrogen. From the results
of this study inoculation of seed with rhizobia and phosphorus application is recommended in
order to improve grain yield and to optimize nitrogen fixation. Embean 14 is recommended
because of higher yield potential and higher levels of nitrogen fixation in dryer environment.

Effects of Nitrogen Forms on Growth, Yield and Quality of Amaranths Accessions in
Nairobi and Kiambu Counties

Rosepiah Munene1, Jacqueline C Kipkorir-Mwendah 2, Nicholas Korir Kibet1, Joseph P Gweyi-
Onyango1,

1-Department of Agricultural Science, Kenyatta University, Po Box 43844-00100, Nairobi Kenya
; 2- Department of foods, Nutrition and Dietetics, School of Applied Human Sciences,    Po Box
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Abstract
Amaranths (Amaranthus species) are an important crop which belongs to the Amaranthaceae
with more than 10 species. It is a pseudo-cereal with high nutritional and medicinal value such as
protection against defective vision, respiratory infections, recurrent colds, retarded growth,
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functional sterility, bleeding tendencies, leucorrhoea, and premature ageing. The nitrogen
nutrition can affect the quality of these vegetables, depending on species, accession and
environments. The objective of the study is to examine quality and growth characteristics of the
different amaranths accessions in Nairobi and Kiambu counties) to determine the relative
concentration ofantioxidants and assess the effects of nitrogen fertilizations on growth, yield and
quality of amaranths. The field experiment will be conducted at Kenyatta University, Kenya,
arranged in  a randomized complete block design (RCBD) with split plot arrangements where
there accessions will constitute the main plot, while Nitrate, Ammonium and stabilized
ammonium will be the sub-plots, each treatment replicated four times. Data to bemonitored will
include the biomass accumulation, leaf area, leaf area duration and the leaf area indices of 3
accessions being tested. The leafy materials will be taken to the laboratory at Kenyatta
University and various standard methods will be used to determine antioxidants; proximate
analysis for Vitamin C, beta carotene and anti-nutrients (nitrate, oxalate); nitrogen content will
be determined by Kjehdahl method.  All plant growth and biochemical data will be subjected to
analysis of variance (ANOVA) using the General Linear Model. Proc GLM code of SAS-
computer software (SAS 2002; Version 16.0) will be employed in the analysis. The outcome, in
collaboration with farmers, particularly women and hoteliers will help to develop product labels
and method of cooking; highlighting their nutritional contents and help farmers to take advantage
of growing market segments and in improving the health of consumers.
Key words: nutritive value, anti-nutrients, stabilized ammonium, quality

Effect of Conservation Agriculture on Soil Quality and Maize Production in Malawi

Ivy Sichinga Ligowe
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Abstract
A study was conducted to evaluate medium term effects of conservation agriculture (CA)
systems on their potential to improve soil quality, sequestrate carbon (C) and maize productivity.
The study was conducted at Chitedze Research Station located in medium altitude agro-
ecological zone of Malawi.  The study compared various CA treatments with conventional
tillage. The results show that chemical nutrient build up in CA is gradual and that significant
differences between treatments were realized from the 4th year of practicing CA. In the 5th year,
CA treatments gave 14, 21, 35, 40 and 32% more pH, SOM, N, P and K, respectively, than
conventional tillage. Similarly, bulk density, porosity and soil water content increased by 7, 11
and 24%, respectively,, in CA over conventional practice. Conservation Agriculture treatments
had 65% of the soil particles composed of soil aggregates greater than 2 mm in diameter
compared to 30 % under conventional tillage by the 5th year. The top 30 cm of the various CA
treatments recorded an average of 62 earthworms/m2 compared to 17 earthworms/m2 in the
conventional treatment. Conservation Agriculture treatments sequestered 54.5 Mg C ha-1 C in the
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top 30 cm soil depth more than conventional tillage. The improvement in the soil quality in CA
systems led to increased maize yields by the 4th year. This study concludes that CA improved
soil fertility and maize yields. In addition to no till and crop residue retention, integrating
legumes either in a rotation or intercrop, is key to the success of CA.
Key words: conservation tillage, soil quality, carbon sequestration, maize productivity

Fallow Management in Wheat Monoculture Cropping System: Effects on Residual Soil
Moisture, Wheat Nutrition and Yield
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Abstract
Lack of strategic fallow management in wheat monocropping system contributes to low soil
productivity and wheat grain yield. The objectives of this study were to evaluate the effect of
management of a short fallow with chickpea (chickpea-wheat rotation), legume residue
incorporation, and inorganic fertilizer N substitution on residual soil water, N, and wheat grain
yield. The treatments were fallow management treatments: (i) chickpea green manure (GM) with
its residues incorporated at blooming, (ii) mature chickpea (CHR) with its residues incorporated
after grain harvest, (iii) bare fallow land (FS), and (iv) traditional weedy fallow (NT) as control,
and inorganic N fertilizer at three rates, 0 kg N ha-1, 30 kg N ha-1 and 60 kg N ha-1 as sub-
treatments. The soil water content was highest in the FS and NT during the fallow period and
varied with season, ranging from 0.088 - 0.147 m at wheat planting. The GM returned to the soil
up to 83.6 kg ha-1 N while the CHR returned less than 49 kg ha-1 N. Inorganic N application
increased wheat grain yield by 7.2 to 19.5% (30 kg ha-1), and 2.9 to 5.8% (60 kg ha-1). The wheat
grain yield increased by 37, 31, and 27% in the GM, FS and CHR, respectively, compared to the
NT control. The fallow chickpea treatment used more water but efficiently, to increase soil N
that subsequently increased wheat grain yield. The GM combined with inorganic fertilizer N at
30 kg ha-1 gave highest wheat yield but growing chickpea to maturity could be encouraged in
Njoro because the obtained residue contained good C: N ratio for N mineralization.
Key words: wheat, Short fallow management, Cropping systems; N mineralization; Chickpea;
Fertilizer substitution

Evaluation of Cereal–Legume Cropping on Striga Control and Maize Yield
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Abstract

Striga hermonthica (Del.) Benth is ranked as the number one constraint to maize productivity in
Eastern Uganda. The use of trap crops is one of the control measures suggested for farmers with
limited resources in striga infested areas. In this study the main focus was on the effectiveness of
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intercropping in reducing striga infestation and hence overall land productivity. The major
objective was to indentify suitable legumes in the control of striga. In order to achieve this, on
farm experiments were conducted in Tororo and Busia districts of Eastern Uganda where the
effect of the legumes on the striga prevalence was evaluated. Maize (Zea mays) was intercropped
with common beans (Phaseolus vulgaris), soybean (Glycine max) and silverleaf Desmodium
(Desmodium uncinatum) with sole maize (Zea mays) as the control. There was a significant
(p<0.05) difference in the number of emerged striga and maize yield between desmodium and
the rest of the legumes. Desmodium was found to be the most effective of the legumes in the
control of striga.
Key words: Striga hermonthica (Del. Benth), Zea mays, intercropping, Uganda

Effects of Rhizobial Inoculation and Phosphatic Fertilizer on Bnf, Nitrogen and
Phosphorus Uptake, Growth and Yield of Sorghum-Cowpea Intercrop in Eastern Kenya
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Abstract
Agriculture is the dominant source of livelihood in rural areas of sub-Saharan Africa. However,
in semi-arid eastern Kenya, smallholder farm productivity is diminishing due to declining soil
fertility and drought. Nitrogen and phosphorus are the principal nutrient elements limiting crop
productivity in the region. A one-season study was carried out in 2 sites during the short rain
season of 2012, to determine the effects of Rhizobial inoculation and inorganic phosphorus on
BNF, nitrogen and phosphorus uptake, growth and yield of sorghum-cowpea intercrop in Kitui
and Makueni Counties, Kenya. The treatments were inoculation with Rhizobium (with and
without inoculation), two rates of inorganic phosphorus fertilizer (0 and 30 kilogramme P ha-1)
and three cropping systems (sorghum-cowpea intercrop, sorghum sole crop and cowpea sole
crop). The treatments were laid out in a RCBD with three replications. Performance of the
studied treatments were in the order of inoculation + inorganic phosphorus > inorganic
phosphorus > inoculation > control. The LER values were > 1 indicating that intercropping was
more beneficial than sole cropping. The use of Rhizobial inoculants and inorganic phosphorus
was recommended to enhance sorghum-cowpea productivity in eastern Kenya. Intercropping of
cereals with legume crops is also recommended to improve the productivity of smallholder farm
lands in the region. Further work should investigate the persistence of the introduced commercial
Rhizobial strain in the soil, the possibility of enhancing yields with other rates of phosphorus
application and economic viability of the system under smallholder farming systems’ situation.
Key words: Sorghum, cowpea, Rhizobia, fertilizer
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Influence of Tephrosia vogelii Combined with Inorganic Fertilizer on Maize (Zea mays),
Using Biomass Transfer Technology
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Abstract
Maize production in Malawi is constrained by high costs and hence sub-optimal use of chemical
fertilizers under continuous cultivation. Optimizing the use of biomass of leguminous species as
low-input soil fertility replenishment is a viable option. However, scientific information is still
inadequate on the appropriate rates of inorganic fertilizer necessary to combine with green
manure like for tree species Tephrosia vogelii on maize. A field experiment was conducted at
Bunda College of Agriculture on the teaching and research farm of the Department of Crop and
Soil Sciences, to ass the effect of application of Tephrosia vogelii leaf biomass combined with
and without inorganic fertilizer, on yield of maize crop using a biomass transfer technology. The
experiment was a 2x2x5 factorial arrangement replicated 3 times in a randomized complete
block design with the following factors: (1) Tephrosia vogelii biomass application at two rates (0
and 3 t ha-1). (2) Time of Tephrosia vogelii biomass application at two times (two months before
planting and three weeks after planting) and (3) inorganic fertilizer at five rates (0; 11.5; 23; 46
and 92 kg ha-1 of nitrogen). Combination of inorganic fertilizer rate of 92 kg ha-1 with 3 ton of
Tephrosia vogelii was the best treatment having given the significantly (p <0.05)  different  with
highest grain yield (6.2 ton ha-1), high level of nitrogen in the soil, high plants, highest levels of
chlorophyll, nitrogen build up and highest residual nitrogen in the soil. On the other hand, small
doses of inorganic fertilizer gave low levels of the same variables. Combination of Tephrosia
vogelii with inorganic nitrogen fertilizer increased maize yield by more than 1 ton ha-1;
Tephrosia vogelii combined with inorganic nitrogen fertilizer gave positive balance of nitrogen
in the soil. It was concluded that 23 kg nitrogen ha-1 is combined with 3 ton ha-1of Tephrosia
vogelii is the best and combining inorganic and organic sources of nitrogen is beneficial. The
farmers should apply the combination of 3 ton ha-1 with 23 kg ha-1 inorganic nitrogen fertilizer
rate to minimize the cost of maize production; an economic study of the above recommendation
should be conducted.

Impact of Introduced Parasitoid Cotesia Vestalis on Plutella Xylostella and Its Parasitoid
Guild on Kale in Semi-Arid Areas in Kenya

Kahuthia-Gathu R., B. Nyambo and S. Subramanian

aKenyatta University, Dept. of Agricultural Science & Technology. P.O. Box 43844-00100,
Nairobi; bInternational Centre of Insect Physiology and Ecology, IPM cluster, P. O. Box 30772-

00100, Nairobi
Email: rkahuthia@gmail.com

Abstract
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Cotesia vestalis (Haliday) (Hymenoptera: Braconidae) was introduced into Kenya from South
Africa in 2002 for the biological control of diamondback moth (DBM) (Plutella xylostella L.) in
the mid-altitude semi-arid areas of Kenya. It was released in Eastern, Rift Valley and Central
Provinces. The rate of spread and parasitism rates by C. vestalis, were assessed through surveys
between October 2011 and April 2012. Monthly observations on the ‘infestation levels by’
DBM, damage score, parasitism rates and parasitoid guild were undertaken on twenty randomly
selected plants from 20 to 30 farmer managed kale farms. Each farm was geo-referenced for
mapping the spread of the parasitoid. Sampled insects were placed in containers and taken to the
laboratory to establish primary and secondary parasitism rates. The Infestation levels per plant
ranged from 0.4 to 2.5 DBM while damage score ranged betweem 1.2 to 1.6. Eighteen species of
parasitic Hymenoptera were associated with P. xylostella.. There was one egg-larval parasitoid
(Braconidae: Chelonus sp.); three larval parasitoids (Braconidae: C. vestalis, Cotesia sp. and
Apanteles sp.); four larval-pupal parasitoids (Ichneumonidae: Diadegma mollipla, D.
semiclausum and Itoplectis sp., Eulophidae: Oomyzus sokolowskii). Hyperparasitoids observed
included Mesochorus sp. (Ichneumonidae), Pteromalus sp. and Notanisomorphella sp. (both
Pteromalidae), Eurytoma rosae Nees and Eurytoma sp. (Eurytomidae), Brachymeria sp.
(Chalcididae) and Pediobius sp. (Eulophidae). Further unidentified species belonging to
Braconidae, Ichenumonidae, Pteromalidae, and Eulophidae were recorded. Cotesia vestalis was
not only the most abundant parasitoid (>50% at all sites, followed by D. semiclausum and O.
sokolowskii) it also spread to new areas from the release sites. Indigenous parasitoids accounted
for less than 5% parasitism. The parasitoid guild varied between months and study sites with
January recording the highest species diversity and evenness
Key words: Plutella xylostella, Cotesia vestalis, parasitoid guild, exotic parasitoid, biological
invasion

Evaluation of Solanaceous germplasm for suitability as rootstocks for tomato grafting in
the management of bacterial wilt
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Abstract
Tomato (Solanum lycopersicon L.)  is a major vegetable crop in Kenya. The crop is grown by
small scale growers mainly for cash. Traditionally, tomato production was in open fields under
rain fed or irrigated conditions until recently when production under high tunnels was introduced
mainly in urban and Petri-urban areas. Bacterial wilt (Ralstonia solanacearum) is a major
constraint to production causing yield losses of up to 100%. There is no effective management
for bacterial wilt. Plant resistance is the only sustainable method for management of soil borne
diseases such as bacterial wilt. One indeterminate variety (Anna F1) was grafted on different
rootstocks of eggplant (Solanum melongena) varieties black beauty and Ravaya, Cherry tomato
(Solanum lycopersicon L.) and Mt56 (Solanum lycopersicon L.) acquired from Makerere
University, Uganda to evaluate their suitability as rootstocks for tomato grafting to manage
bacterial wilt. The experiment was conducted in a farmer’s 8 × 15 m high tunnel in Mwea,
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Kirinyaga County, Kenya. Seedlings for the scions and rootstocks were raised in germination
trays with coco peat, protected by an insect proof net to exclude soil borne pathogens and insect
pest infestation. Data on plant height, bacterial wilt incidence and marketable yields was
recorded. Analysis of variance (ANOVA) was done using the procedure GLM of SAS. There
were significant differences in bacterial wilt incidence and yields among the treatments. Where
Mt56 was used as the rootstock, BW incidence was the lowest (5-8%) and yields of 72 tons/ha.
Tomato grafted on Mt 56 had significantly higher vigor among the treatments. Variety Mt56 is
recommended as a rootstock for up-scaling and commercialization of the grafting technology.
Key words: Control, diseases, pathogens, plant, resistance.

Evaluation of Grafting Technology for Management of Bacterial Wilt of Tomato
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Abstract
Tomato (Lycopersicum solanii.) is one of the most important vegetables in Kenya grown by
small scale farmers in most arable areas. In 2012 the area under production was 19, 000 ha with
an estimated production of 397 tons valued at 12.84 billion Kenya shillings. However,
production of tomatoes has declined to a great extent due to bacterial wilt disease, caused by
Ralstonia solanacearum. Grafting is an asexual plant propagation method that involves splicing
the scion of a desirable cultivar onto the disease resistant rootstock of another compatible
cultivar. The overall objective of the study is to increase adoption and use of grafting technique
for the management of bacterial wilt of tomato. The study was carried out in a greenhouse at
Kenyatta University, Kenya.The rootstocks that were evaluated included varieties that belong to
the family Solanaceae i.e. Eggplant, Capsicum, Sodom apple and the bacterial wilt resistant
tomato cultivar (Mt56). Anna F1 and Cal J were selected as scion. Isolation of the inoculum was
done using the CPG Medium where TZC was used to identify distinct colonies of
R.solanacearum. The inoculum was used to inoculate all the varieties. Data on disease severity
was collected using a scoring scale of 0 to 5, subjected to Analysis of Variance (ANOVA) using
the SAS Package version 9.1.3 SP4. Significantly different treatment means will be separated
using LSD at p < 0.05. The Eggplant, Sodom apple and the bacterial wilt resistant tomato
cultivar (Mt56) had no infection and were used for grafting. The Capsicum had disease severity
scale of 5 and this was dropped from further experiments. All the Scions; Anna F1 and Cal J had
disease severity scale of 5. Grafting combinations of Mt56 + Anna F1 succeeded (70% take),
Eggplant + Anna F1 (80% take), Sodom apple + Anna F1 (50% take); Mt56 + Cal J (60% take),
Eggplant + Cal J (50% take) and Sodom apple + Cal J (40% take). From the results, it can be
concluded that resistant germplasm to bacterial wilt exist that is also compatible to tomato
cultivars with high market demand.
Key words: Grafting, Tomato, R. solanacearum
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Abstract
Late blight caused by Phytophthora infestans is devastating serious diseases of potato (Solanum
tuberosum L.) worldwide and can cause tuber yield losses of up to 100% in susceptible varieties
if left uncontrolled. Application of fungicides is an important component in integrated
management of the disease alongside host plant resistance. The objective of this study, carried
out over three seasons in 2012-13 at KARI Tigoni and KARI Muguga, was to determine the
efficacy of Consento 450 SC for control of foliar late blight of potato. Treatments consisted of
four rates of Consento SC 450 (1.0L/ha, 1.5L/ha, 2.0L/ha and 2.5L/ha) each applied at intervals
of 7, 10, or 14 days. Two standard checks, Ridomil Gold 68 WG and Milraz WP 76 applied at
the rates of 2.5kg/ha and 2.0kg/ha respectively at 7, 10, or 14 days intervals were included. An
unsprayed check in which no fungicide product was applied was also included. A randomized
complete block design (RCBD) with three replications was used. Weekly percent disease
severity data collected from disease onset to natural senescence were used to compute area under
disease progress curve (AUDPC). Tuber yield data were collected at harvesting. Data for disease
and yield variables were subjected to analysis of variance (ANOVA) using GenStat statistical
package. Comparisons among treatments were made using the Fisher’s protected least significant
difference (LSD) mean separation procedure (P≤0.05). The test product at each of the tested
dosages and application frequency produced varying effects on the amount of disease expressed
on the foliage depending on treatment application regime. The AUDPC resulting from the
application of test product at 2.0 or 2.5 litres/ha were not significantly different from those
resulting from application of both standard checks every 7 or 10 days. Test product dosages of
1.0 litres/ha, 1.5 litres or 2.0 litres/ha at 7 or 10 days intervals produced disease reduction of 35%
to 55%. However, application of the test product every 14 days produced less disease reduction.
Results demonstrated consistent product efficacy across seasons and trial sites. Alternatively, this
product can be applied at the rate of 2.0L/ha every 10 to 14 days if the prevailing conditions are
not particularly conducive for development of severe late blight.
Key words: Consento 450 SC, Phytophthora infestans, late blight, potato, Solanum tuberosum

Effect  of  Endophytic  Fungi  and  Resistant  Tomato  Varieties  on the Management of
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Abstract
Tomato is a major source of income for many households in Kenya. However its production has
not achieved full potential due to threat of pests and diseases. Root-knot nematode (Meloidogyne
spp.) is a major cause of decline in tomato production in Kenya. The problem is managed mainly
through the use of nematicides and cultural practices though with limitations. However, evidence
suggests potential for the use of endophytic fungi as a method of boosting resistance to root-knot
nematodes. The aim of this study was to assess the potential of endophytic fungi, which could be
used alongside moderately resistant tomato varieties to manage Meloidogyne spp. The study was
carried out in the Coastal region of Kenya between October and December 2012 targeting
indigenous isolates occurring on tomatoes and testing for their efficacy as endophytes alongside
tolerant/resistant tomato varieties. At least 39 endophytic fungi populations, belonging to 5
genera were identified using morphological characteristics. Of these, Fusarium spp. was the
most frequent genus (74.6 %), among the potential endophytes. Pathogenecity test of these
isolates was carried out in the greenhouse using Cal J tomato varieties. Trichoderma spp. isolate
induced more growth on tomato infected with root-knot nematodes in pot experiments than all
the other isolates followed by Aspergillus spp. In vitro studies were carried out to study the effect
of these two culture filtrates on Meloidogyne spp. infective juveniles. We documented a 48% and
27% mortality rate of juveniles caused by Trichoderma and Aspergillus spp. respectively.
Trichoderma spp. was found to be the most effective against Meloidogyne spp. Further studies
are underway to characterize the Trichoderma spp. isolate and evaluate its use as a formulated
endophyte alongside resistant varieties in the greenhouse and field in Kenya.
Keywords: Endophytic fungi, tomato, root knot nematodes, biocontrol, Trichoderma spp.
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Abstract
Sweet potato is an important food crop which contributes to food security.  Storage roots are
stored in the ground and harvested when needed. In coastal Kenya, the production of the crop is
limited by lack of adaptable varieties and shortage of planting materials at the onset of long
rains.  The prevailing prices of sweet potato vines, for planting, presents a hindrance for sweet
potato cultivation culminating to low acreages by farmers.   A study was carried out during the
long rains of 2011 to 2013 to determine the effect of variety and size of sweet potato cutting on
root yield.  Four sweet potato varieties were planted under four stem cutting sizes of   4, 6, 8 and
10 nodes.  The four varieties were K135, Bungoma, SPK004 and Mtwapa 8 (check).  The
experimental design was a split plot with varieties assigned to main plots and cutting sizes to
sub-plots.  The number of roots per plant for Bungoma variety was significantly (P ≤ 0.05) less
than for the check and variety K135 showed significantly (P ≤ 0.05) higher number of
marketable root per plant than the check. The same trend was observed for root yield per hectare.
The check variety had the highest percent dry-matter and was significantly higher than that of
SPK004 and Bungoma varieties.  There was no significant (P ≤ 0.05) difference among the stem
cutting sizes as regards to number of roots per plant, number of marketable root per plant and
percent dry-matter.  The cutting size of 6 nodes gave similar root yield as the recommended 8
nodes and therefore farmers can adopt shorter vines that recommended hence save on the cost of
planting materials.
Keywords: sweet potato, variety, cutting size, K135, SPK004

Pedicel transpiration in sweet cherry fruit: Mechanisms, pathways and factors
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Abstract
Pedicel appearance is an indicator of freshness in sweet cherries (Prunus avium L.) and fruits
with shriveled brown pedicels have reduced market value. Shriveled pedicels are thought to
result from postharvest water loss. The objectives of our study were to 1) establish a system to
study pedicel transpiration and quantify the permeance of fruit and pedicel surface in
transpiration, 2) determine the role played by fruit on pedicel transpiration and, 3) identify the
effect of selected factors on pedicel transpiration. Fruits with and without pedicels were
incubated under defined conditions (temperatures 2, 12, 22 and 35oC; relative humidities 0, 28,
75, 92 and 100%, n=10-15) and mass loss determined gravimetrically. Pedicel transpiration was
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calculated by subtracting transpiration of fruit without pedicel from that of fruit with pedicel.
Cumulative transpiration of pedicels attached to the fruit exceeded the amount of water in the
pedicel indicating that the fruit supplied the transpiring pedicel with water.  There was no
significant effect of steam girdling pedicels on pedicel transpiration suggesting that water import
into the transpiring pedicel occurred via the xylem. Water vapor permeance of the pedicel
surface determined under steady state conditions (8.7±3.2 x 10-4 m s-1) exceeded that of the fruit
(2.1±0.3 x10-4 m s-1). There was no direct effect of either temperature or relative humidity on
permeance. Pedicel transpiration may therefore be minimized by decreasing the driving force for
transpiration, i.e. decreasing temperature and increasing relative humidity during postharvest
handling and storage.
KEY WORDS: Prunus avium, cuticle, peduncle, stalk, xylem

Effect of Seed Treatment on Germination of Yellow Passion Fruit Seeds
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ABSTRACT
Passion fruit is among the important commercial fruit crops produced in Kenya. Production is
constrained by inadequate disease free and true to type planting materials and diseases  Such as
Fusarium wilt ( Fusarium oxysporium) and passion fruit woodiness disease caused by Poty virus.
There are two species of passion fruit which are commercially grown in Kenya.  Pass flora edulis
(purple passion fruit) and Pass flora edulis f.flavicarpa (yellow passion fruit). Yellow passion
fruit is resistant to Fusarium, tolerant to phytophthora root rot, nematodes and brown spot.  It is
used as rootstock to purple passion fruit which has superior fruits but susceptibleto root rot
diseases.  Rootstocks are produced by germinating yellow passion fruit seed whose germination
is difficult due to seed coat dormancy. Farmers have been using various methods to increase the
germination percentage. The methods includes dipping seed in water at room temperature over
night before sowing; rubbing seeds with river sand, hot water treatment and using various
germinating media .The effectiveness of seed treatment methods were evaluated in an
experiment conducted at KARI Thika. The experiment design was a split plot design with five
main plots and three sub plots.The main plots included planting the seed in sand, topsoil mixed
with compost manure, wood ash, sawdust and top soil. The sub plots treatments included dipping
seed in water at 500 c for 30 minutes, dipping seeds in water at room temperature for 12 hours
and seed scarification. The data on number of germinated seed was recorded daily up to day 27
from sowing. In the early stages of germination of seeds the media treatment showed significant
difference but, in later stages the media treatment shown no significant difference. Seeds
treatment had significant difference throughout the germination period. The final stages of the
germination had shown some interaction between media and seed treatments. The combination
of media and seed treatment with the highest germination percentage at day 27 from sowing was
seed dipped in water at room temperature for 12 hours germinated in Top soil mixed with
compost manure at 68%.
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Abstract
A field experiment was conducted during the 2013/2014 season to evaluate the effect of planting
date and nitrogen application rate on maize (Zea mays L.) biomass and grain yield at the Field
Research Station of the School of Agricultural Sciences, University of Zambia, Lusaka, Zambia
(15o 23.6859’ S, 28o 20.226’ E; 1,261 m asl). The experimental design was a split plot with three
replications, three planting dates (Nov 24, Dec 8, and Dec 22) assigned as main plots and two
nitrogen application rates (112 and 168 kg N ha-1) assigned to sub-plot. Maize performance was
monitored through biomass measurements at four growth stages, namely: vegetative (V6),
anthesis (R1), dough (R4) and maturity (R6). Treatments’ effects were analyzed using Analysis
of Variance (ANOVA) and means separation by Least Square Difference (LSD) using GenStat
version 16. Biomass production was significantly (P < 0.05) affected by planting date at
vegetative (V6) and maturity (R6) growth states. The total aboveground biomass varied from
10.38 to 13.61 ton ha-1. Nitrogen application rate significantly (P < 0.05) affected biomass
production at vegetative (V6) and anthesis stages. Grain yield production varied from 7.6 to 10.7
ton ha-1, separated by 14-day interval, which significantly reduced biomass production. Nitrogen
application rate did not significantly affect yield and yield components at all treatment levels. In
conclusion biomass yield and yield components are affected by planting date and nitrogen
application rates.
Key words: Grain yield, vegetative stage, reproductive stage
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Abstract
The expansion of sugarcane cultivation at the expense of food crops has been linked to food
insecurity while its profitability is debatable in sugarcane growing areas of Uganda. Using linear
programming technique, this study assessed the economic benefits of sugarcane production in
the framework of optimum sugarcane, maize and banana crop enterprise combination with a
focus on the use of available limited resources to maximize profits and solve the problem of food
insecurity as well as contribute to sustainable land management. Results show that sugarcane
enterprise is profitable when grown in combination with maize on 3.33 ha of land. Only banana
at intermediate input level of production is profitable on the average 2 ha farm size; the rest of
the crop enterprises require acreage of greater than two hectares.
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Abstract
The study investigated the effects of soil and water conservation (SWC) techniques on selected
soil physiochemical properties and bean yield in Birembo catchment of Rwanda characterized by
steep topography, higher precipitation and intensive agricultural activities. Land survey, field
trials and soil analysis were the methods used to obtain data in a randomized complete block
design replicated three times under bush beans. The treatments comprised of four SWC
techniques; Bench terracing + Agroforestry (BA), Bench terracing (BT), Contour bund (CB),
Strip cropping (SC) and Control (C). The treatments were applied at three levels of slope aspect:
high (> 30%), Medium (15-30%) and low (<15 %). The results showed that soil texture, soil
moisture and soil loss were significantly (p < 0.001) affected by land slope and technique. The
highest value of soil moisture of about 28%, clay content 59% were recorded at low slope under
BA treatment and soil loss was zero under the same treatment at high slope. The BA treatment
significantly (p< 0.001) increased soil pH, Cation Exchange Capacity (CEC) and Soil Organic
Matter (SOM). However, CB and SC were not significantly (p>0.05) different and had the
lowest effects on soil pH, CEC and SOM. The techniques and slope aspects significantly
(p<0.001) affected soil nutrients (NPK), bean yield and its biomass. The highest values of N, P,
K, bean biomass and yield were recorded in low slope plots. The highest bean yields were
observed in BA and BT with about 586 and 483kg.ha-1, respectively. The correlation between
bean yield and its biomass production was positive with R2 of 0.998. The study therefore
recommends cautious use of SWC techniques and combination of mechanical as well as
biological measures for improving soil productivity and bean production in the catchment.

Amendment of Tephrosia improved fallows with inorganic fertilizers improves soil
chemical properties, N uptake and maize yield in Malawi

Maggie G. Munthali1*, Charles K.KGachene1,Gudeta W. Sileshi2 and Nancy K. Karanja1

1University of Nairobi, College of Agriculture and Veterinary Sciences, Department of Land
Resource Management and Technology, P.O. Box 30197, Nairobi, Kenya; 2World Agroforestry

Centre (ICRAF), Southern Africa Regional Programme, PO Box 30798, Lilongwe, Malawi
Email: nyaunthali2011@gmail.com

Abstract
Maize production in Malawi is limited mainly  by low soil N and P. Improved fallows of N-
fixing legumes such as Tephrosia and Sesbania offers options for improving soil fertility
particularly N supply. The interactions of Tephrosia fallows and inorganic fertilizers on soil
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properties, N uptake and maize yields were evaluated at Chitedze Research Station in Malawi.
The results indicated that the level of organic matter and pH increased in all the treatments
except for the control. Total N remained almost unchanged while available P decreased in all
plots amended with T. vogelii but increased in T. candida plots where inorganic P was applied.
Exchangeable K increased in all the plots irrespective of the type of amendment. The interaction
of N and P fertilizers with T. vogelii fallows significantly increased the grain yield.  The
treatment that received 45kg Nha-1and 20kg Pha-1 produced significantly higher grain yields (6.8t
ha-1) than all the other treatments except where 68kg Nha-1 and 30kg Pha-1 were applied  which
gave 6.5t ha-1 of maize grain. T. candida fallows alone or in combination with N and P fertilizers
did not significantly affect grain yield. However, T. candida fallows alone can raise maize grain
yield by 300% over the no input control. Based on these results we conclude that high quality
residues such as T. candida and T. vogelii can be used as sources of nutrients to improve crop
yields and soil fertility in N-limited soils. However, inorganic P fertilizer is needed due to the
low soil available P levels.
Key words.Maize yield.Tephrosia.Soil fertility.  Inorganic fertilizers
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Sustainable Practices in Landscape Design of Recreational Facilities
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Abstract
Landscape design in developing countries is regarded as a preserve for the rich. It is considered
luxury despite the role it plays in enhancing the population’s quality of life. Some of the roles it
plays are such as increasing the environmental aesthetics of a place and adding economic value
of a property. This calls for landscape architects and planners to develop ways by which
sustainable solutions to landscape problems can be implemented in landscape design.
Incorporation of the utilitarian (edible) aspects in the landscapes play a role in convincing the
people that landscape design, need not be purely aesthetic but utilitarian aspects can be creatively
incorporated to create highly aesthetic, visually appealing landscapes while at the same time
developing sustainable landscapes for the communities involved, in line with the millennium
development goals of food security while  giving a dimension of sustainability in the design of
the landscapes to encourage all people to implement the methods. This paper outlines the
application of utilitarian principles in the design of highly aesthetic landscapes to enhance the
quality of life of those using and managing the landscape. Issues of aesthetics, economic and
social value addition to the communities were critically analysed in the adoption of the
sustainable practices. The results showed that by adopting these sustainable methods, landscapes
enriched the people’s quality of life regardless of the seasons and utility of landscape spaces in
terms of water, soil and air management. The paper further reviews a landscape design project –
‘A recreational centre for a children’s home in the Ngong’ area – Kenya’ that has applied the
stated principles in the design and construction processes that include; sustainable plant selection
that has enhanced utility and aesthetic experience, energy management in landscape design,
biodiversity enhancement through sustainable landscape design, creative low technology water
harvesting techniques, organic landscaping techniques and role of landscape design in enhancing
food security.
Key Words: Utility, Environmental Aesthetics, designs, Recreation, Sustainability

Endophytic Colonization of B. Bassiana and Growth of Calj and Anna F1 Tomato Plants
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Abstract
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Tomato, Lycopersicon esculentum Mill, is among the most widely cultivated vegetablecropsin
Kenya. Greenhouse and field production is greatly hampered by arthropod pests and diseases.
The tomato red spider mite, Tetranychus evansi Baker & Pritchard, is an important exotic pest in
the production of tomatoes and other solanaceous plants in Africa. It causes losses of up to 60%
in greenhouse tomatoes. Their control has largely depended on synthetic acaricides; however
their continued use has led to the development of resistance, accumulation of residues in the
environment as well as posing health risks to farmers and consumers. There is need therefore to
develop safer and cheaper biological control alternatives that can be used to complement existing
control methods. Beauveria bassiana has gained considerable attention as a biological control
agent for agricultural pests. However, conventional delivery mechanisms for this fungus have
limited its success. B. bassiana is not commonly reported as a natural endophyte but its use as an
endophyte in controlling insect pests and plant diseases has been documented. Use of
endophytically colonized B. bassiana is expected to confer resistance to tomato plants against
spider mites and reduce operation costs for controlling these pests because deployment can be
through seed coating. This study seeks to evaluate the prospects of Beauveria bassiana as an
endophyte to control red spider mites in greenhouse tomatoes in Kenya. The objectives of this
study will be to assessendophytic colonization of B. bassiana and growth of CalJ and Anna F1
tomato plant.
Keywords: biological control, bioassays, entomopathogens, endophytes,

Rose (Rosa Hybrid) Cut Flower Stem Quality As Affected By Calcium Foliar Feed and
Spectrum Properties.
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Abstract
Quality of the Rose cut flower stem is one of the most important attributes in marketing. Weak
cut stems are prone to breakage during postharvest handling leading to losses. Several factors
may determine stem quality, among them being the pre-harvest condition. This experiment was
designed to investigate the effect of UV spectrum through different polyfilms and calcium foliar
feed on cut flower stem firmness, TSS and chlorophyll content. The study site was at an
elevation of 2238m a.s.l with average maximum and minimum temperatures range from 19 ºC to
22 ºC and 5 ºC to 8 ºC respectively. The area receives a total annual rainfall ranging from 1200
to 1400 mm. The experimental design was split split plot laid down in a Randomized Complete
Block Design (RCBD) with polyfilms forming the main plot treatments. Data collection involved
use of penetrometer to determine stem firmness and scanning of polyfilm through the UV-
Spectrophotometer. There was a positive correlation between stem firmness and calcium
concentration in the foliar feed. Mean value of 6.8 was obtained under high calcium treatment
compared to 5.4 for the control treatment. Interactive effect was observed between the calcium
foliar feeds and the polyfilm covers.  The obtained results were consistent in both trials however
the strength was season dependant. Effect of temperature caused by varying light intensity on
chlorophyll content is also discussed. The results obtained shows impact of manipulation of
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environmental and nutritional factors on cut flower stem quality.
Key words: Stem firmness, Total soluble solids, PAR, Temperature, UV- Radiation

Determination of damage and larval population levels of the African Bollworm
Helicoverpaarmigera in seven cultivated crops grown in different localities in Kenya.
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Abstract
The African bollworm Helicoverpaarmigera is a Noctuid moth whose caterpillars appear in
several colour varieties including black, green, brown, reddish brown whitish and orange and
measure up to 40mm in length. The African bollworm is a major pest of cotton in cotton growing
areas of Africa and Asia. In addition it infests a variety of other cultivated crops including
sunflower, maize, sorghum, cowpeas, pigeon peas, green grams, tomato, okra. Seven (7) sites
were established in farmers’ fields in Western, Nyanza, Coast and Eastern provinces of Kenya.
The crops selected for this study were cotton, sunflower, sorghum, pigeon peas, cowpeas, beans
and maize. Three crop combinations were randomly assigned to each site and each planted on a
0.4ha plots. Recommended agronomic practices for each crop were adhered to during
establishment and crop development stage. At appropriate vulnerable stages, caterpillars of the
African Bollworm were counted from twenty randomly selected plants in each plot. Data was
collected fortnightly. Larval population differed from each site and crop. Overall, pigeon peas,
sunflower, sorghum and cowpeas supported a significantly higher larval population of the
African Bollworm than cotton. These crops can play a significant role in integrated management
of H. armigera.

Key words: African Bollworm, Helicoverpaarmigera, cultivated host crops, Kenya

Mulching; A Soil and Water Conservation Technique Used in Potato (Solanum
Tuberosum) Production: A Review
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Abstract
Potato (Solanum tuberosum) is a versatile crop used as food, feed and raw material for industries.
It requires a moderately cool climate of 18- 24 degrees, a soil ph of 5.5 -6.5, relative humidity
50-70%, favourable precipitation ranging between 850-1200mm. In Kenya, it is mainly grown in
the highlands  having altitude of 1500- 2800m, its production is however constrained by many
factors among them is low soil moisture which is has been aggravated by climate change.
Adapting to climate change to ensure optimum production in every season of potato production
is critical in enhancing food security this can be achieved by proper water stress management
practices. It is therefore important to identify suitable mulching techniques to reverse the current
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declining trends on the potato yield, this will help to conserve soil moisture as well as raise the
organic matter in the soil, and this in return increases the soil’s water holding capacity, thus
reducing runoff and erosion and making more water available to the plant.  In addition it
prevents weed growth.This paper, therefore, presents some of the mulching techniques and the
benefits
Key words; Climate change, moisture conservation, Potato

Determination of the Viability Period of Passion fruits Seeds in Coastal Kenya
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Abstract

Passion fruit is among the key fruit crops produced commercially in Kenya and ranks among the
top three key export fruits. The fruit is also popular as a prime health drink in local and
international markets. In Kenya, Passion fruit farming is carried out in the highlands and coastal
lowlands. The varieties grown in coastal Kenya are the yellow types (KPF4, Brazil, C5 and the
local yellow) while in the up-country region, they mainly grow the purple varieties that cannot
withstand drought together with the viral diseases. Farmers therefore use the yellow varieties as
rootstock for grafting with scions from the purple varieties. As a result, there has been a high
demand for seeds of the purple varieties by the farmers from Coast, Central, Rift-Valley and
Western Kenya. This calls for better quality and viable seeds for the production of healthy, fast
growing and disease free seedlings. A study was undertaken to determine the viability period of
three passion fruits varieties (KPF4, Brazil and the local yellow) in order to advise the farmers
on the appropriate period in which they could store seeds without losing viability. The seeds for
the three varieties were dried to 13% M.C. and weighed in quantities of 10g each. The seeds
were put in seed envelopes and stored in an airtight container.  Three packets of each variety
were randomly removed from the container and planted in a nursery bed on monthly basis and
data was recorded on their germination potential. Results indicate that all the three varieties had
no significant differences (P>0.05) on the days to germination and germination ability in the first
three months. However, the local yellow variety had a longer viability period than KPF4 and
Brazil respectively. As such passion fruits seeds should not be stored for more than three months.
Key words: Passionfruits seeds, viability, germination, yellow varieties.
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Abstract
The use of commercial chemical and microbiological inoculants is proposed as an ISFM
technology for the sustenance of high soil fertility and increased farm productivity. An on-station
experiment was conducted in an Ultisol during the 2014/15 growing season to assess the effects
of commercial chemical and microbiological inoculants on yields of maize variety SITUKA at
Sokoine University of Agriculture (SUA) farm, Tanzania. Commercial inoculants used in the
experiment were Teprosyn (N, P and Zn), Bio-soil crop booster (P-solubilizers) and Bio-soil
Nitro+ (N2 fixers). Each inoculant was evaluated independently in randomized complete block
design (RCBD) with three replications. Six treatments namely: control (without commercial
inoculant and P-fertilizer), commercial inoculant alone at manufacturer’s recommended rate,
commercial inoculant alone at double rate, commercial inoculant + 10 kg P/ha P-fertilizer, 10 kg
P/ha P-fertilizer and 20 kg P/ha P-fertilizer were used in each experiment. The result of the study
revealed that inoculation with P-solubilizers, either alone or in combination with P-fertilizer,
yielded significantly (P=0.05) higher grains than the control. On the other hand, maize grain
yields under Teprosyn and Bio-soil Nitro+ when applied either alone or in combination with P-
fertilizer were not significantly (P=0.05) different from the control. Therefore, these findings
indicate that inoculants have positive effects to maize grain yields thus can be used in ISFM
program for improved crop productivity. However, their quality should be investigated before
use.

Optimization of Fly Ash Incorporation into Cow Dung – Waste Paper Mixtures for
Enhanced Vermi-Degradation and Nutrient Release

Mupambwa H.Aa* and Mnkeni P.N.Sa
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Abstract
This study evaluated the effectiveness of composting of fly ash incorporated into cow dung -
waste paper mixtures, with or without earthworms (Eisenia fetida). Fly ash (F) was mixed with
cow dung – waste paper (CP) mixtures at ratios of (F: CP) 1:1, 1:2, 1:3, 2:1, 3:1 and CP alone
and composted for 14 weeks. Olsen P; inorganic N (NO3, NO2 and NH4); C: N ratio, ash content,
microbial biomass C (MBC) and humification parameters measured together with scanning
electron microscopy (SEM) images, to determine compost maturity. Based on C: N ratio, the
extent of vermi-degradation of the waste mixtures followed the decreasing order (F: CP) of 1:3 >
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1:2 > 1:1 > CP alone > 2:1 > 3:1. Similarly, Olsen P was significantly higher (P < 0.05) where
earthworms were added. The mean percentage increase in extractable P was in the order CP
alone > 1:2 > 1:3 > 1:1 > 2:1 > 3:1, with earthworm addition almost doubling P release across
the 1:1; 1:2 and CP alone treatments. Fly ash incorporation enhanced conversion of organic N to
the plant available inorganic forms, with the 1:3 treatment resulting in the highest conversion.
SEM images showed that vermicomposting enhanced the breakdown of the lignin and cellulose
fibers in the compost. Fly ash incorporation at the 1:2 ratio proved to be the most appropriate, as
it enhanced biodegradation and nutrient release to a greater extent than all other treatments with
fly ash incorporation.
Keywords: fly ash, earthworms, composting, Olsen P, bio-conversion

Effects of Tillage Practices and Organic Cropping Systems on Crop Yield in Yatta Sub-
County Kenya
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Abstract

The study was conducted, in semi-arid Yatta sub-county, to evaluate the influence of tillage
practices, cropping systems and organic inputs on crop yield. It was carried out between October
2012 to February 2013 short rain season and April 2013 to August 2013 long rain season.
Randomized Complete Block Design with a split-split plot arrangement replicated thrice was
used. Main plots were tillage practices; Oxen plough, tied ridges and furrows and ridges. Split-
plots were cropping systems; mono cropping, intercropping, and crop rotation while split-split
plots were organic inputs; Farm Yard manure, Minjingu Rock Phosphate, combined Minjingu
Rock Phosphate + Farm Yard manure, and control. Test crops were sorghum and sweet potatoes
with Dolichos (Dolichos lablab) and chickpea (CicerarietinumL) either as intercrops or in
rotation. Plant sampling was done by harvesting the grain and tuber and yield determined by
weighing. There was a significant (P≤0.05) increase in yield with application of combined
Minjingu Rock Phosphate + Farm Yard manure of 16.27 t/ha and 1.38 t/ha for sweet potatoes
and sorghum mono crop respectively under TR. There was a significant (P≤0.05) increase in
yield of chickpea and dolichos under combined tied ridges, intercropping of sorghum with
chickpea (1.44 tha-1) and dolichos (1.38 tha-1) with application of combined Minjingu Rock
Phosphate + Farm Yard manure during SRS of 2012. Improved yield of sorghum and sweet
potatoes attained with the combined TR, mono cropping with application of combined Minjingu
Rock Phosphate + Farm Yard manure.
Key words: cropping systems; organic inputs; semi arid; tillage practices, yield;

Suitability and quality analysis of locally available limestones for rectifying soil acidity in
Rwanda
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Abstract
Weathered soil associated with continuous farming are the main cause of soil acidity and food
insecurity in many countries of sub Sahara Africa. Lime plays an important role in improving
acidic soils, reduces Al saturation and hence favours plant nutrition and boosts crop production.
Following discovery of limestone deposits, this study aimed at determining the quality and
suitability of locally available lime stones for rectifying soil acidity in Rwanda. The lime
qualities (CaO, MgO and fineness factor) were analyzed using ethylene diamine tetraacetate
(EDTA) method while Ca/Mg ratio was used to assess suitability of limes. The results showed
that Musanze lime stones had an average of 35.66% of CaO and 1.66% of MgO while its
fineness was 63.00%, hence classified as travertine form. Karongi limestone had a fineness of
56.90%, CaO and MgO of 23.65 and 17.40 %, respectively, and its quality indicates a lime of
dolomitic form. Rusizi lime stones had 46.22% of CaO and 1.92% of MgO with 55.60% of
fineness, the value of CaO and MgO classify it as lime of travertine form. Ca and Mg correlation
was positive (R2= 0.781) and Ca/Mg ratio for travertines was >25 while dolomite was 1.61,
hence all lime stones presented in this study were classified as non suitable for agriculture use.
The quality of all limestone was within the ideal range for rectifying soil acidity while their
suitability could be improved by blending with adjusted Ca/Mg ratio of 4-5for travertine and <1
for dolomite.
Key words: Lime, soil acidity, Rwanda, quality, suitability

Biomass Accumulation and Nitrogen Fixation of Soybean Varieties, Grain Yields of
Soybean and Maize Intercropped at Different Planting Densities in Western Kenya
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Abstract
Biomass accumulation and nitrogen fixation of soybean (Glycine max) and grain yields of maize
(Zea mays) and soybean intercropped at different planting densities was assessed in two villages
of Butere and Mumias district of western Kenya during the short rains of 2011 and long rains of
2012 with the purpose of identifying the most appropriate planting density to achieve a high
biomass production, nitrogen fixation and yields of both maize and soybean. A randomised
complete block design with a factorial arrangement replicated thrice was used. Three soybean
varieties NAMSOY 4m, SC SQUIRE and TGx 1987-18F were intercropped with imidazolinone-
resistant maize (IR maize). Five maize: soybean planting densities; sole maize (D0), 1:1 (D1),
1:2 (D2), 1:3 (D3) and sole soybean (D4) were tested. Above ground biomass was determined by
destructive sampling of plants, nitrogen fixation assessed using the 15N natural abundance
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method and yields were assessed from the net plot at harvest. There were significant differences
in above ground biomass and N fixation and grain yields (P< 0.001). Treatment D3, for TGx
1987-18F variety produced the highest above ground biomass (3.8 t ha-1) and the highest N
fixation (104.2 kg ha-1) in Manyala in the short rain season. Grain yields of soybean were high in
D3 for SC SQUIRE variety (1.8 t ha-1) in Manyala, in the long rain season. Treatment D1 with
TGx1987-18F variety recorded the highest grain yields of maize (4.7t ha-1) in Manyala in the
long rain season. The lowest above ground biomass and N fixation was recorded in treatment D1
with variety NAMSOY 4m in Lubino during the long rain season, 0.8 t ha-1 and 21 kg ha-1

respectively. To build soil fertility and optimize yields, treatment D2 with SC SQUIRE variety,
above ground biomass (2.6 t ha-1), N fixation (61 kg ha-1), soybean and maize grain yields of 1.2
t ha-1 and 2.8 t ha-1 respectively is worth adopting in the smallholder farming system of western
Kenya.
Keywords: Above ground biomass, 15N natural abundance
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Abstract
In the central highlands of Kenya, low soil fertility and inability to replenish it are amongst the
major constraints affecting the productivity of maize and cash crops, leading to hunger and
poverty. The adoption of ISFM technologies such as maize-soybean intercropping is being
promoted as one of the options to address low productivity. This study sought to determine the
effects of different maize-soybean intercropping patterns on yields and to assess the economics
of these patterns in two contrasting sites. The experiment was arranged in a randomized
complete block design (RCBD) with four replications. The treatments were four maize (M)–
soybean (S) intercropping patterns (conventional=1M:1S; MBILI MBILI=2M:2S; 2M:4S;
2M:6S) and monocrops of maize and soybean, respectively. The results showed that in both sites
and seasons, maize stover and grain yields ware significantly affected by the intercropping
pattern. In 2012 LR at Embu site the MBILI treatment produced significantly higher stover and
grain yields (13.12 t ha-1, p=0.0001 and 6.11 t ha-1, p<0.0001, respectively) than all other
treatments. During 2012 Short Rain, still the MBILI treatment had recorded significantly the
highest stover and grain yield (7.62 t ha-1, p<0.0001 and 5.62 t ha-1 p=0.0467, respectively) than
all other treatments. During 2012 LR at Kamujine site the conventional treatment produced
significantly the highest stover yield (3.87 t ha-1, p=0.0461) than only the 2M:6S treatment.
During 2012 SR at Kamujine site, the MBILI treatment had recorded significantly the highest
stover and grain yield (6.55 t ha-1, p=0.0005 and 3.55 t ha-1p=0.0006, respectively) than all other
treatments. In both seasons and sites, the soybean yield was significantly affected by the
intercropping pattern. During the 2012 LR, the yields were reduced by 60 and 81% due to the
intercropping with maize, at Embu and Kamujine, respectively; whereas, during the 2012 SR, the
yields were reduced by 52 and 78% as effect of intercropping with maize, at Embu and
Kamujine, respectively. At Embu site during the both seasons, the MBILI treatment was more
profitable. At Kamujine site during the 2012 LR maize sole crop was the most profitable;
whereas during 2012 SR the MBILI treatment was the most profitable.
Key words: Maize-Soybean Yields, economics, intercropping patterns, Central Highlands,
Kenya.
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Abstract
Maize (Zea mays L.) is the world third most important cereal crop after rice and wheat. However
maize production is faced by many challenges which include biotic and abiotic factors. The
objectives of this study were, to establish a regeneration system of coastal maize genotypes and
to determine the effect of age of immature embryos using coastal genotypes at different levels of
growth regulators. The research was done at Technical University of Kenya experimental fields.
Callus induction was significantly affected by the genotypes. Among the coastal varieties
evaluated SC DUMA 43 had the highest callus induction frequencies of 97% and 96% in media
amended with 2, 4-D and dicamba using immature embryos harvested at age of 12 and 10 days
after pollination. DHO4 was most regenerable variety with regeneration frequencies of 44%
using immature embryos that were initially induced in media amended with dicamba while
regeneration frequency of 34% was obtained using immature embryos harvested 12 days after
pollination and initially induced in media amended with 2,4-D. Great interaction was also
observed between age of immature embryos and genotypes on embryogenic callus induction and
subsequent regeneration of coastal maize genotypes evaluated in this study. This regeneration
protocol will be a good platform for maize breeding programme of coastal maize genotypes at
coastal ecosystem hence food sustainability.
Key words: Somatic embryogenesis, Regeneration, Coastal genotypes, food sustainability

Effect of Spatial Arrangement on Performance of Maize/Cowpea Intercrop in Mozambique

Chichongue, O.; J.; Chimoio, C. Nhamombe, N
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Abstract
Intercropping systems can provide many benefits through increased efficiency of land use,
enhancing the capture and use of light, water and nutrients, controlling weeds, insects and
diseases and increasing the length of production cycles. The objectives of this study were to
investigate the effects of row arrangements on the yield and productivity of maize and cowpea
intercropping. On farm trial experiments were conducted during 2013/14 growing seasons in the
Majune and Sanga districts. The experiments were arranged in randomized complete block
design with three replications. The treatments included three intercropping mixtures of maize-
Matuba variety (M) with cowpea - IT16 (C) which were, planting the crops in alternate rows
(1M: 1C); Planting 2 rows of maize to 2 rows of cowpea (2M: 2C) and Planting 3 rows of
cowpea to 3 rows of maize (3M: 3C) and sole maize were included as check to compare yields
of intercropped mixtures. No fertilizer was applied to cowpea plant while NPK (12:24:12)
fertilizer was applied to maize plants at the rate of 200 kg ha-1 at sowing; There were
significant difference between maize grain weight observed in Sanga district compared to
Majune district. The higher grain yield was recorded when maize and cowpea was intercropped
in 1:1 row arrangement while lower yields was recorded when maize and cowpea was
intercropped three to three rows arrangement. The consistent higher grain yield of maize in



73

alternate row could be attributed to interaction between maize and cowpea and partly because of
the population of maize in the mixture. Moreover, the growth resources such as light, nutrient
and water between the one to one rows were more efficiently utilized. The study shows that one
to one rows arrangements have the potential to enhance the productivity of maize in Niassa
province and the increase of rows in the arrangement reduces the productivity of maize.
Keywords: Spatial arrangement, Intercropping, maize, cowpea, yields.

Occurrence and Sources of Bean Diseases in Central Kenya Region

*Kihara, S.N., Mbugua, G.W. , Kamau, E. M., J.J. Anyango, Kamau, M. W., Wachiuri, S.M.,
Karoga, J.I.and Githungo D.
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Abstract
Use of healthy and quality seeds of improved crop varieties is the key to agricultural progress.
This study assessed the importance of seed-borne diseases in common beans in Nyeri, Kirinyaga
and Murang’a counties. A survey was conducted to evaluate seed type used and performance for
farm-saved and certified seed in farmers’ fields in 2014.  Forty farmers were randomly selected
from each county. Where available, remnant seeds with farmers were tested for pathogens
contamination. About 92.9% of the farmers used their own saved seeds, 61.9% did not sort the
seeds, and 73.8% were aware of the cultivation but not the health and quality of the seeds. The
common pathogens detected on seed samples were: Colletotricum lindemuthianum, Fusarium
sp., Sclerotinia sclerotiorum, Phoma spp., Alternaria alternata, Penicillium spp., Asperigillius
sp., Xanthomonas and Pseudomonas spp. The common diseases in the field were: bean
anthracnose, angular leaf spot, Fusarium and Sclerotinia wilts, and bacterial blight. These
pathogens and diseases were prevalent in 1-5% in of certified seed respectively. Seed weight
differed significantly (P<0.05). Certified seeds had better weight than the farm-saved seeds.
These results indicated that farmers preferred their own saved seed than certified and did not
consider importance of seed sorting and use of certified seeds to improve crop health and quality
of marketable seeds. Consequently, farmers need more training. The effect of seed sorting on
grain yield of farm-saved seeds needs further investigation.

Effects of Spraying Regime on Seed Yield of Slenderleaf (Crotalaria brevidens)

Paul Omolo,Mutebi C.,Okech J.N.,Ong’ole T.and Okwach E.

Kenya Agricultural and Livestock Research Organization (KALRO), P.O. Box 1490-40100,
Kisumu, Kenya

E-mail: paul.omolo@kalro.org
Abstract
Slenderleaf (Crotalaria brevidens) is one of the African Leafy Vegetables that is highly valued
in Western Kenya. It is a high valued crop because of its nutritional and medicinal qualities.
Production of this high value crop has however been declining due to poor seed quality
emanating from poor crop husbandry. Poor seed quality has been identified as the major
constraint to adoption and production of Slenderleaf (Crotalaria brevidens) in Western Kenya.
The objective of this study was to investigate the effect of spraying regimes on seed set and seed
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yield of Crotalaria brevidens. The seeds were planted in a well prepared seed bed at KARI-
Kibos experimental plots at a spacing of 30 cm x drill. The design of the experiment was
randomized complete block design (RCBD) with 5 treatments and three replications with each
plot measuring 3 x 4 M. The treatments included four spraying regimes (0, 1, 2, 3 and 4 week’s
interval). Data on number of pods and number of seeds per pod were recorded. Seeds were
harvested, weighed to determine yield and processed. Results indicated that spraying intervals
have a significant (p>0.05) effect on number of seeds per pod and seed yields. Number of seeds
per pod and seed yields varied from 6 to 28 and 0.42 to 1.1kg/ M2 respectively. The findings of
this study indicate that spraying once at flowering gave the highest number of seeds per pod and
seed yield.
Key Words: slender leaf, spraying regime, yields, seeds per pod
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Population Dynamics and Management of Frankliniella Williamsi (Thysanoptera:
Thripidae) Vector of Maize Chlorotic Mottle Virus, in Kenya
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Abstract
Maize is an important primary staple food crop in Kenya as well as a commercial crop in various
parts of the country. There has been a significant decrease in maize production due various
constraints such as pests and diseases key among them, maize chlorotic mottle virus (MCMV)
and maize lethal necrosis disease (MLND). Maize chlorotic mottle virus is transmitted by the
thrips, Frankliniella williamsi and when it combines with sugarcane mosaic virus (SCMV), it
causes MLND. The effect of this disease is massive and has caused yield losses of 50% to
100%. Currently very little information is documented on the thrips F. williamsi and MCMV in
Kenya since both are new in Kenya. This study will therefore assess the transmission mechanism
of F. Williamsi of MCMV and explore management strategies of the thrips and hence maize
chlorotic mottle virus. Experiments will be carried out in the laboratory at NARL in Nairobi and
in farmers’ fields in Bomet County of Kenya. Maize will be grown under various spatial and
temporal arrangements in areas that are prone to MCMV and maize lethal necrosis disease
(MLND). The mode of transmission by F. williamsi will then be determined. Different scouting
regimes and sampling methods will be deployed in planted maize plots where action and
economic threshold levels will be determined. Assorted polycropping systems will be designed
and the transmission rate of MCMV by the thrips evaluated.  The thrips and its predator, Orius
spp will be exposed to various concentrations of entomopathogenic nematodes; Steinernema
feltiae and the fungal isolate Metarizium anisoplae in the laboratory. Population abundance of
both the thrips and its predator will be monitored as well as damage assessment and MCMV
infestation of the maize crops. The data collected will be analyzed by analysis of variance
(ANOVA) in SAS. Information from this research will provide an understanding on the
transmission behavior of the F. williamsi and thereby provide effective measures towards the
control of the vector, spread of MCMV and MLND. This study will highlight options available
for managing the thrips vector in the east Africa region and hence reduce the impact of MLN
disease.
Key words: Maize lethal necrosis disease, Orius spp, population abundance and bio control

Volatile signaling in African Nightshade species lures Tetranychus evansi (Acari:
Tetranychidae): Implications for Trap Cropping

L. K. Murungi1*, H, Kirwa1, D. Salifu1, and B. Torto1
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Abstract
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An intact plant conserves a threshold of volatile metabolites that are released from the leaf
surface and/or from accumulated storage sites which may have profound ecological outcomes. In
previous work using three African nightshade species, Solanum sarrachoides Sendtner was
identified as highly resistant, while S. scabrum M. and S. villosum M. were susceptible to
Tetranychus evansi (Acari : Tetranychidae). This study investigated whether olfactory signaling
from the three African nightshade species affected T. evansi behavior. Y-tube olfactometer
bioassays were used to test responses. Volatile organic compounds (VOCs) released from the
headspace of each of the plant species were analyzed by gas chromatography-mass spectrometry
(GC-MS). Synthetic standards in each compound class were prepared and tested using dose-
response assays. Responses of T. evansi females in olfactometer assays were converted into
preference indices and analyzed using chi-square tests. T. evansi females were significantly
attracted to odors from S. scabrum and S. sarrachoides but not to odors from S. villosum
compared to clean air control. In pair-wise plant assays T. evansi odor discrimination between
the plants was not significant. VOCs identified in the headspace of the three plant species were
qualitatively similar but they differed in terms of their relative abundance. Benzenoids and
monoterpenoids were >four-fold more abundant in S. scabrum while sesquiterpenoids were
similarly abundant in S. sarrachoides than in S. villosum. In dose-response assays, the
attractiveness of the different classes of compounds to T. evansi was only highly significant at
lower doses. That T. evansi responds to olfactory cues of S. sarrachoides suggests implications
for a trap cropping management strategy for this pest especially in smallholder nightshade
farming systems in Africa.
Key words- African nightshades, red spider mite, Volatile organic compounds, trap cropping

Efficacy of potassium salts of fatty acids in the management of Thrips and Whiteflies on
Snap Beans

G. O. Wafula*, J. W. Muthomi, J. H. Nderitu and G. N. Chemining’wa
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Abstract
Snap bean farmers mainly rely on chemical pesticides to manage insect pests and diseases but
the introduction of strict maximum residue levels (MRLs) by European markets  pose a
challenge to the use of pesticides. This has necessitated the search for alternative pest
management options that do not deposit harmful residues on produce. Therefore, this study was
carried out to determine the efficacy of potassium salts of fatty acids as alternative to synthetic
chemicals in the management of snap bean pests. Field experiments were carried out in farmers’
fields in Mwea and Embu in 2013 for two cropping cycles. Potassium salts of fatty acids at 0.5%,
1% and 1.5% spray solution were applied weekly starting from three weeks after emergence
(WAE) until early podding. The efficacy of the different concentrations was evaluated by
assessing population of thrips, whitefly, and pest damaged pods, in addition to pod yield. The
application of potassium salts of fatty acids at 1% and 1.5% of spray solution significantly
(P<0.05) reduced white fly and thrips populations by 54% and 50% respectively. Pod damage
due to thrips was also significantly (P<0.05) reduced by 76% and marketable pod yield was
significantly (P<0.05) increased by 112%. The results demonstrated that potassium salts of fatty
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acids are a viable alternative to synthetic chemical pesticides thereby enabling farmers to
produce with acceptable residue levels that meet consumer requirements.
Key words: Phaseolus vulgaris L., potassium salts of fatty acids, pesticide residues, market
access

Incidence and Severity of Root-Knot Nematodes on African Nightshades in Western Kenya

Nchore S. B1*, Waceke, J. W2, Buttner, C,3 Omwoyo, R4 and Kube, M3.

1Department of  Plant Sciences, Kenyatta University, P. O. Box 43844-00100, Nairobi;
2Department of Agricultural Science and Technology, Kenyatta University, P.O. Box 43844-

00100,  Nairobi. 3 Department of Phytomedicine, Humboldt University Berlin,
Germany.4Department of Plant Sciences, Kenyatta University, P.O. Box 43844-00100, Nairobi.

Email: nchoree@gmail.com
Tel.: +254721299772; 0770420729

Abstract
African nightshades (AFNS) are grown in Western Kenya for their source of essential nutrients,
income and medicine. In addition, they are used during traditional ceremonies like weddings and
in payment of dowry. However, growth and production of AFNS is constrained by, among other
factors, inadequate land and farm inputs, lack of ready market, diseases and pests. Among the
pests, root-knot nematode (RKN) (Meloidogyne spp.) causes up to 80 % yield losses. A survey
on phytopathogenic nematodes was conducted in Uasin Gishu (Ngenyilel and Chepturwai),
Bungoma (Chwele and Kimilili) and Kakamega (Sabatia) Counties during the April to July 2014
growing season on selected farms from each county. Twenty five soil and 250 root samples were
collected for determination of incidence and disease severity. Ten farmers except for Kakamega
were interviewed to assess their knowledge on production of AFNS and management of RKN
using a structured questionnaire and thereafter their farms sampled. The samples were labelled
and transported to Kenyatta University for further analysis. Although all the farms were infected
with RKN, incidence ranged from 86 % to 96 %. Moreover, RKN severity based on the galling
index (GI) ranged from 1.68 – 3.84 with significant differences (P < 0.05) between the sampled
areas established. In addition, disease intensities ranged from very mild to mild. Sabatia area had
a significantly (P < 0.05) lower disease severity of 1.680 with a very mild disease intensity
compared to Ngenyilel and Chepturwai in Uasin Gishu county and Chwele and Kimilili in
Bungoma county whose disease severities and intensities ranged from 2.740 to 3.840 and mild to
very mild respectively. A significant (P < 0.05) positive correlation was established between
fresh root weight and GI from Ngenyilel, Chepturwai, Chwele and Sabatia (r=0.63925,
r=0.53193, r=0.56095, and r=0.29928) respectively. This reveals that AFNS are good hosts to
RKN. Further studies are underway to characterize RKN in AFNS vegetable farming systems
and the reaction of these nematodes on the available AFNS germplasms would provide valuable
information for management routines.
Key words: African nightshades, Meloidogyne spp., disease severity, galling index

Assessment of herbicides for the control of annual grasses and broad leaf weeds in wheat
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Abstract

Field evaluation trial of post- emergence herbicides for the management of annual grasses and
broadleaf weeds in wheat was conducted at Kulumsa Agricultural Research Center main station,
Bekoji and Lole farmer’s field for two years during 2011/12 and 2012/13 main cropping seasons.
The aim was to assess various herbicides for the management of annual grasses and broadleaf
weeds in wheat that would be incorporated in an integrated weed management program.
Mesosulfron methyl +Idosulfuron methyl sodium and Pyroxsulam herbicides at a rate of 1 lit/ha
and 0.45 lit/ha respectively, two hand weeding and untreated weedy check treatments were used
in the study. Eighty five to hundred percent (85-100%) of the annual grass weeds including
Snowdenia polystachya, Avena fatua, Bromus pectinatus, Phalaris paradoxa, Setaria pumila and
most broad leaf weeds including Polygonum nepalense, Gizotia scabra, Galinsoga parviflora,
Gallium spurium were controlled by Mesosulfron methyl +Idosulfuron methyl sodium  and
Pyroxsulam herbicides. Both Mesosulfron methyl +Idosulfron methyl sodium (liquid) 1 lit/ha a.i,
Pyroxulam (liquid) 0.45lit/ha a.i and two hand weeding (30-35 and 55-60 DAE) outperformed
weedy check by 37.7%, 29.3%  and 21% respectively in yield. Mesosulfron methyl +Idosulfuron
methyl sodium  herbicide had a yield advantage over Pyroxsulam, two hand weeding and
untreated weedy check by 12%, 21.3% and 37.7% respectively. Maximum grain yield (5184
kg/ha), crop biomass (12808 kg/ha), TKW (48.55) and Hectoliter weight (74.2) was obtained for
Mesosulfron methyl +Idosulfuron methyl sodium followed by Pyroxsulam (4567 kg/ha), (10750
kg/ha), (47.85), (73.7) and two hand weeding (4079 kg/ha), (8792 kg/ha), (47.6), (73.55)
respectively. Similarly, application of Mesosulfron methyl +Idosulfuron methyl sodium (22708
Eth.Birr) has economically advantageous and profitable than Pyroxsulam (19200 Eth.Birr Birr),
two hand weeding (15948 Eth.Birr) and weedy Check (13688 Eth.Birr) by 15, 30 and 40%
respectively. Mesosulfron methyl +Idosulfuron methyl sodium  herbicide is the best for the
control of annual grasses and broad leaf weeds in wheat and may be used as one of the
components in an Integrated Weed Management Program.
Key words: Mesosulfron methyl +Idosulfuron methyl sodium, Pyroxsulam
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Abstract
The perception of smallholder farming community on climate variability is vital in adoption of
various response strategies. This paper assesses smallholder perceptions and their responses to
climate variability parameters in Meru county.  Farmers’ perception was obtained through
household survey and focused group discussions and analysed employing frequencies and factor
analysis. The perception on various climatic parameters was compared to measured results. This
assessment indicated existence of both observed and perceived evidence of climate variability.
Majority of respondents (91.6%) agreed that there were variations in rainfall and temperatures,
with 50.9% associating rainfall variability to erratic rains. Whereas 74.5% of the respondents
perceived prolonged and intense drought as the climate variability condition they cope with.
While, 6.5% indicted that that they needed to cope with excessive and intense rainfall. The
measured results from the low highland, coefficient of variability in rainfall amount for the first
season comprising of March, April and May was 0.43with a mean seasonal rainfall of 744.7MM
while for the second season (October, November and December) was 0.26 with mean of
1329.9MM. In the upper midland two and in the transition zone upper midland two to three, the
coefficient of variability for the first season was 0.36 with a mean of 466MM; 0.37 with a mean
of 466MM respectively . Those who perceived increase in temperature as a constraint to cope
with were 0.4% though the actual increase was negligible (<0.01ᶿC). Other factors such as
stream flow coefficient of variability ranged between 0.22 and 0.44 with months of February and
September being more variable than April and December due to season variability in rainfall and
water demands. A minority (7.3%) coped with Seasonal fluctuation in rainfall despite the
confirmed rainfall variability. There was divergence between the perceived and actual climatic
parameters. However, smallholder responses were linked to perceived forms of climate
variability which drove them to adopt certain strategies. There is need therefore to integrate
farmers and scientific approaches in mitigation planning against effects of climate variability.
Key words: Climate, topo-sequence analysis smallholder farming community

Vulnerability and Adaptation to Climate Variability among Small-scale Farmers in Wote
Division, Makueni County, Kenya
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Abstract
Climate variability and change are some of the most pressing environmental challenges of the
region and are associated with extreme events mainly droughts and floods. There is little
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understanding of the vulnerability and adaptation to climate change among small-scale farmers.
This research aimed at determining exposure and adaptation mechanisms among selected small
scale farmers cultivating drought tolerant crops in Wote Division. The sampled farmers produce
sorghum, cow peas and pigeon peas, which are some of the dominant multipurpose crops in the
area. Data collection methods and sources included the use of focused group discussions and
questionnaires and related studies. Results indicated that vulnerability was caused by exposure to
drought (100%), crop pests (93%), crop diseases (83%) and erratic rains (59%).Further,
temperature data showed significant change (Z=0.072625, Q=0.05, p=0.002). Key drought
adaptation means were drought resistant crops, 65%: terracing, 28% and crop diversification,
13%. A multiple regression model, F (9, 51) =2.655, p=0.013, R2=0.319, indicated that age,
gender and land size influenced adaptation significantly p<.05 = 0.027, 0.043 and 0.011
respectively. Further analysis indicated most of the households (79%) experienced more than 2
months of food insecurity ( ̅=3.75, =1.49) showing high vulnerability with food security as the
proxy. Conclusively, the study found out that crop based adaptation strategies dominate means of
adjustment against key calamities experienced. Further, vulnerability was noted due to minimal
alternative income sources coupled with food insufficiency as well as variation in climatic
factors. From the results the study mainly recommends adoption of alternative income activities,
including on farm value addition and at the same time enhancement of indigenous and modern
adaptation mechanisms applied by households to enhance their adaptive capacity.
Key Words: Climate change, and variability, Vulnerability, Adaptation

Perception and Response Mechanisms to Climate Change among Farmers in Kilifi, Kenya
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Abstract
A survey that sought to analyse Kenyan farmers’ perceptions and responses to the impacts of
climate change was conducted within the farming community of Kilifi County, located along the
Kenyan coast.The survey was conducted through semi-structured interviews administered to 435
randomly selected respondents. Results from the survey indicated that many of the farmers
believed that the climate is changing in Kenya (97.5%) and the world (80.5%). Majority (64.5%)
of the respondents reported to have personally experienced climate change and were very
concerned (67.3%) about it. However, when asked what they thought was the cause of climate
change, 44.5% thought it is entirely caused by human activity, while 34.5% thought it is an act of
God. Majority of the farmers (45.4%) felt that they know very little about climate change, with
60.9% indicating that they need a lot more information. Farmers reported to have responded to
the impacts of climate change by adopting interventions such as planting different plant varieties
(34%), practicing agroforestry (30%) and planting/keeping drought tolerant crops and livestock
(28%). Poor access to water (40%) and lack of access to financial resources (34%) were reported
as the major challenges faced by farmers when adopting these climate change interventions.
Key words: Climate change, Farmers, Adaptation
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Abstract
As crop yield continue to rise in other regions of the world, the average crop yields in SSA have
remained stagnant over the last 5 decades.  For example, the average cereal crop yields are
estimated at < 1.5 ton/ha against a potential of 5 tons/ha while average grain legumes are
estimated at between 0.7 and 1.5 tons/ha against a potential of more than 2.5 tons/ha. This is the
reverse of other regions in the world where crop yields have consistently increased over the last 5
decades. An array of studies have linked the low average crop yields in Africa to the declining
soil fertility and land degradation coupled with limited fertilizer and residue retention to reverse
nutrient decline. If it goes unabated, average crop yields could decline even further owing to a
combination of other crop growth and development stresses brought about by climate change.
Integrated soil fertility management (ISFM) technologies present opportunities for replenishing
depleted nutrients, promoting adaptation to climate change, and boosting crop yields in SSA by
more than 100%. In spite of their unquestionable potential, adoption of these technologies is
limited by various policy and institutional bottlenecks leading to continued land degradation and
low crop yield in spite of availability of availability of knowledge. The paper concludes by
demonstrating how the AGRA funded,  soil health consortia project is resolving these challenges
through creation of partnerships, convening, consolidation, harmonization and synthesis of data
on what ISFM technologies work for different agro-ecological conditions and building capacity
of national agricultural systems to communicate research results to policy makers, extension
workers, farmers and other stakeholders.

Key words: ISFM, Soil Fertility, Land Degradation, Food Security
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Abstract
Small-holder farmers in Eastern Kenya are faced with the constraints associated with climate



84

variability and have consequently made effort at the local level to adapt accordingly. However,
documentation of the factors that influence the level of adaptation to climate variability in the
study area is quite limited. This study focused on documenting the household’s socio-economic
factors influencing the level of adaptation to climate variability in Tharaka and Kitui-Central
Sub-Counties in Kenya. Data collected included household demographic and socio-economic
characteristics and farmers’ preparedness/adaptation techniques to cope with climate variability.
Triangulation approach research design was used to simultaneously collect both quantitative and
qualitative data. Both random and purposive sampling strategies were employed. Data analysis
was done using descriptive and inferential statistics. Multinomial and Binary logistic regression
models were used to predict the influence of socioeconomic characteristics on the level of
adaptation to climate variability. This was done using variables derived through a data reduction
process that employed Principal Component Analysis. Factors that were found significant in
predicting the level of adaptation to climate variability as being either low or medium relative to
high were; average size of land under maize (β=0.057, p=0.007); farming experience (β=-0.033,
p=0.026); household size (β=-0.052, p=0.005); household members involved in farming
(β=0.069, p=0.014); education level (β=0.060, p=0.024); age (β=0.026, p=0.050); main
occupation (β=-0.498, p=0.040) and gender of the household head (β=0.098, p=0.019) (p<0.05).
Household socio economic factors found significant in explaining the level of adaptation should
be considered in any efforts that aim to promote adaptation to climate variability in the
agricultural sector among the smallholder farmers.
Keywords: Small-holder farmers; Climatic variability, Adaptation strategies
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Abstract
Known as “meat for the poor”, beans constitute a predominant source of proteins in Rwandese
diet since they supply 65% of national dietary protein compared to 4% from animal sources.
However, the on-farm bean productivity is about 0.8 – 1.0 tons/ hectare which is quite low
compared to 5 tons/hectare that is achieved under optimal conditions. The objective of the study
was to assess the effect of mineral and organic fertilizers as well as rhizobium inoculation on
climbing bean production in Burera district. The experimental design was a split plot in
completely randomized design (CRD) with two main plots (with and without Rhizobium
inoculum); four sub-plots (Cattle Manure, DAP, Cattle manure + DAP, untreated control). Data
were recorded on yield, nodulation, soil properties and cost-benefit. Average yields were
significantly different (P< 0.0001), at 3900 kg/ha from inoculated plots and 2946 kg/ha from
non-inoculated plots. Statistically significant differences were also observed among treatments
(P<0.0001) with the highest mean yield of 4782 kg/ha obtained from treatment with Inoculum +
DAP + Cattle Manure against 2640 kg/ha from untreated (control) plots. The mean number of
nodules was significantly different (P< 0.0001) between inoculated (60 nodules) and non-
inoculated (15 nodules) plots. Regression analysis between yield and nodule number showed a
coefficient of determination R2 of 0.8 and a p value of < 0.0001, which confirmed the
dependence of the yield on nodulation. Cost-benefit analysis indicated a profit averaging 1,330
USD per season per hectare in the highest yielding treatment and a loss of 388 USD in the lowest
yielding scenario.
Key words: Inoculation, Climbing beans, Fertilizer, ISFM

Hill Placement of Manure and Mineral Fertilizer improves Millet Yield and Water Use
efficiency on Acid Sandy Soil of Niger

Ali Ibrahim1, 2, Robert Clement Abaidoo2, 3, Dougbedji Fatondji2, Andrews Opoku1
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Abstract
Inadequate amount of soil amendments coupled with insufficient rainfall are the most important
limiting factors for crop production in the Sahelian agro-ecological zones. There is, therefore, a
need to improve the efficient use of these resources for increased food security in the Sahelian
countries. The objective of this study was to determine the optimal combination of fertilizer
micro-dosing and manure application rate for improved millet yield and enhanced water use
efficiency. To achieve this objective, an experiment was carried out at a research station in Niger
using a randomized complete block design with three replications. The treatments comprised of
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the factorial combination of: (i) fertilizer micro-dosing at two levels (2g hill-1 of DAP and 6g
hill-1 of compound fertilizer NPK equivalent to 20 kg ha-1 of DAP  and 60 kg ha-1 of NPK
respectively ), (ii) cattle manure at 4 application rates (0 kg ha-1 1000 kg ha-1, 2000 kg ha-1, 3000
kg ha-1) and (iii) two methods of manure application (broadcasting and hill placement). Millet
grain yield under fertilizer micro-dosing combined with manure increased by 62%, 115% and
160% resulting to an increment of grain water use efficiency of 88%, 200% and 225%
respectively for 1000 kg ha-1, 2000 kg ha-1 and 3000 kg ha-1 when compared to fertilizer micro-
dosing alone. Hill placement of manure improved total dry matter by 23% of the value recorded
for manure broadcasting. These results indicate that the application of 20 kg ha-1 of DAP
combined with 2000 kg ha-1 of manure hill placement is a viable option for nutrient management
for improving millet yield and water use efficiency in low input smallholder millet-based
systems.
Keywords: pearl millet, fertilizer micro-dosing, manure placement, water use efficiency

Effect Of Zinc Fertilisation On Nodule Effectiveness And Grain Yield Of Biofortified
Common Bean
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Abstract
Common bean (Phaseolus vulgaris L.) is an important source of food and income generating
crop for all category of people in Uganda. In fact, it has been called the poor man’s meat because
it is the main source of dietary protein and micro nutrients such as Zn.  Zn being a micro nutrient
is not usually put into account in production of most crops especially legumes, yet it causes
deleterious effects on crops. A green house experiment was conducted at National Crops
Resources Research Institute (NaCRRI), in Uganda to investigate the influence of zinc
fertilization on nodule effectiveness and grain yield of bush bean genotypes. Treatments included
Zn at 0, 5, 7.5 and 12.5 mg Zn pot-1 and bean genotypes; NUA69, KaboF6-2.8-27, NUA99 and
RWR2154 (37) and they were laid out in a completely randomised design. At about 50% of
flowering, the bean plants were destroyed for active root nodule observation as a parameter in
this aspect. There was a significant (p<0.05) interaction between Zn rates and genotypes in terms
of nodule effectiveness for both genotypes. NUA69 genotype had more effective nodules with
Zn application than the other genotypes.  On the other hand, grain yield followed the hyperbolic
trend for all the bean genotypes, where it significantly (p<0.05) increased with increasing levels
of Zn up to a rate of 7.5 mg Zn, beyond which it drastically reduced.
In conclusion, Zn application to Zn biofortifier beans increases the number of active nodules and
hence biological nitrogen fixation and grain yield. The best Zn application rate for these
genotypes is 7.5 mg Zn 5 kg -1of soil, which is equivalent to 3 kg Zn ha-1. Beyond this
application rate, Zn toxicity symptoms appear and active nodule number and bean grain yield are
severely affected. The most responsive genotype under the study soil conditions is NUA69 while
the least responsive is RWR2154 (37).



88

Key words: Genotypes, Grain yield, Nodule effectiveness Phaseolus vulgaris, Zinc.

Effects of Farmyard Manure and Mineral Fertilizers on Maize Yield and Some Soil
Properties
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Abstract
The application of organic manure combined with mineral fertilizer to soil is considered as a
good management practices in any agricultural production system because it improves, plant
quality and soil fertility. A study was, therefore, conducted to investigate the effects of farmyard
manure and mineral fertilizers on maize yield response and to evaluate changes of bio-chemical
soil properties brought about by the treatments applied. The study was conducted at the Research
Stations of Rwanda Agriculture Board (RAB), Huye and Bugesera Districts in Southern and
Eastern provinces of Rwanda. The experiment was arranged in a randomized complete block
design (RCBD) with tree factors namely: nitrogen, phosphorus fertilizers and farmyard manure.
Nitrogen and phosphorus fertilizers were applied at three levels, 0, 50 and 100 Kg/ha for
nitrogen and 0, 25 and 50 kg/ha for phosphorus while manure levels were two (0 and 10 tons/ha).
Maize was the test crop and was planted in plots measuring 4.5 x 4.5 m with spacing of 75 x 30
cm. The experiments were replicated three times. The experimental results showed that   Grain
Yield, Ear length, Ear girth, Weight of 1000 grains and Stover yield were influenced
significantly (P<0.05) by the application of farmyard manure and inorganic fertilizers. The
combined applications produced yields, which were significantly higher than organic or
inorganic alone and the control. The highest grain yields of 8.92 tons ha-1 and 7.11 tons ha-1

respectively in Rubona and Karama sites were recorded by the combined treatment of farmyard
manure with mineral fertilizers at a rate of 100 kg ha-1 N, 50 kg ha-1 P mineral fertilizer and 10
tons ha-1 Manure. The control recorded the lowest grain yields of 4.61tons ha-1 and 3.23 tons ha-1

respectively in Rubona and Karama sites. In the evaluation of soil chemical properties, total
nitrogen, K and pH significantly decreased in plots treated with organic and inorganic fertilizers
while soil organic C, available P, Ca, Mg and CEC increased generally under inorganic plus
organic fertilizers treatments. In the case of microbial biomass, general increase of both bacteria
and fungi after NP fertilizers and manure combined were observed.
Key words: NP fertilizers, Manure application, Maize crop, Soil bio- chemical properties.

Effect of Cultivars in Nutritional Composition of Roots and Leaves of Orange Flesh Sweet
Potato (Ipomoea batatas Lam) produced at Umbeluzi-Boane
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Abstract

Sweet potato (Ipomoea batatas) has untapped potential as a nutritious food crop in many
developing countries. To figure out the influence of crop variety on nutritional composition of
Leaves and Tuber in orange flesh sweet potato, a field experiment was conducted at Umbeluzi
Agrarian Station in order to understand the influence of crop variety on tubers and leaf nutrition
value. A Randomized Complete Block Design (RCBD) with three replicates was, carried out, to
test 15 new varieties namely, Amélia, Bela, Cecília, Delvia, Esther, Erica, Gloria, Ininda, Irene,
Jane, Lourdes, Melinda, Namanga, Sumaia e Tio joe in 2 harvest dates, 40 and 80 days after
sowing. The treatments were arranged in split plot design in a factor of 15*2. Dry matter, crude
protein, potash, calcium, phosphorus and magnesium were determined in leaves, while dry
matter, starch, reduced sugar, beta-carotene, protein, iron and zinc in tubers. The analysis of
variance and comparison of means by Tukey test at 5% significance were performed using the
statistical package Stata. The results showed that phosphorus content in leaves differ between
varieties, while the dry matter, phosphorus and magnesium contents varies accordingly to the
leaf harvest date, leaves harvested at 80 days after sowing had higher contents of this
compounds. On the other side, tubers have shown different nutrition contents values between
varieties in all compounds determined, only Erica, Esther and Tio joe varieties had low levels in
almost all of that compounds. Our results show that both factors variety and harvest time affects
the nutrition value of the crop. These findings pave the way for improved dietary of many people
mainly in rural areas.

Improving Impact of Integrated Soil Fertility Management (ISFM) through Appropriate
Communication Strategies

Beverly Agesa, James Mutegi, Shamie Zingore
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Abstract
Food production per capita has declined in SSA since the 1970’s due to declining soil fertility.
With the increasing population against in-elastic land sizes, the need to reverse the declining soil
fertility trends so as to boost crop yields has become most urgent. Integrated Soil Fertility
Management (ISFM) interventions have a potential for reversing this trend. However, despite the
widespread breakthrough technologies, the capacity of farmers to benefit from ISFM has been
limited by poor communication of information on what technology works where. The Country
level Soil Health Consortia project has brought together all the key stakeholders including
scientists, economists, input and output market actors and policy makers in 13 countries to
consolidate, package and disseminate information on how and where different ISFM
technologies work. The mandate countries include; Kenya, Uganda, Tanzania, Rwanda, Ethiopia,
Malawi, Zambia, Mozambique, Mali, Niger, Burkina Faso, Nigeria and Ghana. The
communication strategy targets all the stakeholders along the agricultural production value chain.
Key among these stakeholders are farmers, extension agents and policy makers. Different
countries and regions require different communication products and strategies. This paper show-
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cases the communication strategies and materials such as policy briefs, extension guides,
manuals and fliers that have worked for different countries and regions.
Key words: ISFM; SSA; Consortia; Communication

Enhancing Soybean Yield by Increasing Plant-Available Phosphorus through Use of
Organic and Inorganic Sources
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Abstract
Soybean production in Isingiro, south-western Uganda is limited by low levels of soil nutrients
caused by soil erosion, overcropping and presence of high P-fixing soils. Costly inorganic
fertilizers have failed to replenish soil P. Organic materials too have failed due to their limited
quantities, low nutrient contents and high labour demands prompting use of combined organic
and inorganic fertilizers.  A knowledge gap on the right quantities of combinations of organic
and inorganic P resources exists. The objective of this study was to determine the most effective
combination for improving soybean yields in a P-fixing soil. Indicate classification of this soil
The study was conducted in Isingiro (1378 m above sea level, 00046.044’S, 030042.593’E) for
how many seasons?. Treatments were combinations of different inorganic P and cattle manure
levels. P levels were 0, 15, 30 and 45 kg P ha-1 while manure levels were 0, 2.5, 5.0 and 7.5 tons
ha-1. Triple Superphosphate was used. Experimental design was  a Randomized Complete Block
Design with … replications. Soybean was planted at 50 by 25 cm in 5 by 2 metre plots. Data was
analyzed using GENSTAT-14 package. Results show that the treatments affected grain yield ha-1

significantly (P < 0.05), with treatment P2M3 (30 kg P ha-1 and 7.5 tons ha-1 manure) being the
most effective, registering 3,070 kg ha-1 17 times more than the control, 1.6 and 1.7 times better
than the best sole manure and sole P treatments translating into 61% and 74% respectively.
Research on artificial manufacture of refined organic compounds such as organic acids that
arrest P-fixation is needed.
Key words: Inorganic and organic fertilizers, combinations,  not appropriate
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Evaluation of Tolerance of Cowpea Varieties to Water Stress at Umbeluzi-Boane Agrarian
Station
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Abstract
A field trial was conducted in Umbeluzi Agrarian Station, between February and May 2009 to
evaluate the tolerance of 36 varieties of Cowpea (Vigna unguiculata (L.) Walp) to water stress
under irrigated and water stressed environment. In stressed environment, the water supply was
stopped from flowering to physiological maturity, while in irrigated environment; the plants
were fully watered to maintain the soil at field capacity. The experimental design was a
randomized complete block (RCB), with three (3) replications. Field data collected was: number
of seeds per pod (NSP), number of pods per plant (NPP), 100 seed weight (100SW) and grain
yield (Y). Significant differences between the varieties (P <0.05) were observed for grain yield,
100 seed weight and number of pods per plant. The interaction between environment and
varieties showed significant effects (p <0.05) for the variables grain yield and number of pods
per plant. Overall, according to index of susceptibility, 19 varieties were classified as being
tolerant to water stress, and 17 varieties were classified as being susceptible. However, among
the varieties considered tolerant, 7 had higher productivity in stressed environment. According to
water stress tolerance and yield, varieties were grouped into four (4) groups: group A, consisting
of tolerant varieties with high productivity, group B, tolerant and low productivity, group C,
likely with high productivity and Group D, likely with low productivity.
Key Words: Cowpea, Water stress, Tolerance.

Effects of Sulphur Fertilization on Yield Response of Rice
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Abstract
Sulphur (S) is an emerging nutrient limiting rice production in Tanzania particularly Kilombero
district. Currently there is no a tentative critical level and S recommendations for rice in
Kilombero to match with the improved varieties, change in farming practice and soil fertility
decline. An experiment was conducted at Sokoine University of Agricultre (SUA)  glasshouse to
determine the critical level  of  sulphur ( S)  and to assess effectiveness of S application on paddy
soils of  Kilombero district. Sulphur was applied at rates of 0, 20 and 40 mg/ kg soil arranged in
a randomized complete block design and rice SARO 5 variety was used as the test crop. Using
Cate-Nelson method, the results indicated a critical level to be 6.2 S mg /kg. Seventy-two percent
of 20 soils sampled during survey from Kilombero district had low levels of S (ranging from 1.4
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to 6.2 mg /kg) which is below the established critical value and therefore need to apply S.
Sulphur application significantly increased grain yield for soils with less than 6.2 mg/kg. For
most of soils, an application of S at rates of 20 and 40 mg S/ kg soil significantly performed the
same. The conclusion was soils with S below 6.2 mg /kg needs application of at least 20 mg S/
kg soil for optimal rice grain under glasshouse experiment.
Key words: Cate-Nelson method, Grain yield, Kilombero district, Sulphur critical level, Rice-
SARO 5 variety.

Combining Ability among Maize Inbred Lines under Low and High Soil Nitrogen Levels in
The Bimodal Humid Forest Zone of Cameroon
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Abstract
Low soil nitrogen causes significant yield reduction in maize (Zea mays L.) in the tropics.
Understanding the genetic basis of hybrid performance under the stress is crucial to designing
appropriate breeding strategies for developing low N tolerant hybrids. Thirty nine maize tropical
inbred lines were crossed to three heterotic testers in a line x tester scheme. The resulting 117 F1

hybrids, along with 4 checks were evaluated for grain yield and yield related traits under low and
high soil nitrogen during the minor season of year 2012 and major and minor seasons of 2013 in
two sites (Mbalmayo and Nkolbisson).The genotypes were assessed using an 11x11 lattice with
two replications. The objectives of the study were to estimate combining abilities among maize
inbred lines and the mode of gene action under low N and optimum condition; to identify
secondary traits correlated with yield and identify high yielding maize hybrids tolerant to low N.
Both additive and non-additive gene action influenced grain yield under low N with
predominance of non-additive genetic effects. Hybrid development could therefore be employed
to exploit non additive gene action under low N. Under high N, additive gene action was
predominant. Leaf area, leaf chlorophyll concentration, plant height and ear height were
positively correlated to grain yield under low N while anthesis-silking interval, leaf senescence
and ear aspect were negatively correlated to grain yield. These traits could be used as early
selection criteria to speed up the development of hybrids adapted to low N environment. TL-11-
A-1642-5 x Exp1 24, CLWN201 x 87036, CLYN246 x 87036, J16-1 x Exp1 24 and CLWN201
x Exp1 24 were identified as high yielding hybrids under both low N and high N. These results
suggest that good performance across stress and non-stress environment can be achieved in
tropical maize hybrids.

Evaluation of tomato cultivars for resistance to bacterial wilt-root knot nematodes disease
complex

Muriuki. L. K1, G. M. Kariuki1, Z. M. Kinyua2, Gathu, R. K1, and D. L. Coyne,3
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Abstract
Tomato (Solanum lycopersicum) is one of the most important vegetable crops in Kenya. The
bacterial wilt-root knot nematodes disease complex has however led to decline in production of
this crop as it is associated with severe yield losses. Most farmers are not aware of the
occurrence of the disease complex which has further exaggerated its status as they continue to
apply inappropriate management options. Five tomato cultivars (two local and three from World
vegetable centre) were evaluated in a screen house for resistance to bacterial wilt and root knot
nematodes singly and as a complex. Potted tomato plants were inoculated with Meloidogyne spp.
and R. solanacearum either singly or as combined inocula, and assessed against an un-inoculated
control, which contained sterile soil only. The experiment was arranged in randomized complete
block design replicated four times. Data on plant growth parameters and disease parameters was
recorded. A significant (P≤0.05) variation in response against Meloidogyne spp. and R.
solanacearum infection in the tomato cultivars tested was recorded. Results revealed that two of
the tested tomato cultivars were resistant to the disease complex and the other three cultivars
were susceptible. The study therefore concludes that tomato cultivars resistant to bacterial wilt-
root knot nematodes disease complex exist and should be recommended to growers.

Breeding Biofortified Bean Varieties for Africa
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Abstract
Micronutrient malnutrition is one of the most serious health challenges facing vast sectors of
Africa’s population. It affects more than 2 billion people in the world, particularly resource-poor
women and children. Dietary improvement through biofortified food crops is probably the most
effective and sustainable strategy for reducing micronutrient deficiencies. Common bean offers
unique opportunities for improved micronutrient nutrition and food security because it is widely
grown (>4 million ha annually in Africa), widely consumed, rich in protein (>20%), minerals
and calories, is relatively cheap and highly marketable. A regional breeding program was
initiated in 2004 to develop and disseminate micronutrient dense bean varieties. The specific
objectives were to characterize the variation of grain iron (Fe) and zinc (Zn) concentration and
identify lines, which could be fast-tracked as mineral dense lines for cultivation by farmers in
regions with severe Fe and Zn malnutrition. More than 2849 accessions were collected from 9
countries in east, central and screened for Fe and Zn using wet digestion and atomic absorption
spectrophotometry. Thirty-eight selected lines were evaluated in participatory evaluation trials
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with farmers in Uganda, Kenya, Tanzania, DR Congo, Ethiopia, Eritrea, Sudan, Malawi,
Burundi, Cameroon and other countries. Each country selected potential mineral dense candidate
varieties. Results showed that considerable genetic variation exists to facilitate improvement of
iron by more than 80% and zinc by more than 50%. Grain iron concentration varied from 40 to
over 100 ppm. Zinc concentration varied from 18 to over 50 ppm. Most of the lines consistently
showing high levels of micronutrients originated from the Great Lakes Region especially DR
Congo and Rwanda. In Kenya, three new climbing beans were released in 2012, and four bush
type varieties recommended for full release in 2013. Other African countries have released new
biofortified varieties from this nursery. Enhanced dissemination and utilization of mineral dense
beans can significantly contribute to alleviation of micronutrient deficiencies and promote better
human health and productivity.
Key words: Iron, zinc, biofortification, variation, varieties

Characterization of begomoviruses from tomato and pepper crops in humid tropical areas
of coastal Kenya
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Abstract
During a diagnostic survey carried out in farmers’ fields in coastal region of Kenya, farmers
complained of pepper and tomato crops losses by a disease with begomovirus-like symptoms.
Symptomatic leaf samples were collected using purposive sampling method for laboratory
analysis. The Presence of begomoviruses was detected by the polymerase chain reaction (PCR)
using total nucleic acid preparations of tomato and pepper samples collected from different
counties in the region. Begomovirus DNA fragments were detected by PCR using various sets of
degenerate primers that amplify different regions of the genomic DNA-A component of
begomoviruses. The core coat protein primer pair gave the diagnostic ~560 bp amplicons. Not all
samples produced amplicons of the expected sizes in PCR. Some samples produced bands in all
the DNA-A primer sets, some in only 2 of the 3 sets of primers, while some produced PCR
fragments in only 1 of the 3 primer pairs, which suggested variation in the virus DNA sequence
in terms of the presence or absence of primer annealing sites. The sequences generated from the
obtained from the PCR products were used to create a phylogenetic dendogram to determine
whether there were distinct and new begomovirus strains. Results confirmed that the symptoms
on these crops were due to begomoviruses and were the cause of the crop losses. More so,
presence of two begomovirus strains was identified. The prevalence of these diseases threatens
sustainable production of tomato and pepper for both home and commercial use in the country.
Characterization of these begomoviruses will help in tomato and pepper breeding strategies and
in return lead to sustainable production.
Keywords: Begomoviruses, characterization, tomato, pepper, Kenya
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Resource Use Efficiency in Rice Based Farming Systems: A Case of Upland and Paddy
Rice in Namasagali Sub-County Kamuli District
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Abstract
Rice is an emerging and one of the increasingly important cereal crops grown in Uganda. Being
a relatively new crop, farmers are faced with a challenge of effectively utilising resources and
their combination for maximum productivity and therefore profit.  Therefore the study identified
the determinants of efficient rice production in Namasagali sub-county with a backdrop of
ensuring food security and enhancing the sustainable use of wetlands. The factors assessed were
land size devoted to rice farming, motive of the farmer, education level, family size, labour, and
use of ox-plough, farmer’s experience, gender, rice type, fertilizer application and land
ownership. A logistic regression and the Cobb-Douglas production function model were used to
find the determinants and the level of technical efficiency respectively. Results show that out of
the 11 factors assessed, 7 were found significant at 5% level of significance. Land size devoted
to rice cultivation was the most significant factor determining technical efficiency in the area.
Others are education level, experience, motive of the farmer, family size, labour and use of ox-
plough. However, rice type, fertilizer application, gender and land ownership were insignificant.
The Cobb-Douglas results show that the farmers in Namasagali sub-county are generally
technically inefficient due to decreasing returns to scale of production, implying that key factors
of production are over-utilized. It is, therefore recommended that farmers should shift to upland
rice cultivation especially NERICA 4 which is high yielding one so as to divert attention and
ensure limited exploitation of wetlands.
Keyword: Resource use efficiency, Rice, Technical efficiency, Uganda, Upland, Wetland,

Cooking time, Shelf life, Pod yield, Pod quality and Organoleptic characteristics, of New
Snap bean lines
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Abstract
Snap beans (Phaseolus vulgaris L.) have succumbed to new strains of diseases and pests in
eastern Africa. Development and utilization of more productive varieties with longer shelf life,
shorter cooking time and other market demanded pod traits, can increase competitiveness of
local products in regional and export markets. The objective of this study was to evaluate new
snap locally bred lines for pod traits, pod yield, cooking time, shelf life and sensory traits. Thirty
six lines and five checks grown at Thika and Mwea were evaluated for pod length, pod shape,
pod curvature, shelf life, cooking time, flavor and texture. Pod yield was the cumulative weight
of all harvests. Shelf life was based on % moisture loss during storage. Cooking time, flavor and
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texture were determined by placing 1 cm pieces of fresh pods in boiling water, sampling after 3,
5, 7 and 9 minutes, followed by sensory assessment by a panel of 20 evaluators on a scale of 1 to
7. The data was subjected to analysis of variance and means separated by least significance
difference ( LSD) at P= 0.05. Results showed that there are significant differences among the
advanced snap bean lines for pod yield, pod quality, shelf life, cooking time, texture and flavor.
The new lines were high yielding than the checks. For example KSB35-1-T produced 12,028 kg
ha-1 compared to 7,800 kg ha-1Teresa and 6,400 kg ha-1 Vernadon. Most of the new lines also
had round, straight pods, with a high proportion of premium grades. For example KSB52-4-T
produced 93.2% extra fine and fine pods, and only 6.8% bobby. Most of the new lines have
longer shelf life of up to five days compared with the commercial varieties with maximum of
three days. They maintained higher percentage moisture content of up to 87% by 11th day. New
lines also have shorter cooking time, better texture and flavor than checks. For example, KSB47-
1-3-T cooked in three minutes, compared with seven minutes for Morgan. Production of the new
lines can contribute to energy savings, increased profitability and competitiveness of local
products.
Key words: Disease resistance, productivity, pod length, texture, competitiveness

Effects of different maize (Zea mays L.) – soybean (Glycine max (L.) Merrill) intercropping
patterns on soil mineral-N, N-uptake and soil properties
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Abstract
The adoption of ISFM technologies such as maize-soybean intercropping system is being
promoted as one of the options to address low soil fertility and crop productivity among the
farmers of the central highlands of Kenya. The purpose of this study was therefore to determine
the effects of maize-soybean intercropping patterns on soil inorganic N, N uptake and soil
chemical properties. The experiment was conducted during 2012 Long Rain and 2012 Short
Rain, arranged in a randomized complete block design (RCBD) with four replications. The
treatments were four maize (M) – soybean (S) intercropping patterns (conventional=1M:1S;
MBILI-MBILI=2M:2S; 2M:4S; 2M:6S) and two sole crops of maize and soybean. The results
showed that at Embu during 2012 LR, at harvest the MBILI and 2M:4S treatments observed
significantly (p=0.0525) the lowest N03- - N content (8.24 mg kg-1 and 9.15 mg kg-1,
respectively); and at Kamujine during the same 2012 LR, at harvest the sole soybean treatment
recorded statistically (p = 0.0301) the highest N03- - N content (8.24 mg kg-1). At Kamujine the
sole soybean treatment recorded statistically (p=0.0131) the highest (12.84 mg kg-1) soil mineral
N. The N uptake by maize and soybean was significantly affected by the intercropping patterns
and it was positively correlated with soil mineral N, at both sites during the sampling period.
During 2012 SR at Embu site, the MBILI treatment observed significantly the highest soil total
N value of 0.05% (p=0.0530). The soil SOC was not significantly affected by the intercropping
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patterns at this location. The SOC was significantly affected by the intercropping and the
conventional treatment recorded the highest value of 2.46%, p=0.0020. Thus, the MBILI
treatment is recommended to the smallholder farmers of the central highlands of Kenya.
Key words: Maize-soybean, intercropping patterns, soil mineral-N, N-uptake, chemical soil
properties, central highlands, Kenya

African Spider Plant (Cleome gynandra) As a Biofumigant against Weeds in Paspalum
Turfgrass (Paspalum notatum)

Grace O. Chongori, Samuel Nyalala and Mariam Mwangi

Department of Crops, Horticulture and Soils, Egerton University, P.O. Box 536, Egerton, Kenya
Email: gchongori@gmail.com

Tel: 0723713849

Abstract
Weeds interfere with turfgrass growth lowering functional and aesthetic quality of lawns.
Conventional weed control using synthetic pesticides is hazardous to lawn users and the
environment while cultivation alone is not sufficient.  A study was conducted with the objective
of exploring the potential of biofumigation with African spider plant (Cleome gynandra) as an
environmentally friendly alternative to use of synthetic herbicides for establishment of weed-free
Paspalum notatum turfgrass. Chopped spider plants incorporated into the soil at 4, 6 or 8kg m-2

was compared with Basamid (97% Dazomet) at 29g m-2 (positive control) and cultivation only
(negative control) in a randomized complete block design experiment with four replications.
Population of various weeds species in the experimental plots was recorded weekly. Total fresh
and dry weight of weeds was also determined after weeding the plots. The data collected were
subjected to analysis of variance.  Biofumigation with African spider plant at rates of 6 or 8kg m-

2 was as effective as Basamid at 29g m-2 in significantly suppressing Galisonga paviflora, G.
ciliata and Bidens pilosa weed populations as well as their total fresh and dry weight. Other
weed species occurred in the experimental plots in insignificant populations.  Our results suggest
that African spider plant has potential for use as a biofumigant against weeds during
establishment of lawns.
Key Words: Weeds; Biofumigation; Herbicides; Spider plant; environmentally friendly; Lawn.

Efficacy of a Local and Commercial Rooting Powder on Roses

P.G. Kabui1, C.W. Muui1 and W.M. Thagana1
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Abstract:
Roses (Rosa spp.) are commonly used as ornamental plants for decoration of gardens and parks,
and as cut flower, all over the world. The major constraints of roses production include;
difficulties in rooting, pest and diseases and susceptibility to mechanical damage. There are a
few companies selling rooting powder hence the prices are high. A Study was carried out in the
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year 2013/ 2014 in the flower greenhouse nursery in Thika- Lauren International flowers Ltd.
The objective of the study was to compare the efficacy of CHRYZOTEK-0.04 % IBA
(commercial) and a locally produced rooting powder. Three treatments used were: control-
cuttings not treated with rooting powder, cuttings treated with CHRYZOTEK-0.04 % IBA, and
cuttings treated with local rooting powder containing 0.04% IBA. Thirty grafted cuttings were
used for each treatment. Completely Randomized Design (CRD) was used. Each cutting -15 cm
long was dipped for about 20 seconds in the respective rooting powder and planted in individual
cups filled with coco peat. Number of days to shoot, number of roots per cutting, length of the
longest root, average length of the roots, number of shoots, length of the longest shoot and
number of rooted cuttings were recorded. The data was analyzed using ANOVA with SAS
computer software version 8.1. The  number of roots, length of the longest root, average length
of the roots per plant, length of the longest shoot and number of rooted cuttings were
significantly (p < 0.05) different. However, number of days to shoot and number of shoots per
plant were not significant (p > 0.05). The study revealed that there was no significant difference
between the local rooting powder and the commercial rooting powder in rooting of rose cuttings.
The local rooting powder may be used for rooting roses instead of the commercial rooting
powder which is expensive.

Exploitation of the Fertilizer Equivalency Value and Nutrient Use Efficiencies of Soybean
Residues Optimized with N Fertilizer in Eastern Uganda

1B. Sadina,
1A. Amoding and 1 P.  Ebanyat

1Makerere University College of Agricultural and Environmental Sciences School of
Agricultural production, P.O. Box 7062 Kampala, Uganda.

Email: sadina.beatrice@gmail.com
Abstract
Organic resources are an important component of tropical agriculture particularly, when the
nutrients arerecycled. Soybeans of recent have become dominant in the maize cropping systems
of eastern Uganda. However, there is limited use of soybean residues for soil fertility
replenishment. Linking the nutrient content of the residues to its fertilizer equivalency value is
paramount for sustainable agricultural productivity. Researcher managed on-farm experiments
were conducted in 2011 and 2012 to establish the fertilizer equivalency value of soybean
residues and its agronomic nitrogen use efficiencies with and without N fertilizer. The design
was a RCBD with a 3x4 factorial treatment in two agro ecological zones (AEZs); the L.Victoria
crescent and South-eastern L. Kyoga basin in Namayingo and Tororo districts respectively. It
was hypothesized that soybean residue application results in higher maize yields comparable to
those from N fertilizer. The treatments were; sole soybean residue at 0, 2 and 4tha-1 and that
combined with N fertilizer at 0, 30, 60 and120kgha-1N in form of urea, with four and three
replications in Namayingo and Tororo districts respectively. The results indicate that agronomic
nitrogen use efficiency (AEN) was generally <10kg grain kgN-1 with combined application of
nutrient inputs, it was higher (12.9 kg grain kgN-1) with sole 2tha-1 of soybean residues at both
sites. The fertilizer equivalency value of 2tha-1 soybean residue was 28kghaN-1 in form of N
fertilizer and the 4tha-1 residue was equivalent to 32kghaN-1. Soybean residue has been found
appropriate to enhance both maize yield and environmental quality since its application enables a
farmer to forego 28kghaN-1 and 32kghaN-1 respectively, in form of mineral N fertilizer.
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Key Words: Soybean residues, Fertilizer equivalency value, Agronomic nitrogen use efficiency.
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From Science to Society: Bringing Science to Practice using the Wageningen adopted T-
shaped skills approach

Dr. Claudius van de Vijver,

Wageningen University, the Netherlands
Email: claudius.vandevijver@wur.nl

Abstract:
African agriculture is confronted with an array of challenges and often science is looked upon to
come with solutions. For science to indeed have an impact requires a new approach and an
alteration in the curriculum. Students should not only be trained in mono-disciplinary in-depth
scientific knowledge but should also adopt inter- and transdisciplinary approaches se well as
develop so-called T-shaped skills: The vertical bar depicting in-depth, fundamental science,
knowledge and skills while the horizontal bar depicts the broadening. Development of T-shaped
skills requires an active and problem oriented curriculum as this didactical approach trains
students to translate knowledge and research into practice, addressing societal issues and come
with solutions that are grounded in sound fundamental knowledge and theory. This approach is
fully embedded at Wageningen UR, a world leader in the research and education domain of “Life
Sciences” and has resulted in Wageningen being asked to contribute to capacity building in many
countries in Sub-Saharan Africa, where issues such as food security, climate change and
sustainability can be quite acute.
Focus of this approach is active participatory training where participants are challenged to tackle
actual issues and come up with solutions, considering the interest of stakeholders involved. This
can be done via on-site training or via training in workshop settings. Similarly skills and
competence training focus on the individual where participants are offered “tools” to strengthen
their capacity and develop a plan of action to reach the desired level of competence.
This presentation will elaborate on the above-mentioned approach and how it has been
introduced to a capacity training programme of the AGRA Soil Health Programme at Sokoine
University of Agriculture (Tanzania) and Kwame Nkrumah University of Science and
Technology (Ghana).  Experience so far has shown that the approach is very well received and
stimulates scientific development.
Key-words: T-shaped skills, inter- and trans disciplinary approaches, active learning

Mainstreaming innovation in Higher Education

Dr. Maria N. Mullei

Ohio State University Consortium Virginia Polytechnic Institute and State University
Email: mullei@iagri.org

Abstract:
Innovation is fast becoming the backbone of the global economy.  It’s the buzzword on many
people’s lips in public, private sectors and Non-Governmental Organizations.  Innovation is also
very important for higher learning institutions, since they are relied upon to produce experts who
will contribute towards facilitating this global economy.
With this in mind, there are some questions that we should be asking ourselves: Are the
Institutions of higher learning providing conducive environment to nature innovation?
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How are universities positioning themselves to participate in the global market place?  Should
they care one way or the other about innovation?
In the past ten years, many universities have expressed their intention to mainstream innovations
in their institutions of higher learning, and prepare students with the knowledge and skills
necessary to succeed in the 21st century.  However, the current capacity of African universities
will prove inadequate to provide the level of education and training, basic and applied research
and transfer of knowledge needed to generate a sufficient flow of innovative solutions without
engaging in partnerships. This shortfall has significant implications for increased food
production, improved food security and poverty reduction in the East African region and in the
whole of Africa.
The paper will discuss what the “Innovative Agricultural Research Initiative” (iAGRI)
Innovation Portfolio Platform has done to engage faculty and students in the innovation
mainstreaming process at the Sokoine University of Agriculture, Morogoro, Tanzania.
The presenter will share some of the ideas/concepts that have been developed by the students,
academic staff from Sokoine University of Agriculture (SUA) in Tanzania, students participating
in iAGRI advanced degree training, faculty and students of the iAGRI Consortium partnership,
as well as participants in the iAGRI Collaborative Research Fund.

Students Perception of Agriculture Training in Public Higher Education Institutions in
Kenya

Maina Mwangi1*, Reuben Muasya2, Darius Andika3, John Wesonga4, Jane Ambuko5, Njeri
Njau1,

1Department of Agricultural Science and Technology, Kenyatta University, P.O. Box 43844-
00100,  Nairobi; 2South Eastern Kenya University, P.O Box 170-90200, Kitui; 3Jaramogi Oginga
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Nairobi, P.O Box 30197-00100 Nairobi.
Email: mmainam@gmail.com

Abstract
Agriculture is the major income earner in Kenya accounting for upto 65% of foreign exchange
earnings and about 60% of employment. However, its potential has not yet been fully realised
due to many challenges including poor infrastructure, climate change, biotic stresses, weak
market links, among others. Despite this, growth in the sector has been significant in the recent
past thereby creating demand for qualified manpower. Higher Education Institutions (HEI’s)
teaching agriculture are instrumental in providing manpower for the agriculture sector but they
face challenges in meeting this mandate. A survey was conducted under EDULINK project to
determine  the perception of students regarding adequacy of the curriculum and quality of
teaching, and their likelihood of pursuing careers in agriculture. BSc and postgraduate
agriculture students in nine public universities were sampled randomly from each year of study
for BSc (year 1 to 4), MSc and PhD to provide information through a questionnaire.  Target
sample sizes were 20 BSc students per year and at least 5 postgraduate respondents per
department. The quality of teaching agriculture was rated considering lecturer skills and
availability of facilities. The results indicated that the diversity of programmes in agriculture
vary significantly amongst the universities. Approximately, 50% of the BSc and MSc students
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perceive the curriculum as well defined, it addresses current issues and the work load is
adequate. On average 40% did not find the curriculum balanced in theory, fieldwork, internships
and practical though over 40% felt the curriculum adequately integrates ICT in teaching.
Students rated about 50% (BSc) and  over 50% (postgraduate) of the lecturers to be excellent in
engaging the students intellectually, mastery of content and professionalism;  45% and 42% of
lecturers (BSc and postgraduate, respectively) were excellent in class management, dynamism,
flexibility, innovative, organized and collaborative. However, only 37% (BSc) and less than 30%
(postgraduate) lecturers were excellent in integrating ICT in teaching. Over 80% of BSc and
MSc respondents considered facilities critical for good quality teaching and learning. Majority
(90% BSc and 88% MSc) of the students intend to progress their careers in agriculture sector
with 38% (BSc) and 45% (MSc) preferring civil service while 33% (BSc) and 35% (MSc) prefer
Non-governmental Organizations. Recommendations from the study are that there is need to
improve teaching skills especially integration of ICT in teaching, improving facilities and
improving curriculum for relevance.
Key words: Agriculture, Training, skills, curriculum, quality

Stepping Stones and Processes for Creating a Responsive Higher Education Curriculum:
Lessons and Reflections from a Case Study in Ghana
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Abstract
A responsive university curriculum is one that bridges the gap between what is taught and
realities of the work environment. This study investigated the design and implementation of a
Master of Philosophy curriculum in Natural Resource and Environmental Governance at the
College of Agriculture and Natural Resources (CANR) of Kwame Nkrumah University of
Science and Technology (KNUST) between March 2010 and June 2014. To make it responsive,
the curriculum introduced six innovation elements including inter-disciplinarity, engagement of
practitioners in curriculum delivery, and simultaneous development of knowledge, skills,
attitudes and mind-sets. Participatory curriculum action research was used as the mode of
inquiry. Data was gathered through participant observation, individual interviews and focus
group reflections with lecturers, practitioners and students. Data was coded and clustered into
major themes, validated with research participants. Four stepping stones for responsive
curriculum development (RCD), namely:  i) active engagement (rather than just consultation) of
stakeholders, ii) early engagement of lecturers likely to teach in RCD, iii) creating a community
of practice between all lecturers and practitioners teaching courses in the curriculum and iv)
providing continuous capacity building for teachers, were identified as key. Findings further
indicate that RCD constitutes a continuous learning process that requires both lecturers and
students to be committed to self-critical learning and that reflection was vital to this learning
process.
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Baseline report on the status of Agricultural training in higher education institutions in
Zimbabwe
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Abstract:
Resource constraints in Sub Saharan Africa universities necessitate interventions to strengthen
quality of teaching to produce qualified agricultural graduates. The objective of this study was to
identify opportunities and ways to improve curricula and teaching capacity for agriculture
training in Zimbabwean universities. Data were collected from nine universities from 30
randomly selected students and teaching staff members who responded through self administered
questionnaires specific for each category. Most students (90%) studying agriculture were below
the age of 25 years. Female students (80%) preferred non-field based specializations such as
Food Sciences and Agribusiness. Across all universities 60% of teaching staff had master
degrees as highest qualification with 80% being males. Overall, 59% of academics were
involved in reviewing curriculum at departmental level. However, 49 % were not adequately
capacitated in pedagogy despite the fact that 66 % of respondents acknowledged presence of
training programmes at their institutions. In conclusion, effective agricultural training in
Zimbabwean universities is limited by gender bias which is in favour of males compared to
females leading to preferential selections of disciplines by female students and lack of
adequately trained staff members both in their academic disciplines and pedagogy.
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Impact of the Organo-mineral Fertilization on the Structural Stability, the Total Carbon
and the Microbial Biomass of a Lixisol under Sorghum/Cotton Rotation
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Abstract
Integrated soil fertility management (ISFM) recommends, among others, the application of
combined organic and mineral fertilization. Consequently, a study of the long-term effects of the
combined organic and mineral fertilization on a lixisol under sorghum/cotton crop rotation was
carried out at Saria in the central area of Burkina Faso (12° 16' N, 2° 9' W). This investigation
was mainly based on the strong dose  of mineral fertilizer 60N-23P-44K-6S-1B + 40 tons of
manure per ha each 2 years (), the low recommended dose of mineral fertilizer 37N-23P-14K-
6S-1B + 5 tons of manure per ha each 2 years (fmo) and the unfertilized control (T). The effects
of the treatments were assessed on (i) the soil aggregates stability, (ii) the texture, (iii) the total
soil organic carbon, (iv) the soil microbial biomass. The results showed that after 52 years of
land use under continuous cropping, combined organic and inorganic fertilizers application
resulted in a significant increase on soil macro aggregates stability. The FMO recorded the
strongest value of the macro aggregates stability (15.33%), followed by fmo (8.02%) and control
(7.14%). There was no significant effect on the microaggregates stability, which was related to
clay with the highest content of 13.75% recorded in T. The total soil organic carbon increased
from 80% to 225%, the soil microbial biomass from 50% to 157% (respectively for the fmo and
the FMO) with the control as benchmark soil. The application of organo-mineral fertilizers is a
prospective option toward agricultural intensification, soil productivity improvement and
sustainability of the cropping systems for the small holder farmers.
Keywords: aggregates stability, Burkina Faso, crop rotation, lixisol, microbial biomass, organic
carbon, organo-mineral fertilization

Effectiveness of Rhizobium Strains in Climbing Beans Growing on Limed Soils of Rwanda
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Abstract
Soil fertility is a key component of agriculture production in Africa where the farmers spend a lot
of money and force in order to get income in agro-economy sector. Climbing bean production in
Rwanda is constrained by soil nitrogen, which is mainly due to low nitrogen content, soil
erosion, and Aluminium in acidic soils. A study was conducted in order to investigate yield of
climbing beans in the smallholder production systems using low cost inputs under soil
management practices. The experiment was conducted in a greenhouse using the acidic (pH 3.8)
soil from Nyamagabe district and treatments were arranged in a Completely Randomized
Design. The experiment consisted of rhizobium isolates: two native isolates SMP10 (4) and
SMP6 (3) and two isolates from Makerere University (Mak-Bio-fixer) and Rwanda Agriculture
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Board (RAB) and three level of lime (0t ha-1), (2.5t ha-1) and (4t ha-1). Dry Matter Yield as well
as N uptake increased significantly with increase in lime levels. There was varying response of
native isolates SMP (104) and SMP (63) in performance of climbing beans varieties in terms of
Dry Matter Yield, nodulation and effectiveness compared to other treatments without rhizobium
and lime. Increasing of lime rate at 4t ha-1 was not significant in terms of pH level reduction but
was significant in terms of dry matter yield (3.906 g plant-1) and nodules effectiveness (75.29%).
Therefore, those native isolates SMP (104) and SMP (63) and using of 2.5t ha-1 of lime can be
recommended for use in low-nitrogen environment as well as soil amendments.
Key words: Isolates, lime, Soil pH, dry matter yield, nodulation

Assessment of Bio-Available Heavy Metals in Water Hyacinth’s Derived Compost

Towett K Gideon,
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Abstract
Water hyacinth invasion in L. Victoria has become a matter of concern over the last two decades.
There has been suggestion on the possibility of utilizing the weed for agricultural purposes such
as compost to substitute the use of inorganic fertilizers which contributes to climate change.
However, the safety of using water hyacinth’s compost has to be investigated as studies have
shown that water hyacinth accumulates heavy metals from the environment. In the study, water
hyacinth compost was prepared using effective microorganisms (EM) solution, cow manure and
molasses separately as starter cultures for composting. Total heavy metal concentrations and
effect of treating water hyacinth compost materials with cow manure, molasses and effective
microorganisms before composting were assessed on the bioavailable heavy metals.
Determination of Copper, Cadmium, Nickel and lead was carried out using Atomic Absorption
Spectrophotometer. The data collected was analyzed for significant differences (p<0.05) by one-
way ANOVA. The mean concentrations of the bioavailable heavy metals in Mg/Kg for EM,
Molasses, Manure and Control treatments were as follows, Copper: 0.06, 0.05, 0.27 and 0.05.
Cadmium: 0.03, 0.04, 0.02, and 0.02. Nickel: 0.03, 0.03, 0.02, and 0.04. Lead: 0.06, 0.05, 0.03
and 0.05. There were significant differences in the mean concentrations of bio-available heavy
metals. The bioavailable concentrations of heavy metals were within acceptable limits and the
addition of molasses and manure significantly influenced the availability of heavy metals, thus,
alleviating possible adverse effects
Keywords: Water hyacinth, compost, heavymetals

Response to Plant Population and Nitrogen Fertilizer on Grain Yield in Two Maize
Varieties in the Mid-Altitude Zone of Rwanda
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Abstract
Plant density and fertilizer recommendations are of interest to farmers because of their large
influence on crop productivity.  The objective of this study was to determine the optimum plant
densities and nitrogen (N) fertilizer rates for new maize varieties in the mid-altitude zone of
Rwanda. Two varieties namely ISAR QML 72 (early maturing) and ISAR QML 73 (late
maturing) were assessed at three densities and three N levels at the Tonga Experiment Station
located in the mid-altitude zone of Rwanda during the 2011/12 and 2012/2013 growing seasons
using a split plot arrangement in RCBD. Varieties were main-plots while the plant densities
(D1=30000, D2=50000, D3=70000 plants ha-1) were the sub-plots and N levels (N1=0, N2=80,
N3=160 kg N ha-1) were the sub-sub plots with three replications. Varieties were significantly
different (p<0.05) for days to male and female flowering, plant height, ear height, ear diameter,
ear length, grain length, grain moisture and grain yield. Density effects were highly (p<0.001)
significant for number of ears per plant and grain yield, but significant (p<0.05) for plant height,
anthesis-silking interval, grain moisture content and ear diameter. N levels were highly
(p<0.001) significant for plant height, ear aspect, grain length, one thousand grain weight and
grain yield but significant (p<0.05) for ear height and number of ears per plant. No significant
interactions among the three factors were observed for any of the traits. Mean grain yields were
5.48 and 6.17 t ha-1 for ISAR QML 72 and ISAR QML 73, respectively. Mean density yields
were 5.02, 5.93 and 6.56 t ha-1 for D1, D2, D3, respectively; and N means were 3.39, 6.84, 7.27 t
ha-1 for N1, N2 and N3, respectively. Optimum density and N rate for maximum yields in both
varieties estimated from response curves were 52,000 plants ha-1 and 135 kg N ha-1, respectively.
Yield at this N rate was not significantly different from that at 80 kg N ha-1. The results showed
that a population of 50 000 plants ha-1and application of 100 kg N ha-1 gave the highest yields
and are recommended for maize production in the mid-altitude zone of Rwanda. However, the
study needs to be repeated in other environments in the zone in order to validate these
recommendations.
Key words: Grain yield, plant density, nitrogen fertilizer, maize varieties, mid-altitude zone.
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Closing nutrient cycles to secure food production using Integrated Farm Plans and the
software MonQI – examples from Burundi and Kenya
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Abstract:
Although soil nutrient mining has been known for decades, so far the global nutrient and
agricultural industry has not come up with solutions to stop this. As a consequence, in some parts
of the world nutrients are a plaque and in other parts they are in shortage. Farmers in SSA
especially suffer from nutrient shortages, and consequently insecure agricultural production. A
different approach is therefore needed. In this paper, we present the Fertile Ground Initiative, a
multi stakeholder approach to bring together different sources of nutrients at different spatial
scales. One of the components of this approach is to determine nutrient availability and nutrient
requirements at farm level. However, many farmers have only limited quantitative and
qualitative knowledge of the amounts and flows of nutrients on their farm, and the associated
impact on agricultural production. To help farmers understand the impacts of their activities on
nutrient flows and stocks we use a quantitative software toolbox, called MonQI. It describes, e.g.
the flows of N, P, and K, and provides subsequently insight in these nutrient balances, and
monetary efficiencies. On the basis of these results improved fertilizer recommendations can be
defined. At the same time, farmers are encouraged to develop Integrated Farm Plans in which
agriculture is considered a business (and not as a default activity inherited from parents). This
plan bridges the gap between the present and envisaged situation associated with an action plan.
Both tools help farmers to change their mind set and think more quantitatively as part of their
transition of becoming an entrepreneurial farmer. The tools are described and illustrated with
examples from Burundi and Kenya. Finally, the presented approach at farm level allows NARES
to compare results, sites, and technologies, with expected associated result of increased impact of
their work.
Key Words: Soil fertility, Soil nutrient balances, Integrated farm plan, Market oriented resilient
systems, M&E toolbox

Sugarcane Carbon Sequestration Potential under the Clean Development Mechanism: The
Case of Kakira Sugar Estates-Uganda
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Abstract
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Soils, and managed agricultural soils in particular, represent a potentially significant low cost
sink for greenhouse gases (GHGs) with multiple potential co-benefits to farm productivity and
profitability. Since agricultural soils can store more carbon, a modest increase in carbon stocks
across the large land areas used for agriculture would represent a significant GHG mitigation.
Sugarcane accompanied with good farming practices has the potential to sequester considerable
amounts of carbon, and so contribute to climate change mitigation. However, little has been done
to provide relevant information concerning carbon sequestration in crop lands and sugarcane in
particular. This research analyzed the performance of four different sugarcane varieties to
sequester carbon in the soil at Kakira sugar works in Uganda. Results show that sugarcane grown
in Kakira estates has the potential to sequester carbon of about 239.4Tc/ha for plant crop and 2
ratoons. Therefore, with proper agronomic practices, carbon sequestration in sugarcane can
contribute to clean development mechanism in sugar milling and processing.
Key Words: Carbon sequestration, sugarcane varieties, soil organic carbon, phytoliths, Bulk
density.

Cereals Consumption Patterns in Tanzania
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Abstract

This studyanalyzed Tanzanian cereals consumption patterns across different consumer clusters
and income groups, with the identification of the factors that determine their
demand/consumption in both rural and urban households. The data was obtained from the 2007
Tanzania Household Budget Survey. The findings have shown that maize forms an important
component of both urban and rural households’ diet accounting for almost two thirds of
households’ cereal consumption. Econometric results indicated that socio-demographic
characteristics such as gender, level of education, family size, and number of children in the
household, income, poverty level, and expenditure significantly explain both the decision to
consume and the level of consumption. The results also point to specific regions having less
consumption of the cereals. Thus, targeted strategies on these variables and regions can be
effective both in attracting new consumers and in increasing consumption levels.
Keywords: cereals, consumers, millet and sorghum consumption, Tanzania

Technical Efficiency and Challenges of Smallholder Horticultural Farmers in Ghana
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ISSER, University of Ghana
Email: feasem@gmail.com

Tel: +233246310339
Abstract
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The growth of horticultural exports plays an important role in Ghanaian agriculture and rural
development, in generating pro-poor growth and in developing non-traditional exports. With
appropriate policies and technologies, horticultural production can significantly contribute
towards increasing the incomes of farmers especially smallholder farmers, expanding
employment opportunities, enhancing rural development and contributing significantly towards
foreign exchange earnings While Market access remains important, Ghana’s major handicap is
her inability to sustain export growth on the open market. For instance, currently, only about
40,000 tonnes out of the 100,000 tonnes of pineapples demanded by markets across Europe from
Ghana can be produced. The causes of these could be attributed to technical inefficiency (A firm
is said to be technically efficient if a firm is producing the maximum output from the minimum
quantity of inputs, such as labor, capital and technology), lack of competitiveness and supply
side constraints. This study examined the challenges faced by smallholder horticultural farmers
and how they relate to their technical efficiency. The study employed mixed methods
(quantitative and qualitative) to address the problem. Using the Millennium Development
Account (MiDA) Farmer Based Organization survey data on 6,000 farm households in 23
districts in Ghana, the study assessed the technical efficiency of smallholder horticultural farmers
(taking into account production risks) using the translog form of the stochastic production
frontier model. Results showed that fertilizer, seed and labour costs had positive and significant
effects on the yields of pineapple, mango and chilli pepper. Fertilizer and herbicide were found
to be risk-increasing inputs while tractor and labour were risk-decreasing inputs. Farm size was
found to have a positive and significant effect on technical inefficiency of mango, pineapple and
chilli pepper farmers. Older farmers were found to be less technically inefficient than younger
farmers. Male farmers were also found to be more technically efficient than female farmers.
Comparing the production of the farmers to their various frontiers, the average technical
efficiency for chilli pepper, pineapple and mango farmers were 66.7%, 80% and 82%
respectively. Focus group discussions (FGDs) and in-depth interviews were also conducted on
smallholder mango, pineapple and chilli pepper farmers selected districts in Ghana. Results
revealed the constraints faced by smallholder horticultural farmers to be marketing, training,
funding, accessibility and affordability of inputs, land, access to credit, and disconnect between
themselves and policy makers and implementers. Recommendations made based on the findings
were that fertilizer and seed should be made accessible and affordable to farmers. Also, formal
education should be encouraged especially in rural areas and interventions to improve upon the
productivity of farmers should be gender responsive. Also, the challenges faced by smallholder
farmers should be addressed at the community level to be more effective.
Keywords: Productivity, gender, policy, efficiency and constraints.
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Factors That Influence Tomato Post-Harvest Losses in Mwea, Kirinyaga County
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Abstract
Tomato is an important vegetable in Kenya. It is widely grown for home consumption and for
commercial purposes. The demand for fresh tomato is quite high both for domestic and
commercial markets in Kenya. Kenya has recently increased greenhouse production of tomatoes,
raising hopes that the popular vegetable will become more readily available throughout the year
at affordable prices. Tomato post-harvest losses is  a major challenge to its utilization, marketing
and storability. Current knowledge on post harvest losses in tomato is lacking in Kenya
particularly with regard to pests and diseases. In areas where it has been documented the figures
vary greatly such that their usefulness is short lived. Periodic surveys are therefore necessary to
help understand the severity of losses in a specific place at a specific time. The aim of this study
was to survey on the causes of post-harvest losses in Mwea, Kirinyaga county and document
pests and diseases contributing to the same.  During the survey, sixty farmers were randomly
selected and interviewed using structured questionnaires and factors influencing post-harvest
losses documented. The most common varieties grown by farmers at the time of survey were
Kilele F1and Roma V.F (80.0% and 10.0% respectively).  Factors influencing post-harvest losses
were; poor means of transport (10.63%), poor packing containers (10.0%), and time lag in the
market. The common pests that were found attacking tomato fruits were; American bollworms
(68.5%), birds (1.2%), spider mites (19.8%), and thrips (8.1%). The most common diseases
were; Fusarium rot (45.3%), Bacterial soft rot (50%), and Phoma rot (4.7%). The total post-
harvest losses experienced averaged 30.63%. The survey carried out revealed that factors such as
poor grading, packing containers, means of transport, duration between harvest and transport to
the market, pests and diseases could have significant impact on post-harvest losses.
Key words: Tomato, Post-harvest, Pathogenicity, Pathogen

Assessing Virus Degeneration of Clean Sweet potato Planting Materials maintained in Net
Tunnels under Farmer-managed Conditions in the Lake Zone Region, Tanzania
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Abstract:
Sweetpotato production in the Lake Zone region, Tanzania, is hampered by high virus
incidences. Propagation through cuttings leads to a build-up of virus infection over generations.
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Multiplication of virus-free planting materials sourced from virus-indexed tissue culture plantlets
may contribute to improving the situation. However, farmers face a challenge in maintaining the
disease-free status of the vines. Fortunately farmers can now use the net tunnel technology to
protect their vines from attack by white flies and aphids, the disease vectors. However, the
number of generations the materials in the net tunnels can maintain their disease-free status
under farmer management is unknown. The current research seeks to fill this gap by assessing
the rate of virus degeneration in vines multiplied in the net tunnels compared to those multiplied
in open beds under farmer conditions. The research is being conducted in Mwasonge (high virus
pressure area) and Nyasenga (low virus pressure area) villages, Mwanza, Tanzania; two net
tunnels and two open beds were established in each field. Disease-free planting materials of two
sweetpotato varieties, Kabode and Polista, were planted. After 80 days vines were harvested and
planted in open beds.Additionally, leaf samples were collected and sent to the laboratory for
virus testing. Other parameters being measured include; vine and root yields; weather and
environmental data. The study will contribute towards determining the number of multiplication
cycles in which, under farmer multipliermanagement, the net tunnel technology can be relied on
to produce clean planting materials.
Key words: Sweetpotato, tissue culture, virus degeneration, net tunnel, farmer-managed

Effect of Xenia on Maize Grain Resistance to the Maize Weevil (Sitophilus Zeamais)
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Abstract
Maize (Zea mays) is a preferred staple as well as a cash crop in Sub-Sahara Africa, contributing
to 34-36% of the daily caloric intake in Kenya. Maize production is constrained by abiotic, biotic
and socio-economic factors. Maize weevil, Sitophilus zeamais (Coleoptera: Curculianidae) is one
among the key biotic factor causing post-harvest losses to a tune of 21-35% in terms of weight
losses.  Maize plants are predominantly open pollinated. Pollen from other sources influences the
grain characteristics like yields, quality aspects and grain texture among others. The objective of
this study was to determine the occurrence and level of xenia effect on resistance of F2 grain to
maize grain and larger grain borer. Xenia effect on maize weevil resistance is not known.  To
evaluate its effect on maize weevil resistance fourteen genotypes, four resistant and four
susceptible to maize weevils and six commercial checks were grown in crossing nurseries and
subjected to open pollination, crossing, self pollination, sib-pollination and group-sib-pollination
using resistant and susceptible genotypes as pollen parents  to generate F2 seed for evaluation.
The 100 grain weight of each pollination method with replication were infested with 50 unsexed
maize weevils and incubated for 90 days at controlled temperature and relative humidity. Data
was collected on grain weight loss, dust weight, grain hardness, number of live and dead maize
weevils and analyzed. The experiment was done at Kiboko KARI/CIMMYT entomology
screening facility, Makueni County. Open pollination xenia effect on F2 grain was an increased
susceptibility by 0.89% as determined by percent grain weight loss. Cross pollination xenia
effects on maize weevil resistance lead to an increased resistance of 8.41%. The increase was
relatively higher in the crosses between two maize weevil resistant genotypes.  Self pollination
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and sib pollination xenia effects were not significantly different. Planting resistant or susceptible
maize weevil varieties in isolation by the small scale farmers can reduces post harvest grain loss
in addition to planting a mixture of resistant with susceptible genotypes.
Key words: Xenia, maize weevil, resistance
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Effects of Stream Channel Incision on Soil Water Levels, and Soil morphology of a
Wetland in the Hogsback area, Eastern Cape, South Africa
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Abstract
Wetland degradation in the form of channel incisioning can significantly alter the hydrological
functioning of a wetland. In this study in a small headwater wetland in the Hogsback area,
Eastern Cape Province, the impact of channel incisioning on soil water levels and soil
morphology was examined. A good correlation (R2 = 0.89) exist between the depth of channel
incisioning and average water table depths in most of the 21 installed piezometers. In localised
cases the upslope supply of water was in equilibrium with drainage from the piezometers.
Although all the studied soils show hydromorphic characteristics, those continuously saturated
close to the surface exhibit redox accumulations in oxygen supplying macropores, whereas
gleyic colour patterns occur deeper in soils where the water table has been lowered by channel
incision. The nature and occurrence of different hydromorphic soil indicators observed confirm
the contribution of soil morphology as valuable indicator of long-term averaged soil water
conditions.
Keywords: Hydromorphic properties; water regime; wetland hydrology

Effects of Conservation Agriculture on Bean Yield and Water Use Efficiency under
Simulated Rainfall Scenarios in Bugesera District, Rwanda
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Abstract
There is substantial ongoing effort to disseminate conservation agriculture (CA) practices for
sustainable land use management in SSA but there is limited information on CA for Rwanda.
This study assessed the effect of conservation agriculture on bean yield and water use efficiency
under 10% reduced rainfall scenario in Bugesera district, Rwanda. The experimental design was
Split Plot with 4 replications. The main plot was tillage with Conventional tillage and No tillage,
while sub plot was residues management with Residues retained (RR), RR + Inorganic fertilizers
(IF) and IF. Experiments were performed in Season A 2014 and Season B 2014. A scenario
analysis was performed using APSIM model. There was a significant increase of yield (p<.001)
in IF (14%) for season A while in season B RR+IF significantly (p<.001) doubled yield
(3.47t/ha) compared to control (1.7t/ha). Conventional tillage had significantly (p<.001) 23%
greater yield than no tillage. In season A beans water productivity was higher in IF (0.7kg/m3)
while in season B RR+IF had significantly (p<.001) higher water productivity (1.96kg/m3) than
control (0.96kg/m3). Results from APSIM with a scenario that rainfall reduces by 10%, residues
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with inorganic fertilizer had higher yield in both conventional and no tillage. This study
highlights retained residues and inorganic fertilizer as essential in influencing the temporal grain
yield.
Key words: beans, Rwanda, conservation agriculture, water use

Water Use and Yield Evaluation of Irrigation Management: Alternatives for Rice
Production in Tanzania

Stanslaus Materu

Sokoine University of Agriculture
Abstract
Rice production is important for food security but given its large water footprint, alternative
irrigation management strategies are needed. Three irrigation management options were
evaluated against the traditional continuously flooded rice (CF) system through field experiment
and modeling approaches in Tanzania. The alternative irrigation strategies were implemented
with the System of Rice Intensification (SRI) practices. The three SRI treatments included
applying full, 80% and 50% of the irrigation volume needed for traditional SRI. The
experimental evaluation of treatments was conducted in the wet and dry seasons, using a
complete randomized block design. Weather, crop, and soil measurements were made for both
seasons. For the dry season, SRI and 80% SRI produced higher yields of 9.68 tons/ha and 11.45
tons/ha and saved 26% and 35% of water, respectively compared to CF (8.69 tons/ha). The yield
advantage of 80%SRI and SRI over CF, for the wet season was less than the dry seasons; 80%
SRI and SRI produced 6.01 tons/ha and 5.99 tons/ha and saved 33% and 18%of water,
respectively compared to CF (5.64 tons/ha). The 50% SRI had lowest yield of all, 7.48 tons/ha
and 4.99 tons/ha with 54% (693 mm) and 57% (425 mm) water saving compared to CF for the
dry and wet seasons, respectively. On average, 80% SRI treatment outperformed all other
treatments with an additional yield of 1.57 tons/ha and 33.9% water savings (344 mm) compared
to the CF.

Soil Moisture Storage and Maize Response under Different Soil Amendments within
Conservation Tillage Systems in the Semi-Deciduous Forest Zone of Ghana

S.A. Mesele* and C. Quansah

Department of Crop and Soil Sciences, Faculty of Agriculture, Kwame Nkrumah University of
Science and Technology, Kumasi Ghana
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Abstract
Soil moisture conservation is a major requisite for sustainable maize production under rainfed
agriculture. The study assessed soil moisture storage and maize response to different soil
amendments under two conservation tillage systems. The soil amendments consisted of control,
NPK, poultry manure (PM), ½ NPK+½ PM and while tillage systems were no-till and plough-
plant. A split plot experimental design with three replications was used. Soil moisture was
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monitored at three critical periods of moisture stress. Results show that soil moisture storage
increased with depth at each dry spell under the two tillage systems. Plough-plant recorded
greater moisture at 15 -30 cm depth than the no-till. Total soil moisture at the 30 cm depth
ranged from 48.7 -76.6 mm, 48.2 – 84.3 mm, and 99.0 – 103.1 mm at the first, second and third
period respectively. At each dry spell, plough-plant was superior in soil moisture storage. Plots
with ½ NPK+½ PM out-yielded the other treatments in terms of plant height, stover yield and
total biomass. Grain yield was significantly greater under PM and ½ NPK+½ PM than NPK. The
tillage x amendment interactions significantly affected grain yield. The responses of grain yield
to NPK, PM and ½ NPK+½ PM were 67.0%, 112.2% and 202.6% respectively over the control
on the no-till. On the plough-plant, grain yield was 4.7%, 291.3% and 56.2% higher than control
in the order of NPK, PM and ½ NPK+½ PM respectively. For increased maize yield on
smallholder farms, farmers need to adopt integrated plant nutrition on conservation tillage
systems.
Keywords: grain yield, in-situ soil moisture, integrated plant nutrition, soil amendments, tillage
systems.
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Embryo Rescue after Hybridization with Sorghum
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Abstract
Striga hermonthica causes significant losses in maize yield throughout sub-Saharan Africa.
Attempt to manage the weed by physical weeding is time consuming, tedious and often
unsuccessful. Use of tolerant crop cultivars is a practical and efficient approach in management
of Striga. Genes responsible for systemic acquired resistance (SAR) against the pernicious root
parasite Strigahermonthicanaturally found in some sorghum cultivar are associated with bio-
fortified cell walls characterized by enhanced lignification, hemicellulose and phenylpropanoids
deposition. In this study, hybrid embryo rescued in vitro after reciprocal crossing of susceptible
farmer preferred maize with a resistant sorghum cultivar will be regenerated. Pre-embryos
produced from interspecies parents that are fertilization compatible abort if allowed to develop
because of genotypic incompatibility. To address this, immature hybrid zygotic embryos from
cross-pollinated sorghum and maize kernels will be dissected and cultured on various MS media
using basic tissue culture techniques. Preliminary regeneration studies already show that five
maize inbred lines readily regenerate in tissue culture and are therefore candidates in reciprocal
crossing with Striga resistant sorghum cultivarN-13.
Key words: Interspecies hybridization, systemic acquired resistance (SAR).

First Report of Potato cysts nematodes Globodera rostochiensis in Kenya
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Abstract
Irish potato (Solanum tuberosum) is an important crop in Kenya ranking second after maize. This
crop supports Kenyan economy and address issue of food insecurity.  Potato production is
constrained by pests and diseases. However, plant parasitic nematodes (PPN) have not been
considered a major threat to potato production in Kenya. Globodera rostochiensis is categorized
by EPPO as A2 quarantined crop pest. It causes up to 80% yield loss and sometimes total crop
failure. A survey of PPN associated with potatoes was conducted in four potato growing areas in
Nyandarua County with an aim of identifying and reporting presence of potato cyst nematode.
Soil samples were collected various farms for nematode extraction. Nematode second stage
juvenile (J2) were extracted from the soil samples using modified Baermann funnel technique
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while cysts were extracted using various modified techniques. Morphological characteristics of
cysts and J2 were studied using compound microscope. The identity was confirmed by multiplex
PCR test where DNA was extracted from cysts and the DNA amplified using two species
specific primers, PITSp4 for G. pallida and PITSr3 for G. rostochiensis in combination with
STI5 universal primer. PCR was run; PCR products were purified and sequenced at the Inqaba
Biotech in South Africa and results confirmed in Germany. The generated sequences were
compared with published sequences in NCBI database. Morphological description of the cyst
and J2 from all the four samples matched those of G. rostochiensis. Ribosomal DNA-ITS
sequence data were matched with all other available data sources in Gene Bank and had up to
99.5% match with G. rostochiensis. To our knowledge, this is the first report of PCN in Kenya.
Further work is ongoing to study the occurrence, distribution, density and pathogenicity of the
same, in various potato growing areas in Kenya.
Key words: Globodera rostochiensis, multiplex PCR, Potato cyst nematode

Narrowing Maize Yield Gaps under Rain-Fed Conditions in Tanzania: Effect of Small
Nitrogen Dose
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Abstract
There is a wide yield gap of maize under small holder farmers in Tanzania. Narrowing this gap is
necessary for improved food security and livelihoods. Small N doses may be one of the
approaches for improved maize productivity under water limited conditions in which farmers
undertake agricultural production. The objective of this study was to evaluate the potential of
using small amounts of N fertilizer to reducing maize yield gap under rain fed conditions. Field
experiments were conducted at Sokoine University of Agriculture, Tanzania, during dry and
rainy seasons of 2012/2013. Plant biomass, grain yield, and tissue N content were evaluated as
response to three nitrogen levels (0, 15 and 80 Kg/ha) and three water application regimes (full
irrigation (IF), water stress up to 50% anthesis (I1) and water stress from anthesis to grain filling
(I2)).Nitrogen treatments were repeated under rain-fed conditions. In the dry season experiment,
plant biomass increased with water application regimes.Total tissue N content decreased in IF

relative to I1 and I2. Under I1 grain yield at 80 kg N ha-1 did not differ significantly
from15kgN/hadose. During the rainy season, total tissue N content and grain yield were
significantly (P≤0.05) higher at 80 kgN/ha than at 15 kgN/ha and absolute control treatment.
Under water limiting conditions and15 kgN/ha, an extra 1000 kg ha-1 grain yield was realized
over 0 N treatment. Under water limiting conditions, applying 80 kgN/ha would result in only
54% yield gap reduction. However, under adequate soil moisture conditions, recommended N
rate attained up to 26% yield gap reduction. This suggests that applying Nitrogen when water is
not limiting is likely to close the yield gap. Small nitrogen doses can be an effective strategy
towards narrowing yield gaps for resource poor farmers especially in drought prone areas.
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Performance of Low Phosphorus Tolerant Bean Genotypes in Highly Acidic Soils of
Rwanda
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Abstract
Bean (Phaseolus vulgaris L.) production is highly limited by soil fertility decline, particularly
phosphorus (P); yet the typical small-scale farmers are incapable of obtaining inputs. Promotion
of use of low phosphorus tolerant bean genotypes is a pro poor strategy among small holder
farmers who are the major producer of beans in Rwanda. Moreover, the performance of beans
under the widespread soil related stresses like acidic soils is not clear. Thus, pot experiment were
established in greenhouses in Rubona, Rwanda.  Each pot was filled with 5 kg of highly acidic
and P deficient soil collected from Nyamagabe district. The objective of the experiment was to
identify superior yielding and nodulating bean genotypes suitable for such acidic soil and their
response to P application.  Four low P tolerant genotypes used (G2858, RWR 1873, RWV 1668;
and RWV 1348) and 59/1-2 were subjected to three rates of P (0, 5, 10 mg kg-1) and treatments
were raid in completely randomized design with 6 replications. RWV 1348 had the highest grain
yield (6.4 g pot-1) and the application of P at 5 mg kg-1 soil increased its yield 4 times. RWR
1873 and RWV 1668 yield was 2.4 and 2.5 g pot-1 respectively and P rate of 5 mg kg-1 increased
their yield 8 times. Nodulation efficiency was 73% for RWR 1873, 54% for RWV 1348 and 50%
for RWV 1668.  Application of P did not influence nodulation of the genotypes except for RWR
1873 where nodulation was suppressed about26%.  The low P tolerant bean genotypes perform
well under the high soil acidity such of Rwanda; but their performance improved markedly when
P was applied.

Effect of Withholding Irrigation Water after Complete Heading on Seed Quality Traits in
Mwea, Kirinyaga – Kenya
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Abstract
Asian rice (Oryza sativa) and African rice (Oryza glaberrima) which originated from Asia and
West Africa, respectively are staple food for a large part of the world’s human population. Rice
in Kenya is customarily grown in large scale rice irrigation schemes but the threat of climate
change continues to impede its production especially due to drought resulting in water scarcity.
The summation of all factors that contribute to seed performance including water availability is
termed as quality seed. A research with the objective of investigating the effect of withholding
irrigation after complete heading on seed quality was conducted in two sites namely Kenya
Agricultural Research Institute (KARI)-Mwea and Mwea Irrigation Agricultural Development
(MIAD)-Mwea. A split plot arrangements in a Randomized Complete Block Design (RCBD)
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with three replicates were used. Water withholding regimes (0, 10, 15, and 20 in terms of what?)
after complete heading were the main plots while varieties (Nerica-1, Nerica-4, Nerica-10 and
Basmati-370) were the sub plots. For the control (regime 0) water was supplied throughout the
growth cycle.  Data on germination on filter paper and sand, seed dormancy, 1000-seed weight,
seedling length, abnormal seeds and seedling vigor index were recorded. ANOVA with SAS
program version 9.2 was used to analyze the data. Results from the study indicated significant
differences (p < 0.05) on seed quality variables across sites. Withholding water 20 days after
complete heading produced significantly (P < 0.05) better quality seeds (in terms of what?
Specify). Water applied in paddy rice may be effectively rationed thereby increasing the acreage
and production of rice while improving the quality of the seeds.
Keywords: Climate change, Oryza sativa, Oryza glaberrrima, seedling vigour index

Morphological Characterization of Guava (Psidium Guajava Species) Accessions from a
Mother Block at Kenya Agricultural Livestock Research Organization in Central Kenya
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Abstract
Genetic diversity exists in guava accessions in germplasm mother block at horticultural research
institute (HRI) Muranga. This diversity has been demonstrated by the growth characteristic, fruit
flesh colours and other traits observed in the 14 accession collected from different ecological
regions of Kenya. However many of these guava accessions have not been characterized with
regard to their fruit morphological traits, which is a prerequisite base for selection and breeding
for most suitable varieties in terms fresh/processing fruit qualities and for future variety
identification.  The present study was conducted to establish a fruit morphological
characterization data base for the 14 guava accessions at Kandara Horticulture research Centre.
Twenty uniform mature guava fruits were harvested from four plants in each accession. Guava
descriptors developed were used for the fruit characterization, including qualitative and
quantitative traits. Data on fruit length, fruit width, fruit weight and outer flesh width was
collected using a fowler electronic digital Vanier caliper and percentage sugar content was
measured using a hand sugar refractometer. Data on number and seed weight of 100 seeds was
done using an electronic weighing balance. The data was cleaned and analyzed using the SAS
version 9.1 program for analysis of variance. The Student-Newman-Keuls (SNK) test for mean
separation was then used on different variables. The results showed that there were significant
differences between accessions, p < 0.0001. .Accessions T4 had highest means in fruit weight of
73.82gm followed by T2- 66.34gm  and T5 with 59.627gm.The same accessions were superior in
fruit length, inner flesh width and the percentage sugar content was T4 at 13.13 %, T2- 13.00 %,
and T5- 12.00% respectively. The outer fruit color was yellow and inner flesh colour was pale
pink. Accessions T4, T2 and T5 were found to be consistent in desirable fruit traits and
recommended for further experiments. The results of this study will be used as a data base for
further variety selection, molecular characterization and identification.
Key word: Guava accessions, fruit characterization, variety selection, morphological traits
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Abstract
This study was carried out at the University of Kordofan- Elobied Sudan during the period of
March-June 2014. The study aimed at determining some physical properties of fruits and seeds
of four local cultivars of watermelon namely kordofani, gishta, mokhtat and sifinja. Study results
revealed that the average fruit weight ranged from 4.37 to 7.57 kg, average fruit volume from
3.47 to 8.37 l, average fruit length from 22.07 to 47.50 cm, average fruit width from 18.80 to
37.65 cm, average fruit crust thickness from 8.00 to 18.67 cm and average fruit pulp weight from
2.44 to 4.95 kg. The study findings also showed that average total number of seeds varied from
598 to 798, average wet seed weight from 69.74 to 119.31 g, average dry seed weight from 27.81
to 68.27 g, average 100 seed weight from 3.51 to 8.98 g, average number of spoiled seeds from
11 to 46 and average weight of spoiled seeds from 0.13 to 0.57 g. Statistical analysis revealed
that there were significant differences (P≤0.05) among the averages of all tested physical
properties for fruits and their seeds. The study concluded that cultivar gishta was the best
regarding the fruit properties where cultivar kordofani was the best concerning the seeds
characteristics depending on physical properties.
Keywords: Physical Properties, Watermelon, Number, Weight, Volume, Length, Width,
Thickness

Upscaling Potato Basic Seed Production: Can the Use of Stem Cutting and Hydroponic
Technology Increase Potato Production in Kenya--- A Review
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Abstract
Stem cutting in potato (Solanum tuberosum. L.) has enhanced exponentially the quantities of
seeds produced in the Kenyan national potato programme due to the possibility of transplanting
many stems at high density either from in vitro plantlets cuttings, stem cuttings and conventional
seed tuber cuttings to produce small, disease free high quality tubers for subsequent field
multiplication. The performance of seed tubers harvested from potato plants grown from in vitro
plantlet cuttings, stem cuttings and conventional seed tuber cuttings are discussed explicitly with
reports showing performance of seed tubers produced from stem cuttings as better in respect to
plant growth, tuber number and tuber yield per hill as compared to seed tubers obtained from in
vitro or conventional method. This has therefore shown its high potential utilization in upscaling
the basic seed production in Kenya. At Kenya Agricultural and Livestock Research Organization
(KALRO), Tigoni, a rapid cost effective technique of stem cutting was developed for enhancing
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basic seed production. To ensure that the potato subsector plays its rightful role in increasing
seed production deficit that is curtailing its increased yield production, it is necessary that seed
production challenges along the value chain be tackled in a sustainable manner since the farmers
still practice the same agronomic methods that were adopted in the 70s when the cultivation
acreage was big. Therefore, this review paper outlines the progress achieved in the use of stem
cuttings and hydroponics technology for production of high quality basic seed potato in Kenya.
Key words: Hydroponics, Stem-cuttings, In vitro, Plantlets

Effects of Selected Soil Water Conservation Strategies on Maize Yield Stability in Farmer
Managed Trials in Embu and Tharaka-Nithi Counties, Kenya
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Abstract
Smallholder farmers in Embu and Tharaka-Nithi counties have experienced a decline in crop
yields in the recent decades due to continuous cropping without addition of adequate fertilizers
and manures, and nutrient loss through crop harvest, soil erosion and leaching. The problem is
intensified by low and erratic rainfall, low inherent water storage (by the soils) and poor water
harvesting techniques that cause high rate of runoff leading to low soil profile water recharge
and loss of essential soil nutrients. We set up on-farm trials to determine effects of selected soil
water conservation (SWC) strategies on maize yield stability. The research was carried out in
Mbeere South and Meru South sub-counties for four consecutive cropping seasons: short rains
2011, long rains 2012, short rains 2012, and long rains 2013. The experimental design was an
unbalanced randomized complete block design with three SWC treatments replicated four times
while the control treatment was practiced by all farmers. Treatments included mulching (MC),
tied ridging (TR), minimum tillage (MT) and conventional tillage (CT).  Data was subjected to
analysis of variance using the Mixed procedure in SAS 9.2 in which the factors site (2 levels),
season (4 levels) and treatment (4 levels) and their interactions were considered as fixed effects,
and farmers nested within season considered as a random effect. Compared with CT, yields were
more stable under TR and MC with residual variances of 107.4 Mg ha-1 and, 183.3 Mg ha-1

respectively in Mbeere South. Mulching, MT and TR indicated yield stability with residual
variances of 17.2 Mg ha-1, 39.6 Mg ha-1, and, 155.2 Mg ha-1 respectively in Meru South. There
was statistical significance at p<.0001 in treatment by site interaction. Findings highlighted
stable yields under TR and MC in Mbeere South while MC and MT were the best fit options in
Meru South.
Key words; On-farm, Yield stability, Rain-fed production
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Abstract

Low soil fertility and the associated nutrient limitations for crop growth, limited availability of
resources to farmers, nutrient mining, and drought have been acknowledged as pervasive
constraints in smallholder farming systems in the region. Apart from soil nutrient loss, majority
of smallholder farmers in central highlands of Kenya depend on rain-fed agriculture hence water
stress is also a limiting factor to crop production. The general objective of the study is to evaluate
the effect of integrated soil fertility management options and tied ridging on selected soil
properties and crop yields in Meru County. It is part of a 3-year AGRA funded project entitled:
Scaling-up soybean and climbing bean production using a value chain approach in maize-based
systems of the Central Highlands of Kenya. The study is on-going at Kigogo, Meru South sub-
County. The field experiment design is a split plot arranged in randomized complete block
design replicated four times. Soil and water conservation with or without tied ridging is the main
factor while ISFM technologies (manure + fertilizer, Tithonia biomass + fertilizer, mineral
fertilizer) is the sub factor. Yield parameters under consideration are above ground biomass and
dried grain yield for both maize and soybean. To evaluate the residual effects of the treatments
on soil properties, pair-wise comparison of the initial and final soil chemical and physical
properties will be analyzed at the end of the study. The output of this study would be invaluable
to extension service providers, governments, bureaucrats and people in regional natural resource
management groups in planning, designing and evaluating effective and efficient ISFM and
SWC programs and projects at local, regional and national scales. This would in turn result in
positive spin-offs in farmers’ adoption of ISFM and SWC technologies.

Crop Production by Local Farmers in the Forests Improved the Natural Regeneration on
Dryland of Sudan

Hasabelrasoul F. M.
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Abstract
The survival of natural forests in Sudan is facing a great challenge due to the conflict to secure
food for ever increasing population on the account of their diminishing stocked areas and the
efforts to manage them to sustain their environmental and economic values and services that are
hardly considered by the politician and strategic planners. Each argument is striving to scrub out
the other without providing evidence denying the achievement of both simultaneously.
Therefore, this study investigated the effect of cropping on the natural regeneration stocking
density and performance. The natural regeneration was systematically sampled in four
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compartments in natural forests of Acacia seyal. One was left uncultivated and the other three
were cultivated for either two, three or four years. Inventory of natural regeneration was carried
out accordingly. Significant regeneration was found surviving on all compartments but it was
denser where it succeeded cultivation. It was 750 seedlings ha-1 in uncultivated compartment and
1000 – 4000 seedlings ha-1 in cultivated ones. Moreover, the regeneration was vigorous and taller
following the cultivation. The results underlined the oversight understanding of the negative
impact of cropping on regeneration of natural forests and favored its integration in the restocking
programs. This could solve the conflict on land and encourage the participation of the local
communities in the management of forests as well as contributing in food security.
Keywords: Regeneration, Cropping, Acacia seyal, Integration
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Abstract
Sweet yellow passion fruit (Passiflora edulis Sims f. flavicarpa Deg) is a hybrid fruit recently
developed by KARI, incorporating the desired traits of the purple and yellow passion fruit
varieties. KPF 4 is the most preferred line of sweet yellow passion fruit. Genetic variation is a
phenomenon brought about by factors such as mutation, a permanent change in chemical
structure of a gene, which leads to phenotypic variations. Recent observations have encountered
abnormally shaped fruits of KPF 4 orchards in Embu County with successive seasons yielding
abnormally shaped fruits. The fruits appear malformed, reduced in size and do not meet the
quality requirements for both local and export markets. Preliminary experiments on bacterial
infections as possible cause of these abnormal shapes have tested negative. A study is being
conducted to determine the cause of the malformations, focusing on genetic factors. The study
will employ Inter simple sequence repeats (ISSR), a powerful molecular marker system, that is
used to analyse diversity by demarcation and estimation of genetic base of species. Populations
will be developed with leaves collected from KPF 4 plants from different locations, including
plants producing abnormally shaped fruits. Ten leaves will be randomly selected from each
population and their genomic DNA extracted using slightly modified Doyle and Doyle Method
(1990) and amplified with ISSR primers. Amplification will be done in a thermocycler applied
Biosystem while electrophoresis will be performed in 2% w/v Agarose gel and stained with
ethidium bromide and analyzed under UV illumination. Diversity of polymorphic markers will
be analyzed using POPGENE software. A dendrogram will be constructed based on dissimilarity
matrix using software mega 4.1. The results will be used to draw conclusions on the genetic
stability of the sweet yellow passion and form the basis for future breeding efforts of this crop.
Key words: Sweet yellow passion (Passiflora edulis Sims f. flavicarpa Deg), ISSR (Inter-Simple
Sequence Repeats), ISSR primers.
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Passion Fruits (Passiflora Edulis, F. Flavicarpa. Deg) in Mbeere District, Embu County

Peter Mwirigi, Maina Mwangi and Joseph Gweyi-Onyango

Department of Agricultural Science and Technology, Kenyatta University
Email: mwirigip@gmail.com

Abstract
Passion fruit has emerged as an important high value horticultural crop in Kenya. The yellow
passion has gained wide adoption in Mbeere district due to its apparent adaptation to the hot arid
conditions and a ready market for the fruit. Nevertheless, the current production levels of yellow
passion fruit are low due to poor agronomic management, declining soil fertility levels and
erratic rainfall patterns. Analysis of soil and assessment of plant behavior under varying amount
of nutrients is requisite in optimization of nutrient requirements for passion fruit plants. In
addition, based on the fact that each nutrient has a specific role in the physiological functions of
plants, imbalances often result in characteristic symptoms, which permit the identification of the
cause of the disorder. To establish the correct cause of the disorders requires knowledge of the
symptoms and its cause which should be determined in both open and controlled experiments.
The primary objective of this study is to assess water and nutrient management of yellow passion
fruit grown by farmers in Mbeere District. The study will also carry out morphological
characterization to determine the genetic structure of the cultivated populations to identify
promising parents that can generate hybrids with favourable characteristics such as drought
tolerance. The study will set up on-farm experiments with selected farmers in Mbeere District
and a control experiment under greenhouse conditions at Kenyatta University. Active
participation of the farmers will be encouraged with part of the data collection being carried out
by the farmers themselves. The results will contribute to increased efficiency in resource
utilization, enhanced production and profitability of yellow passion value farming.
Key words: Characterization, nutrient managment, water stress, yellow passion
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Abstract
Maize (Zea mays) yields in farmers’ fields are often lower than the potential of the varieties
planted due to low soil fertility. The study was conducted to determine the effects of chicken
manure, NPK (15-15-15) and their combinations on the growth and yield of two varieties of
maize in Ghana.  The experimental design was a 2 x 5 factorial arranged in a randomized
complete block design with three replications. The factors studied were (A) two maize varieties
[(i) ‘Obaatanpa’ and (ii) ‘Akposoe’] and (B) five fertilizer rates [(i) Recommended Chicken
Manure (3 t/ha);   (ii) Recommended NPK 15-15-15 (65:38:38);    (iii) ½ CM + ½ NPK;     (iv)
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¾ CM + ¼ NPK;   (v) control (no fertilizer)]. The parameters studied included plant height,
number of leaves, dry matter accumulation, 100 seed weight and grain yield. The results showed
that ‘Obaatanpa’ was superior to ‘Akposoe’ for all the vegetative, as well as yield and yield
components measured. ‘Obaatanpa’ recorded a higher grain yield of (3878 kg/ha), about 65%
more than the yield of ‘Akposoe’. There was significant difference between the fertilizer rates
for all the parameters measured. The ½ CM + ½ NPK recorded the highest grain yield of 4527.2
kg/ha and  also significantly improved other traits such as plant height, dry matter accumulation
and cob length. It was concluded that ½ CM + ½ NPK application in combination with
Obaatanpa cultivar resulted in higher yield and yield components of maize and, hence
recommend for higher productivity.

Population Dynamics and Indigenous Parasitoid Guild of Tomato Leaf Miner (Tuta
Absoluta) in Loitoktok, Kajiado County Kenya

Ndalo Victor, Gathu-Kahuthia, R and Mwangi Maina
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Abstract
Tomato (Solanum lycopersicum) is one of the most important vegetable crops in Kenya.
However, tomato leaf miner (Tuta absoluta) has led to the decline of its production. Most
farmers are not aware of the presence of pest in the country which has limited their ability
rapidly respond with appropriate control management options. A survey was done within in
October –November 2014 in Kajiado County to determine the incidence, spread and damage
caused by the pest on tomato. The results show the pests is already fully established in the
region and has caused extensive damage, with many farms having incurred total loss. Most
farmers seem to have been caught by surprise by the rapid advance of the pest and are not
aware of the best control strategy. In follow up stages of the population dynamics of the pest
and the occurrence of natural enemies of Tuta absoluta will be investigated. The results will
be used to develop and promote adoption and implementation of sustainable control method
of the pest, emphasizing biological control strategies.
Key words: tomato, Tuta absoluta, Loitoktok, population dynamics, parasitoids
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Tomato (Solanum lycopersicum) is one of the most important vegetable crops in Kenya. The
bacterial wilt-root knot nematodes disease complex has however led to decline in production and
yield of this crop. Most farmers are not aware of the occurrence of the disease complex which
has further exaggerated its status as they continue to apply inappropriate management options.
Five tomato cultivars (two local and three from World vegetable centre) were evaluated in a
screen house for resistance to bacterial wilt and root knot nematodes singly and as a complex.
Potted tomato plants were inoculated with Meloidogyne spp. and R. solanacearum either singly
or as combined inocula, and assessed against an un-inoculated control, which contained sterile
soil only. The experiment was arranged in randomized complete block design replicated four
times. Data on plant growth parameters and disease parameters was recorded. A significant
(P≤0.05) variation in response against Meloidogyne spp. and R. solanacearum infection in the
tomato cultivars tested was recorded. Results revealed that two of the tested tomato cultivars
were resistant to the disease complex and the other three cultivars were susceptible. This study
recommends that tomato cultivars resistant to bacterial wilt-root knot nematodes disease
complex should be popularised among growers so as to reverse observed losses in yields.
Keywords: Tomato, Bacterial wilt-root knot nematodes disease complex, Resistant cultivars.

Acceptability and suitability of three Liriomyza species as host for the endoparasitoid
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Abstract
Prior to the introduction of Halticoptera arduine Walker (Hymenoptera; Eulophidae), we
conducted laboratory trials to evaluate its acceptability and suitability in three Liriomyza species
in Kenya. Two-day-old naïve mated female parasitoids were released on host plants infested by
2nd and 3rd larvae in two experimental set ups with varying parasitoid rates and exposure
periods. Parasitoid searching time, oviposition encounters, developmental period, parasitism
rates, female ratio, survival, mortalities and body size were recorded as indicators of host
acceptance and suitability. Results indicated that the three hosts were accepted for oviposition,
parasitation and development of the parasitoid. H. arduine significantly encountered host larvae
faster on L. sativae than on L. trifolii (P<0.0006, F=7.9809). Parasitoid development from egg to
adult was significantly short in L. huidobrensis (19.3±0.96 d) than L. sativae (21.2±0.16) and L.
trifolii (22.9±0.27). Significantly higher number of parasitoid F1 offspring were obtained from
L. sativae and L. trifolii than from L. huidobrensis (P<0.0001, F=30.3788) where females were
significantly more from L. huidobrensis (51.9±8.4%) than L. sativae (44.1±4.9%) and L. trifolii
(41.1±5.5%). Parasitoid survival during development was significantly high (P<0.042, F=5.739)
in L. trifolii and L. sativae than in L. huidobrensis. In two hours experiment, parasitism rate
caused by parasitoid was significantly high in L. trifolii (22.0±1.82%) and L. sativae
(18.3±1.13%) than in L. huidobrensis (14.0±3.5%) but in 24 hours, L. huidobrensis had
significantly higher parasitism rates (44.1±4.6%) than L. trifolii (28.0±3.9%). Non-reproductive
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mortality was significantly high in L. huidobrensis than L. sativae and L. trifolii (P<0.0049,
F=8.9451). Female parasitoids were generally bigger than their male counterparts when reared
on L. huidobrensis. Our results suggest that these three major Liriomyza species in East Africa
are acceptable and suitable to H. arduine as a candidate for biological control. The implication
for the environmentally friendly management of Liriomyza leafminers in Kenya is discussed.

Root Development Does Not Affect Regeneration of Double Node Cutting in Tea
Propagation
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Abstract
Gaps in tea farms and plantations resulting from poor planting material, storms, accidental
mechanical operations and pests lead to monumental yield losses. Conventionally, single node
cuttings have been used for infilling of such gaps in the past; however they take very long to
regenerate and eventually cover the gaps and are also expensive compared to normal seedlings.
Therefore, double node cuttings can offer a faster and robust alternative for production of the
infilling material. However, the fear has been that there is great demand for photosynthates for
recovery and regeneration of shoots from more nodes and this may lead to competition between
roots and shoots for assimilates. A study to evaluate potential of different types of tea node
cuttings as planting material was therefore conducted at Kangaita and Kagochi farms of the
Kenya Tea Development Agency in Kirinyaga and Nyeri Counties of Kenya, respectively. The
regeneration of single node and double node cuttings from three popular commercial tea
cultivars (TRFK 31/8, TRFK 6/8 and AHP S15/10) was assessed in relation to their root and
shoot development in the nursery until transplanting at 8 months.  The objective was to establish
alternative ways of rapidly generating suitable tea planting materials compared to conventionally
used single node cutting propagules. Parameters such as biomass and length were evaluated as a
measure of root and shoot development. The results showed that double node cuttings had more
vigor in generation of new shoots which triggered early root development with evident variation
among the test clones. Clone TRFK 31/8 was more superior in root development while clone
AHP S15/10 showed superior ability to produce two shoots. The study confirms that indeed there
was no adverse competition between root and shoots for assimilates and demonstrates that
double node tea cuttings can be used to generate robust planting material both for new fields and
infilling since such cuttings exhibited superior attributes in shoot and root development than the
traditionally used single node cuttings. It is recommended that this technique be adopted and
more studies be done using cuttings with more nodes.
Key Words; Root development, Tea, Double node cutting, Regeneration

Economic Valuation of Wakitundu Wetland Resource in, Busimbi Sub-County, Uganda
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Abstract
The hydrology of Wakitundu wetland is not very well documented. The wetland has water
throughout the year and is dominated by “kalandalugo”, papyrus, miscanthus, typha
domingensis, cyperus articulata, “kasalamamba”, reeds, afromomum, mimosa pigra, bijumbwa,
claundium and aichornia. There is need to conserve these plant species. The Total Economic
Value frame work was used to estimate the value of the wetland. The monetary value for the
different wetland benefits enjoyed by people who use this wetland was estimated using the
Contingent Valuation Method followed by tabular analysis and linear regression for data
analysis. The value of Wakitundu wetland in its current state is estimated to be US$ 126,124 per
annum. It therefore implies that this wetland could be of greater value if used appropriately.
Most individuals use the wetland for agriculture among other activities. The earnings from these
activities per month increase the more one gets involved in the activity. This puts the future
existence of the wetland at stake. The wetland is a catchment for Lake Wamala that pours its
waters in R.Katonga and finally Lake Victoria whose water levels are dwindling. This calls for
interventions to check on the proper use and management of the wetland including investments
in policy options that aim at conservation of the wetland.
Key words: Economic valuation, Payment of Ecosystem Services, Wetland services, Wetland
goods, Contingent Valuation Method.
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Abstract
Food waste is an untapped energy source which mostly ends up rotting in landfills, thereby
releasing greenhouse gases into the atmosphere. Major generators of food wastes include hotels,
restaurants, supermarkets, residential blocks, cafeterias, airline caterers and food processing
industries. Food waste is one of the least recovered materials in the municipal solid waste stream
and is one of the most important materials to divert from landfills. Food waste is one of the
largest category of municipal solid waste (MSW) sent to landfills.
According to a recent survey by UNEP, Nairobi with a population of 4.0 million generates 3,200
tons of waste daily. This constitutes 51.5 % of solid waste generated, making it the largest waste
stream sent to landfills. Only 850 tons reach Dandora dumpsite while the rest remain
unaccounted. Studies have shown that the proportion of food waste in municipal waste stream is
gradually increasing and hence a proper food waste management strategy need to be devised to
ensure its eco-friendly and sustainable disposal. The objective of this study was to assess the
possibility of mitigating large emissions coming from the dumpsite by recycling biodegradable
waste by producing potential electrical energy.
Data was collected using questionnaire which was administered to market dwellers and
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agricultural suppliers and the city council environmental office. Market questionnaires were the
main data collection method and the tool used for the study. Both qualitative and quantitative
data was collected from the study. The study shows that through a potential bio-digester 100 tons
of food waste per day can be converted into enough natural gas fuel to replace 1 million gallons
of conventional diesel fuel per year. Additionally, anaerobically digesting 100 tons of food waste
per day, five days a week, provides sufficient power for approximately 1,000 homes for a year.
Hence, theoretically 3200tons of waste can provide for 32000 homes. This would contribute to
more affordable power while reducing landfill waste and its pollutant effect.
Recommendations of the study include; having the county government and licensed garbage
collectors come up with methods to sort waste at the source in order to make the process easier
while the Kenyan government starts the constructing a bio-digester power plant that can be used
to generate electricity

Effect of Trichoderma Strains’ Doses in the Management of Bacterial Wilt (Ralstonia
Solanacearum) in Tomato (Lycopersicon Esculentum)
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Abstract
Bacterial wilt is the most difficult diseases to manage in tomatoes because it has no chemical
cure, has many alternate hosts in crops and weeds. The pathogen survives in soil and plant debris
for a long time even in the absence of host plants, thus making cultural practices such as crop
rotation ineffective. Cases where the entire crop yield is lost to this disease are very common.
Biological control is increasingly becoming an important method of disease control. The fungus
Trichoderma spp. are among the most promising bio-control agents of plant diseases. Two
Trichoderma strains (Trichoderma harzianum and Trichoderma asperellum) were evaluated for
their effect on bacterial wilt (Ralstonia solanacearum) in the screen house at Makerere
University Research Institute, Kabanyolo. Polythene bags containing about 6kgs sterile soil
mixed with half a kilogram manure were placed in the screenhouse. Trichoderma strains
inoculum was then applied in two doses, T. harzianum 1g and 2gms/lt water and a control and T.
asperellum1.6mls and 3.2mls/lt water and a control, two weeks before transplanting. Tomato
seedlings var. Onyx were transplanted and after transplanting, every tomato plant was inoculated
with 10mls of standardized bacterial solution equivalent to 9x108 bacterial cells per ml
(McFarland turbidity standard). Results showed that there were significant (P=0.039, 0.038)
differences between the treatments 49 days after transplanting and bacterial wilt inoculation.
Plants treated with T. harzianum at the high rate (2g/lt) had the least mean disease incidence
(6.6, 13.4) in seasons one and two respectively.It was concluded that dosage of Trichoderma
strains has an effect on bacterial wilt management.
Key words: Trichoderma harzianum, Trichoderma asperellum, biocontrol, inoculum, Onyx
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Abstract
Chamomile (Matricaria recutica) is a daisy-like medicinal plant belonging to Asteraceae family.
It is among the most highly sought after and used medicinal plants in folk and traditional
medicine. The plant is categorised in the list of Herbs and species by the Export Processing
Council of Kenya. Commercial production of chamomile is constrained by several factors; key
among them the quality of seeds. The present study was carried out with the key objective of
determining the influence of age and storage method (refrigeration) on germination of
chamomile seeds. Samples weighing 0.08g were obtained from seeds of 56, 31, 24 and 0 days
after harvest. One group was placed in the refrigerator for ten days before planting, while the
other group was planted on a seedbed without prior refrigeration.  Germination was observed and
recorded daily over an eight day period. Seeds planted without refrigeration 31, 56, 24 and 0
days after harvest germinated after four, three, four and seven days, respectively. It was observed
that germination was delayed by one day for seeds harvested 56, 31 and 24 days prior to
refrigeration. Seeds that were refrigerated immediately after harvest did not germinate at all. The
germination rate decreased significantly when seeds were stored under refrigeration. It is
therefore recommended that seeds should not be preserved by refrigeration and the age of seeds
for planting should be extended to around two months after harvest for better results.
Key words: Chamomile (Matricaria recutica), Refrigeration, Germination

Advances in Breeding Stress Tolerant, Market Demanded Canning Beans in Kenya

Kimani P. M. and A.  Warsame,
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Abstract
Productivity of canning beans in Kenya has declined drastically in the last four decades due to
susceptibility to drought, diseases and lack of adapted high yielding varieties with   grain quality
characteristics required by the processing industry. Specific objectives of this study were to
evaluate locally developed bean lines for tolerance to drought stress, susceptibility to diseases, yield
potential and canning characteristics. About 150 advanced bean lines of seven market classes,
previously selected from a genetically diverse nursery of 445 lines for agronomic traits, were
further evaluated for drought tolerance under moisture stressed and no-stress conditions at
Kabete and Thika for two seasons in 2011 and 2012. Twenty-nine agronomically superior lines
were subsequently evaluated for canning attributes. Results showed there were significant
differences in drought tolerance, yield potential, resistance to disease and canning quality among
the lines. Drought stress reduced grain yield of the bean genotypes by 18 to 31%.   Several new
lines out-yielded local and international drought checks by as much as 100% in drought stressed
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conditions. Grain yield under stress was positively associated with pod partitioning index
(r=0.89***), pod harvest index (r=0.40**), and stem biomass reduction (r=0.32**). Fourteen
new lines were rated superior to industrial standard check variety Mex 142, for agronomic
potential, drought tolerance, combined resistance to angular leaf spot,  rust, anthracnose, bean
common mosaic virus, culinary and canning characteristics. These new lines have the potential
of increasing productivity, incomes of smallholder farmers, and ensure regular supply and
diverse value added products for the processing industry.
Key words: dry bean, canning characteristics, drought tolerance, disease resistance, pod harvest
index

Effects of Nitrogen and Phosphorus Mineral Fertilizer on Sorghum Bicolor L. Moench N
Uptake in Semi-Arid Eastern Kenya
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Abstract
Soil fertility degradation remains the major biophysical cause of declining per capita crop
production on smallholder farms in sub-Saharan Africa. Improving the nutrient management of
soils is therefore important in subsistence farming in the tropics as they are very often depleted
of nutrients especially due to unfavorable weather conditions. This study aimed at evaluating the
effect of N and P fertilizer on sorghum N uptake at Kampi ya Mawe in Makueni county and
Katumani in Machakos County in semi arid Eastern Kenya. The experiment was a factorial
arranged in Randomized Complete Block Design with two factors: Phosphorus and Nitrogen
both at four levels, 0, 25, 50 and 75 kg/ha. Nitrogen concentration in sorghum tissues was
significantly higher at seedling stage with respect to various treatments both at Kampi ya Mawe
(p= 0.003) and Katumani (p= 0.001). Whereas N in grains (maturity stage) at Kampi ya Mawe
was slightly elevated above that at heading stage, at Katumani changes in tissue N concentration
were generally minimal. The N concentration in tissues was significantly (p= 0.001) higher after
N application than the control and after P application at Kampi ya Mawe. This was, however, not
the case at Katumani where the interaction of N and P gave highest N concentration in the tissues
compared to the other treatments. The application of P tended to depress N concentration in
tissues especially at Kampi ya Mawe to levels less than even in the untreated control. The results
of this study are essential to farmers as a guide to ensure timely fertilizer application in order to
ensure optimum utilization of nutrients by sorghum crop during growth. Further studies are
needed to establish the relationship between nutrient uptake by sorghum and different fertilizer
rates in semi-arid regions of the country.
Key Words: Crop production, nutrient uptake, soil fertility, Sorghum Bicolor (L) Moench
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Effect of different maize (Zea mays L.) – soybean (Glycine max (L.) Merrill) intercropping
patterns on yields, light interception and leaf area index in Embu West and Tigania East

sub counties
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ABSTRACT
Field trials were conducted at the field units of the Embu Agricultural Training Center and
Kamujine Dispensary in Embu and Meru Counties, Kenya, during 2012 long rain (LR) and short
rain (SR) seasons to determine the effects of different maize-soybean intercropping patterns on
yields, light interception and leaf area index. The main treatments were four maize – soybean
intercropping patterns (conventional-1maize:1soya; MBILI-2maize:2soya; 2maize:4soya;
2maize:6soya) and two sole crops of maize and soybean. The experimental design was a
randomized complete block design with four replications. The results showed that the maize-
soybean intercropping patterns had significant effect on maize stover and grain yields during
both seasons and sites. The MBILI treatment recorded significantly higher stover and grain
yields than all other treatments. During the long rain 2012, the soybean yields were reduced by
60 and 81% due to theintercropping with maize, at Embu and Kamujine, respectively; whereas
during the 2012 SR, the yieldswere reduced by 52 and 78% as effect of intercropping with maize
at Embu and Kamujine sites,respectively. The intercropping patterns affected significantly
(p<0.0001) the photosynthetically activeradiation intercepted and the leaf area index at both
sites. From the results of this study, the use ofMBILI maize-soybean intercropping pattern can be
recommended to the farmers of central highlands ofKenya because it gave efficient resources use
and higher yields.
Key words: Intercropping patterns, maize-soybean, leaf area index (LAI), photosynthetically
active radiation (PAR), central highlands, Kenya

Effects of Different Maize (Zea mays L.) – Soybean (Glycine max (L.) Merrill)
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Abstract
In central highlands of Kenya, the low soil fertility and inability to replenish it are amongst the
major constraints affecting the productivity of maize and cash crops, leading to hunger and
poverty. The adoption of ISFM technologies such as maize-soybean intercropping system is
being promoted as one of the options to address low crop productivity among the farmers. This
study intended to determine the effects of maize-soybean intercropping patterns on yieldsand to
quantify the LER of different maize–soybean intercropping patterns in the two contrasting
sites.The experiment was arranged in a randomized complete block design (RCBD) with four
replications. The treatments were four maize (M)–soybean (S) intercropping patterns
(conventional=1M:1S; MBILI-MBILI=2M:2S; 2M:4S; 2M:6S) and two sole crops of maize and
soybean, respectively. The results showed that in both sitesduring the both seasons maize stover
and grain yields ware significantly affected by the intercropping pattern. During 2012 LR at
Embu site the MBILI treatment produced significantly higher stover and grain yields (13.12 t ha-

1, p=0.0001 and 6.11 t ha-1, p<0.0001, respectively) than all other treatments. During 2012 SR,
still the MBILI treatment had recorded significantly the highest stover and grain yield (7.62 t ha-

1, p<0.0001 and 5.62 t ha-1p=0.0467, respectively) than all other treatments. During 2012 LR at
Kamujine site the conventional treatment produced significantly the highest stover yield (3.87 t
ha-1, p=0.0461) than only the 2M:6S treatment. During 2012 SR at Kamujine site, the MBILI
treatment had recorded significantly the highest stover and grain yield (6.55 t ha-1, p=0.0005 and
3.55 t ha-1p=0.0006, respectively) than all other treatments. During both seasons in both sites, the
soybean yield was significantly affected by the intercropping pattern. During the 2012 LR, the
yields were reduced by 60 and 81% due to the intercropping with maize, at Embu and Kamujine,
respectively; whereas, during the 2012 SR, the yields were reduced by 52 and 78% as effect of
intercropping with maize, at Embu and Kamujine, respectively. During both seasons at both
locations, the partial LERs values were significantly affected by the intercropping patterns
(p<0.0001).
Key words: Maize-SoybeanYields, land equivalent ratio, Intercropping patterns, Central
Highlands, Kenya.

Rain-fed agriculture adaptation to climate change variability for sorghum productivity in
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Abstract
The lower parts of Embu County in Eastern Kenya are characterized by poor crop due to rainfall
distribution in semi-arid areas; among other factors leading to declining poverty levels due to
declining food security. Rain-fed agricultural productivity has continually declined due to
unpredictable and unreliable rainfall patterns in these areas.  The decline in crop productivity has
been as a result of inadequate understanding of intra-seasonal rainfall variability to develop
optimal cropping calendar. A study was carried out to assess the effect of various water
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harvesting and integrated soil fertility management technologies for enhanced sorghum
(Sorghum bicolor (L.) Moench) and cowpea (Vigna unguiculata L.) productivity in Mbeere
South sub-county of Embu County. A field experiment was laid out in Partially Balanced
Incomplete Block Design (PBIBD) with a total of 36 treatments replicated three times. The
treatments of tied ridges and contour furrows under sorghum alone and intercrop plus external
soil amendment of 40 kg P /ha + 20 kg N /ha + manure 2.5 t/ha had the highest grain yield of 3.1
t/ha. The soil fertility levels and water harvesting technologies differed significantly from one
another (p = 0.0001) in terms of sorghum and cowpea grain yield. Generally, all the six
experiment controls had the lowest grain yields as low as 0.3 t/ha to 0.5 t/ha.  Therefore,
integration of 40 Kg P /ha + 20 kg N /ha + manure 2.5 t/ha under various water harvesting
technologies could be considered as an alternative food security initiative towards climate
change mitigation Mbeere South Sub-County, Embu County in Eastern Kenya.
Key words: Climate change, food security, soil amendments, semi-arid areas and Embu County
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Abstract:

African agriculture is among the most pressing development challenges of today. In recent years,
agricultural production is on the decline. One of the major causes of the declining agricultural
productivity in West Africa is due to limited numbers of trained experts to deliver the required
services to farmers. This is particularly critical in the area of soil science. The current cadre of
soil scientists in West Africa is too small, largely reaching retirement age, and tends to be out of
touch with modern soil science and with on the ground problems and village level agriculture.
To address this challenge, a partnership was established between IPR/IFRA and AGRA through
a training grant proposal entitled: “Regional MSc Training Program in Integrated Soil Fertility
Management in Francophone West Africa at Rural Polytechnic Institute of Katibougou,
IPR/IFRA, Mali”. In this respect, IPR/IFRA is offering a Regional Graduate Program in soil
science by providing a 2-year MSc in Integrated Soil Fertility Management, whereas the AGRA
support is seen as a “seed support” in a training program that is expected to expand over the
years through a well-planned project sustainable/exit strategy. 10 MSc. students drawn from the
three countries--Burkina Faso (2), Mali (6) and Niger (2) will be trained and it is expected that
the initial AGRA investment will influence other resources to enable the training program to
progress. The training approach combines one year course work and one year field excursions
using a group of well experienced academic staff to achieve the goal of building well-equipped
professionals in Integrated Soil Fertility Management (ISFM) to improve agricultural
productivity.
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The program was launched in January 21, 2014 and this poster presents our approach; key
achievements; Lessons learnt and way forward.
Key words: MSc. Training, ISFM, soil science

Effect of three Covering Materials on Vegetative Growth of Cucurbits in Kenya.
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Abstract

Different covering materials were compared at Jomo Kenyatta University of Agriculture and
Technology, Juja in Kenya on their effect on vegetative growth of cucurbits. Three structures
equivalent of main treatments each having ventilation gaps were covered with 50% shade net
(T1); glass (T1) and UV stabilized plastic sheet (T3) materials respectively were used. The sub
treatments were cucurbits family; cucumber and butternut respectively. In each structure twelve
pots were placed, six of each crop type. The experiment was laid out as a random complete block
design and replicated three times, each replication consisting of two pots. Dry bulb temperature
was highly significant in all the treatments with plastic house having the highest mean
temperature of 33.83oC followed by glass house with 32.5 and shade house with 30oC
respectively while the wet bulb temperature was not significantly different at p<0.05. The
relative humidity in all the treatments was not significantly different at p<0.05 although plastic
house had the highest RH of 91.5%, followed by shade house with 90.5 and glass house with
80%. There were significant differences in weeks 3, 6, 7 and 8 for plant height but no significant
influence with the type of covering material. However, shade house treatment dominated
cumulatively in plant height. Glasshouse treatment yielded most leaves in week 4 for Cucumber,
week 6 and 7 for Butternut and week 8 for both Butternut and Cucumber. Solar rays were more
direct to the plant in shade house than in glasshouse or plastic house. There was a positive
correlation between light intensity and leaf area (r=0.1) showing that for every unit increase in
light intensity, the leaf area increased by 0.1. Considering the temperature and relative humidity
variables and the direct effect of solar rays in the shade house coupled with plant height
parameter, shade house is an appropriate structure for cucurbit production in a tropical climate.
Key Words: covering material, vegetative growth, cucurbits and Kenya

Physico-Chemical Properties of Natural Coffee Forest Soils in Ethiopia
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Abstract:
The study was conducted with the aim of characterizing soil physio-chemical properties under
natural coffee forests that hosted diverse species of fauna and flora, including the indigenous
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coffee gene pools in Ethiopia.  For this, the fragmented natural coffee forest areas in southeast
(Harenna) and southwest Ethiopia (Berhane-Kontir, Bonga and Yayu) were studied. At each
area, soil samples from three sub-sites and two profile depth were collected and analyzed under
standard laboratory settings for some physio-chemical properties such as soil bulk density,
particle distribution, water contents and soil organic matter, soil reaction and major plant
nutrients. A nested experimental design in three replications was used to run the analysis of
variance for the most relevant soil parameters considered.   Highly significant differences were
observed among the natural coffee forests in the distribution of silt and soil bulk density. In
contrast, the proportion of clay particles did not show significant differences, thought the average
results followed the order of Harenna>Berhane-Kontir>Bonga>Yayu forest. There were highly
significant variations in soil permanent wilting point and available water holding capacity. Forest
soils were comparable for most soil chemical parameters, except Mg, CEC and C: N ratio.
Significant variations were noted between the top-surface and sub-surface soils at all areas,
partly indicating the effect of human interference in managing coffee forests.  At Harenna,
surface soil had significantly higher total nitrogen and soil organic matter contents than sub-
surface soil. The decline in available phosphorus with increase in soil depth was also significant
at the Harenna and Yayu forests. The findings demonstrate the vulnerability of forest grown
coffee landscapes to human-induced disturbances coupled with changing climate. The study also
advocates the need for understanding and managing soils for sustainable conservation and
utilization of the unique Ethiopian natural coffee forest environments for the future worldwide
coffee sector.
Key words: Biosphere reserve,  certification, deforestation, forest coffee, soil management
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Abstract:
Miombo woodland occupies the greater portion of the Zambezian phytocorion. There is an
increased interest in the academic world with regards to tree species richness and diversity within
this woodland with the aim of determining the potential for biodiversity conservation. This study
assessed species richness, community structure and diversity of Miombo woodland in Mocuba
District, using both traditional phytosociological analyses. Plant inventory was carried out in 16
systematically selected sample plots of 50 x 20 m. A total of 841 individuals were recorded and
103 species belonging to 31 families were identified. Families with the most species and number
of individuals were Fabaceae and Euphorbiaceae. Brachystegia spiciformis and Pterocarpus
angolensis were the most important species in terms of IVI. Almost 83% of the species were
randomly distributed in the sampled hectare, both for the vertical and horizontal structure.
Density and basal area were estimated at 525 ± 23 trees.ha-1 and 26.25 m².ha-1, respectively. The
Shannon-Wiener index (H’) found was of 3.03 and the evenness (J) 0.86. The non-parametric
richness estimators yielded minimum estimates of species richness varying from 35.4 to 47.4
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species. The diameter distribution of the community adjusted by Meyer equation showed the
typical trend of the inverted "J" and showed strong human intervention in grades 20-25 cm.
Keywords: Floristic and Phytosociology; Specie diversity; Miombo woodland.

Effects of tillage practices and organic cropping systems on crop yield in Yatta sub- county
Kenya.
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Abstract

The study was conducted, in semi-arid Yatta sub-county, to evaluate the influence of tillage
practices, cropping systems and organic inputs on crop yield. It was carried out between October
2012 to February 2013 short rain season and April 2013 to August 2013 long rain season.
Randomized Complete Block Design with a split-split plot arrangement replicated thrice was
used. Main plots were tillage practices; Oxen plough, tied ridges and furrows and ridges. Split-
plots were cropping systems; mono cropping, intercropping, and crop rotation while split-split
plots were organic inputs; Farm Yard manure, Minjingu Rock Phosphate, combined Minjingu
Rock Phosphate + Farm Yard manure, and control. Test crops were sorghum and sweet potatoes
with Dolichos (Dolichos lablab) and chickpea (CicerarietinumL) either as intercrops or in
rotation. Plant sampling was done by harvesting the grain and tuber and yield determined by
weighing. There was a significant (P≤0.05) increased in yield with application of combined
Minjingu Rock Phosphate + Farm Yard manure of 16.27 t/ha and 1.38 t/ha for sweet potatoes
and sorghum mono crop respectively under TR. There was a significant (P≤0.05) increased yield
of chickpea and dolichos under combined tied ridges, intercropping of sorghum with chickpea
(1.44 tha-1) and dolichos (1.38 tha-1) with application of combined Minjingu Rock Phosphate +
Farm Yard manure during SRS of 2012. Improved yield of sorghum and sweet potatoes attained
with the combined TR, mono cropping with application of combined Minjingu Rock Phosphate
+ Farm Yard manure.
Key words: cropping systems; organic inputs; semi arid; tillage practices, yield;
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Abstract:
In vitro plant regeneration involves varying the nutrient salts, gelling agents and especially plant
growth regulators to grow callus, stimulate axillary shoot proliferation and rooting, and induce
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shoot organogenesis and somatic embryogenesis. It is well known that different genotypes will
often not respond in the same way when cultured on the same medium. This has required
countless empirical studies on medium optimization for different species or even cultivars of the
same species. However, in vitro growth and morphogenesis are also governed by properties of
the explant. The aim of this study was to evaluate the effects of explant source on somatic
embryogenesis by comparing embryogenesis frequency on in vitro versus ex vitro derived
explants. Leaf explants were harvested and cultured on Murashige and Skoog (MS) media
supplemented with different concentrations of cytokinins Benzyl amino purine (BAP) at 4.4, 8.8,
13.3, 17.7, 22.0 µM and Thidiazuron (TDZ) at 4.5, 9.0, 13.6, 18.2, 22.7 µM seperately, 100 mg/l
myo-inositol 3% sucrose and gelled with 0.3% gelrite. The results show significant differences
among explant type in induction of somatic embryos. Ruiru 11 in vitro explants cultured on
media supplemented with TDZ at 13.6 μM gave the highest mean of embryos per in vitro
explants, 6.49±0.73 compared to 13.6 μM which gave 3.44±1.07 of ex vitro explants. However,
22.7 μM TDZ gave the highest percentage of embryogenic cultures of 90% from Ruiru 11 in
vitro explants.  This results advance prospects for massive propagation of coffee through somatic
embryogenesis.
Key words; Somatic embryogenesis, in vitro, ex vitro
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Abstract:
A field experiment was conducted during the 2013/2014 season to evaluate the effect of planting
date and nitrogen application rate on maize (Zea mays L.) biomass and grain yield at the Field
Research Station of the School of Agricultural Sciences, University of Zambia, Lusaka, Zambia
(15o 23.6859’ S, 28o 20.226’ E; 1,261 m asl). The experimental design was a split plot with three
replicates, three planting dates (Nov 24, Dec 8, and Dec 22) assigned as main plots and two
nitrogen application rates (112 and 168 kg N ha-1) assigned to sub-plot. Aboveground biomass
was measured at vegetative and reproductive stages. Soil water profiles were monitored using the
Diviner 2000 Probe. The Generalized Likelihood Uncertainty Estimation (GLUE) programme
was used to estimate the genetic coefficients for the CERES-maize model. Grain yield, tops
(aboveground biomass) weight, vegetative weight, stem weight, leaf weight, leaf area index
(LAI) and soil water content were evaluated using d-stat, forecasting efficiency (EF), coefficient
of variation, root mean square (RMSE) and normalized RMSE. The model’s prediction of plant
emergence (±1 days), time to anthesis (≥-3≤±1 days) and maturity (≥-4≤6 days) was good.
Simulation of tops weight (d=0.96, EF=0.86), vegetative weight (d=0.93, EF=0.79) and leaf
number (d=0.94, EF=0.80) were reasonably accurate. The simulation accuracy of leaf weight
(d=0.59, EF=-3.17), stem weight (d=0.52, EF=-2.95) and LAI (d=0.54, EF=-0.65) was
considered low under the local conditions. The model’s simulation of grain yield was fair
(NRMSE =21.4%) while soil root water availability demonstrated that substantial potential yield
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may have been lost due to water stress. The results showed that the model can be used to
accurately determine optimum planting date, biomass yield and nitrogen application rate under
the local condition with reasonable accuracy.
Key words: GLUE, calibration, prediction, RMSE, d-stat, forecasting efficiency
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Abstract
Runner bean (Phaseolus coccineus L), also known as butter bean, has shown considerable
promise as a high value export crop. However, its productivity is severely constrained by high
production costs due to lack of tropically adapted short-day vegetable varieties that do not
require extended artificial lighting to stimulate flowering and pod formation, that are resistant to
major diseases and with market preferred pod traits. The objective of this study was to evaluate
new locally developed short-day vegetable runner beans for pod quality, pod yield and resistance
to diseases. Fifty new vegetable runner bean lines and one commercial variety were evaluated at
Ol-Joro-Orok and Kabete Field Station during the long rain season of 2014. Ten pods per plot
were randomly selected and evaluated for pod length, pod curvature, pod yield and disease
resistance for diseases such as rust (Uromyces appendiculatus), angular leaf spot
(Phaeoisariopsis griseola), anthracnose (Colletotricum lindemuthianum) and common bacterial
blight (Xanthomonas campestris pv. Phaseoli). The pods were graded according to fresh produce
standard commercial classes. Pod yield was determined as the cumulative weight from all the
harvests. A disease score of 1 to 9 was used to determine the disease severity according to
Schoonhoven and Pastor (1987). Visual evaluation was used to score other diseases which were
not applicable to disease score of 1 to 9 such as powdery mildew. The data was subjected to
ANOVA and the means separated by least significant difference (LSD) test at P=0.05.
Results showed significant differences among the test lines for pod yield, pod quality and disease
resistance. Most of the new lines were far much better by about 16,000kg ha-1 in pod yield than
the commercial variety, White Emergo. e.g. KAB-RB13-1-105/2 (18,354kg ha-1) and KAB-
RB13-380-55 (17,163kg ha-1) while White Emergo produced 896 kg ha-1. At least thirty new
lines had straight pods and met market pod length requirement of 18cm. Most of the new lines
were resistant to angular leaf spot, anthracnose, common bacterial blight and rust diseases while
the commercial variety was susceptible to angular leaf spot, common bacterial blight and
powdery mildew.
High pod yield, pod quality and disease resistance of these lines can contribute to increased
productivity, reduction in production costs and enhance competitiveness of local products in
regional and export markets.
Key words: vegetable runner bean, pod yield, pod quality and disease resistance.
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Abstract
Sweet potato, Ipomea batatas (L) Lam is an important subsistence food crop as well as cash crop
in East Kamagak location and is also very popular in the major cities in the country including
Nairobi. Sweet potato also does well with little agronomical management practices and provides
household food security because it stores well in the soil as a famine reserve crop. However
sweet potato production is constrained by virus infection. At least 13 viruses are reported to
infect sweet potato naturally of which most of them are insect transmitted. The study aimed at
screening and selecting virus free germplasm. A survey was conducted using questionnaire
which aided in germplasm collection. Twelve genotypes were used for the study. The collected
germplasm was virus indexed using visual scoring with severity of infection ranging from 1-9,
serological and molecular detection. During the survey SPFMV and SPCSV were found to be
common. Virus-free accessions were planted using Randomized Complete Block Design in three
replicates. Harvesting was done 6 months after planting. The germplasm was again subjected to
molecular detection of virus to ascertain whether the materials remained virus free and to detect
new infections. All the germplasm tested positive for sweet potato feathery mottle virus
(SPFMV) but negative for SPMMV, CMV, SPCSV and SPCFV an indication that SPFMV is a
common virus in sweet potato and does not significantly affect sweet potato yield. Analysis of
variance showed that Nyakowino, Nyawo, Zapallo and SPK004 total yield were significantly
different at p< 0.05 with a range between 68.00-12.33.Sweet potato should be screened for
viruses in commercial production
Key words: Germplasm, Ipomea batatas, Indexing, Virus free, Serological, Moleculer

Interactive Effect Of Goat Manure, Phosphate Fertilizer And Lime On Soil Fertility In
Embu County, Kenya
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Abstract
Nutrient mining resulting from crop uptake and erosion; and soil acidity, which makes plant
nutrients less available through different means such as phosphorus fixation and impairment of
biological mediated processes in the soil, continuous to hamper crop growth and yields. A study
was conducted to evaluate the interactive effects of manure, lime and phosphorus fertilizer on
soil chemical properties in an acid soil. The study consisted of 5 treatments:  manure (0 and 5
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ton.ha-1), lime (0 and 2 ton.ha-1) and P fertilizer (0 and 30 kg P2O5 ha-1). The experiment was laid
out in a randomized complete block design (RCBD) with 4 replicates in plots of 4.0 m x 4.5 m.
Integrated application of manure, lime and phosphate fertilizer positively affected soil chemical
properties by increasing soil pH, exchangeable Ca, Mg and K; and reduced exchangeable acidity.
The same combination recorded the highest soil cations exchange capacity (CEC) and harvest
index and is thus considered the best option to improve soil fertility and increase yields of
soybean in the region.
Keywords: Manure, Lime, P fertilizer, Soil pH, Exchangeable acidity, CEC.

Production and Marketing of Arabicum as a Business. A case of Small-Holder Farmers in
Nyeri and Kiambu Counties, Kenya

Wambua, S1, Muchui, M1 and Gikaara, D1.

Email: Scolasticawambua@yahoo.com,
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Abstract
Floriculture is one of the fastest growing subsectors in the agriculture sector and is key in
achieving part of Kenya’s vision 2030. In 2012 the subsector contributed Ksh. 42.9 billion
accounting for 48% of the domestic value of horticulture. The sub-sector directly employs over
500,000 people directly and indirectly hence a major employer. Arabicum is one of the leading
summer flower mainly produced by smallholder farmers in Kenya.  It was ranked 4th overall
among the cut flowers that were highly valued in 2012. It contributed 0.33% of the domestic
value of floriculture. The total area under Arabicum production is estimated to be 139.72 ha with
production 2892.59 tons of flowers per year. The area under production increased by 51.87% in
2012 compared to 2011. The major counties in production of the flower are Kiambu (81.08%),
Nakuru (11.66%), Kirinyaga (3.38%) and Nyeri (2.68%). In this study, 28 farmers from Nyeri
and Kiambu counties were interviewed. Majority of farmers (83%) planted Arabicum in small
sizes land (0.01 to 0.25) acres. Most of them (64%) earned less than Ksh.10,000 per season from
Arabicum sales. About 73% of the farmers were organized into marketing organizations. Around
57% of the farmers did not keep records. Major challenges faced were disease (bulb rot), low
prices, sales to one particular buyer and fluctuation of prices in the export markets. There is need
for relevant departments especially in the counties to address these challenges given that the
flower is a cash crop to majority of the farmers. With declining land sizes of land in the two
counties Arabicum is an ideal crop for income generation.
Keywords: Horticulture, Arabicum, Marketing system, Small- holder

Adaptation of selected Soil and Water Conservation Practices to the South Sudan Zone of
Burkina Faso
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Abstract
With current changes in climate there is a need to adapt soil and water conservation practices to
the South Sudan zone Burkina Faso. This study was conducted to assess the impact of no-till,
tied ridging; ripping and conventional tillage combined with soil fertility management options on
sorghum yield in Nadion. The treatments were laid out in a split plot design on a lixisol with a
slope of 1.5%.  The tillage practices were ranged in main plots and soil fertility management
options in the sub-plots. The soil moisture was monitored weekly using the Time Domain
Refractometer method and the soil bulk density was evaluated 30 days after planting.  Both the
sorghum grain and biomass yields were assessed. The tied ridging and zero tillage increased.
Application of sorghum straw residues a improved soil water content with additional 20% water
content. Conventional tillage decreased soil bulk density at the plowing depth. Combination of
compost, NPK, and Urea increased sorghum yield by 74%. The combination of NPK and urea
increased it by 50% and the compost increased it by 29% compared to the control (zero input).
Conventional tillage led to decrease in yield compared to zero tillage after two years experiment.
The zero tillage combined with compost, NPK and urea increased sorghum yield by 28%
compared to tied- ridging with the same fertility management options after two years. The results
showed that the tied ridges that did not work 20 years ago in the south Sudan zone is now
suitable
Key words: Tillage methods, fertility management, soil water content, sorghum yield

Evaluation of Hyk® foliar fertilizer on growth, yield and quality of French Beans (cv.
Organdi)
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Abstract
French beans (Phaseolus vulgaris L.) are a major vegetable export crop in Kenya and a
significant income earner to small scale farmers. French beans are grown for processing,
including canning and freezing, and demand is steadily increasing. Poor growth vigor is one of
the factors that hinder the realization of high yields and pods of high quality. There is therefore
need to develop/ identify new products to increase productivity. The objective of this study was
to evaluate a newly introduced concentrated inorganic formulation (Hyk®), for its effect on
growth vigor, yield and quality of French bean variety Organdi. Hyk® was applied to the plants
at different stages of plant growth in Kirinyaga and Murang’a Counties and evaluated against the
commonly used foliar fertilizers Nitro spray® and Calmabon®. The study was laid out in
complete randomized design and was replicated three times. Data was collected at 50%
flowering and included number of flowers, height of the plant, length and width of the leaves.
The Hyk® treated plants had a higher growth rate attaining an average height of 39 cm compared
to the control’s 37 cm. Hyk® treated plants also had improved yield and quality of the pods,



149

producing over twice the yield of the control treatments. Cost benefit analysis showed that
application of Hyk® to French beans yielded a positive net return. The results show that Hyk®
foliar fertilizer can be recommended for use in French bean production.
Key words: Hyk®, French beans, foliar fertilizer, flowering.

Increasing regeneration rate of two sweet potato (Ipomoea batatas L.) cultivars on low cost
tissue culture media
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Abstract
The cost of tissue culture has been identified as a constraint to uptake of high quality planting
materials. Efforts have been going on to develop low cost TC technologies that can help to
reduce the cost of seedlings and hence increase adoption. This study was carried out at Kenyatta
University aiming to optimize regeneration of two sweet potato cultivars by supplementing low
cost media (LCM) with plant growth regulators (PGRs) and to assess somaclonal variations in
the regenerated plantlets using morphological features. Nodes of cultivars KEMB 36 and KSP 36
were cultured on LCM supplemented with PGRs as follows; BAP/IAA; 0.1/0.01, 0.2/0.015,
0.3/0.02, BAP/NAA; 0.1/0.01, 0.2/0.015, 0.3/0.02, KIN/IAA; 0.1/0.01, 0.2/0.015, 0.3/0.02,
KIN/NAA; 0.1/0.01, 0.2/0.015, 0.3/0.02 and a control with no PGRs.  Each treatment had five
replicates in a split plot experimental design. The data was subjected to analysis of variance
(ANOVA) using SPSS and the means of the number of shoots, nodes, leaves and roots were
separated using Tukey’s test. The effect of the treatment depended on the genotype, with a
significant interaction determined at P≤0.05. For both cultivars, untreated control produced the
highest mean number of nodes, leaves, roots and plantlet height. Regeneration performance of
plantlets weakened with increase in concentration of PGRs. Survival rate of 100% was recorded
in BAP 0.2 / NAA 0.015 for KEMB 36 and in BAP 0.2 / IAA 0.015 for KSP 36. There were
significant differences (P<0.05) in the means of leaf length and leaf width but no significant
differences (P>0.05) for the means of petiole length, petiole diameter, and stem diameter. Leaf
shape and color intensity were maintained for the two cultivars. The conclusion is that sweet
potatoes have enough endogenous growth regulators to break the dormancy of the auxiliary buds.
Callus formed vigorously with increase in PGRs concentration for both cultivars suggesting a
potential to induce somaclonal variations in the two cultivars.
Keywords; low cost tissue culture media (LCM), plant growth regulators(PGRs), sweet
potatoes, cultivars, somaclonal variations
Theme: Innovation, Research and Technology For Global Development
Sub-Theme: Agriculture, Climate Change and Food Security
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Effects Of Phosphorus Deficiency On Secondary Metabolites And African Nightshade
Distribution In Kisii, Siaya And Kakamega Counties, Kenya
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Abstract
African Indigenous Vegetables form an integral part of the Kenyan diets, among the most
commonly consumed being the African nightshade. These vegetables contain important
phenolics that have medicinal values and good health promoting attributes. The abundance of
these phenolic substances has strongly been associated with phosphorus use efficiency. In order
to investigate African nightshade distribution, a purposive survey was done in three counties and
70 farmers randomly interviewed on information on the indigenous vegetables grown using
semi-structured questionnaires in Kisii and Siaya counties of Kenya in February 2014. Solanum
scabrum had 79% distribution whereas Solanum villosum had 21%. A field experiment was done
in a Randomized Complete Block Design (RCBD) with split plot arrangements. The two
nightshade accession constituted the main plot and the P (0, 20, 40 and 60 kg/ha) levels
represented the subplot. Preliminary results on plant height, fresh weight, number of secondary
buds, leaf and root area were determined. All the above parameters were significantly (p<0.05)
affected in both season 1 and 2 by P levels. Results showed an increase in yield (fresh weight,
number of secondary buds, leaf and root area) as Phosphorus level increased upto 6.5 t/ha for
Solanum scabrum and 6.75 t/ha for Solanum villosum after which there was either no further
increase in growth or a decline in growth with further phosphorus level increase. Deficiencies of
other nutrients can limit crop response to phosphorus hence the decrease of growth under
phosphorus level 60 kg/ha is as a result of Copper and Zinc deficiency. Solanum scabrum had
high yield than Solanum villosum when P supply was optimum. Therefore P at the rate of 40
kgP/ha is highly recommended for optimum yield of African nightshade and any additional P
result in plant luxury consumption.Analysis on Total Phenolic Content is under way. Results
obtained will be used to educate farmers and extension personnel about ways of improving
productivity of African nightshade.
Key words: African nightshades, growth, Phosphorus levels, yield

Urban Agriculture Models Have Become a Reality
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Abstract
Urban agriculture involves production of various crops and raising of animals alongside their
complimentary activities with intention of improving livelihoods. The Urban agriculture concept
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was brought about by the need to improve the quality of life for both urban poor and the resource
rich population with main challenge lying in how to integrate different production systems for
sustainable production in a small space.
Over the years 2009 to 2014, observational studies through research innovations as seen by the
agricultural service providers during the agricultural shows have shown that urban agriculture
needs to adopt various techniques that save on space and maximise on production. As such six
models have evolved over the years ranging from lateral gardens to vertical production systems
that require less space. These models include laid down gardens, mixed home gardens, multi-
storey gardens, tyre-gardens, hanging baskets and multi-functional storey gardens. As a result of
the diversity, the innovative consideration for multiple usage, these models are being
disseminated and their adoption by most show goers has revolutionised backyard farming to
commercial farming level resulting in income, proper utility of space, aesthetics, environmental
conservation and improved lifestyle through accessibility to a variety of agricultural products.
Key words: Urban agriculture, six model gardens, innovations, impacts

An evaluation of boron fertilization methods on cotton growth (Gossypium hirsutum l.) in
selected soils from Zambia
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Abstract
Cotton is a cash crop which supports over 150,000 households in Zambia and contributes over
US$ 60 million to the country’s economy. However, the production of cotton in Zambia is
seriously affected by boron deficiency in soils. Furthermore, application of boron to soils
presents challenges of leaching and fixation while foliar application sometimes results in
phytotoxicity and leaf burn. The objective of the study was to determine the most effective
method to apply boron to cotton. The 'Nutrient Priming' technology was evaluated for its ability
to improve boron nutrition in cotton. A pot experiment was carried out on sandy loam and loamy
sand soils collected from three major cotton growing areas of Zambia. Cotton plants were grown
in the greenhouse for thirteen (13) weeks. Treatments were seed priming, soil and foliar boron
application. Foliar application of boron significantly (p≤0.01) increased boron concentration in
cotton leaves by 179.1 % compared to soil application. Cotton plants grown from primed seeds
contained 7.7 mg/kg boron, suggesting that early vigorous growth and establishment of cotton
from primed seeds did not result in sufficient uptake of boron from the soil. Deficiency
symptoms were exhibited in cotton plants grown from primed seeds while those that received
foliar application of boron exhibited boron toxicity symptoms. Good crop performance was
obtained when boron was applied to the soil and cotton was well supplied with boron through
this method. The mean boron concentrations in these plants were in the normal range of 20-70
mg/kg and higher biomass yield was obtained from this method. Therefore, application of boron
through the soil appears to be the most effective method of supplying boron to cotton plants
grown on the Alisols and Acrisols of Zambia.
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Abstract
Sustainable land management practices such as conservation agriculture (CA) are required to
improve soil quality and crop productivity under smallholder agroecosystems in the tropical
highlands of East Africa. In this study, we assessed the impact of three tillage systems:
conventional tillage (CT), minimum tillage (MT) and no-till (NT) combined with three cropping
systems: conventional maize-bean intercrop (CP), maize-bean intercrop relayed with mucuna
(ROT1), and maize-bean-mucuna strips in rotation (ROT2) on soil quality indicators in four
contrasting agroecosystems in eastern Uganda and western Kenya. At each site, total and labile
soil carbon and nitrogen pools and the associated biological quality indices: microbial metabolic
quotient (qCO2), mineralization quotient (qmin) and microbial quotient (qmic) were evaluated 2
years after project implementation. Our results indicate that soil organic carbon (SOC) was
consistently higher under MT compared with CT and NT. In Tororo, the interaction of tillage
and cropping system had a significant effect on SOC (p<0.01), while mineral nitrogen was
significantly influenced by cropping system (p < 0.05) indicating the importance of leguminous
cover crops in N fixation. The qmic ratio was also significantly impacted by the interactive effect
of tillage and cropping system in Trans Nzoia with the conventional maize-beans intercrop
system under CT having the highest ratio. Similar but non-significant trends were observed in
the other sites indicating the importance of CA practices in nutrient cycling, carbon (C)
sequestration and sustainable management in agroecosystems.
Keywords: Conservation agriculture, Minimum tillage, No-till, Carbon pools, N pools

Effects of agricultural practices and maize varieties yield at Bàrué and Nhamatanda
districts of Mozambique
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Abstract
Maize yields are low in Mozambique due to limited adoption of agricultural technologies and
modern inputs. The objective of this study was to determine effects of conservation agriculture
on crop yields for smallholder farmers’ in Mozambique. This was carried out through field
experiments and a survey. The experiment was carried out in Bàrué and Nhamatanda districts
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during the 2010-2011 and 2011-2012 cropping season. Experimental set up was Randomized
Complete Block Design (RCBD) with split plot arrangement. Main plots were tillage practices
(no – ploughing, Jab-planter, planting basins and conventional ploughing) and sub-plots were
five maize varieties (ZM309, ZM401, ZM523, ZM625 and Matuba). Soil inputs were 100 kg/ha
of N-P-K and 100 kg/ha of urea applied as top dressing. Field data was subjected to ANOVA
analysis using Statistix version 10. The survey was used to determine the tillage practices and
maize varieties preferred by farmers. Plots under conservation tillage (Planting Basins and Jab-
planter) performed better than conventional notably on maize yields, plant population, biomass
and number of cobs. Based on the results of this study it is recommended that jab-planter and
basin tillage practices and ZM401, ZM523 and ZM625 maize varieties should be adopted.
Key words: Maize varieties, Conservation Practices and Conservation agriculture.

Evaluation of the sustainability of crop residue uses in smallholder cereal-legume-livestock
farms in the dry savannas of West Africa

A. Opoku1,6, R. Abaidoo2,6, E.Y. Safo1, E. Iwuafor3, M. Nouri4, and N. Karbo5

1Department of Crop and Soil Sciences, KNUST, Kumasi, Ghana; 2College of Agriculture and
Natural Resources, KNUST, Kumasi, Ghana; 3Institute for Agricultural Research (IAR), Samaru,

Nigeria; 4Institut National de Recherches Agronomiques du Niger (INRAN), Niger ; 5Animal
Research Institute (ARI), Ghana; 6International Institute of Tropical Agriculture (IITA), Ibadan,

Nigeria
Email: andrewsopoku@yahoo.com

Abstract:
Crop residues are vital resources for improving the productivities of cereal-legume-livestock
systems in savannahs of West Africa. The competing demands for their uses as fodder or soil
amendments present a trade off between increasing crop yields and sustaining livestock
productivity. An agricultural sustainability framework was used to evaluate the ecological
benignity, economic viability, social acceptability and sustainability of five crop residue
allocation options at Cheyohi (Ghana), Sarauniya (Nigeria) and Garin Labo (Niger). The crop
residue allocation options were: 0, 25, 50, 75 and 100 % of haulm with 0, 75, 50, 25 and 100 %
of stover, respectively, as soil amendment or fodder. The most environmentally friendly options
were the allocation of 75 % haulm and 25 % stover as soil amendment at Cheyohi (ecological
benignity index = 6.2) and Garin Labo, (ecological benignity index = 6.8)  and the total retention
of crop residues (100 % haulm and stover as soil amendment) at Sarauniya. The allocation of 25
% haulm and 75 % stover as soil amendement was the most economically viable option at
Cheyohi and Sarauniya (economic viability index = 7.0). At Garin Labo however, the removal
of all crop residues for use as fodder was the most economically viable option (economic
viability index = 9.9). The total retention of crop residues on field while being the most
acceptable option to farmers at Cheyohi (social acceptability option = 6.8) was the least
acceptable option to farmers at Sauraniya (social acceptability option = 4.9) and Garin Labo
(social acceptability option = 4.5).The most sustainable crop residue allocation options were the
use of 75 % of haulm and 25 % of stover as soil amendment Cheyohi and total removal of crop
residues for use as fodder at Sarauniya and Garin Labo.
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Abstract
Soil fertility decline is a major problem confronting crop production in Ghana. On many
smallholder farms in the country, nutrient mining and soil losses compounded by erratic rainfall
pattern due to climate change are threating food security. A study was carried out on a Ferric
Acrisolin the semi-deciduous forest zone of Ghana to examine soil fertility and microbial
biomass dynamics under different cereal - based cropping systems as affected by integrated
nutrient management and to establish the implication for crop productivity and food security.
Three different cropping systems such as maize/soybean intercropping, maize/cowpea rotation
and continuous maize cropping systems were evaluated. These constituted the main plots of the
experiment which was laid out in a split- plot arranged in a randomized complete block design.
The subplots consisted of application of fertisol, chemical fertilizer (NPK 15-15-15), chemical
fertilizer + fertisol and a control (no amendment). Soil chemical properties such as nitrate – N,
ammonium – N, organic carbon, available phosphorus and exchangeable potassium which are
indicators of soil quality were determined in three consecutive cropping seasons. Soil
microbiological properties (microbial biomass carbon, nitrogen and phosphorus) were also
evaluated alongside crop yield under each cropping system. The results of the study indicated a
general build-up of microbial biomass under the cropping systems over the study period.
Phosphorus was immobilized in microbial biomass at the peak of crop growth but was released
shortly for crop uptake. On the average, microbial biomass N contributed 2.5 and 2.6 % to the
total N in soils under amendments and cropping systems, respectively. Nitrate – nitrogen levels
exhibited Birch effect which was characterized by immobilization of the nutrient in amended
plots. Decline in available phosphorus under the amendments during the cropping season
followed the A-value concept but did not significantly lead to reduction in crop yield. Integrated
application of fertisol and chemical fertilizer under the cropping systems significantly and
positively (p < 0.05) impacted soil chemical properties more than sole applications of either
amendment. Maize, cowpea and soybean grain yields were significantly higher (P < 0.05) under
integrated application of fertisol and chemical fertilizer. Maize grain yield increased
tremendously from the first major cropping season to the last major cropping season beyond its
average potential yield indicating that efficient nutrient management coupled with cropping
diversity could lead to sustainable crop production and enhanced food security of small holder
farmers.
Keywords: Cropping diversity, chemical fertilizer, fertisol, food security, soil fertility

Evaluating the capacity of compost based biofertilizer in enhancing soil chemical
properties and yield of Eggplant (Solanum melongena)
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Abstract
This study conducted under field and green house conditions sought to assess the potential of
compost based biofertilizer in influencing soil chemical properties and enhancing the yield of
eggplant.  Four treatments; 5 t/ha compost, 2.5 t/ha compost, 100% NPK (recommended rate
50:30:30) and control were used for both experiments. Under field conditions, the highest
number of fruits (38.9), biomass weight (896 kg/ha) and fruit yield (7347 kg/ha) were all
produced by 5 t/ha compost treatment. Furthermore, the 2.5 and 5 t/ha application rates of the
compost produced fruit yields which were 35 % and 80 % respectively higher than the control
treatment. Results of the soil test after harvest showed that 100 % NPK amended plots recorded
the highest significant marginal increases (N, P and K) relative to the control and compost
treatments. Results of the green house studies showed that the highest fruit yield was produced
by 5 t/ha compost treatment which was 59% more than the control. The recommended rate of
NPK (50:30:30) gave the highest shoot biomass weight followed by the 5 t/ha compost
treatment.

Assessing the Access of Information and Communication Technologies by Greenhouse
Tomato Farmers in Bahati-Nakuru County
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Abstract:
Kenya’s development challenges have been unemployment, poverty, food insecurity and slow

economic growth. The agricultural sector which accounts for 62 % of the total national
employment with 630,000 formal sector jobs and 3.7 million small and micro enterprise sector
jobs can contribute towards overcoming such challenges. Adoption of productive and sustainable
technologies exemplified in the greenhouse technology makes the sector to be more productive.
The technology aims at increased crop production using environmentally controlled conditions.
Even though the phenomenon of greenhouse production is aimed at increasing production per
unit area of land, tomato farmers in Bahati (Nakuru County) are still recording low yields in their
greenhouses. Part of this is due to the existing greenhouse information access pathways which
have been reported to be slow, costly and inaccessible. The purpose of this study was to assess
the use of communication technologies for information access by greenhouse tomato farmers in
parts of Nakuru County. A survey methodology with ex-post factor research design was
undertaken with a study population of 116 greenhouse tomato growers. The data collected
through a validated and reliable questionnaire were analysed using inferential statistics including
ANOVA and Chi-square with SPSS computer software. Research questions were tested and
interpreted at 5 % level of statistical significance. The study established that majority of the
greenhouse tomato farmers were aware and used radio and television to access information on
greenhouse management. A test to determine the influence of farmer characteristics on the use of
ICTs for information access indicated that such farmer characteristics have a statistically
significant influence in the use of ICT use among the farmers at 5 % level of significance.
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Findings from this study showed that there was a statistically significant difference in the yields
of tomato among the ICT users and non-users.

Characterization of Organo-Chlorine Pollutants in Ngwerere Peri Urban Watershed of
Lusaka, Zambia
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Abstract:
The overall objective of the study is to establish the threat of organo-chlorine contamination and
associated risk of human exposure associated with consumption of contaminated agro produce
and to develop a framework for management and mitigation of organo-chlorine pollution in
smallholder crop production systems. The specific objective of this study will be to characterize
the point and non-point sources and nature of organo-chlorine pollutants within Ngwerere
watershed in Lusaka, Zambia. The methodology to be used in this will include a desk appraisal
of soil maps, land cover/land use (LC/LU) (1: 50 000) and reports. The soil data collection and
analysis for the study will be carried out between November 2014 and January, 2015. Two soil
sampling methods will be used; stratified grid sampling around areas of contamination and
stratified random sampling on other areas. Exploratory holes will be dug in grids at 100 m
spacing. Sampling depths of 0 – 25 cm will be used. Sediments will be collected at 0 - 5 cm and
15 - 20 cm depth below surface using sediment corers. Sampling points will be geo-referenced.
Laboratory analysis for determination of OCs residue type and concentration levels will be
conducted on soil, sediment and water samples. A LC/LU map will be produced from Landsat 7
mosaics using maximum likelihood method. Digital maps and field survey data will be used for
ground truthing. A map on OC contamination will be produced. Identified OCs will be grouped
according to suspected source, i.e. either industrial, pesticide or industrial and pesticide. The
most prevalent OCs will be studied in detail.

Contribution of pigeon pea roots to nitrogen yield in the pigeon pea-groundnut intercrop
system

A.T. Phiri*1, R.R. Weil4, J.P. Mrema2, E.Semu2, G.Y.K. Phiri3,  J. Grossman5 and R. Harawa6

1Bvumbwe Agricultural Research Station, Box 5748, Limbe, Blantyre, Malawi;2Sokoine
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Alderman Hall, Department of Horticultural Science, University of Minnesota, 970 Folwell
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Abstract:
A study aimed at the assessment of  the contribution of pigeon pea roots to N yield for the pigeon
pea was carried out at Chitedze Agricultural Research Station (S 130 59’ 23.2”, E0330 38’ 36.8”),
Malawi in the 2012/2013 cropping season. Ten treatments, replicated three times were laid in a
randomized complete block design. Two pigeon pea varieties, long (ICEAP 04000) and medium
duration (ICEAP 00557) and groundnut (CG 7) were grown as monocultures and intercrops. The
intercrops involved planting either of the pigeon pea varieties with groundnut. Some of the plots
were treated with triple super phosphate (TSP) at the rate of 25 kg P ha-1. Analysis of soil
samples collected in all treatment plots indicate that the soil had low fertility, having low organic
carbon (1.4 %), low cation exchange capacity (CEC) (NH4OAc) (3.5-3.6 cmol (+) kg-1 soil) and
low N (0.12 %), while plant available phosphorus (Mehlich 3) was marginally adequate both in
the top and sub soil (μ=21.5 mg P kg-1 and 22.1 mg P kg-1). Assessment of pigeon pea root
biomass indicated a mean yield range of 507 - 605 kg ha-1. This translated to N yield of 5.7 kg N
ha-1 to 7.7 kg N ha-1, a modest contribution to the soil N pool. Though modest, this contribution
cannot be overlooked since the nutrient even after immobilization, a temporally state, largely is
available for uptake by succeeding crops in a rotation system as it does not get complexed in the
soil as is the case with phosphorus.

Response of Soybean (Glycine Max L.) to Rhizobia inoculation and Molybdenum
Application in The Northern Savannah Zones of Ghana

*Asei R., Ewusi-Mensah N. and Abaidoo R. C.

*Dept. of Crop and Soil Sciences, Kwame Nkrumah University of Science and Technology,
Kumasi, Ghana

Email: remaraib@yahoo.com
Abstract
The exploitation of legume-rhizobium symbiosis is a low and sustainable technical solution
compatible with the socio-economic conditions of smallholder farmers in SSA. Three on-station
trials were carried out at the experimental fields of CSIR-Savannah Agricultural Research
Institute (SARI), to ascertain the effectiveness of some commercial microbial inoculant and
micronutrient fertilizer for improvement of soybean productivity in the Northern savannah zones
of Ghana. The treatments used for the study were Teprosyn Mo, Legumefix and its combination.
Experimental plots measured 4.5 m x 4.5 m. The treatments were laid out in a Randomised
Complete Block Design (RCBD) with three replications. A significant (p < 0.05) response to
Legumefix on soybean nodule dry weight was observed in Kpongu and Manga but not
Nyankpala. At harvest, Teprosyn Mo + Legumefix, Legumefix and Teprosyn Mo increased
soybean grain yield by 205.62%, 135.54% and 110.24% respectively over the control in Manga.
In Nyankpala, the application of Legumefix and Teprosyn Mo + Legumefix increased soybean
grain yield significantly by 22.43% and 42.10% respectively relative to the control while no
significant response was observed among treatments on soybean grain yield in Kpongu.
Teprosyn Mo + Legumefix were the most economically viable treatment in Manga
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Potato production in the hot and dry parts of Kenya: Appropriate varieties or agronomic
practices?

Jane Muthoni1, * and J.N. Kabira1
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Abstract
In Kenya, potato is the second most important crop after maize in terms of production and
consumption. The crop is grown mainly by small scale farmers as a cash and food crop and
therefore plays an important role in food and nutrition security. Potato is a cool season crop and
grows best between 15 and 180 C and soil pH of 5.5. The potato has been grown traditionally in
the high potential areas of the country which are characterized by cool temperatures with high
rainfall of at least 1000 mm per annum and are situated at altitudes between 1500 and 3500
meters above sea level. With the increasing population and consequent diminishing land sizes in
these areas, there has been migration to the lower, warmer and drier areas, where the migrants
have moved with their cropping systems including the potato. Over eighty percent of Kenya’s
landmass is hot and dry and therefore unsuitable for arable farming especially for production of
cool season crops like potato. Yet, these are the areas that frequently experience famine and most
inhabitants are poor. Although a short duration crop such as potato can go a long way in solving
the crisis, most of the locally available potato varieties do not do well under high temperatures.
Measures such as planting of heat-tolerant varieties that are currently being researched on by
CIP, late maturing varieties, cultural practices such as mulching, changing the planting dates and
proper earthing up may contribute to alleviating the situation. This review paper looks at ways
that can be employed to allow for profitable production of potatoes in the hot and dry parts of
Kenya.
Key words: Agronomy, Appropriate varieties, Hot areas, Potato production.

Sampling scheme for mapping variability of soil hydraulic properties in an agricultural
area in Tanzania

Jacob Kaingo1,*, Dick J. Brus2, Siza D. Tumbo1, Boniface P. Mbilinyi1

1DAELP, Sokoine University of Agriculture, P. O. Box 3003, Morogoro, Tanzania; 2Alterra,
Wageningen University, P.O. Box 47, 6700 AA Wageningen, The Netherlands

Email: jacobkaingo@gmail.com

Management of water in cropping systems necessitates a characterisation of spatial variability of
soil hydraulic properties (SHPs) (water retention and hydraulic conductivity). Digital soil
mapping (DSM) provides a toolset of statistical methods for mapping SHPs over landscapes.
Designing a spatial sample is an important first step in DSM.  This study addresses the problem
of designing an efficient sampling scheme for mapping SHPs by combining both direct
measurements of SHPs and cheaper measurements of soil physicochemical properties. A
stratified random sampling design was adopted. The strata are 100 compact geostrata of equal
area constructed by k-means clustering of pixels constituting the study area, using the spatial
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coordinates of the pixels as classification variables. This method was implemented in the (add-on
package spcosa of the statistical software R). One location was randomly selected from each
geostratum generating 100 master locations. The 100 geostrata were then collapsed into 50 pairs
of geostrata based on their geographical distance. Two neighbouring geostrata formed a pair,
with two selected sampling locations. At one of these pairs, both SHPs and soil texture were
measured generating a sub-sample of 50 calibration locations. At the remaining 50, only soil
physicochemical properties (texture and organic carbon) were measured. Calibration locations
data will be used to calibrate a regression model relating SHPs to soil texture. This sampling
design leads to an even spread of sampling locations across the study area, desirable for mapping
with a spatial interpolation method.

Groundnut Production in Chisamba District: The Farmers` Perspective

1Meki Chirwa, 2Obed I. Lungu, 3Mrema J. P., Peter W. Mtakwa and Abel Kaaya

1University of Zambia, School of Mines, Geology Department , P.O. Box 32379, Lusaka,
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Abstract
The study to determine the perceptions of the smallholder farmers on groundnut production, use
of fertilizers and cropping systems was conducted in Chisamba District. Chisamba District is
located about 50 km north of Lusaka, in the Central province of Zambia. The District covers
2978.5 km2 and is located between latitude 14o 30' and 15o00' S and longitudes 28o00' and
28o30' E. The multi stage sampling technique was adopted for the selection of respondents. The
first stage was purposive selection whereby the two agricultural blocks, Chisamba and Muswishi
were selected. The second stage involved purposive selection of the six agricultural camps from
each block while, the third stage involved selection of the agricultural zones. A list of all the
zones in an agricultural camp was written, cut into labeled pieces of paper and then these were
used in randomly selecting the zones from a bag using the lottery method.  Questionnaires were
then administered to smallholder farmers who grow groundnuts in each particular zone. Data
collected from 164 respondents was analysed using Statistical Package for Social Scientists
(SPSS, 16). Results show that 71 % of groundnut production in Chisamba District was
undertaken by female smallholder farmers. The study revealed that about 91 % of the
smallholder farmers in the District recycled seeds from the previous seasons. There was low
level of acceptability of the new varieties amongst the smallholder farmers in the District. The
farmers were more familiar with old varieties and most of them (57 %) preferred Natal Common
mainly because it was drought resistant and matures early therefore, it can be planted twice in
one agricultural season. Poor agronomic practices such as late planting, and either late or no
weeding contributed to the poor yields of groundnuts in the District. About 90% of the farmers in
the District perceived crop rotation as a sustainable technology in improving both soil
productivity and groundnut and maize yields in Chisamba District. The perceptions of all the
respondents were that groundnuts did not require application of fertiliser because the crop fixed
its own.
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Isolation of genes conferring drought tolerance in tea (Camellia sinensis L. O. Kuntze)

Maritim T. K. 1,, Kamunya S. M. 1 , Muoki R. C.1, WachiraF N.2
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Abstract
Tea, Camellia sinensis, is a widely consumed beverage worldwide. Tea growing areas in Kenya
often experience drought periods which causes accumulated soil water deficit. These adversely
affect tea production and hence the need to develop drought-adapted tea cultivars that can
withstand the stress. Development of such cultivars can be facilitated by an understanding of
genetic mechanisms underlying tolerance of the tea plant to water deficit achieved through
transcriptome analysis of tea tissues. Tea plants respond to water deficit through poorly
understood molecular processes. A study was designed to use the next generation sequencing
technique to identify genes putatively conferring tolerance in the tea plant. Drought tolerant
(TRFCA SFS150) and susceptible (AHP S15/10) tea cultivars, both 18-months old, were each
separately exposed to water stress (18% SMC) or control conditions (34% SMC) for three
months. RNA isolated from fresh shoots were reverse transcribed and sequenced on Roche 454
high-throughput pyrosequencingplatform. The quality reads generated were assembled and the
contigs obtained were annotated using BLAST searches against similar proteins in the
Arabidopsis proteome and blast2go against non-redundant database to determine gene
ontologies. Drought-related genes including; heat shock proteins (HSP70), superoxide dismutase
(SOD), catalase (cat),peroxidase (PoX), calmoduline-like protein (Cam7) and galactinol synthase
(Gols4) were induced in plants exposed to drought. Additionally, the expressions of HSP70 and
SOD were higher in the drought tolerant relative to the susceptible cultivar under drought
conditions. Loci with known functional links to physiological and biochemical features of
drought response appear to mediate tolerance to drought in C. sinensis. The loci present potential
molecular markers for drought tolerance that can be explored through functional genomics to
better understand molecular mechanisms underlying drought tolerance in C. sinensis.

Gene expression in water stressed tea plants compared with plants grown under optimal
conditions.

Muoki, RC1; Maritim, T1; Kamunya, SM1; Kumar, S2

1Kenya Agricultural & Livestock Research Organization-Tea Research Institute,P.O. Box 820,
Kericho 20200, Kenya; 2 Biotechnology Division, Council of Scientific & IndustrialResearch-
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Abstract

Drought poses significant threat to tea growth and productivity directly affecting the economies
of tea producing countries where the industry is a major source of revenue. Plants have evolved a
host of response mechanisms  to drought to enable them survival. However, limited information
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exists on the molecular response of tea to drought stress. State the objective of the research.
Clonal plants were subjected to progressive drought by withholding irrigation for 30 days, while
control plants were irrigated continuously.  Change in soil moisture content, leaf relative water
content and relative electrolyte leakage were determined. Analysis of subtracted cDNA libraries
prepared using the RNA isolated from leaves of irrigated plants and drought stressed plants
identified cell rescue and defense as a significant response mechanism to drought stress in tea.
Gene expression patterns over time and in different plant tissues indicated that adaptation to
drought partly involves membrane and protein stabilization machinery. Further, closer gene
cluster network was observed between stem and leaf expression patterns indicating the operation
of a mechanism to protect the metabolic machinery under drought stress. Selected genes were
up-regulated by different abiotic stresses providing valuable resource for drought improvement
in tea

Water Stress Effect on Distribution and Antioxidants Concentration of African
Nightshades In Kisii And Siaya Counties Of Kenya

Odhiambo Peter Okello, Joseph Gweyi Onyango, Mildred Nawiri and Winfred Musila;

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

Email: odhiambopeterson@gmail.com
Abstract
African Nightshades (Solanum spp)  are an important source of antioxidants such as lycopene,
phenolics, and vitamin C in human diet, and have been linked with reduced risk of prostate and
various other forms of cancer, heart diseases as well as helping to boost the immune system of
HIV/AIDS patients. The aim of the study was to determine water stress effect on the total
antioxidant capacity and total phenolics in the two selected African nightshade (Solanum
scabrum and Solanum villosum), and establish the distribution of the different African
Nightshade accessions in Siaya and Kisii Counties  of Kenya. The study involved farmer field
visits, GPS mapping of present nightshades and distribution of semi- structured questionnaires to
farmers. Experiments were conducted both in the field and greenhouse, and it involved daily
watering, watering on the third day and watering on the sixth day. The total antioxidant capacity
was studied using DPPH radical scavenging method and the total phenolic content by Folin-
Ciolcalteu method.
Preliminary results showed that water stress not only affects the different growth parameters in
nightshades (leaf area, shoot height, shoot biomass, root biomass and number of secondary buds)
but also the antioxidant capacity and phenolic contents. However the effect seems to vary among
plant organs, with black nightshade (Solanum villosum) having a higher concentration of both the
phytochemicals in the shoots while giant nightshade (Solanum scabrum) having higher
concentration of the same on the roots. This can be explained genetically and with the plants
morphology which always has a direct effect on plants biochemistry. From the study it can be
concluded that different watering regimes affect the growth of both black and giant nightshade
varieties. The varieties were found to be sensitive to water stress especially if watering is delayed
to the fifth day.  Water deficit reduced the number of secondary buds, leaf area and shoot height,
which consequently reduced biomass production. Maintenance of root growth during water
deficit is an obvious benefit to maintain adequate plant water supply. Watering the plants once
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after two and five days demonstrated that these plants are very sensitive to drought; hence for
good growth they need to be watered at least after every two days.
Keywords: DPPH- 1 diphenyl-2-picrylhydrazyl, Antioxidants, phenolics, radical scavenging
activity.

Genetic Variation for Water Uptake, Cooking Time and Flatulence Causing Factors in
Common Bean
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Abstract

Genotypic variation is a pre-requisite for developing fast cooking, low flatulence bean varieties
for domestic consumption and canning.  However, little has been done to determine variation for
these traits in bean cultivars grown in eastern Africa. The objectives of this study were to
determine water uptake, cooking time and concentration of oligosaccharides associated with
flatulence in commercial bean varieties and new breeding lines. Study materials were 10
commercial varieties, seven recently developed biofortified cultivars and 17 advanced lines
representing the Andean and Mesoamerican gene pools and the major market classes grown in
east, central and southern Africa. Water uptake was determined 6, 12, 18 and 24 h after soaking
beans in distilled water. Cooking time was determined using a Matson cooker placed in a
stainless steel pan containing 1.4 l of tap water maintained at 94+0.5oC. Verbascose, stachyose
and raffinose were extracted twice from ground raw and cooked bean milks using  a 3:7 v/v
methanol-water mixture  and quantified on a high pressure chromatography system  using
analytical grade standards. Data was analyzed using Genstat statistical software (v15). Results
showed there were highly significant genotypic and duration of soaking effects on water
absorption (P<0.001). Water absorption after 12h of soaking varied from 53.7%  (Kenya Afya)
to 154.9% (KCB13-10). Seventeen genotypes had higher water absorption than Mex 142.
Among commercial varieties only KAT B1 and KAT B9 had higher water absorption than Mex
142. There were significant differences in cooking time among the test lines and market classes.
Duration of cooking varied from 26 minutes (KCB 13-10 and Kenya Cheupe) to 105.9 minutes
(KAT56). Mex 142 cooked in 47.3 minutes. Correlation between soakability and cooking time
varied from r=0.03 for speckled sugar, to r=-0.82** for red kidney. There were significant
differences in total oligosaccharide, raffinose and stachyose concentration among the genotypes.
However, differences in verbascose concentration were not significant. Cooking significantly
influenced concentration of total oligosaccharides, raffinose and stachyose. Total oligosaccharide
concentration varied from 4.1 % (Kenya Almasi) to 5.89% (Kenya Madini) with a mean of
4.96%. Raffinose concentration varied from 0.40% (KCB13-08) to 0.05% (GLP 2). Stachyose
concentration varied from 2.3% (Kenya Almasi) to 4.2% (Kenya Madini). Most genotypes
showed only traces of verbascose except KCB13-05 (0.028%), KCB 13-06 (0.47%), Kenya
Majano (0.049%) and GLP 1004 (0.15%).  This implied that flatulence in the study genotypes
was largely due raffinose and stachyose. The results indicated that there is adequate variation for
water uptake, cooking time and oligosaccharide concentration to facilitate selection for fast
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cooking, low flatulence beans of diverse market classes, which can promote consumption of dry
beans.

Agent based modeling approach for simulating soil loss from agro-ecosystem in semi-arid
northern Ghana
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Abstract:
Soil protection is one of the numerous ecosystem services provided by vegetation cover. Soil
loss is not only limited to transformation from forest or woodland to other land-uses/ covers. It
may occur when there is transformation from one agricultural land-use/cover to another.
However, soil loss due to agricultural land-use change has not been properly addressed in
Western Africa. Soil loss results in decline in soil fertility and decrease in the volume of
reservoirs and water bodies due to siltation. In addition, accompanied loss in soil carbon has
implication for climate change. Under agricultural land-use change adaptation scenario, this
study simulated soil loss in semi-arid northern Ghana using multi-agent simulation (MAS)
approach.
General household and land use data were obtained from 186 sampled households. Sampled
household were categorized using K-mean cluster analysis (KCA), and two household (agent)
types were identified. The agent types differed according to their assets (human, natural and
financial). The first agent type (Ag-1) consisted of 111 farm households, while the second agent
type (Ag-2) consists of 75 farm households. Relevant spatial data (eg. Land-use, topographic
features, soil features etc) were generated in Geographic Information System. Determinants of
crop choices of each agent types (Ag-1 and Ag-2) were generated by regressing (logistic) crop
choices with household and plots characteristics. Generated spatial data were imported into MAS
environment and crop choice model and agricultural yield dynamic model were programmed in
the MAS environment. Agent’s choice with respect to maize credit (maize credit scenario) was
simulated in the MAS environment, and potential soil loss was compared with baseline scenario.
Findings from this study show that annual simulated soil loss was lesser under maize credit
scenario as compared to baseline scenario.

Deployment of a Low Cost Wireless Reprogrammable Drip Irrigation Controller in
Tanzania

Kadeghe FueiJohn Schuelle,. Arnold Schuman, Siza Tumboii and Daniel Lee
Email: kadefue@yahoo.co.uk

Abstact
Drip irrigation controllers already exist and are imported from outside Tanzania; however, they
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are costly and difficult to repair in case of a breakdown. This paper presents a drip irrigation
controller that can be locally made and be used in African countries, particularly in Tanzania
using site specific irrigation techniques of scheduling and monitoring. Achievement of high
quality products for horticultural crops needs strict monitoring of irrigation water. The device is
a solar-powered controller that uses low cost electronic devices to automatically irrigate and to
determine when and how much to irrigate. Under this project, the controller has been developed,
tested, improved, price determined and finally it is expected to be commercialized. It is running
using PIC18F4585 microcontroller and the WiFly wireless module. It can be controlled using
android application installed in the phone and also it is reprogrammed wirelessly using boot
loading technique. It can accurately irrigate with at least 98% accuracy and collect data with at
least 99% accuracy. The reliability of the instrument depends on existence of supplied power,
whenever the power is available then the system uptime is 100%. The controller is evaluated
under different conditions to achieve the water control needed by the farmer. The controller
produced data that reveals the field conditions and can reveal good soil moisture percentage
threshold for the plants in comparison to water holding capacity of the soil profile. The controller
performed satisfactorily for commercialization.

Preparation and Application of Some Nitrogenous Derivatives of Gum Arabic as Plant
Growth Promoters

Mudawi, H.A.a , Yassin, M.A.b
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Abstract
The study was carried out to determine the effect of adding gum and some of their nitrogenous
derivatives to the Winka seeds. Derivatives of arabic acid, arabamide, ammonium arabate,
derivative of high protein and deri-vative of low protein were prepared. The physiochemical
parameters for these derivatives were examined and comparisons carried out. The results showed
that there were no significant differences between the derivatives in specific rotation and in
emulsifying stability. However, there were significant differences between these derivatives in
pH, except between arabamide and aminoarabate with nitrogen. These derivatives were added in
concentration of either 5 % or 10 % to pots containing Winka seeds while to other pots only
water was added. The experiment duration was 10 weeks. The results showed that there was
significant difference in the number of plant leaves which were treated with these derivatives.
The highest number of leaves was reported for plants treated with arabic acid. There was a
significant difference in plant height, the highest being reported for plants to which arabic acid
were added. The shortest height was reported for plants to which only water was added.
Concerning the dry matter production, significant differences between these treatments were
noticed. The highest value was reported for plants which were treated with arabic acid. The
lowest value was reported for plant to which only water was added.
Key words: Winka seeds, nitrogenous derivatives, Arabic acid, arabamide, ammonium arabate.
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Effect of Fertilizer and Spacing on Yield and Quality of Courgettes (Cucurbita Pepo)
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Abstract
Courgette or Zucchini has become a popular cucurbit vegetable in Kenya. It is easy to grow,
quick maturing, nutritious and versatile in utilization. Production is mainly in areas close to
urban markets and crop management pratices are based on broad recommendations. A
preliminary study was initiated on-station at KALRO-Murang’a to determine zone specific
Nitrogen and Phosphorous nutrition and spacing requirements. Three NP levels (0 control,
144kgN+69kg P2O5/ha, 192kg N+ 92 kg P2O5/ha) and three spacings (60x60cm, 90x90cm,
120x120cm)  were tested on courgette variety Ambassador F1. Crop vigour increased with
widening spacing and increasing levels of N fertilizerwith an optimum at the widest spacing of
120x120 cm  and highest levels of NP fertilizer (122kgN+92 kg P2O5/ha). Though the
significantly highest (p ≤0.05) number of fruits per plant were obtained at the widest spacing,
highest yields (p≤0.05) were obtained where the crop was closer spaced at 60 x 60 cm and with
NP fertilizer application at either the second or the highest level. The bulk of fruits harvested at
the optimum fertilizer and spacing treatment were in the small to medium-sizegrade category.
The results require confirmation in a repeat season and diversification to other potential
production zones.
Key words: Courgette, NP Nutrition, Spacing,fruit yield, quality

Significance of Mathematical Sciences to Sustainable Food Production: A Perspective Of
Normal Hilbert Space Operator
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Abstract
Mathematics is a subject that is related to and is directly linked to other disciplines e.g.
economics, agricultural sciences, business etc. Mathematics has very important roles to the
society and daily life applications and needs. One of the most important areas of study in
mathematics with applications to food production is operator theory which involves Hilbert
space operators. Studies on Hilbert space operators have been carried out by several researchers
and mathematicians with interesting results obtained with regard to food production. A normal
operator is one of the operators under concern with interesting characters. Properties of normal
operators have not been exhausted hence this calls for intense characterization of these operators.
A great concern is the norm inequality involving these operators. In this paper, we give a detailed
study of the norm property of normal operators when they are self-adjoint. The objectives of the
study are to: establish norm inequalities for normal operators; characterize normal operators and;
determine applications of normal operators to food production. The methodology involved the
use of tensor products as a mathematical and technical approach in determining these norm
inequalities. The results show that the norm of a normal operator is equal to the norm of any
other operator when the operator is self-adjoint. A matrix of several horticultural crops as
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elements is constructed and its norm obtained. Results further show that cheap food can be
obtained without tilling easily. The results obtained are very important in enhancing production
of food and also in formulating policies with regard to food production practices.
Keywords: Hilbert space, Normal operators, Selfadjoint, norm inequality, Food production,
Matrix.
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Abstract
The demand for soybeans in the Kenyan market is high yet production is low due to among other
things lack of a well-organized soybean seed production system. The purpose of the study was to
determine the farm soybean seed production, handling and storage systems, preference of
utilization, marketing and seed quality preference in key growing areas of Meru South Sub-
county, Eastern Kenya. Purposive sampling, key informant interviews and focused discussion
group was used to collect data using questionnaires. The study sample consisted of 309
respondents from soybean growing farmer households in agro-ecological zones UM2 to LM4. 30
Samples of farm-saved seed was randomly collected for quality analysis. The research findings
were analyzed using SPSS. The study established that 78% of farmers are above 40 years old,
majority of whom (65%) have primary or no education; soybean is newly introduced mainly by
the Ministry of Agriculture, with 82.3% having ≤3years experience, with gazelle as the preferred
variety. Cultivation is by hand hoeing (98.4%) grown as a pure crop mainly in the short rains in
small uneconomic quantities of ≤0.25 acres; due to lack of assured markets, poor seed system,
unaffordable farm inputs and limited domestic utilization. The yields are low (0.3 T/ha) due to
poor crop management and weather changes leading to crop failure. The crop is mainly grown
for own use (74% of farmers) and seed is maintained through farm-saved-seed and exchange
with neighbors. Seed is hand threshed, sun dried and stored in-house mainly in synthetic gunny
bags (89%) for 3-8 months. Farm saved seed quality varied with source, with higher altitudes
showing greater viability. The study therefore recommends that; establishment of source of
quality seed, streamlining marketing andpromoting utilization of soybean will enhance
production of the crop. Maintaining seed in cooler highlands prolongs viability in storage.
Key words: soybean, farm saved seed, viability.

Economic Evaluation of Integrated Pest Management Technology for Control of Mango
Fruit Flies in Embu County, Kenya

Mary Kibira
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Abstract
Mango is the third most important fruit in Kenya in terms of area and total production. Mango is
mainly grown by smallholder farmers as a source of food to meet their dietary (vitamins and
mineral) needs and as a major source of household income. Mango production and marketing is
constrained by several factors, among which pests and disease infestation is major. Among the
insect pests, fruit flies are the most notorious. Fruit flies cause direct and indirect losses to
producers and exporters. Due to economic importance of mango fruit fly International Centre of
Insect Physiology and Ecology (icipe) in collaboration with national and international partners
developed and implemented an Integrated Pest Management Fruit Fly Package (IPMFFCP) in
Embu County, Kenya. The impact of this intervention, however, had not been evaluated. This
study assessed the economic effect of the intervention under smallholder setting to determine the
impact on marketable mango produce loss, insecticide expenditure and net income accrued from
mango farming. The study also established households’ perception of the effect of the
intervention on human health. Data were collected using a structured questionnaire administered
to 257 randomly selected IPMFFCP participants and non participants. The study employed
Difference-in-difference (DD) estimation model to evaluate the economic impact of the
intervention on magnitude of mango produce rejection due to fruit fly infestation, insecticide
expenditure and net income. Descriptive statistics were used to assess the household perception
of the effect of IPMFFCP on health. The study revealed that on average, mango IPM participants
had approximately 54.5 percent reduction in magnitude of mango rejection; spent 46.3 percent
less on insecticide per acre and received approximately 22.4 percent more net income than the
non participants. Seventy eight percent of households perceived the intervention improved
human health. These imply high economic benefit from the application of the fruit flies IPM
technology and mango farmers would profit significantly if the intervention is expanded to
widely cover other mango growing areas in the county.

Effect of Planting Date, Spacing and Seeding Methods on Disease Developnment and Yield
Components of Rice in South Eastern Nigeria

Iwuagwu, C.C1, C.I Umechuruba2 NJ Okonkwo1 ,A.C Nwogbaga3

1Nnamdi Azikiwe University Awka Anambra State Nigeria2Evangel University Ikpoto Ebonyi
State3Ebonyi State University,Abakiliki,
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Abstract
Experiment was conducted in low land and upland locations. . The experiment   for the upland
rice was located at the eastern research farm of Michael Okpara University of Agriculture,
Umudike Abia State, while the lowland variety rice farm was sited at Izzi Local Government
Area of Ebonyi State.   The experiment was a 4 x 3 x 2 factorial laid out in RCBD with four
replications. The factors include: planting date (PD) with four levels of early June, late June,
early July and late July where early June was (15TH June ) late June (30th June ), early July was
15th July while late July was 30th July. The second factor was planting space (sp) in three levels
of 15cm, 20cm and 25cm, both inter and intra row spacing. The third factor was seeding method
(SM):  which was in two levels of direct seeding (seeds) and seedlings. The effective block size
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was 12m x 8m which gave 96m2.  .  Data collected from the  crop include: Plant height, number
of tillers, leaf area, root length, panicle length, one thousand seed weight, disease incidence and
severity
The result showed that all the factors had significant effect on the parameters measured.  Sowing
period had the highest leaf area (LA) of 52.96cm2 ,plant height (PH) of  62.46cm, panicle length
(PL) of  19.08cm ,second largest  seed weight of 24.93g,and tiller number(T) of 5.79 all in early
July.  Also sowing period had the highest disease severity of (4.00) in early July followed by
(3.50) which occurred in late July while the least (3.42) occurred in late June.  Plant spacing of
25×25cm had the highest disease incidence of (69.78%) followed by 20×20cm which had
(69.71%) while the least was (69.56%)  in 15×15cm space   . In conclusion planting of rice in
south eastern Nigeria should be done in early July as the yield components were significantly
better than in other dates though with the highest disease severity.
Keywords: disease development, planting date, rice, south-eastern Nigeria, yield components.

Effects of different organic residues on carbon sequestration, nutrient availability in soil
and maize yields at Katumani, Machakos County, Kenya

Mbaluka Titus Luta
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Abstract
Reduced crop production in smallholder farms is the principal cause of food insecurity in semi-
arid parts of Kenya. This is mainly attributed to soil fertility depletion, land degradation and
climate change. The objectives of this study were: 1) to determine the effect of different organic
residues on soil carbon sequestration in soil. 2) to determine the effect of organic residues on the
availability of nutrients into the soil, and 3) to determine the effect of different organic residues
on maize growth and yields. Field studies were carried out in two seasons (2011/2012 short rains
and 2012 long rains) at Kenya Agricultural Research Institute (KARI) – Katumani in Machakos
County. Maize residues and compost manure were used, under different application methods.
This constituted seven treatment combinations as follows; 1) Control, no organic residue
application; 2) 10 ton/ha compost, surface application; 3) 10 ton/ha compost, incorporated
application; 4) 5 ton/ha maize stover, surface application; 5) 5 ton/ha maize stover, incorporated
application; 6) 5 ton/ha maize stover, 10 ton/ha compost, surface application; 7) 5ton/ha Maize
stover, 10 ton/ha compost, incorporated application). The seven treatments were laid out in a
randomized complete block (RCBD) design with 3 replications. Soil samples were collected
from 0-20cm and 20-40cm depths before planting, at six weeks after planting and at harvest. The
soil samples were analyzed for total C, total N, soil pH, available P, Mg, Ca, Na, K and CEC.
Maize grain yield and total dry matter was measured. Statistical analysis of data was done using
analysis of variance (ANOVA) and means separated using LSD at p=0.05. Results of this study
showed that total soil organic carbon increased with application of organic residues. Treatments
that had 5ton/ha maize stover and 10 ton/ha compost, incorporated recorded the highest soil
carbon accumulation of 0.36 Mg C/ha and 0.39 Mg C/ha at the end of season one and two,
respectively while the control decreased by 0.02 Mg C/ha in season 1 and 0.03 Mg C/ha in
season two. Nutrients concentrations in the soil were found to increase with application of
organic residues where by incorporated 5 ton/ha maize stover and 10 ton/ha compost treatment
recorded the highest concentrations of most nutrients in the soil. Maize yields increased with the
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application of organic residues. Treatments that had 5 ton/ha maize stover and 10 ton/ha compost
under incorporated application gave the highest maize grains which was 145% more, compared
to the control in season one and 248% in season two. In conclusion combining 5 ton/ha maize
stover and 10 ton/ha compost under incorporated application could be a promising soil fertility
management strategy for improved carbon sequestration in soils and for increased maize yields.
Key words: Carbon sequestration, Climate change, Soil fertility depletion, Land degradation

Phosphorus Adsorption Isotherm: A Key Aspect for Soil Phosphorus Fertility Management
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Abstract
Characterization of soils in terms of phosphorus adsorption capacity is fundamental for effective
soil phosphorus fertility management and for efficient utilization of phosphorus fertilizers. Thus,
this study was conducted to investigate the phosphorus adsorption characteristics of soils of two
farms and to elucidate the implication of soil phosphorus adsorption isotherm studies for soil
phosphorus fertility management. The two farms, representing the major farming systems of the
respective districts were selected from Adele village in Haramaya and Bala Langey village in
Kersa disricts in eastern Ethiopia. Soil samples were collected from the crop fields at Adele and
Bala Langey farms. Two different P-bearing sources, potassium dihydrogen phosphate (KH2PO4)
and diammonium phosphate (DAP-(NH4)2HPO4) were used for the adsorption isotherm studies.
The adsorption data were fitted to the linear and Freundlich adsorption isotherm models. Both
models revealed that soils of both farms had different P adsorption capacity from the two P
sources. Amount of P adsorbed from DAP solution was higher than amount of P adsorbed from
KH2PO4 solution by soils of both farms. Phosphorus adsorption capacity of Adele farm soils was
higher than that of Bala Langey farm soils. Therefore, soils of the two farms should be managed
differently for P fertility. Percentages of P adsorbed (%Pa) and P remained in the equilibrium
solution (%EC) were also calculated. By plotting the two percentages i.e. % Pa and % EC
against the initial concentration of P (IC), two regions were observed. The two regions were
described as P intensity and quantity factor windows. Based on the intensity and quantity factor
windows, at currently existing soil condition, between 200 and 500 kgha-1 P should be applied as
fertilizer to soils of Adele farm at 0-30 cm depth for immediate benefits and soil P fertility
maintenance.
Key words: Phosphorus sources; P-fertility; P- intensity-quantity factor window

Low Cost Macronutrients in the Micropropagation of Selected Sweet Potato [Ipomoea
Batatas (L.) Lam] Varieties

Johnson Mugendi Mvuria, Richard Omwoyo Ombori
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Abstract
Sweet potato is a dicotyledonous plant in the family convolvulaceae family. Although in vitro
regeneration protocols have been developed for producing disease and pest free planting
materials that can be produced throughout the year, micropropagation costs are high. The
objective of this study was to assess in vitro regeneration response of KSP 36 and KEMB 36
varieties using low cost macronutrients source to reduce the cost of micro-propagule production.
Three conventional macronutrients; ammonium nitrate, potassium nitrate and magnesium
sulphate were substituted each at a time with ammonium fertilizer, potassium fertilizer and
Epsom salt respectively. Nodal cuttings were used as source of explants. Results obtained from
the present investigation indicated that explants cultured in low cost macronutrient Epsom
substitute media, performed better in regeneration in term of leaves and nodes formed compared
to the conventional media, while in other substitute significant differences (p > 0.05) were not
detected in varieties tested. Use of locally available macronutrients significantly (p < 0.05)
reduced the cost of micropropagation of sweet potato. KEMB 36 performed better compared to
KSP 36 in regeneration response. There is therefore a potential for using locally available low
cost macronutrients source as alternative to the conventional costly laboratory macronutrients.

Effects of Eco-friendly nets on growth and seed yield of African Leafy Vegetable,
Amaranthus hybridus.

Saidi M, Otieno* P.C. and Ochieng J.A.M

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

Email: petercaleb68@gmail.com
Abstract
A field experiment was conducted at Egerton University, Kenya, in the Horticulture Research
and Teaching Field, from May to September 2014. Objectives were to investigate the effects of
Eco-friendly net on growth, leaf and seed yield of Africa Leafy Vegetable (ALV) Amaranthus
hybridus. The area measured 33 m by 17 m and divided into smaller plot sizes of 3 m X 5 m.
Amaranthus seedlings were raised in a protected seed bed under the same type of net for 4weeks
before transplant into the field plots. Amaranths seedlings were transplanted, with spacing of 40
cm by 20 cm. DAP fertilizer was used at the rate of 10 g per hole. The treatments were two;
growth under net and those on open field.  The experimental design was a Randomized Complete
Block Design (RCBD) and replicated five times. Growth data was collected on height, collar
diameter, number of branches of spike and main spike length. Leaf and seed yield data were
taken on total weight in the 10th week at termination of experiment. These were subjected to
analysis of variance (ANOVA) and on the significant; means were separated using Tukeys SHD
at P ≤ 0.05. The results indicated that Eco-friendly net has significant influence on growth of
Amaranthus hybridus. The vegetative growth rate was high by 45%, leaf yield by 20% and seed
yield by 80% in the Net compared to open treatments. Leaf yield was good under net up to 7th

and 8th weeks of harvesting period, but reduced on net compared to the open treatments as
inflorescence started to form. In overall, net production was higher for quantitative seed yield.
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While for leaf yield net was better with narrow margin compared to open field. From this work,
the use of eco-net can be recommended for Amaranth leaf and seed production.
Keywords: Eco-friendly nets, Amaranthus hybridus, Growth, leaf and seed yield

Influence of One and Two Node Cuttings on Rapid Vegetatively Propagated Infilling Tea
(Camellia Sinesis) Plants

Simon Mwai Mwangi

Abstract
The tea industry in Kenya is rural-based and provides a livelihood to over three million people.
Tea is grown in prime agricultural land and can be potentially productive for 100 years if well
managed. Peak yields under optimal management are obtained at 20–40 years after planting only
if gaps that arise due to factors such as lightening, pests, diseases, unfavorable climatic
conditions and incorrect pruning are taken care of through an elaborate infilling program and use
of appropriate infilling plants. Infilling in tea farms is however faced with a challenge of lack of
suitable infilling plants since commonly used single node cuttings take very long in the nursery
and is less robust to compete with established ones. The purpose of this study was therefore to
investigate the suitability of vegetatively propagated (VP) tea plants raised from two nodes as
opposed to single node cuttings as infilling plants. The study was conducted at tea nurseries of
KTDA Kangaita and Kagochi farms in Kirinyaga and Nyeri Counties, respectively. The
treatments were two types of cuttings namely single node cutting (SNC) and two node cutting
(TNC) from three tea clones (TRFK 31/8, TRFK 6/8 and AHP S15/10). The experimental design
was CRD with split arrangements where main plot was the node cutting (2) and subplot was
constituted by three clones. The treatment comprised a set of 200 cuttings and was replicated
thrice in the two different sites. The parameters measured were survival count, ability to produce
two shoots, number of new leaves and size, root and shoot length, and root biomass.  All data
collected were subjected to analysis of variance (p≤0.05) and where significant differences
among treatments were found the means were separated using Least Significant Difference
(LSD). The SAS statistical package was employed in all analyses.  Results revealed that TNC
had superior performance in most parameters measured compared to SNC with clone TRFK 31/8
showing better performance in more parameters than other clones apart from the ability to
produce two shoots from TNC. The results showed that apical dominance in tea is not absolute
and therefore a good number of cuttings grown as two node cutting (TNC) were capable of
producing two shoots, a characteristic desirable for an infilling plant. The outcome of the study
shows that tea farm productivity can be increased through faster development of healthy and
robust infilling plants using TNC than through the conventional method employing SNC. It is
therefore recommended that tea growers requiring faster infilling plants can use TNC in the tea
nurseries. A further research to explore suitability of cuttings with more than two nodes needs to
be undertaken.

Pest Management Practices and Compliance to Market Standards among French Bean
Farmers

Bernard Ouma, James Muthomi, John Nderitu and Faith Toroitich
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Abstract
The EU commission increased to 10% sampling and pesticide residue analysis of French beans
and peas imported from Kenya. This resulted in a 25% dip in bean sales in January 2013. This
study aimed at determining pest management strategies used by small scale French bean farmers.
A survey to determine farmers’ pest management practices was done in Embu east and Mwea
east district, where 32 and 38 farmers were from Embu east and Mwea east, respectively. The
farmers considered French beans farming as an important source of income, and up to 50% of
the farmers had been in French beans production for a period of three years and more. Most of
farmers in the study area entirely relied on synthetic pesticides for pest and disease control.
White fly was the major insect pest while rust was the major disease as identified by the majority
of farmers. Less than 30% of the farmers were involved in the implementation of GLOBALGAP,
with 3.1% of the farmers being certified. The findings showed that farmer’s pest management
practices were incompatible with good agricultural practices and export market standards. There
is a need to sensitize farmers on the use of alternative pest management strategies and
requirements of the export market standards.
Key words: French beans, export market requirements, maximum residue levels, Global G.A.P

Response of Tropical Early and Extra-Early Maize Hybrids under Drought at Seedling
and Flowering Stages
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Abstract
Drought is a major abiotic constraint to maize productivity in sub-Saharan Africa. Critical stages
of maize when drought results into maximum loss are the seedling/vegetative stage and
flowering/grain-filling periods. Much research efforts had been concentrated at breeding maize
for tolerance to drought stress at flowering and grain filling period without considering the
response of the genotypes to drought when it occurs at seedling/vegetative stages.  Therefore, the
objective of this study was to evaluate the response of maize hybrids from two maturity classes
to drought stress imposed at seedling and flowering stages and identify adaptive traits at this
growth stage.
This study was conducted in the screenhouse facility of the Faculty of Agriculture and at the
Teaching and Research Farm (T&RF), Obafemi Awolowo University, Ile-Ife, Nigeria. In the
screenhouse experiment, 15 varieties each from early and extra-early maturity groups were
planted in eight liters pots filled with 3 kg of top soil each and were laid out in a randomized
complete block design with three replicates. Six seeds were sown per pot, which was later
thinned to five and water was applied to each bucket at the rate of 0.6 litre of water per
bucket/day for 7 days when watering was stopped. In this study, plants were observed for 42
days and data were recorded on emergence, growth rate and other seedling traits. In the field
evaluation, the 30 varieties were evaluated using randomized incomplete block design with 3
replicates. Data were collected on grain yield and other agronomic traits. Data collected were
subjected to analysis of variance and means were separated using LSD to compare performance
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of genotypes. Principal Component Analysis and Correlation analysis were employed to assess
relationship among traits. Results showed that effects of variety and maturity were significant for
seedling traits such as total leaf shed, root length, fresh shoot weight, total fresh weight and
seedling aspect, indicating that the traits are efficient for selecting maize genotypes for drought
tolerance at seedling stage. Principal component analysis identified these traits as the primary
traits contributing to diversity among the hybrids under induced drought at seedling/vegetative
stage. Traits such as emergence at 5, 7, and 9 days after planting (DAP), plant aspect, streak
disease infection, husk cover, stay-green characteristics, ear height, plant height, number of ears
per plot, ears harvested, ear aspect, ear rot infection, ear weight, moisture, number of kernel
rows, ear length, ear diameter and yield.
It was concluded that the thirty maize hybrids responded differently under induced drought stress
imposed at both seedling and flowering stages.  In addition, total leaf shed, root length, fresh
shoot weight, total fresh weight and seedling aspect, were identified as the most important traits
to select drought tolerant maize genotype at seedling and vegetative stages. It is therefore
recommended that the inclusion of these seedling traits in the base index for selecting genotypes
for drought tolerance with produce genotypes with tolerance to drought at all periods.

African Leafy vegetable Value Chain Analysis in Busia County: Farmers perspective
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Abstract

In Kenya, Africa leaf vegetables offer a significant opportunity for poor people in western Kenya
especially Busia county to earn a living because it can be done with little capital investment. The
overall objective of the study was to identify entry points for every stakeholder so as to enhance
sharing of knowledge and information for effective and efficient multi-sectoral approach towards
development of the African leafy vegetable industry. The study was carried out in three locations
in Busia County (Mundika, Township and Bukalama Locations. A total of 101 farmers
participated in the activities and exercises (checklist of questions, group discussions, plenary
sessions and group exercises). African leafy vegetables were identified categorized and ranked
using criterion (food, health, nutrition, income, competitiveness in market, seed availability, soil
fertility and early maturing indicators) developed by farmers and traders and ranked in order of
priority as Spider plant, African night shades and Amaranths. Cowpea leaves and Crotolaria
ranked 4th in Mundika, Crotolaria ranked 4th Bukalama and Pumpkin leaves (ranked 4th in
Township. Farmers in Bukalama location consider spider plant to be more profitable as has
higher gross margin than night shade and Amaranth. Amaranth has a negative gross margin
which is a loss to the farmer. Spider plant was more profitable in Mundika location followed by
night shade. About 30% of the farmers in Mundika location sells their vegetables directly from
the farm, 25% take them to Mundika market and the remaining 25% take their vegetables to
Busia, Korinda, Bumula and Matayos market. All actors in the value chain are from within the
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county except for a few traders who comes from the nearby counties. African leafy vegetables
need to be prioritized in the county so as to increase farmers’ income thus improving their
lifestyle and reducing poverty in the county

A Brief History of Soybean Production in Kenya

Abuli, S. Jackson1 *, Mugwe Jayne N.2, Mucheru-Muna Monicah 3, Mugendi N. Daniel 4

*1 Department of Agriculture, Ministry of Agriculture Livestock and Fisheries, County
Government of Siaya, P.O. Box 3, 040600 Siaya, Kenya; 2Department of Agricultural Resource

Management, Kenyatta University P.O. Box 43844, 00100 Nairobi, Kenya; 3 Department of
Environmental Science, Kenyatta University P.O. Box 43844, 00100 Nairobi, Kenya; 4Embu

University College, P.O. Box 6, 60100 Embu Kenya
Email: jacksianje@gmail.com

Tel: +254723480329
Abstract
Soybean is a very important crop in the world. Its economic, nutritional and functional
importance warrants due attention in Kenya where over 30% of children are malnourished,
unemployment rate is over 40% and fertilizer use is low. Soybean is a legume crop with ability
to fix nitrogen. Having a high protein content of up to 40% and oil content of 20% that have
essential amino acids and unsaturated oils respectively, soybean has been recommended by
nutrition experts to deal with increasing lifestyle diseases and already high levels of
undernourishment in the country. The crop is versatile, in terms of its both utilization and
agronomical attributes. It is a crop that can grow in varied agronomical areas, convertible to
many products e.g. tofu, soymilk, soy beverages, soy seasonings and soy meal and be an
ingredient in many products such as bread, cakes and breakfast cereals. In its complete value
chain, soybean can form a huge industrial base for such a developing country as Kenya.
However, Soybean production in the country has remained low and has never picked up since the
British colonialists introduced it in 1909. Unlike countries in the Northern hemisphere and the
Americas who have embraced the crop and enjoyed its benefits, adoption of the crop has
remained low. This paper attempts to trace the historical roots to the current situation and
recommends ways of ameliorating the same. Soybean development policy need to be established
and the crop considered for the important crop it is by all stakeholders.

Tropical Maize Transformation through Cell Suspensions and Protoplast Culture Systems
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Abstract
Tropical maize transformation using cell suspension and protoplast culture systems provide a
convenient way of upgrading maize genome towards developing improved varieties. In this
study, optimization for establishing cell suspensions and protoplast cultures for five tropical
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maize genotypes was done to identify: genotypes that can readily get established in liquid
cultures; whose cells are transformable using Agrobacterium tumefaciens; genotypes whose
protoplasts are transformable and can regenerate plantlets. Among 5mg/l Dicamba, 3mg/l 2, 4-D
and 5mg/l Picloram used as plant growth regulators, dicamba and picloram induced immature
zygotic embryos to form friable calli that readily initiated cell suspensions in liquid medium. The
medium was amended with 0.1g/l asparagine and either 0.4 or 0.8g/l proline. Cell growth was
determined by gain in packed cell volume (PVC %) every two days where cells of inbred lines
CML 216, EO4 and CML 144 exhibited gain in PCV of 6.6%, 11.2% and 7.9% relative to the
total culture volume by the second week of culture. Further determination of the growth rate of
the established cells indicated an exponential increase of PCV up to the 8th day of culture. Cells
maintained in liquid medium without or 0.4g/l proline in combination with 0.1g/l asparagine
showed reduced doubling of PCV (increase in PCV of 30-40%) as compared to those maintained
in liquid medium supplemented with 0.8g/l proline and 0.1g/l asparagine (PCV increase of 80%).
The cells obtained produced protoplasts using 2% cellulase and 0.5% pectolyase in an enzyme
digestion cocktail. When 3% percent cellulase was used, the cells were over digested and 1% had
little activity or probably required longer time of incubation to result in any protoplasts.
Key words: Agrobacterium tumefaciens, Asparagine, Cell suspension, cellulase, Dicamba,
Pectolyase, protoplasts
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Abstract
This paper seeks to examine the role of regional bodies in advancing a common food security
policy framework among the member states. The aim of this analytical process is to find out if
the governments and states in the Horn of Africa sub-region have made corrective policy
amendments to address internal food shortages and gradually eradicate the level of hunger and
starvation for their populations. It has been advanced that the Horn of Africa sub-Region has a
perennial shortage of food and that the communities across borders are always in conflict as they
scramble for transnational environmental resources for socio-economic livelihoods. The IGAD
was established to mitigate on the transnational pacification on natural resource sharing and
management. To deal with this problem the sub-regional body has sought to come up with
various environmental conservation and management programmes to empower people to achieve
sustainable food production. The research will therefore interrogate the IGAD food security
programme on the social, structural, and gender components to advance the purpose of food
security in the sub-region. Secondly it will investigate into the capacity and challenges of IGAD
to implement the proposed food security in all the member states. Thirdly there will be a
comparative analysis of the implementation of the IGAD food security programmes in the sub-
region. Finally the paper will synthesise the diverse experiences of the IGAD member states for
the purpose generating a regional food security policy whose intent is to mainstream
environmental and socio-economic resources for sustainable development.
Key words: Policy, governance, gender, food security.
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Abstract
Arid and semi-arid regions of West Africa are part of the most vulnerable regions of the world to
climate change and with high probability to face acute water scarcity problem in the coming
years. This paper provides an analysis of adaptation to climate change using lowlands in a semi-
arid region in West Africa.  Unlike other studies of adaptation, this paper examines the
differences use of lowlands based on around 360 farm surveys collected across Dassari
catchment North West Benin. In the first stage, the characteristics of used lowlands and the
criteria of choice by farmers were analysed. In the second stage, the different uses regarding the
spatial distribution of stored water were assessed and, finally the economic value of lowlands
based on incomes obtained by selling the different products harvested. The results indicate that
Dassari farmers increase the use of lowlands in response to a warmer climate. On the other hand,
has been observed that the different crops cultivated in a given lowlands are based first on the
crop characteristics and the spatial distribution of water. Moreover, people harvest shallow water
in lowland as a response to water scarcity for human consumption. Lowlands have an important
economic value for semi-arid region population.
Keywords: Climate change, Adaptation, Semi-arid, lowland.

Soil N, P and K balances after application of different P sources in legume-maize cropping
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Abstract
Calculation of nutrient balance is necessary for assessment of impact of agricultural technologies
on soil fertility. The objective of the study was to assess N, P and K balances under legume-
maize cropping systems with application of Minjingu phosphate rock (MPR) or triple
superphosphate (TSP) fertilizer. A field experiment was conducted in the short (SRS) and long
(LRS) rain seasons of 2012. The set up was a randomized complete block design (RCBD) with a
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split plot arrangement. The main plots comprised three cropping systems; (i) monocropping (sole
maize [Zea mays L.]), (ii) intercropping (white lupin [Lupinus albus L.]/ maize; chickpea [Cicer
arietinum L.]/ maize) and (iii) crop rotation (white lupin -maize; chickpea - maize). The split
plots were two phosphorous (P) sources; MPR and TSP applied, at 60 kg P ha-1, and a control.
Soil N, P and K balances were determined at plot level using NUTrient MONitoring
(NUTMON) tool box. The overall farm balances were negative with losses of 282.7 kg ha-1 yr-1

N, 131 kg ha-1 yr-1 P and 84.7 kg ha-1 yr-1 K recorded. With a maize/lupin intercrop, the soil N
balances are found to be less negative (-137) as compared to the other cropping systems.
However, for higher P balances, rotation of chickpea with maize (-99.9) and application of either
P source is recommended. Soil K balances are higher when crop rotation is done with either of
the legumes. To ensure cumulatively higher nutrient balances in farms, the use of lupin as an
intercrop is recommended.

Effect of Feed Restriction on Growth Performance Characteristics of Broiler Chickens.

Chiemela, P. Nwogwugwu and Sandip Banerjee

Animal Breeding and Genetics Department Hawassa Ethiopia
Email: chiemelapeters@gmail.com

Abstract
This study was carried out to examine the effect of feed restriction on growth
performance characteristics of broiler chickens. A total of sixty (60) Anak broiler
chicks were used. The birds were allotted into four dietary treatments in a
Complete Randomized Design (CRD). Each treatment was replicated three times
with five birds per replicate. The dietary treatments were identified as T1, T2, T3, and
T4. Birds on T1 were on ad libitum feeding throughout the experimental period, T2

were on 70% ad libitum for first 21 days followed by ad libitum feeding for the last
21 days, T3 were on 70% ad libitum throughout the experimental period and T4

were on 70% of commercial diet + 30% sun-dried maize sievette throughout the
experimental period. Analysis of data obtained revealed that the means of the final
body weight showed significant difference between T1 and T4 but differences
existed between T2 and T3 and the other treatments (P<0.05). Feed intake value of
T1 and T4 was significantly (P<0.05) higher than T2 and T3. Feed efficiency did not
differ between treatments. Result on carcass quality revealed that there was
significant difference between the live weight of T1 and other treatments. But
similarities existed between T2 and T4. No significant difference were found
between T1, T2 and T4 for the breast, drum stick/thigh, wing and gizzard weight but
T3 remain the lowest among the treatments.
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Effect of organic and inorganic sources of fertilizer on growth, yield and fruit quality of
eggplant (Solanum Melongena L)
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Abstract
Egg plant (Solanum melongena L) is one of the important Asian Vegetables grown in Kenya for
export market.  As might be expected with crop of such promising potentials, effort to improve
its productivity and quality should be emphasized. Declining soil fertility resulting from
continuous cultivation of small holder farms and escalating cost of imported fertilizers and the
need to conserve and build natural resource capital and biodiversity, has led to renewed interest
in the use of local nutrient resources for soil fertility management in Kenya.  The study was
conducted at Bukura Agricultural College farm during the short (SRS) and long rain seasons
(LRS) of the year 2009 and 2010 respectively. The LRS occurs between March and July and
SRS from September/October to December with peaks in April and November, respectively. The
experiment aimed at evaluating the effect  of combination between two levels of the
recommended  mineral fertilizers(50% and 100% of research recommended rates) with three
types of organic manures on growth, fruit yield and quality of egg plant (Solanum melongena L)
var. Black beauty.  The experimental design was split plot with three replications, where two
levels of mineral fertilizers treatments (50% and 100%) were  randomized in main plots  while
three types of organic manures(FYM, Compost and Tithonia)  and control treatments were
randomized in the subplots. Topsoil (0-20cm depth) were sampled before transplanting seedlings
and analyzed for soil physical properties, PH, N, P, K, OC and CEC. The organic manures were
also analyzed for their chemical properties i.e. PH, N, P, K, OC and CEC. Results showed
significant differences in eggplant growth, fruit yield and quality (p<0.05) between the two main
treatments (50%RRR and 100%RRR), the three organic manures and their control. Similarly,
there was significant difference between and the interactions between the two inorganic fertilizer
levels and the organic manures. Increasing NPK from 50% to 100% of the research
recommended rates encouraged the vegetative growth of eggplants as expressed as plant height
and fresh weight. Besides increasing the total yield it enhanced the fruit quality. The plants in the
organic manure treated plots were characterized with vigorous vegetative growth, which in turn
led to increase in total fruit yields as well as improving fruit quality. The farm yard manure was
considered the superior source of manure to obtaining the highest value of the parameters under
study as compared to compost and Tithonia diversifolia (tithonia). Soil fertilized with 100%
recommended NPK combined with organic manures produced the superior growth of plants and
the highest amount of total fruit yields. The best response was produced by 100% of
recommended NPK combined with farm yard manure.
Keywords: inorganic fertilizers, organic manures, eggplant growth, yield and quality.



179

Effect of applying organic fertilizers on soil available nitrogen, phosphorus and organic
carbon under maize and tomato in central Kenya
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Abstract
A study was carried out to determine the effect of applying farm yard manure (FYM) and
Minjingu rock phosphate (MRP) on soil available nitrogen, phosphorus and organic carbon at
Kiserian and field station, Kabete Campus University of Nairobi, Kenya.  The experimental
design was a randomized complete block (RCBD) with four replications in a split plot
arrangement where the main plots were the three cropping systems; monocropping, intercropping
and crop rotation and the split plots were FYM and MRP and sampling done at crop
physiological maturity. Soil pH, N, P K and C increased in the different treatments in the
following order control<MRP<FYM in the three cropping systems across the four growing
seasons at both sites. In maize under rotation with chickpea, control had; 0.281% N, 2.82% C
and 10.68 ppm P.  FYM; 0.554% N, 4.41% C and18.24 ppm P. MRP; 0.45% N, 3.6% C and
41.08 ppm P. Maize chickpea intercrop control; 0.389% N, 3.192% C and 13.4 ppm P. FYM;
0.531% N, 4.98% C and 41.02 ppm P. MRP; 0.49% N, 4.08% C and 50.9 ppm P. Soil under
maize monocrop exhibited; control; 0.2% N, 2.59% C and 11.26 ppm P. FYM; 0.416% N, 3.83%
C and 18.01 ppm P. MRP; 0.28% N, 3.13% C and  26.1 ppm P. Almost a similar trend was
observed in maize and tomato plots at both sites in all the growing seasons. Thus it can be
deduced that, FYM and MRP application and legume integration in cropping systems improves
soil fertility.
Keys words; organic cropping systems, organic inputs, soil nutrient dynamics

Opportunities and Challenges of Integrating Biogas Technology in Smallholder Dairy
Farming in Nyeri County, Kenya
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Abstract
Generating and using Biogas from zero-grazing systems is one way of enhancing green
agriculture. Despite the readily available raw material from the many zero-grazing units, and also
aggressive campaigns by Government and Non-Governmental Organizations to promote biogas
technology, its adoption among smallholder dairy farmers in Mukurwe-ini, Nyeri County
remains low. This paper reports on this scenario based on a survey research that targeted 120
dairy farmers, who were selected by random sampling from a list of 1204 households that had
zero-grazing units. Purposive sampling was also used to obtain data from few key informants
(stakeholders) in dairy farming. Results indicated that low adoption was attributed to high initial
investment costs, lack of financial credit facilities devoted to biogas technology, marginalisation
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of women in household decision-making, and absence of locally trained technicians. Attempts to
disseminate biogas technology by both the public and private biogas promoters were constraint
majorly by poor promotional strategies, limited support by the government, and inadequate
operational funds. A comprehensive awareness campaign on the appropriateness and
sustainability of biogas technology, including creating a critical mass of local technicians in
biogas technology is critical for the up and out-scaling of this technology. This calls for strategic
partnerships involving government, private sector and civil society organisations in this
endeavour.
Key Words: Biogas Technology, Zero-grazing, Small-scale Farmers, Nyeri

Farmers led African night shades seed production, processing and packaging: Restoration
of germplasm for sustainable utilization.
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Abstract
African Nightshades are some of the most widely consumed traditional leafy vegetables in
Africa where they are important sources of daily nutrition and income for small scale farmers.
Despite these enormous benefits, their production remains low which is attributed to several
challenges including; inappropriate fertilizer application, poor cultural practices and poor seed
quality and un-availability to small scale farmers during periods of planting. Quality seed
production, processing and packaging is essential for guaranteed quality attributes including
higher germination rates. To address these issues, an onfarm participatory African nightshades
seed production, processing and packaging was initiated in Western Kenya. One acre of land was
planted with solanum scabrum and fully managed participatorily with the farmers until seed
production stage. Participating farmers have the capacity to produce clean night shade seeds,
package and distribute to other farmers who are not involved in seed production. Seed
production along the nightshade value chain is important in maintaining the species in existence
and continual utilization without depletion. Seed production is a commercial venture that can
improve household economic security.
Key words: African night shades, seed production, small scale farmers, community participation

Barley based farming Community Seed Production and Business (LSB) to improve seed
access to farmers in Arsi and West Arsi, Ethiopia
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Abstract
To improve the existing improved seeds scarcity of major crops in particular to malt barley, faba
bean, field pea and linseed among farmers in Arsi and West Arsi zones, two Community Seed
Production and Business (LSB) were established in Chole and Lemu-bilbilo districts in 2011by
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the support of malt barley project. Based on success story of these pioneer LSBs, currently their
number is increased to14. In addition to enhancing improved seeds access and availability, LSB
is aimed to break the prevailing wheat and barley mono-cropping system that attributes to
different grass weeds and diseases development in the zones. To attain the intended targets
multidisciplinary team composing different researchers worked collaboratively with respective
district agricultural experts and farmers in a participatory approach.  More than 360qt of basic
and pre-basic seeds were delivered to 571 farmers in LSB group and more than 1000 individuals
including farmers agricultural experts has trained on techniques of quality seed production and
business since 2011. Accordingly, the access and availability of improved seeds of focused crops
and income of LSB participant farmers has been improved in target areas. Farmers involved in
LSB group produced noticeable improved seeds of malt barley, faba bean and field pea which is
supplied to local farmers and even to farmers in other areas. Further, LSB shortens time of
technology transfer and speeds up technology uptake of farmers in the areas. Hence,
strengthening the existing LSBs and extending it through the country as per the prevailing
problems is crucial to advance availability of improved seeds.

Analysis Of Marketing Efficency And Marketing Participation Among Indigenous Chicken
Producers In Makueni County, Kenya

David M.O.Ayieko

Kenyatta University
Department Of Agribusiness Management And Trade

Email: ayiekodav@gmail.com
Abstract
The objectives of this study were to analyze the marketing efficiency of the indigenous chicken
marketing channels in Makueni, determine the profitability of indigenous chicken to producers in
Makueni and to determine the factors that have an effect on participation of producers in the high
value markets. A purposive random sampling was used to sample 130 households from Makueni
County and 66 traders from indigenous chicken markets in Makueni County. The results showed
that there was an overall concentration ratio (CR4) of 41% and a Herfindahl Hirschman index
(HHI) of 1087.There were 8 marketing channels, with an average marketing efficiency of 2.29.
The main constraints included: price fluctuations, inadequate access to credit and information,
inconsistent supply, theft and lack of storage facilities. The producers got a gross margin of
Ksh.8455 per year. Apart from the age of the household head, which had a negative effect on the
producer decision to participate in indigenous chicken high value markets, processing skills,
education level of household head, the farmer group membership status, the flock size and region
all had a positive and significant effect decision to participate in indigenous chicken high value
markets. On the other hand, the family size, the type of indigenous chicken, experience in selling
indigenous chicken and the flock size all had a significant and positive effect on the number of
indigenous chicken sold. However the age of the household head had a negative effect on the
number of indigenous chicken sold. Therefore it is recommended that contract models should be
used to improve the marketing efficiency. Secondly, the producers should use collective
marketing to enhance their profits. Finally to increase the participation of the producers in the
high value markets, the Government policy framework must focus on improving indigenous
production and marketing in Makueni County.
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Effect of Water Hyacinth compost, DAP, and commercial rhizobia inoculum on common
bean indigenous rhizobia populations in Lake Victoria Basin
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Abstract
Common bean is an economically important grain legume with more than 200 million people in
sub-Saharan Africa depending on it as primary staple. It has a major role in sustainable
agriculture due to its ability to fix atmospheric nitrogen in symbiosis with rhizobia. Common
bean production in sub-Saharan Africa has been reducing owing to declining soil fertility and
reduced N2-fixation. Widespread use of chemical fertilizers in agriculture has raised
environmental concern and fear for consumers’ health. Biofertilization such as use of rhizobia is
a sustainable agricultural technique that can reduce the need for chemical fertilizers and help in
alleviating environmental pollution. The aim of this study was to assess the effect of Water
Hyacinth compost, DAP, and commercial rhizobia inoculum on common bean indigenous
rhizobia populations in water hyacinth compost testing fields in Lake Victoria Basin. Rhizobia
populations were estimated using the most probable number technique (MPN) using P. vulgaris
as the trap host. The inoculant sources included composite soil samples representing the
following soil treatments: Soils amended with; DAP, water hyacinth compost prepared using
manure, water hyacinth compost prepared using EM (Effective micro organisms), commercial
rhizobia inoculum and unamended soil from four farms in Korando B sub location in Kisumu
and a control with no inoculation. Soils treated with water hyacinth compost prepared using EM,
water hyacinth compost prepared using manure and inoculation with commercial rhizobia strain
(Rhizobium leguminosarum, strain 446) had higher indigenous rhizobia populations in all the
farms. Soils amended with DAP had the lowest rhizobia populations. The rhizobia populations in
unamended soil varied from farm to farm depending on the soil characteristics. Soils treated with
water hyacinth compost prepared using EM and manure had the highest rhizobia populations and
therefore water hyacinth compost can be used to enhance rhizobia populations and improve
common bean production.

Evaluation of Cereal–Legume Cropping On Striga Control and Maize Yield
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Makerere University, P.O. Box 7062, Kampala, Uganda.
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Abstract
Striga hermonthica (Del.) Benth is ranked as the number one constraint to maize productivity in
Eastern Uganda. The use of trap crops is one of the control measures suggested for farmers with
limited resources in striga infested areas. In this study the main focus was on the effectiveness of
intercropping in reducing striga infestation and hence overall land productivity. The major
objective was to identify suitable legumes in the control of striga. In order to achieve this, on
farm experiments were conducted in Tororo and Busia districts of Eastern Uganda where the
effect of the legumes on the striga prevalence was evaluated. Maize (Zea mays) was intercropped
with common beans (Phaseolus vulgaris), soybean (Glycine max) and silverleaf Desmodium
(Desmodium uncinatum) with sole maize (Zea mays) as the control. There was a significant
(p<0.05) difference in the number of emerged striga and maize yield between desmodium and
the rest of the legumes. Desmodium was found to be the most effective of the legumes in the
control of striga.
Key words: Striga hermonthica (Del. Benth), Zea mays, legumes, intercropping, Uganda

Nutritional quality of Crop Residues and Agro-industrial By-Products in Eritrea
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Abstract
Chemical characteristics and nutritional values of alternative animal feed resources are essential
in development of optimal and economical utilisation strategies. This study was carried out to
determine the chemical composition and in situ rumen dry matter degradability of crop residues
and agro-industrial by-products in Eritrea. The chemical composition and nutritional value of 9
cereal and 7 legume crop residue samples were determined. In all, the dry matter (DM) content
was highest for the sorghum stover (SS) and least in the barley straw (BS). The millet threshed
head (MTH) had the highest organic matter (OM) content while the the ground nut hull (GNH)
had the highest crude protein (CP) and crude fibre (CF) contents. The calcium content differed
amongst the feedstuff with the highest value of 0.54% being obtained from the millet stover
(MS) and the least (0.12%) being recorded for the SS and MTH. The metabolizable energy (ME)
value of the crop residues ranged from 4.70 (GNH) to 9.19 (ground nut straw; GNS) MJ/kg DM.
. The 48 h DMD of the crop residues ranged from 22.63% in the GNH to 64.48% in GNS. The
GNH resulted in the lowest rumen DM degradation for all the incubation test times. The
implications of the results obtained in this study are discussed in details in this publication.

Effects of Rhizobial Inoculation and Phosphatic Fertilizer on Soil Chemical Properties,
Growth and Yield of Sorghum-Cowpea Intercrop in Eastern Kenya

Damaris Kambua Musyoka
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Abstract
Agriculture is the dominant source of livelihood in rural areas of sub-Saharan Africa. However,
in semi-arid eastern Kenya, smallholder farm productivity is diminishing due to declining soil
fertility particularly, nitrogen and phosphorus deficiencies, and drought. A one-season study was
carried out in 2 sites during the short rain season of 2012 to determine the effects of Rhizobial
inoculation and inorganic phosphorus on soil chemical properties, growth and yield of sorghum-
cowpea intercrop in Kitui and Makueni Counties, Kenya. The treatments were inoculation with
Rhizobium (with and without inoculation), two rates of inorganic phosphorus fertilizer (0 and 30
kilogramme P ha-1) and three cropping systems (sorghum-cowpea intercrop, sorghum sole crop
and cowpea sole crop). The treatments were laid out in a randomized complete block design with
three replications. Inoculation and inorganic phosphorus markedly enhanced residual soil
nitrogen and phosphorus after harvest. The combined use of Rhizobial inoculant and inorganic
phosphorus significantly (P < 0.05) improved nodule production, nitrogen and phosphorus
uptake, growth and yield. Intercropping significantly (P < 0.05) enhanced grain yield potential of
sorghum while cowpea grain yield reduced significantly (P < 0.05) in both sites. The Land
Equivalent Ratio values were > 1, indicating that intercropping was more beneficial than sole
cropping in the study areas. The use of Rhizobial inoculants and inorganic phosphorus was
recommended to enhance sorghum-cowpea productivity in eastern Kenya. Intercropping of
cereals with legume crops is also recommended to improve the productivity of smallholder farm
lands in the region. Further work should investigate the persistence of the introduced commercial
Rhizobial strain in the soil, the possibility of enhancing yields with other rates of phosphorus
application and economic viability of the system under smallholder farming systems’ situation.
Key words: Sorghum, cowpea, Rhizobia, fertilizer.

Spatial differences in solitary bee nest distribution across forest-farm landscape gradient in
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Abstract
Increasing solitary bee abundance in the small-scale farmlands is essential for assuring sufficient
pollination of crops. Native bees supplement pollination services provided by managed honey
bees, and in some instances, they are the better suited to pollinate certain crops. East African
countries are highly depended on agriculture for their GDP and people livelihood. As such,
factors that can increase crop productivity are in high demand. This study was carried out in Mt
Kenya to document bee nests in the farmlands neighboring the forests. Mt Kenya farmland has a
gradient from highland (near forest) to semi-arid (furthest from forest). Nest presence is an
indicator of current suitability of farmland as habitat for various bees. The study adopted a
gradient from forest edge into the cultivated areas ≥ 20km away. At the site, four sectors were
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identified from where data was collected in 5 plots separated by a distance of about 200m (plot
to plot). Results show that farms closer to the forests have slightly higher number of bee nests
(Mean 0.86) compared to the farms farthest from the forest (Mean 0.11). Among the nests
observed, 90% were cavity nesters found either in house rafters or in hollow, dry twigs of
hedgerows trees and shrubs. Most of the carpenter bee (Xylocopa spp.) and Hypotrigona
gribodoi nests were in house rafters and very few on old dead trees. The nests were commonly
found on Cupressus lusitanica, Mangifera indica, Persia americana and Croton megalocarpus
trees. Nests of small-sized bees such as Halictus spp, Braunsapis spp, Lasioglossum spp and
Meliponula ferruginea were found in smaller shrubs and herbs typically within the soft pithy
cores of twigs. Nests were commonly found on Lantana camara, Ocimum kilimandsharicum,
Sesbania sesban, Plectranthus barbatus, Conyza floribunda and Bidens pilosa. Soil nests were
found on sloping grounds or banks shielded from direct entry of water or predators. About 67%
of the nests were found on black cotton soil the rest on red soil. The study showed that only 418
nests and only 7 different bee species were found nesting in all the four sectors. Lack of large
carpenter bee nests outside houses is a threat to these bees as the house owners kill them with all
means to reduce wood damage. The findings demonstrate that Kenyan farmlands may not be
providing sufficient nesting sites for the solitary bees, which is demonstrated by the choice of the
large bees and also reduced numbers in the farmland. Reduced nest presence indicates that there
could be possible pollination deficit for crops. As such, we suggest area-wide management of
solitary bees through improved nesting provision, among other activities.
Keywords: Pollination, nesting, bees, crop productivity, farmlands

Heterosis in Coffea arabica L. x Coffea canephora P. Inter-specific Hybrids
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Abstract
Coffea arabica L., produces high quality beverage but susceptible to Coffee Berry Disease
(CBD) and Coffee Leaf rust (CLR). Coffea canephora P., has inferior cup quality but less
susceptible to CBD and CLR. Fertile inter-specific hybrids between C. arabica and C.
canephora have been produced through crosses between allotetratploid C. arabica with induced
autotetraploid forms of C. canephora obtained through doubling of the chromosome number.
Biochemical compounds are important in coffee beverage quality as they are aroma precursors.
Heterosis is a powerful force in the evolution of plants and has been exploited extensively in
crop production leading to commercial success of plant breeding and widespread use of hybrids
in several crops.
This study was carried out to determine the standard heterosis (SH) of 9 Coffea arabica x Coffea
canephora inter-specific F1 hybrids due to five biochemical attributes of caffeine, oil,
trigonelline, total chlorogenic acids (CGA) and sucrose. SL28 was used as a standard variety.
The biochemical characteristics were analyzed in green coffee samples using recommended
methodologies. The obtained means were subjected to ANOVA and the results revealed
significant (p<0.05) variations for caffeine, oil and sucrose, among genotypes but was not for
CGA and trigonelline. The hybrids revealed a SH of 16.7% to 83.3% for caffeine, -4.2% to
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33.6% for trogonelline, -25.0 to -1.5% for oil, -5.0% to 13.0% for CGA and – 20.2% to 15.2%
for sucrose.  The entire hybrids recoded negative % SH for coffee oil and therefore further
breeding for oil improvement was recommended as high oil contents gives a better roast and
aroma.
Key words: Coffee, F1 inter-specific hybrids, biochemical attribute, standard heterosis.

Genetic Variation for Water Uptake, Cooking Time and Flatulence Causing Factors in
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Abstract
Genotypic variation is a pre-requisite for developing fast cooking, low flatulence bean varieties
for domestic consumption and canning.  However, little has been done to determine variation for
these traits in bean cultivars grown in eastern Africa. The objectives of this study were to
determine water uptake, cooking time and concentration of oligosaccharides associated with
flatulence in commercial bean varieties and new breeding lines. Study materials were 10
commercial varieties, seven recently developed biofortified cultivars and 17 advanced lines
representing the Andean and Mesoamerican gene pools and the major market classes grown in
east, central and southern Africa. Water uptake was determined 6, 12, 18 and 24 h after soaking
beans in distilled water. Cooking time was determined using a Matson cooker placed in a
stainless steel pan containing 1.4 l of tap water maintained at 94+0.5oC. Verbascose, stachyose
and raffinose were extracted twice from ground raw and cooked bean milks using  a 3:7 v/v
methanol-water mixture  and quantified on a high pressure chromatography system  using
analytical grade standard reagents. Data was analyzed using Genstat statistical software (v15).
Results showed there were highly significant genotypic and duration of soaking effects on water
absorption (P<0.001). Water absorption after 12h of soaking varied from 53.7% (Kenya Afya) to
154.9% (KCB13-10). Seventeen genotypes had higher water absorption than Mex 142. Among
commercial varieties only KAT B1 and KAT B9 had higher water absorption than Mex 142.
There were significant differences in cooking time among the test lines and market classes.
Duration of cooking varied from 26 minutes (KCB 13-10 and Kenya Cheupe) to 105.9 minutes
(KAT56). Mex 142 cooked in 47.3 minutes. Correlation between soakability and cooking time
varied from r=0.03 for speckled sugar, to r=-0.82** for red kidney. There were significant
differences in total oligosaccharide, raffinose and stachyose concentration among the genotypes.
However, differences in verbascose concentration were not significant. Cooking significantly
influenced concentration of total oligosaccharides, raffinose and stachyose. Total oligosaccharide
concentration varied from 4.1 % (Kenya Almasi) to 5.89% (Kenya Madini) with a mean of
4.96%. Raffinose concentration varied from 0.40% (KCB13-08) to 0.05% (GLP 2). Stachyose
concentration varied from 2.3% (Kenya Almasi) to 4.2% (Kenya Madini). Most genotypes
showed only traces of verbascose except KCB13-05 (0.028%), KCB 13-06 (0.47%), Kenya
Majano (0.049%) and GLP 1004 (0.15%).  This implied that flatulence in the study genotypes
was largely due raffinose and stachyose. The results indicated that there is adequate variation for
water uptake, cooking time and oligosaccharide concentration to facilitate selection for fast
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cooking, low flatulence beans of diverse market classes, which can promote consumption of dry
beans.
Key words: Flatulence, cooking time, oligosaccharides, bean genotypes, water absorption

Morphological description of three new improved potato varieties in Kenya

Onditi John* and Nyongesa Moses

Kenya Agricultural and Livestock Research Organization, National Potato Research Centre,
Tigoni, P. O. Box 338 Limuru, Kenya

Email: john3oju@yahoo.com or john.onditi@kari.org
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Abstract
Morphological characterization is commonly recommended by the International Union for
Protection (UPOV) in describing of new plant varieties. Kenya is a signatory to UPOV and uses
such guidelines as the primary means of variety identification and registration. This work was
intended to generate morphological descriptors of three potato varieties (Kenya Mpya, Sherekea
and Purple Gold) for their identification. Forty eight characters were visually observed and/or
physically measured recorded during and after the growing period and on tubers after harvest.
Among the distinguishing characteristics of Sherekea; very small size of the sprout tip, closed
sprout tip and few numbers of numbers of root tips of sprouts and weak to strong extension of
anthocyanin coloration of the stem and midrib of leaves and round shape tubers. Kenya Mpya
had weak to strong pubescence of the base of the light sprouts and absence or very weak
extension of anthocyanin coloration in the stem, light intensity of green colour of the leaf and
short oval tuber shape. Strong intensity of anthocyanin coloration of base of light sprout, erect
growth habit, strong to very strong extension of anthocyanin coloration of stem, small to large
leaf size and purple tuber skin colour distinguished Purple Gold from the other genotypes. The
three varieties were morphologically distinct and were declared new types of varieties compared
other existing varieties of common knowledge. The new varieties were subsequently released
officially by the Plant Heath Inspectorate Service (KEPHIS) and are currently in production by
farmers and the seed producers. The notes generated in this study can be used in development of
morphological database for cataloguing, routine seed purity inspection and in breeding research.
Key words: UPOV, descriptors, varieties, potato, release

Examining Beneficial Inorganic and Organic Fertilizer Interaction in Soybean Cultivation
in the Northern Region of Ghana.

Ezekiel - Adewoyin,D.T., Nana, Ewusi-mensah, Abaidoo, R.C, Mathias F.

Kwame Nkrumah University of Science and Technology, Kumasi Savanna Agricultural
Research Institute, Nyankpala Ghana.
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Abstract
The need for fertilizer in soybean cultivation is inevitable, especially in Northern region of
Ghana where soils are inherently low in soil fertility status. Field experiment was conducted to
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investigate the response of soybean to fertisoil and inorganic fertilizer. Two levels of the fertisoil
(0 and 3 ton ha-1) and two levels of inorganic fertilizer (0 and 30 kg P205 ha-1) were applied as
sole and combined treatments. The experimental design was a randomized complete block
design with split plot arrangement and was replicated four times. Parameters determined were
the number of nodules, nodule dry weight, biomass and yield components. The nodule number
was not significantly (P=0.05) influenced, but the dry weight accumulation was influenced
significantly leading to 30, 17 and 14% increase by FS, 30P and FS*30P over the control
respectively. Also  10, 15 and 30% increase in grain yield was produced over the control (30P,
FS, and FS*30P) respectively. The uptake of nitrogen and phosphorus at flowering were also
significantly influenced. This study indicates that the need for the use of fertilizer is paramount
in increasing soybean potential  and sustaining the soil for future use in the study area.

The dissipation of hexazinone in tropical soils under controlled laboratory conditions

Silas C Lagat * 1, Deogritius Jaganyi 3 Collins Southway 3 Joseph O. Lalah3 ,Chrispin O.
Kowenje4 and Zachary Getenga2
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Maseno University , P.O. Box 333-40100 , Maseno, Kenya
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Abstract
The dissipation of hexazinone in one loam tropical soil was studied under controlled laboratory
conditions for a period of 28 days. The results showed dissipation to be very rapid, which can be
attributed to leaching, biodegradation, volatilization, high room temperature and microbial
metabolism. The DT50 value of dissipation was 4.6 days based on the first- order kinetics. The
results obtained in this study would be useful for modelling and prediction of the impact of
hexazinone in soils and nearby aquatic senvironments.
Keywords: Hexazinone; laboratory dissipation; half-life; tropical soil.

Cheaper and efficient alternative for true potato seed (TPS) dormancy breaking in potato
(Solanum tuberosum L.) breeding and TPS seed production
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Abstract
In developing countries (like Kenya) where resources for conducting research can often scarce, a
cheap alternative method of breaking true potato seed (TPS) dormancy can significantly cut the
cost of TPS seed germination in potato (Solanum tuberosum L.) breeding and TPS seed
production. Soaking of TPS in 1500 parts per million of gibberellic acid (GA3) for 48 hours has
been the method most widely used in breaking TPS dormancy. This study was to compare cost
and efficiency of using GA3 and fermentation (soaking of broken TPS berries in water for 48
hours) as methods of breaking TPS dormancy. Mature freshly harvested berries of open
pollinated TPS of 11 potato varieties were planted in randomized complete block design (RCBD)
in the glasshouse and percentage germination was assessed. There was no significant (P=0.05)
difference between GA3 and fermentation with germination of 78 % and 81% respectively.
Germination percentage was lowest (32 %) at 7 days after planting (DAP) followed by 14 DAP
(54 %) and highest at 21 and 28 DAP both with 80%. Significant (P=0.05) differences in
percentage germination were detected between the varieties. The highest germination percentage
were found in varieties Kenya Karibu (89 %), Meru Mugaruro (86 %) while the lowest were in
Dutch Robyjn (32 %), Desiree (39 %). Additional cost of approximately US$ 56.8-90.9 (KSh.
5000-8000.00) would be incurred when GA3 is used compared instead fermentation at the
smallest batch of TPS dormancy breaking. Germination percentages of different varieties
obtained would be useful in decision-making in selection of parental materials in breeding and
TPS seed production. The use of fermentation was recommended as an efficient and cost
effective way of inducing germination of TPS especially in developing countries.
Key words: True potato seeds, germination, potato, fermentation, Giberrelic acid

Enclosure Management Regimes and the Determinants of their use among Agropastoral
Households in Chepareria, West Pokot County, Kenya

Wairore, J.N.1, 2*, Nyberg, G. 2, 3, Mureithi, S.M. 1, 2, and Wasonga, O.V.2

1Department of Land Resource Management and Agricultural Technology (LARMAT),
University of Nairobi, P.O Box 29053-00625, Nairobi Kenya 2Triple L (Land, Livestock and
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Abstract
The proliferation of enclosures as an emerging form of land rehabilitation in Chepareria, West
Pokot Kenya has proven that local approaches have the capacity to rehabilitate degraded
rangelands, enhance ecosystem integrity, and improve livelihoods. However, the variability of
rehabilitation success within individual enclosures in Chepareria has necessitated the need to
understand enclosure management regimes. Characterizing them not only helps prospect on the
consequences of enclosure operations and management, enable the interpretation of past, present
and future ecological data collected from enclosures but is also vital in coming up with a cost
effective enclosure management strategy. Based on a survey of 120 semi-structured interviews, 8
Focus Group Discussion and 5 Key informant Interviews, results indicate that there are five (5)
key enclosure management regimes namely: Grazing_farming; Farming_grazing;
Grazing_farming_contractual grazing; Farming only and Farming_grazing_fodder/grass seeds.
These regimes represent possible enterprise combinations as enclosure rights holders seek to
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maximize individual benefits derived from enclosures. Using the likelihood Ratio Test (P<0.05),
agro ecological zone (AEZ), age of the household head, distance to all weather road, number of
enclosures owned, acreage and household income were identified as the determinants of
enclosure management regimes. Overall, enclosure management regimes seek to maximize on
land use, ensure flexibility and provide fall-back options in Chepareria rangelands. Enclosure
owners will therefore continue to increase the number of individual enterprises in a bid to
increase their income streams as land; a factor of production continues to gain interest in
Chepareria. However, the determinants of enclosure management regimes mainly zonation, size
of enclosure and income will continue to play key role in influencing how enclosures are used.
Therefore, it is expected that the cost of hiring land for farming or contractual grazing will rise
significantly in future.
Keywords: Enclosure, Management regimes, Triple L, Chepareria, Land rehabilitation

Vitamin A, Iron and Zinc Concentration in Bean Leaves
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Protection University of Nairobi P.O Box 29063-00625 Nairobi, Kenya
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Abstract
The potential of bean leaves as a cheap source of micronutrients is not well known. The
objectives of this study was to determine the concentration of vitamin A, iron and zinc in young
bean leaves of  recently released bean varieties and advanced breeding lines. Vitamin A was
analyzed as beta carotene. The carotenoids were extracted from 12 bean genotypes using
acetone. Acetone was evaporated and the residue mixed with petroleum ether to dissolve beta
carotene. This was then passed through an activated silica gel column to separate the beta
carotene from the other carotenoids. The absorbance was determined using atomic absorption
spectrometer and then vitamin A content calculated using a constant from the standard curve.
Iron and zinc were determined by digesting ash from dry samples of bean leaves with 20%
hydrochloric acid.  Results showed that there were significant differences (P<0.001) in vitamin A
and zinc concentration among bean genotypes. Vitamin A concentration varied from 21,
781.685±2399.23 (BCB11-204) to 114,906.185±1343.34 IU/100 g dry matter (Kenya Almasi)
with a mean of 61,148.2. Iron concentration varied from 89.1 (BCB11-204) to 466.9 ppm (KCB
13-04) with a mean of 212.6.  Zinc concentration varied from 6.5 (BCB11-204) to 50.1 ppm
(BCB11-132) with a mean of 16.8.  Biofortified bean varieties had significantly more vitamin A
(69,277 IU) compared with other advanced lines (54915 to 59253 IU) which were not previously
selected for mineral concentration. Cooking had no significant effect on vitamin A, iron and zinc
concentration, indicating a high micronutrient retention in these genotypes.  Results showed that
the bean leaves had 22 to 28 times more vitamin A than the recommended daily allowance of
2500 IU, suggesting that bean leaves can be a cheap source of vitamin A. About 100 g of bean
leaves contained enough amounts of iron to meet the daily requirements of adult males (8mg),
adult females (18mg) and pregnant and lactating mothers (27mg). Bean leaves also met the
recommended daily zinc allowance of 12 mg for pregnant and lactating mothers, 11 for male
adults, 8 mg for females, and 3-5 mg for children of 1 to 8 years
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Risk And Benefit Analysis Of Investments In Conservation Technologies Under Varying
Climate In Eastern Kenya.
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Abstract
Investments in conservation technologies by the risk-averse farmers can only be undertaken
when sufficient returns are guaranteed and the risks thereof are known. This study assessed soil
and water conservation (SWC) technology investment by farmers, examined factors that
influence investment into the conservation technologies, quantified the costs and the benefits of
short term investments in the conservation technologies and finally, identified the potential
opportunities to reduce risks of investments in the conservation technologies under variable
climatic conditions. The study was carried out in Mwania and Kalii watersheds in Machakos and
Makueni Counties. A sample size of 120 farmers was used for the household surveys.
Descriptive statistics were conducted using SPSS Software. The crop simulation model (APSIM)
was used to generate yield data under irrigation, tied ridges and terraces which were subjected to
analysis of variance using R-statistical software. Results indicated that terraces were the most
used SWC technology in both sites while tied ridges and mulching the least invested
technologies. High cost and input unavailability locally were key factors constraining
investments in SWC technologies while benefits accrued after the investments was the
significant factor influencing investments. Benefit-cost analysis (BCA) during 2010/2011 SR
season indicated that irrigation and tied ridges had the highest benefit-cost ratio (BCR) of 1.3 and
2.5 in Mwania and Kalii respectively under maize production.  Terraces gave the highest BCR
(1.5) in Kalii under bean production. ANOVA results indicated that the technology used,
fertilizer rate applied and the season type were significant in both maize and bean production.
Modeling results indicated that investing during above normal seasons was risky in all
technologies but beneficial during normal seasons. Model simulations further indicated that
fertilizer application led to up to 73% and 61% yield gains in maize and beans production when
up to 30kg N/ha fertilizer was applied. The study recommends development of strategies that
will ensure reduction of prices of farm inputs and their availability in the study areas, farmers’
economic empowerment to enhance investment in irrigation and tied ridges to ensure food their
security.
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