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INTRODUCT 10N

UNIDO has been taking interest in the promcoticn of new and
‘emerging areas of technology and is assisting in building
national capabilities in such areas and in improving
international cooperation through networking of institutions 1n
di fferent countries, training in advanced technologies and in
establishing Regional and National Centres. Among these areas
is Biotechnology which has considerable potential for
application 1in several sectors such as agriculture, animal
husbandry, human health, food processing, renewable energy,
waste utilisation, environment, ecclogy and industry.

The present visit was initiated by UNIDO, Vienna to
have consultations with the Government of Kenya and prepare a
Report on developing policy and programme for Biotec nclogy in
Kenya and on possible networking with other African countries.
This 1initiative was taken in response to a communication from
. Professor Karega Mutahi, Permanent Secretary, Ministry of
Feclamation and Develcpment of Arid, Semi—-Arid Areas and
Wastelands of the Government of Kenya and based on suggestions
made by Dr. J. Bunders of the Free University, Amsterdam,
Netherlands to Professor Mutahi (Annexure-I). Although the
request from Professor Mutahi related to agricultural and
animal husbandary in Arid and Semi-Arid Lands (ASAL), in the
initial discussions at the start of the present visit Professor
Matahi agreed that it is appropriate to study the basic infra-
structure for biotechnology develcopments in Kenya and the
opportunities for application more widely since this 1is
necessary for contributions to ASAL.

VIS1T PROGRAMME
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The programme arrvanged initially covered discussions with
Ministry of Reclamation and Development of Arid and Semi-Arid
Areas and Wastelands, Ministry of Agriculture, Ministry of
Scientific Research and Technology and the headquarters of the
Kenya Agricultural Research Institute. At the request of Dr.
Varadaraejan, visits were kindly arranged tuv Egerton University
about Z00 Km from Naircobi which concentrates on agriculture and
to the Co)lege of Agriculture and Veterinary Sciences of the

Universaity of Nairaobi. Visits were also made to the Inter-
naticnal C(Centre for Insect Physiology and Ecology and the
African Academy of Sciences. Detailes of the programme are

given in Annexure-1I. Within the time aveilable, 1t was not




possible to arrange visits to Research Institute or stations or

discussions with Kenya Medical Research Institute Kenya
Industrial Research Development Institute, Kenya Cof fee
Foundation, Kenya Tea Authority or to Coastal Marine Fisheries
Institutions. Discussions with Faculty of the University of

. Nairocbi, Egerton University and of the Insternational Centre
for Insect FPhysioclogy and Ecology provided useful additional
information to the valuable discussions with officials of
Ministries and the Kenya Agricultural Research Institute

(KAFI) . A visit to the African Academy cof Sciences was alsco
very useful.

BACKGROUND

1) Demogr aphy

Kenya has a pcpulation of about Z4 million and the rate of
growth of population is 3.7 percent annually. The population
is expected to rise to 36 million by the year 2000. The birth
rate is 5.2 percent and on average, a woman gives birth to 7 tc
8 children. The birth rate has remained the same for over 25
years. The death rate has declined from 2.2 to 1.1 per cent in
this pericd. The vrate of growth of population is among the
highest in the world. About 40 percent of wormen are in the
child bearing age groups. The urban gopulation constitutes 22
per cent of total population and is growing at the rate of 3
per cent yearly. Nairobi has 57 per cent of the total urban
population and is by far the single city with a very large
population of S.2 million. No other city in Kenya has a
population of even one tenth of Nairobi. Infant mortality 1is
declining but still high at 72 per 1000 1live births. Life
expectancy at birth has steadily improved and is 60 for females
compared to S€ for males. The ratio of females per 100 males
is 1CO and these are good indicatory of the position of women.

The Developmznt Plan 1983-1993 envisages the gradual
decline of population growth rates through increase in
education at all levels. It alsoc aims at development of a
large number of smaller urban growth centres in order to slow
down the high rate of increase in the large city urban
population. Simultanecusly employment opportunities in rural
areas and in particular ASAL areas through improvement of
agriculture, grasslands and forestry and investment in industry
in these areas are scught to be increased.

Agriculture is the mainstay of Kenya'’s econamy. Priority
is for food production to ensure self sufficiency and food
security through strategic reserves to meet shortages 1in
drought pericds, Agriculture provides raw materials for lccal
i1ndustries and praocessing for export, especially of cash crops

such as coffee and tea. Production details are given in Table-~
I.




Demand and

Jable - I

Production in 1988 and estimates for 1993
(in Thousands of Tonnes)

1988 1333
Production Demand Production Demand
Maize 2340 2250 3090 2670
Wheat 231 440 255 535
Sorghum &
Millets 181 175 210 213
Rice 28 69 41 84
Beans 309 300 394 366
Potatoes 8zl 760 1048 9325
Sugar 426 393 525 523
Beef 172 183 181 223
Milk 1534 2060 1693 2500
While there 1is clearly good growth in production at the

rate of about 4.0 to 4.5 per cent,
slightly higher rate.
wheat, rice,

demand is increasing at a
The gap is increasing in the case of
beef and milk.

The output in other crops wfil alsoc grow at about the same

rate. Details are given in Table-Z.
Table-2
Output in Thousands cof Tonnes
1968 1333
Tea 160 204
Cof fee 123 15
Sisal 44 S
Pyrethrum 6.7 7.8
Cotton 45 67
Tobacco 6 8
Horticulture 44 70

Production of maize, beans and milk utilises approximately
two thirds of the land area devoted to agricultural production.
It is rot intended to increase this area and proprotion and it
is necessary to increase producitivty steadily to ensure faood
self sufficiency. The balance of one third area is reserved
for production of higher value added commodities such as tea
and coffee which are the major sources of export earnings. It
is also recogrnised investmunts in ASAL will be higher than 1n

irrigated ares but it is necessary toc effect improvements in
the lives of relatively pcorer people living in ASAL areas.
Milk and meat production are scught to be incrased through a

strategy of stall feeding and moving towards zero grazing 1in
order to avoid denudation of land.




Kenya covers an area of 582,646 sq.km. of which 571,416
sq.km is dry land and 11,230 sq.km is open waters. About four
fifth of the land (473,000 sq.km) is arid or semi arid. Only
18 per cent (104,844 sq.km) constitutes the medium and high
potential areas which supports two thirds of the country's
population. While most of the arable land is wutilised for
agriculture, 36,300 sq.km. have been set aside for wildlife
conservation and only 2080 km are left to natural and exotic
plantation forests. The forests include 62 sq.km of costal
mangroves, 1700 km of indigenecus forests, 122 km of exotic
plantations and 1249 sq.km of private ownership.

About 735 per cent of the total land area is arid and semi
arid with vegetation comprising woocdland, bushes, shrubs and
grasslands. One third of the total population and slightly
over one-half of 1livestock population is located in these
areas as also four fifths of all wild life. The preservation
of the environment in such areas and providing Iimproved
livelihood for the people of these areas through better
livestock management and productivity are major concerns of

development. These have to be realised by expansion of fodder
crops and substantial increase in animal feed for stall
feeding. Maire, the present major ingredient of animal feeds

is also needed for human consumpticn and has to be replaced by
alternative sources such as sorghum, cassave, millets and by

procducts from processing of sugar, pineapple, ocilseeds and
cereals.

Intensive high yield livestock meat, dairy and poultry
farming will need animal breeding, disease controcl through
vaccines, chemical dips, artificial insemination, 1in vitro
fertilisation and embryc transfer. Feed materials of high
nutritional value with 1low toxic 1i1ngredients have to be
developed and monitored.

Similarly, higher productivity of cereals, beans,
cilseeds, sugar and cash crops requires new high yielding
variety seeds and plants development, rapid multiplication and
distribution of rertified planting materials. Fertiliser
inputs are about S5 kg per hectare of arable land and total
fertiliser usage 1is expected to rise from 250,000 tonnes
annually at present to 400,000 tonnes by 1933. The high
foreign exchange costs in imports of these and local costs in
transportation are constraints in increased usage. Control of

agricultural pests and weeds in intensive farming is alsc a
major challenge.

Fish production has increacsed at the rate of 14 percent
annually increasing to 138,400 tonnes in 1388 from 48,218
tonnes 1in 1980. Of these Lake Victoria accounts for 120,259
tonnes and other lakes 8,813 tonnes. Inland fish farming
resulted in 1,116 tonnes. There is a decline in fish 1n 1lakes
other than Victoria. Marine fish and shell fish accounted for




7,795 and 418 tonnes respectively representing only a tiny
fraction of the potential marine resocurces. There are clearly
many opportunities for increasing fish production through
modern scientific systems. Ocean fish meal and by products of

fish processing have considerable potential for use in animal
and poultry feeds.

iv) Energy

Kenya's energy requirements are increasing at the rate of
4.4 per ceni per annum. The total enerqy demand at present is
32.43 million tonnes of 0il Equivalent (TOE) and of these 30.30
M TOE or 93.5 per cent is met by wood, fuel. Hydro electric
power and Coal form small proportions (1.0 per cent) and the
balance (5.5) per cent is from petroleum fuels. These
proportions are expected to continue and wood fuel requirements
will therefore increase. The total supply from renewable
resources currently is about 19 million tonnes of which 28 per
cent comes from gazetted forests, 47 per cent from aqgro—

forestry and 25 per cent from range lands. The demand is 294.5
million tonnes.

Hence, the gap 1is 5.5 million tonnes and is met by
depletion of standing forests at the rate of 1 per cent per
annum. Thus the standing stock of 1004 million tonnes in 1380,
declined to 932 million tonnes in 1990 and will decline further
to 800 million tonnes by year 2000. The consequences of
widespread deforestation and denudation of gracsslands are
extremely seriocus.

Forests and rangelands are major contributors to Kenyan
economy providing not only fodder and fuel but alsc sustaining
wild life, which in turn generates toreign exchange income from
tourism. They also form the basis of supply of timber for
construction and pulp for paper mills. Wood is also needed for
plywood panels, fibre board and particle board mills. Forests
thus make significant contribution to industrial development

and employment. Demand is growing at a high rate and in spite
of the schemes for social and commercial forestry, supplies, as
at present envisaged will be inacdequate. Details are given in
Table-3.
Table-3
Industrial MWood Supply and Demanc (Thousand cubic meters/year)
Year Sawlog/FPanels Pulpweod
Supply Demand Difference Supply Demand Difference

1990 1895 866 1025 577 672 - 95
1995 2073 1279 804 S77 =82 - 25
2000 2108 1725 383 746 740 6

2005 2100 L4CS -304 620 940 =320
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Rapid refarestation to augment supplies, has been
recommended by Kenya Forestry Research Institute (KEFRI?> and

several measures are envisaged by Government to increase supply
without depletion. *

vi) INDUSTRY

Industry in Kenya is based largely.on agriculture, animal
husbandary, forestry and to a smaller extent on minerals and
import substitution. Details are given in Table-4.

Table-4

1330 1933
Food Processing 2800 3352
Beverages & Tobacco 362 440
Textile 359 423
Leather 67 81
Paper and Wocd 156 130
Plaestics & pharmaceuticals 148 180
Basic Chemicals . 128 185
Cement and Glass 9 11
iron and Steel 421 Si1
Electrical & Transport 266 324

4675 S672

A growth rate of 6.7 per cent per annum for indstry and
commerce sector is envisaged through several incentives for
investment and for export. Among core inducstries, chemical and
bio technoclogical industries to prcvide fertilisers,
pesticides, pharmaceutical industries for the production of
medicinal drugs and vaccines and agroc industries based on local
raw materials such as ocilseeds, coffee, tea, milk, pyrethrum,
sugar, grains, hides, skins and agro wastes and by producte are
specially listed in the Development Plan.

vii) Educaticn

Education has been of primary importance and currently one
fifth of Government Budget is devoted to Education. There are
S million in primary schools and 522,000 1n secondary schools.
Enrclment 1n the four Universities is over 17,000 and 3
National PFPclytechnics and 16 Institutes of Technoclogy provade
training for over 11,000 students. It is noteworthy that in
primary and secondary schools, ratio of boys to girls 1s
107: 100 and 144:100 respectively. UWomen constitute 30 per cent
of the total student population of Universities. The Ministry
of Education exercises administrative and budgetory control
over the Universities of Naircbi, Moi and Egerton and the Jomo




Kenyatta University College of Agriculture and Technology. The
Ministry of Educational Training and Applied Technology is in
charge of Institutes of Technolcegy and National Polytechnics.
These Ministries do not appear toc provide any funds for
research in the Universities and Institutions.

There 1is an increasing demand for University education.
Student intake rate is being doubled in the period 1988 to 19393
and undergraduates and postgraduates population in 1393 will be
$2,300 and 3,400 respectively. There are currently 12,000
Kenyan students pursuing University courses abroad. 0f these
7,200 are in North America and 2,900 in India. Only 10 per cent
of these students overseas receive Government Scholarships.

The standards of University Education are good. The
Faculty, largely from Kenya, are excellent. Most have received
extensive training in North America and Europe and have carried
out research 1in noted Universities and Research Institutions
abroad. They continue to maintain active contacts through
periodical exchange visits and have excellent knowledge and
awareness of contemporary advances in Science and Technology.

The graduates 1in Science, Engineering, = Technology,
Agriculture, Veterinary Sciences and Medicine find ready
employ-ment generally in Gover nment organisations and
Universities. A small npumber are also employed in private
industry as well as by private plantations and medical
institutions. There 1is clearly enocugh talent and trained
‘manpower for undertaking research, development and extension
work in most areas. This is particularly true in agriculture,
forestry, plant breeding, entomclogy, veterinary sciences,
madicine, surgery and dentistry There are also very good
departments in basic sciences such as mathematics, physics,
chemistry, botany, zoology, microbiclcoegy and nutrition. There
is increasing interest in environmental sciences and ecoclogy.
Knowledge and rich experience from many years of work are
available in areas such as plant, animal and human communicable
diseases and their prevention and control.

viii) Health Services

The steady investments in health services during 25 years
has vresulted in marked improvement of health status of the
pecple. There is increased expectancy of life at birth, better
nutritional status and a satisfactory ratio of women to men.
The Immunisation Programme is being intensified to reduce
incidence of measles, polio, whooping cough and tetanus and
the aim 1s to cover B0 per cent of new born babies by 1993.
Sanitaticon and water supply have to be improved. Environmental
pollution and food contamination levels have to be reduced.

Malari1a, bilharzia and sleeping sickness are widespread
and are causes for concern. Malaria accounts far 20 per cent
of out-patient morbidity cases. There i1s indication of the
increase 1in chloroquin resistant strains. Hookworm and tape




worm are also major causes of illness — impeding growth and
development of children. Sexually transmitted diseases such
as gonorrhea and syphilis are major causes of morbidity.
Others which pose serious problems to mothers are chancroid and
chlamydia infections. There is also spread of AIDS.

The contribution of Government for the health sector is S0
per cent of the total cost and it has been growing at the rate
of 7 per cent. Private sector and NGO contribution is about 42
per cent. During the period 1989-93, while expanding the total
health services substantially, Government contribution will be
reduced to 45 per cent through levy of charges as well by
improvement in the management of of health services for
achieving higher efficiency. Private hospitals are likely to
increase as they are stated to be efficient and are preferred.
A health insurance scheme is being introuduced thrcugh a
National Health Insurance Corporation. A Health Management
Information System is being instituted to provide detailed
district wise Survey and information as part of the drive for
efficient management. Primary Health care with emphasis on
immunisation, nutrition, health education, sanitation, drinking
water supply and community participation is being promocted.
Preventive health care at all levels and schemes of maternal
ard child health are being exparided to ensure immunisation of
80 per cent of all new born babies by 1933.

A Food and Nutrition Planning Unit has been established
for data collection and analysis of nutriticnal status and for
information exchange in the Eastern and Southern African Region
and with the rest of the World. Since iodine deficiency has
been noted, 70 per cent of salt (75,000 tonnes per annum) 1is
now 1odised and it is proposed to extend it to 100 per cent by
1993. Anaemi a is prevalent, especially among children,
pregnant and lactating mothers from iron deficiency, caused
through malarial infection, . chronic haemmorrhage from hoockworm
and schistosomiasis. Preventive health care is rrecognised as
‘the most cost effective system for reducing anaemia. Blindness
from Vitamirn A ' deficiency is a major disability 1n Kenya and 1t
is hoped to eliminate such incidence of blindness by year 2000,

The objectives of health and nutrition will require large
amounts of vaccines and new drugs especially to cure drug
resistent 1nfections. Sanitation and hygiene will need waste
disposal by bilogical methods. Likewise, the treatment and
recycling of water to provide safe drinking water supplies will
again call for a role for bio treatment. Production of drugs,
vitamins, 1codine and vaccines will improve availability and
reduce dependence on imports.

A large proportion of people in FKenya depend on
traditional medicine. There 13 however much skepticism ocon i1ts
efficacy. There 15 renewed interest world over in such

systems. It is proposed to encourage formation of professicnal
associrations and gather information on traditional diagnostic,




therapeytic and rehabilitative control technoicgies as part of
the programme of medical research.

ix) Balance ¢f Payments )

Kenya's agricutlural and industrial sectors are heavily
dependent on imported inputs such as fuel, fertiliser and

machinery. Faoreign exchange 1is generated from exports of
coffee and tea and the increases in petroleum prices affect
balance of payments. There is a negative balance of the order
of 75 million Kenyan Shillings in the past five years. The

value of Kenyan Shilling has depreciated by 46 per cent during
the period 1984-87. There is therefore urgent need toc increase
exports, obtain higher prcaductivity, quality and volume in
coffee and tea to remain internatiocnally competitive. Food
security alsc demands increases in agricultural production tco
meet rising demands. Exports of value added speciality crops
such as products from medicinal plants, spices, per funary
essential c¢ils will be of interest. Simul tanecusly reduction
in importe through increased lcacal production of essential
products, preferably with low capital investment will alsc
provide for better balance of payments situation. External
debt <servicing has emerged as a critical issue requiring
special attenticon.

x) Self Help Movement

Harambee, Kenya's unique self—-help movement operating
since independence supplements cfficial development programmes
through voluntary contributions in mcney, materials and social
services for community wel fare and development. Professional
services contributed without costs are péarticularly important.
The education and training of participants and local community
leaders 1in the application of modern scientific biclogical
methods will be highly rewarding 1n making programmes of
develop—ment highly efficient and econaomic,

Kenya has promoted and developed major scientifi¢ agencies
and institutions related to its economy and scocial needs and
these have been nurtured further since independence. These are
particularly notewcrthy in the areas of agriculture, land and
water rescurces usage, animal husbandary, forestry, wild life,
environment, plantation crops and control of pests in plants
and communicable diseases of animals and human population.
There 1is a vast sotre of scientific knowledge accumulated by
painstakinrg observations and systematic sustained study of all
natural 1living rescurces of the country. Fenyan Scienticsts
have gathered special perceptions of the influence of land,
water and climate on plants, animals, 1nsects ard micro-~
organisms of all types and of the interactions among varicus
living species. The comprehensions of the spread of pests and
parasites and their control by biclogical methods are
particularly rich, Kenyan scientific leadership in these

Q




sectors 1n the world and in the Region has been widely
reccgnised and appl auded. Kenya’s vrole in internaticnal
cooperation and specially in the Developing Countries and the
Third World as well as in the Commconwealth is much appreciated,
resulting in the establishment of several Internaticnal,
Regicnal Scientific Organisations and Instituticns in Nairobi.
Scientists of Kenya have been active participants in research
in Kenya based institutions as well -as in many renowned centres
in developed countries and have gathered high reputaticn for
their contributions in research in traditional basic and
applied biclogy. It is also remarkable to find many scientists
from other countries working in Universities and FResearch

Institutions in Kenya. Through Government and praivate
initiatives, &a large number from Kenya have received education
and research training abroad. A criitical mass of talent and

rich experience in human vresources in all major disciplines of
biclogy is thus available with the potential to make scientific
advances of economic and social relevance toc the country and to
the region and indeed tc the whole developing world. There are
however, concstraints for truly achieving this potential and if
these are minimised and positive support 1s provided, the
results cculd be highly significant for rapid development.

A brief cutline of the existing organisaticns and their
programmes is given below. It must be acknowledged that within
the time available, only limited informaticn could be gathered
on these and there are bound to be many omissions and defects
in the true appreciation of the total scientific capabilities
and systems. Nevertheless a description of these institutional
mechanisms is relevant for evolving policies and measures
related to furture development of bictechnology in Kenya and 1n
the Fegion. The National Research institutions i1nclude
Universities and Fost Graduate Colleges, Kenya Agricultural
Research Institute (KARI), Kenya Forestry Research Institute
(KEFEI), Kenya Industrial HResearch Development Institute
(KIFDI), Kenya Medical Research Institute (KEMRI), Kenya Tea
Develorment Authority (LTDA), National Council <¢f Science and
Technolooy (NCST>» and the Coffee Research Foundation. The
International Organisations include Intermaticnal Centre for
Insect Physiclogy and Ecology (ICIFE), the International Centre
for Research in Agro Forestry (ICRAF) of the Consultative group
of International Agricultural Research Centre (CGIARC), Africal
Academy of Sciences, the United Netions Environmental Programme
(UNEFP) and HABITAT of United Nations.

The largest among these is KARI, established as a semi
autconomous research council under the Science & Technology Act,
1979, It has vresponsibility for agricultural research and
dissemination of research findings, 1in additicon to cooperation
with Universities and other research corganisations inside and
cutside Kenya. It was placed until recently in the Ministry of
Agricutlure. The Fesearch functions and laboratories hitherto
under Ministry of Livestock Develcopnent, have now been merged
with KARI, which itself has now been transferred to the
Ministry of Scientific Research and Technology. Lirector, HARI
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is the Chief Executive. KARI has a Bocard of Management for
policy matters and has members from different Ministries
related to Agriculture and Livestock. KARI has several
National Research Centres and Regiocnal Staticns for sub jects
such as Maize, Pasture, Plant Breeding for wheat and cereals,

Horticulture, Potato, Land, Water and Flant Rescurces
Management, Agricultural Engineering, Dry land Farming, Natural
Fibres, Pyrethrum, Sugar, Animal. Productivity, Veterinary

Systems, Scil Survey, Entomclcgy, Arid Lands and Ecology. The
total staft of KARI is 6000 of which 600 are scientists and 214
are Technical officers, About 1000 are Technical Assistants
and Technicians. The balance 4300 are administrative and
support staff. Apart from research, it provides services for
pest monitoring and control, scil analysis and scientific
information. Under KARI, the Naticonal Veterinary Research
Centre prcduces renderpest vaccine and supplies toc cseveral
countries. KARI has linkages with i1nternatiocnal centres 1in
Kenya and abroad, the Tea and Coffee Research Foundaticns and
with Private Company Fesearch. KARI conducts conferences,
wor kshops and training cources and publishes a Journal.

Hith the transfer of KARI tc the Ministry of Scientific
Research and Technoclogy, liaison with the Ministries of
Agriculture, Livestock Development, Environment and Natural
Resources, Health, Water Development, Commerce and Industry,
Touriem and Wildlife, Energy and Regicnal Devel cpment,
Transport and Communications, FReclamation and Development of
Arid and Semi Arid Areas and Wastelands ic maintained through
the Board of Managemer.t and by appointment of Research Liaison
cfficers in these Ministries. The Director FKARI is a Member
of the National Council for Science and Technology. It
administers 17 Maticnal Centrec, 35S Regional centres and 11 sub
centres. There are specialist Mational Level Committees as
well as Re-earch Committees for each Centre. There are alsc
National Programme Coordinators.

The budget allocation for KARI has not been changed after

its transfer. Some resources are alsoc obtained from
International Organisations. KARI recruits Science graduates
and they alsc carry out research for higher degrees of
Universities. They tend to remain for the whole of their

career itn the National Centres and some are seconded to
Ministries from time to time. There dces not appear to be much
new vrecruirtment at higher levels. The total resources are
somewhat limited and noat large encugh to add new laboratories

and modern instrumentation and replace old ones regularly in a
signi ficant manner.

The prcogrammes related to biotechnology are being pursued
by KARI. These include the following:

Vaccine Development fcor Anthrax, Finderpest

Artificial Insemination of Cattle and In Vitro
fertili1sation, Embryo Transfer
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Tissue Culture Propogation of plants such as pyrethrum,
horticultural crops.

Tissue Culture for Ornamental Flowers'for Export

Potato, Cassava, Sweet Potato, Micro tuber propogation and
for virus free material

Tissue Culture for Fruits (Peaches, Plums, Pears, Grape,
Citrus varieties)

Induced Somatic Resistance against coffee rust disease
through callus secondary stage

Tissue Culture for high gquality tea
Micro propogation of selected sugarcane varieties

Incorporation of streek virus resistance genctypes 1in
Maize to restore resistance now decreasing

The Ministry of Agriculture continues tc be responcsible
for <some agricultural research. The projects include soil
science, fertiliser and pecticide residue monitoring, crop
protection from pests and Information Bank. Some institutions
udner the Ministry are Plant Quarantime Research station and
National Seed Quality Control Service. Other important
Research institutions include Kenya Trypancosomasis Research
Institute ((KETRI) and the Research Institutes of Coffee
Research Foundation and Tea FRecsearch Authority. The last two
are supported by Industry.

Kenya Forestry Research Inetitute (KEFRI) is the major

organisation with research interests in preservation of
forests, introduction of quick growing trees, contrcl of
diseases in wild life. Agro forestry is a major interest for

ensuring availability of timber, fuelwcod and raw material for
paper.

The College of Agriculture and Veterinary Sciences, Kabete
Campus of the University of Nairobi is & major institution with

several Departments of Science, carrying out impor tant
research, 1in addition to teaching. These include Departments
of Botany, loclogy, Bicochemistry, Mathematics, Physics,

Chemistry, Medicine and Meterclogy. There are several research
projects related to Bioctechnolcgy already in progress 1n  a
modest way. The basic facilities are largely for teaching.
There is no separate research grant provided to the University.
Financial support for establishing facilities and conducting
recsearch appears to be from research project grants provided by

internaticnal agencies or under bilateral agreements. Small
amounts are available from KARI and Ministries of Government
and from Industry. The Vice Chancellor has constituted a

Committee of the Faculty for examining future interests in
Bictechnology and it has recaommended that & Biotechnology
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Centre should be established in the campus with adequate
facilities for research and development in modern bioclcogy and
with participation of faculty of different departments. The
Report has been circulated to Government. A list of scme
projects now in progress is given below:

Tissue Culture for flowers

Sugarcane Embryogenesis

Animal Embryo Transfer

Animal Vairus Mclecular Biclcogy
Hormonal control of fertility in Sheep

Effect of Sleeping Sickness, Trypanasomeslis on reduction
of spermatogenesis

Neurophysiclogical response in repraduction 1n croccdile
and fish

Drcught Monitoring
Drug resistance in Schistosomasis
Natural Pesticides from Neem and other tropical plants

Monoclonal Antibodies i1n Trypancsoma and Tsetse fly
infections

The Faculty maintans high standards in teaching and recearch
and bhas excellent linkages with Kenyan Research Councils and
with Internaticnal Research Centres in the Fegion. Faculty
have worked abroad. There are also many wvisiting Scientists.
The instrument facilities however are not modern or adequate to
meet the needs of modern molecular biology, immunology and
genetic engineering. These have to be augumente 1.

Nairobi was constituted in 1387 from a College which developed
from 1955 1in the area of Agriculture. The University has
expanded vrapidly and the academic staff number 310. It ie
planned to increase the staff to 500 and students population to
S000 by 1931. The University has departmente in humanities and

Egerton University at Nakuru Mjoroc 230 km north  west  of

sciences including physical and biclogical <sciences and
provides undergraduate and post graduate courses and research
facilities. Being a vrelatively new University, with large
expansion, the facilities are modern. There is emphasis on
research with a Deputy Vice Chancellor in charge of programmes
of research and erxtension. There i a goocd computer centre.
There arve departments of Agricultural Engineering and
Agricultural Economics, Fesearch projects have to be funded
largely by external grants from Internatiocnaeal Agencies and
Naticnal Ministries and Research Councils, Here aga:rn  the
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extent of support 1is still modest. The 1loccation of the
University offers opportunities for research in grass lands,
horticulture, fisheries. Some of the research prcjects now in

progress 1n subjects related to Biotechﬁology are menticoned
below:

Patate and other vegetable micro tuber propogation 1n
operation with Cornell University

Sorghum varietal improvement
Oilcseeds research (Sunflower, Sesamne, cottonseed)?
Millets improvement by chloaroplast studiecs

Fisheries development in Lakes

The Univercity 1ie recruiting new staff. Support  for
research is being provided from organisation such as US AID,
IDRC, Canada, UNDF, Fockefeller Foundation and the Government

of Kenya. The University has 1000 acres of land for research
and a further 3000 acres of Commercial farms asz well as animals
for meat and daivry production. There is clear interest 1in

develop—ment and application of bioctechnology.

(ICIPE) 1is now in a new large campus, with new buildings and
facilities for advanced biological research. It has excellent
core ctaff recruited internationally and 1t 1= bz=ing developed
under the dynami< leadership of Praofescsor  Thomae R.0dhi ambo.
It is receiving large support from a number of UM agencie.,
Foundaticocns, Aid Programmes of several countries in UWestern
Europe and Morth America, Development Banke and Firance Bodies

and from Inductry and Government inn Henya. Its core research
programmes include crop pecsts, livestock ticke, medical
vectors and tsetse and their control. There are research
support unite for Chemistry and Bicchem:otsy, Cell Biclogy,
Sensory Physiclogy and Bionathematics we well as for

internaticonal cooperation network and social science interfadce
for integrated pest control. The Centre is clearly emerging as

an international centre 1n modern bioclogy related to pest
control in tropical countries and particularly 1n the African
Fegion. There are sclentists already carrying out rescearch i

molecular and cell biclogy and genetic engineering.

The Centre is unigque in combining excellent knowledge of
develcpmental biclogy of i1nsects and their i1nter—action with
plants, «crops and micro organisms with modern Liology at
molecular cellular level. These studies are related to
ecoclogy. There 1s excellent potential  for development of
bictechnology with emphasis on controal of diseases of plante
and animas. The Centre 13 well equipped to organise workshops

with internaticnal faculty and to conduct ma)or conferences.
The Govermning Council has Members from the African Reg:on  ac
well as from countries cutside Africa. Studies are 10 progrese




on plant res:stance, biclagical control, plant varietel

improvemnent, interventions in i1nsect development stages,
effects of inter cropping, natural enemies of animal diseace
1nsects and overall ecology. There are high qQual:ity
publications and rigorcus reviews of research projects. There

are field stations in Kenya, Phillipines, Somalia and Zambia.

The African Academy of Sciences, - of which Frofessor
Odhiambo is President, 1is lccated in ICIPE Campus and is
evolving as an institution for internatiocnal ccoperaticn  and
develcocpment of science in Africa. It is evaolving major
Information Banks with Computer facilities and is establishing
linkages with majcr Scientific Academies and Societies and
International Council of Scientific Union (ICSW and
International Scientific Unions. There are other Incstitutions
which are 1in a pocsition to conduct research and support and
coordinate research in bictechnolcgy include KEMRI, UNEP,
HABITAT, ICEAF and ILARD and Industry FResearch Centres.

The Ministry of Research Science and Technology of Kenya
is evaolving as a Central Government Agency to coordinate and
support research and transfer of technology. It has identified
six major thrust areas for development and these are Forestry,
Fisheries, Agriculture, Animal Disease Control, Industrial
Develocpment and Medical Research for Human Health. Leng term
planning is carried cut by the Maticnal Council of Science and
Technology (NCST), which is placed in this Ministry. NCST has
established the Kenya Scientific Information, Documentation and
Communication Centre (KENSIOC) to develop information services
for elaboration and implementation of national ST plans.
NCST has specialist Committees and Research Committees. It is
expected that the Ministry will alsc, 1in future, provice large
support for research projects in Universities, Fesearch
Institutions of Governaent and Industry and coordinate
international cooperation. It has already taken init:atives to
identi fy programmes in bioctechnology.

Fealising the potential of bictechnoclogy for soCio—
economic development of Kenya, a number of initiatives have
been recently taken to 1i1dentify areas and cb jectives
speci1fically of value to Kenya and to explore strateqies for
pursuit of research and application in such areas. The NCST
has prepared a Report on the subject i1in 1989 and has presented
it to the Government. The following HWorkshops have been held:

Jan 13987 Biotechnology in Agricul tural Research
organised by KAFI at the National Fyrethrum
Fesearch Centre, Moloe and the Naticnal

Horticultural Research Centre, Thika

May 2Z4-26, Flant Biotechnology Workshop: Precent  and
1983 future bictechnology research and applicationeg
for kKenya organised by KARI (for programme




please =see Annexure-111)

Feb 25 - Nati1onal Conference on FPlant and Animal

Mar 3, Birotechgnalogy organised by KARI at Naivobi

1930 (For Prcaramme please see Annexure IV}

Feports of these are not yet available. They provide a
broad coverview of the areas of patential interest. A Feport
entitled "The Potentiality of Biotechnology Research and

Development 1n East African Universities and Instituticnse 1in
Burundi, Kenya, Riwvanda, Tanzania and Uganda is being finalised
by Dr. Nocrah K. Olembo of the Department of Bicochemistry,
University of Nairobi,P O Box 30137, Nairobi. Dr. J. Bunders
of the Department of Riclogy and Society, Faculty of Biclogy,
free Univercsity, de Boebalcan 1089, 1081 HV Amsterdam (Tel Z0-
S5485708) has visited Kenva for discussions on areas of
biotechnology with Ministries of Government and the University
of Nairobi. She also arranged for a team of two colleagues,
Miss Helena Sarink and Mr. Hans Langeveld to visit Kenya in
November -December 19835 tco make field surveys and have
discussions with Research Incstitutions in different parte of
FKenya with the assistance of Dr. Calestous Juma, Director,
African Centre for Technology Studies to cutline networking of
bictechnclogy groups in Kenya. - Dr. Juma has earlier published
a book on bioctechnology i1n Kenya and Africa but a copy could
not be obtained. The two Dutch colleagues of Dr. J. Bunders
had discussions with Dr. §S. VYaradarajan in Nairobi but a
meeting with Dr. C. Juma could not take place. These
discussions and reports will be 1nformative and useful 1n
future planning of biotechnology in Kenya and the FRegion.

Kenya's economic and social development plans and
objectives clearly provide extraordinary copportunities for
significant contributions throuagh research and application of
bictechnolcgy. The economy is largely dependent on
agriculture, food production, fodder, meat, dairy products,
tea, coffee, ovilseeds, fish, pyrethrum, medicinal and aromatic
plants, fuel wood for energy, commercial forestry for timber
and paper pulp, cotton and natural fibres, sugar and i1ndustrial
development based on processing of agricultural products, meat,

fish and milk. Kenya could be regarded as a Bictechnology
country. It has, fortunately an excellent base in education,
research and 1international cooperation in bio—sciences.
Therefore, the needs for bictechnolcgy are clear and expert
human resources four 1ts development are avallable. The
following areas are particularly recommended for active

pursul t:

Varietal 1mprovement 1n malize, wheat, sorghum, millets for
drought and pest resistance
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Tissue culture propcgation in vegetables, fruits, flowers
Micro tubers in potato, cessava, sweet potata

New high qual:ity tea and coffee varieties development for
export

Introduction of Rubber, 0il Palms,. Cashew, Cardamcon,
Cloves, Fepper, Ginger and Spices by tissue culture and
genetic engineering

Mushroom cultivaticon, Cheese production

fodder c=species with drought and salimity resistance

Mulburry cultivation and Silk production

[y

uqgarcane improvements for higher sugar content

Quick growing tree plantations for timber by tissue
culture

Bamboo cultivation with tissue culture
Paper pulp yeilding varieties for commercial forestry

Fuel wood from quick growth species of eucalyptis,
causirina

Escsential coil plants for per funery for export

Speical plants for providing natural pesticides, medicinal
producte (Meem, FPyrethrum, Diascora, Artimessia)

Bioclcogical Nitrogen Fixation to substitute imports o7
chemical fertilisers

In vitro fertilisation and embryo transfer to effect herd
improvements for meat and dairy products

Animal vaccines
Animal disease Diagnostics with Monoclonal Antibioctics
Fish farming, agqua-culture

Di1lseeds development (Sunflaower, Sesame, Safflower,
Nigerseed) to provide oils and by product oilcakes for
animal feed

Animal fertility Fegulation Vaccines

17




Human Health

Diagnostic Devices for communicable diseases

Human Vaccines Development

Cultivation cf Seaweads for icdine extraction

Fecearch in parasitic diseases and their control

Erclogical Methods of Contreol of Malaria and Farasites

(Bacillus thuringenesis)

Local praduction of Antibictics by fermentaticon

Environment and Ecology

Identification of plants for arid, semi arid areas and
wastelands to retain soils and halt desertification

Drcught resistant grasses, shrubs

Biclogical oxidation with specified organiéms for effluent
water treatment

Humarn waste treatment to produce biogas and bio-fertiliser
for achieving better sanitation and hygiene

Fegeneration of forecsts with tissue culture propogation

Municipal waste treatment by bioclogical methods

Fecycling of water from human settlements, industry

Wildlife disease control

FProduction of animal feede and raw materials for

zerc grazing and stall feeding (Treated by products of
agriculture and food, fish meal, meat 1industry by
products, wheat bran, rice bran, oilcakesg, forest
oilseeds, enzyme and micrcobial treatment of straw to
increase digestibility and food value)

Energy plantations for Rural Energy

-

FPollution Control in lakes, reservoirs, mining sites

Agr o waste conversion to fertilisers

S1lk praduction, i1ntraducticon of mulberry

Enzymes for deharring of skins
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Enzymes for Leather proaduction

Fermentaticn Industry for efficient proaduction of alcohol
and other chemicals from mcl asses

Micrcbial Technology Industries for Antibictice, Vitamin
C, speciality chemicales

Fermented dairy proaducte (cheese, ;oghurt)
Glucwese, fructouse syrup from sugar, starch
Starch from tubers, corn

Mad: fied =tarches

Iodine from =swa weeds

Alginates, gelling agentes from algze
Caffeine from agro waste material

FRice bran il extrection with stabilisation of enzyme

H:gh gual:ty wines, liquevre from grapes, fruits; far export
Vitamin A& production from lemongrass oil

High quality bioclogical products from abbatoiv (Heparin,
enzymes for cheese production, Dreid blaca, offal for
animal feeds?

Microbial Mitrogen Fixation Organised culture production
by fermentation

Treatment of Distillery wacte to produce bicogazs and
fertiliser

Monoclonal Ant:body Diagnostics
Vitamin C production

Neem Extracte for Pesticides

T mema ATl RaAm e e e e s S e e

In view of the interests in biotechnology, pervading many
scientific dicsciplines and application areas, 1t 1s necessary
to evolve a Central high level body to organise and ccoordinate
research, develapment and application in a rapid and efficient
manner. It is suggested that a National Commission or Board on
Biotechnclugy be esteblished, with Membership at high level of
interested agencies and Ministries. The Coemmission should be
.provided with vrescurces and powers and work ao a BEML




autonomous  body. It will have the folloawing functionsg to
ensure quick development of infrastructure facilities and human
rescurces and for promcting application.

i)

ii)

111

v)

vi)

vii)

viii)

ix)

x)

xil

xii)

xiiii)

xiv)

XV?

xvi)

Xvii)

xviii)

Long term and short term plans and identificaticn of
opportunities in all sectors

Training by provision of support to Universities,
research institutions, industry

Funding of research, development and demcnstraticn

Establishment of Natiocnal Microbial, germ plasscn plant
and animal species ccallections

Information Bank

Fegulation for Safety 1n Genetic Enoineering and
release of products

LLarge scale pilot demonstraticns
Internaticnal Cocperaticon
Inter institutional Cod}dination, Monitoring

Creation of Risk Investment Ventures with partial
funding in such companies

Promotion of companies for certifia2d seed, microbial
cultures for bioclogical nitrogen fixation, production
of tissue culture plants , micro tubers

Intellectual FProperty Righte - Purchase of

Technologies, High yielding seeds, cultures for
naticnal use.

FRecommendations for fiscal incentives, customs tariffe
for investments, import of equipment

Special Awards for Achievements

Approvals for services of inernational consultants
Support for Scientists for participation I¥s)
international wor kshops, conferences and for

organisation of such meetings in Kenya

Innovative Schemes and Support for rural area
bictechnology based schemes

Support for engineering, project consultancy companies

to prepare feasibility and project reports and for
detailed engineering




xix) Freparation of quarterly reports to Government and the
public on the internaticnal and natiocnal developments
and cpportunities i1n bictechnclagy

xx) Dissemination of Information through publicat:icons,
radio, television, films, lectures

xx1) Identificaticn of gaps in trained human rescurces and
effect remedies

xxii1) Early identification of emerging cobsclescence 10
facilities, products, services and initiate measurec
for modernisation

xxi11) Take all other needed steps in pclicy and institution
building to evoclve Kenya as a major bictechncloay
country in economic and scacial development and to meet
Natiocnal Plan Objectives efficiently and with speed.

It 1s essential that such a Commiscsion is headed by a very
Senior Member of Government. The Commission can function
through Executive Committees for (a) Research, Development and
Demonstration, (b» Infrastructure, (c) Technology Application
and (d) Pclicy Formulations. Bioctechnology 1= knowl edge
intensive and can alsc generate employment on a large scale 1in
rural areas. Investments in a timely manner with critical
sizes can vresult in high benefits. There are large
possibilities for conservation of natural rescurces and for
export of products, in addition to 1increacsing food and
nutrition security, human and animal health. The Feports of
the Commission should be widely criculated and receive high
level recsponse for action in Government and Industry as well as
in the local bodies and Communities.

Bictechnology developmente are very wide in the world and
international cooperation is highly desirable. Kenya 1s highly
suitable for the establishment of a Fegional Networi: Centre.
. UNIDO may consider the promotion of such a Centre with the
cocperation of Governemtn of Kenya and Governments of Countries
of the Region. The Centre can be linked to the network of
ICGEB and have roles for information, scientists exchange,
training and for promoting Regicnal Research Projects and
demoncstration projects. A small office carn he located 1in
Nairobi within the campus of an Instituticon which has
facilities for Library, Computers, Telecommunications, storage
of special bicchemicals or banks of micro orgenisms culture and
germ plasm caollections. The Centre should have a high level
executive Council and Scientific Advisory Committee.




It 15 a pleasure to acknowledge the ascictance recerved
from a large number of officials and scientists during the

visit. My thanks are due tc Dr. K. Venkataraman «f UN1DO,
Vienna and Mr. A. Pagani of SIDFA, UNDF office, Naircbi and his
colleagues. I am grateful tc Professor A. Mutahi, Fermanent
Secretary, Ministry of FReclamation and. Develcpment of Arad,
Semi Arid Areas and Wastelands. I am happy tc recurd my
appreciation cf the helpful infoermation and of discussions with
Heads and staff «f Research Institutes, aofficials o f
Government, Faculty of Universities and senior Members of

HABITAT, UNEF ard ICIFE and for the acscistance received from
all of them.
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MINISTRY (V1 RECLAMAN UGN AND !)IZ\‘I‘_I.(H‘.’\IEN'I or ~Lt,

SEMLARID AREAS AN WASTELARDS ANKEXURE -1
Telegrems: ~Daviavps™, Nauobn r.\ / KENVATIA INIER [T STRNAN
Telcphone : Nawobi 332343 ‘.’.’\"i’%‘?ﬁv};&h’, COMIERENCE CLUNERE
Wino ecplving plegae Quote \:.‘{'-):-{‘lx\\ ’ . .'T C e :' :
. ) . ~4?~:>:.‘2}< HARAMBLL ANTUNUT
et No. MRDASW 13/3/(16) St P.O. Bar 20T
- ) . NAIROW
a0 GBI .. oo ceeenieesie sies ot
22nd August, 0
Dr. Antonio Paganl,
Senior Industrial Development
Field Advisor, . .
UNIDG, Kenya, -
Kenyatta International Conference Centre,
P.0. Box 30218, .
NAIROBI. .
pear D~ pajﬂ’f\w
O BIOTECHLOLOGY RESEARCH FOR KENYA

During discussions in my office with Dr. J. Buaders

of the Free University in Amsterdam, 11 was agreed that iy
Ministry could contact you for assistance in the arcd

of research :n biotechnology. The -idca had been mooted

to Dr. Bunders by pr. G. Tzotzos of UNIDO.

As you might be aware, we in Kenya are very much jnterested

in using piotechnology for the. improvement of our agricultura.
production in Arid and Semi-Arid lands (ASAL). Amorg the
other fields we are thinking of is the use of diagnostics

for cattle and crop diseases as well as improved agro-forestis
methods.

We know that UNIDO has the capability and possibility 9
help us in jdentification of the most relevant targets

L¢/ in those fields of research. We would therefore like tO
make a request for assistance in this area of our work
in ASAL.

We look forward to your response to this and possible further
discussions on the subject. ’

Yours SML‘ ¢ I7

—— - -

PROF. KAREGA MUTAHI
PERMANENT SECRETARY

KM/ jao




Nov. 1989
Sunday 1¢
Monday 20 am
pm
Tuesday 2t am
pMm
Wed. 22 am
11.00am

DR .S. VARADARAJAN

Visit to Kenya

Bregramag

Arrival in Naircbi at 23.00 Hrs,
Met at airport by Dr.A.FRamachandran
Executive Director, HABITAT

Stay at Norfcoclk Hotel

Mr A. Pagani, SIDFA
UNDF office )

Ministry of Reclamation and
Development of Arid, Semi Arid
areas and Wastelands

Prof. Karega Mutahi

Fermanent Secretary

Mr. J.S. Omambic, Dy. Secretary

Mr. M.A. Obudo, Dy. Secretary

Ministry of Livestock Development
Mr. A. Mutai,Divrector
Mr.

A.

Pagani, UNDP

Ministry of Agriculture
Mr. D. Name, Fermanent Secretary
Dr. Mathias V. Oggema
Research Liaison Divector
Muchiri Gich.iki, Engineering
I.R. Kiiree : Farm Planning
G. Fgolla : Training
Mr. M.O. Were: Crops

ir.
Mr.
Mr.
Mr.

Travel
Njoro

by Car (200 km) to Nakuru,

: ANMEXURE-T1

24 floor
Kenyatla Inter—
naticnal Conf.
Centre '

26th floor
Kenyalta Inter-—
naticnal Conf.
Centre

Kilimco Houcse

Kilimo House
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am

pm

am

pm

pm

am&

pm

3.30pm Arrival Egerton University Nakuru, Njorc

Professor Oliver S. Achwanya
Faculty of Science

Professor J Luaoqo, Dy. Vice
Chancellor, Research & Extension

Professor lItolya, Flant Bictechnclogy

Mr. A. Pagani, UMDP

International Centre for Insect
Physiclogy and

Dr .N.N. Hossanga

Meeting with Group from Netherlands
(students of Dr. J. Bunders)

Miss Helen Sarink N

Mr. Huib de vriend
of the Department of Biclogy and Society,
Faculty of Bioclcgy, Free Univercsity,
de Boelclaan 1087
1081, H.V. Amsterdam

High Commissicon of India
Mr P.P.D'Scuza, High Commissioner

Visit to Naircbi National Park

Mr. Nelson S. Mecrani

Director of FPolicy Development & External

Felations and Special Representative of

the Executive Director for Inter Organisa-
tional Affairs

United Nations Environmental Programme, Faris

University of Nairobi Chirom Campus
College of Agriculture and cutside Nairobi
Veterinary Sciences

Frof. Mukunya, Divector of
Campus

Dr. Mrs. Norch Olembo

Dr. Norah K. Olembo (Biotechnology)
Professor Weenidi (Zocology)

Professor Kumani Weilithaka (Hurtliculture)
Dr. Andrew E. Oker jo (Meterology)




Dr. J.0. Midiwc (Chemistry)
Professor Richard (Botony)
Professor B. Bhat

Professor West (Mathematics)

Dr. J.0. Makowic (Natural Products)

Professor Kimolthi (Parasitolozy)
Professor Kamaale (Medical Results Communicate
Diceacecs)

Professor Karu (Virology - Ecolcogy)
Professor Mahocoti Fresh Water Ecoloqy
Professor Mochanty Insect Physiclcogy
Professor Karanja Cell Bioclogy — Fertility

Requlator in Fish

pm Dr. A Ramachandran
Executive Director, HABITAT

Tues. 238 am Mr. A. Pagani

am& International Centre for Insect Physicloay
pPm and Econoly )

Prof. Thomas F. Odiambo, Director

Dr. N N Massamba (Genetic Engineering)

Dr. W.A. DOtiens

Dr. E. Osir (Moleculer Biochemistry)

Dr. G.P. Kaaya (Hioclogical Control)

Dr. L.H. Ctiens, Tgestes Research

Professor Vhaomas 0Odiambo Director

Dr. Paul H. Copstic, Dy. Director

Dr. Ne NhNgangu Massambe (Genetic Energee)

Miss Rose A.N. Washika »
(Principal Communicetion offices)

am Ministry of Research, Science & . Utalli House
Technol agy

Wed.

N
w

Mr. S.N. Arasa, Feranent Secretary

Mr. A.FK. Gachuhi: Deputy Director
(Kenya Industrial Research and
Development Institute)

Dr. J.K. Wanjama, Asst. Director
(Biotechnology

Dr. Ms. Rista Odingo, Research Officer
(Biotechnology & Veterinary Sciences)

Mr. S.M. Muthoka, Sr. Research Officer
(Arid Lands and Agriculture




pm

Thurs. 30 am

pm

Fri I Dec. am

pm

Sat. 2 Dec. pm

Naticnal Council for Science and Technology
Dr. B.N. Majisu Utalll Houue

Discussicns continued

Ministry of Reclamation and Develcpment Kenyatla
of Arid, Semi Arid, Areas and Wastelands Internaticnal

Conference
Mr. J.S. Omambic, Dy. Secretary Centre
Mr. M.A. Obudo, Dy. Secretary

Kenya Agriqulctural Research Institute Fenya House
Dr. A. Mairu

Mr. S. Ramakrishnan
Senicor Advicer, Ministry of Finance
Office of Vice President of kKenya
Attend Reception hosted by High*®
Commissioner of India

Mr. P.P. D'Scuza

Departure for Delhi via Bombay

Arrival Delhi
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ANNEXURE - III

N Y
- KENYA AGRICULTURAL RESEARCH INSTITUTE

PLANT BIOTECHNOLOGOGY WORKSHOP: PRESENT AND FUTURE BIOTECHNOLOGY

RESEARCH AND APPLICATIONS FOR KENYA

WORKSHOP PROGRAMME -
Wednesday, May 24, 2o Falday, May 26, 1989

.- . OBJECTIVES OF THE WORKSHOP

_ " The paincipal objective of the wirkshop is to baing Kenyan scientists
. together to.discuss the ‘present and futune aole af plant biatechnology in
" Kenya. Tissue culture and other novel technologied §ox improving quality and
- dncaeasing efbiciency of production of agricultural cropé and commeacial
_products ‘of industrial use will be the focus gor discussion. :
C e rrm--- = - 18-44 also d{ntended to promole collaboration and cooadination 4in -
- .. bdotechnology aesearch and to.establish paiorities {foxr the enhancement of
© 7 future biotechnology xesearch and application in Kenya. .

Dy s

- A . -.

3

" * MEMBERS OF THE ORGANIZING COMMITTEE
-. ’l.l mecc Uambugg.iCMéApmor}i' LT Reoearch O;&icu.NARC,-P.O.

Box 307148, Nairobi.’
2.7 " "DA. Mary Thomas-Comptom

. {Treasuren/Secretarny) 3 - NARC-KARI/MIAC Consultant,
. . T . National Agricultural Research
. DU : Centre, P.0. Box 450, iitale
AP LS | ot
3, o Da. A Abou-Zeid . T 7 . - GTZ Consultant, Genebank,NARC.
ST T T Muguga, P.0. Box 47351, .
) a - Nairobd.
4. Pia‘.’ K. Wadithaka . - Dept. 0§ Crop Science, Kabele,
- University of Nairohi.r.0. Box

30197, Naixobds




5. n‘o .Jo M’L _ -

AL

3 A

Painclpatl Research Officer,
_ - Kenya Forestry Research
Institute, P.0. Box 74, Klhuyu ¢
6. M. J. K. Rutte = Deputy Dixector, Crops, Solt
: . and Wates, KARI Headquaaters, o
P.0. Box 57811, Nalrobl
[ 2]
PROGRAMME
N ' O
Wednesday, 24th May, 1989
. C
Time Activity/Speckex Speaken/Organizer
C
7.00 p.m. Welcoming Guests Hr.J. K. Rutto
. Siltver Springs and othex members O
Hotel ob oaganizing
- . commitiee
nmuuy. 25¢h my'. .m i '
R /. - - Le]
SESSION I - auwumn. Da. c. o. Ndicltu
. . o
Opuwts the UoMop . Da. Ndiritu, Director,
: 0o
' $.30-9.00 am Reglstration
9.00-9.20 am Welcoming and quoduotm O
9.20-9.50 am "opawug Speech . Hon Muhoho,Minlster,
. MRS&T C
9.50-10.00 am Vote of Thanes " Chaiaman KARI Boasd 0f
Management T . . .o Py
10.00-10.15 am Coffee/Tea Break =
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0.15-10.40 em

10.40-11.00 am

11.00-11.20 e=
11.20-11.40 anm
11.40-12.0Q

12.00-12.20 am

2.20-2.50 pm
2.50-3.10 pm

3.10-3.30 pm

2.00-2.20 pm -

B |
lZ._ZOflI.‘O am°r.

-w-m.J.w

Keynote Address - The ascle
of Blotechnology 4n Kenya's
Agalculture

The Role of Blotechnology i
Forestry Improvement-dn Kenye

Apptication of Blotechnology {n
the {mprovement of aoot and
Lubex crops

Mswtu of 8iotechnology
Apptications {n Plant
Improvement

Fm Taends {n Biotechnology
and the xole of unlversities
{n manpower development -

Rote of Blotechnology {n

- the Pxoductlion of Root and -

Tuber Caops {n Kenya -

- Potential Role of Biotechnology
in the Production and Impaovement

of Cereal Caop Paoduction {n

s - Kenye
ll.(ﬂ'_l.Oo,ﬂ Dlscusslion
.. L . .. . R R ~f. et
1.00-2.00 pm Lunch
SESSION III - Chalwman, Pxof. Walthaka

Biotechnology {n Plant Geamplasm Mx. Seme

(_:ouuvuton 'M Dlatalbution

r

Advances n Plant Blotech-

. nological Research M.Appu‘

cation {n KEFRLI ~ - -

Potential Apptications of

B8ilotechnology {n Malze Baeeding
$or Kenya .

Coffee/Tea Break
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Da. Odeaa, Director
KEFRI ©
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Wambugu ,NARC, Muguga
. ¢
Prof. Waithaka,
Unlversity of Nairobdi
G
Mx. Njoxoge,Potato
Research Centre,Tigonl ¢
'Ih. 0Oggema ,NPBRC.Njoro - ' e
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Genebank, NARC, Muguga
Dx. J. Maangl,KEFRI ¢
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Mrx. Ochieng,NARC,Kitale
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SESSION IV ~ Chalaperson, Mrs F. Wambugu

3.30-3.50 pm The’Use of Blotechnology 4n
Caop Paotection

3.50-4.10 pm Chatlenges in Soxghum
Improvement §ox Kenya
where Biotechnology might

'] .m -
' 4.10-4.30 pu Biotechnology Application
4n Protection of Plants Faom
Insect Pests
© 4.30-5.00 pm Discussion

1.00 pm Cocktait
_ = Svex Spaings Hotet

Falday, 26tk May, 1989

SCSSION ¥ - Chalaman, Da. Muangl

9.00-9.20 am The Use of Biotechnology to
Increase Pyrethaum Production
in Kenya .

$.20-9.40 am The Role of Blotechnology in

Hoaticultural Research {n Kenya
9.40-10.00 am The Use o} Biotechnology in the
: Enhancement {n Nitaogen
Fixation in Plants

10.00-10.15 am Coféee/Tea Break

Ma. “Self, NAL, Nalrobl
M. Ochanda,WARC, Alupe

ICIPE Representative

and {nvited

§

Mr. Ottaro,NPRC,Molo

Mr. Madumadu,NARC,Thika

Dx. Nancy Karanja,NARC
Muguga

e " o
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10.15-10.35 am Advances {n Plant Quesanting - Da. Okloga
. Paocedures: Important )
Applications o‘ Blotechnology

¢08 Kenya
10.35-11.45 - _Omu‘eu“u
I. Establishaent of a Blotechnology Centre n KARI .
;:Pdowty areas that would be {ncluded {n such an establishment

8. Funding opportunities = ' _
9. Blotechnotogy Society of Kenya =

11.45-12.00 noon  Break

SESSION VIX - c&om;_ M‘ Ma.Rutto

12.00-12.20 ' Houdw/p Susmary . Da. Mary Thomas-Compton
12.20-12.40 Closing Speech - Eatablishment  Da. Wang’atl,NCST
. oé Blotechnology {n xelation” -
Strategy
12.40-1.00 pm Closing Remarks Chalrperson
: - : ' ° - m. Fo m"
1.00-2.30 pm Lunch :

2.30-3.30 pm -  Plant Blotechnology Task
' , Foace Meet!ing:
= Chalrperson = Mas F. Wambugu
= AL Hembers of Oxganieing Cosmittee ;
= Invited guests _ :

- o
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KENYA AGRICULTURAL RESEARCH

INSTLITUTE

NATIONAL CONFERENCE ON PLANT
AND ANIMAL BIOGTECHNOLOGY

February 25-March 3, 1999,

KENYATTA INTERNATIONAL
CONFERENCE CENTRE

Conterence Ubjectivac:

- Ta acqua:nt renvan
gcrantists and oifictais
with biotachnoiog:cal
advances and their
satential in plant and
animal science

- sdevelcp recocanendations 2n
priorty areas for reiearch

- draw up an action plan tar
astablishing & biotech-
nalogy in renya tor
resaarch and training





