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FOREWORD 

The latest of the workshops series on commercial insects had for its theme the "integration of sericultui'e 
and apiculture with regional development operations". This theme is very relevant at a time when devel
opment programmes are getting renewed attention both in terms of the size of funding made available 
by major donor and lending agencies, as well as new demands on their impact on poverty alleviation, 
while preserving the environment and the production bases. Since the Rio conference on sustainable 
development held 10 years ago, the main emphasis in development projects has been on sustainability, 
low environmental impact and equity. These objectives have been very difficult to achieve, not only 
because of the lack of appropriate funding, policies, technologies but also human resources. The lat
est World Summit on Sustainable Development (September 2002) highlighted these problems anew, 
and again found it difficult to come up with clearly defined objectives and implementation timetables. 
This workshop, held in November 2000 at ICIPE, is addressing some of the issues that could make a 
substantial contribution to poverty alleviation, while preserving and restoring the environment. 

Africa has been the continent ilt the tail end of development for many reasons, not the least for a Jack of 
products that have locally added value and are fit for the local urban and the international markets. 
Honey and silk arc just two examples of what can be achieved in terms of' income, if some preconditions 
are in place. One precondition, as in any other industry, is the presence near the production area of a 
research and capacity building centre. The success obtained both in apiculture and sericulture in Africa 
over the past seven years can be attributed to the development at ICIPE of such a centre, that is not only 
close to end-users, but also understands the producers problems, and can react in a very short time with 
locally adapted solutions. If we look at other continents that have had successful api- and sericulture 
industries , all have a very strong research and training base. The other main element that has allowed 
for a rapid development of the commercial api- and sericulture industry in Africa is TCIPE's holistic 
approach to problem solving, by working along the continuum from production to marketing, promoting 
sustainable practices and fair-trade business models. The latter two elements are key in our commitment 
of developing and supporting communities and individuals in sustainable income generation activities. 
lCIPE has also a special bias in supporting and empowering women groups, with the precise objective 
of promoting better children he~lth, girl child education and overall family well-being. 

ICIPE has also launched a special effort to link up with national ;:~nd regional development projects of 
major donor <}nd lending agencies, such as IFAD, the World Bank, the EU, UNDP GEF and others, by 
introducing api" and sericulture activities as choices for the communities that are the target of such 
large scale development projects. ICIPE offers know-how and training, as well as market opportunities. 
There are, however, many more oppornmities in such projects that have not been fu lly exploited. The 
problem lies partly in the fact that at the development and appraisal stage, many national and international 
experts are not aware of the potential of these potentially very lucrative opportunities, and also the 
avai lability of locally adnpted know-how and training opportunities. We hope that this workshop has 
contributed to a better understanding of the potential for income generation in api- and sericulture 
across the continent in particular at policy maker and donor/lending agencies, NGO, farmer and business 
levels. The communities across Africa have been demanding assistance to develop these industries and 
the related markets, but so far we have not even scratched the surface of this potential. If all are serious 
about poverty alleviation, maintaining and restoring our natural resources base while sustain;:~bl y using 
them, api- and sericulture (both from domesticated and wild silk moths) certainly deserve renewed and 
subst;:~ntial attention in all development projects and policy papers. 

Hans R. Herren 
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PREFACE 

Poverty in sub-Saharan Africa is increasing in rural areas, where the majority of the population live. 
Rural poverty cun be reduced by more investment in rural change, and the rural poor have to be enabled 
to take control of their own destinies. This may become especially true with regard to the challenge of 
empowering the rural poor to exploit new income generation opportunities, such as apiculture and 
sericulture, among many others, which may simultaneously be linked to the ongoing global conservation 
eflorrs, so as to use the natural resources and biodiversity that is being wasted, for their livelihood. The 
factors that give rise to rural poverty are also at the root of the degradation of natural resources and 
hence strikes the core of the ability of the poor to develop sustainable livelihoods. 

The answer to poverty is not only greater investment or technology transfer, but also the creation of a 
si tuation in which the rural poor exercise a greater direct voice in the development of new economic, 
social and political relations. Economic life is increasingly determined by private investment and 
exchange within a global system of trade and finance. Governments, in collaboration with international 
organizations and their partners can seek to create the conditions for insertion of local economics into 
this system, but local wealth and well-being are still ultimately determined by the market. Therefore, 
the challenge to the development community is to assist in the emergence of new type of economies 
and market owtfership, in which the poor build their livelihoods upon access to natural resomces through 
market-based producti on systems of exchange and their own direct management of the economic and 
social relations. 

This is the transformation thatlCIPE with the technical grant support from !FAD embarked upon in the 
last six years. The project hall developed new techniques, training and successful, manageable honey 
and silk marketplaces, and transferred ownership to the rural communities in Uganda and Kenya. These 
working model s are the resull ofiCTPE's validation trials being conducted in phase li of the Commercial 
Insects Programme in £FAD-supported project. These models have been verified and may be implemented 
elsewhere in Africa through training, operational research and stakeholder partnerships. 

In Africa a reflection upon the low honey yields and slow take off in the silk adoption and productivity 
suggest that there are, infact major opportunities for expansion of production and income in both 
apiculture and sericulture sectors, if persistent obstacles to growth are overcome by technical 
backstopping and market linkages. fCIPE over the years has pointed out that modern inputs and technical 
know-how are extremely low in the smallholder sector in apiculture and sericulture ventures in Africa. 
This is a major factor explaining low level of productivity despite abundant, unexploi ted nutural resources. 

In order to gain access to this modern input, ICIPE has supported and trained approximately 8000 
farmers in East Africa to participate more fully in the market. Recently, successful marketplaces have 
been developed in Mwingi, Kenya for honey, and Bushenyi. Uganda for silk which are among many 
upcoming examples in East Africa's success. This has proved beyond doubt that Africa's rural 
communities have power to initiate, innovate and take responsibilities for their own well-being. The 
change is not fast enough and many achievements have to be met, before complete self·sustainability 
will be attained, but the seed of ownership has been successfully sown by the project. This has established 
the mechanisms and ensured that their daily needs are met on a sustainable basis. 

ICIPE feels that poverty reduction is not just about production, nor is it just about food. It is about a 
change in social existence and socioeconomic balance in the c.ivil society. In order to contribute in the 
efforts of I FAD to achieve its 2015 target of poverty reduction, JCIPE has organized this Third Interna
tional Workshop on the Conservation and Util ization of Commercial Insects, which was supported by 
IFAD in collaboration with the Netherlands Ministry of Foreign Affairs and International Cooperation, to 
develop and share knowledge with major African and other global stakeholders. It is not just the know-
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how, but policy knowledge for linking operational strategies. The outcome of this workshop will be the 
development of partnerships among the traditional rural communities, local governments, bilateral and 
multilateral donor groups and private investors and traders to enable and support the initiatives of the 
rural poor by focusing on their common problem of poverty reduction at the global and local level. This 
workshop provides an interface between smallholders and agribusiness (apiculture and sericulture in 
particular) and de. links the development processes from public-sector budgets and technical resources. 
It also enhances the development of private partnerships by bringing new services to smallholders on 
lhe basis of mutual interest, which is essential in poverty alleviation in the African regions. 

Suresb Kumar Raina 
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Third International Workshop 

Crossborder Conservation in East Africa 

Alan W. Rodgers 
UNDP-GEF-Biodiversity Programme 

P.O. Box 1041 
Arusha, Tanzania 

Abstract: "Crossborder" or "transfer frontier" conservation of natural 
resources, including the concepts embodied in the term "biodiversity" are 
increasingly in vogue. Originally the term was restricted to conservation 
in contiguous ecosystems such as the wildebeest migrations from 
Serengeti to Mara. Now the term has much wider connotations, and 
includes ensuring a compatible policy environment and development of 
joint capacities for EIA processes. The prevention and control of invasive 
species across administrative borders can be seen as another form of 
crossborder conservation of immediate concern to biodiversity. 

East Africa has many examples of ongoing cross border conservation 
activity (e.g. Lake Victoria, the Crossborders Biodiversity Project. Mnunt 
Elgon) and even more potential si tes where crossborder coope ration 
will be beneficial! This presentation explores the processes of such 
cooperation 

This training course covers several topics, but today in this opening presentation I will talk about 
the practicalities of conserving biodiversity in East Africa. I believe that the conservation of 
our biodiversity is necessary for sustainable development. I grew up in East Africa, went to the 
University here in Nairobi, taught in the Uni versity in Tanzania and have been an examiner in the 
University in Uganda. I consider myself an East African person, and think that we need to work 
together as a region across our national borders. 

I know little about insects and entomology, but Mr Chairman mentioned some things that I have 
experienced- tseise fli es. I used to work in the Miornbo Woodland of Southern Tanzania and I have 
been bitten enormously by tsetse flies. I visited an old tsetse control project in Tanzania working on 
the breeding of sterile male tsetse fl ies and went on record saying that if this project succeeds, then 
the wildlife of Africa's Miombo Woodland might disappear. Mosquitoes, repellents and attractants 
could be very impor·tant. I remember almost getting divorced over mosquito bites. We were sitting 
in a nntional park in north India one evenin g with my wife with our feet hangi ng over the edge of 
a bridge. My wife noticed that she had some 30 mosquitoes on her ankle and I had none on mine. 
This was neither her fault nor the mosq uito's fault. It was my fault. because I had not been bathing 
<11ld so repelled the mosquitoes! Insects are quite interesting. 

The Diversity of Eastern Africa 

In Kenya we have snow-capped mountains to the sea. areas that are dry desert, others with 3000 mm 
of rainfall and a physical diversity that leads to an enormous ecological and vegetation diversity. 
We have dry and wet forests, woodlands, grasslands, swamps, alkaline and freshwater lakes and 
great cultural diversity. East Africa has pastorali sts, agro-pastoralists, crop farmers who eat roots 
like cassava, Irish potntoes. plantains and grains (like rice, maize, millet and wheat). So we have 
an enormous diversity of people in an enormous diversity of habitat and physical geography. East 
Africa is extremely similar in its pattern of diversity in Kenya, Uganda and Tanzania. 
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Integrating Sericu/ture and Apiculture 

The entire East Africa has developed through the same pattern of colonial history, sharing similar 
institutions, languages, laws and ecological and biodiversity values, and faci ng similar threats and 
problems to those values. As a result, we have the same set of biodiversity resources and patterns 
of threats, addressing those resources. We obviously need to look for a common solution. The 
solutions we see for the problems in Kenya are going to be the solutions that you would use in 
Tanzania or Uganda. 

World - Wide Fund for Nature (WWF) mapped patterns of species richness and endemism for 
invertebrates (Fig. 1 ). The lines on these maps are not country borders, but ecoregions, attempting 
to put on a map of Africa the different levels of ecological similarity. Most of the information on 
invertebrates is on insects, mostly from the Lepidoptera, Hymenoptera and Coleoptera. 

This dala comes from WWF, USA. A small group of biologists developed the data set for all of 
Africa. bul il remains very inadequate. How much jnformation do we know about patterns of 
endemism within insects? How good is the taxonomy? How good are the boundaries on the map? 
T think it is interesting for scientists to come together to talk about the similarities in the fauna and 
fl ora, to share information about species richness and centres of richness. That is an exciting and 
welcome scientific interaction and I think that should be encouraged. But what is happening to the 
information? We have seen WWF, who originated tllis data set, saying they want to use it to persuade 
international donors as to where their funding priorities should be. If you are the World Bank or 
USAID with money to support biodiversily conservation, where should you put it? WWF say you 
put il in the richcsl silcs - the richest ecoregions. That I lhink is enormously worrying. Conservation 

Level of Invert Endemism 
with in MHT 
- Very High 
CJ High 
~ Medium 
c:J Low 

Fig. 1: Ihvertebrate endemism 
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is done through governments, conservation is done through the political units on this map and not 
through untested scientific boundaries of ecoregions. Hence, marrying science with the politics of 
what you do with that science, worries me. 

' . 

This group is more aware than most people of the complexity of insect taxonomy and the limitations 
in developing insect biodiversity maps. 1\vo things follow from that conclusion: one is the need for 
a set of support programmes for taxonomy in the naming by allowing us to use those names to look 
at distribution, endemism and richness. Taxonomy is not well funded and practised in East Africa. 
It is encouraging to note that after two years of trying, we have started the Global Environment 
Facility (GEF) suppon for botanical and zoological taxonomic information in East Africa. This is 
under Botanical and Zoological Network (BOZNET) Project. It is similar to a progranune in southern 
Africa called South African Botanical Network (SABONET) for the South African botanical 
information. 1l is intended to build capacity within the institutions, which deal with taxonomy in 
Eastern Africa. The project seeks to build up, as mentioned by Dr. Osir, a stronger database for 
insects. Its objective is to support that database to undertake conservation. Taxonomy to the g lobal 
conservation community, if it helps in conservation, is also impottanl. 

Let us look in detail at one of these ecoregions (Fig. 2), the Eastern Arc Mountain Forests. The Arc 
goes from the Udzungwa Mountains, through a semicircle of mountains in eastern Tunzania into 
the Taita Hills of Kenya. This is a crossborder ecoregion, shared between two countries. It is now 
recognised as one of the richest biological systems in the world. In Kenya, in the Taita Hills, U1e 

36" 

KENYA 

Ngorongoro 

North Pare 
Mbulu 

Hanang 

TANZANIA 

Uluguru 

Mahenge 

Fig. 2: The Eastern Arc Mountain Forests 

5 

I 



Integrating Serlcu/ture and Apiculture 

largest remaining patch was 212 hectares with enonnous richness across the whole range of plants, 
birds, mammals and insects. 

The Meaning of Biodiversity 

What is this biodiversity? .Biodiversity has got two sets of definitions, and I think you can get into 
biodiversity issues from two different viewpoints. The standard scientific definition is that it is the 
variation within genes, species and ecosystems. However, if we move away from science into the 
reality of Africa and think of what biodiversity is in African tenns, biodiversity is the basis of our 
livelihood. It is the basis of our economy - both at household and often at national levels. 
Biodiversity is what gives us .resilience, ability to withstand droughts. famine and change and is the 
basis of existence in Africa. 

I will try Lo combine these t.vo very different approaches of biodiversity. I think one of the main 
problems that we face is how to come out of our scientific cocoon and link to the on-ground realities 
with people who use and abuse our biodiversity resources. If we think of biodiversity, which is a 
complex set of concepts. how do we talk to politicians about it'? Often the easiest way is to use the 
simple similarities to the resource itself. So, rather than talk about biodiversity, we talk about natural 
resources such as a forest. Biodiversity is more than the resource itself. Think of a pine forest, and 
a natural tropical forest. Both are forests, store carbon, protect watersheds and produce timber, but 
they are very different in variety and the type of produ~ts that they produce. When you consider 
your interests in commercial insects, think in terms of production of honey. How much is the 
emphasis and focusing on production of one or two species, and how much is the emphasis on the 
broad range of the bees that produ~e honey? Both are important. 

What should the word biodiversity make us think of? It is more than the resource itself. The 
Global Convention on Biological Diversity advised us to do three things: 
( I) to conserve biodiversity. 
(2) tO use biodiversity resources sustainably. It is nice to see this workshop focusing on the sustainable 
use of biodiversity. 
(3) to share the benefits of that sustainable use in an equitable manner. This is perhaps the most 
difficult thing to do; sharing the benefits between rich countries and poor countries and also sharing 
the benefits within the country. Often we see the benefits being grabbed by the rich and the poor 
becoming increasingly marginalised. 

So biodiversity to me is not just species and genes. It is a whole set of livelihood processes. and 
there is much discussion in your group about livelihoods by linking science to people. 

There is growing interest in the significance of biodiversity at global level. The eastern arc forests 
and the tiny patches of coastal forest in East Africa have been recognised internationally as one of 
the 25 most important places for biodiversity in the world. These are the so called "hot spots". 
Madagascar is the second and, the Cape flora in South Africa is the third, making three in Africa. 
These have been recognised on the basis of plants and there is a lot of good data on plants. The 
enormous diversity that we have in East Africa, is globally significant not only in the forests, but 
also in the marine and lake diversity. In Lakes Victoria, Tanganyika and Malawi, we have more 
endemic fish than the rest of the world's lakes put together. Do the wildlife populations of the 
Serengeti Mara provide the richest wildlife spectacle in the world and insects? We do not know! 

6 
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Regional and Trans-Boundary Issues 

I have discussed about East Africa, and some biodiversity issues. We have to think beyond our 
nations, by coming together to think at regional levels. There are several levels at which you can 
get into this; Across the national boundary, as is the case between Tanzania and Kenya or Namibia 
and Botswana. The other is to think much more broadly at a global level. So crossborder means 
including regional and inter-country sets of issues. Why should we think trans-boundary'? There 
are perhaps three sets of values or issues of importance to us. One is when we share a biodiversity 
resource, such as the Serengeti wildebeest moving into Kenya and out of Tanzania every year on 
migration. Also the Lake Victoria Nile perch fisheries resource shared in East Africa needs to be 
managed jointly. Second is when you have a threat or a problem and you need to joinlly manage 
that. These include the hyacinth on Lake Victoria, the pollution into Lake Victoria <md the illegal 
patterns of trade or fires coming across borders, which arc all threats needing crossborders activity. 
You also have a shared threat from the locust species !hal Dr. Osir wus talking about. The third 
issue is perhaps not so important as the first two; this is shared faci lilies- such as lCIPE, where you 
are sharing a regional facility across borders. You can share knowledge, reseurch, training, policy, 
funding, advocacy and pressure groups. 

The science of how to conserve biodiversity is increasingly wider in perspective than 20 years ago. 
The broader, holistic or ecosystem approach, takes us across national boundaries. When we consider 
"minimum viable conservation areas", we can think of many examples in Africa, such as Kenya's 
Amboscli National Park, where animals cross the border to Tanzania. We can think of the marine 
and Jake systems and fisheries, where you have to manage the whole ecosystem; not just the Tanzanian 
or Kenyan waters. lf we are looking at the ecosystem: not just the wildlife sector and ignoring the 
water, soil, agriculture or people, it means crossing administrative boundaries. These adrninistnHive 
boundaries can be across country borders or districts within a country. Administrative boundaries 
can be those awful things in the civil service called departments, where those in departments of 
forest, und wildlife are not allowed to talk to each other at aU . These boundaries need to be crossed 
if we are going to achieve effective conservation. 

Effective conservation is not easy to achieve, and we in East Africa are not doing very well. Look 
at the rates of loss of forests and wildlife, increase of pollution and increasing levels of land 
degradation. Our conservation goals are yet to be achieved. The loss of Kenyan wildlife, despite 
the dependence on tourism for a great deal of its economy, is a good example. Kenya has a policy 
to conserve wildlife. Yet the st.alistics show that Kenya has lost over half of its wildlife in the last 
20 years. Why'? What is going wrong with our conservation? Forests are important for water, 
livelihood and timber and yet Tanzanians are losing 400,000 ha of forest a year according to Tanzaniun 
statistics. Why? Conservation is not working very well, there is policy failure. We need to share 
lessons, research, and have a stronger set of regional groupings to share how we deal with issues in 
the environment. 

We had the world's biggest meeting on biodiversity, the Fifth Conference of Parties for the Convention 
of Biological Diversity, which took place in Nairobi in May 2000. Over 180 countries came together 
to discuss issues. How do they come together? Kenya, Tanzania and Uganda were there, but did 
they talk the same language? Did they have the same goals, were they able to get up and talk, argue 
and advocate as a single unified block? The European Union (EU) does that extremely successfully. 
The EU in the six months before the convention gets together to reach common positions and then 
argues with one coherent voice on its prepared positions. Does that happen in Africa? We tried to 
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do this in the project that I work with. We tried in February 2000 to bring together Kenya, Uganda 
and Tanzania to discuss joint positions. It was a fai lure because by February none of the countries 
had prepared a national position paper to share with the other countries. If they are going to have 
regionalism or crossborderism, they need to be based on a strong set of national goals and capacities. 
So that comes back again to capacity building, through exchange of technical expertise and that is 
what is obviously happening here. Groups such as yourselves arc building capacity and technical 
linkages between people from different countries. I believe that in time these processes will crystalise 
into stronger processes for conservation. 

Let us look at some examples of what is happening. There are two sorts of biodi verslty issues 
linked to crossborderism. The first level is when you are not going to succeed unless the different 
countries come together. Lake Victoria is a great example. tf one country continues to pollute it, or 
over-harvest it, all of the countries (the owners of the ecosystem) are going to suffer. [t needs 
coordinated input. The water hyacinth problem also needs coordinated input. We have seen the 
three countries come together to release the insect controllers of this hyacinth. 

Management of crossborder protected areas such as forest reserves and national parks will not 
succeed if you only manage one half. Where you get a migration and a movement, you will succeed 
if you manage both halves. Control of illegal trade in flora and fauna cannot be done by a single 
country alone, there is need to develop protocols and political linkages. Sometimes it is easy, and 
sometimes not so easy. How do you manage between Uganda and Congo when the countries are 
not talking to each other. You need strong political Jink~ges_ if you are going to have strong technical 
linkages on the ground. 

A set of common issues, would be most effective and cost effective and efficient to do regionaJJy, 
but it might not be essential to do that regionally. Capacity building, research, training and awareness 
raising, is all best done effectively at a regional level. How many universities can we afford in this 
part of the world to have technical training courses in insect taxonomy? We need to pool and share 
to achieve excellence. Resource inventory, information management, technology transfer, sharing 
lessons and wprking together, are key requirements. 

It is nice to see so many people from different countries in Africa sharing on training and research 
issues on biodiversity. This will augur very well ind.eed fur the future, since regionalism is very 
important. 
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Products of ICIPE's R&D: Integrating Apiculture 
and Sericulture Technologies with Regional 

Development Operations 

Wilderness to Marketplace Partnerships: Development of Global 
Marketing Facilities for Honeybee and Silkmoth Products 

S. K. Raina; D. M. Klmbu; E. Kloko; V. Adolkar; Hans R. Herren 
Commeroiallnsects Programme, /CIPE 

P. 0. Box 30772 
Nairobi, Kenya 

Abstract: The project aims to create market outlets for agro-based products derived from 
sustainable conservation of honeybees and silkmoths by rural communities in East Africa. 
The objective is to promote an intra-African trade and utilisation for silk- and honey-based 
products, and create business opportunities among African countries. Both silk- and honey
based products have intra-regional trade potential. This was confirmed through monitoring 
supply and demand of these products in the region. The main factors limiting the development 
of intra-regional trade in East Africa are the lack of facilities to process the produce on-site 
and fragmented knowledge of existing trade opportunities in both supplies and market 
requirements. The International Centre of Insect Physiology and Ecology (ICIPE) has 
developed a training programme for rural people to assist them in establishing a central 
marketplace for their products. By bringing together potential trading partners (entrepreneurs) 
in a buyers' and sellers' meeting covering one particular product, such as honey or silk, or 
by covering product groups, a template for transacting business has been created. With 
International Fund for Agricultural Development (IFAD)'s support, ICIPE, is harnessing a 
"bottom-up" approach to the long-term process of developing a regional marketplace, while 
generating off-farm employment and promoting conservation of the natural resource base. 
These objectives are also being promoted through on-site training workshops and trade 
fairs . The results include a self-sustainable revolving fund, empowerment of the local 
communities, provision of a sound footing for producers, and leverage in the marketplace. 

Project Context 

The experience of ICIPE indicated that the social and economic conditions are affecting the degree 
to which the technologies of sericulture and apiculture ventures are accepted by the rural community. 
A dramatic change has been recorded in the rural sector from a situation in history where there was 
a close relationship between the producer of products and the end user, to the present situation in 
which the production system is a complex array of interactions between stakeholders. There are 
few key trends which are affecting the social arena and the markets for the products, such as 
globalisation, industrialisation, privatisation and polarisation. These factors influence the acceptance 
or rejection of new technology by both producers and end users. There are both positive and negative 
forces affecting acceptance or rejection of technology by an individual or an organization. The 
factors that affect this process are: 

• 
• 

Internalisation of the technology to determine if it does or not fit with innate values; 
Social pressure that motivates one to be seen as progressive by utilising a new technology or 
scoffed at, for embracing an unproven method or products; 
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• Economics that indicate to a person or company, a financial benefit or peril; and 
Finally, forces that may be exerted by the governments or organisations to cause people to 
adopt or reject a particular new technology on silkrnoth or honeybee farming. 

It has been our experience that for any new technology to be accepted, there must be a trust built 
between pmducers, suppliers and end users. To facilitate the building of trust. there must be a 
transparent mechanism put in place that builds confidence on all sides. There is a word of caution 
that privileging any form of capital (financiul, human and natural resource) over another, can deplete 
all forms of capital in the long run (Flora, 1999). 

A technology that gives stubility und monetary gains to the end-users Is llkely to be accepted by any 
community. Two products being developed in East Africa with IFAD support, silk and honey, ure 
already being imported into African countries. These products therefore stand a good chance in the 
local and the foreign markets. The commercialisation of these products can bring increased 
employment and income-generating opportunities through other f<mn activities. However, without 
access to markets, the potential benefits of higher product prices and lower input prices are not 
transmitted to poorer households. However, the market itself and marketing opportunities are 
fragmented and not well established. Small-holder farmers and the rural poor often cannot take 
advantage of these opportunities. They have to assume the responsibility as agents of change for 
their own development. Remoteness. scarce and poorly maintained roads, inadequate transport and 
storage faci lities, and difficulties in accessing reliable information on products and prices, are factors 
preventing the rural poor from participating in competitive markets, often restricting them to closed 
markets domimHed by a few powerful purchasers. 

lCIPE has replaced a "top-down" transfer of technology model with participatory technology 
development and marketing of apiculture- and sericulture-based products (honey, wax, propoJis, 
royal jelly, silk cocoons, silk yarn and fabrics), so that farmers become empowered to sell their 
products in the market directly to the traders. Through support from the IFAD, local groups in East 
Africa are benefiting economically and learning to conserve their natural resource buse. A case 
study by ICIPE in Mwlngi District of Kenya, revealed that the production of honey was increased 
from 2 tonnes in 1997 to 15 tonnes in 2000. The non-fann income of each household from apiculture 
alone increased fmm US$ 5.60 to 42.00. 

The goal of this programme is to empower rural Africans to produce and market their own goods by 
developing a marketplace for their products. The project hus developed and validated strategies for 
each major component in the apicullure. sericulture and wild silk farming activities. In the process 
of this development, self-sustainability will be attained. The programme will be developed in four 
steps, described in Fig. l. to reach the goal. 

Specific stakeholders have been involved in Kenya, Tanzania and Uganda (Table l). These 
stakeholders have played specific roles and made contributions in the development of apiculture 
and sericulture. 

The Programme's main objectives are to conduct site-specific market research and mobilise honey
and silk-producing fanners to develop a marketplace for equitable marketing opportunities. Also. 
to develop strategies for management of natural resources as a source of livelihood for rural 
communities in East Africa (Table 2). 
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Table 1: History of Stakeholder Involvement in the Area 

1. ICIPE, Kenya 

Name of Contact Person: Suresh K. Raina, Principal Scientist and Programme Leader, c/o 
Director General 

Name of institution I International Centre of Insect Physiology and Ecology (ICIPE) 
affiliation: Commercial Insects Programme (CIP) 
Multilateral Development Agency 
Email address: sraina@icipe.org. directorgeneral@icipe.org 
Telephone: Tel: +254~(2)-80250 113/9 or 861680-4 
Fax: +254-(2)-860110/803360 
Full mailing address: P.O. Box 30772 
City: Nairobi 
Country: Kenya 

NARS, Tanzania 

Partnering: 
Primary contact name: 
Email address: 
Telephone: 
Fax: 
Full mailing address: 
City: 
Country: 

Nj_iro Wildlife Research Centre (NWRC) 
Liana A. M. Hassane 
nyuki-njiro@ cybernet. co.tz or Tawiri@ africaonline. co.tz 
+255 057-7677 
255 057-8240 
P.O. Box 661 
Arusha 
Tanzania 

Specific roles or contributions of this partner 

12 

1. Assist Programme Leader in the management of on-site training to the project farmers 
and beekeepers. 

2. Monitor and evaluate the impact of training on the production process and marketing 
network. 

3. Assist in mobilising local traders and farmer/beekeeper groups. 
4. Provide supply base (building and land) for the equipment and materials for training. 
5. Memorandum of Understanding (MOU) has been signed between NWRC and TCIPE. 
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Table 2: Participatory research activities 

Research activities 
and time frame* 

I . Conduct site-specific survey 
to identify and mobilise 
beekeepers and silk farming 
groups in the region. 

January - February 

2. Identify location-specific 
socioeconomic, biological 
and production constraints in 
the development of market
place and conservation of 
natural resources in the 
region. 

March 

Specific activities 

Survey is conducted in 
selected locations in Kenya 
(Kitui/Mwingi for bee
keeping groups; Siaya, 
Othoro and Lnmbwe Valley 
for silk farming groups); 
Tanzania (Snkila bee
keepers, Mara region for 
silk farming groups) and 
Uganda (Hoima beekeepers 
group and Bushenyi silk 
farming groups), for 
identi fying beekeepers and 
silk farming groups, to 
generate the marketplace 
idea for feedback. 

Output 

• Beekeeper and silk 
farming groups 
established and their 
marketing needs 
assessed and 
evaluated. 

• Socioeconomic constraints • Each group 
in bringing groups together representative elected 
is minimised by opening a and a bank uccount 
joint bank account and put in oper.ttion. 
electing a group Chainnan • production barriers 
democratically. resolved. 

• The biological and • market information 
production constraints such known. 
as diseases and natural • apiaries and silkworm 
enemies are resolved by rearing facilities 
putting appropriate established. 
technology in place. 

• The market information 
will exploit the new 
opportunities. 

• Setting of on-site apiaries 
and silkworm rearing 
facilities. 

3. Conduct site-specific training • Regional representatives • Training of the 
in the region and long-term (six from each) are selected trainers concluded . 
lClPE, for product training provided. and honey-based 
development, market • Developed marketplace at products developed 
opportUnities and conservation each specified region under under Chairman 's 
practices; design and develop the control of elected control. 
marketplace at each specified chairman. • Quality processing and 

Stakeholders 

NWRC, Tanzania; 
NSDC, Uganda; 
Beekeepers and 
silk farming groups 
in E. Arrica. 

NGOs & NARS in 
operating countries 

• Elected 
representatives of 
beekeepers, 
farmers, traders 
and NARS. 

site. • Delegated responsibility of packaging facilities for 
quality processing, silk- and honey-based 
packaging and marketing products established in 
of the silk and honey based marketplace. 
products. • Postharvest facilities 

• Establish ho•1ey and silk for honey and si lk 
cocoons and postharvest products established. 
facilities in specified 

April- July locations. 
Con/d. 
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4. Validate the impact of • Training results are • Product output Networking. 
resource-conserving monitored and verified increased and partners in East 
production modules and link through on-site workshops channelled through Africa, local and 
traders from private sector and meetings with group marketplace. international 
with groups for designing members. • Linkage with trader$ traders. 
market outlets for the produce • Various traders known to developed and market 
from the marketplace. ICIPE are introduced to the outlets assured. 

beekeepeTli and silk fanning • Natural resource 

August- November 

5. Arrange u concluding 
workshop with all 
stakeholders involved to 
identify the marketing 
opportunities and verify a 
selt·-sustainable production 
system for the rural folk. 

December 

groups, to negotiate the management better 
pricing of the products. known. 

• Workshop organised under • An appropriate Beekeepers and 
the aegis of ICIPE. working model for a silk farming groups, 

potential marketplace NGO, NARS, banks, 
in each site established traders and 
and validated. scientists 

• project report compile{j 
and submitted with 
audited accounts. 

*The months of each activity are cmcial since they al'l! synchronised with tilt floral cyclt and seasonal activities. 

NARS, Uganda 

Partnering: 
Primary contact name: 
Email address: 
Telephone: 
Fax: 
Full mailing address: 
City: 
Country: 

National Sericulture Development Centre (NSDC) 
Gershom Mugyenyi 
ari@imul.com 
077-504952, (mobile phone) 
256-041_-56735 
P.O. Box 7065 
Kampala 
Uganda 

Specific roles or contributions of this partner 
I. Assist Programme Leader in tbe management of on-site training to the project 

sericulture farmers. 
2. Monitor and evaluate the impact of training on the prodJction process and marketing 

network. 
3. Assist in mobilising local and international traders, and developing contacts with 

farmer groups/cooperatives. 
4. Provide supply base (building and land) for the equipment and materials for training. 
5. MOU has been signed between NSDC and ICIPE. 

Primary Partner Contact Information 

Uganda: Hoima Beekeeping Groups, Hoima (Beekeeping); Amalo Beekeepers Association, 
K.iryandongo Refugee Settlement, Kigumba, Masindi District (Apiculture/Wild silk); Bushenyi 
and Jinja Silk Farmers' Groups (Sericulture) 
Kenya: Mathyakani Joint Self Help Group, Mwingi District (Beekeeping/Sericulture); !mba; 
Katuuni, Kathiani, Ngaani, Itiva Nzou, Beekeepers Self Help Groups, Mwingi District (Be-ekeeping/ 
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Sericulture/Spider); Nyakasumbi Self Help Group, Bondo/Siaya (Sericulture/Beekeeping); Kamiro 
Women Group, Othoro (Sericulture); Mutirithia Sericultme Self Help Group, Laikipia District 
(Sericulture); Sambut Self Help Group, Kamagut, Uasin Gishu District (Beekeeping/Sericulture) 
Tanzania: Sakila Beekeeping Group (Apiculture); Mara Region Beekeeping Group (Apiculture/ 
Wild silk) 

The Process and Mechanisms to Formulate and Manage Global 
Partnership Programmes 

ICIPE's approach to formulating and managing partnership programmes is to develop a process 
that is equitable, participatory and sustainable, and promotes self-reliance. Most people in rural 
Africa aspire for better living standards, sound health and higher education for their children. These 
aspirations can be met, if agro-based industries such as sericulture and apiculture are introduced to 
complement the routine cultivation of food crops, and by expanding production efficiency and 
commercialising products in a well-developed und uccessible murketplace. ICIPE is addressing 
the basic problems in commercial insects' production and marketing of these products. It is also 
assisting local governments in project management, training and development, transfer of technology, 

and development of linkages between small producers and traders. 

The biodiversity of wild silkmotbs is being eroded in Africa by over-consumption of larvae as food 
and clearing of forests for agriculture and urbanisation. ln apiculture, the traditional African honey 
hunter often destroys the colony he discovers by cutti ng off the whole comb from the hive und 
often ~ating the honey and brood directly from the comb. Traditional beekeepers have no knowledge 
of colony multiplication through queen rearing methods. The ICfPE model for conservation of 
these valuable wild assets requires a more proacti ve effort rather than the "defensive" conservation 
mechanism normally used. Silkmoth and honeybee conservation can succeed only if people 
understand the value of biodiversity, and uppr~ciate how it features in their lives and uspinuions. 
They must know how to manage bioregions to meet human needs wi thout causing irreparable 
damage. This knowledge or awareness is inadequate today and can only be fully realised if a well 
established marketplace can be developed for the products emerging from the biological conservntioli 
process. The local communities in the project areas in East Africa have confirmed their enthusiasm 
and full acceptance of the development of cottage industries based on commercial insects' products. 

Farmer-owned Business Models 

In an effort to enhance the effectiveness and increase the visibility of farmer·owned business, models 
such as those created in Mwingi (Fig.2) arc being established in western Kenya and Uganda for 
silk-based products and for providing a regular supply of eggs (grain age; Figs 3 and 4 ). This project 
focuses a significant portion of its resources on a replication strategy in East Africa that will enable 
us to apply the expertise, heretofore, gained in selected new regions. Our marketing efforts are 
focused initially on products for which demand already exists, because more consumers for a 
particular product mean less risk for producers. Risk may be further reduced by penetrating regular 
and speciality markets. If the ownership of the community is enhanced, value can be added to the 
products by processing and packaging locally, and transporting thern further to the market to eliminate 
middlemen. Each attempt to add value to the product can offer increased income to the local 
community. Communities must also be trained in "getting the prices right" and this needs to be 
tackled alongside infrastructure development. 
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Conclusion and Lessons Learned 

Solving the problem of hunger is not simply developing a new technology. Resource-poor farmers 
and beekeepers are unable to afford expensive technologies and if they cannot manage to pay for 
them, then no amount of modem technology developed by research organisations will make any 
difference to them. 

(a) Rep/icf{lbll/ty and Leverage 
The technology should be based on existing resources so that it can be replicated in various locations 
by local communities. Our approach will be community-centred by empowering village people. 
There will be losers along with winners; the former being powerful middlemen. The Mwingi model 
implies a limited role for middlemen. It also suggests greater decentralisation of power to local 

.communities and groups, combined with more local decision making. Lack of information and 
management skills is a major barrier to the adoption of sustainable beekeeping and development of 
the marketplace. The process by which beekeepers learn about new technologies is crucial : if they 
are enforced or coerced, then they may only adopt the new approach for a limited period, but if the 
pro.cess·is participatory and enhances the beekeepers' capacity to learn about their resources, then 
the foundation for redesign and continuous renovation is laid. What needs to be made sustainable 
and replicable is the social process of innovation, which is exemplified in Mwingi. Marketplace 
development is leveraged in Mwingi by the profit obtained from the sale of honey by the community 
as a revolving fund. This process of marketplace development is being replicated in various locations 
in •East Africa through training and enhancing of the capacity of the community to develop such 
revolving fund. 

(b) Learning and Knowledge Sharing 
Productivity escalates with increasing improvements, and with time, as natmal, social and human 
capital are accumulated. Each type of improvement can make a positive contribution to raising 
production. However, the real dividend comes with combinations. Replicabili ty of any project and 
its expansion, mainly depend on these practices, combined with technology transfer. No practice 
by itself makes as big a contribution to higher output as when complementary practices are used 
together. Rather than being just additive, we find a replicative effect. Thus, honeybees. c limatic 
conditions, flowering of trees and measures that emphasize terracing and prevent natural resource 
loss, are less effective than combinations within beekeeping groups. These increase the productivity 
of the system and financial resources for credit groups and improve the marketplace for products, 
leading to a reduction in indebtedness of households and resource-poor beekeepers. To succeed, 
such integrated systems must be designed by the local people with the assistance of an external 
professional' who has full regard to local people's needs, desires and constraints. A system that 
emerges from a participatory process is much more likely to be robust and sustainable and can be 
transferred like a wave from one location to another. If the system is low in capital assets, then a 
sudden switch to more sustainable practices that have to rely on these assets will not be luuuediately 
successful. A tested model for r:narketplace development for honey-bused products in Mwingi, 
Kenya, is outlined in Fig. 2. 
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WILDERNESS TO MARKETPLACE PARTNERSHIP 

Fig. 2: Model of a honey marketplace: Mwingi, Kenya 

In Fig. 2. beekeepers from several locations opened respective bank accounts (B 1 * - B6*) and 
elected representatives (R) who in turn elected a Chairman (CBC) for one fiscal year. The Cha1rman 
with committee members purchased harvested honey (HP) from beekeepers and processed and 
packaged it for sale in the marketplace established by the group. ICIPE assisted in training, setting 
up postharvest facilities and inu·oducing the community to traders (HONEY TRADER). The initial 
capital for honey purchase and profit obtained through sale of honey after processing, is deposited 
(red arrow) in the bank account (B) operated by the Chairman and two elected conuniuee members. 
This generates a revolving fund (Note that ICIPE provided the initial capital to buy honey from the 
subsequent harvests). This has established a self-sustaining honey marketplace which gives hard 
cash to the honey producers, thus strengthening rural development and empowering villagers to 
control their produce and market it with no middleman. Eventually, this comrnittee plans to register 
as a cooperative. 
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Fig. 3. Flrst African Grainage for Silkworm Seed (Egg) Production 
(ICIPEIIFAD SPONSORED) 

Fig. 3: Conceptual model for validatioll Oil trials 

Fig. 3. is conceptual model of the first African grainage for silkwonn (Bombyx mori) seed production, 
sponsored by IFAD and implemented by JCIPE. The basic silkworin seeds of Bombyx mori races 
are evolved al Lhe P3 sLations in government sericulture farms in China and India. These races are 
tested and rnulliplied in their respective P2 farms. P 1 seeds produced are supplied to ICIPE and are 
multiplied and tested in P 1 farms under different agro-ecologlcaJ conditions. The most suitable 
races are multiplied at ICIPE laboratories and the P 1 seeds produced are supplied to other African 
countries' laboratories (Uganda and Kenya) for mass multiplication through selected and trained 
P 1 seed cocoon growers. Seed organizations in these countries receive PI coccoons from various 
growers and ensure the production of parent seed cocoons with vigour. In their respective grainages, 
hybrid seeds (F l) are produced, which are supplied to the industrial cocoon growers in various 
districts of Kenya and Uganda, respectively. The ICIPE grainage maintains the original PI seeds 
and also produces industrial seeds for other African countries. The indusu·ial cocoon growers sell 
their cocoons at the cocoon marketplace established by the farmers through ICIPE initiatives in 
their respective districts. Cocoons are then sent by the respective representatives to the postharvest 
units for further prpcessing and fabric making in Othoro and Bushenyi in Kenya and Uganda, 
respectively. The sericulture farmers are issued an official receipt on the basis of their cocoon 
grades. Farmers receive their money through the bank in their respective districts on production of 
an--official receipt. 
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Fig. 4: Model of silk marketplac~: Otlwro, Keuya 

Fig. 4. provides the validation t:rials of silk postharvest and silk marketplac.:c development for Kenya: 
Industrial coc.:oon producing farmers form groups in three districts, open a bank account (B) and 
establish respective silk cocoon marketplaces for the farmers to sell their produce. The farmers 
receive a receipt for cocoon sale from the group representative. The cash is col lected by the farmers 
from the respective banks on production of the receipt (the bank offers this receipt book to the 
authorized representative) to the cash counter. The group representatives elect the Chairman who 
manages the Si lk Cocoon Postharvest Unit for cocoon processing, and a silk marketplace for the 
sale of the finished fabric in the Rachuonyo District The Chairman and the l wo group represen tati vcs 
operate the account (B) and funds generated by sale of the si lk fabric are deposited in the account. 
Future purchase of cocoons and the payment to the processing members is operated through this 
fund. The initial set-up was organized by ICIPE by contributing money for a revolving fund from 

the lFAD projecl. 
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Biodiversity Conservation Through Income Generation 
Initiatives: A Case of the East African Crossborders 

Biodiversity 

John Y. Salehe 
UNDP-GEF East African Crossborder Biodiversity Project 

PO. Box 1041, 
Arusha, Tanzania 

Abstract: Most of the conservation initiatives had been using the previously 
developed rules and regulation modalities until in the recent few years_ The 
c hange in the way policy and policy instruments address biodiversity 
conservation and related activities has currently changed to a "2000 millennium 
compatible". 

The communities that live within the vicinity of t he natural biodiversity hOl spots 
have been utilising the resources for their livelihood. There is a tendency of most 
of the conservation lobby groups seeing the people that utilise the resources, a<> 
destroying biodiversity and environment ,and misusi11g the resources. 

This concept is on the negative point of view. It should be realised that the 
communities fully depend on the resources for their livelihood. In doing so, 
they overuse (not destroy) from the modern conservation point of view. 

Tllis paper presents some highlights of experiences of the UNDP-GEF East 
African Crossborder Biodiversity Project ground activities. It provides an 
insight on how the project has attempted to conserve biodiversity through 
some income generation activities, including bee keeping. 

East African UNDP-GEF Crossborder Biodiversity Project 

The United Nations Development Program (UNDP)-Global Environment Facility (GEF) East Africa 
Crossborder Biodivesity Project (1998- 2003) is a project funded through the UNDP and is executed by 
the three Governments of East Africa through their National Environment Agencies. The project has an 
overall objective of reducing the rate of biodiversity loss at selected crossborder sites in East Africa. It 
focuses on four crossborder sites (hence project sites) of Same-Taitaffaveta, Monduli, Kajiado, 
Bukoba-Rakai and Moroto-Turkana. All these focal sites are forest sites of globaJJy significant 
biodivcsity conservation issues. They are of unique biodiversity values suppmted by the GEF. The 
immediate objectives of the project initiatives address both the institutional and resource issues. 

The institutional issue is facilitation to an ultimate goal of an enabling environment that allows 
local sectoral and development agendes as well as local communities to promote the sustainable 
usc of biodiversity resources. The environment includes government, local communities and key 
stakeholders. It will put in place implementable mechanisms that will contribute to the overall 
conservation of the resources within target sites. It is presently bringing together key stakeholders 
to practice better decision making, which will enhance long-term conservation and sustainable 
utilisation of the resources for current and future generations. 
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The resource issue enhances initiatives that will bring resource and demand into balance. It addresses 
efficient and alternative uses that will reduce the pressure to the target sites bring ing a win-wi n 
situation to the key stakeholders and the global environment. 

Biodiversity Conversation 

Biodiversity 

It is a buzzword for the 1990s into the millennium (in style) with many definitions e.g. scientific, 
commercial, traditional and subsistence. Biodiversity is life for the African communities. It provides 
food, shelter, medicine , income, furniture, and supports customary beliefs; the list is endless. In 
our East African case, we are sure without the variability and interdependence of the biological 
resources, we will perish and therefore the need to conserve it. 

Conservation 

Traditional conservationists had rules and regulations: that you shall not pass, cut, enter, plant and 
hunt. Conservationists were therefore regarded as always anti-community. This was strongly 
supported by the current policy and law (rules and regulations), which have now been or are being 
revised in all the three countries of East Africa. The current policies and policy instruments ;u·e in 
support of community-based iniliatives. In Tanzania the most protected area biodivers ity-related 
policies e.g. bee keeping, forests, wildlife and tourism, have strong messages on commu nity 
involvement, NGO, CBO support, private sector and income generation. 

Causes of biodiversity loss 

There are many causes of biodiversity loss e.g. over-exploitation, habitat loss, population increase, 
greed, markel failure, intervention fai lures and powerful interests (corruption). The few that are 
most relevant to this paper arc ignorance, poverty, resource overuse and regulatory mechanism. 

Amongst other issues that the project tries to address arc: 

(a) Ignorance 

Independent groups or people within our villages have independent values and therefore 
threats to their values. Bringing key stakeholders together has brought a holistic understanding 
of the value of our biocliversity resources within our sites. There is a lot of knowledge within 
our villages, which has not been shared or documented. This project tries to facili tate sharing 
of available knowledge within villages and enhances it by support from districts and national 
agencies. This includes income generation issues. 

(b) Poverty and resource overuse 

Most of our communities live within our project si tes, mainly dependent on the forest resources, 
including water for irrigation and the microclimate at the ecotone. Since the population is 
increasing and development increases resource consumerism, there is an obvious overuse, 
especially for income generation, in order to cope with increasing financial commitments. 
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The project finks with the partners who have a keen interest in the developmental .aspect of 
these countries, in order to promote sustainable income generation that depends on the forest 
biodiversity resources from the sites. 

(c) Regulatory Mechanism 

Most of the protected areas within East Africa are under central regulatory mechanisms 
inherited from the colonial rule. Since independence in the region, there had been a tendency 
to decentralize and bring ownership to the people without proper policy instruments that 

.. S!.lpport the initiatives. As mentioned earlier, this is at different stages in each country in East 
A~rica Md also different stages of each biodiversity~related policy. 

The communities had the traditional regulatory mechanism, which had been frustrated all 
along by the colonial government set regulation, which Lhe independent govemments inherited. 
During the past decade, this is being reversed and addresses community needs and enhances 
peoples' involvement, which links supply, demand and sustainable development. 

The Crossborders Biodiversity Project has now initiated or enhanced various activities that 
lead to community involvement in biodiversity conservation including income generation 
activities. 

Income Generation Initiatives for Biodiversity Conservation 

Most of the biodiversity resources from the project sites (forest reserves), are extracted or utilized 
for either domestic consumption or income generation, to substitute community livelihood. This 
differs with different :sites, communities, income, season of the year and level of development. I 
hereby elaborate some of them and the way they link to biodiversity conservation. 

Bee keeping 

I am sure this is one of the most common of all insect-based income generating activities. Most of 
our communities harvest honey. Some do not differentiate between bee keeping and honey gathering 
(or hunting). 

Tanzania was the highest exporter of honey and beeswax during the mid sixties. This had dropped 
over years and now we are not in the list of the major exporters. The appropriate policy is in place, 
the potential. need and resources are there and what is needed is facilitation. It is true that honey is 
taken <IS a food item for the rich and only as medicinal and resource for alcohol making for the poor. 

The biodiversity project has facilitated training at target districts (Same, Monduli and Bukoba), led 
by the Njiro Bee keeping Research Institute, which has facilitated exposure to ICIPE. 

The initiated modern bee keeping activity has some 25% equipment cost and aU labour contributed 
by the beekeeper(s) or groups, while the project and Njiro Bee Keeping Research Instinne provides 
for the 75% equipment cost and technical input. This is done through the DiSU'ict Bee Keeping 
Officer for sustainabiJity to the target groups, non~ governmental organisations (NOOs),community
based organisations (CBOs) or progressive individuals. 
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The activity has started by exploring the markets and qual ity production. This activity will raise the 
income of the communities within the project sites. It will assist in biodiversity conservation in many 
ways, buL mainly by bee keeping within protected areas. Some areas will be isolated for bee keeping 
and will be under joint management of the bee keeping groups. This will enhance monitoring of the 
areas under conservation and minimize flt'es, illegal harvest and unauthorized uses. It will therefore 
gain more value from the individual communities Jiving within peripheries ofthe project forest sites. 

fn addition to revenue from sale of honey and beeswax, it will increase the amount of honey 
affordable Lo local communities. 

Potential insect-based income generating activities 

(a) Silk production 

This is a high potential area that has not been developed in Tanzania. A group of bee keepers 
visited ICIPE in October 2000 and showed high interest. Silk farming is being initiated, in 
Bukoba and Same, where mulberry grows very fast. Silk production will be initiuted as an 
altemativc income generating activity wilh lessons learnt from Kenya and Uganda. There 
wi ll be less pressure on income generating resources from the adjacent forest and therefore 
enhance foresl protection. 

(b) Butterfly rarm/ng 

Villages around Minziro Forest Reserve in Bukoba, are of high potential for bullert1y farming. 
Minziro Forest Reserve, a ground water forest with hundreds of species of butternies is high potential 
for buttertly farming in and outside the forest. 

Other initiated income generation activities 

(a) Alternative and efllcient uses of energy 

Severul activities have been successfully introduced. They are lead by NGOs, CBOs, 
individuals and some local private business, based within the project areas (outs ide protected 
areas). They include: 

(!) Tree growing 

• Several people have raised nurseries and gained some income from the sale of the 
seedlings for fuel wood production. 

• Most of the progressive communities have planted fuel wood trees for sale of poles, 
timber, firewood <md fruits on boundaries or for agi'Oforesrry. 

(il) Jatropha curcas (physic nut or wild castor) 

This is an NGO initiative of growing Jatropha curcas in Monduli District. The oil can 
be used as cooking fuel and also to produce soap. The plant has been introduced in 
project sites, where there is pastoralisms as a fencing crop, though the ultirnnte goal is 
production of fuel oil and later soap production. This will reduce the demand of fuel 
wood from the forests, adjacent to the communities. 
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(Iii) Efficient stoves 

This is a very successful activity in all three project sites (Monduli, Same and Bukoba). 
It is implemented by local NGOs and some individuals who are trained and can make 
income out of construction, repair and improvement of locally made stationery and 
improved stoves. 

Simple data for Bukoba villages indicate the drop of fuel collection from seven head loads 
to two headloads of the same size per week for a family of seven. This has an immediate 
impact. It is a win-win situation, where one raises income, the family has less fatigue 
and can have more lime for development activities. It means less extraction of the 
forest resources for fuel wood supply, hence, biodiversity conservation. 

More than 2000 improved stoves have been constructed rutd the target in 200 I is to 
reach 5000 (one stove per family). Each stove, depending on type, costs US$200- 300 
and uses household labour and material. 

(lv) Plastic b!od/gesters 

A simple technology of lower investment than the concrete biogas plant. The technique 
was introduced by the Tanzania Association of Foresters in Monduli, where we have 
paslOralists. The total material cost is some US$150, where the beneficiary contributes 
25% labour and local materials. The project contributes some 75% and the initial 
technical input. 

The technology has local trainees and mude some income, and families have benefi ted 
from free available gas from their animal droppings and gained more time to do other 
productive work. 

The same technology is expected to be introduced to some primary school toilets by 
lighting using gas from ventilated improved pit latrines. 

(v) Others on experimental basis 

Solar cookers (parabolic concentrator). These are being introduced to young men groups 
and uses small pieces of assembled broken reflecting glasses. With bright sun, it can 
produce 1000 watts efficient cooking power, with a maximum temperature of 40°C at 
the focal zone. 

The simple compressed sawdust stove, keeps heat for at least 2 hours. It is relevant 
where there is a possibility of getting sawmill wastes. Few individuals make money by 
manufacturing the stoves. 

This is a simple design, which can be used in or next to an urban area. It uses waste oil 
and water in a ratio of 3: l a litre per hour. It can cost some US$120. 

(b) Tourism 
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This tourism focuses on cultural and ecotourism. The basic prerequisite is to know what 
exists. The project is assisting to document existing plants, birds, butterflies, reptiles and 
different uses of plants. The experiences for a Longido Cultural Tourism Initiative has attracted 
up to a group of 30 tourists per day guided to the forest walk and later accommodated in 
Longido Maasai Local Village, with local foods and accommodation. The communities charge 
some US$! 0 to guide up the mountain. 

This creates more community interest in the forest biodiversity adjacent to them and also the 
income generated to benefit them. As this is sustainable non-consumptive tourism, it provides 
for alternative income and therefore reduces pressure to forest income dependence and hence, 
biodiversity conservation. 

(c) Hyacinth ornamental production 

This is specifically for Bukoba villages around Minziro Forests next to River Kagera. Here, 
the local communities have been facil~tated to form a CBO (Gugu Maji Group) which has 
now been trained to produce furniture, lamp shades, envelopes, paper, albums, eanings uust 
to mention a few), from the water hyacinth. This has proven a success as all items manufactured 
are instantly bought. 

The market demand is higher than the supply. The group now has a marketing place at a sub
custom border place. This has both increased the income to the communities and reduced the 
pressure on the raw materials (e.g. for mat making), originally collected from the forests. It 
is the same vi llagers practising the bee keeping initiative. 

Discussion and Conclusion 

lL is true that our East African countries are endowed with rich biodiversity, which our local 
communities can use to sustain their livelihood. There exists a lot of indigenous knowledge that 
can be enhanced by applying modern science and technology. 

T he exposure that most of our technocrats have, should be used to enhance the indigenous practices, 
to sustainably utilise the available resources and explore possible appropriate income earning 
strategies to supplement the poor. 

An introduction of new technologies should always take into account the amount of ava.ilable 
resources (especially biological resources). The introduced or enhanced technology or introduced 
market would then not deplete the resources for the future generations. 

We have the right policy supports, right knowledge in our institutions and a lot of experiences in 
our trained nationals. We need to dovetail the two for the long-term sustainahility and uti lisation. 

In conclusion, it is the task of technical citizens, with capability to link technologies, to empower 
our communities with income earning strategies, which are sustainable ;md environmentally friendly. 

Please visit our website for more site-based information. 
Just print x-borderbiodiversity.trfpod.com (do not print http or www) 
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. Agricultural Systems of Rwanda: 
Post War Income Generation Options for Women in Rwanda 

Mugunga Ellie Muhlnda 
Rwanda Agricultural Research Institute 

P.O. Box 138 
Butare, Rwanda 

Abstract: Rwanda is a small country with about 8 million people living 
on 26,338 sq. km (i.e. the highest population density in Africa). The country 
is landlocked and has natural resources (no oil and minerals). More than 
90% of the population rely on agriculture for food and income. The 
agriculture sector includes three main sub-sectors crops, livestock and 
forestry. The major crops are banana, beans, sweetpotato, potato, cassava, 
maize, coffee, wheat, soybean, peas, cush-cush, groundnuts and tea. Coffee 
and tea are the major cash crops the country relies on for foreign exchange 
Income. Livestock, often associated with agriculture, includes mainly cattle, 
small ruminants and poultry. Forestry is an important sub-sector since it 
constitutes an important source of energy for more than 80% of the 
population. The self-subsistence type of agriculture associated with 
inadequate production systems led to severe and chronic food insecurity 
and vulnerability; the situation was exacerbated by the 1994 genocide that 
added to the traditional plight ofRwandan women, especially in rural areas. 
Currently there is a considerable effort by the Rwandan government to 
shift the agriculture from the self-subsistence role to a real food security 
and conm1ercialisation orientation. To attain that objective, there is a strong 
need to improve on priority setting in the existing agricultural systems and 
promote other innovative options such as sericulture and apiculture. 

Introduction 

Rwanda is a small country of 26,338 sq. km, hosting a population of about 8 million people. The 
country holds a record of the highest population density in Africa (more than 300 people/sq.km on 
average). It is landlocked within the boundaries with Burundi (South), Tanzania (East), Uganda 
(North) and Democratic Republic of Congo (West). 

The ever increasing population with a rate of 3.7% per year exerts a considerable pressure on the 
arable land (±1 .3 million ha.), which was already subjected to uncontrolled (or induced) erosion 
in addition to natural fertility deficiencies. Rwanda has not been favoured in terms of natural 
resources (no oil and significantly important minerals). This is the reason why more than 90% of 
the population rely on agricultural sector for food security and income generation. 

The naturally poor fertility of certain sojJs, the over-exploitation of the relatively fertile ones by 
the growing population and the inadequate farming systems, have frustrated all the expectations 
of seeing agriculture take over the role of other sectors (industry, services), to sustain food security 
and income generation for the Rwandese. 
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The socio-economic indicators for Rwanda are rather alarming, compared to the average of Sub
Saharan Africa (Table 1 ). The Rwandan self-subsistent agriculture. adding to the scattered settlement 
in rural areas and the weak development of the urb<m sector, led to the low prospects for intensive 
production and commercialisation of agricultural products. The intricate underlying agro- and 
socio-economic factors/constrains are summarised in Fig. L and Table 1. 

This type of non specialized <:~griculture that characterized the twentieth century, led to the 
vulnerability of the system. It culminated in recurrent famines. food insecurity and chronic proteo
calorie malnutrition, particularly among the children under 5 years. The resultant vulnerability in 
terms of food security and income eaming was exacerbated by the 1994 genocide. The female 
component of the Rwandan population was the most severely affected. 

The objective of this paper, which is a compilation of existing documents, was to try to draw a clear 
picture of the sin1ation of food security, income generation and the underlying factors. The aims 
are to: 

• see whether the natural conditions in Rwanda arc made of constraints only without any window 
of opportunities 

• find om what had been initiated to understand and bring some conections to the situ~:~L ion, and 
finally 

• consider the prospects of Rwandan women in terms of income generation options in the general 
Rwandan context, especially after the 1994 genocide. 

Table 1: Comparison of socio-economic Indicators of Rwanda und the average of Sub
Saharan Africa: basic data (1997) 

Indicator 

Population :-;ize 
Population density 

Active population: 
• Agricultural sector 
• Industrial sector 
• Services sector 

DGP per capita 
Daily calorie supply (% tequirements) 

Rwanda 

7.7 million 
303 per sq. km 

91.1% 
1.7% 
7.2% 
US$ 240 
64 

Current Situation of Agriculture in Rwanda 

General picture 

Sub-Saharan Africa 

596 mil lion 
26 per sq. km 

70.0% 
7.5% 
22.5% 
US$ 490 
96 

The way agriculture is practised in Rwanda cannot lead to sufficient and sustainable food security 
and reduction of poverty as per the Rwandan Government's goal statement. Thorough analys is will 
show a persistent trend of production decline, not only due to crop variety and soil factors, but also 
to inadequate production systems. 
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The Rwandan agriculture is characterised by the family production. Ninety per cent of 
production units arc small family farms, with less than one hectare in mixed farming and 
husbandry. These production units cover about 1.3 million hectares, which are cultivated manually 
with a considerable labour input. The complex farming systems are characterised by the production 
diversification and crop associations, with a base common to all the regions rnade of7 crops i.e. 
banana, beans. cassava, sweet potato, maize, sorghum and potato. 

Animal production systems play an important socio-economic role in Rwandan family economy 
(presrige, income) and in the management of fertility (manure) around the homestead . According to 
the size of the farm, three types of farmers have been identified: dependent small-holder, self
sufficient and capitalisation production systems. 

Farming systems and agro-ecological zones 

There is a consistency in the prevailing farming systems based on the seven major crops already 
mentioned (banana, beans, potatoes, sweet potatoes, cassava, maize and sorghum), despite the 
diversity of the natural environment. The natural regions show different agro-ccological features 
which should con~tiiute a good basis for biodiversity, regionalisation and specialisation, likely to 
induce the diversification in farming systems. This is normally expecte~ to constitute a window for 
better agricultural opportunities. There are four major groups of agro-ecological zones: 

Ca) Highland (Congo-Nile Crest, Highlands of Buberuka), with low productive potential for 
the main crops. 

(b) The eastern part of Rwanda (Mayaga, Bugesera, Eastern Plateau, Eastern Savannah), with 
relatively lower population density and largest farms and a good productive potential of 
bananas, beans, maize. sorghum. groundnuts and bovine livestock. 

(c) The Central Region (Central Plateau, Granitic Dorsal), with demographic pressure and 
farm size below 1 ha., leading to intensive land exploitation. Major crops <ire tubers, banana, 
maiz~. beans, and coffee, and small ruminants and pigs. As the farm size decreases the 
swamp farming increases. 

(d) The South-Western Region (Imbo, Impara, and Shores of Lake Kivu), shows contrasting 
features: high productivity potential, especially Imbo and Impara and others with low 
potential, i.e., Highlands of the Shores of Lake Kivu. Highlands, particularly those in 
Congo-Nile Crest and Buberuka are unsuitable for agriculture (modem type) and are 
classified as marginal lands. They are suitable for different types of farming, such as tea, 
livestock and forestry. 

Livestock production systems 

Animal production, especially cattle, is suitable for farmers with an important farm size(> lha). 
Small ruminants are more frequent in different farm sizes with an increasing trend, while caule 
number seems to remain stable. Outputs are low on the most extensive production with few fodder 
crops and no complements. 

Choice of crops and regional specialisation 

The farmer's strategies for production choice depends on the value-added production by the 
production system. The following characteristics are noticed: Banana and cassava dominate all 
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Fig. 1: Complex factors/constraints affecting agricultural productiou and socio-economic 
implications 
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zones, except for highlands,. followed by coffee (lmbo, Impara, Cenral Plateau and Eastern region) 
and leguminous crops. Potato constitutes the highest value added in highlands (Congo-Nile Crest, 
Buberuku). The production systems are characterised by a base system (5 to 7 crops), observed 
countrywide. However, the farmer will choose from among those with one or several for sale (coffee, 
legumes and potato). More details on physical characteristics and specialized farming systems are 
presented in Tables 2-4. 

Priority Setting in Agricultural Programmes 

Despite the diversity of agro-ecological regions and the natural regionalisation of crops, the Rwand<m 
agriculture remained unable to meet the people's needs in terms of food security and income 
generation. A strong need was fell for shifting from purely subsistence to market oriented agriculture, 
so as to generute monetary income, part of which will be used to obtain inputs for production 
intensification. Indeed, "the "C),.Irrent Rwandan status in terms of nutritio nal standards is not 
encouraging (Table 5) and caJJs for~ ~10rough and prompt review of the actual agricultural practices. 
This urged the Ministries of Agrlc'ulturc and Education, to jointly develop a Master Plan for 
Agricultural Research f0r 199~2003. 

Guidelines regarding the main production subsectors 

(a) Food crops 

(i) Value added to soil will concern mainly control of pH, fertility mun<~gement, mainland 
and marshl<~nd management, und intensive exploitation and regionalisation of crops 
according to ugro-ecological zones. 

(ii) The intensification policy includes improvement on :selected seeds, fertiliser application, 
cultural practices, phytosanitation, and harmonizing of research and extension. More 
attention on import substitution products, such as wheal, rice und sugar for crops, and 
dairy products from livestock. Accompanying policy includes conservation, processing, 
quality control and commercialisation. 

(b) Cash crops 

More emphasis was put on coffee and tea since the others, such pyrethrum and quinine-tree 
were suffering from harsh market competition, with synthetic products. It was suggested that 
farmers should switch Lo other products with commercial potential. 

(c) Livestock 

The competition for land between agriculture and Hvestock led Lo the option for reduction in 
number by improving productivity in stabilisation system. The proposed strategies are: genetic 
improvement, feed improvement, animal stabilisation and veterinary prophylactic and curative 
measures. 

(d) A'shlng and fisheries 
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Tuble 2: Major agro-ecological zones: physical characteristics 

Agro-ecological zone Altitude (m) Rainfall (mm) Soil 

lmbo 970 1050 Alluviul soi ls 
1100 1200 
1400 1600 

Impara 1400 1300 Bas<tltic heavy red soils 
1700 1400 
1900 2000 

Lake Kivu shores 1460 J 150 Shallow si i H.:l<~y soils 
1600 1200 
1900 1300 

Volcanic Lands 1600 1300 Volcanic soils 
2200 1500 
2500 1600 

Congo-Nile Crest 1900 1300 Ac id humic soils 
2100 1600 
2500 2000 

Bubcruka Highlands 1900 1100 Highland laterite soil s 
2000 1200 
2300 1300 

Cen tral Plateau 1400 1100 Various humic soils 
1700 1200 
1900 1300 

Granitic Dorsal 1400 1050 Light gl'avel soils 
1600 1100 
1700 1200 

Mayaga 1350 1000 Schistous clay soi ls 
1450 1050 
!500 1200 

Bugesera 1300 350 Highly al terated clay soils 
1400 900 
1500 1000 

EasLcrn Plateau 1400 Laterite soils 
1500 
1800 

Eastern Savannahs 1250 700 Various old soils 
1400 850 
1600 900 
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Table 3: Major agro-ecological zones: cropping system specialisation 

Agro-e·cological zone 

lmbo 

1m para 

Lake Kivu Shores 

Volcanic Lands 

Congo-Nile Crest 

Buberuka Highlands 

Central Plateau 

Granitic Dorsal 

Mayaga 

Bugesera 

Eastern Plateau 

Eastern Savannahs 
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Altitude (m) 

970 
1100 
1400 

1400 
1700 
1900 

1460 
1600 
1900 

1600 
2200 
2500 

1900 
2100 
2500 

1900 
2000 
2300 

1400 
1700 
1900 

1400 
1600 
1700 

1350 
1450 
1500 

1300 
1400 
1500 

1400 
1500 
1800 

1250 
1400 
1600 

Major crops 

Banana, cassava, beans, groundnut, .sweetpotato, 
cotton, rice , sugar-cane, citrus fru its 

Banana, beans, maize, sorghum, sweetpotato, 
cassava, groundnut, coffee, soybeans 

Banana. beans, maize, sorghum, sweetpotato, 
cassava, groundnut, coffee 

Banana, beans, maize, sorghum, swcctpotalO, 
potato, pyrethrum 

Peas. maize, potato, eleusine, buckwheat, wheat, 
tea, sunflower, wood 

Banana. beans, sorghum. sweetpotato, maize, 
potato, peas, wheat, barley 

Banana, beans, sorghum, sweetpotato, maize, 
potato, cush-cush , yam, coffee, soybeans 

Banana, beans. sorghum, sweetpotato, maize , 
potato, cush-cush, yam, coffee, soybeans, 
groundnut, cattle 

Beans, sorghum, maize, bnnana, sweetpotato, 
cassava, groundnut, coffee, rice 

Beans, sorghum , maize, banana, sweetpotato, 
cassava, groundnul, cattle 

Beans, sorghum, maize, banana, sweetpotato, 
cussava, groundnut, coffee, rice 

Cassava, groundnut, beans, sorghum, maize, 
sweetpotalo, cattle 
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Table 4: Comparative results of the various production systems according to natural 
regions 

Agro-ecologlcal :~;one 

Imbo 

lmpara 

Shores of Lake Kivu 

Congo-Nile Crest 

####################### 

Buberuka HL 

Central Plateau 

Mayaga & Bugesera 

********************* 

Eastern Plateau 

********************* 

Eastern Savannah 

********************** 

############## 
************** 

High altitude zones 
Eastern region 
Other regions 

Production system 

Rainfed crops and goal raising 
Rainfed crops, irrigated crops <md pig raising 

Rainfed crops and goat raising 
Rainfed crops, coffee and goat raising 

Production system in peri-urbun zones 
Rainfed crops, sheep and goat raising 

Rainfed crops, tea, mixed cattle and goat breeding 
Goat raising 

Tea, wheat, mixed cattle breeding 

Rainfed crops, tea, mi)(ed cattle and goat raising 

Rain fed crops, coffee, mixed cattle and goat raising 

Food crops, coffee, mixed cattle and goat raising 
Food crops, soya bean and dairy cow raising 

Intensive milk production 

Rainfed crops, mixed cattle and goat raising 
Production system in peri-urban zones 

Food crops, soya bean and dairy cows 

Rainfed crops, mixed cattle and gout raising 
Milk production in an agro-sylvo- pastoral system 
Irrigated crops and pig raising 

Irrigated grain crops and animal draught 

Table 5: Nutritional indicators of Rwanda as compared to international standards 

Diet 

Energy(Kcal) 
Protein(gr) 
Lipid(gr) 

International standards 

2100 
59 
40 

Rwandan intake 

1234(59%) 
28(48%) 
7(18%) 
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(e) .. For.estry 

Priority shoul~ be given to reforestation and agroforestry in addition to natural forests and tree 
plantation management. 

In order to get new orientations implemented accordingly, a priority setting was undertaken in three 
steps, based on productivity and sustainability criteria. 

Priority setting process 

Stepl 

This is based on an exhaustive inventory of what is in place in terms of crop/animal and production 
factor._programmc. The first criteria is socio-economic and environmentally oriented with the 
following indicators: 

(a) contribution to food security 
(b) contribution to commercial balance and 
(c) contribution to protection of the environment 

The second criteria refers to the "programme dynamics" with three indicators: 

(a) probabi lity of yielding useful results 
(b) importance of the demand 
(c) impact on other progranm1es (Table 6). 

Step2 

This step weighs the programmes based on the three major criteria: 

(a) complexity reflected in multidisciplinary interventions 
(b) number of beneficiaries/ immediate users of the research results 
(c) expected impact on the crop/animal productivity or another thematic programme (Table 7). 

Step3 

This s(ep makes a combination of the two previous steps with their scores, leading to a list of first 
priority programmes showing the following characteristics (Table 8): 

(a) crops of mass consumption through the programme; banana, sweetpotato, beans, potato, maize, 
cassava and sorghum 

(b) import substitution crops such as rice and wheat 
(c) export crops through coffee and tea 
(d) natural resources conservation through soil. reforestation and agroforestry programmes, 

and emphasis on sodo-economy, showing a real concern towards taking technology to farmer. 
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Table 6 : Priority setting based on criteria described in step 1 

Priority programmes 

Soil conservation and improvement 

Banana 

Smal l ruminants 

Maize 

Reforestation 

Potato 

Coffee 

Bovine 

Sweetpotato 

Cassava 

Beans 

Natural forest 

Agroforestry 

Tea 

Wheal-Triticale 

Rice 

Sorghum 

Socio-economy 

Sugar·C<mC 

Fishing 

Food technology 

Soy beans 

Groundnul 

Avocado 

Vegetables/ spices 

Fruits 

Bee keeping 

Fish farming 

Pyretlu-um 

Peas 

Sunflower 

Citrus fruits 

Pineapple 

Sheep-pigs-rabbits 

Total score 

2.48 

2.45 

2.38 

2.28 

2.28 

2.18 

2.18 

2.18 

2. 10 

2. 10 

2.00 

2.00 

2.00 

2.00 

1.98 

1.93 

1.90 

1.85 

].73 

1.73 

1.73 

1.55 

1.45 

1.45 

1.45 

1.20 

1.20 

1.20 

1.18 

l.IO 

1.10 

1.10 

1.00 

1.00 

Third International Workshop 
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Table 7: Priority setting based on criteria described in step 2 

Priority programmes 

Soil conservation and improvement 
Banana 
Small ruminants 
Maize 
Reforestation 
Potato 
Coffee 
Bovines 
Sweet potato 
Cassava 
Beans 
Natural forests 
Agroforestry 
Tea 
Wheat~ triticale 
Rice 
Sorghum 
Socio-economy 

Total score 

1.2 
0.9 
0.9 
0.6 
0.7 
0.8 
0.9 
0.7 
0.9 
0.8 
0.9 
0.5 
0.8 
0.5 
0.7 
0.8 
0.7 
l.l 

Table 8: Final stage of the priority setting process with th~ final ranking combining sco1·es 
from steps l and 2 

Priority programmes Step 1 Step 2 Total 
Scores Scores 

Soil conservation and improvement 2.48 1.20 3.68 
Banana 2.45 0.90 3.35 
Small ruminants 2.38 0.90 3.28 
Coffee 2. 18 0.90 3.08 
Sweetpotato 2.10 0.90 3.00 
Reforestation 2.?.8 0.70 2.98 
Potato 2.18 0.80 2.98 
Socio-cconomy 1.85 1.10 2.95 
Cassava 2.l0 0.80 2.90 
Beans 2.00 0.90 2.90 
Bovines 2.18 0.70 2.88 
Muize 2.28 0.60 2.88 
Agroforestry 2.00 0.80 2.80 
Rice 1.93 0.80 2.73 
Wheat-triticale 1.93 0.70 2.63 
Sorghum 1.90 0.70 2.60 
Natural forests 2.00 0.50 2.50 
Tea 1.98 0.50 2.48 
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Revised priority setting 

The Agricultural Master Plan 1994-2003, has the merit of exhaustiveness in run king the main crop/ 
unimal groups and production factors. ll also contains a policy statement about food security and 
commercialisation orientation of agriculture. It is faced with the challenge of realising food security 
and income generation in the context of population and land factors in Rwanda, especially after the 
1994 genocide. The Rwandan Ministry of Agriculture, Animal Resources and Forestry, found it 
necessary to revisit the former ranking system. It was particularly important to assign to the national 
agricultural research systems, a priority set, taking into account the available resources (human, 
material and financial). 

The priority setting for the different crops wac; based on a certain number of criteria: 

(u) Wide adaptability in most of Rwanda's agro-ecological zones. 
(b) High nutritive value relative to other crops and relatively higher yield per unit area. 
(c) Well researched technology and know-how on its production and use. 
(d) Poduction compatibility with other farm enterprises and complementarity to other farming 

sectors, such as livestock and agro-industry. 
(e) High response to modern inputs and agricultural practices. 
(f) Easy integration with other cropping patterns, such as rotation, intercropping and optimisation 

of limited land resources. 
(g) Easy storage, transportation and market. 
(h) Suitability to modern fanning techniques, especially mechanisation . 
(i) Wide marketability inside the country and in the region. 
U) Higher returns to investment. 
(k) State of deficit in terms of production , compared to current requirements. 

Following these criteria, maize, rice and bean emerged as first priority. The second group showing 
an economic importance are sorghum, cassava (tolerant to low fertility and rainfall ) and potato (in 
lava soils of high altitude). The third group is made of crops of very common national diets, such ac; 
sweetpotatoes, bananas, peas and groundnuts. 

The accompanying strategies for the three first priority crops include: 

(a) Improvement of soil fertility, 
(b) improvement of seeds, 
(c) increase in cultivated area, 
(d) rehabilitation of water management, 
(e) rehabilitation of existing processing facilities, 
(f) improvement of input supply system, and 
(g) better organization of producers to take charge of input supply, management, as well as 

maintenance of fields and irrigation infrastructures. 

In addition to food crop production, the new priority setting anticipates also to increase livestock 
production for milk and meat, targeting the rational between crop and livestock activities. 

The increase in production of some crops (maize and rice), will enhance the realisation of the goal. 
More crop residues and agro-industrial by products from these crops, will serve as livestock feed 
and thus realise the integration of agriculture and livestock. There is also a need to specialise in 

37 



Integrating Sericulture and Apiculture 

livestock, in assigning to caule the greater role for milk supply, while small ruminunts and other 
animal species (goat, sheep, pigs. poultry und fish), will cater for the larger part of meat supply. 

Current Status of Agribusiness in Rwanda 

Agribusiness should be of great importance in Rwanda in terms of food security as well as income 
generation. Jt should be the expected culmination of intensification. region'ulisation, specialisation 
and commercial orientation, feuding to agricultural professionalism. 

Rwandan agribusiness is still poor, due to inadequate agricultural systems, lack of technicians and 
technologies, and particularly the weakness of the private sector. 

Coffee, tea and pyrethrum are the traditional export crops, but they suffer from the c:.~rl ier mentioned 
constraints. so they show low competitiveness on the international market. The import substitution 
products such as rice, whcut und sugar, suffer from the same problems. Processed products from 
banana, sorghum, maize and cassava are more for the locul consumption. Other root/tuber crops 
are sweetpotatoes and Irish potatoes). Fruits arc processed at elementary level , while vegetables 
suffer from the absence of proper processing techniques. Livestock products, dealt with in abattoirs 
and dairies are sti ll far from meeting local needs, although they are among the most important 
sources of income (at local level). Forestry products such as furniture building m"terials, craft and 
energy stuffs still need a lot of improvement. As for the sector of agricultural industty, Rwanda has 
only some small facilities f'or: 
(a) manufacturing some elementary tools (hoes, pitch forks, shovels, wheel burrows), 
(b) processing agricultural products (sugar, banana, fruits, tea, pyrethrum, rice, soybeun, tobacco, 

nour), und 
(C) processing livestock products (dairies, leather skin and meat). Some of those processing 

units are functioning under public management, others idle (abandoned due to the war of 1994) 
or undergoing privatisation. 

Post-War Income Generation Options for Women in Rwanda 

Traditional perception of women's role in society and its implications 

The Ltaditional role of women in Rwanda, like in most African societies, was limitecl mainly due to 
domestic duties such as agriculture f'or family food, collecting firewood, fetching water and taking 
care of children. When they started uccessing instruction, their choices were still family welfare 
oriented , e.g. health, education, catering, tailoring and household management. The income 
generation Lhrough SCJ f-employment was simple:>t: boutique, tailoring, elementary trade of foodstuffs 
and craft. This inequity affecting women is reflected by some socio-economic indicators. Table 9 
shows a progressive improvement in Rwanda with regard to frequency of primary education in the 
course of the 1990s. However, it is obvious that more boys go to school compared to girls. 

It is noticeable that the level of literacy has improved in the last two decades, but sti ll the female 
population is less literate, and this affects the agricultural production, where women arc the most 
involved. In 1996, the country had 42% male against 58% female illiterates. 

In terms of economic activities, 70.7% of the Rwandan population aged 10 years and above arc 
active and both sexes are almost equally active (70.2% male und 7 J .2% female), but in job 
opportunities, 57.% male are self employed, while 67.7% female rely on family help (Table 10). 
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Table 9: Distribution of the population by level of education and sex 

Male Female Both 

Level of education 1991 1996 1991 1996 1991 1996 

Primary 59 64 48.3 55.9 53.6 59.95 
Post - primary 2.2 1.7 2.3 1.8 2.2 1.75 
Secondary 3.0 4.4 1.8 3.5 2.4 3.95 
Higher 0.4 0.4 0.1 0.1 0.2 0.25 
None 33.8 29.5 46.1 38.7 40.1 34.1 
Not declared 1.6 1.4 1.5 

'fable 10: Distribution by sex of the active population of 10 years and above by type of 
employment in 1996 (%) 

Job Male Female Both 

Self employed 57.4 29.1 41.7 
Permanent i;alaried 6.8 2.9 4.6 
Temporary salaried 2.6 0.3 1.3 
Family help 33.2 67.7 52.4 

Evolution in the women's role perception 

In Lhe 1980s and 1990s women movements for equity, emancipation and liberation, were well 
echoed in Rwanda. Women started gelling organised in associations, not only to gain political 
grounds, buL also to get more economic self-empowerment and correct the traditional image of the 
women in Rwandan society. They embarked on development and some income generation projects, 
but still dominated in the small scale agriculture, tim..id agribusiness and informal trade. They 
succeeded in having some laws revised in favour of recognition of the importance of women in the 
participation in political and socio-economic sectors of the nation. This move was disrupted by the 
1994 genocide, which acceniUated the vulnerability of the poor in general and women in particular. 

Current trend in recovery and targeting of the future 

The period following the genocide was characterised by a reaction from international organisations, 
to he! p in the form of relief assistance, like food distribution, others providing shelter or agricultural 
inputs. This charitable system could not continue for ever. From 1997, the international community 
and the Rwandan Govemment agreed that time had come LO shift from the relief/emergency 
programme to a development oriented progranm1e. 

To adjust to this new move, Rwandan people, especially women, adopted a positive reaction to 
which the Government responded promptly. Women revived and reinforced pre-genocide 
associations and created new ones under the co-ordination of the Ministry of Gender and Women in 
Development (MIGEPROFE). The Women's Communal Fund was established by the Government 
and managed by the MIGEPROFE. The funds reached women associations to the grassroot level, 
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through the new adminisu·ative structures (Cell-Sector-Commune). Development projects and funds 
ure managed by "Development Commillccs" at each structural level. 

Today. women associations venture in various activities including entrepreneurial /industrial project. 
There are many institutions/organization providing coordination /training and funding to women 
association projects in Rwanda. The following are among the most common: 

(a) Ministry for Gender and Women in Development (MEGEPROFE) 
(b) DUTERIMBERE-(Let us go for development) 
(c) Women in Transition (WIT) 
(d) Project for Poverty Reduction in Favour of Women 
(e) Association of Genocide Widows (AVEGA) 
(f) IWACU Kabusunzu. PROFEMMES 

As. an example. between July 1996 and February 2000, WIT had funded rural women activities in 
93 commun ities. lt had provided sub-grunts to 1737 women association projects for over US$3 
millions. Agriculture activities, and livesLock restocking, compose the largest percentages of funded 
activities; while shelter sector had the highest percentage of funding us it appears in Fig. 2. 

Funds(%) 
- Agriculture 
· Livestock 
- Microenterprise 

:21% 
: 12% 
:13% 
:39% -Shelter 

- Women's cornrnunul 
fund 

-Others 

Figure 2: 
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Discussion and Conclusions 

Despite all the efforts to review the agricultural sector and to define and redefine the priority selling, 
the persistent complexity of production systems and Lhe weakness of the agribusiness set-up, made 
it difficult to bring about minimum socio-economic welfare for the Rwandan people through 
agriculture. The war-torn economic fabric continues to be reflected in food inscc.:urity, poverty and 
vulnerability. The result is that currently, 70% of the population live below the poverty line ( <US$1 
/day). That vulnerability can be characterised by physical, human or social decapitalisation or all 
together. Whatever the type of lost capital, war escapees (women and children). remain the most 
vu lnerable. 

However. concerning the situation of food security and income generation in Rwanda, if one wants 
to look at the problem from an objective and analytical point of view, two sides of the medal must 
be carefully considered. One of the sides is the agro-socio·economic complex uf constraints (Fig.l) 
and the other is the agro-ecological complex referred to as a set of opportunities. The complex set 
of constraint show how poverty and food uncertainty are closely inter-1·e!ated. while the set of agro
ecological conditions contains realizable solutions. Due to the limitations in national food market, 
the expon crops may make it possible to create jobs, increase financial income and allow sustainable 
foreign exchange. 

Rwanda possesses a mosaic of agro-ecological units ranging from 800 ± 2500 m in altitude, deep 
~nd well drained soils (mostly acid), not forgetting a small. but significant portion of volcanic 
types. This agro-ecological feature is shared by only counu·ies around the Great Lakes, e.g. Kenya, 
Tanzania and Cameroon. Columbia and other Central American countries, Indonesia, the Philippines 
and Papua New Guinea in Asia. have similar agro-ecological areas properly adapted to produce 
quality Arabica coffee. Tea is cultivated in diverse environments from 0 to 2500 m above sea level , 
but the best productions are realised in agri-ecological conditions similar to that of the Congo-Nile 
Crest. Rwanda has a comparative advantage in producing the two crops, which have a high 
production value compared to other crop products and are easily considered in a dry state (a limiting 
factor for banana). The two crops will benefit from the abundant labour (a s ignificant advantage 
over Cenlral American and Southeast Asian countries in competition). Another capital advantage 
is from quality merit tea and coffee which enjoys the international market, where the country's 
supply is sti ll less than I%; so an increase in production is not likely to cause any pmblem. The 
prospects of Arabica coffee, even in the periods of sharp fall. remain at the highest side. With a 
reasonable effort in quality management, Rwanda would meet the quality •·gommet" coffee 
requirements. 

Despite its relatively recent introduction (after independence in 1960s), tea has quickly proven its 
potential to conquer the international market, but more fundamentally to turn to a positive feature 
the acidity and steepness of the Congo-Nile Crest ( 1800-2300m altitude). Rwanda is considered as 
having an undeniably comparative advantage for tea crop from a number of points of view (crop, 
quality, value/unit weight and cheap and abundant labour). Considering local security, tea crop is 
among the most suitable for small holders; it needs a lot of manpower and creates a considerable 
income to purchase food crops. Tea growing is characterized by extensive female labour, especially 
for harvest activities, so ensuring wQmen's employment and purchasing power. 

Non traditional export crops, especially from the horticultural area (fruit, vegetables and flowers), 
increase the sources of income. The agro-ecological mosaic of Rwanda is seen to be a source of 
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diversity, not only for food crops and livestock, but also for horticultural species. Among the non
traditional sources of export products, the domain of commercial insects are proving :successful in 
different African countries. Indeed, sericullure (from the silk moth) and apiculture (from the 
honeybee), have potential for complementing (if not replacing in certain areas) coffee. and tea for 
income generation. Sericulture has particularly proved to provide well paid employment with a 
moderate investment, to create economic empowerment to the rural population in general and women 
in particular. In addition, sericulture and apiculture products offer the possibjlity of off-farm income 
generation activities. Therefore, all those identified constraints can be overcome by exploiting 
accordingly, both the natural (agro-ecological and bio-climatic diversity) and human (availability 
of labour and building of undertaking spirit) . So, to realize the national goal (food security and 
income generation), some assumptions need due attention as follows: 

(a) the review of lhe current land use; 
(b) the reinforcement of the stated poilcy on agricultural intensification, regionalisation, 

specialisation and profesionalism; 
(c) strong involvement of the private sector; and 
(d) training enough technicians on modern technologies. 
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.Weav.in.g Opportunities in Kenya 

Ann Bristow 
,, •. , Elementeita Weavers Limited 

P. 0. Box 30725 
Nairobi, Kenya 

Abstract: Over the last 25 years a few handloom textile workshops have 
been set up in Kenya, which produce a variety of fabrics for the fashion and 
furnishing markets, The main fibres used are local Kenyan cotton, wool, 
mohair and sisal, and so is there a place for local silk? 

In the same period of time several textile factories have closed down due to 
various factors. 

A selection of hand woven, locally produced fabrics were displayed and 
discussed. These have been woven on simple looms, most of which have 
been built by a local loom maker. 

Background 

The textile scene in Kenya over the last decade has been a sad tale, with most of the factories 
producing textile, now either closed down or in receivership. This is mainly due to the foreign 
competition, often imported duty free and the "mutumba" trade of good imported second hand 
clothes sold throughtout the country markets at incredibly low prices. 

However, there is a small surviving network of hand weaving workshops, which produce good 
quality fabrics for the tourist trade and quality furnishing and fashion fabrics for the local market. 

These workshops are spinning and weaving local Kenyan fibres, mainly wool, cotton and sisal, and 
would of course welcome the addition of silk to the list. 

The range of fabrics and items produced include: 

(a) Carpets and rugs, woven from hand spun wool in the weft and generally using machine spun 
cotton wurps. 

(b) Curtain and uphols tery fabrics are woven from finer spun colton and wool. These are suitable 
for bedcovers; cusions, table cloths and table mats. 

(c) Sisal is also used effectively for matling and table mats. 
(d) Blankets and shuwls are usually woven with hand spun wool. 

Cotton is mainly used for fashion fabrics and the ever popular fabrics," kikoi" are generally woven 
in a wide variety of coloured stripes and also using the more complex IK.AT techniques. 

One workshop weaves the locally cut and dried papyrus into very effective and decorative window 
blinds. 
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Capacity Building 

Vitalis 0 . Musewe 
Capacity and Institutional Building Unit, ICIPE 

PO. Box 30772 
Nairobi, Kenya 

Abstract: Human resource development is one of the cornerstones of 
ICIPE's mandate. Capacity building is therefore one or the most active 
programmes of ICIPE through which, substantial achievements have been 
made in the last two decades and is an integral part of every project. ICIPE's 
Capacity Building Progarmme aims to enhance the capabilities of developing 
countries in the tropics and sub-tropics, particulurly in Africa. The main 
objective is research and tra ining in insect science to promote the 
development and utilization of sustainable arthropod management 
technologies. The programme provides a vibrant forum for infm·mation 
exchange between resout·ce persons from national and international 
institutions with insect science practitioners from various parts of the 
developing and developed world. Through its postgraduate and professional 
development schemes, the programme makes a mujor contribution to ICJPE's 
research through the activities of postgraduate students, postdoctoral 
scientists and visiting research associates training at Lhe Centre. 

Implementation 

The implementation strategy of the programme is consumer/constituency driven. Since ICIPE's 
mandate focuses on developing countries of the Third World, the main thrust of the Capacity Building 
Programme is, therefore, directed toward three m;tior areas of activity. These are: 

(a) Training of African nationals fm· leadership in insect science and to enhance interactive 
technology generation and adaptation. 

(b) Enhancement of national capacities for technology diffusion, adoption and utilisation. 
(c) Facilitation of dissemination and exchange of information. 

This strategy has been translated in the following themes: 
(a) Postgraduate training at Ph.D. and M.Sc. levels, undertaken through two main programmes: 

(i) The African Regional Postgraduate Programme in Insect Science (ARPPIS) . 
(ii) The Dissertation Research Internship Programme (DRIP) for students registered in 

universities abroad (also for students studying in Africa, but outside the ARPPIS 
programme). 

(b) Professional development schemes for scientists of any nationality. 
(c) Non-degree training, consisting of research methodology courses for scientists; practitioner 

training courses for pest management practitioners and industrial attachment experience for 
technical students in colleges and universities. 

The capacity building activities, therefore, cut across from doctoml to farmer level. Tailored towards 
meeting the needs of its constituency, ICIPE's many capacity building activities reach out to scientists, 
technicians, extension personnel, policy makers and farmers. 
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Perspectives et Contraintes de L'apiculture au 
Burkina Faso 

Moussa Savadogo 
lnstitut de Recherches en Sciences Appliques et Technologies (JRSAT) 

03 BP 7047 
Ougadougou 03 Burkina Faso 

Resume: Au Burkina Faso, Je premier programmed' apiculture moderne 
a ete lance en 1985 avec l'appui du PNVD. La region ouest du pays a ete 
choisie pour sa ric hesse en especes mellireres : Vittelaria paradoxa, Parkin 
biglobosa, Acacia spp . Pres de 1100 apiculteurs ont ete equipcs avec 
environ 3500 ruches kenyanes produisant annuellemcnt 7 a 8 tonnes de 
miel. Mais, avec Ia fin du f'inancement en 1992, ces resultats n'ont pas pu 
e rre preserves et le ni veau de I' apiculture a sens iblemcnL baisse. 
Aujow-d' hui, de nouvelles initiatives sont deployees pour relancer lc secteur 
apicole. Le Gouvemcment encourage Ia production et Ia consommation 
du micl dans Je cadre d'un programme national sur la sccurite alimentairc. 
Des upiculteurs sont fonncs et equipes. Lcs acteurs de Ia filiere se 
concertent ct s' organisent a I' cchelle national e. Lc budget de 1' Etat consent 
le financement d' un progrumrnc de recherche cible sur !'evaluation des 
rcssources mellifcres et Ia caracterisation des miels locaux. Toulefois, 
diverscs contraintes sonL a lever : Ia chertc du materiel apicole (22000 a 
25000 Fcfalruche), Jes fai bles rendements (moins de 5-6 kg de miel I an). 
Ia faible qualM des miels (Lau.x eleve de HMF), !'absence de structure 
appropriee pour Ia formation, Ia degradation de l'environnement par Jes 
feux de brousse et !' utilisation massive des pesticides dans lcs cultures de 
eaton. 

Le Burkina Faso 

Le Burkina Faso (ex Haute - Volta) est un pays de 274,000 km2 situe au cceur de I' Afrique de 
!'Ouest, entoure par Ia Cote d' Ivoire, le Ghana, le Mali, le Togo, le Benin et le Niger. Le eli mal est 
soudano-sahelien avec une saison pluvieuse allant de mai a octobre, et une saison sec he de novembrc 
a avri l. La partie ouest, soudanienne, est Ia plus arrosee avec une pluviometrie annuelle de 700 a 
1200 mm. La vegetation y est constituee de sa vanes arborees a boisees. La partie nord, sahelienne. 
est plus sec he avec 500 a 600 mm de pluie I an et une vegetation en sa vanes nrbustives. La population 
est d'environ 10 millions d'habitants vivant en majorite en zone rurale. Elle est repartie entre une 
soixantaine de groupes ethniques possect.:lnt chacun une certaine tradition de collecte ct d' utilisation 
du micl. 

Evolution de l'apiculture au Burkina Faso 

La ruche moderne a rayons mobiles u fait son entree au Burkina dans les annees 1970 par 
1 'intermediaire d 'une mission protestante umericaine installee dans Ia region Est du puys. Lc point 
de chute a evolue en donnant naissance au Centre apicole de Fada devenu aujourd'hui 1e leader en 
matiere de distribution du miel au Burkina. 

49 



Integrating Serfculture and Apiculture 

Par Ia suite. d 'autres initiatives ont ete developpees en particulier par les etablissements rcligieux 
(monusteres, scminuires) implantes a travers le pays. Dans la majorite des cas, Jes populations 
autochtones voisines de ces etablissements ont beneficie de Ia diffusion des technologies apicoles. 

II a fullu cependant attendre le milieu des unnees 80 pour voir le Ministcrc de I' Agriculture lancer 
l'idee de developper l'apiculture sur une grande echelle pour en faire une source de rcvcnus 
complementaires pour les populations rurales. La region ouest avail ete choisie pour Ia mise en 
reuvre du projet, en raison des conditions naturelles plus ravorables. Une phase testy a d 'abord ete 
conduite de 1985 a 1987 uvec I' uppui de Ia Food and Agriculture Organisation (FAO). Puis, la 
pertinence des resultats obtenus a decide le Gouvernement i1 solliciter l' assistance du PNUD pour 
impulscr entre 1988 et 1990 un programme d'intensification de l'apiculturc . La s trategic 
d'intervention mise en ceuvre par les tcchniciens du projet consistait en Ia formation des apiculteurs 
paysans, Ia mise en place des cn!dits d'equipements ctlcur recouvremenl, Ia collecte du miel au pres 
des apicultcurs, son truitement et sa vente a partir de lu miellerie instaJiee au siege du projet Ainsi. 
environ II 00 apiculteurs organises en groupcmcnts comprenant des femmes ont ete impliques au 
projct, avec 3500 ruches kenyanes et un volume annuel de production de 7 a 8 Lonnes de miel. 

Au cours de cette etape, diverses org;:mismes de developpement implantcs a truvers le pays se sont 
inspires de !'experience et des rcsultuts du projet apicole et onl intcgrc l'upiculture panni leurs 
activites. 

L' assiswncc du PNUD s'est prolongee de 1990 a 1992, dans l'objectif de mieux orguniser Ia 
commerc.:ialisution du miel , et de rncttre en pluce un centre national d 'apiculture qui coordonneraiL 
toutcs les activites du secteur apicolc au Burkina. Ce centre developpait me me I' ambition d 'assun.:r 
lcs bcsoins de formation exprimes dans lu sous-region francophone. 

L' essentiel des resultats enrcgistres uu cours de cette evolution de l'upicullure burkinabe conccrne 
Ia vulgarisation du paquet technologique permettant aux upiculteurs paysans de mleux rccolter et 
filtrer le miel, Ia distribution du miel en pol et l'elargissement du marche de consommation de mie l. 

Situation Actuelle de L'apiculture au Burkina Faso 

La production apicole au Burkina 

Le systeme de production apicole au Burkina comporte l'apicullurc trudi tionnelle et I' apiculture 
amelioree. Le miel Cl lu eire sont les seuls produits rccoltes. 

L'apiculture lrudit ionnelle est dominante, en fournissant plus de 70% de Ia production nationaJe 
estirnee a plus de 40 tonnes. Les types de ruches utilisees sont ceux con nus a travers I' Afrique 
occidentale, c'est a dire faits en tronc el ecorces d'arbre, en banco, potcrie, paille. Cette form.;
d' apiculture est repanduc dans les regions de I' Est et du Sud-ouest du Burkina o~1 J'environncmcnt 
naturel est encore moins affecte. 

L'apiculture moderne au Burkina Faso utilise lu ruche kenyane (a 24 barreues) et Ia ruche 
rectanguluire a cadres. La ruche kenyane est surtout vulgarisee dans Ia region ouest du pays a 
travers I' intervention du programme de developpement apicole initie en 1986 ; tandis que Ia ruche 
a cadres est diffusee dans Ia region du centre par J'intermediaire de quelques etablissements religieux. 
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Les rendements annuels se situent au tour de 5 a 6 kg par ruche repartis en deux recoltes principales: 
l'unc en septernbre et !'autre en mars. 

La quasi totalite des micls recoltes sont extraits par egouttage, a !'exception du rniel produil par le 
centre apicole de Ziniare (pres de Ouagadougou) extralt par centrifugation. Bien souvent, ce miel 
egoutte n 'est pas Jaisse en maturation pendant suft1samrnent longtemps pour permetlre une bonne 
decantation avant Je conditionnement en pots. II en resultc Ia presence d'une grande quantite de 
grains de pollens en suspension dans Jes pots, depreciant ainsi Ia qualite physique du produiL, 

Des travaux d'analyses chimiques en cours ~1l 'Institut des Sciences Appliquees indiquent une teneur 
rnoyenne elevee de HMF dans les miels vendus dans les villes de Ouagadougou e t Bobo-Dioulasso. 

La commercialisation du miel au Burkina 

La production natiomtle de rnicl est ecoulee sur le marche interieur et dans quelques pays voisins 
du Burkina. 

Le miel distribu6 dans les centres urbains provient aussi bien de !'apiculture moderne que de 
!'apiculture tradi tionnelle. II est conditionne en pots de polystyrene et en bidons plastiques 
confectionnes par Ia Societe nationale de fabrigue des emballages plastiques. Ces contenunts ne 
son L toujours nppropries pour le bon conditionnement du miel. 

Le miel ecoule dans lcs pays voisins, notamment au Niger, provient principalement de !'apiculture 
traditionnelle pntliquec duns lcs zones frontaliercs. 

Le circuit commerc ial est anim6 par des 01cheleurs - revcndeurs qui soot surtout les principaux 
centres de Ltailement tels Je Centre apicole de Fada dans la region est, le Centre Fawmiel d01ns le 
Sud-ouest et le Centre apicole de Ziniare dans Je Plateau central. Quelques individus s'y impliquent, 
mais sans grand succes. 

Les prix d'achat du miel au productem varient entre 500 et 1000 FCFA I kg; landis que le miel 
conditionne en pot est vendu au consommateur entre 1850 et 2500 FCFA I kg. 

Les Principaux Atouts et Perspectives de L'apiculture Burkinabe 

Des potentialites naturelles importantes 

Bien que touche par les effets de Ia desertification et de la degradation generale de l'environnement. 
le Burkina Faso possede encore des potential ires apicoles importnntes sur une bonne partie de son 
territoire. Des plantes a grande valeur mellifere telles que Vitellaria rmradoxa, Parkic1 bixlobosa et 
aussi plusieurs especes du genre Acacia et de Ia Famille des Combrelaceae existent en peuplemenls 
naturels denses depuis Ia zone du Plateau central (a climat nord soudanien) jusqu'aux regions est, 
ouest ct sud a climat sud-soudanien. Les deux premieres especes sont d'ailleurs bien protegees par 
les populations a travers Lout lc pays. Les regions nord a climat sahelien plus sec offrent aussi par 
endroits des possibilites apicoles interessantes. 

La population d'abeilles est encore suffisante pour permettre des taux de peuplement des ruches 
relativement satisfaisants sur Ia majeure partie du pays, sauf dans les zones u longue tradition de 
culture cotonniere. 
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Un marche de consommation du miel croissant 

Avant 1986, le marchc de la consommation du miel au Burkina etait limite aux seuls expatries et 
quelques nationaux capables d'acheter les pots importes. Puis, avec !'execution du programme de 
developpement apicole, ce marche de s'est progressivement elargi. Les populations urbaines en 
particulier se sont progressivement familiarisees avec Ia consommation du miel conditionne en 
pot. Ce mcu·che se developpe sensiblement d'annee en annee, mais avec une clientele devenant plus 
exigente sur Ia qualite. 

Des efforts de formation au sujet de /'apiculture 

L' implication des universitaires aux activites de recherche qui ont accompagne !'execution du pro jet 
apicole de Ia region ouest a aboutit a Ia prise en compte de themes d' apicullure dans les programmes 
d'enseignement a 1 ' universite. Ace jour, trois diplomes de DEA et un doctorat ont ete sou tenus sur 
des themes se rapportant a I'ckologie des abeilles eta Ia botanique apicole. De meme, des cours 
d'apiculturc sonl executes dans les programmes de formation des ecoles d'agriculture, foresterie, 
elcvagc et sante animale. Ceci ouvre des canaux d'information et de sensibilisaLion sur les enjeux 
de I'apiculture. 

Des efforts d'appui a Ia recherche apico/e 

Le plan su·ategique de Ia recherche au Burkina accorde une priorite aux investigations pour Ia 
valol'isation des principalcs substances naturelles locales. Dans ce cadre, un budget annuel de pres 
de 1000000 FCFA est alloue par l'etat pour les travaux d'evalualion des ressources apicoles et de 
caracterisation des miels locaux. Ceci traduit un effort du gouvernement pour appuyer le 
dtveloppement de 1' apiculture. 

Des efforts d'organisation et de structuratlon du secteur apicole 

Les apiculteurs du Burkina travaillent actuellement a s'organiser pour mieux consolider le secteur 
apicole afin de faire face aux defis de l'ouverture recente du marche sous-rcgional ouest-africain et 
d ' cn saisir aussi toutes les opportunites. 

Des efforts pour Ia relance du secteur apico/e 

Le secteur apicole burkinabe s'esl beaucoup desorganise depuis Ia fin du financement par le PNUD 
en 1992. Les difficultes survenues pour l 'ecoulement des productions de miel ont conduit au 
decouragemenl des apiculteurs et engendre de nombreux abandons. Aujourd'bui, le Ministere de 
I' Agriculture a travers son programme special sur Ia securit6 alimentaire tente de relancer les activites. 
Une centaine d'apiculteurs ont ainsi, deja beneficie des appuis necessaires a leur formation et 
equipement. 

Les Principales Contraintes de L'apiculture Burkinabe 

Les contraintes liees au developpement de l'apicullure au Burkina sont pratiquement de meme 
nature que celles rencontrees partout dans Ia sous-region ouest africaine. 
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Le manque de professionna/isme 

Au Burkinu, !'apiculture est pratiquce de fa~on tres secondaire comme autre source possible de 
rcvenus. Les principaux acteurs de Ia production sont generalemcnt d'anciens apiculteurs traditionnels 
bien plus habitues a Ia cueillette du miel qu'u l'entretien proprement dit des colonies. Leur implication 
a I' apic~ilture n 'est pas suffisamment engagee, else fonde slmplement sur des habitudes et traditions 
familiales. Ellc peut seulement devcnir quelque peu importante juste le temps du remboursement 
u' un credit. 

Le systeme de production apicole est caracterisc par un tres faible niveau de teclmicite ; ce qui ne 
permet pas Ia bonne malt rise des principaux facteurs de pmduction. Ainsi, le pcuple!'nent des ruches 
par exemplc se fait toujours par Ia capture des essaims naturels issus de Ia popu I at ion sauvage 
tl ' abeilles. sans Ia possibilite d'operer Ia selection des meilleurcs souches. De cette fa~on les contre
pcrl'ormances des mauvaises colonies ecrascnt fortement les moycnnes de production au sein des 
rue hers. 

L' absence de structure adequate de formation apicole ne favorisc pas I 'emergence de professionnels. 
Lcs COUJ'S a I'Universilc Cl dans les ecoles de formation ne suffisenl pas. 

En sommc, !'ensemble du secteur apicole burkinabe est ani me de far;:on totalement urtisanale, sans 
professionnalisme ni dans le systeme d'organisation de Ju production, ni dans l'equipemcnt., ni 
dans I<J. commercialisation. 

La faib/e rentabl/ite de l'activite apicole 

Avec un coOt d' investissement rapporte ala ruche estime a 25 000 FCFA, un rendement muximum 
de 8 kg de miel/an/ruche et un taux d' intcr€t bancaire de 8 a 12 %, Je remboursement du prel 
contracte n'est obtenu qu'a Ia sixieme aonee de production. Ceci est fort dec.:ouragcant, ct lie a Ia 
chcrte de l'equipemenl apicole, au taux d'interet buncairc cleve eta Ia faiblesse de Ia pn.JdliCLion. 

Un marche de consommation encore restreint 

Bien que s'etant sensiblcment developpe depuis l986, le marche interieur de h~ consummation du 
miel reste encore restreint au Burkina Faso. Ceci tient au fait que : 

(a) cullurellcment, Ia consommatioo directc du rniel ne fait pas partie des habitude~ alimentaires 
de Ia population Burkinabe. Ainsi, de nosjours encore, elle n' interesse qu' une petite frange de 
Ia population urbaine ; 

(b) Je prix de vente du miel en pot restc cleve et hors deportee pour Ia plupart des Burkinabe. 

Consequences des projets anterleurs 

Le caractere mitige des resultats obtenus par le projet apicole conduit dans Ia region Ouest, et 
l'echec de bien d'autres initiatives en Ia matiere freinent aujourd'hui encore !'adhesion aux efforts 
de relancc de !'apiculture. 
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La degradation de l'environnement 

L'.intcnsification de Ia production cotonnierc ct )'utilisation massive subsequente des pesticides 
representent des facteurs de destruction de Ia population d'abeilles et de deterioration de Ia qualite 
des produits, en particulicr dans les regions ouest et est du Burkina. Les fcux de brousses incontrOies 
continuent de decimer par endroits les ressources mellifercs, et d 'aneantir des ruchers modernes 
mis en place. 
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Abstract: Bee keeping in Botswana is under the Ministry of Agriculture. 
The sector 's contribution to the gross domestic product (GDP) has declined 
from 40 to 5%, due to rapid development of the mining sector. Bee keeping 
started in 1976 as a pilot project in one of the brigades in the country. In 
1977. a Gennan Volunteer Service Officer also started bee keeping with 
remote dwellers in a remote settlement, where he was stationed. In 1980 
he was transfered to the Mjnistry of Agriculture, where bee keeping was 
placed under the women's extension unit. 

The sector's policy objectives. include diversification of agricultural 
production , improved food security at household level , increased 
agricultural output and production. One ofthe government's development 
strategies is to promote bee keeping in order to achieve its policy. Statistics 
show that the local production recorded between 1991 and 1997 was 3 
tons, which is 1.5% of the local demand. The main products are honey 
and beeswax, which are sold locally and part of the produce is used for 
home consumption. 

On the basis of the development and future outlook, it has been envisaged 
in the national development plan which is in place that honey and beeswax 
production will be increased to reach 10%. Bee keeping sectors 
development strategies include: 

(a) Targeted subsidies to potential beekeeper for establishment of 
potential apiaries. 

(b) Conservation of natural resources and management for future 
generation use. 

(c) Diversification from country's fanning, which is largely dependent 
on livestock and arable fanning. 

(d) Establishment of bee keepers' associations. 

Introduction 

Botswana is a small country with 1.5 million people. It has two main seasons, which are summer 
and winter. During the summer period, temperatures range from 37-400C and rainfall ranges from 
250 to 650mm per annum. During the winter period, temperature sometimes goes below 0°C. 

The country is divided into six agricultural regions, among which five of them are suitable for bee 
keeping, i.e. the western, northwest, Gaborone, southem and central regions. Bee keeping in these 
five regions depends on natural for-est, wood lots that are established throughout the country, 
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melliferous plant that is established to supplement bee flora, and lastly, but not least, depends on 
horticulture and arable crops. 

Bee keeping in Botswana is placed under the agricultural sector. The agricultural sector's contribution 
to gross domestic production (GDP) in Botswana, has declined fmm 40 to 5%. Despite this decline, 
the agricultural sector remains an important source of food, income and employment, especially for 
rural people. The main cause of the sector 's decline is the rapid development of mining sector, 
particularly diamond mining and slow growth of the sector itself. 

The agriculwral sector is composed of two distinct production sub-sectors i.e. traditional and 
commercial. Each production sub-sector comprises both crop and livestock production systems. 

The agricultural sector's policy objectives are as follows: 

(a) Impmvement in food security at household and national level, but more emphasis is laid on 
household food securi ty. 

(b) Di versification of the agricultural production base into bee keeping, horticulture, poultry, 
dairy, piggery, forestry and veld products. 

(c) Increased agricultural output and productivity. This will ensure the long term viability of 
the agricultural sector and its competitiveness in both the domestic and international markets. 

(d) Increased employment opportunities for the fast growing labour force. The emphasis on the 
diversification of the sector, accompanied by improvement in productivity, has the potential 
to provide employment opportuniliC!) derived directly from agricultural production . 

(e) Provision of a secure and productive environment for agricultural producers. 
(f) Conservation of scarce agricultural land resources for future use. 

The potential for apicultural development is recogni zed by the government, in order to generate 
income and improve food security at household level. Thls activity shall serve to diversify the 
agricultural production base. 

Background 

Bee keeping has been practised in the country since the last 20 years. Batswana (the people of 
Botswana), are tradi tionally honey hunters and gatherers. A pilot bee keeping project was started in 
the country in 1976 in the eastern side of the country in a brigade called K weneng Rural Development 
Association (KRDA). The project was funded by the rnternational Volunteer Service (IVS) as one 
of the income-generating projects for the brigade. However, the project collapsed due to problems 
such a!) drought and insufficient feasibility study, which resulted in many colonies absconding. 
The anticipated returns were not realised within the given life span of the project, despite the capital 
which was injected into the projecl. At the end of the project (1980), the brigade decided to dose 
the project and sell all the project equipment to interested people in the community. By then, the 
project had already sent two trainees to do a diploma in bee keeping in Tanzania. At the end of the 
project, one was still studying, whilst the other had already finished and was with the project. 

In 1977, one of the Remote Area Dweller's Officers (RADO) who was a German Volunteer Service 
(GVS) Officer, started bee keeping at a subsistence level, with the remote area dwellers in a remote 
settlement, where he was stationed. He utilised the local available materials to make bee equipment, 
such as smokers, strainers, hlves, bee brush and smoking materials. He was assisted by a national 
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service participant (Motswana), who managed to mobilise the school children and started bee keeping 
in the school. He used Tanzanian Top Bar Hives (TfBH) as opposed to the modern hives, which 
were used in KRDA. This kind of hive had an advantage over the modern hive, because even with 
minimum knowledge of bee management, the school children could manage the colonies. Using 
the local available materials (straight sticks of Grewia spp. and cow dung/clay mixture), the national 
service participant designed a hive, following the TTBH. model and called it Noah's hive. This 
hi ve was cheap and easy to make. A beekeeper only needed to purchase top bars, which were to be 
made by a knowledgeable person. to maintain the bee space. Provision of good smoke and proper 
handling was all that was required for colony/swarm handling. This proved to be a success as there 
was less absconding of colonies from the home made and transition hives, as compared to the 
modern hives. The group could manage the hives with simple management skills. It was an easy 
project for the group as they were tradilionaJly honey hunters and so bee keeping was easy to do. 
The honey was consumed at home and the surplus sold to tourists and government officials, who 
visited the area. 

Inception of Bee Keeping in the Ministry of Agriculture 

In 1980 bee keeping was introduced in the Ministry of Agriculture under the Women 's Extension 
Unit as one of the off-farm activity, which can generate income for the fUJ 'ul people, especially 
women, who were seen to be doing most of the farming activities. Through the assistance of !he 
GVS officer, demonstrution apiaries were established in aJl the Rural Training Centres (RTC) in the 
country. Bee keeping cour:ses were run in these centres for farmers, Agricultural extension staff 
and other public officers outside the Ministry who were working with the rural people. Basic bee 
kee ping skills were demonstrated to the people, especially the practical handling of the bees, in 
order 10 enable the participants to attain skills to establish their backyard apiaries after the course. 
Follow-up:-; were done ufter cour:ses, to monitor the participa!lls. The participants were encouraged 
to establ!sh at least one colony and practise the skills which were learned during the course. They 
were allowed to expand their apim·ies if they were competent to do simple management independently. 
The public officers were to assist in doing the extension during the bee keeping oft1cer's absence. 

ln 1981. the GVS officer was 1ransferred to the Ministry of Agriculture. He was joined by the 
"Motswana" counterpart who had finished her diploma in bee keeping. A bee keeping unit was 
formed and the two officers embarked in bee keeping extension activities throughout the country. 
This involved teuching in RTC's, schools, assisting in colony/swarm capture and colony management. 
Two of the job trainees were recruited to assist in bee keeping uctivities. These lrainees were taken 
for formal training after 2 years, whilst two more were recruited to fill their space. Since then, the 
bee keeping section has been expanding through the years to comply with subsequent developments 
unci demand. 

Present Situation 

Bee keeping in Botswana has been done at subsistence level with one to tlll'ee colonies at the 
backyards. It has been practised for over 20 years now and the main products are honey and 
beeswax, which are sold locally and part of the produce is used for home consumption. Statistical 
records from the department of statistics in the Ministry of Finance and Development Planning 
shows that local honey production recorded between 1991 to 1997 was 3 tons, which is 1.5% of the 
local demand, whereas 206 tons of honey and hundred tons of beeswax were imported into the 
country from neighboming countries. 
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Botswana prefer comb honey as compared to liquid honey, therefore most of the wax is lost and 
the little produced is used for baiting hives and other minor domestic needs. At present, the bee 
keeping office or section is having 18 officers (2 professionals, 7 technicians and 8 artisans), who 
are placed in the Regional and District Agricultural Offices. 

The progress of the bee keeping section since 1993 is analysed in Table 1. The analysis shows that 
the number of people involved is steadlly increasing, except in 1999/2000, where this pattern 
experienced decline due to the floods calamity that also affected the increase in the number of 
colonies and honey production during 1998/1999 and 1999/2000. During J 998/1999 the number 
of colonies and honey production declined due to severe drought, whilst during 1999/2000 the 
decline was due to flood calamity. 

Table 1: Statistical Analysis of the Progress Made from 1993 To Date 

Current Yea.-s 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 1999/00 

No. of people involved 189 754 840 1334 1504 2052 1950 
No. of bee colonies 121 205 216 365 603 372 340 
Kg of honey harvested 231 351 531 980 1523 838 602 
Income gcncrutcd 2724 4344 8545 10496 18021 7451 14202.44 

Envisaged Future Development 

On the basis of the development and future outlook, it has been envisaged in the national development 
plan (NDP) 8, which is bei ng implemented, that honey and beeswax production will be increased 
LO I 0% of the local demand. 

To meet the envisaged 10°/o, bee keeping development strategies are 
as follows: 

(a) Target subsidies to potential bee keepers for the establishment of potential apiaries. The 
government provides targeted subsidies to potential bee keepers, who will serve as farmer 
demonstrators to the public. Government Research and Extension Officer will also have 
access to those apiaries. 

(b) Diversification from country's farming, which is largely dependent on livestock and arable 
farming: Bee keeping serves to diversify the agricultural production base and its development 
is recognized by government, to achieve its objectives. 

(c) Conservation of natural resources and management for future use: Bee keeping has a potential 
for promoting sustainable use of forest resources due to symbiotic relationship of bees with 
forest resomces. 

(d) Envisage establishing bee keepers associations, which should assist in the development of bee 
keeping projects and esmblishment of market infrastructures. The associations will also assist 
in the marketing of bee products. 

(e) Envisage technology development and its transfer to the public for project development and 
improvement /research. 

(f) Rehabilitation of existing apiaries, i.e. both government and farmers so as to carry at 
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Algerie 

Abstract: Algeria is a wide country situated in North Africa, it occupies an area of 
2, 38 J ,741 sq. km. Beekeeping has been insignificant in the economy of Algeria. 
However, it was practised traditionally. Beekeeping is localised in the northern 
part of the country. In the north, the domesticated bee race is Apis mellijica 
imermissa, whereas another race Apis mellifica salwranensis is common in some 
oasis of the Sahara of the south. 

The introduction of modern luves in 1970 contributed to the extension of beekeeping, 
and at the present time the number of hives is estimated at 370,000 and 45,000 of 
them are traditional. However, many constraints hinder the development of 
beekeeping in Algeria: 
(I) The local race was not selected, it has some unfavourable characters such as 

frequent natural swarming during honey flow. 
(2) The lack of techniques on hive management also contribute to the low yield (I 0 

kg/hive) and high brood mortality. 
(3) The propagation of varroa disease causes bees to abscond to many hives, 

especially the untreated traditional ones, which constitute an important infestation 
source. 

The Institut Technique d' Elevage (ITEV) has played a major role in the development 
of the apiculture sector. The main mandate of ITEV is to promote beekeeping 
development by: 
(I) creation of beekeeping cooperatives, 
(2} training and supervision, 
(3) extension works on beekeeping techniques and hive management, and 
(4) research work on apiculture. 

Introduction 

L'Aigerie est un vaste pays situe au Nord de !'Afrique, i1 s'etend sur une superficie de 2.381.741 
km2 avec une superficie agricole utile (SAU) de 8 millions d' hectares. La fa9ade nord du pays est 
bordee par ; Ia Mediterranee ( 1200km). Le pays est entoure par Ia Tunisie, Ia Libye, le Niger. Je 
Mali, Ia Mauritanie ct le Maroc. 

Le relief algerien comprend deux grands ensembles geographiques : 
(a) Au nerds, deux chaines montagneuses sont disposees parallelement a Ia cote : 1' Atlas tel lien 

et I' Atlas saharien. 
(b) L' Atlas tellien (Kabylie- Mascara- Tlemcen .. ) comprend nombreuses vallees fertiles: 

(I) Ia vallee du Chelif, irriguee par le plus long cours d'eau d' Algerie (725km) 
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(2) Ia Mibdja. une plaine tres fertile, separee de Ia mer par des collines. tres connue par Ia 
culture des agrumes. 

(3) Lt:s plaines de la Soumama et d' Annaba, dont !'importance economigue est comparable 
a cellc de Ia Mitidja. 

( 4) La partie nord du pays comporte les terres les plus arables. 
(c) L'Atlas saharien: Monts de ksours, Djbel Amour, M'zab, Ouled Nail, Djbel Aures. 

Le Sud de I' Algerie est occupe par Jc Sahara, en plus du massif montagneux (Hoggar). 

Le Climat 
L' Algerie est caracterisee par trois types de climat : 

( I) un climat mediterraneen au nord, avec un et2e chaud et sec et un hiver doux et humide ( 400 
a 1000 nun de pluie par an. C'est le climat le plus favorable a l'activite apicole. 

(2) un climat semi-aride: entre Ie Nord ctle sud avec 200 a 400 mm de pluie par an. 

Le secteur apicole 
En Algerie, I' apiculture est une tradition gui u toujours existe. Logees dans des ruches truditionnelles, 
les abeilles offraient une faible production en miel, malgre l'importance du potentiel mellirere. 
L' apparition de ruches modernes a partir des annecs 70, a pernus I· extension de cette acti vite pratiquee 
de far;on traditionnelle. Aussi Ia generalisation des techniques de production, I 'assistance des instituts 
de formation et Ia fourniture du materiel apicole au niveau des cooperatives apicolcs sans oublier 
!'aide de I'Etat algerien comme Ia distribution des colonies a titre gratuit. Tout cela, a encourage 
les agriculteurs a In pratique de !'apiculture. De plus, le miel, principal produit noble a valeur 
therapeutique garantie. 

Evolution de l 'effectif apicole 
Le cheptel apicole a connu unc amelioration au cours des annees 80, un taux de croissum.:e de 18% 
est enregistre en 1987 avec 240.000 ruches, cette evolution est un n~sultat des programmes etatiques 
de developpcment cite . 

An nee 

1987 
1993 
1999 
2000 

Nombre de colonies (modcrnes ettraditjonnelles) 

240.000 
235.000 
345.049 
350.000 meres dont 45.000 lraditionnelles 

La Race d' Abeilles 

L'apiculture occupe principalement la pattie Nord du pays. La race d'abeille elevee est Apis mellifica 
intermissa. Au sud, no us avons une autre race moins importante Apis mellifica saltariensis, trouv~c 
dans quelques regions. 

Les Productions 

(a) La production des essaims 
La production actuelle est de 60.000 essaims par an, cependant Ia moralite hivemale est en moyenne 
de 50%. La methode d'essaimage artificiel utilisee est Ia methode provenc;ale et permet d'obtenir 
3 essaims artificiels. 
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<; Colonie forte sur 20 cadres 

Deplacer a 3 km 

1 couvain ferme 
I couvain ouvert 
I cadre de provision 

Les apiculteurs amateurs, ne pratiquent pas l 'essaimage artificiel par manque de technicile, ou 
meme pratique, le manque de sui vi des essaims et les periodes de secheresse favorisent Ia mortulite. 
L'enruchage des essaims naturels est tres frequent car note race d'abeille locale possCde une forte 
tendance ~11'essaimage. 

(b) La production de miel 

La production de miel ne repond pas aux besoins de la population, le rendement est faible ( 10 kg/ 
ruche), Ia faiblesse des rendements est liee a plusieurs facteurs : 

( l) une race locale non selectionnee 
{2) Ia non ma1trise des techniques modernes de l'elevage 
(3) Ia propagation de Ia varroase 
( 4) les problcmes lies a I' environnement ( les pollutions par insecticides- incendie- viei llissement 

des vergers .. ) 

Fabrication du materiel apicole 

Ce sont les cooperatives apicoles reparties a travers le pays qui ont la mission de mettre a Ia disposition 
des Agriculteurs le materiel apicole. Elles sont dotees des equipements necessaires f1 Ill fabrication 
des facteurs de production (essaims, ruches langstroth, Ia eire gaufree, le materiel d'exploitation, .. ). 
Actucllement le secteur prive prend le relais et assure une partie des besoins du chepte l ap icole. 
Signalons que les produits de base sont importes (bois, eire brute, extracteurs, .. ). 

La commercialisation 

(a) Le mieJ 

Les upiculteurs prives preferent generalement comrnercialiser leur produit directe ment aux 
consommateurs, mais les cooperatives apicoles collectent le miel aupres des grands apiculteurs 
puis le revendent aux consommateurs. 
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(b) Les essaims 

Les cooperatives apicoles achelenL Jes essaims aupres des apiculteurs producteurs d'essaims. La 
secheresse depuis plusieurs annees f<~it que le prix d'un essaim est de 4QOO il 5000 DA . 

(c) Les autres produits de Ia ruche 

En plus du miel, certains agriculteurs produisent du pollen ct en moindre importance de Ia gelee 
royale. 

Les contraintes au developpement de !'apiculture en Algerie: 

(a) Problcme lie a !'animal : Ia race locale presenle certains caracteres indesirables tels que Ia 
forte tendance a l'essaimage nature! et l'agressivite a Ia manipulation qui peuvent etre 
elimines et attenues par Ia selection. 

(b) Problemes lies aux techniques de conduite: une faible ma1trise des teclmiques de base tels 
que l'essaimage artificiel et Ia reunion des colonies faibles avant l'hivernage, ainsi que Ia 
multiplication des colonies de moindres valeur. 

(c) Problemes lies a I 'environnement: Ia difficulte de trouver des emplacements pour installer 
les rucher-s et le non-respect des periodes de traitements des vegetaux. 

(d) Problemes sanitaires : La pathologie apicole essentiellement Ia varroase connalt une 
recrudescence liee a Ia cherte des produits medicamenteux et !'abandon des ruchers 
traditionnels non traites, ce qui consiste a un foye( d'infeslation. De plus, !'utilisation par 
certains apiculteurs de Ia moitie des doses recommandees favorise Ia resistance des parasites 
aux trailcments. 

Les potentialites melliferes 

Le tapis vegetal mellifere en Algerie est riche et varie, Ia surface mellifere est estimee a plus de 
797. L22 ha, permenant une production de miel de plus de 8773 tonnes. 

Neanmoins, ces surfaces sont peu exploitees. En effet, une etude recente a montre que I' on peut 
installer plus de 1.044.477 colonies. 

Flore mellifere 

FonSt et maquis (10%) 
Agrumes 
Caroubier 
Prairies naturelles 
NMliers 
Autres arbres fruitiers 
TOTAL 

62 

Surface (Ha) 

371.306 
44.212 
6.358 
42.390 
5.043 
451.710 
797.122 

Nomore de mches qu'on 
puet installer 

92.860 
221.060 
31.790 
422.721 
28.660 
247 .355 
1.044.477 
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Role de I'Institut Technique des Elevages (ITELV) dans le 
developpement du secteur apicole 

L' institut technique des clevages, parses moyens techniques et humains assure le sui vi du programme 
de developpcmem apicole par : 

(a) Ia formation des apiculteurs par des stages effectues au niveau de l'ITELV 
(b) Ia vulgarisation des techniques de conduite et sui vi des ruchers sur terrain 
(c) edilion et di ffusion des brochures de vulgarisation ct des spoLs televises 
(d) promotion de l'c levage des rc~ines selectionnees afin d;ameliorer les rendemenls e t attenuer 

l'essaimage nature!. 
(e) Associer les cooperatives apicoles, les associations nux projets de developpemenl 
(f) La realisation de plusieurs experimentation en coll aboration avec le sectcur universitaire et 

l'encadrement des etudianls. 
(g) D'autrc part, I'ITELV s 'est interesse a des travaux d'experimentation touchant divers 

domaines: maitrise des techniques d'elevagc de production et de pollinisatio n. 
(h) La pathologic apicole, Ia selection ctl ' elevage des reines. 

Nous comptons tres bien commencer l 'amtlyse de micl au niveau de l ' institul, idem pour 
J' insemination artificielle. 

Perspectives de developpement 

Le ministere algerien de I' Agriculture a decide dans un programme de developpement agricole, a Ia 
reconversion d'une partie des Lcrres agricolcs cerealieres non rentables a des cultures arboricolcs. 
Cette reconversion permettra d ' augmenter l'effectif apicole qui sera instaUe dans les zones 
reconverties. Ce projel qui prevoit Ia mise en place de 600.000 colonies, sera realise a long terme. 
En attendant que les cultures arboricoles rent:rent en phase de production, il faut proceder a : 

(a) Ia mobilisation de tous lcs moyens de production pour produirc le maximum d'essaims. 
(b) Au lransvasemenl ou enruchage des colonies logees dans des ruches traditionnelles, dans 

des ruches moderncs. 
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Prospects of Honey Bee Keeping and Economic 
Importance in Swaziland 

Mbuso Salabo Hlope 
Ministry of Agriculture and Cooperatives 

Malkerns Research Station 
P.O. Box4 

Malkerns, Swaziland 

Abstract: Swaziland has four distinct agro-ecological zones. These ecological 
zones represent different topographies, climatic conditions, natural habitat 
and agricultural production systems. However, there are two distinct seasons 
in all the agro-ecological regions in the country, the wet summer and dry 
winter. Almost four times as much rain falls ln summer (from October to 
March) than in winter (from April to September) in all regions. 

Apis mellifera scutellata is the mujor bee species found in Swaziland and 
an average of2-3 times harvest is mostly influenced by rainfall distribution . 
T he average yield of honey is 15 litres per harvest and bee keepers rear a 
minimum of 5 hives per person, and a max.imum of 200 hives. However, 
bee keeping is on individual, associution and community basis. Each of the 
four agro-ecological regions has one or more bee keeping associations, 
showing a marked increase periodically. The three main products are honey, 
beeswax and propolis. Each product has a distinct job in the market and the 
prices vary with the use of the product. Swaziland is now anticipating to 
engage in :serious research in bee keeping. Therefore, pests uttacking 
honeybees, which have been identified are white banded wasps, wax motb 
(Galleria spp.) and the large honey beetle. If the problem affecting the bee 
industry can be addressed, the high potential of developing income 
generating project in Swaziland is feasible. 

Country Profile 

Swaziland is a land-locked country with an area of 17 ,363km, bordered at three sides by the Republic 
of South Africa (RSA) and Mozambique to the east. The 1994 census estimated the population to 
be about 850,000, with a growth rate of 3.2% per annum. 

There are fom distinct agro-ecological zones from West to East, respectively: the Hlghveld, 
Middleveld, and Lowveld, and the Lubombo mountains. These ecological zones represent diffen::m 
topographies, climatic conditions, natural habitat and agricultural production systems. 

Climate and Agro-ecological Zones 

The Higbveld has a moist subtropical climate with an average temperature of l6°C, l000-1500mm 
rainfall per year and an altitude of 900-1800 m.a.s.l. The Middleveld and Lubombo have a warmer 
subtropical climate with an average temperature of l9°C, 750-1000 mm rainfall per year and an 
altitude of 450 - 900 m.a.s.l. The climate of the Lowveld is dry subtropical with an average 
temperature of 22°C, 500-700 nun rainfall per year and an altitude of 150-450 m.a.s.l. 
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There are two distinct seasons in all the agroecological regions in Swaziland, the wet summer and 
dry winter. Almost four times as much rain falls in summer (from October to March) than in winter 
(from April to September), in all regions. 

Conservation and Utilisation of Commercial Insects in Swaziland 

Bee keeping farming 

The Swaziland bee keeping industry is still at its infancy and the Government aided by foreign 
donors are workjng hm·d to develop it by providing farmers with improved hives and the necessary 
skills for successful bee keeping. An apiculture specialist is placed at Gesawu Fanner's Training 
Centre in the Hhohho region. His job among others, is to train farmers on bee keeping aspects, and 
to produce and sell beehives and bee products lO consumers. Apis mellifera sculellata is the major 
bee species used. There are about 2800 bee keepers spread across the country. The minimum is 5 
hives per person and the maximum is about 200 hives per beekeeper. Beekeepers arc individuals, 
associations and communities. Each of the four agroecological regions has one or more bee keeping 
associations, showing a marked increase periodicully. Similarly, each district has a communi ty or 
bee keeping. There is Nzongomane at Shiselweni district, Ngwazini in Manzini, Tikhuba in Lubombo 
and Luhumaneni in Hhohbo districts. 

There are two main harves t periods, namely. Summer and Spring. However, harvesting times of 
honey is usually determined by rainfall disu-ibution. Average yield of honey is usually determined 
by rainfall distribution and is l5 litres per harvest. The Highveld region harvests 3-4 times per 
year, Middleveld harvests 3 times per year and the Lowveld only harvests twice per year. 

Utilisation 

There are three products that come from honey bees: 

(a) Honey is mainly used for home consumption and market purposes. Supermarkets ure potential 
buyers of this product in the country. Comb honey sells for US$6.00 per kg und liquid honey 
sells for US$5.50 per kg. 

(b) Beeswax sells for US$6.00 per kg and this product is used for making candle sticks,vuse line 
and polish; s till home-based in Swaziland. 

(c) Propolis sells for US$5.00 per kg and has some medicinal properties. ll is used as an tibiotics 
elsewhere. 

There is an extension bee keeping progrummc going on, encouraging the growing of communal 
woodlots, particularly Eucalyptus, for bees to get nee tor in Swaziland. The programme stresses the 
availability of water supply and fruit tree orchards for pollination. 

Pests and diseases 

Pests and diseases attack honeybees in Swaziland, but research is still inactive for a number of 
reasons. Only tlu·ee insect pest species and parasitic mites have been identified so far: the white
banded wasp, wax moth, (Gal/era spp.) and the large honey beetle,(Varroa spp.) Critical research 
will definitely reveal more pests and diseases of honeybees in future. 
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Conclusion 

The potential of developing income generating project using commercial insects is feasible in 
Swuziland. Most of the resources are wai ting to be utilised to meet the economic demands of the 
country. Luck of infl'astructure may require some additional funds to gel some of these projects 
underway. The Institute of Agricultural Reseurch at Malkems should provide opportunilics for 
research and development for the university students and the public at large, by hosting these 
commercial insects. 
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Types of beehives used in Eritrea 

(a) Langstroth 
(b) Zandm· 
(c) Traditional beehive 

Cropping season 

(a) September to November 
(b) April to June 

Average annual yield per hive 

(a) 30- 35 kg - modern hive 
(b) 12- I 5 kg - traditional hive 

Common Honeybee Plants and Their Flowering Time 

S.No Common Name Flowering Time 

I. Trees 
I Paper ll'ee February - July 
2 Veronia amygdulinCL February - March 
3 Eucalyptus spp. February - April 
4 Cordia africana October- November 
5 Termi11alia brownii April - May 
6 Zizyphus spina christi October - December 
7 Acacia spp. April- May 
8 Albizia amara March -April 
9 Dicrosoc:hs cinera March • April 
10 Euphorba candelabrum February - April 
II. Shrubs and bushes 
l Opuntia vulgaris March- June 
2 Ocimum hadiensc July • September 
3 Alliwn ursimtm April- May 
4 Mirricmdra bengalensis March- May, July - Oct 
5 Aloe spp. October - November 
6 Ocimum silaminti.1·wn July-November, April-May 
III. Herbs a nd crops 
I Coreopsis boraniana August -September 
2 Guzotia scarba September - October 
3 Sunflower 
4 Snrghum bic:olor October - November 
5 Guiz.otiCL abysinica October- November 
6 Flux October - November 
7 Leguminous plants October - November 
8 Fruits and vegeLables 

Type of Flower 

Nectar Pollen 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 
X X 
X X 
X X 
X X 
X X 

X X 
X X 

X X 
X X 
X X 
X X 
X X 
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Perspectives de Developpement de L'apiculture en Tunisie 

Ahmed Ben Khelifa 
Office de /'Eievages et des paturages 

Ministere de /'Agriculture 
BP Rue Alain Savary, 

Tunis Be/verdeme, Tunisia 

Resume: L'apiculturc tunisienne se caracterise par Ja coexistence de deux 
scctcurs: 
(a) le ~cctem traditionnel en perle de vitesse, et 
(b) le secteur moderne en expansion rapide grace aux mesures 

d'encouragcment eta sa rentabilite. 

Apres une longue stagnation, le secteur apicole a connu un effort rapide a 
partir des annees 70. C'est ainsi que le Ministere de I' Agriculture a lance 
les premieres actions visanl a encourager !'emergence d'une apiculture plus 
productive capable de jouer un role important dans l'economie des 
exploitations agricoles et ce compte tenu de 1' inter€t que peut a voir ce genre 
d'activite pour Jes paysans tunisiens. Les effectifs des colonies logees dans 
les ruches a cadres mobiles passent de 6000 en 1975 pour atteindre 187.000 
en l'an 2000_ Les productions, quanta elles passent de 264 tonnes de miel 
en 1975 pour atteindre 3530 tonnes en 2000. 

Les actjons engagces de puis Ia mjse en place du projet FAO-PNUD dans le 
processus de developpement du secteur apkole en Tunisie ont certes abouti 
a unc nette amelioration lanl au niveau des effectifs qu'a celui des 
rendcments de production et Ia maitrise de !'exploitation apicole. II y a 
lieu de signaler dans ce sens que malgre !'effort louable deploye, de 
contraintes entraventle developpement et Ia promotion du secteur, et il est 
necessrure et meme indispensable que tous les intervenants dans ce secteur 
(administration, instituts de recherche, offices de developpemenl, profession) 
se concertent entre eux pour tracer un plan national pour le developpement 
de I' apiculture qui comporte les points suivants: 

(a) Encadrement: 
(i) aspect sanitaire, 
(ii) organisation de Ia transhumance, 
(iii) contr6le de la qualite, et 
(iv) vulgarisation, formation et assistance. 

(b) Developpemenl de la recherche et etudes: 
(i) aspect sanitaire, 
(ii) amelioration genetique, 
(iii) etude biologique de I' abeille locale, et 
(iv) amelioration des techniques de production. 
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(c) Potentiel mellifere: 
(i) etude des plantes melliieres, 
(ii) sauvegarde du potentiel mellifere existant, et 
(iii) arn~lioration des potentialites mellireres. 

(d) organisation du secteur apicoleu niveau de l'approvisionnementu 
niveau de !'organisation de Ia profession: 

(i) au niveau de Ia legislation apicole 
(ii) encouragement du secteur 

(e) Contribution du Pond International pour le Developpment Agricole 
(FIDA) dans le developpement et la promotion du secteur apicole. 

Introduction 

L' apiculture est I 'une des formes les plus ancien11es de I' agriculture. Elle a evolue de p<tire avec Ia 
societe humaine pour repondre aux besoins de celte derniere. Depuis toujours, les gens sont grands 
consornrnateurs de miel, aliment dotee de qualites nutrilives et therapeutiques remarquables . La 
eire etail egaJement d'un grand usage dans Jes eglises pour Ia celebration des services religieux; 
sans oublier Loutefois Ia propolis utili see dans Ia medecine populaire surtout dans I' antiquite et par 
les Pharaons d' Egypte dans Ia momification des corps L' Agriculture tunisienne a depuis longtemps 
connu les abeilles, Ie miel et Ia eire. 

II se contenLaiL au depart de pratiquer Ia chasse au miel qui consistait a chercher dans les gites 
natmels les colonies d'abeilles sauvages CL a leur prendre )e fruit de lem labeur. Plus tard, ces 
chasseurs ont compris qu'il est plus fac.ile d'elever le "gibier"que dele poursuivre. A partir de 
mat~riaux disponibles, le paysan Ltmisien a construit le "Jebah", Ja ruche traditionnelle mais Ia 
technique est restee primitive et ressemble plut6t a Ia cueillette qu'itl'elevage. La grande partie du 
travail de !'apiculture reside dans la capture des essaims naturels et Ia rt~colte de miel en fin de 
saison. Peu de soins etaient prodiges aux abeilles et Jes n~coltes etaient alors mectiocres. Dans le 
sectcur tradiLionnel, Ia teclutique apicole est presque Ia meme dans tout le pays. Elle est transmise 
d'une generation a I' autre et subsiste encore telle qu'elle etait de nos jours. II faut attendre Jes 
annees quarante pour voir appara'itre les ruches a cadres etles premices d'une apiculture moderne 
introduile par les colons de l'epoque. 

ConscienL de !'interet que peut avoir ce genre d'activite pour les paysans tunisiens, le ministere de 
I' Agricultme a lance des Je debut des annees soixante dix les premieres actions visant a encourager 
!'emergence d'une apiculture moderne, plus productive, capable de jouer un role important dans 
I' economie des exploitations agricoles car 1' inter€t del \~lev age apicole ne se limite pas uniquement 
a Ia production du micl eL des autres produits deJa ruche, mais son impact sur l'anumoration de Ia 
production grainiere et fruitiere est ind6niable et ceci par l'effet de Ia pollinisation des plantes 
entomophiles par les abeilles. 

Le Potentiel Mellifere 

Une des condiLions de reussite en Apiculture est Ia connaissance pratique deJa richesse mellifere 
existante. Les principales ressources melliteres tanL arboricoles que forestieres ont dispose Ia Tunisie 
sont: 
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( I) Les Agrumes. 
(2) Les Eucalyptus, 
(3) Le Thym et le Romarin, el 
( 4) Arb res Fruitiers 

(a) Les Agrumes( principal source de nectar): 

(I) Superficie : 14000 ha. 
(2) Zone : Cap Bon, Tunis, Zaghouan. 
(3) Floraison : Mars~Avril. 

(4) Recolte: Fin Mai. 

(b) Les Eucalyptus: 

( I) Superficie: 15000 ha. 
(2) Zones : Nord-Ouest, Kelibia et Fahs. 
(3) Floraison : Carnal (mai-juin) ; Gompho (septembre). 
( 4) Rccolle : Debut aoGt ; fin octobre. 

{c) Le Thym et le Romarin (principale ressource mellitere pour I 'apiculture truditionnelle): 

(I) Superficie: grand nappe de 336000 ha. 
(2) Zones : Nord-Est, Centre et Ouest du pays. 
{3) Floraison : Thym Guin) ; Romarin (septembre-janvier). 
(4) Recolte: Juillet; Fin janvlet 

(d) Arbres Fruitiers 

Tabulen 1: lis constituent une source de nectar ct de pollen appreciable pour Ia nourrlture 
des abeilles et le developpement des colonies 

Source de superficies Floraison et lieu 
nectar et de 
pollen 

Amandiers 275.000 ha Decembre-Janvier Centre et Sahel 
Abricotiers 11.000 ha Mars-Avril Centre et Sahel 
P~chers 10.000 ha Mars-Avril Centre Ouest 
Pommicrs 3.500 ha Mai~Juin Centre 
Autres 43.000 ha Printemps Centre 

L~ System D'Eievage 

L' Apiculture tunisienne se caractcrise par Ia coexistence de deux secteurs: 
(a) Un secteur traditionnel en perte de vitesse. 
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rentabilite. 
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Apres une Ionge stagnation, le secteur apicole a connu un essor rapide a partir des annees 
soixante dix. Malgre son importance, Ia croissance du secteur traditionnel tend vers Ia 
baisse en raison de plusieurs facteurs: 
(a) La secheresse enregistree conjugue aux effets devastateurs des traitements anti-acridiens. 
(b) L' extension de Ia varoase, grave maladie ectoparasitaire des abeilles, difficile a contrOler 

dans Jes ruches traditionnelles. 
(c) La releve peu assuree des vieux apiculteurs traditionalistes. 
(d) La reconversion aux ruches a cadres mobiles valorisant mieux le potentiel floral . 

Evolution des effectifs et des productions 

(a) Effectifes 

En 1975, on estimait le nombre de colonies a 6000 ruches a cadres et 100 000 ruches traditionnelles. 

Tabulen 2: Ces effectifs ont cours du IX plan de developpement evolue de Ia maniere suivante 

Annees 1996 1997 1998 1999 2000 2001 
Effectifs 
colonies 127500 140250 154275 169700 186670 205350 
en R.C 
colonies 40000 42000 44100 46300 48620 51050 
en Jebahs 
TOTAL 167500 182250 198375 216000 235290 256400 

(b) Productions 

En 1975, la production de miel est estimee a: 260 tonnes pour les ruches traditionnelles, et 264 
tonnes pour les ruches ont cadres. 

Tabulen 3: Au cours du IX plan de developpement, l'evolution des productions de miel et de 
eire est In suivnnte 

Annees 1996 1997 
Effectifs 
Miel en Tonne 2052.5 2671.5 
Cire en Tonne 58.25 63.075 

(c) Moyennes de Production 

(1) Ruches a cadres: 
(i) 1Skg de miellruche/an, et 
(ii) 0.3kg de eire brute/ruche/an. 

(2) Jebahs: 
(i) 3.5kg de miellan, et 
(ii) 0.5 kg de eire/an. 

1998 1999 2000 2001 

2931 .5 3217 3530 3874.5 
68.335 74.16 80.31 87.13 
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Actions menees pour promouvoir le secteur apico/e 

(a) Parle projet FAO-UNDP 

Conscient de I' impmtance du secteur apicole, l'Etat a decide des 1975 d'encourager le developpement 
de 1 'apiculture. La Tunisie s'est alors adressee au PNUD eta Ja FAO pour solliciter l'aide relative 
a !'execution d'un projet apicole. L'Office de l'Eievage et des Paturages a ete charge de cette 
mission et le pro jet de developpement de I' Apiculture en Tunisie a vu le jour (Projet TUN 75/005). 
Des Ie depart. ce projel s'est aLLele a Ia mise en place des structures de base. 

Trois stations apicoles ont ete creees: 

(I) Station apicole de Mraissa (Soliman). 
(2) Station d'elevage de Reines a Sidi Fraj Ia Soukra (Production des reines fecondees) . 
(3) Centre de production de Materiel Apicole a Ia Soukra: 

(i) Production de ruches et access9ires. 
(ii) Production d'articles metalliques a usage apicole. 
(ii) Production de eire gaufree. 

Plus tard, un centre de Recherches Apicole a ete construit, equipe et dote du personnel necessalre. 
D'une far;on generale, Jes efforts fournis par I'Etat pour lc developpement de l'apiculrure ont ete 
orientes dans les directions suivantes: 

( l) L'encouragement de l'Etat pour Ia promotion du secte·ur, 
(2) La formation, 
(3) La vulgarisation et I' Assistance Technique, 
( 4) L' Approvisionnement du sectcur, el 
(5) La recherche scientifique. 

(b) Par Ie Projet Tunusien 

Apres !'intervention et !'execution du projel FAO-PNUD pour Je developpement del' Apiculture 
en Tunisie en 1985, !'Office de l'Elevage et des Paturages a assure Ia continuite de ces efforL de 
developpement du secteur apicole sous ses differentes formes (Formation, Vulgarisation, Recherche 
et Approvisionnement) 

Encardrement des projets sociaux 

Compte tenu des orientations de l'Etat et de Ia politique actuelle envisagee dans le processus de 
developpemenl des activites agricole et Ia creation de micro-projets, sources de revenues pour les 
familles rurales munies, !'Office de l'Elevage et des Pfiturages, en collaboration avec les servict!s 
agricoles regionaox et les cooseils regionaux des gouvernorats, s'est attele il reuvrer pour le 
developpement de cette discipline par le suivi technique etl'encadrement de ces projets sociaux 
dont void quelques exemples: 
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(a) Projets du Fond National de Solidarite 2626 
(b) Projets de !'Union Tunisienne de Solidarite Sociale: UTSS 
(c) Projets du Programme de Developpement Rural Integre: PDRI 
(d) Projet National pour Ia Promotion de 1' Apiculture Familiale 
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La banque Tunisienne de Solidarite (BTS) contribue aussi efficacement dans le financement etla 
consolidation des projets sociaux par !'octroi de credits a faible taux d ' inter~t. Cette Institution 
11nanciere, bien qu 'elle soitjeune de creation, elle est importante par le service qu'elle rend dans 
I' accomplissemenl et Ia reussite de cette action social e. 

Perspectives de Developpement de L'Apiculture en Tunisie 

Les actions engagees depuis Ia mise en place du projet FAO-PNUD dans le processus de 
developpement du secteur apicole en Tunisie ont certes abouti a une nette amelioration tant au 
niveau des effectifs gu'a celui des rendements de productions et de Ia maitrise de !'exploitation 
apicole. Cependant ces augmentations quantitatives qui etaient valables au cours des deux dernieres 
decennies meritent d'etre ravisecs a l'heure actuelle aprcs les mutations economiques profondes et 
le r61e que doitjouer Ia speculation apicole en tant qu'activitl! economique remable ct atteindre les 
pays developpes dans ce domaine. II y a lieu i\ signaler dans ce sans que malgre !'effort louable 
deploye, beaucoup de contmintes entravenl le developpement et Ia promotion du secteur, et il est 
necessairc et me me indispensable que tous les intervenants dans ce secteur (Adminstration, institution 
de Recherche, Office de developpement, profession, etc ... ) se concertent entre cux pour tracer un 
plan national pour lc developpement etc !'apiculture qui comporte les points suivant: 

(a) Encadrement, 
(b) Developpment de Ia recherche et eludes, 
(c) Potentiel mellifere, 
(d) Organisation du secteur apicole, et 
(e) Encouragement du secteur. 

(a) Encadrement 

( I) Aspect SaniLaire: 
(i) Vulgarisation des methodes de traitement des maladies et des parasites courants. 
(ii) Disponibilite des medicaments : assurer Ia disponibilite des produits a utiliser. 

(2) Organisation de Ia Transhumance: 
(i) Optimiser !'exploitation des ressources melliteres (domaine public, domaine 

prive): Definir Ia charge de chaque site apicolc et n' accorder les autorisations 
de transhumance qu ' en fonction de cette charge pour eviter Jes encombrements. 

(ii) Conlrole sanitaire des colonies en transhumance: Veillcr ace que les colonies 
en transhumance soient indemnes de maladies infectieuses (delivrance de 
certificat sanitaire). 

(3) Controle de Ia Qualite: 
(i) Des produits apicoles: 

Le miel: le manque de confiance du consomrnateur dans Ia qualite se u·aduit 
par des difficultes d'ecoulement. 

• La eire: elaborer les nonnes necessaires 
(ii) Du matel'iel apicole et biologique: 

Elaborer des cahiers de charge 
Participer aux operations d'agrcages. 
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( 4) Vulgarisation/formation/assistance: 
(i) Vulgarisation: 

Vulgarisation de masse sur les differenles techniques et innovations 
technologiques en apiculture. Publication de documents techniques et 
organisation d'emissions Radio ct T.V. 
Vulgarisation directe par I' organisatiun de journees d' inforrnation et de 
demonstration . 

(ii) Forrnation: 
des formateurs: organiscr des stages de formation a l' etranger et en Tunisie. 
des vulgarisateurs: organiser des cycles de formation au profit des 
vulgarisateurs. 
inslaurer des coUJ·s d'apiculture dans lcs programmes des ecoles el instituts 
agricoles: cours specialises dispenses par des formateurs tunisiens et 
etrangers. 
Apiculture: cycles de formation au profit des apiculteurs (pratique et 
thcorique). 

(iii) Assistance technique: 
Creation des apicultcurs pilotes: identifier des apiculteurs auxquels une assistance 
intensive sera donnce ct qui serviront de modele dans les regions apicoles. lis 
pourroru jouer le role de conseillers eventuellement aux autres apiculteurs. 

Developpement/ recherche et etudes 

(a) Aspect sanitaire 

Depistage et diagnostic des principales maladies affectant Ia ruche dans le carded' une assistance 
aux apiculteurs: 
(I) Experimentation et vulgarisation des nouvelles thcrapeutiques employees dans Ia lutte contre 

les principales maladies. 
(2) Organisation de compagnes prophylactiques deportee nationale contre les principales maladies 

infectieuses et parasitaircs. 
(3) Etude du comportement de l' abeille en Tunisie vis-~-vis de l'acarien Yarroajacobsoni. 
(4) Etude des moycns de lutte et de protection de l'abcille contre les predateurs: guepes, frelons, 

guepiers. 
(5) Controle de Ia salubrite des produits de Ia ruche (analyse chimique, bacteriologique, 

toxicologique ... ). 

(b) Amelioration Genetigue 

Preserver notre abeille locale contre les risques de pollution: 
( 1) Ocfinit et caracteriser Ia race par les etudes biometriques dans les di fferentes regions naturelles. 
(2) Delimiter les zones naturellcs, non encore polluees et les preserver contre toute intrusion. 
(3) Reglementer le deplacement des ruches. Eviter les nouvelles importations de races etrangeres 

qu ' il faudrait soumettre a une reglementation tres rigourcuse. 
(4) Elaborer un programme de selection et d'amelioration de performances. 

(c) Etude Biologique de I' Abei!Je Locale: 

(1) Biornetrie et autres criteres biologiques. 

76 



Third lntemational Workshop 

(d) Amelioration des Techniques de Production: 

(I) Recherche et amelioration des techniques de production intensive. 
(2) Introduction des techniques de production des autres produits de Ia ruche gelee royale, propo!is, 

pollen, venin d'abeilles, ... ). 

(e) Etude technologique: 

(I) Perfectionner le materiel et les outillages pour les rendre plus adaptes aux conrurions de chaque 
region. 

(2) Etude des precedes de transformation et de conditionnement des produits de Ia ruche. 

Potentiel mel/ifere 

(a) Etudes des Plantes Melliferes:-

(I) Prepare une carte relative a Ia repartition geographique des principaJes especes meJJiferes. 
(2) lnventorier et etudier Ia biologic des especes meiiiferes spontanees. 

(b) Sauvegarde du Potentiel Mellifere existant: 

(I) Proteger les nappes de thym et de romarin contre les destructions massives par homme. 
(2) Encourager Ia rnise en defense temporaire (2 a 3 ans) dans les zones mellireres spontanees 

degradables ayant conserve une bonne capacit~ de regeneration. 

(c) Amelior<:~tion des Potentialites Mellireres: 

(I) Introduction et intensification de plantes melliferes dans les programmes de reboisement. 
(2) Amenagemeot et entretien des pistes permeuantl'acces facile a Ia foret en vue d'une 

exploitation rationnelle des ressources melliferes. 

Organisation du secteur apicole 

(a) Au Niveau de I' Approvisionnement: 

(1) Creation et renforcement des structures d'approvisionnement et d'ecoulement. 

(b) Organisation de la Profession : 

( 1) Initiation a I' organisation de la profession. 
(2) Constitution des associations d'apiculteurs ou des cooperatives de service. 
(3) Creation d'une federation des apiculteurs a l 'echelle nationale capable de defendre leurs interets 

(Dynarnisation de Ia Federation). 

(c) Au Niveau de Ia Legislation apicole: 

( 1) Elaboration d'une legislation apicole appropriee (texte codifiant les differents aspects de 1' activite 
apicole : qualite, deplacement des colonies, lutte contre Jes maladies, utilisation des pesticides. 
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Encougagement du secteur 

(a) Octroyer les credits bonifies aux apiculteurs. 
(b) Octroyer des a vantages fiscaux sur les equipements apicoles et lcs produits de traitement. 
(c) Prendre en compte le fail que les apiculteurs ne sont pas proprietaires terriers et ne peuvent done 

presenter de garantie bancaire. 

Dans le carde du progranm1e Regionalisme pour le Transferl de Technologies Apicole ameubli en 
Afrique du Nord, FIDA en collaboration avec le Centre International sur Ia Physiologic CL J 'Ecologie 
des lnsectes (lClPE) envisage d'entreprendre et de consolider uncertain nombre d'action dans Je 
domaine apicole qui interessent surtout : 

(a) La mise en place d'installatiorl d'elevage de reines. 
(b) La recherche sur Ja reproduction de:-; reines pur inserrdna[ion <U'tificielle. 
(c) L' ameliorntion des infrasu·uctures de recherche pour les diagnostics des principales 

maladies infeclieuscs et parasilaires des abeilles. 
(d) La creation d'un laboratoire de contr6le de la qualite pour !'analyse du miel et des 

aulres produits de Ia ruche. 
(e) La formation des apiculteurs elle transfert de technologies apicoles. 

Celle invitation de cooperation du FIDA avec !'Office de I'Eievage el des Ptllurages emane de 
l'atelier de conception tenu a Hammamet les 10,1 Let 12 Juin 1999. 
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The Constraints of Bee Keeping in 
Hoima and Kabale Districts of Uganda 

Scholastica Bwali 
District Support Project 

Hoima District Local Government 
PO. Box 2 

Hoima, Uganda 

Abstract: In Uganda and particularly Hoima and Kabaale Districts, bee 
keeping is practised in most cultures at a small scale, mainly for food 
and medicine. 

Traditional bee keepers are seeking to modernize bee keeping, but there 
are many constraints that have to be addressed, both at local and national 
level. These constraints include inadequate extension service, Jack of 
an organized marketing system, bee poisoning, env ironmental 
degradation and gender issues. 

Despite the constraints, bee keeping in Uganda has great potential for 
income generation to alleviate poverty in the rural households and for 
export earning. 

Major ·constraints 

Extension 

(a) The civil service reform. which down-sized the civil service (retrenchment). left very few 
extension workers in the communities. The two districts, Hoima and Kabale which are 
mral, aboul250- 300km from the capital city, Kampala have been badly affected. They are 
too remote to attract trained personnel, who prefer districts with better infrastructure. 
Lnadequate LJ·ained staff have therefore left communities without adequate extension services. 
Hoima District has one qualified staff with a Diploma in bee keeping, obtained from 
Arusha, Tanzania. while Kabale District has none. Generally, the agricultural 
staff: farm family ratio, stands at about I: 1500 in both districts. 

(b) The few available staff are poorly facilitated, paid and lack motivation. This hilS left extension 
service delivery co the communities so thin that there is no impact felt. 

Marketing 

(a) Lack of organized marketing system for honey and beeswax is a big problem to the farmers. 
Bee keepers operate solitarily. Many have always produced honey for home use and are not 
used to group work, such that marketing the little quantities has always been difficult. They 
are unaware of the increasing demand both locally and internationally. 

(b) Processing equipment, packing materials for the little honey available are not locally avai lable. 
They are always imported expensively from abroad. 

(c) Honey is available seasonally and prices drop significantly, which discourages producers. 
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(d) Quality control for bee farmers is a problem, especially at harvesting, processing packing and 
marketing levels. Methods of honey extraction are crude. Combs are crushed along with the 
brood population and adult bees are killed by fire used to drive bees away. This reduces yields 
and swarm sizes. It also leads to less quality honey that has a characteristic smoky taste. To 
develop and maintain markets, therefore, continuity of supply of quality products is essential. 
There is also need for sensitisation of bee farmers on proper management practices. 

(e) Infrastructure/communication: Some places within Hoi rna and Kabale are not easily accessible 
due to poor road network, yet they have very high potential for honey and beeswax production. 

Pests and predators 

(a) Kabale and Hoima are sparsely populated districts wi th a population density of about 50 
persons/km2. Vermin are a menace to crop farmers and bee keepers. Chimpanzees and 
baboons are highly destructive to beehives and the colonies. 

(b) Wax moth. hive beetles, rodents, lizards and tennites also attack beehives and colonies. 

Poisoning 

(a) Kabale and Hoima Districts grow bananas and local banana brewing is a common practice. It 
is income generating to both individual households and the districts through revenue collection. 
Kabale District contributes to more than 30% of the district's revenue base. When ripe, bananas 
are fermented for local beer, bees are attracted to the fermenting banana juice, but either 
die in the process of sucking it or thereafte r. What exactly kills the bees is not known and 
should be an issue for research. 

(b) Bee poisoning is abo brought about by indiscriminate use of agricultural chemicals which 
tend to poison bees, especially when flowers are sprayed in bloom using chemicals with long 
residual effects. It is also widely believed thai some acaricides either kill or repel bees. This is 
another issue that could be researched. Pyrethroids are widely used to spray caLtlc, because 
the two districts are highly infested with ticks and tsetse flies that cause tick borne diseases 
and trypanosomiasis, respectively, in livestock. 

Environmental degradation 

(a) Through deforestation, indiscriminate charcoal burning and pit sawing, nectar producing trees 
are being destroyed. ln the heavy tobacco growing areas of Hoima District, shifting cultivation 
is practised and naturally growing trees arc cut indiscriminately. The natural plants are being 
replaced by exotic ones like pines, which produce none or very little nectar for the bees. 

(b) Bush burning also destroys the environment and bee plants. 

Gender 

Women contribute more than 80% of the labour force in agriculture, which is the backborne of 
Uganda's economy. Traditionally, women have not been involved in bee keeping as it is regarded 
as a male activity. However, if more women and youths were to be involved in as-pects of bee 
keeping. production would improve. 
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Research and Technology 

Apiculture is a comparatively less researched subject and has comparatively lillie documentation. 
What has been researched and documented is not well disseminated to the main stakeholders, like 
the extensionists and the farmers. There is also unavailability of improved technologies for modem 
bee keeping, such as modern beehives, processing equipment and pacldng materials. 

Way forward 

(a) Popularize apiculture as a sustainable high income generating activity to rural households. 
(b) A strong, motivated, trained and well faci litated extension is essential. Bee keepers are willjng 

to learn and improve from their traditional to modem methods of farming, if they can be mobilised 
and trruned. 

(c) Encourage as many women and youths as possible to engage in apiculture. 
(d) Strengthen linkages between extension and bee keepers with research and training inst itutes 

like ICIPE. 
(e) Provide improved technologies for improved production of bee products, processing and 

packaging. 
(f) Promote tree planting including bee plants. 
(g) Solicit for support to aid bee keepers, so that they can shift from subsistence to commercial 

levels. 
(h) Provide market information system, which must collaborate wi th the Uganda national bureau 

of standards for export market. 

Conclusion 

Despite the constraints discussed earlier, apicu lture in Uganda, particularly Hoima and Kabale 
D istricts, has great potential to improve in all aspects. 

The government of Uganda through PMA, has apiculture as one of the focused income generating 
activities. International Fund for Agricultural development (!FAD), in collaboration with Belgian 
Survival Fund (BSF), through the District Development Support Project (DDSP), is funding the 
two districts of Hoima and Kabale to support agricultural production. DDSP intends to support 
apkulture, sericulture and agriculture development in general , by giving institutional support to the 
production sector, with focus on strengthening the extension delivery system, support training for 
farmers and field extension workers. It will also support approprjate technologies in bee keeping 
ami provide short and medium term loans to women. 

Through collaboration with ICTPE, National Agricultural Research Organisation (NARO) and other 
relevant institutions, most of the constraints will be overcome and bee keeping will be a valuable 
activity to rural communi ties that could help to improve nutrition and household incomes. 
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Beehive or Chest Medicine? 

Richard Jones 
International Bee Research Association (!BRA) 

1 B North Road 
Cardiff CF 1 3DY. United Kingdom 

Abstract: Mankind has been associated for thousands of years wi lh bees 
and his activities as a honey hunter arc well recorded . There is much 
evidence too, of the use of honey for therapeutic purposes. However, honey 
is not the only product of the hive. Others include, pollen, propolis, bee 
venom, royal jelly, beeswax and bee brood. These products offer some 
realistic and readily available medicines, often producing benefits where 
pharmaceutical pmducts have failed or are unavailable through reasons 
of cost or geography. 

Fossils bear witness to the existence of insects on earth in the carboni fei'Ous period of the Palaeozoic 
era, before the existence of humans. Honeybees, in relatively unchanged form, have been around 
for over 50 million years, while stingless bees (Meliponinae) have been ;u·mmd almost twice as 
long. It is nol surprising, therefore, that their involvement with humans inust pre-date history. Cave 
paintings in Africa and Europe, dating from over 6000 years BC, depict man hunting honey, which 
seems to have been recognized from the beginning as a precious product and cure (Crane, 1979). 

There are over 20,000 species of bees in the world (Toole and Raw, 1991 ). Man's geneml interest is 
mainly concentrated on just a few social bees, but we would like to look at Lhe medicinal properties 
of the bees products: honey, pollen, beeswax, royal jelly, propolis and venom. 

' 
There is also the brood (the larvae), whjch in some places is eaten and provides a valuable source of 
protein. 

The dominant species is Apis mellifera, which originated in Africa, spread through the Mediterranean 
lands and Europe, before being taken by settlers to Asia, Australia and North America. However, it is 
worth noting that these substances are produced or collected by other Apis species and stingless bees. 

These product<> are harvested and have a commercial value to man (Table 1). They also constitute 
some of the most ancient medicines known to man. Some proof of this lies in the oldest written 
record, which is on a Sumarian clay tablet of about 2100 BC. It is a prescription using honey to treat 
a skin infection or ulcer. One of the earliest references in literature that contains solid statements 
about the curative properties of honey, is found in the Koran, where it says that God inspired bee-s 
to eat from all fruits to produce liquids of different colours in which there arc cures for man (Crane, 
1983). 

Bee Products 

Honey 

ln Ancient Egypt, the honey bee and honey can be found in hieroglyphics. Over 4000 years ago, 
honeybees were kept .in htves, very similar to the mud hives still used in Egypt today. Papyrus 
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Table 1. Substances collected or produced by certain social insects 

Insect Where Honey Wax Pro polis Pollen Venom Royal 
native Jelly 

Honey bees, Old World XX XX XX XX XX XX 

Apis mellifera Europe and E. 
Mediterranean, 
Africa 

A..florea Asia XX XX X X X 

Stingless bees, 
Apis mell{j"era Asia, tropics XX XX X X X X 

Source: Crane (1983) 
X Collected or produced by the bees. 
XX Known lobe commercially harvested and marketed by man. 

writings from that time give a remarkable picture of medicine and surgery, including 48 case studjes. 
One of these describes a gaping wound of the eyebrow, penetrating to the bone. The treatment was 
as follows: 

''Now after you have stitched it, you should bind fresh meat upon it the first day. If you find that the 
stitching of the wound is loose, draw it together with two strips (sutures) and you should treat it 
with grease and honey every day until he recovers"(Manjo, 1975). 

The same papyrus gives many other prescriptions, for example wounds and ulcers were treated 
with linen soaked in frankincense and . honey, while honey mixed with aniseed, sycamore and 
fmnkincense could be used as a gargle for treating mouth ulcers and sores. A most improbable 
mixture is that of malachite (copper carbonate) and honey for warding off eye conditions. Yet 
similar prescriptions occur a thousand years later in ancient Greece and 1500 years after that in 
medieval England. 

The first book on honey in the English language, i.n fact the only book on the subject before the 
Twentieth Century. was written by John Hill in 1759 (Hill, 1759). We have tlus book at the International 
Bee Research Association (lBRA) Library and I thlnk it is very apt to quote the ftrst paragraph: 

'The slight regard at this time pilid to the medicinal virtues of honey, is an instance of 
neglect men showed to conm1on objects. We seek from the remotest part of the world, 
medicines of harsh and violent operation for our relief in several disorders, under which 
we should never suffer, if we would use what the bee collects for us at our doors.' 

rn the IBRA library we also have a paper which concludes that honey is grossly under-utilised in 
conventional medicine. That paper was published in 1989 - 230 years later- in the Journal of 
the Royal Society of Medicine (Zumla and Lulat, 1989). It originated from tbe medical school of 
Hammersmith Hospital in the UK. 
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The therapeutic qualities of honey have been rediscovered and its antibacterial properties recognised, 
if not fully understood. It is suggested for example that the effectiveness of honey in the treatment 
of burns (Subrahmanyam, 1991) is because: 

(a) Honey prevents infection, because of is antibacterial properties. 
(b) Honey provides a viscous barrier to fluid loss and wound invasion by bacteria, thus preventing 

infection. 
(c) Honey contains enzymes which may aid healing and promote tissue formation. 
(d) Honey absorbs pus, thereby cleaning the wound. 
(e) Honey reduces pain, irritation and eliminates offensive smells. 

At this point a word of caution is called for: In the past, the only source of food for bees was nectar 
from flowers. Nowadays, bees are kept in modern movable-frame hives and may produce totally 
or partially non-floral honey, if for example, they have been fed on sugar syrup. The honey extracted 
from such colonies does not differ much in colour or major components from floral honey, but may 
have inferior curative properties, which places all honey types under suspicion (Banbyet al., 1988). 
Furthermore, honey types vary according to their plant origins and the conditions under which they 
are produced. Physical and chemical characteristics may be changed by processing and storing, 
while the biological properties of honey are subject to all types of variation associated with living 
organisms. 

There are differences in the honey produced by bees other than A. mellifera and consequent 
differences in medicinal properties and uses. The honey from the Asian hive bee, A. cerana has 
been used in China for centul'ies to prevent small pox scarring. The honey from the stingless bees 
is a very different substance. These insects have evolved in an environment where maintenance of 
nest hygiene is difficult and the constant humidity favours the rapid development of pathogenic 
microorganisms. The honey therefore is very different - it is more acidic and has greater 
antimicrobial activity (Brulin and Sommelier,). It has been prized and used in Central and South 
American medicine since pre-Mayan times. There is much evidence of the use of stingless bee 
honey in the treatment of cataracts (Nogueira - Ncto, 1997). At this moment research is taking 
place into the pharmacological uses made of stingless bee honey in Bolivia where the indigenous 
people use a mixture of different honeys, propolis and bitumen to treat a range of gynaecological 
problems, PMT and morning sickness (Co'Toole Chl'is, Pers. Commun.). 

Propolis 

Propolis is the bees' own medicine. Research has established that propolis is antibjotic, anti-fungaJJ 
fungicidal, anti-yeast, antiviral, anti-inflammatory, and has the most magic quality of all - the 
ability to stimulate wound healing due to its positive effect on cell tissue. 

Propolis was not produced commercially until the 1950s. Even today many bee keepers would 
share Pliny's (AD 23-79) view, that it is a horrible nuisance, being a brown, sticky, resinous substance, 
which successfully gums up hives! 

Propolis which in Greek means "before the city", is a very complex substance and is collected from 
plant secretions and the gum of trees. It is used by the bees in three ways - the plugging of gaps 
and sealing of holes being of relatively minor importance.lts prime role is a hygienic one; it acts as 
an antiseptic to prevent microbial infection of larvae, honey and comb. Similarly, it is used to 
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embalm organic o,bjects like dead snails and mice that have invaded the colony and could rot and 
cause fungal and viral problems. 

One of the earliest records of its use by man is in an Egyptian papyrus of 1550 BC, where it is 
probably the substance referred to as "black wax" (Asis, 1989). It remained an important and valuable 
ingredient of medicines in Greek and Roman times. It was listed in English phannacopia of the 
Seventeenth Century, but gradually fell out of mainstream medicine until the current revival of 
interest. 

Propolis appears to be non-toxic; it should be noted however, that some allergic reactions have 
been noted (Houghton, 1998). Like honey, propolis coUected from different areas will have different 
compositions and may or may not have a variety of contaminants. On hot days, bees often collect 
melted tar/bitumen from the roadside and mix it with propolis. It is therefore important that procedures 
are developed which remove these variables. Honey and propolis are chemically engineered by the 
bees from materials they have coJiected. 

Bees wax 

Bees wax is chemically synthesized by bees. It is a remarkably inert substance, which is not digested 
by mammals. It has been referred to as man's first plastic and is a very malleable substance at 
temperatures above 32°C. It can also be highly inflammable, a point not lost on manufacturers of 
early incendiary armaments. In medicine its prime use today is as a base for creams, a coating for 
sweets and lozenges and in cosmetics. 

Bees wax comes in large commercial quantities from New Zealand, Australia, Canada and the 
USA. In Africa, I have found it to be a much underused product. All this is from the western honey 
bee as is the majority of wax. produced in China where A. mellifera has been steadily replacing A. 
cerana as the main producer for years. 

There can be problems of adulteration ranging from stones placed in the molten wax for added 
weight, to far more sophisticated methods including the addition of paraffin and microcrystalline 
waxes (Reynolds, 1998). Therefore, it is essential that purity must be obtained and verified. 

Royal jelly 

Another bee synthesized product is royal jelly, reflected commercially as the most prized of all hive 
products. It is produced by young worker bees to provide food for the larvae. The richer cocktail 
given to the larvae in queen cells was given the name royal jeUy (GeJee Royale) by the Swiss 
scientist Huber in 1793. 

It is obviously a highly balanced and nutritional food as it sustains the queen in her task of laying 
more than her own bodyweight in eggs, almost every day of her life. There are many claims made 
for the benefits it can bring to the human race, including adding years to the healthy life of nonnaJ 
people, curing many ailments, removing wrinkles from the faces of the wealthy elderly. Many of 
these claims need to be more or Jess clinically tested and scientifically verified. 
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Venom 

The third product synthesized by the bee is venom. It is a powerful substance, more toxic than wasp 
venom, and can be extremely dangerous to those allergic to it or suffering from, for example, 
cardiac problems. 

In the Koran (Chl6v71) there is a reference to bee venom which says, "There proceeded from their 
bellies a liquor wherein is a medicine for man." These health giving qualities were known to 
Hippocrates, the father of medicine, who described venom in about 400 BC as "Arcanum- a very 
mysterious remedy." (Brad man, 1962). But it was not until the 1930's that researchers succeeded 
in creating a similar substance which was used in the treatment of rheumatism (Kaal, 1991 ). 

Bee venom and the applications of bee stings is now very much an accepted part of mainstream 
medicine. Increased research has shown that there are a great number of hitherto unknown substances 
in venom and so continuing research is required to establish how these substances work and their 
role in the curative process. 

Pollen 

Pollen is collected by the bees and stored in the comb to provide protein, essential vitamins and 
minerals. Not all pollen has the same nutritional value, but it takes approximately I kg of pollen to 
raise 10,000 bees. Such a wealth of beneficial substances so compact and balanced, is nol to be 
found in any other natural food product. Out of the 22 amino acids known to biochemistry, 20 are 
to be found in pollen (Kaal, 1991 ). 

Surprisingly, there are few historical references to the medicinal applications ofpollen.ln the Middle 
Ages, it was used as a sedative tonic and an aphrodisiac. Such a paucity of reference may be due to 
the fact that it was not easy to harvest pollen directly from the bees until the development of the 
pollen trap in the 1940s and the growth in commercial trade from the 1950s onwards. Today, hundreds 
of tons are available on the world markets. As pollen has become increasingly available so too has 
the literature proliferated and the number of claims made for the product, including: 

(a) stimulating the appetite, 
(b) helping to overcome digestive disorders, 
(c) having a positive effect on the psyche, 
(d) improving general health, 
(e) providing improved resistance ro illness, 
(t) improving blood circulation, 
(g) strengthening the coronary arteries and cardiac muscle tissue, 
(h) stimulating growth, 
(i) improving vision, 
U) promoting growth of the hair, 
(k) its use as an effective cosmetic, <md 
(I) effectiveness in prostate cases. 

There is an alternative to collecting the fresh pollen as it is brought back to the hive and that is to 
take it from the stored reserves in parts of the comb. This pollen is now technically "bee bread" 
having slightly different properties. Some honey, possibly some propolis and glandular excretions 
from the young bees, have been added. A lactic acid fermentation has also modified its 
composition. Some sources have reported that bee bread is a more effective bio-stimulant than 
dried pollen and may even have an additional anti-anaemia factor (Brown, 1989). 
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Undoubtedly, ever since he came into existence, man has plundered bees' nests and used the entire 
contents for food, adhesives, preservatives, modelling and casting, rn.ilitary weapons, magical and 
religious symbols. Perhaps most beneficial of all , as medicines, where the beehive becomes a self 
refilling medicine chest. However, there should be just a few words of warning. 

There are many records of the curative uses of hive products and descriptions of their beneficial 
effects. Use sometimes implies effectiveness and can be given extra weight by frequent repetition. 
However, <:~ctuaJ effectiveness is far harder to define. A large amount of research work has been 
done, but because the work is so widespread, both in time and geography and then published in 
many different journals and in many languages, it is difficult to assess all the findings. One of the 
problems is to disentangle the folklore from serious research and then to seek out the reports arising 
from that research. 

h is, therefore, unique in this subject area to have access to so many sources of information under 
one roof. fBRA has abstracts of almost every article published on these topics and in most cases the 
full paper is also av<:~ilable. We can produce bibliographies and conduct subject searches. If there 
are a number of papers on one subject we will publish the collection of abstracts. Similarly we 
often put a series o.f papers together and publish a 'reprint'. 
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The Growth of Ethiopia's Bee Keeping Industry 
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Abstract: Probably no country in the world ha'> a longer tradition of bee 
keeping than Ethiopia. The hieroglyphs of ancient Egypt refer to this land 
as the source of honey and beeswax. Bee keeping started 5000 yeat's ago in 
the northern regions of the country, along with early settlement. Since the 
fourth century, during the time of King Ezana, christianity with a strong 
emphasis on a monastic culture, contributed a Jot to the intensive growth of 
bee keeping, because of the need of wax for religious ceremonies. 

Ethiopia is endowed with an immense potentiul of diversified melliferous 
plants. There are over 7000 species of flowering plants existing in the 
country. Most of these are flora for honeybees. These, coupled with variable 
climates, available water sources and other conducive ecologicul factot's, 
have enabled the country to sustain a large number of honeybee colonies. 

It is estimated that a total of 10 million honeybee colonies exist In the country. 
The current annual honey production is estimated at 24,000 tonncs. This 
amounts to 23.58 and 2.13% of the total honey production in Africa and the 
world, respectively, making the country the leading honey producer in Africa 
and one of the largest in the world. The annual production of bees wax is 
estimated at 3000 tonnes. This ranks Ethiopia as the fourth largest bees 
wax producer in the world, next to China, Mex.ico and Turkey. 

Three types of production systems, namely, the tradjtional, intermediate 
and frame hives are in use in the country. Despite the country's potential in 
apiculture, the production system used was largely traditional and the 
production and productivity was very poor. 

Appropriate strategies to achjeve increased honey and beewax production 
were developed. These focus on strengthening of extension services, provision 
of training, credit services, production of bee keeping equ ipment, and 
promotion of research works. Moreover, developing of market infrastructure, 
protecting the health of honeybees and upgrading and rehabilitation of fanners' 
training centres and demonstration apiaries, were included. 

Background 

Beginning of bee keeping 

Ethiopia has probably longer tradition of bee keeping than any other countries of the world, si nce 
3500-3000 BC. Since the fourth century, christianity, with strong emphasis on a monastic culture, 
contributed a lot to intensive growth of bee keeping for the need of bees wax for religious ceremonies. 
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Resource base 

More than 7,000 species of flowering plants grow in the country and most of them are honey plants. 
There is an estimate of about 7-10 million honeybee colonies in the country. In this resource, 
Ethiopia ranks first in Africa and produces over 24,000 metric tonnes of crude honey, annually. 
She provides 23.58% of Africa's and 2.13% of world's honey production and produces 3000 metric 
tonncs of bees wax annually. 

About 270 metric tonnes are exported annually. Among the two major hive products, bees wax is 
lis ted as one of the 12 major exportable agricultural products. Ethiopia was one of the five biggest 
bees wax exponers to the world market. 

Socio-economic Importance 

Apiculture has a pervasive role in the economics offarmcrs in the country. 11 makes a very significant 
contribution to the income of the farmer bee keepers through honey, bee wax output and other 
products. 

Particular advantages of hive products: 

(a) Increase of cash income to the farmer 

About360-480 million Birr could be earned by the fam1er bee keeper from the annual honey 
yield. 

(b) Meets the beverage requirements of rural and urban people 

Honey or its processed products, plays a big role in the cultural and religious life of the 
pC{>ple of Ethiopia. No birth, burial, wedding or other social event can be imagined without 
honey beer, "Tej", which has long been the national beverage. Additionally, crude honey is 
widely used for different medical treatments in the rural communities: 

(i) I 00,000 tonnes for wines (world). 
(ii) 40,000 tonnes for Africa. 

(c) Improves nutritional status of people 

92 

About 0.454kg of honey (303 caloric value) per lg is used: 

(i) in infant and also adult dietaries. It has a high medicinal value for various types of 
diseases and deficiencies. 

(ii) to increase the national economy through foreign exchange. 
(iii) to increase national food production through pollination of: 

• High value crops. 
• Vegetables and fruits. 

Oil crops. 
• Animal forages. 

(iv) The pollination by honeybees is worth over 100 times the honey production itself. It 
plays a fundamental role in agro-forestry production (natural resource conservation). 
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The research centre lacks facilities commensurate with the requirements, such as basic laboratory 
equipment, computers .and other office equipment and transportation facilities. 

Socio-economic constraints 

Different forces determine the development of apiculture as follows; 

(a) Inadequate knowledge of honey bee management. 
(b) Inadequate training and extension services. 
(c) Limited support services. 
(d) Unavailability of required inputs in bee keeping equipment. 
(e) Lack of marketing organizations/ association and nmrket information. 
(t) Lack of processing plants. 

Research and Development Efforts 

(a) Apiculture research started to gain a foothold when a bee keeping demonstration station was 
established at Holetta in 1965. 

(b) It was established by Ministry of Agriculture (MOA) a.nd existed for 20 years, demonstrating 
irnpruved bee keeping equipment. 

(c) MOA upgraded the HBS to HBRTC in 1985. 
(d) HBRTC is cmrently the coordinating centre for the NARP. 
(e) T he centre is organised into seven technical research divisions, namely: bee products, 

pathology, botany, management, biology, equipment and research extension. 

Research Achievement 

At-present, a number of important research activities in the area of different di::;ciplincs are conducted 
at this research cenu·e and some of these are sununarised under different disciplines: 

(a) Honey bee products 

(i) Physical and chemical properties of local honey are important in determining the quality 
of the product. 

(ii) Accordingly, a quality grading system for honey was deve.loped and submitted to the 
quality and standards authority of Ethiopia, to be adopted in the officiul honey standards 
of the country. 

(iii) The effects of locally used honey containers on quality of honey were studied. 
(iv) The possible means of minimizing the effects, were also identified and 

recommendations made. 
(v) The quality of local bees wax was analysed. 
(vi) Tr was found that local bees wax meers the reguirements of the world bees wax marker 

standards. 
(vii) A reference atlas that can be used to determine the botanical and geographical origin 

of honey and ulso for differentiating artificial honey-from floral honey, is prepared for 
200 major honey source plant pollen grains in the country. 
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(b) Honey bee botany 

(a) More than 800 honey plant species were collected and identified. 
(b) Five hundred of these were described in details and published in a book entitled, 

Honeybee Flora of Ethiopia. 
(c) Fifty among these are recommended as major honey source plants for different agro

ecological zones. 
(d) Fifty five introduced temperate zone honey plant species were tested for adaptability 

at Holeua. 
(e) Five of these were found to be well adapted to local environmental conditions. 
(f) A pollination study conducted at Holetta by introducing bees during the flowering 

period of Guizotia abyssinica , was found to result in a significant seed yield increase 
of the crop. 

(c) Honey bee biology 

Geographical races of honeybees found in the country were identified using morphometric 
measurements as follows: Apis mellifera lit01·ea, Apis mellifera monticola, Apis mellifera 
abyssinica, A pis mellij'er'l jemcmtica and Apis mellifera adansoni 

These were found to exist in different ecosystems of the country (Ayalew, 1990). The 
response of local honeybees to different queen rearing techniques was evaluated and the 
Splitting and Miller techniques of queen rearing were found to be suitable for local conditions. 
The period between September and November was found to be the most suitable season for 
queen rearing al Holcta. 

(d) Honey bee protection 

(i) A survey was made on the existence and distribution of honeybee disease pests and 
predators in bee keeping potential areas of south and south-west of the country. 

(ii) Nosema and Amoebae were found to exist in the area. · 
(iii) It was also confirmed that the area is free from serious honeybee diseases like AFB, 

EFB, Varroa and Acarine. 
(iv) Control measures were also developed for the common and serious honeybee predators, 

like ants and wax moths, and recommendations were made. 
(v) The annual cycle of the honeybee disease - amoeba was investigated and it was found 

to exist throughout the year. 

(e) Honey bee management 

(i) Evaluation of different types of hives was done for their efficiency. 
(ii) The Zander hive followed by Langstroth was found to be the most efficient 

Lhough further study was recommended. 
(iii) Appropriate seasonal colony management systems were designed for the areas 

around Holeta. 

(f) Beekeeping equipment 
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(i) The design of bee keeping equipment like bee veils, hand gloves and smokers that 
could be produced from locally available materials, were developed and 
distributed to users at reasonable prices .. 
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(g) Research extension 

(i) Verification of bamboo hives, queen excluders, honey pressers. bee veils, hand gloves, 
and smokers, produced at RTPC and the HBRTC, was made. 

(ii) Training programmes, exhibitions and workshops on available bee keeping 
technologies were organized for bee keepers, development agents. bee experts and 
technicians. 

Apiculture Development Strategy and Policy 

(a) National apiculture development policies were recently formulatt.:d to alleviate the stated 
constraints and enhance productivity and production. 

(b) Appropriate strategies that contribute to effect the policy and ultimately. increase 
honey and bees wax production, were also developed, focusing on strengthening of extension 
services, provision of training, credit services, production of bee keeping equipment and 
promotion of research works. 

(c) Developing of a market infrastructure untl protecting the health of honeybees. Upgrading 
and rehabilitation of farmers training centres and demonstration apiaries were included in this 
document. 

(d) Apart from these, packnges that would involve resource poor and small holder farmers were 
developed and currently large numbers of bee keeping farmers are participating in the national 
ex tension packages. 

Thematic Areas 

Short-medium term 

(a) Identification and characterization of honeybees. 
(b) t\s:scssmcnt and evaluation of indigenous technology. 
(c) Developing bcncr honeybee management systems and improving the productivity of local 

honeybees. 
(d) Investigation of factors that endanger the health of local honeybees in different AEZ and their 

control measure!\. 
(e) Identification, characterization and selection of potential honey plants in the country. 
(f) Generation of technologies for improved processing, handling and utilisation of valuable 

honeybee products. 
(g) Designing appropriate bee keeping equipment and tools for local conditions. 
(h) Identification of bee keeping constraints and disseminating of new research findings to the 

target groups. 

Long term 

(a) Selection and multiplication of best performing geographical races of local honeybees. 
(b) Studying the pollination value of honeybees on different crops. 
(c) Assessment of the effects of agro-chemicals on Jive bees. 
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Apiculture Development in Zanzibar 
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Zanzibar 

Abstract: The national terri tory of Zanzibar, which consists of two main 
islands, Unguja and Pemba. and a number of small islets, have good habitat 
for honeybees. They produce high quality honey and bees wax for local 
uses and trading. 

Bee keeping is a traditional activity in Zanzibar. In recent years, bee keeping 
cffoJ'ts have been taken by enhancing the community's awareness and skill 
towards the use of locally available materials for constmction of hives. 
Communities are encouraged to make use of the modern hives and locally 
available material for the constmction of hives. Modern methods were 
introduced aiming at boosling honey production (quali ty and quantity) for 
income generation. Bee keeping has a major role in conservation of 
biological resources and potentially serves both social, economical and 
ecological resource purposes. 

Apiculture development in Zanzibar cannot run separately from community 
forestry projects, conservation projects and ethno-botanical activities. 

This paper intends to analyse the apicullure development in Zanzibar with 
focus on experience, problems and conservation of biological resources, 
with special emphasis on community development. 

Introduction 

Zanzibar, a pal'! of the United Republic of Tanzania, consists of two major Islands, Unguja and 
Pemba, situated within the Indian Ocean and lies between 4 and 6.5° South of the Equator. The two 
main islands are 40 and 60 km off the coast or mainland Tanzania, respectively. 

Zanzibar experiences tropical maritime climate with temperatUres ranging between I 7-400C. In 
the two distinct wet seasons, "Masika" which is the long rain season is in October to December. 
The ;mnual rainfall is 160 and 190cm for Unguja and Pemba, respectively. Thus, its one time name 
"the green Islands". January and February are tbe driest months of the year (Zanzibar long tenn 
forest plan 1997-2006). 

The total area of Zanzibar is 2332 km2, of which Unguja accounts for 1464 km2. The average 
annual growth !'ate is approximately 3.0%. 
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Soil 

Zanzibar soil falls under two major categories. the deep, rich, fertile soil, in which most permanent 
agriculture takes place and the coral rag soil characterised by a thin layer of soil. Deep soil occupies 
western sides and coral rag soil occupies the eastern side, covering about 55% of Unguja and 15% 
of Pemba, where most of the bee keeping activities exist (ZLTFP, 1999-2006). 

A century ago, most of Zanzibar coral rag areas were covered with dense evergreen bush and the 
natural coastal thickets, whjch are an important source of fuel wood, consrructiofl poles, agricullurc 
and bee keeping. 

Bee keeping has been practised in the island for many years under improper management. Poorly 
managed honey collection to a great extent has caused most forest fires, learu ng to a great loss of 
bee colonies as well as forest degradation. 

Institutiona I Collaboration 

Bee keeping extension services started in 1993 in the village forest section, with the aid of FINN!DA. 
Bee keeping had the following objectives: 

(a) To improve the standard of life of people in the villages, especially women groups, by raising 
their income. 

(b) Conservation of useful tree species for perpetual uses, environmental control and making 
use of unknown local knowledge. 

(c) Contribute to national foreign earning and create self-crnploymenllo young people und 
women in rural areas. 

It started by investigating the existing bee keeping activities in different areas and collecti ng 
information from prominent bee keepers to share cxpel'iences. The bee keeping officers were 
involved in all trajning, study tours and cooperated with Njiro Bee Keeping Research Center at 
Arusha in planning, training and implementation. As a strategy the boosting of bee keeping to 
women groups was done by developing the system of providing credit after signing an agreement 
to pay the loan with the first two harvests. In 1994, bee keeping was successfully introd uced to 
many new areas with the help of training and making of log hives from locally available coconut 
timber. More than 250 individuals, 100 men and women groups, were tra ined in apiculture, but 
currently many of these groups have lost interest and others are in the process. 

From the general rural development, apiculture extension advice is provided to a greater extent in 
rural communities, with a good transportation network and social facilities through the aid of 
FINNIDA. Extension services were good and bee keeping was introduced throughout the island, 
but when the project phase ended in 1997. many groups lost interest, because of lower regular 
follow up and monitoring. In a few villages where bee keeping practices are a traditional activity, 
the villagers have not adopted improved bee keeping and are unwilling to clear their forestlands. 
This to a very large extent encourages the conservation in the island. Thus the combination of bee 
keeping and conservation, of foresl patches plays a great role in biodiversity conservation. 

Jozani Cbwaka Bay Conservation Project was started in 1995 with emphasi s on biodiversity 
conservatjon. Eight villages around Jozani Chwaka Bay area were invo lved in bee keeping as a 
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means of improving their livelihood. Currently, through the project initiatives, and the assistance 
from CARE International, some basic income generating activities to support both new and on 
going business schemes have been inrroduced. 

Bee Keeping Practices 

Most beekeeping activities are done in coral rag, which is covered with semi-deciduous to evergreen 
bush. Natural coastal thicket covers 37 . I% of the country, with more than 200 species for bee 
keeping. Apart from these trees, there are so many types of herbs and grasses that are very attractive 
to bee species, Apis melifera litorea (coastal bees), for the production of a good amount of pollen 
and nectar. 

Mangrove swamps also occupy 160,000 ha. They form a good habitat for bee keeping, provide 
high quality honey, construction poles and excellent fuel wood. Mangroves act as a shield of the 
coast. The colour of honey is dark, witl1 a bitter taste, because of Xylocarpus granafllm, which 
produces bitter fruits used as medicine for s tomach pains. Hence, mangrove honey fetches good 
price in local markets in Gulf countries. Agricultural lands (deep soil ureas) fom1 9 .4%. There is u 
tree crop combination in truditional mixed cropping of Zanzibar due to apiculture. This is commonly 
practised in deep soil areas, of agricultural land and people settlements, because of population 
growth and the resultant pressure for land. 

In Pemba Island, bee keeping is done in deep soil areas, because of clove trees (Eugenia 
d uysophylus), from cloves buds, which are good source of nectar during clove harvesting period. 
Honey from clove trees produce good aroma and flavour. 

Constraints to Apiculture Development in Zanzibar 

(a) Annually, forest fires and traditional honey harvesting cause forest depletion. 
(b) Population increase in relation to deforestation due to bad farming practices, tOurism 

industries, and need for fuel and construction, is a problem toward apiculture development. 
(c) Bad farmi ng practices include cutting of trees for shifting cullivution, with lower fallow 

period and monoculturc. Tourism as a current leading economic activity in Zanzibar, 
causes major consequences to coastal forest, where many hotels were buill after clearing of 
ilie forest. 

(d) Increased price of wood for construction of modern hives and stealing of hives, are among 
the issues affecting apiculture development. 

(e) Few bee keeping staff in the Commission to undertake extension service, hinders the 
development of the activities within the island, compared lo available production sites. 

(J) Poor and unstable market si tuation. The most reliable market for Zanzibar honey is Arabian 
State. Western state markets are difficult to penetrate due to the poor quality of honey 
produced through local processing and harvesting techniques. 

Measures to Counter the Problems 

Responsibility for promoting apiculture in Zanzibar was in the hands of the Commission of Natural 
Resources. Effort to conserve the natural resources and their flora and fauna had focused, not only 
on apiculture, but also for general biodiversity conservation. 

100 



Third International Workshop 

The following were taken into account: 

(a) Conservation education, which creates awareness to the community for better conservation of 
natural resources. 

(b) Finding other alternative income generating activities such as handcrafts, seaweed farming 
and oil production. 

(c) Formation of village conservation committees for controlling of natural resources, where rules 
and regulations are set by communities themselves. 

(d) Training qualitied bee keepers in modernizing their techniques in good management, harvesting, 
packing and marketing of their products. 

(e) Identification of suitable and potential tree species for bee keeping within the islands. 
(f) Cooperation with other research institutions in Tanzania and outside, to assist in planning, 

implementing and training. 
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Development of Apiculture in Malawi 

Eluness Kat~nde 
Ministry of Agriculture and l"igation 
Department of Agriculture Extension 

P.O. Box 30145 
Lilongwe 3, Malawi 

Abstract: The aim of bee keeping in Malawi is to increase production of 
honey and bees wax in order to satisfy local and export demands. 

The objectives are: 
(a) to promote bee keeping as an additional source of income and food, 

and 
(b) to utilize bees in pollination of plants, such as sunflower, citrus, coffee. 

plums and macadamia. 

[n Malawi, small holder farmers practise bee keeping in all the three regions: 
south, central and north. There are three districts in the south, TyoJo, Nsanje 
and Mangochi. In the central region the disu·icts are Dedza, Ntcheu and 
Mchinji. In the north around the Nyika National Park, the districts are 
Nkhalabay, Rumphi, Karonga, Chitipa and Mzimba. These districts produce 
honey on a large scale and are well known. There are some districts which 
also produce honey, but on a small scale. 

Bee keeping in the districts is done in small groups (clubs) of ten members, 
both men and women. Some members practise bee keeping individually. 
The small farmer received beehives. bee suits, hive tools and smokers on 
Joan from UNDP in 1993. The Joan was paid using funds from the sales. 

Bee honey harvesting is done twice in a year during the months of honey 
flow, May-July and October-December. On average. lOkg of honey is 
produced per hive and sold at US$ 1.5/kg to companies which make honey. 

National Aims 

The National aim of bee keeping is to increase the production of honey and bees wax to satisfy 
local and export demands 

Objectives 

(a) to promote bee keeping as an additional source of cash income and food, and 
(b) to utilize bees in pollination of crops. such as sunflower, citrus, coffee, plums and macadernia. 

Production of bees (present status) 

In Malawi bee keeping is practised in all the three regions, that is, the South, Central and North, by 
small scale fanners. In the southern region there are three districts and these are Thyolo, Nsaje and 

102 



Third International Workshop 

Mangochi. In the central region, the districts are Dedza, Ntcheu and Mjinchl and the five districts in 
the North around Nyika National Park are Nkhata Bay, Rumphi, Karonga, Chitipa, and Mzimba. 
The districts produce honey on a large scale and also there are districts which produce honey, on a 
small scale. 

Bee keeping in Malawi is mostly done in the northern part of the country majnJy in those areas 
around Nyika National Park and Vwaza Marsh Game Reserve. These areas produce excellent 
conditions for bee keeping, especially natural forest areas. Bee keeping in the districts is done in 
small groups of 10 members , both men and women. Some members practise bee keeping, 
individually. At present in the northern region, there is the Bee Keeping Association of Malawi 
{BAM), which was formed with the assisstance from Malawi- German Bee Keeping Development 
Project (MGBDP). The target group of Bee Keeping Asssociation of Malawi (BAM), is the bee 
keepers themselves and the market for bee products. 

The objectives of BAM are to source funds, provide bee keeping equipment as loans lo bee keeping 
clubs. To market bee products on behalf of bee keeping clubs and to disserrunate relevant knowledge 
for further development of bee keeping. 

BAM is also intereseted in acquiring production inputs for its members-the bee keeping clubs and 
individual bee keepers. These inputs are in form of bee keeping equipment and knowledge. The 
equipment given on loan is only to bee keeping clubs from the revolving fund set up by Malawi
German Bee Keeping Development Project. 

Factors considered to improve quantity and quality 

In Malawi, the recommended beehive is the top bar for high production and case of monitoring ~d 
harvesting. This type is a simple box covered across the top with some movable slats called top 
bars. The hive is constructed using hard wood. 

Siting of the beehive 

In Malawi, the recommended site is one with vegetation that can adequately provide nectar, a good 
shade to protect the bees from excessive heat and drought, and located about I OOm from people and 
animal paths. 

Starting a colony 

Farmers in Malawi are advised to start bee keeping by baiting swarms with melted wax rubbed 
inside the hive along the ridge of the top bar, so that the smell is like bees and attracts them. 

Source material for bee keeping 

In Malawi, mainly in the north, materials like beehives have been produced by carpenters at Viply 
(Vi pya Plywood) since September 1991 . Materials in the other districts are produced locally by the 
farmers themselves. 

103 



Integrating Sericulture and Apiculture 

Harvesting J:.. I I ! 

. · .. 
•' 

Bee honey harveting is done twice a year during the months of honey flow, which are June, July,-, 
October, November and December. On average, 20 kg of honey are produced in each hive and sold 
at MK 120 kg to companies which make honey, like FAMANOVA for making medicine, and 
KANDODO Shops, and KwiSave. 

Problems and advantages 
•·' ' 

(a) The natural conditions for bee keeping are decreasing drastically due to advanced deforestration 
for agriculture and fuel wood; and 

(b) In some areas, bee keeping is threatened, because some crops are treated with insecticides. 

Despite having these problems in Malawi, bee keeping has the following advantages: 

(a) ll requires little land and the quality of land is unimportant. 
(b) Bee keeping utilises the land without harmful effects. 
(c) Bee keeping does not compete for resources with other types of Agriculture. 
(d) Does not require hive inv·estment or complicated technology as all necessary inputs can be 

made locally. 
(e) Bees transfer pollen from one plant to another. 
(f) Bee keeping is not an energy intensive activity and can therefore be done by anyone, be it 

female or male. young or old. 

Conclusion 

Bee keeping in Malawi is done in the northern part and there is a Farmers' Asssociation. Following 
this, therefore, the levels need to expand to other regions, like central and south of the country. 
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Bee Keeping in Nigeria 

Philip Keku 
Crop and Forestry Technology Transfer Programme 

National Agricultural Extension and Research Liason Service (NAERLS), 
Ahmadu Bello University 
Samaru, Zaria, Nigeria 

Abstract: The bee industry is traditionally practised throughout Nigeria. 
The technologies used by the bee farmers is generally very simple and 
results in extremely low yield of honey and destruction of the bees. 

In rich vegetation with an abundance of bee colonies and low human 
population density, the industry could yield more than adequate supply or 
honey for the population. This is no longer the case and the country meets 
the increasing domestic demand for honey, mostly by importation. 

The goal of the cun·ent extension effort is to create awareness and stimulate 
adoption of a more productive and efficient method of bee keeping, which 
uses the rectangular frame hive, smoker and protective clothing. This 
modern approach can generate not only increased honey yield and better 
income, but also diverse products obtainable from bee fanning. 

The purpose of the technology, NAERLS/ABU which was initiated in 
1996, was to encourage media publication and u·aining workshop packages, 
to address contraints in honey production, processing and packaging. These 
were executed through production of television and radio programmes, 
which were aired on state and national media networks. The institute 
collaborated with the Embassy of Israel in 1996 and 1998, to organize a 
national workshop on improved bee keeping technology . During the 
workshop, about I 00 participants from 21 states of the Federation were 
trained . Participants included subject maltcr specialists from state 
agricultural development projects, private bee farmers <md non
governmental organizations. 
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L' Apiculture au Senegal 

.. Dame Gaye 
Projet d'Appui au· Developpement de /'Apiculture au Senegal (PADA) 

Ministers de !'Agriculture, 
B.P. 6170 

Dakar. Senegal 

Resume• Situe a !'extreme Ouest du continent Africain le Senegal est un 
pays francophone, avec une superficie de 200.000 km2 et une population 
de 9.000.000 d'habitants dont 51% de femmes. On y rencontre une saison 
pluvieuse de 4 mois (Juin- Septembre) et une sa.ison s~che. de 8 mois 
(Octobre-Mai). C'cst un pays .gros producteur d'arachides, phosphates, de 
cereales et de poissons. 

L'apiculture est pratiquee depuis des temps tr~s recults sous une forme 
traditionnelle : cueillelte, troncs d'arbres evides, paniers tresses et vieux 
mortiers. Des notre accession a I' in dependance en 1960, les auto rites avec 
nos partenaires experts etrangers (France, Hongrie et surtout Israel) ont 
commence Ia modernisation en introduisant Ia ruche Langstroth. 

A partir de Juillet 1971, I' apiculture a ete confiee a des Senegalais specialises 
a l'etranger ou a l'interieur du pays. Pendant tout ce temps, !'apiculture 
avec de faibles moyens etait releguee au second plan. 

C'est a partir de 1987-1988 que les autorites ont pris Ia decision de financer 
dans Je Programme Triennal d'Jnvestissement Publics (PTIP) un projet de 
relance (PRA) qui avail comrne objectifs : 

(a) Augmenter les revenus des apiculteurs. 
(b) Freiner I' exode ruraL 
(c) Agir sur l'equilibre de l'environnement. 
(d) Restauration des infrastructures d'equipements. 
(e) Fol'mation des formateurs et des apiculteurs. 
(f) sensibil.iser les agricu1teurs sur Ia pollinisation. Le PRA termine en 

1995 apres une lethargie de 3 ans, l'Etat de nouveau finance le projet 
d' Appui au Developpement de I' Apiculture (PADA) pour consolider 
1es acquis malheureusement qui se termine a Ia fin de 1' an nee 2000. 

(g) Pour !utter contre 1e coat eleve des ruches Langstroth, Ia 
ruche kenyane a barrettes a ete introduite. Puis Ia ruche Vautier en 
ciment avec barrettes et en fin 1a Dominique en bois, a deve1oppement 
horizontal avec 24 cadres standards de Langstroth avec possibi1ite de 
fixer des feuilles de eire gaufree. 

(h) Pour conclure, nous souhaitons obtenir un equipement rnodeme en 
apiculture et !'introduction de Ia sericiculture au Senegal. 
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Introduction 

Sirue a !'extreme Ouest du continent africain, le Sel).egal est un pays francophone qui s'etend sur 
unc superficie de 200.000 km2 environ. Avec une population estimee tors des derniers recensements 
environ 8.000.000 d ' habitants constituee de 51% de femmes reparties dans les 10 regions du pays. 

Limitet par !'Ocean Antantique, au Nord par Ia republique Islamique de Mauritanie, e !'Est par Ia 
Republique du Mali et au sud par Ia Guinee Bissau et Ia Guinee Conakry. Notons aussi Ia Gambie 
qui constitue une enclave dans le pays. On y rencontre une saison pluvieuse qui dure 4 mois (Juin
Septembre) et une saison seche qui dure 8 mois (Octobre en Mai). 

Ce pays grand producteur d'arachides, produit aussi des cereales, du COlOn, des phosphates et des 
poissons. 

Historique de L'Apiculture Moderne au Senegal 

Au Senegal comme partout d'ailleurs il est difficile de dater exactement le debut de !'apiculture. 
Ainsi, nous allons limiter notre analyse sur !'apiculture moderne dans notre pays. 

En effet, les premieres tentatives de modernisation de 1 ' apicultul'e daterait de I' independance du 
pays en 1960. Au cours de cette periode,I'Etat Senegalais avec l'appui des pays comme Ia France, 
Ia Hongrie ct I'Israt:!l avaient demarre ces timides tentatives qui n • ont pas produit les resultats 
escomptes d'ou les conclusions des cooperants fran9ais, en !'occurrence. Docteur Mathis et monsieur 
Douhet qui ont sejourne au sen2il1960 en decembre 1961 et qui om pense en l 'impossibilite de 
domestiquer I'abeille senegalaise plus connue sous le nom de Apis mellifera adansonii 

(a) Janvier 1962 en Novembre 1963 : Monsieur Ati!a Warkony, un hongrois a fait une etude sur 
l 'ecosysteme. 

(b) Janvier 1964 en Octobre 1966, Monsieur Joseph Linder entame Ia scule modernisation. 
(c) De Novcmbre 1966 en Mars 1967, un cooperant israeli en du nom de Monsieur Eytan rentre 

dans son pays et fut rcmplace par Monsieur Guil-Lavy. 
(d) Mai 1967 en Decembre de Ia meme annce Monsieur Guil-Lavy continue le travail de son 

predecesscur. C'est au cours de cette periode que les ruches Langstroth fabriq uees en fibre 
ciment sont experimentces avec Ia cooperation de Ia societe Entreprise Sencgalaise 
Spccialisee dans a Fabrication de Materiel en Fibrociment (SENAC etERNIT). 

(e) De decembre 1969 en Juin 1971, un autre Israelien du nom de Monsieur Ramy Peld est 
envoye au en2oujours dans le cadre de Ia Cooperation Sen2galo-Israelien sur l' apicullurc 
pour continuer les travaux entames par Monsieur Eytan et poursuivis par Monsieur Guil. 

(f) Depuis 1971, le gouvernement senegalais a mis en pluce le Projet d' Appui pour le 
Dcvcloppement de I' Apiculture (PADA), qui est gere par des senegalais exclusivement. 

C'est dans ce cadre que des nouvelles ruches ont ete fabriquees par des apiculteurs senegalrus. 

On pcut citcr Ia ruche Vautier mise au point par un expatrie franyais du nom de Alain Vautier. Cette 
ruche ayant it peu pres la mcme configuration que Ia Kenyane presente uncertain nombrc d' a vantages 
parmi lesquelles on peut citer : 

(a) coOl rclativement faible (environ 6.000 FCFA). 
(b) sa fabrication qui ne necessite pas de materiel importe. 
(c) sa technologie adaptee au contexte local. 
(d) son poids tres lourd limitant les vols et pillages de sa contenance. 
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Cependant, elle ne permet pas !a reinstallation des cadres en peri ode de forte miellc~e .. Ce qui limite 
Ia possibilite de sa reutilisation dans une campagne. En plus, de cela, l'apiculteur n' a plus les 
moyens de controler Ia colonie une fois Ia ruche installee. 

Un autre Senegalais du nom de Dominique DIATTA habitant a Toubacouta dans Ia region de Fatick, 
apiculteur de son etat est parvenu a transformer Ia ruche Vautier qu'il va fabriquer a base de bois. 

De I' analyse de cet historique vous en conviendrez avec moi que depuis 1960 soi t quarante ans 
aujourd' hui, le gouvemement est en train de faire de grands efforts pour Ia modernisation de 
!'apiculture, umis malheureusement il reste encore beaucoup a faire. 

Obstacles Encontres Pour Ia Vulgarisation de L' Apiculture au 
Senegal 

Parmi les veritables problemes uuxquels nous sommes confrontes figurent : 

(a) Unc meconnaissance de l'apicullure et de Ia sericiculture par beaucoup de nos populations 
qui ne peuvent pas comprendre qu 'on peut parler d'elevage des abeilles. 

(b) Manque de personnels qualifies pouvant se lancer dans !'apiculture et Ia sericiculture 
(c) La meconnaissance de l'avantage que .les agriculteurs pouvaient lirer de l'implantalion des 

ruches dans les vergers. En effet, au Sen2 y a des agriculteurs qui sont sensibilises, c'est le 
cas de Fillfili qui est conscient a present des effets positifs de Ia pollinisation. 

(d) Meconnaissance des mttres produits de Ia ruche tels que Ia gclce royale, le pollen, le venin' 
d'abei lle, etc . .. qui ont toutes des vertus therapeutiques. 

(e) Manque de moyens des jeunes apiculleurs pour beneficier de sessions de formation a 
l'extericur (Kenya, Israel ou autres pays). 

(f) DUicil de communication entre population et apiculteurs. 

Recommendations 

Si on •malyse a fond ses difficultes, on se renconlre qu'elles peuvent se grouper en 3 grands ensembles 
de problernes : 

(a) Manque de Communication, 
(b) Forrnution, et 
(c) Moyens. 

Lorsque nous ubordons ces questions, nous realisons que Ia formation est Ia prioritc des priorites. 
En fait, notre objectif pour rcsoudre ces problemes est de former des jeuncs citoyens conscients et 
participati fs pout· developper le savoir-faire en mutiere d' apiculture. Ces demiers vecteurs d' opinion 
seront charges d' informer, de sensi biliser et de conscientiser les populations surtout ce qui rapporte 
a 'apiculture et Ia sericulture. 

En effet, une enquete menait par un consultant en gestion et evaluation de projet sur une etude 
d' une implantation d'une micllerie a Dakar revcle qu'aucune personne parmi les enqu~tes n'etaient 
au courant que Ia presence de ruche dans le verger pouvait permcure d'augmenter Ia production de 
30% selon Jean-Luc Darrigo! dans son ouvrage intitule (Le miel pour votre sante). 
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Outre cette information, l'enqu€te revele aussi que les consommateurs dans leur majorite accordent 
peu de preference a l'origine du m.iel, qu'il soit obtenu A partir de J'enfumage ou non importe peu 
d'ailleurs certains enquet~s pensaient que Je m.iel brule de couleur noiratre est Je miel pur et de leur 
avis le m.iel clair est plutot traite et raffme en usine; malheureuse confusion. 

A Ia question relative A Ia s~riciculture, seules deux personnes affmnent en avoir deja entendll 
parler. Cetle etude tres recente menee par ce consultant atteste du degre eleve du deficit de 
communication. C'est ainsi que nous suggerons qu'il faudrait organiser des seances de formation 
sur les themes apiculture et sericiculture comme a eu A l' animer Le Docteur Raina lors de son 
passage Je 22 septembre 2000. 

Sur ce plan, nous proposons ace que dans chacun de nos pays que les centres d'apiculture soient 
outilles d'une bibliotheque dotee d'une documentation riche et variee se rapportant a !'apiculture 
et i.\ Ia sericiculture : 

(a) Que des magazines periodiques soient edites. 
(b) Que des informations sur les !ignes de credits concernant 1 'apiculture y soient detaillees que 

les circuits de financement soient enumeres afin de permettre aux promoteurs de petits 
projets apicoles de demarrer. 

(c) Qu'un cadre de concertation et d'echange soit trouve afin de permettre aux pays qui ·n'ont 
pas suffisamment de moyen d'echanger des documents (reportages televises et-ouvrages ... ). 
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Status of Apiculture in the Sudan 

Biar Deng Mablor 
Agricultural Research Cooperation 

Wad Madani, Sudan 

Abstract: According to its vast area, Sudan possesses a great diversity of 
climatic conditions from the sandy deserts in the North to the tropical forests 
in the South, where the annual rainfall exceeds 1500mm. Consequently, the 
country has a great potential for bee keeping, but actually very little has been 
done. Honey bees generally receive less attention from agricultural research 
centres in Sudan. Only scattered apiaries were founded by non-specialists, 
who are individuals, to meet the need of the small scale farmers. The farmers 
are specialised in production of vegetables for export around Khartoum State 
(no sound economic importance). 

In Sudan two groups of honeybees are found. Firstly, Apis nzellifera L Mogga 
(1988) revealed that climate and vegetation in Sudan led to the existence of 
three ecotypes (races) of Apis mellifera L.: small size, Apis mellifera yementica 
(Ruttner); medium size, Apis melliferu sudanesis (Rashad); and large s ize, 
Apis mellifera bandasi. Lately, Elsrrage et al. ( 1992), reported the presence 
of two independent sub-species of Apis mellifera: Apis mellifera sudanesis 
and Apis mellifem nubia. The second group represents Api:.· florea of the 
Sudan. 

The most apivorous pests reported are Greater wax worm (Galleria 
mellonella), Merops birds (Merops spp.) and date vespa (Vespa orientalis) . 
Serralia maroescense is the only reported disease of honeybees in Sudan. 

Introduction 

According to its vast area, Sudan possesses a great diversity of climatic conditions frorn the sandy 
deserts in the North to the tropical forests in the South, where the annual rainfall exceeds 1500mm. 
Consequently, the country has a great potential for bee keeping, but actually very little has been 
done in both aspects, vertically and horizontally. 

Bee Keeping Activity in the Sudan 

The history of bee keeping in the Sudan goes back to 688-663 B.C., when Taharaga became the 
Pharaoh of Egypt. The honey and bees wax were a part of commercial exports between Sudan and 
Egypt for a long time, until the nineteenth century. King ( 1928) was the only government entomologist 
who reported on honeybees kept in modern movable frame hives in Khartoum. Recently, a few 
specialized apiaries were established around big cities by national societies, like national bee 
keeping project in 1983 and Sudan bee keeping society in 1990. These are aimed at encouraging 
bee keeping activity and conveying the new techniques to the traditional bee keepers as well as 
vegetable growers. 
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The honey bee species recorded in the Sudan 

Two groups of honeybee are recognised in the Sndan as follows : 

(a) Apis me//irera of Sudan 

Apis mellifera L live naturally in Sudan, in caves, forests, cracks, roofs and fallen logs. El
S;mag ( 1977) stated that Sudan was inhabited by more than one sub-species of A. mellifera 
and within the same colony. one might find variation in colour and size of its workers. Also. 
Moggu (1988), revealed that climate and vegetation in Sudan led to the existence of many 
ecotypes (races) of the honeybee, A. mellifem . He grouped them in three clusters depending 
on size: A. mellifera yementica (Ruttner), the smallest honeybee; A. me/l{f'era sudanensis 
(Rahed), considered as medium size; and A. mdlifera bandasi (Mogga), the largest honeybee. 

Earlier work by Mohammed (1982) revealed significan_t differences among Sudanese 
honeybees of the southern part of Sudan. Lately, El-Sarrag et al. (1992) indicated the presence 
of two independent sub-species of A. mellifera in Sudan. A yellow banded honeybee, found 
throughout the country between Latitudes 3 and 160 N was termed A. mellifera sudanensis, 
and mixed sub-species found along the boarders with Ethiopia, Kenya and U ganda,.known as 
A. mellifera nubia (Ruttner). 

Several. attributes were assigned to Sudanese A. mellifew, for example, . th_e worker was 
characterized as small in size and strong. It has a tendency towards swarming with temper 
;md very aggressive; and more over the honeybee worker could follow a person for up to 1.5 
km from the nest site. 

(b) Apis florea of the Sudan 

As its name implies, Apisflorea Fabricious is considered as the smallest species of honeybees; 
iL is now accepted that A. fior(!CI entered the Sudan through Khartoum Hirporl. It was first 
detected in a garden in the neighborhood of the airport in 19~5 (Mogg and Rultner) . These 
authors also added that this species was spreading at an astonishing rate, and capable to 
survive under the harsh climate of Khartoum, with limited foruge sources. 

Economic importance of honeybee in the Sudan 

Honeybee production 

Compared with the European races, the Sudanese races have less yield ( 10-25 kg/year). Researchers 
had concluded that the vicious habits of Sudanese honeybee, necessitate the importation of bees of 
good economic values . .EI-sarrag ( J 977) mentioned that the first importation of bees started when 
King in 1928 introduced Cyprian honeybee from Egypt. Italian, Carniolian and Carnio-Egyptian 
(F 1) bees were also introduced dming the 1970s. Nagi (1990) also stated that to improve local 
Sudanese, they were cros sed with imported Carniolian race. This worker observed that their 
economical improvement was highest in carnica (F 1) followed by Sudanese (Fl ), and the Carnica 
back cross. At present, a selection progranune is adopted to eliminate the undesirable and develop 
desirable characteristics of local honeybees by using already known techniques. This is done through 
selection of tested local queens, and this is possible by long-term research, selection and breeding 
at the different ecosystems. 
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(a) Methods of honeybee production 

The prevailing method of honey production in Sudan is the traditional one. Honey is collected 
by the natives from wild colonies of the honey bees (Apis mellifera L), which are widely 
spread in the forests. The natives spend much time wandering through the forest for wild 
colonies of bees, often guided by the bee eater bird, Merops spp. When the nutives discover 
a colony, they drive the bees away from their nests with heavy smoke and rob all the combs. 
At the vil lage they separate the honey combs aside and squeeze them. Others leave the combs 
in a container exposed to the sun. A third group heats the combs to separate honey from wax. 
They collect wax cakes with other solid particles from the container surface. Finally honey is 
preserved in leather bags called (Girba). In Nuba Mountains and Southern Sudan the natives 
use a container called "Bokhsa", made from plants (Lagenaria spp.). Recently, there is a 
growing concern to improve bee keeping practices for honey production, specifically in the 
specialized apiaries around the big cities. 

Pollination 

With the growth trend for the export and import of food stuffs around the world, particularly of 
exotic crops, the exported vegetables gained an increased importance recently (Mabior, 2000). 
Since pollination is one of the most important factors which affects yield and quality of crops and 
fruit setting, there is an understandable concern that bees are the only password, to measure-up to 
with world standards and earn satisfactory revenue. 

(a) Bee plants 

In general, honeybees are attracted to Dowers by colour, shape and scent. However, scent is 
the most important characteristics by which flowers can be recognized (Free, 1982; Abdallah 
2000). The individual honeybee usually confines i ts visits to flowers of a single species on a 
foraging trip, which makes it an efficient pollinator of that species. Abdallah (2000) reported 
that the honeybee was the most important insect in the pollination of cucumber, squash, 
pumpkin watermelon and muskmelon in Khartoum State. Also Abdallah (1988) observed 
that Acacia n.ilotica and Ac:ac:ia seyal were the main sources of pollen grains during autumn 
and winter, respectively. In Sudan, Eucalyptus spp. was a very good source of nectar during 
drought period. Gubartallah (1997) found that the main sources of pollen and nectar for A. 
flo rea were Acacia mellifera, Eucalyptus spp. and Euphoria in summer. Acacia, ornamental 
plants and some crops like Helianthus annus, and Hibiscus sabdariffa also in summer and 
vegetables, e. g. crucifers, onions, okra and fruit trees (mango and citrus) in winter. 

Effect of insecticides on honeybees 

Mabior (2000) stated that the poisoning of honeybees by agricultural applications of insecticides, is 
a majo~ problem of bee keepers in Sudan, especially where the application is made to crops during 
the bloom period. The honeybee is generally a very specialized insect, and because of its sheltered 
larval life has not developed the wide variety of detoxification enzymes found in many insects. As 
a result, the honeybee is extremely susceptible to many pesticides in common use. 
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Pests of honeybees 

The most serious apivorous pests of Sudanese honeybees reported are: the greater wax worm 
(Galleria mellonella), Merops bird (Merops apiaster and Merops persicus). Date wasp (Vespa 
orienta/is) ants, lizards (Mubia striata), monkeys, rats, snakes, and scorpions are considered as 
occasional pests. 

Diseases of Sudanese honeybees 

Serratia disease (Serratia marcescense) is the only reported disease of honeybees in Sudan. 
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Apiculture Industry in Libya ·· ·l 

Fathl Taher A. Hameed 
Directorate of International Cooperation 

Secretariat of Agriculture 
P. 0. Box 2480 
Tripoli, Libya 

Abstract: tl is high time to consider Libyan Arab Jamaheria as the third 
country in the bee keeping industry. Most of the bee keeping equipment is 
modern and there is no traditional bee keeping. There are two types of 
beehives, Dadanl, which is in the western part of the country and Langstroth 
in the eastern pan of the country. 

Two honeybee races were introduced, Apis mellifera ligustica (Italian bees), 
Apis m.ellifera camica (carnid's bees). These two races were mixed and 
resulted in variation in the genetic production, which has led to vuriations in 
hive production. 

The number of honeybee colonies was increased significanlly in the last 
decude. ll runges from 44.000 in 1980 to about 100.000 in 1999. The bee 
keepers also increased in number every year and bee keeping associations 
from one in 1980 to five in the year 2000. 

The i11tensive inner case and development in bee keeping in Lybia may raise 
problems and difficulties. The outbreak of honey bee diseases such as 
American foul brood (AFB) and virus diseases caused byVarroajacobsonii , 
showed in 1978, when introduced to the counlry from imported bees. The 
lack of money and use of different chemicals for the control of such diseases 
may also be a problem. 

Bee keepers' association and the agriculture conununity are looking for ideas 
to control and solve the problems, which may face bee keeping development. 
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Apiculture Industry in Baringo District of Kenya 

Paul K. Buslenei 
Ministry of Agriculture and Rural Development 

PO. Box 4 
Kabarnet, Kenya 

Abstract: Bee keeping in Baringo District is a traditional activity, which 
dates way back and is praclist:d in almost all areas of the district IL is a very 
important additional somce of income for people living in areas of low 
agricultural potential, th!.! rangelands. Jn J 999 there were a total of 39,002 
log hives and 6,845 Kenya top bar hives (KTBH) in the district. The number 
or K'f'BT I in the main honey producing areas, is very low, because or high 
bee absconding incidences during the dry period. About 165,222kg of both 
crucle and semi- rcfi ned honey were produced in 1999. At present, there arc 
no operational honey refineries in the district, though efforts arc heing made 
to complete Moai Refinery and to revive Kibingor Refinery, which ceased 
operations in 1992 due to mismanagement. 

There are no social problems, which can hinder the development of the 
industry in Baringo. However, the following challenges face the industry: 

(a) Disappe<~rancc of important vegt:tation for honey production due to 
environmental degradation. 

(b) Litt le knowledge of modern management ski lls hy the majority of' 
honey producers. 

(c) Persistent drm1ghl, leading to shortage of water and high lcmperatme, 
hence high incidences of absconding. 

Bee keeping in Baringo has great potential. It commands social support 
from the Baringo communities and employs large numbers of people, 
especially in the range areas. 

Introduction 

Baringo is one of the 18 dis tricts in Rift Valley Province. l t covers an area of 8655 sq. km. It 
borders Turkana and Sambum Districts to the North, Laikipia to the east, Koibatek, Nakuru, Kericho 
to the south and Uasin Gichu, Keiyo, Murakwet and Wesst Pokot to the west. It is one of the nrid 
and semi-arid (ASA L) districts in the country . The alti tudes vary from 762m in the rangelands 
where annual rainfall and annual mean temperatures are 337mm, and 25° C, respectively, to 2466 
min the highland forest zones, where annual mean temperatures and rnean rainfall are 13° C and 
1558 mm, respectively. 

The district has four major ugro-ecological zones. The lower highland (LH) and upper midland 
(UM), constitute about20% of the total area. Only about5.8% of the UM and LH is arable, where 
meaningful agricu ltu re is practised. T he remaining 80% of the district land area is rangeland, where 
crop production is only possible under irrrigation . 
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The rangeland areas of Baringo are characterised by bush acacia, especially species of Acacia 
rejiciensi, Acacia mellifera, Acacia nubica and Acacia tortilis, £hat dominates the landscape and 
creates an ideal environment for bee keeping. 

Bee keeping indusry in Barlngo 

Bee keeping is a traditional activity practised in almost all areas of the district, but it is a very 
important additional source of income for people Jiving in areas of low agricultural potential, i.e the 
rangelands. Bee keeping is an activity which dates way back in the district. The communities living 
in the area are known to have kept bees and used honey since time immemorial. Honey has several 
uses among the Baringo people. Apart from being a porridge sweetener, it was used in making 
traditional beer and for meat preservation. It was and is still given to sick people and is prescribed 
along with other herbal medicines. Among the Turgen people of Baringo; a bee is a treasured 
animal, because it provides food and medicine, in fact culturally it is a taboo to kill a bee. 

Bee keeping is an enterprise with high potential for production in the vast rangelands of the district, 
if it can be fully exploited. Until recently, honey production is still done mainly through a traditional 
hive, which by description is a hollowed split out log, put together after hollowing. It is opened 
from a trap door entrance at the centre of the lower side of the hive. Therefore, most of the honey 
bee products in the district come from traditional bee keeping. 
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Status of Apiculture in Tanzania 

'ctamsen E.M. Thade 
TAWIRI-Njiro Wildlife Research Centre 

P.O. Box 661 
Arusha, Tanzania 

Abstract: Apiculture has been practised in Tanzania as a tradi tional 
economic ac ti vity since time immemorial. ln almost every vi llage, at 
least a hive will be fou nd. Some of the features of traditional bee keeping 
are not environmentally friendly, therefore need some modification. 

Modern (movable comb) bee keeping was introduced to Tanzania in the 
early 1900s by the Germany colonialists. It uses Langstroth hive technology. 
A movable comb hive using low :md affordable technology (top bar hive) 
was introduced in the early 1960s. Developments und modifications have 
continued since then to form an appropriate technology for tropical bee 
keeping. Current bee keeping development using the modified technology, 
is being promoted by various governmental and non-governmental 
organizations, private individuals and various communities. All these are 
setting various strategies for development of the industry in terms of quality 
and quantity, and varieties of bee products in the next millennium. 

Introduction 

Bee keeping in Tanzania has been practised as a tradi tional economic occupation for many years. 
This is mainly carried out by old men. Recently, women and youth are being encouraged to participate 
in the industry as a means of subsidising their income and employment opportunity. 

In Tanzania, bee keeping activities are carried out in almost every part of the country. The most 
potential area is the Miombo woodland and bushland which constitutes about 43 million hectares. 
The traditional methods of bee keeping ctiffer from one tribe to another, depending on the type of 
material used in hive construction . Some of the features of the traditional methods of bee keeping 
arc not recommended, because they are not environmentally safe. Harvesting is done at night., 
when fire is lit to scare wild animals, provide light in the dark, and smoke to calm the bees. Also, 
branches of live u·ees arc cut off and put to the fire in order lo produce desirable smoke to calm the 
bees. Some of these branches cause bush fires during harvesting, which may lead to the elimination 
of important bee plants, endangered tree species and destruction of both micro and macro habitats 
for various organi~rns (Molle!, 1997). 

Again, bees do creep to the outside of the hive and on the ground and geL killed by being burnt by 
bee keeper during operation. Since it is difficult to do proper management with traditional methods, 
the resulting bee products are of low quality and quantity. 

Historical Background of Bee Keeping Development in Tanzania 

Modern bee keeping methods were introduced at Amani, Tanga in Tanzania during the early 1900s 
by a German called Dr. Morstat. He advised bee keepers to use box hives and protection of honey 
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bee colonies against pest attack. This was followed by the introduction of frame hives by European 
farmers to various areas in the country (Harris, 1932). This programme assumed a total 
transfonnation of the traditional methods of keeping bees using a new type of bee keeping technology. 
All these were efforts to introduce some form of advanced bee keeping. By then there was no effort 
to design hives that could suit biological requirements of the different local races of honeybee in 
their localities. 

Therefore, technical assistance, including training of personnel, was sought from various donor 
countries such as Canada, UK and Germany, to improve the industry. The knowledge acquired was 
transferred unaltered to bee keepers through extension service programmes, which did not fit in 
with both local races of honeybees and socio-economic level of bee keepers. Knowing that frame 
hives were not suitable for poor communities, top bar hives were introduced in the early 1960s to 
bridge the gap between the fixed comb (traditional) hives and the more expensive frame hives. 

Recent Development of Bee Keeping 

What was being done to promote bee keeping 

Throtlgh Njiro Wildlife Research Centre (NWRC), efforts have been made to educate people on the 
use of modem bee keeping for maximum production of bee products, by introducing the intermediate 
technology of bee keeping to various individuals, NGOs and communities in Tanzania, particularly 
in Kilimanjaro region (West Kilimanjaro squatter communities-Mrema, 1998), Arusha region 
(Peasants in Magugu Valley-Lesio, 1998) and Maasai women in Monduli District (Mngazija and 
Mwakatobe, 1998); (Arumeru District-Hassan et al., 1998). Being a research institution, it sensitizes 
both potential bee keepers and general public to arouse their interest in bee keeping, in order to 
promote local market. This was being done through the press and other media as a whole. 

Also carried out is the mobilisation and training of both potential bee keepers and those already in 
practice for sustainable bee keeping. NWRC holds local courses, seminars and workshops with a 
large number of individuals, NGOs and governmental institutions. Promotion of bee keeping is 
also done through governmental bee keeping projects, such as Ukimbu bee keeping project at 
Manyoni in Singida region, Dry zone bee keepi ng project at Kondoa in Dodoma region, Coastal 
bee keeping project at Handeni in Tanga region and Buha bee keeping project in Kigoma region
Western Tanzania. Sustainable use of the resou1·ces were made, to integrate bee keeping and 
agroforestry. The status of bee keepers before and after these efforts is provided in Tables 1 and 2. 

Production of bee products and export 

The amount of bee products produced, is determined by the earning from export product, because 
of lack of proper statistics in the regions. Statistical figures 1993/1994-1996/1997, show that there 
is an increase in production of bee products, export of bees wax and decrease of exported honey 
(Table 3). The decrease in honey export may be due to the increase in local consumption (as table 
food and honey beer) or increased black market. 
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Table 1: The change in bee keepers before and after extension services at Arumeru Districts 

Village No. of bee keepers before extension No. of bee keepers after extension 

Female Male Female Male 

Saki Ia 7 18 16 25 
Maji ya chai 6 8 16 14 
KikaLiti 8 20 23 28 
Makumira 9 16 14 20 
Lekitatu 0 12 14 18 
Total 30 74 83 105 

Source: Hassan et al. ( 1998) 

Table 2: The change In number of bee keepers before and after extension service at West 
Kilimanjaro forest communities 

Name of bee Number of b·ee Number of bee keepers 
keeping group keepers before after extension 

extension 

Female Male Female Male 

Lemosho 0 0 15 25 
Namwai 0 0 8 22 
Simba 0 0 24 
Londrosi 0 0 1 23 
Ngarenairobi 0 0 5 13 
Total 0 0 29 107 

Source: Mrema ( 1998). 

Table 3: Production and export of bee products from 1993/1994 to 1996/1997 

Year Honey (ton) ca Wax (ton) ca 

Produced Exported Produced Exported 

1993/94 5,305.5 78.0 353.7 123.8 
1994/95 9,405.9 19. 1 629.86 219.4 
1995/96 8,657. 1 577.14 202.0 
1996/97 15,390.0 2.46 1,025.57 358.95 

Ca "' Custom calculations. 
Source: Custom, Dares Salaam (1997). 
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Constraints Facing Bee Keeping Industry in Tanzania 

Bee keepers and bee keeping extension officers interviewed in various parts of Tanzania from 
199611997 as shown in Table 4, indicated that major constraints in bee keeping industry were: 

Table 4: Numher of people interviewed and problems facing bee keepers in Tanzania 

Region Total No. of 
no. of people 
people who 
interviewed practised 

truditionnl 
bee 
keeping 

Arusha 40 26 

Tang a 16 14 

Tabora 12 11 

Iringa 7 7 

Mwanza 17 2 
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No. of 
keepers 
who 
practised 
modern 
bee 
keeping 

14 

2 

1 

6 

Problems 

Lack of extension/ 
education services 

• Lack of capital 

• Natural calamities 
Lack of capital 

• Lack of extension. 
Unreliable market for bee 
products 

• Lack of transport to the 
apiary and market 

• Unreliable market for bee 
products 
Lack of extension I 
education services 
Environmental degradation 

• Unreliable market for bee 
products 

• Lack of extension I 
education services 

• Environmental degradation 
• Lack of transport to the 

apiary and market 

Lack of extension I 
education services 

• Environmental degradation 
• Narural calamities 
• Lack of capital 



Table 4: Contd. 

Region 

Kilimanjaro 

Shinyanga 

Total 
no. of 
people 
interviewed 

9 

20 

No. of 
people 
who 
practised 
traditional 
bee 
keeping 

4 

10 

Source: Forestry and Bee keeping Division, ( 1997). 

No. of 
people 
who 
practised 
modern 
bee 
keeping 

5 

8 
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Problems 

Lack of extension/ 
education services 

• Environmental 
degradation 

• Lack of capital 

Lack of extension/ 
education services 

• Environmental 
degradation 

• Natural calamities 
Lack of capital 

(a) Lack of extension and education in bee keeping 

This is among the most critical problems facing bee keeping industry in Tanzania. People 
interviewed in the village of Kibuteni and Kizimkazi, Zanzibar, wondered if bees could be 
domesticated. The same results were observed in Tanzania mainland, Sengerema District, 
where some of the interviewed people seemed to be ignorant of modern bee keeping methods. 

(b) Lack of capital 

Capital is the major problem to many bee keepers in Tanzania. Some bee keepers in Handeni 
District are forced to leave honey in the forest, due to lack of storage facilities. Also, most or 
the interviewed bee keepers do not have money to buy bee keeping equipment, such as movable 
comb hives, bee smokers, overalls or gloves. As a result, their efficiency is low and the 
quantity and quality of harvested honey is low. 

(c) Lack of market 

Marketing of bee products is another common problem in Tanzania, especially when there is 
bumper production. Poor transportation facilities, inadequate knowledge and equipment for 
handling the products to maintain quality, and poor information services on the availability of 
the products, all contribute to lack of market. 

123 



Integrating Sericulture and Apiculture 

(d) Environmental degradation 

Deforestation leads to the reduction of bee flqra and shelter. This is caused by high consumption 
of fuel wood and clearing for cultivation. The ·deforested areas face shortage of flora and do 
not produce much bee products. Extreme cases were observed in the regions of Mwanza, 
Shinyanga, Tabora, Arusha and Zanzib~r where people cut down Mangrove trees, which are 
good for bee keeping and other purposes. 

(e) Lack of transport 

Bee keepers interviewed in Iringa and Tabora, complnined of facing the problem of transporting 
honey from the forest to urban areas, where the market is good. At Kang'ata (Handeni), bee 
keepers arc forced to leave honey in the forest, because they have to carry honey on their 
heads for about 15km. 

(f) Natural calamities 

Prolonged drought causes bee colonies to starve. This is very common in some parts of 
Tanzania. • 

Bee Keeping Development in Tanzania in the New Millennium 

Efforts are being made to ensure that bee keepers are in a good position to produce good product:s 
in terms of quantity and quality, that will have access to a good local and international market. 
These will cover many aspects of bee keeping from the type of equipment that will be used to suit 
the behaviotll' of tropical honeybees. The refined design of top bar hive will also be used. These 
hives arc lighter and easily maneuvered than traditional log hives that are extensively used in 
Tanzania. They are easier 10 ins peel without destroying any of the combs and there is less attack of 
bees to bee keeper (DTZ, 2000). Given an account that bee keeping was traditionally viewed as an 
old man's job and yet perfect duty for many people, NWRC will be keen to encoumge a wide range 
of Tanz<mians, particularly women to be involved in such an activity. It will try to encourage and 
promote bee keeping ideas that will be easily accessible to all people. This will be done by; 

(a) reducing the number of traditional hives, 
(b) popularizing the top bar hives to the bee keepers, 
(c) arousing the interest of youths and women through extension workers, training courses and 

newsletters, 
(d) advising bee keepers to be members of the local and nationnJ bee keeping associations, and 
(e) producing of protective gear/clothing by small companies owned by bee keepers. 

Conclusion 

The relationship between research institutions, extensionists, bee keepers and international 
organizations, should be emphasised in order lO improve bee keeping technology. 
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Apiculture Industry in Mwingi District of Kenya 

Frank Mulonzya 
Ministry of Agriculture and Rural Development 

P. 0 . Box 30028 
Nairobi, Kenya 

Abstract: Bee keeping contributes a sizeable proportion to livelihood in 
M wingi District, especially from the sale of honey. Bee keeping is mainly 
traditional and the associated major constraints in this industry in the 
district are: low level of exposure of farmers to modern technologies , 
high cost of modern bee keeping equipment, low earnings due to 
exploitation by middlemen, destruction of habitats and indiscriminate use 
of pesticides on farms. There is a great potential for this industry in the 
district, with the introduction of better technologies and production of 
other marketable products, apart from honey and bees wax, with the 
assistance of lCIPE. 

Introduction 

Geographical location and climatic condition 

Mwingi District is basicaLly ASAL, covering an area of about 9791 sq. km and bordering Tana 
River, Kitui, Machakos and Tharaka .Districts to the east, south, north~west and north, respectively. 
Human population is estimated at355,000 with about 62,809 households and art average population 
density of 37 persons per sq. km. 

The rainfall ranges from 300 - lOOOmm per annum and is bi-modal in pallern with short rains, 
which are more reliable, falling in October/December and long rains in April/ May. The temperatures 
range between 23 and 340 C. 

General overview 

Bee keeping contributes a sizeable proportion to the livelihood of communities in Mwingi District. 
Honey is the major product with little wax. Harsh climatic conditions m·e a great hindrance to the 
development of the industry. 

Basically, bee keeping is practised using n·aditional hives with a few modern hives. There is great 
potential for this industry with the introduction of modern hives, whose management is less 
cumbersome. Higher production of quality honey is also assured with these hives. The modern 
hives have also made women to actively participate in bee keeping, which erstwhile was men's 
domain. 

Technologies 

Bee keeping in the district is practised mainly using log hives, with little or no hive management 
being applied (Table 1). Few modern hives have been introduced by projects in the district. 
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The low number of modern hives can be atu·ibuted mainly to low level of adaptability, prohibitive 
cost and low level of exposure of the local bee keepers to modern bee keeping technologies. 

Table 1: Distribution of various technologies in the d istrict 

Division Hive Type and Number 

Log KTBH Langstroth Mud Hives Box Hives 

Central 11 ,940 47 147 15 2 
Migwru1i 2,000 20 50 
Kyuso 4,500 38 
Nuu/ Nguni 105,000 25 120 
Mumoni 27,572 3 
Tseikuru 11 ,500 

Totals 162,512 130 317 18 2 

Hive occupancy 

Observed hive occup<lllCY in the district ranges from 70AO% for log hives and 5-25% (Table 2) 
modern hives, KTBH during the months of April-June and November-January. respectively. 

Table 2: Occupancy Percentages 

Type of hive 1996 1997 1998 1999 

KTBH 40% 40% 30% 40% 
Log hive 70% 70% 45% 60% 

Honey production . . . 
The production of honey follows the pattem of forage and water availability, with the highest levels 
being realized immediately after periods when they are adequate. 
The production figures (Table 3) are estimates, due to the fact that: 

(a) The marketing system is nol organized. Thus, it is not possible to monitor all products sold. 
(b) Some honey is consumed locally, even at producer level. 
(c) Bee keepers rarely keep production records. 

Women in apiculture 

Men basically undertake bee keeping in the district. Th.is could be attributed to the traditional 
lechnology in common use which is not "gender neutral", but favours men. Most of them use 
modern technology whose operations they can easily perfonn. Few women use the traditional 
hive. 
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Table 3: Honey I CC?~bs prod_uction (kgs) 

Crude honey 
Combs 

1996 

910,920 
9 L.092 

1997 

769,640 
76,964 

1998 

414,454 
41,445 

1999 

741,359 
74,136 

It is worth noting that the majority of bee keepers' groups are composed of women. At the marketing 
level, it is the women who gain prominence, some doing processing and or selling of the honey in 
the local markets as traders, and others transport it to Nairobi in bulk or in bottles. Still others make 
the traditional brew for sale. 

Honey Harvesting, Processing and Packaging 

Harvesting 

Bee keepers using log hives, harvest at night, using traditional techniques. The smokers used are 
made of twigs tied together. The quality of honey is normally compromised with pollen, dead bees 
and brood, mixing with the honey. More often than not, unripe honey is harvested. Very few of the 
bee keepers are capable of getting good quality honey from these hives. Bee disturbance is quite 
high, normally leading to high incidences of absconding. Protective clothing are rarely used during 
harvesting. Modern bee keepers are better skilled in harvesting, hence produce high quali ty honey. 

Processing 

Honey processing is rarely done due to low demand for refined honey within the district. Most of 
the honey is sold for local brew making in crude form or bought by middlemen who in tum sell it to 
processors outside the district. A local NGO-Mitarnisyi Poverty Eradication Pilot Programme 
(MPAPP) is currently assisting local women groups in one of the divisions, to process their honey 
using simple straining techniques, which they package a.nd sell in Mwingi and other towns. A few 
bee keepers also process combs into bees wax for sale, l.ocally and outside the district. 

Packaging 

Apart from the women groups earlier mentioned, who process and package honey, there is a local 
NGO-Genesis, who package. The rest is sold in bulk and crude form to middlemen, who export it 
to markets outside the district. 

Products 

The main apiculture products in the district are honey (refined, crude and comb ) and wax. A little 
propolis produced, is mainly used by the traditional bee keepers for scenting their hives, hence does 
not enter the market. 

Marketing 

Honey marketing system is not organized in the district. Sales are normally done on market days to: 
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(~1) Local.consurners. 
(b) Local u·aders who store for speculative purposes. 
(c) Traders who u·ansport rhe commodity to various markets outside the district. 
(d) A local NGO- Gencsis, which buys from farmers for processing. 
(e) Honey Care International- a private company, which buys comb honey from a specific area 

(Waita), from Langstroth hives earlier supplied to the farmers by them. 
(t) ICIPE which buys comb honey from Nguni and Nuu Divisions for processing . 

The price for crude honey ranges from Ksh/kg; 40-70, 60-100 for semi-refined honey and 5-12 for 
crushed combs (Table 4). 

Table 4: Price range (Kshs /kg) 

Type of honey 1996 1997 1998 1999 

Crude Honey 45-70 40-80 70.120 40 -70 
Semi-refined Honey 80 ·140 70 - 150 100 -180 60-110 
Crushed Combs 4 -10 7- 10 5 -12 

Collaborators 

Various institutions have for the lastS years played an active role in the growrh of modem apiculture 
ln the di su·ict. These include: 

(a) GTZ 1 Ministry of Agriculture 

(i) These are the main extension service providers. 
(ii) Have one demonstration apiary with KTBH, Langstroth, mud and log hives. Farmers 

visit the apiary for practical skills on modern bee keeping. 

(b) National Bee Keeping Station 

(i) Training of carpenters on hive and hive tool making. 
(ii) Training of tailors on making of bee suits. 
(iii) Assist in organizing of field days. 

(c) ICIPE 

(i) Provision of market for comb honey for the bee keepers. 
(ii ) Provision of assistance to farmers with Langstroth hives. 
(iii) Training of farmers on proper honey harvesting. 

(d) Honey Care International/ world neighbours 

(i) Supply farmers with Langsu·oth hives at cost. 
(ii) Refining honey for the farmers. 
(iii) Provision of market for honey (from the Langstroth). 
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(e) Strengthening informal sector training and enterprise (SITE) 

(i) Training of artisans on Langstroth hive construction. 
(ii) Undertaking research on cost effective technologies for bee keepers. 

(f) Genesis 

(i) Facilitate acquisition of hives for fanners. 
(ii) Provision of market for honey. 
(iii) Training farmers on modem bee keeping. 
(iv) Refining and marketing of honey. 

(g) National council for combating desertification (NCCD) 

(i) Supply Langstroth hives to bee keeper groups. 

Challenges 

Apiculture in the district is faced with a number of problems, which hamper its exp11nsion and 
modernisation : 

(i) Incidence of extremely unfavorable climatic conditions. 
(ii) Low level of exposure of local farmers to modem bee keeping technologies. 
(iii) High cost of modern bee keeping equipment leading to low levels of adoption. 
(iv) Low earn.ings from the industry due to exploitation by middlemen. 
(v) Deforestation, as formerly unsettled areas are opened up for agriculture and settlement. 
(vi) Indiscriminate use of pesticides in the farms. 
(vii) Inadequate number of extension staff with bee keeping training to extend to farmers. 

Conclusion 

The district has great potential (Table 5) in apiculture in the transformation of traditional bee keeping 
to modern apiculture. This can only be achieved through intensive farmer training. Therefore, there 
is need for all the players to collaborate in the technology transfer, to avoid duplication of efforts 
and maximise on resource utilisation. 

Table 5: Hive population in Mwingi District 

1996 1997 1998 1999 

Log hive 130,000 138,000 142,310 162,512 
KTBH 230 128 121 132 
Langstroth 11 26 245 317 
Mud hive 6 18 
Box hive 2 

130 



Third International Workshop 

Maladies et Ennemis de L'abeille, L'experience Tunisienne 

S. Abbes 
Office de I'Eievages et des Paturages 

Ministere de /'Agriculture 
BP Rue Alain Savary 

Tunis Belverdeme, Tunisie 

Resume: En 1975, dans Je cadre du premier projet d'assistance technique et 
de developpement de !'apiculture en Tunisie, une strategie de lutte contre les 
maladies et les ennemls des abeilles a ete instauree. En 1980, en plus de 
!'ancien Institut ARLOING, devenu par la suite Institut de Ia Recherche 
Vetcrinah·e de Tunisie (IRVT). trois laboratoires ont ete crees : biologie, 
chimie et pathologie apicole au sein de l'Office de l'Eievage de Paturages 
(OEP). le principal organisme de developpement de I' apiculture en Tunisie. 

Plusieurs actions ont ete menees au profit de !'apiculture tunisienne entre 
autre Ia pathologie apicole Ia: 
(a) vulgarisatioo, 
(b) recherche, le contr6le et I' analyse des echantillons, et 
(c) legislation concernant les maladies reputees, legalement contagieuses, 

a vu le jour le 21 novembre 1984 au journal officiel de la Republique 
Tunisienne. 

Les maladies et les ennemis les plus n!pandus etle plus connus par Ja majorite des apiculteurs sont : 
Ia loque americaine. diagnostiquee pour la premiere fois en 1958 par I' fRVT, la varroase envahit le 
pays en 1975 suite aux importations de colonies infestees de Ia Roumanie, identifiee officiellement 
par l'IRVT en 1978 dans le Nord du pays, cette parasitose a sevi sous forme epidemique et il a faiJu 
quelques annees pour qu 'elle se stabilise sous forme d'enzootie. La fausse teigne, surtout Galleria 
melom:l/(l , etait l 'ennemi No. 1 de l'abeille tunisienne, logee en majorite dans des ruches 
traditionnelles. Actuellement, Ia fausse teigoe est devenue uo probleme de conduite. Les mycoses 
et la nosemose ainsi que les autres ennemis tels que le guepier, philante, foutmis el araignees 
causent des degAts de degre moindre. 

Malgre les pro jets accomplis en matiere de depistage et de diagnostic des maladies de I' abeille, de 
nombreuses mortalites ou etats morbides des colonies demeurent d'origine mysterieuse. Dans le 
soucis de preserver les acquis en matiere de sante de l'abeille, nos efforts devront axer sur: 

(a) le devcloppement et la reussite de projets de cooperation technique a l' egard du projet de 
transfcrt de technologie apicole en Afrique du Nord, encadre par l'ICIPE et finance par le 

Gouvernement Tunisien et le FIDA. 
(b) L'adoption d'une methode de selection de souche de meilleure qualite au sein de la race 

locale. 
(c) La continuite des actions de formation des cadres, d 'assistance technique etl ' installation des 

projets sociaux. 
(d) La continuite de la recherche sur !'utilisation des substances naturelles (les medicaments sonl 

des poisons potentiels). Eviter les residus de pesticides dans les produits apicoles et sunout le 
miel que plusieurs d'entre nous utilisent principalement pour ses valeurs therapeutiques. 
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Introduction 
. ...,_. 

A·u debut des annees 1970, le gouvernement tunisien a pris en charge le secteur apicole dans ses 
programmes de developpement afin du lui accorder 1' impmtance necessaire pour allendre les objectifs 
escomples par le biais d'un plan d'action visant a intensifier !'apiculture tunisienne et Ia rendre plus 
performante. En 1975, l'etat a decide d 'encourager le developpement de !'apiculture eta confie 
cette mission a !'Office de l'Eicvage et des Paturages qui a sollici te Ia contribution de Ia FAO et du 
PNUD. Ainsi le projet integre de developpement de )'apiculture en Tunisie a vu le jour. 

Suite aux differentes actions de promotion du secteur, le nombre de ruches it cadres et lcs 
productions apicoles ont connu une nettc augmentation. La modernisation de l'elevage apicole a 
pcrmis d'intensitler Ies controles et les manipulations, d'ou Ia detection des maladies et ennemis de 
l'abcille. Dans ce contexte une grande importance a ete accordee a Ia sante de l'abeille, done une 
strategic de protection sanitaire a ete etablie. 

Les Principales Actions Menees en Pathologies Apicoles 

L'expcrience tunisienne en matiere de pathologic apicole, en instauram une slrategie de 
lulte contre les maladies et ennemis de l'abeille a demarre en 1980 dans le cadre du premier 
projet d'assistance et de developpement de !'apiculture en Tunisie. Furent alors c recs: 

(I) un laboratoire de pathologic, 
(2) un laboratoire de biologic, ct 
(3) un laboratoire de chirnie. 

Le laboratoire de pathologic apicole a deploye des efforts considerables en collaboration 
avec les services veterinaires pour le diagnostic des maladies des abcillcs. lls ont organise 
conjointement des compagnes de traitement gratuit centre Ia varroase. Le laboratoire a 
egalement mene uncertain nombre d'essais visant a rechercher d 'autres produits susceptibles 
de replacer avantageusement Ia phenothiazine, premier produit utilise contre I' acari en 
"Varroa". Le'Institut de Ia Recherche Veterinaire de Tunisie (IRVT), organisme specialise 
du ministere de I'agriculture,joue sans interruption un role primordial en pathologie et dans 
Ia sauvegarde du cheptel apicole. Les medias : Radio, television, journaux el revues ant 
toujours servi pour vehiculer des messages de scnsibilisation a !'intention des apiculteurs 
concernant la pathologic apicole et entre autre les pertes causees par les maladies et enncmies 
de l'abeille. 

L'assistance technique,lesjournees d ' information, les stages ... organises par les services 
competents du ministere de !'agriculture ont rendu service et ant ete profitables pour l.a 
population du secteur apicole. 

Organisation de stages intemationaux vis;mt Ia fom1ation approfondie et les echunges 
d'experiences, dans ce contexte, citons a titre d'exemple: Lecours international approfondi 
sur: Le diagnostic des maladies des abeilles Tunis du 19 au 30 mai 1997. Ce cours a ete 
organise conjointement par le Centre International de Hautes Etudes Agronomiques 
(C!HEAM) a travers l'Institut Agronomique Mediterraneen de Saragosse (lAMS), et par 
I'Institut de la Recherche Veterinalre de Tunisie (IRVT), avec Ia collaboration de !'Ecole 
Nationale de Medecine Veterinaire (ENMV) de Sidi Thabet Tunisie, tous deux relevant de 
l'Institut de Ia Recherche et de l'Enseignement Superieur Agricole (IRESA) de Tunisie et 
avec Ia Commission Europeenne. 
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Le contenu du cours a ete etudie dans un numero special de Ia revenue: Option 
Mediterraneenne (Serie B No. 25 1999). Dans le but d'accorder a Ia pathologie apicolc 
!'importance et !'interet qu'elle merite, des maladies de l'abeille ont ele traitees dans des 
theses de doctorat en medecinc vcterinaire par les etudiants de !'Ecole Nationale de Medecine 
Veterinaire de Sidi Thabet (Tunisie) et des themes de memoires de fin d'etudes superieures 
agricoles. 

La Legislation Relative a Ia Pathologie Apicole 

Une importante action realisee par le gouvernement tunisien estl' elaboration d' une legislation 
relative a Ia pathologie apicolc, relevant les objecrifs, les definitions et les mesures sanitaires 
obligatoirement appliquees en fonction des prescriptions etablies par 1 ' autorite de I' Etat et 
plus precisement conformement: 

( I) A Ia loi No 84-27 du 11 mai 1984 relative aux maladies animales reputees contagieuses 
et notanm1enl son article 2. 

(2) Au decret No 84-125 du 16 octobre 1984, fixant la nomenclature des maladies animales 
reputees comagieuse et edictant les mesures sanitaires generales communes a ces 
maladies. 

(3) Aux arr~tes du mlnistere de !'Agriculture du 21 Novcmbre 1984 fixunt les mcsures 
sanitaires specifiques a prendre pour Ia lutte contre: 

( 1) La Nosemose des abeilles. 
(2) es loques des abeilles. 
(3) La varroase des abeillcs. 
(4) L'acariose des abeilles. 
(Jounzal 0/ficiel de Ia Republique Tunisienne Du 27 Novembre 1984). 

Les Principales Maladies des Abeilles en Tunisie 

Les maladies infectieuses du couvain, parmi les maladies les plus reputces er Ia Iuque 
americaine. 

(a) Generalites 

La loque americaine appelee : Loque maligne, loque gluante, pourriture du couvain est 
unc maladie legalement rcputee contagieuse par Ia legislation tunisienne (Arr~te du 21 
Novembre J 984). Elle est repandue dans notre pays et fut diagnostiquee pour Ia premiere 
fois en 1958, dans le laboratoire de 1a Rabta a Tunis (lR. V.T). A partir de l'annee 1975, des 
mesures adcquates de prophylaxie et de traitement ont ete prises et les taux d'infection ont 
nettement diminues. D'apres les statistiqucs du Docteur POPA et collaborateurs, 1es taux 
d'infection ant passe respcctivement de 1975 a 1979 de 10% a 5%. 

(b) Agent pathogene 

Bacillus: Fragile a 'etat vegetatif: Forme bacillalre. Extrtmement difficile a detruire 
sous sa forme de resistance: -spore qui joue un rOle primordial dans J'ethologie de Ia 
maladje. Les spores sont pratiquement 1es seu1s elements de contamination ct dissemination. 
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L'infection de Ia Iarve se fait par voie buccale, par ingestion de nourriture souillee parIes 
germes. 

(c) Symptomes 

( 1) Couvain non-opercule : Larves jeunes - brunatres-couleur cafe au Jait, odeur de coli e. 
(2) Couvain opercule, non compact, en mosru·que, opercules affaissees, perforees ou fissurees. 

(d) Diagnostic au rucher 

Debut de Ia m'aladie: Ce sont souvent Ies colonies les plus fortes qui se contamincnt en 
allant piller les colonies faibles atteintes depuis uncertain temps: 

(1) Au trou de vol : Activite normale, pas de mortaJite, aucune odeur speciale. 
(2) A l'ouverture de Ia ruche: Aucune odeur particuliere, tout au debut le couvain parait 

normal, seules quelques opercules ont une couleur plus foncee que Jes autres, se detachant 
sur Je fond plus clair de !'ensemble du couvain. Puis quelques rares opercules sont 
affaissees et percces de trous a bards dechiquetes. C'est ace stade que le specialiste 
apicole doit etablir le diagnostic tors des visites de printemps. 

(3) Au trou devol : Activite ralentie- pas de mortalite -une odeur specifique dite de colle. 
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Situation Actuelle de L'apiculture et Perspectives de 
Developpement au Maroc 

Saji EI-Hassane 
Direction Provlnciale de /'Agriculture 

B.P. 704, Oujda, Maroc 

Resume: Le Maroc jouir d'un climat et d'une flare Ires diversifies. Les 
principales sources mclliferes soot les forers d'Eucalyptus, les vergers 
d ' agrumes, les cultures induslrielles et !es plantes naturelles : le thym, le 
romarin, J'euphorbe, Ia lavande, l'armoise. 

Toute cette flore donlles peri odes de floraison sont variable:-., constituent 
un facrem stimulant pour le developpemenl de !'apiculture tout au long 
de l'annee. 

Selon les estimations de 1997, le secteur apico!e compte environs 250.000 
unites dont 75% de ruches sont traditionnelles. Sur le plan racial, trois 
souchcs predominent : Apis mellifica intermissa, Apis melliji'ca major er 
Apis mellijka s(l/wriensis. Le secteur apicole joue un rOle socio
cconomique important, et un role de pollinisation. 

Les principales actions entrcprises pom le developpement de !'apiculture: 

(a) Ia modernisation du scctcur par Ia retrocession des ruches modcrnes uux associat ions et 
coopcrutives apicoles; 

(b) Ia fom1ation et!e recyclage des apiculteurs: 
(c) l'cncadrement sanitaire par des compagnies de traitement (varroaisc); 
(d) Ia recherche; 
(e) !'organisation de Ia profession (creation de !'association nationale des apiculteurs); et 
(t) Ia subvention de l'Etat pour l'ucquisition des materiels apicoles. 

Les principales contraintes qui cntravent le developpement du secteur sont : 

(a) Ia secheresse, 
(b) les ennemis des abeilles (gu~picrs, guepes), 
(c) Ia varroise ( vhrroa jackobsonii), 
(d) Ia fausse teigne (Galleria sp.), el 

(e) Ia loquc americaine et europeenne. 

Des Perspectives de Developpement 

Le Maroc jouit d ' un climat et d'une flore tres diversifiee,les principales sources mellifercs son ties 
forets d 'Eucalyptus (212.000 ha), les vergers d'agrumes (74.000 ha), les cultures induslrielles 
notamment le tournesol, lcs pi antes naturelles, le thym, le romarin, !a lavande, I 'rumoise, europhobes, 
les cultures fourrageres,luzernc, mars. Toute cette flore dont les periodes de floraison sont variables 
constituent un factcur stimulant pour I' apiculture tout au long de l'annee. 
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Situation Actuelle 

Effectif des ruches 

Selon les estimations de 1997, le secteur apico!e compte environs 250.000 unites dont 75% sont 
des ruches traditionnelles, exploitees par 20.000 apicultcurs. Le rucher moderne est de 65.000 
unites pratique par pres de 3.000 apiculteurs. Sur le plan de Ia repartition regionale, les regions du 
Gharb, et du Loukos sont les zones de fortes concentra'tions et complent plus de Ia moitie des 
ruches, d'aures regons sont egalement importantes: Souss -Massa, Tadla, et les zones sub
sahariennes Ouarzazat, et Tafi toll. 

Races d'abeilles 

Sur le plan racial, trois souches predominent: llpis Jndlifica iritermissa, Apis nu:llificcl major sont 
de couleurs noires, et une souche Jaune Apis melliflca sallqriensis, reparties dans les regions sub
sahariennes notamment dans les oasis. 

Importance de /'apiculture 

Le secteur apicole joue un r81e socio-economique important. En effet, plus de 20.000 apiculteurs 
s 'occupent de cette activile dont lc benefice permet d'ameliorer leur revenu. 
En parallele, !'apiculture joue un role essen tiel dans Ia pollinisation notamment I' Arboriculture 
fruiti~re. 

Actions entreprises 

Lcs principales actions entreprises par le Ministere de I' Agriculture (M.A.) pour le developpement 
du secteur apicolc sont: 

(a) La modernisation et Ia sauvegarde du secteur apicole 

Depuis 1969, le M.A. a inci tt les apiculteurs pour !'acquisition des ruches modernes, ce qui a 
permis Je developpement du secteur moderne dontl 'effccti fest passe de 10.000 ruches u 50.000 en 
1980. 

Parallelemenl a cctte operation, 28 stations apicoles de I'Etat ont ete creees, qui procedaicnt a Ia 
retrocession des ruches aux apiculteurs avec des prix sou len us. A partir de 1988, I'Etat s'est oriente 
vers Ia retrocession des ruches et materiel apicole au profit des cooperatives dans le cadre d'un 
contrat. dans les differentes regions du Maroc, et surtout les regions Jes plus touchccs par Ia 
secheresse, plus particulierement les regions de !'Oriental et du Sud-Est du p!!ys. 11 s'agit du 
repeuplement des ruchers et Ia modernisation par Ia distribution des ruches er materiels apicoles, et 
de sucre de nourrissement. 

Par ailleurs, le ministere de I' Agriculture a installc une unite d' insemination artificielle de reine 
d'abeilles dans Ia region du Souss-Massa pour palier au probleme de l'accouplemenl nalurel des 
t'eines d'abeilles de plus en plus cntrave par les conditions nalurcllcs. 
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(b) Organisations de sessions de formation et de recyc/age 

Des sessiol)s de formation des jeunes apiculteurs ont porte sur differents aspecfS de I' Apicullure: 
conduite moderne et e1evage des reines. En plus, des sessions de recyc1age sont organisees 
annuellement au profit des techniciens du M.A.· Ainsi, Ia station apicole Lal1a-Mimonq forme en 
moyenne 20 jeunes apiculteurs par an depuis 19'J5. 

(c) Encadrement sa,(7itair~. 

. ' 

Le M.A. assure un large,encadrement sanitaire du cheptel apic;o1e, en particulier Ia lutte contre Ies 
m .. dadies reput¢es Jegalement contagieuses notaminent Ja varroase des son apparition en AoGt 1989. 

(d) Recl7ercl7e en apiculture 

Pours' upprofondir sur les poteotialites des races d~abeilles. et pour une valorisation, et lutte' cohtrc 
les maladies, le M.A. a confie une etude a J'Institut Agronomique et Veterinaire Hassan ll. Son 
<?bJectif est d'etablir une lutte cmlU'e Ia varroase.et.d'e1aborer un programme National de selecti?n 
des svuche:s productives. ,. 

(e) Organisation de Ia profession' 

Une Association Nationale deli Apiculteurs.du Maroc a ete creee en 1991. Sa mission est ge contribuer 
et de participer aux efforts de developpement du secteur conformement a Ia strategie de 1'Etat. 

(f) Soutien et Incitation des apicu!teurs 

Le secteur apicole beneficie a I' instard des autres secteurs d'elevage des subventions de I'Etat pour 
l'equipement des mi~lleries . L'acg uisition de mat.6riel apicole et pour Ia production de reines 
d'abeilles. 

Contraintes du Secteul" 

Les principales contrainles qlli entravenl l.e d~v~loppement du secteur apicole ~ont: 

(a) Contraintes naturelles telles que: 

(i) La secheresse qui a provoqu61e depeuplement des ruchers etla diminution des 
rendements en rniel. 

(ii) Le gu~pier (Merops apiaste), un oiseau apivore qui depeup1e les ruches. 
(iii) La guepe, un insecte depredatrice des abeilles. 

(b) Contraintes /iees aux maladies: 

(i) La fausse teigne (Galleria melonella). 
(ii) La 1oque europeenne et Americaine. 
(iii) La Varroase: varroajacobsoni. C'cst un parasite tr~s dangereux dfi ~ un acarien 

qui affecte uussi bien 1e couvain que les abeilles adultes. 
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Ses symptomes apparaissent a partir de ht 2eme an nee, se manifestenL sou vent par des abeilles 
agitees devanL Ia ruche, petites abeilles avec atrophies ou malformations des uiles ou de pulte 
~t avec_couvain eparpille ou detection du parasite fixe sur le corps de l'abeiJle_ 

.· - Aucun LraitemenL n'esL efficace a 100%; mais on utilise souvent des produits homologues au 
Maroc tells que: TACTIC (Amitraz en solution a 12,5%), et Apiston (Fiuvalinule). 

Ou natureJJement par: lc blocage de Ia ponte des reines, destruction des cadres ou Ia ponte a 
eu lieu pour raJentir Ia progression de Ia parasitose. Sa gravite est determinante surtout en 
3cme annee, beaycoup de problemes se·posent dans differents niveaux surtout sur: 

(i) L'cvolution des ruchers (regressions ou disparilions totules des mchrrs)_ 
(ii) La production du miel et en sa quaJjte (chute de lu production). 

Perspective de Developpement 

D<~ns le cadre de Ia strategie de developpement de !'apiculture, toutes les uclions en treprises feront 
!'objet de continuite: 

(a) L'incitution a lit modernisation du secleur apicole lntditionnel : duns le domaine de Ia 
modernisation du secteur traditionnel, I 'action sera mise sm In retrocession de ruches, aux 
cooperatives d'elevems. et aux groupements des jeunes dipiOmes d;ms llll cadre contractuel. 

(b) Le developpement de nouvelles techniques d'elevage dans les exploitnt ions upicoles en 
purticulier l'elevage des reines. qui permet de rajeunir les reines, et augmcnter Ia productivite 
des colonies d'abeilles. 

(c) Encadrement sunitaire: poursuite des cumpagnes de prophyluxie l ' ~gard des rnaludic:s des 
abejlles, et Ia mise en phtce d' une strategie adequate de lutte cuntre ht vurroase . 

(d) La formation en apicultme : Ia formation revet une grunde importance, notamment pour 
lcs fils d'apiculleurs, purallclcmcnt a Ia filiere <<apiculture» introduite a I' l.nstitut Royal de 
l'e levage de Fouarat, le Ministere de I' Agriculture poursuivra le programme de 
transformation de Ia station apico1e Lalla-Mimona, de Loukos en Centre National de Formation 
en Apiculture, dontle but d'augmenter sa capucite d'accueil et prevoit trois types de formation : 
les npiculreurs. les fils d'npiculteurs, etle recyclage des techniciens. 

(c) Pomsuite du programme de recherche appliquee sur Ia potentialite des races d'abeilles, 
et les principales maJadies_ 
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Bee Keeping Status in Madagascar and Perspectives 

Jean Joseph Randriamananoro 
Green University, 

B.P. 4417 
Antananarivo, Madagascar 

Abstract: Malagasy bee race is Apis mdlifera unicolor. Bee keeping is 
practised by small scale farmers in different ecological zones from sea leveJ 
to 1500m elevation. 

Bee keeping practices, types of hives and data on honey and bee wax 
production are presented in the text and major production constraints are 
identified and discussed. Perspectives to improve bee keeping industry as 
an income generating activity for the resource poor and small scale farmers 
and for export earning are also presented. 

Introduction 

Madagascar is an island of 596,000 km2 and a population of 13 million. Eighty per cent of the 
population are farmers and more than 50% of them survive on subsistence agriculture on the high 
plateaus of the country. About 60% of the counu·y is covered either with the rain forest, Eucalyptus 
and pine trees or bushes. Honey is part of the Malagasy tradition and has its place in different 
ceremonial celebrations. The diversity of the flora provides the country a good number of mclliferous 
plants. Honey harvesting and hunting or bee keeping, were practised in different ways si nce time 
immemorial. Honey has been used

1
as food, rnedicinel and currently as a source of cash money. 

Despite the availability of the natural resources and the potential of bee keeping as income generation, 
bee keeping industry was not well developed, and many efforts should be made to promote it, to 
alleviate poverty for the poor and small scale farmers. 

Bee Keeping Practices 

Bee keeping is practised throughout lhe country from sea level up to 1500 m elevation. The traditional 
practice was honey hunting, but as the demand for honey increased, people started keeping bees. The 
type of hives used varies with the regions and the local materials available. On the coastal areas, 
where palm trees are the domimmt trees, hives are mostly made of palm tree logs. Those who dwell 
near the rain forest areas, make the body of the hive with wooden planks. On the high plateaus, clay 
pots and calabashes are more common, but underground holes lopped by wood planks are also used. 

During the last two decades, lop bar hives have been introduced, but its use was limited to few bee 
keepers in the high plateau zones. Five years ago, modern hives (Daddant and Langstroth) were 
introduced and have been tested, but the cost is very high for the poor farmers. 

With the traditional bee keeping in the rural areas, farmers use a single hive without queen excluder. 
Harvesting time is late in the evening with an excess of smoking, due to fear of being stung by the 
bees. This method causes the Joss of bees and brood during harvesting time. Honey is harvested 
twice or thrice a year, depending on the regions, and the average yield varies from 5 to 20 kg of 
honey per hive, depending on the type of hives used. 
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Honey extraction is mainly by pressure, which often affects the quality of honey. With the introduction 
of Langstroth hives, imported manual honey extractor is being used, although the cost is very high 
for rural poor farmers. Colony multiplication depends mainly on swarming at the beginning of the 
honey flow season and on bee package from bee hunters. Recently, an NGO initiated queen rearing 
courses, but the Lraining cost is very high and not affordable for small scale bee keepers. Wax 
moth, Galleria melonnela and ants, are the major pests of honeybees, but they do not cause economic 
losses to honey production. 

Hive products 

Some hive products such as propolis and royal jelly are not yet exploited in Madagascar. The 
Island started exporting honey and bees wax during the colonial error in 1935. However, due to 
different constraints, production and exportation of honey has decreased progressively and sharply 
from 38,000 tons (l938) to 1.4 tons ( 1998). Honey and bees wax exportation is given in Table I. 

Table 1: Exportation of hive products in Madngascar over the years 

Year Exportation (tons) 

1938 
1950 
1975 
1980 
1984 
1995 
1998 

From FAO reports. 

Honey 

38,000 
54,800 
11 ,500 
3,500 
1,214 

3.6 
1.4 

Bees wux 

1096 

71 
67 

Constraints of Bee Keeping Industry in Madagascar 

The main constraints to bee keeping are: 

(a) Lack of adequate training for both extension workers and farmers on modern apicu lture 
technologies. 

(b) Lack of organised marketing system. 
(c) Degradation of the environment due to agricultural practices and bush fire. 
(d) Loss of colonies due to excessive use of non-selective pesticides on locust and other crops. 
(e) Lack pf adequate financial assistance to bee keepers. 

The bee keeping sector has been under the Ministry of Livestock; it would be more appropriate to 
put it under the Ministry of Agriculture. At present, NGOs, private institutions and associations of 
farmers started contributing to the release and promotion of bee keeping, but they need training and 
11ssistance. 

140 



Third International Workshop 

Perspectives and Possible Solutions 

Bee keeping has a high potential jn Madagascar. but to make it an jncome generation activity to 
alleviate poverty in the farmers' households and for the export earning. the following actions should 
be undertaken: 

(a) To set up private training centres on modern bee keeping technologies. 
(b) Group training sessions for members of the bee keeping associations and for individuals. 
{c) Assistance to farmers for the purchase of modern hives. 
(d) Training of trainers on bee hybridization, queen rearing and colony multiplication. 
(e) Establishment of an organized national and international marketing system. 
(f) Exploitation of the other hive products (propolis. royal jelly, pollen). 
(g) Empowerment of bee keeping associations. 
{h) Installation <;)f honey quality control unit and bees wax transformation technologies. 
(i) Establishment of a flol'al calendar for each region. 
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The Contribution of IFAD Loan Project for the 
Development of Apiculture in Hoima District in Uganda 

William J. Byakagaba 
Hoima District Development Support Programme 

P.O. Box 334 
Hoima, Uganda 

Abstract: Hoima District Development Support Programme is a follow 
up phase of Hoima District lntergrated Community Development Project. 
Under Intemational Fund for Agricultural Development (IFAD) and in 
collaboration with Belgian Survival Fund (BSF), it is helping Uganda in 
its effort to alleviate chronic poverty, through the provision of social and 
welfare infrastructure services. The programme recognises that agriculrure 
is the foundation for improvement of the socio-economic status, through 
increased income and an improved base on which food security and 
nuu·itional quality will be ensured. ft is further noted that agricultural output 
in the project ·area, falls short of its potential, despite the favourable 
environmental conditions. 

The District Development Support Programme (DDSP) realises that 
technologies primarily geared towards improved husbandry tcchniqiue.s 
and improved planting materials are insufficient. They fail to reach the 
farmers due to a llurnber of factors, significant of which is the ineffective 
1'\xlension arrangements. It therefore proposes to introduce and enhance 
ap.iculture promotion as an alternative to the traditional crop and livestock 
promotion. Bee keeping is a tradrtional rural enterprise with high potential 
for income generation. yet to be tapped. The programme intends to support 
the development of apiculture through demonstration and adaptive research 
at Bulinde Agricultural Development Centre (BADC). The centre will 
demonstmte the new Langstrolh hive developed at ICIPE. ll is assumed 
that the pmper extraction process of honey will give a quality, which can 
be marketed. 

Once production capacities are proved and sustainability of hives are 
ensured, expansionary plans could be drawn up. Linkages could be 
established with credit institutions to enable farmers make appropriate 
investments. Initial seed capital to provide farmers with the necessary 
equipment will cater for 40 farmers. It is expected that within 3 years bee 
keepers should be able to pay off the hive and equipment costs. After 5 
years, bee keepers should have made a net profit of Ush.s 450,000 as opposed 
to the u·aditional bee keeping technologies of only Ush.s 185,000. 

Introduction 
• 

The District Development Support Programme (DDSP) became effective in May 2000, as a follow 
up phase of Hoima-Kibaale District Integrated Community Development Pmject (H-KDlCDP). 
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Under the Project, !FAD, in collaboration with the BSF is helping Uganda in its effort to alleviate 
chronic poverty, thereby raising lhe standard of living of the poor in the programme area and assisting 
the Government in its poverty eradication effort. While investments continue in health, water, sanitation 
and roads, the main thrust of the DDSP will be in mobilising small holders to take a more active role 
in both on-farm and off-farm production activities. The experience gained during the H-KDICDP 
implementation in mobilizing women to take responsibility for improving their socio-economic status. 
will be fully utilized, and women will remain a particular target group for DDSP activities. 

Location 

The project area is located in the equatorial zone of mid-west Uganda, between latitude 1° and l o 

30', with its western border marked by the Rift Valley, with Lake Albert. Both Hoima and the 
newly created township of Kibaale are about three hours drive from Kampala. Altitude varies from 
670 to 1500 m above sea level. The total area is about 10,055 km2, of which an estimated 6800 km2 
of this are arable. Only about 14% of the arable land was under cultivation in 1998. 

DDSP Intervention 

The DDSP, aims to alleviate chronic poverty in the districts by providing social and wet fare 
infrastructure and services. In addition to suppotting service and infrastructure development in 
health, water development, road construction and credit delivery, the Programme will support 
production activities. 

Agriculture 

Agriculture is the foundation on which families depend for their household nutrition, while the 
districts in turn depend on these farm families for establishing a tax base resource. Poor agriculture 
will derail sustainable attempts for development and hamper the basic objectives of the programme
to alleviate chronic poverty in the districts. Household level production is a key determinant in the 
equation, for improving the socio-economic status, both through increased income and an improved 
base on which to ensure food security and nutritional quality. 

Agricultural output in the project area is falling short of its potential, despite generally favourable 
environmental conditions. Significant improvements can be generated in the agricultural systems 
currently in place, if there was an effective and responsive extension delivery system and farmers 
were convinced of the potential and advantages. Technologies, primarily in the form of improved 
husbandry techniques and planting materials, which are avaqable in the country, fail to reach farmers 
under the present extension arrangements, which are ineffective. 

The overall objective of the agricultural support component will be to increase productivity of farm 
households. This can be achieved through improved husbandry practices and increasing use of 
improved disease resistant planting materials; strengthening of the extension system will be critical 
in the achievement of these aims. 

The Programme is comprehensively targeted at all farm households in both Hoima and Kibaale. 
Since the programme is giving institutional support to the production department, with a focu~ on 
demand driven extension, all active and interested farmers will inevitably be able to benefit. Since 
it is also attempting to alleviate the threat of disease affecting various crops, new resistant or tolerant 

146 



.Third International Workshop 

varieties will benefit all farmers in the long run as adoption is a slow process. The more widespread 
the adoption, the greater chance the poorest farmers will benefit. 

Overall Approach 

The Progranune will attempt to put the farm households at the head of the change process by including 
them in the prioritization and planning phases; with the Community Development Department (CDD) 
and the extension personnel. A greater emphasis will be put on demand driven processes to ensure 
sustainability, and strengthen accountability both from farmers and extension staff. 

The Programme will also strengthen the capacity of the prod'uction department through the support 
of various training sessions. Greater guidance on developing proper management and coordination 
links, information reporting, and to influence altitudinal change in extension delivery, will be provided 
by a technical assistant appointment. 

Apiculture Promotion 

Bee keeping in Hoima is a traditional rural enterpdse, which has s·pread throughout Kibaale, with 
the exception of Bugangaizi County. Production of ancillary equipment consists only of hives. 
Lack of markets has been cited as one of the constraints, wh~re honey is only available seasonally, 
and price drops significantly as a discou~agement to producers. Methods of extraction are crude, 
combs arc taken and crushed along with the brood population .and adult bees either abscond in the 
process or are killed when fire is used at night to drift the bees. The result is a reduction in yield and 
swarm sizes, and a less marketable _quality of honey, which takes on a characteristically smoky 
taste. 

There have been various probl.ems in several initiatives throughout Uganda in the past, with 
improving traditional honey and' wax production. Primarily, these have been due to over-dependence 
on the swarms as farmers have little knowledge and training in colony splitting techniques. 

The Programme intends to support the development of apiculture through two centres, one at Bulindi 
and another at URDT in Kibaale. BADC intended to start an apiary unit under H-KDICDP, but 
Jack of funds and poor management hampered its slatt-up . . Under~ new management arrangement:, 
BADC will be expected to develop the apiary unit under a streamlined programme. URDT situated 
in Kagadi, is well si tuated to cater for the interested bee keepers in Kibaale. They already have a 
number of top bar hives and contact with bee keepers in the are,t. 

These centres will demonstmte the r{e·~ Langstroth hive, which has been developed atlCIPE: This 
has the advantages of segregated wax and honey products, in addition to enhancing production by 
up to three times the level of traditionill ·hives, and double those.of the Kenya top bar models. 
Proper extracting processes will be introduced with simple honey extraction equipment, which 
includes a manual centrifuge and melted solar-powered wax, for which farmers will pay a nominal 
fee. 

It is assu med that with proper extraction processes, quality honey for marketing can be found. 
Depending on production, growth and commitments of farmers, ICIPE may be able to assist in the 
establishment of market contacts. The programme will start with a few interested bee keepers, 
testing the technology and local flora capacity to sustain honey production: Once production 



Integrating Sericufture and Apiculture 

cap;,~citi~s .are proven within the existing networks of bee keepers. and the sustuinability of the 
hives' en~ured, based on local flora c~len~ars, a quantifiable input can be established from bee 
keepers, regarding the support requirements for bees in non - flowering seasons. At this stage, 
expansionary plans could be drawn up and linkages established with credit ins titutions, so that 
farmers can make the nppropriute investments. 

Once the-two centres setup their new hives and equipment, training of farmers wi II commence. lt 
is expected thut farmers who are interested to participate will require 3 days residentitd training. 
Ul)on completion of !ruining, they will receive 3 hives and harvesting gear. with which lO start their 
apiary units. It is expected that the harvesting gear will cost UGSh 40,000, collection buckets 
UGSh 20.000, und each of the hives UGSh 35,000, thus representing an investment or UGSh 
165,000. Farmers will have to give a down p<~yment of UOSh 20,000 Lo ucquire the equipment, 
with the balance puid in installments in the form of honey, when extructed. Income generated by 
the centres from honey sales will be used to order more equipment und hives, as a revolving fund, 
which will underwrite expansion. Initial seed capital to provide farmers with this necessary 
equipment will cuter for 40 farmers attached to each apiculture centre. lt is expected that within 3 
years, bee keepers should be abJe 10 comfortably pay off the hive und equipment costs. After 5 
yeurs, bee keepers should have m<tde a net profit of UGSh 450,000 as opposed to the traditional 
bee keeping technologies of only UGSh 185,000. 

Indirect Project Intervention for Apiculture Promotion 

Functional adult literacy classes (FAL} 

One of the major constn.tints for actively involving farmers, pm1icularly women in economic activities 
has been low level of literacy in both districts. This factor has limited the chances of otherwise 
cnpahle women to perform tts functionaries of groups. DDSP will provide support to tr<lin und 
C'IUilJ a lllrgc cac.l re of purish level volunteers, who will act as instructors in adult funct ional literacy 
classes. 

The rural finance (RCF) 

The project design envisaged that increased on- farm and off-farm incomes would be important 
contributors to the project objectives of alleviating chronic poverty. In support of this notion, the 
project design included a savings and credit component to be operated as a revolving fund targeted 
at the poor rural women in the project art~a. 

The apiary farmers, therefore, have the opportunities to access both short •u1d medium term credit, 
up to a maximum of UShs. lm: so far one group is benefiting from this facility. 

Farmers extension representatives (FERs) 

It is the intention of the project to utilise Bulindi ADC (BADC) for training FERs, as it would 
establish itself as a centre wilh high demonstration value. The centre is to have an apjary and 
serlculture centre for demonstrations, where students can witness the agronomic, livestock and 
apiculture potentials open to them. The BADC will also be used for adaptive research and replication. 
IFAD/BSF invested a significant amount of money in the rehabilitation of the basic infrastructure, 
to carry out resic.Jentiul courses for FERs, who are expected to pass on the knowledge and skills to 
their group members. 
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Table 1 : Apiary Support Costs 

Item Units 

Bulindi Farm Institute 

Apiary house rehabilitation . l 
Hive • 125 
Hive accessories for farmers b 240 
Extractors 1 
Protection (veil, boots, suits) 10 
Collection buckets 90 
Harvesting equipment 
MisceHaneous equipment 

Sub total Bulindi Farm Institute 

URDT 

Apiary house construction I 
Hives n 125 
Hive accessories for farmers b 240 
Extractors l 
Protection (veil, boots, sui ts) 10 
Collection buckets 90 
Harve:sl equipment 
Miscellaneous equipment 

Sub total URDT 

Unit cost 
(UShs. 000) 

400 
35 
20 

4,000 
40 
to 

200 
200 

1,000 
35 
20 

4,000 
40 
10 

200 
200 

Total cost 
(UShs. 000) 

400 
1,575 
4,800 
4,000 

400 
400 
200 
200 

14,875 

1,000 
4,375 
4,800 
4,000 

400 
400 
200 
200 

15,475 

at Includes 5 hives for the Centre, 3 per farmer, totaling 125 hives in PYY I, on a system where pay 
back of cost is expected in form of honey. Honey will be sold by the respective centres, with 
proceeds used to purchase new hives and equipment for farmers. This will serve as a revolving 
fund for expansion . PY-3 will require additional 120 hives into the system to accommodate 
additional interest. 

Of Farmers are expected to give a down payment of UShs 20,000, and the balance of costs for 
the equiptnent will be paid in form of honey. Collection gear costs are UShs 20,000 for the 
collection buckets, and harvesting gear (veil, boots, overalls, gloves) cost is UShs 40,000. 
Purchase of 120 units made in PY-1 and PY-3. 
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Support to field extension workers (FEWs) 

An average of I 0 village-based training per month per sub·county per FEW, is supported by the 
project. 

Conclusion 

As noted, I FAD support does not follow the traditional approach of financial support to productive 
activi ties, exclusively, but it is expected that the social sector support components, would contribute 
to the acceptance and effectiveness of the interventions that ajm directly at producing benefits. 
BeneJ'its from increased apiary production as well as improved incomes, would derive from the 
impact of the agricultural development component. This would support and strengthen the 
agricultural extension service, with a view to increasing the contact between extension staff and 
farmers and providing farmers' training in the adoption of specifically recommended practises. 
The output would be increased through the delivery of basic extension messages to farmers. 
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Conservation of Wild Pollinators for Better 
Agricultural Production 

Barbara Gemmill 
Botany Department 
University of Nairobi 

P.O. Box 30197 
Nairobi, Kenya 

Abstract: T here is a growing recognition, worldwide, that pollination is a 
service provided by nuture, which we tend to take for granted, and often do 
liLLle to encourage, until we start to lose it. Two thirds of all flowering plants 
depend on animals, largely insects, for po!Uination. Pollination is a sevice that 
is keylu agriculture as well. Insect pollinators are essential for many fruit and 
vegetable crops, and the demand for pollinators grows, as agricultural 
productivity grows. Unfortunately, by developing larger fields and landscapes 
for agriculture, we also remove the habitat that may be needed by pollinators. 
The value of pollinutors to key horlicullural crops in Africa is discussed. 

We have undertaken two research projects on the role of wild pollinators in 
agricultural systems: one in a horticultural farming system and the other in 
a rangeland management system. In the first, two key pollinators of the egg 
plant were identified. Eggplant is a crop which must be pollinated by insects 
for sufficient productivity, and because it requires "buzz polllnation", it cannot 
be serviced by honeybees. Two key polllinators were identified, and their 
use of resomces in the wild habitat documented. The wild forest provides a 
key resomce for the pollinators in Lhe dry season. 

On the Laikipia plateau, we developed a detailed floral calendar of flowering 
resources over one year. Flowers could be found at all times of the year. 
Pollinators service flowers which bloom only for a short period on the 
resources of other flowers, in order to persist. This creates a dependence 
between two flowering planl<;, not immediately evident. Key linkages are 
examined. One plant species in parlicular, Burleria micranthus is very 
important as a browse species for camel and goats and depends upon seed 
production for its reproduction . As most seeds seem to be infertile, we will 
spend the next year looking at its pollination requirements, and why it does 
not seem to be met sufficiently under present land management pattems. 

There is a growing recognition, worldwide, that pollination is a service 
provided by nantre, which we tend to take for granted, and often do little to 
encourage, until we start to lose it. 

Pollination in Agriculture 

Two thirds of aU flowering plants depend on animals, largely insects for pollination. ll is probably 
the evolution of the role of pollinators that has permitted flowering plants to Lake over the world. 
While plants cannot move, pollinators can, and they permit reproduction between scattered 
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individuals. When insects are particularly faithful to a plant species, this ensures that small numbers 
of individuals will be able to reproduce and biological diversity can be greater than animal 
intermediaries. 

A good example of this, native to Kenya, as well as many other places is cycads. Cycads may at 
first look like palms, but they are not all related; in fact cycads are plunts that evolved over 200111 
years ago and flourished at the same time as the dinosaurs. Cycads tend to be very limited in their 
distribution and under considerable threat. Cycads are gymnosperms, which means they produce 
seeds, but no flowers.The seeds develop within the cones on female plants and cones on male 
plants only produce pollen. The pollen must then be carried from the male plant to the female plant, 
probably by a beetle.Coning is very unpredictable among cycads and it is rare Lhul the male and 
female will cone at the same time. Next, the insect pollinator must be available and the seed requires 
up to a year and a half to ripen. Given all this, it is estimated that one cycad seed has a one in ten 
thousand chance of surviving! 

Pollination is a service that is key to agriculture. Insect pollinators are essential for many fruit and 
vegetable crops. and the demand for pollinators grows as agricultural productivity grows. 
Unfortunately, by developing larger and latger fields and landscapes for agriculture, we also remove 
the habitat that may be needed by pollinators. 

PoJiinatiors have real commercial values, though this is not always appreciated. Consider the oil 
palm plantations of Malaysia. Until the early J 980s the pollination of millions of oil palm trees in 
Malaysia was done by human hand, an inefficient <md expensive way of performing the task. Then 
the plantation owners asked themselves how the oil palm got itself pollinated in its nutive habitats 
of West Africa's forests. Researchers discovered in Cameroon and Nigeria that the job was very 
efficiently done by a tiny weevil. Stocks of the weevil were carried back to Malaysia, where they 
were rele11sed into the plantations. As the weevil consumed the oil palm pollen, and both came from 
West Africa, there were no ecological complications. The pollination is now entirely accomplished 
by the weevil, with savings that already amounted to US$ 150m per year in the early 1980s. It is not 
clear why we do not have a more recent evaluation of the value of this pollinator service provided 
by West Africa to Asia. 

Estimation of Value of Pollinator Services 

Studies on pollination have almost always shown thut we should not rely on single pollinator species. 
The more pollin~ttors and of different kinds, the better. The cucurbits, such as the watermelon for 
example, the size of the fruit is directly linked to the number of pollinator visits. Moreover, certain 
pollinators may fly when it is only warm and sunny, such as most bees, while others such as hawk 
moths may fly in cooler and cloudier weather. It has become apparent that the provision of pollinator 
services involves far more wild species and habitat types, than have been considered in most 
discussions of agricullure's'dependence on biodiversity. 

To illustrate the runge of diversity in pollinators, we have depicted the key pollinators of horlicullural 
crops and tree crops grown in Africa. Bees feature very importantly in horticultural crops; a wider 
diversity of pollinators are important in tree crops. FAO has recently published information on 
potential yield losses of crops with loss of pollinators, which we present here for key African 
horticultural and tree crops. 
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Remarkably little is known about pollinators. in general. Virtually nothing is known about the 
effectiveness of pollinators of wild species and really suprising, little of crop plants. When pollinators 
drop out of the system, because usually there are many species which fulfil similm· roles, the losses 
may be very subtle and unnoticed at first. When they do start to take effect, loss or reduced seed set 
is the first most obvious impact and increased inbreeding within the population. The primary threats 
to pollinators are habitat alteration, leading to Joss of breeding sites. fragmentation and pesticides. 

We have focused our initial pollination work in the Nguruman horticultural development area, 
which is an area under fairly recent agr.kullural development. The farms are located on a Maasai 
Group Ranch, which is actually a very arid site, in general. Due to rivers coming off the escarpment, 
two riverine acacia forests occur at the base of the escarpment, and one has been demarcated into 
individual plots, which either have been or will be cleared of forests and planted to horticultural 
crops. A system of irrigation from the rivers provides water to grow vegetables. The Maasai have 
adopted farming, though not always, by themselves: in many cases, the land parcels are leased to 
Kikuyus and others from outside. They grow Asian vegetables exclusively for export market and 
do not consume what they grow. They apply pesticides once a week and use quite a high level of 
pesticides. No fertilizers are used as yet, as the land is still quite fertile. 

Determining the level of dependence on pollinators by eggplant 

Manipulation of the eggplant LO ascertain the extent to which insufficient pollination limits yield of 
the crop was undertaken. Five treatments were carried out on two eggplant varieties (early long 
purple and the black beauty), to ascertain the extent to which insufficient polllination can limit the 
crop yield. These treatment<; tested the cmps' yield when the flowers were: 

(a) self-pollinated (bagged to exclude both wind and pollinators), 
(b) open pollinated (allowed unretricted visitations by the pollinators), 
(c) hand polllinated with pollen from the same flowers, 
(d) cross-pollinated with pollen from flowers of other plants, and 
(e) wind pollinated (caged to exclude pollinators, but wind action). 

Results 

The hand pollination and the open pollination treatments, resulted in higher seed and frlli l set. Only 
one fruit set was in the wind pollination treatment, the black beauty variety, while no fruit was set 
in the long purple. 

Buzz pollination of the eggplant 

Solanwn spp. bear flowers, whose anthers dehisce by pores. The abundant pollen cun only be 
removed through these small orifices and bees have learnt to expel and efficiently harvest pollen 
from these flowers by vibrating their bodies, while in contact with the stamen, effecting a process 
termed "buzz pollination". This mode of pollination is called buzz pollination because of the audible 
buzz of the bees behaviour as they visit the flowers. 

The polinators alight on the corollas and coil on the anther cones, grasping the stamen tightly with 
their mandibles. Their wings arc held stationary over their large indirect flight muscles and transmit 
vibrations throughout their bodies. 
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The body parts such as the thorax, abdomen and the legs, are in direct contact with the anthers and 
vibrate very rapidly at a frequency of between 40 and 2000Hz (Buchman, 1983). This immediately 
causes the anthers, locules and sometimes the entire flower to vibrate with the same frequency as 
the thorax of the buzzing bee. This vibration looses the locule-contained pollen, producing strong 
pollen-grain Jocules interaction that results in rapid expulsion of most of the other pollen from the 
anther apices within a few seconds. Not all bees can "buzz pollinate"; specifically carpenter bees 
and other anthphorids and magecbillds do so very successfully, while honey bees s imply cannot. It 
is common to see honeybees at eggplant flowers, perharps picking a bit of pollen, which has bee 
"buzzed" out by a prior pollinator and taking off in great frustration. 

Since eggplant flowers produce no floral nectar as a reward to pollinator and have abundant pollen, 
it has been hypothesized that their pollen chemistry might be different from other plants without 
anther pores and not requiring vibrational pollination (Buchman 1983). The pollen of buzz pollinated 
flowers has been determined to be more nutritious than that from other flowers and specifically 
higher in protein content. Nonetheless, bees which pollinate eggplant will need to also have a 
source of nectar nearby. 

Many of the organisms visiting a population of flowering plants are not pollinating agents, but are 
nectar " thieves" that do not benefit the plants. Before any meaningful investigations into pollen
pollinator systems can be undertaken, it is imperative to determine the importance of a visiting 
species to the plant population under investigation. A measure of pollinator effectiveness is needed. 

Direct measurement of effectiveness are measure.s of seed set by the plant population in response to 
pollinator visits. Direct measures are commonly used in agricultural research (Alderz. 1966; 
Tepedino, 1981 ). Spears ( J 983) used this method in measuring the pollinator effectiveness of the 
pollinators of lpomeu trichocurpu. There are three parumeters used to determine the pollinator 
erfectivcness (PE) for a visiting species (I), namely: 

(a) Z = Mean number of seed set per tlower by a plant population in the absence of pollinator 
visits 

(b) U = mean number of seed set per flower by a plant population with unrestrained visitation. 
This technique assumes that flowers with unstrained visitation will have an average greater 
than that of a si ngle visit during the life of the fl ower. 

(c) P (I) = mean number of seed set per tlower by a plant population receiving a single visit 
from species (I) 

With these parameters, PE for each species can be calc.':ulated as: 

PE= P£-Z 
U-Z 

The proportion of the unslraincd seed set caused by a single visit of species (1), corrected by the 
amount of seed set when no visitation occurs (Spears, 1983 ). Young flower buds were bagged u 
day before they opened, to exclude pollinators. On the second day after the Jlower had opened, the 
bags were removed and the flowers were allowed only a single visit by a known pollinator species. 
The flower was then bagged again until the flowers had withered. 

Bee species ( 14) were observed visiting the eggplant blossoms, but only two species- Xylocopa 
senior (Anthophoridae, Hymenoptera) and Nomia sp. (Halictidae, Hymenoptera) were frequent 
enough to be used for the pollination efficiency tests. 
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X. senior had a higher pollinator efficiency than the Nomia sp., in both the eggplant varieties 
(Table 1 ) . The two bee species also had a high pollination efficiency in the early long purple variety 
than in the black beauty variety. 

Table 1: The pollination efficiency of X. senior and Nomia sp. 

Bee species 

X. senior 
Nomia sp. 

Early Long Purple 

5.15 
2.165 

Black Beauty 

2.197 
1.722 

From this, it was observed that X. senior is the most efficient pollinator, and that the early long 
purple variety, in particular, shows a marked response to pollinator treatment. What do pollinators 
need to persi st in an ecosystem? They need foraging resources, in and off season, water and nesting 
sites. 

Selection of Foraging Resources 

All bees are attracted to flowers by colour, odour or the nectar and the pollen rewurds they offer. 
Bees can discriminate between those plants that produce higher rewards and those that are less 
rewarding. Much of the literature on the forage resources and pollination, concentrates on the 
interaction between the crop and other flowering plants, as this disrimination can cause pollination 
problems when the crop is grown in an area where more rewarding wind flowers may bloom. We 
are looking at the other side, the fact that pollinutors of eggplant will need to getlheir nectar from 
other flowers and will need to make use of other resources at other times of the year, when eggplant 
flowers may not be available, in order to persist 

We looked first at all the flowers of the wild habitat, and at their visitation rates. Labiates such as 
Leucus, and Acanlbaceae such as Just ida, are highly favoured. We compared pollinator visitation 
to the wild flowers with pollinator visitation to eggplant flowers . II appears that the key pollinator 
of the eggplant visits other floral resources ealier in the morning, with many visitors. Eggplant is 
then visited in mid-morning, as the temperatures rise. The other floral resources are visited again, 
possibly for nectar and liquid resources that arc not provided by eggplant. 

Then we look at where those flowers occur. The most important floral resources occur abundantly 
in farmland as ruderal weeds, and might suggest that Acacia tortilis forest, which is being cleared 
to bring more land into cultiv<ttion, is nul a very important resource from the standpoint of pollination. 
Temporal and spatial changes in the border wild habitat by means of a 5-km long transect, were 
surveyed every month for 6 months. At one key time of the year in February, pollinators, 
preferentially chose the woodland habitat. This is a time at the end of the dry season, when floral 
resources are scarce. 

Our conclusion is that, the resources which may be the most critical, may not be the most obvious. 
It may be resources that are used only for a brief period, but without it, pollinators may not be able 
to persist in the ecosystem. 
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The last two requirements of the other resources needed are water and nesting sites. Water is not 
curren.tly a problem, though il could be irrigation water through the channel. Nesting sites, howev.er, 
are more complex;·Carpenter bees, a's' their name implies, nest in wood, but not in extremely hard 
Acacia wood. This means that they must find wood in the vicinity of the farmland- a rearer 
commodity, as demand for fuelwood increases. 

Nomia and other halictines, nest in the ground. They need fairly disturbed soil with a fair amount of 
sand intermixed. They are semi-social and may have up to 500 nests per sq. m. Once they start 
nesting in a place, it may be a good idea to conserve that site, as they are not easily moved or 
uprooted. Farmers in the US manage Nomia bees for alfafa seed production, with imported 
playgrounds of sand and loam, to encourage nesting. 

In any case. this is not yet an issue in Kenya. The point is, the service which others are paying good 
sums of money for, is still provided free of charge in Kenya. Keeeping it "free" will require sensitive 
development and the conservation of wild habitat in and among horticultural crops. The farmer we 
work with in Nguruman understands this well, but we will seek means to convey this message to 
other farmers. The message is fotirly simple, but the consequences fairly severe. 

Laikipia work 

Po/1/(latlon as an ecosystem service,. in an arid rangeland in Kenya 

Pollination as an ecosystem service gains a higher profile when it can be direct!~/ likened to economic 
values. Within an urid gruzing land such as Mpala, there are economic entry points with respect to 
pollination (Table 2). 

Table 2: Economic entry points with respect to pollination 

Economic Value 

Honey production 

Contingent Variables 

Year round availability of key floral resources (floral 
calendars) for honey bees and stingless bees 
Nesting sites for stingless bees 
Degree of numagement for honeybees 
Landscape-level provision of floral resouces and nesting 
sites 
Impact of cattle grazing on these 

We have undertaken, in the last yeat', to develop a floral calend ar and gain some sense of who 
pollimncs whut (Tuble 3). We ~re therefore well placed to undertake an assessment of baseline 
(unimproved) honey production in a range ecosystem and its critical resource base. 

The next step will be to analyse the provision and abundance of these florul resources over time, to 
assess critial periods of bee forage production and to analyse their own provision over space. 
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In addit ion, we intend lo look uta more detailed investigation or purtieulur browse specics··antl its 
pollinators, the larger scale landscape level resource use by key polllinawrs and the impact or catt k: 
grazing on those resources. ·· · 1 

.·' , 

Most studies of gruzing resources concentrate on grasses. lL has been pointed out that even-for 
predominantly gr:.t:.s·feeding species, broad-leaved plants provide a cl'itical proportion of protein in 
the dry season. Broad-leaved plants may be important for browsers, ycur round. Table 4 shows u 
preliminary assessment of wildlife/livestock dependence on browse resources. 

'fuble 3: B_ee species and the plants they polllnate 

Bee species Floral species visited ovea· the course of one year 

Honeybees, Api.\' mellifera 

Stingless bees 

Timzia aetheopiccl 
Acacic1 mellijem 
Boscia 
Chlorophytum 

Hibi.1·cus micramhus 
Acaciu mellifertl 
Acacia brevispicc1 
Yellow portulaca 
Boscia 
Euphorbia laikipiell.\·i,,· 
Grewia te11w: 

'lable 4: Wildlil'e/livestock defendence on browse resources 

Wildlife/Livestock 

Reproduction of key (mostly short-li ved)forage 
resomces for livestock, and wildlife 

lntliKof'ertt volkensis 
Barleria spinesepata 

Provision of "other" fowge rcsourcces 
for li ves tock and wilulifc: seeds and 
!lowers 

Dependence on browse resources 

• 
• 

• 

• 
• 

Availability uf alternate floral 
resources 
Nesting sites for pollinators 
Landscape-level provision ol' ;loml 
resources and nesting s ites 
Impact of caulc grazing 011 these 

Availabili ty of alte rnate lloral 
resources from the key l'on1gc 

resources 
Nesting sites for pollinators 
Landsc;.ipe·levcl provis ion of t1oral 
resources and nesting sites 
Impact of canle grazing on these 
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The Role of Bees in Crop Production 

Cecil J. Coleman 
P.O. Box BW 1195 Borrowdale 

Harare, Zimbabwe 

Abstract: Pollination of crops in Zimbabwe is a relatively new concept. 
Due to economic implications, this concept has grown and is becoming 
essential for viability. A young, vigorous, docile queen is essential for 
efficient pollination. Pollination units typically consist of four frames bf 
emerging brood at different stages and two frames of food (honey and 
pollen). In contrast, units used for honey production consist of six to fifteen 
frames of brood and several supers of food. Units this large are inefficient 
at pollination, as they can project workers up to 7 km for more desirable 
nectar and pollen sources. 

Correct placement of pollination units is essential for maximum impact 
on yield increase. Consideration must be given to factors such as alternative 
food sources, height of hive stands, distance between hives, position within 
the crop and the terrain of the area. Producer's involvement and cooperation 
before and during pollination is essential. This ensures that hives are well 
maintained during the period. Maximum yields can be obtained this way. 
Yield increases have been observed over a wide variety of crops. In some 
cases, producers have recorded up to 420% increase in yield. 

Crop Pollination 

. 
' . 

' ' 

The relatively new concept of crop pollination is gaining popularity in Zimbabwe as it is becoming 
increasingly difficult for producers to remain economically viable. Producers have reaHsed that pollination 
of crops can significantly increase their yields, hence the growth in the annual pollination requirements. 

Preparation of Pollination Units 
' ' 

The standard unit consists of a ten frame Langstroth hive. Four frames contain brood at different 
stages of development, two frames of food (honey and pollen) and the remaining four frames are 
empty. Lillie poHen is included in the food frames, hence compelling bees to collect pollen from the 
crop being pollinated. A young vigoruos queen, bred for docility, ensures an efficient, quiet poll ination 
unit. Should the unit contain a larger number of brood and food frames, the crop pollination efficiency 
is greatly reduced. These production units are able to project workers up to 7 km, so collecting 
nectar and pollen from more desirable sources. The smaller pollination units may be fed sugar 
syrup from a communal feeder within the crop, if the nectar availability is low. 

Placement of Units 

Correct placement of units is essential for maximum impact on yield increase. Depending upon the 
crop being pollinated, units are placed on stands indivindually or in groups offive. Stands are sited 
within the crop, low and not more than 50 m apart. Consideration is given to prevailing winds, 
alternative food sources, maturity of the crop, contouring, water expanses and road access. 
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Producer involvement 

The involvement of the producer in. the pollination process is essential. Possibly the most important 
consideration is the use of chemicals. The use of non-toxic chemicals by trained personnel ensures 
that pollination units can be placed within the crop. Condition of the roads into the area as well as 
security, all ensure that units are well mantained during the pollination period. Maximum yiedls 
may thus be obtained. 

Impact of pollination on crops 

As is evident from Table l, the impact of pollination on the yields achieved is s ignificant. Crops 
such as peaches that were originally thought to be wind pollinated , have had mm·ked yield increases 
with the use of pollination units. Runner beans huve bad a record yield increase of 420%. Clearly, 
this has a significant economic impact for the producer. 

Crop inspections for effective pollination are the responsibility oft he apiarist. In some honicultliJ •I 
crops this is necessary weekly for green beans. Flower drop may indicate lack of pollination or 
there may be other reasons such as excessive heat and any plant stress. A good test for adequate bee 
pressure is to stand equidistant from 2 hives (in the case of beans in micl morning) and you should 
hear and see bee acrivity. To be viable, a pollination service requi1·es a back-up of available hives, 
in case of emergencies. 

Table 1: Yield achieved for various crops using Apis mellifera scutellata for· pollination in 
Zimbabwe 

Crop Density Pollination Max yields Comments 
(hives/ha.) (ave. days) achieved 

Sunflower 3 25 2 Vha Planting ratio of 2 males: 
4 females most successful 

Runner bean 5- 10 30-60 64 t/ha Unattractive to bees 

Apples 3 2! 25 tlha 

Pears 3 25 Unattractive to bees and so 
larger numbers of smaller 
units ( 1000 bees) are used. 

Paprika 1-2 42 Two peak flushes 

Citrus 25 lmportant for shy bearers 

Litchi 3 25 35% increase 

Kiwifruit 6 28 60% increase 
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Table l: Contd. 

Crop Density Pollination Max yields Comments 
(hives/ha.) {ave. days) achieved 

Silverlcaf clover 3 60 85% Longer pollination extends 
(legume) increase flowering period 

Castor bean 3 30 30% increase 

Cape gooseberries 2 180+ $0% increase in berry size 

Peaches 21 26.6 t/ha Usually wind pollinated,but 
this only produces yields 
uplo 15 t/ha. 

Plums 5-8 2 1 Number of units should 
increase in clement weather 

Nec.:tarines 2l 26 t/ha 

Avocado 5-8 30 Excellent fruit set obtained 

Sweet pepper 3 60+ 67% Longer pollination extends 
flowering period 
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Modernising Efforts in Bee Keeping Development for 
Pollination Practices in Tanzania 

Liana A. M. Hassan 
Njiro Wildlife Research Centre 

P.O. Box 661 
Arusha, Tanzania 

Abstract: The bee keeping sec.tor in Tanlnniu was officially formed in 
194.9 as a department under agriculture. The guidance for managing and 
developing the bee keeping industry was through directives, whose main 
objectives were to modernise bee keeping practices by introducing box 
hives with a view to maximising production of bee products and incre<~sing 
export earnings from the sale of honey and bees wax. Many soda
economic development and environmental changes that are taking place , 
together with macro-economic policy reforms and the increased concern 
on conservation for sustainable development, has necessitated formulation 
of a bee keeping policy that will guide affairs of the industry. 

Modernizing efforts of bee keeping development, involved truining and 
extension services, research on sustainable bee keeping methods and 
promoting of lhe utilisation of bee products. Analysi:-; of the progra11Hnes in 
the past I 0 years indicate that most of the bee products sold in both domestic 
and foreign markets, arc still a result or the labour of traditional bee keepers. 
Efforts of modernising the bee keeping industry are stm·ting to bear fruits. 

There is a noticeable increase in awareness of using environmentally snfe 
methods of bee keeping and handling of bee products. The best practice 
is, to utilize the bees in their local environment using locally available 
materials. 

Introduction 

In Tanzania, like many other African countries, honey and bees wax are the principal products from 
the bee keeping industry. Bee keeping development programmes have always emphasised promotion 
of bee keeping for production of honey and bees wax only. However, honey and bees wax should 
be considered us rortunate by-products to the major value or honeybees, as pollinators of cultivated 
crops and wild plants in nalure. 

In Africa, this most important benefit from honeybees is often poorly understood and appreciated. 
Most of the agl'iculturally based countries or the world have commi!!ed themselves to sustainable 
agricultural development: that is increasing and diver:-;i fying agricultural pmduction, whilst protecting 
the environment. Therefore, unlike in developing countries, bee keepers receive u fee from farmers 
for pollination service. 

Bee keeping in Tanzania is still characterized by traditional methods of handling bees. These methods 
are not efficient enough to meet the requirements of colony management for pollination of crops. 
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Like bee keeping, agriculture is also mostly peasantry. There is rarely a pollination problem 
as there are sufficient wild insects living in the surrounding bush. As agriculture becomes mechanised 
with large areas cultivated with only one crop, natural pollinators wiU be wiped out, leaving only 
one option of managing honeybee colonies for crop pollination. 

To date, very little has been done to encourage management of colonies for crop pollination. This 
paper emphasises that we would do well to prepare ourselves by carrying out studies of pollination 
requirements of the various crops and wild plants, before problems become apparent. 

Justification for Modernising Bee Keeping for Pollination and 
Conservation 

Bee keeping in agriculture 

Tanzania is a large country (945,580 sq. km), which is about four times the size of UK, but the 
economy of UK is probably more than eight times the size of the economy of all countries in Sub
Saharan Africa, without South Africa. Therefore, recognising that our countries are poor and 
underdeveloped, must be the first step in justifying promotion and modernising of the bee keeping 
industry. 

About 80% of the population of the countries Jive in rural areas, mostly m about 8000 villages. 
Agriculture is the mainstay of the economy, providing 40-50% GNP, 80% of export and 90% of 
employment. Unreliable rainfall and poor weather forecasting facilities make agricultural output 
very low, but bee keeping can be practised even when half of the expected rainfall precipitates. 

Therefore, encouraging and modernizing bee keeping practices in agricultural land, provides: 

(a) pollination service of agricultural crops for better quality and quantity yield, 
(b) additional bee habjtats, and 
(c) extra cash income and food from sales of the bee products. 

Bee keeping In the natural forests 

Honeybees and angiosperms evolved together, because of the pollination relationship. Honeybees 
of different geographical areas have distinct characteristics, to enable them to exploit to the full the 
climatic and foraging conditions of the localities in which they have evolved. Through such 
evolutionary relationship, Miombo woodlands arc now stable plant communities, which form the 
principal habitat for Apis mellijf:ra scutte/ata in Tanzania. 

In these natm·al forests, trees, shrubs and herbs are continuously aging and dying. At the same time 
more seedlings naturally grow to replace the dead trees. Among other environmental and 
physiological factors, the viability of seeds depends on the efficiency of pollination process. The 
cross-pollination and hence complete fertilisation leads to heterosis or hybrid vigour that enables 
future generations to adapt to different environmental conditions for their survival. 

The most drastic effects resulting from absence of pollination will be felt in the natural forests, 
where as a result, most soil-holding and soil-enriching plants would die out. Thus, proper 
management of honeybee colonies is not a matter of choice in the tropics, but a necessity. 
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Past Experiences and Efforts of Bee Keeping Development for 
Pollination in. Tanzania 

" . 
Little is known of the need for pollJnation of most tropical crops, but what is known indicates that 
honey bees are very important and will become even more so as areas of intensive modern agriculture 
are expanded.- Important tropical crops for which the value of pollination by honeybees has been 
ljtudied are shown by Free (1993) and Crane and Walker ( 1984). The only documented efforts with 
regards to pollination by honeybees are those of Chandler and Mdemu (1975) and Chandler ( 1976). 
Their conclusion was that, some crops that liave undergone fairly intensive research in temperate 
countries might behave very differenlly under tropical conditions, both because of the different 

- 'climates and pollinating insects present. There is for instance, clearly, a problem of lack of pollination 
amongst the tempenue fruit crops presently grown in the Usambara Mountains of Tanzania. 

Recent Efforts of Bee Keeping Development for Pollination 
Practices in Tanzania 

Creation of bee reserves 

The current bee keeping development efforts are guided by the newly established National Bee 
Keeping Policy of 1998, which takes on board the socio-economic developments and envimnmental 
concerns, all taking place together with economic reforms. The overall goal is to enhance the 
c011U'ibution of bee keeping in sustainuble development, through sustainable management and 
conservation of natural resources; bees included. 

One of the important features of such current development efforts, is Lhe establishment and sustainable 
management of bee reserves, on the understanding that environmental degradation, industrial and 
agricullural expansions, which encourages monocuhure, may lead to loss of both bees and their 
habitats. Thus, establishment and munagernent of bee reserves is a strategy to ensure survival of 
natural bee colonies that will serve as: 

(a) Main source of bee breeding material (gene bank). 
(b) Source of stocks of both honeybees and stingless bees. 
(c) Areas of conservulion of biodiversity. 
(d) Areas for production of quality organic bee products. 
(e) Field Laboratory for further studies. 

Studies of pollination requirements of some agricultural crops 

Njiro Wildlife Research Centre (NWRC) has started a series of trial experiments to assess pollination 
requirements of some important-cash and food crops. These studies are conducted in collaboration 
with both large and small scale farmers. Preliminary observations in the series confirm that, common 
beans (Phaseolus vulgCiris), c.offee (Coffea arabica) and okra (Abelmoschus esculentus), produce 
better crops when they are pollinated by insects, and honeybees were the most frequent visitors on 
the flowers. Further detailed experiments are planned to assess the contribution of honeybees in 
lurge-::;cale production of the crops, both in presence and absence of pesticides. 
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Conclusion 

There is no doubt that bee keeping will be even more important in the tropics as agriculture expands. 
However, at present there are very little modernising efforts in bee keeping development for 
pollination practices. It is worthwhile to start looking at pollination requirements under different 
conditions, in preparation for problems of development resulting from increasing population and 
reduction of natural vegetation. 

Lack of information among African bee keepers and between them and their friends abroad, 
contl'ibutes tremendously to the snail speed in modernising the bee keeping industry in Africa. 
Imagine the wealth of friendship 01nd knowledge we have gained in this workshop. The only wish 
is to let the bees help us to unite and retain our network. But we have to work hard to ensure that the 
honeybees stay on earth for we know without them human life on earth is uncertain. 
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Sericulture Development in Uasin Gishu District of Kenya 

PeterS. Kipkorir 
Uasin Gishu District 

Ministry of Agriculture and Rural Development 
P.O. Box 95 

Eldoret, Kenya 

Abstract: fn Uasin Gist.Iu District, sericullure unlike apjculture, is a young 
and emerging enterprise. At least apiculture using Jog hives is known from 
traditional production systems, but sericullu'rc is being introduced as a 
new enterprise. 

The East African Tanning Extract Company currently investing in 
agriculture. was the first to plant mulberry in 1993-1994; the acreage of 
the crop is 1.4 acres. As at present. mulberry plants are overgrown as 
silkworm rearing never took off. 

The existing sericulture and apiculture activities are in Turbo Division. 
Sambut Silkworm Rearing Group is a pioneer in sericulture and rears 
domestic silkworm, Bombyx mori. II has 33 members and was registered 
by the social services office in 1996 for beekeepers. 

The Group started silkworm rearing in 1997 with 2 acres of mulberry. The 
group had a target of lO acres, but seedlings did not establish well, because 
of the persisting long drought of the years 1999-2000.There are now 6 acres 
of mulberry, 3 acres of l farm and 3 farms of 1 ucrceach. Varieties ofmulbeny 
grown on the 6 acres <U'e listed as Kanva (has two effects on worms). Thailand, 
Embu, Thika, $36 and S41. There is a common rearing house for the group 
built of local materials and able to uccommodate a 3-tier bed. In the year 
2000, members ofrhe group were trained at ICIPE for one month on rearing. 
By the month of May, 9 members of the group had been trained. The group 
has reared 4 batches of2"'1 instur (5000, 20,000 and 160,000, and the fourth 
batch of 60,000 is currently in the rearing house) silkworm larvae since 
1997, which were received from ICIPE free of charge. ICIPE buys the 
cocoons at KShs. 250 per kg, free of lrunsport chm·ge::;. 

Background 

Uasin Gishu is one of the 18 districts of Rift Yulley Province of Kenya. The District covers an area 
of 32 J 8 sq km. It is situated west of the great Rift Valley and lies on longitudes 35° E and 35° 32'W 
and latitudes, 0 to I 0 N of the Equator. 

Uasin Gishu is predominantly u highland plateau with an average altitude of 1500 and 2700m. It 
receives a rainfall of between 900 and 1200mm. Temperatures arc 18° C minimum und 26u C 
maximum. 

On land use, 90% of the district is arable and suituble for both crop and livestock rearing. It is 
adminiwauvely divided into 6 divisions. namely: Ainubkoi, Kapsaret, Kesses, Moiben, Soy and Turbo. 
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Agriculture Activities 

Maize and wheat are the main crops. The ranking of other enterprises in the district in order of 
importance is as follows: Dairy farming, poultry farming, sheep farming, bee keeeping, goat rearing, 
pig rearing, beef cattle rearing and rabbit rearing 

Insect development 

The International Centre of Insect Physiology and Ecology (ICIPE) is the main player in the 
developmenl of commercial insects, apiculture and sericulture. 

The popularity of apiculture and sericulture lies in their adaptability to poor rural communities, 
because of low investment capital outlay for their establishment. Furthermore, these small scale 
farmers have a partner in ICIPE as the promoter of commercial insects develol'ment over the years. 

Ser/culture In Uasin Gishu District 

ln Uasin Gishu District, sericulture unlike apiculture, is an emerging enterprise. At least apiculture 
using log hives is known from traditional production systems, but sericulture is being introduced 
as a new entity. 

The East African Tanning Extract Company (EATEC), currently investing in agriculture was the 
first to plant mulberry in 1993- 1994. The acreage of the crop is 1.4. As at present, mulberry plants 
are overgrown, because silkworm rearing never took off after Eldore Mushrooms closed down. 

Sambut Silkworm Rearing Group in Turbo Division is involved in sericultural and agricultural 
activities. It is a pioneer women group in sericulture and rears domesticated silkworms, Bomby;:. 
mori. This group has 33 members and was registered by the social services office in I 996 for bee 
keepers. 

Sambut Silkworm Rearing Group 

This group started silkworm rearing in 1997 with 2 acres of mulberry. The group had a target of LO 
acres, but lhe seedlings did not establish, because of the long drought of the year 2000. 

There are now 6 acres of mulberry, 3 acres of 1 farm and 3 farms with 1 acre each (Fig. 1). Varieties 

of mulberry grown on the six acres are Kanva 2, Thailand variety, Embu variety, Thika variety, S36 

and S4 I. There is a common rearing house for the group at Martha's home. The building ls of local 

material: mud walls to keep it warm and to suppress costs. It can accommodate u 3-tier bed. 

Jn the year 2000, two members of the group were trained at lCIPE for one munlh on rearing thwugh 
the American Embassy Sponsorship. By May 2000, members of the group had been trained by the 
two trained trainers and are now qualified. 

The group has reared four batches of silkworm since 1997, which were received from 1CIPE free of 
charge. The worms were in their 2nd instar stage. The silkworms have to be protected from pests 
when they are still young. Pests include birds, safari ants and larval diseases. 
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3 Single acreage farms 
in different places 

Fig. 1. Mulberry Rearing acreage for Sambut Silkworm Rearing Group 

The following has been the trend: 

(a) I st batch of 5,000 were sold. 
(b) 2nd batch of 20,000 were sold. 
(c) 3rd batch of 160,000 were sold. This number was beyond the carrying capacity of the 

mulberry acreage. However, the abandoned EATEC mulberry farm, has been used to solve 
this problem. 

(d) 4th batch of 60,000 is in the rearing house. 

ICI PE provides the market for cocoons, which arc sold at KShs 250 per kg, free of u·Hnsport cost. 

Bee Keeping Activities 

Lcseru Beekeeping Group has obtained I 00 Langstroth hives from TClPE. They are assured of 
honey market as lCIPE buys and transports the honey. 

There is a post~graduute student. Mr. B. Ngoka studying wild silkworm, Gonometa spp. attached to 
Sam but group. The area has plenty of acacia trees on which Gonometa spp. feed. In this case, the 
trees supply pollen and nectar for the bees, while leaves are fed to Gonomew spp. Wattle tree, 
Acacia mearnsi is also very common in Uasin Gishu District, but from observations, bees do not 
forage on their pollen. 
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Sericulture Technology Development in Zambia 

James Malala 
Small Enterprise Development Board (SEDB) 

P. 0. Box 35373 
Lusaka, Zambia 

Abstract; Zambia is one of the countries in Africa practising sericulture. 
It was introduced in 1985 and since then efforts have been m<~de to develop 
and commercialise the industry. Promotion <Uld commercialisation of 
sericu lturc has been the main priority of the activities in Zambia. However, 
the standard and technology of sericulture in its different sphere, namely: 
mulberry cultivation, silkworm technology, egg production and silk reeling, 
have been borne in mind. Success of sericuJture depends on quali Ly 
production of mulberry leaves, good rearing standards and quality silkwom1 
eggs. This requires technology development. 

Zambia adopted the Indian technology, but not everything could be applied 
due to differences in climate and availability of resources. This has 
determined the adjustments made in mulberry cultivation and silkworm 
rearing. In order to develop any technology. research experiments are w 
be done. Research activities at the National Irrigation Research Station 
are focused on: mulberry agronomy, silkwom1 seed technology and rearing 
and innovation technology. The idea is to develop own technology, instead 
of depending on foreign ones. 

Introduction 

Zambia is one of the countries in Africu practising sericulture. Scriculture in Zambia was introduced 
in 1985 and since then we have been u·ying hurd to develop the industry Lo commerciul level. 

Promotion and commercialisation of sericulture has been the main priority of the activi ties in Zambia. 
However, the standards of technology of sericullure in its different spheres, namely: mu lberry 
cultivation, silkworm rearing, egg production and silk reeling, have been considered. Success of 
sericulture depends on quality production of mulberry leaves, good rearing standards and quality 
silkworm eggs. 

Having memioned these points, I wout'd like to djscuss the development technology of sericulture 
in Zambia. Sericulture was implemented in Zambia with the assistance of Food and Agricultural 
Organisation (FAO). Tn 1991 , CFTC assisted us with equipment that included reeling machine, 
rearing equipment and experts from India. 

The main objectives aimed at enhancing the development of silk industry in the courmy are to identify: 

(a) good cultivars or varieties that can give good quality cocoons, 
(b) an improved package of practice for silkworm rearing for farmers, 
(c) major constraints and take appropriate measures, and 
(d) major pests and diseases and their management. 
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It is in this regard that Indian technology was also introduced. Furthermore, all sericulturc-Lrained 
staff in Zambia were trained in India. 

Climates and Sericulture 

Zambia adopted the Indian technology, but not everything can be applied. This is becuusc of Lhe 
differences in temperature and rainfall ranges. Humidity is a factor that is important in the rearing 
of silkworms. This has determined the adjustments made in mulberry cultivation and silkworm 
rearing. 

The climate dala for Nanga Research Station (Table I ). shows that the end of November nnd 
beginning of December, when the soi l is wet, is the uppropriate time for planting mulberry. 

Table 1: Climate Data of Nanga- Mazabuka (1979- 1989) 

Climate Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Max Temp uc 29.1 2~.9 29.2 29.1 27.4 25.2 25.2 27.8 31.8 32.5 31.8 28.9 

Min Temp ''C 18.0 18.3 17.2 14.4 10.4 7.7 7.5 10.3 14.6 17.4 18.6 18.3 

ABS Max 
Temp "C 35.2 33.6 34.4 35.2 34.0 31.0 30.6 35.0 27.2 37.6 40.4 34.0 

ABS Min 
Temp''C 12.8 12.6 12.0 8.2 4.4 0.8 0.7 2.9 6.6 10.2 12.4 13.2 

Sunshine hr 6.4 6.3 6.9 8.9 9.3 9.1 9.5 10.0 9.6 8.6 7.6 6.4 

RH% 76 77 74 66 58 57 53 45 40 42 55 73 

Rainfall mm 206.9 175.1 -

Mulberry cultivation 

Mulberry in Zambia is planted during November and December, to take advantage ul' the rain 
season (Table 1). After the land is well ploughed, the cuttings of 15- l8 em h;ngth and 22 - 25 em 
length arc planted on irrigated and rain-fed areas, respectively. Mulberry in Zamhia is propagated 
by cuttings. Under rain-fed conditions, spacing of I by 1 m is recommended , while I by 0.5 m is 
recommended for irrigated llcld. We also have some fields with spacing or 60 x 60cm. 

Mulberry varieties 

We have so far collected up to six types of mulberry. Efforts are being made to collect some more 
from different parts of the country with a view of establishing mulberry gene bank. We also want 
to collect some varieties from other countries. 
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Maintenance of irrigated garden 

Two weeding operations are done, one after 2 months of planting and the other one after 2 to 3 
months. 3 months after planting 50:50:50 NPK is recommended as s tandard. Second dose of 50 kg 
is after 6 months. 

In loamy soil, 20 tons of furmyard manure or compost shall be given annually. In addition 250 kg 
N, 1 00 kg P and I 00 kg K per hectare is applied in fi vc split doses per year, crop 50 kg each oF NPK 
as complex ferti lizer, and crop 50 kg N, 50 kg NPK, 50 kg N, and 50 kg N. 

However, we have noted that soil fertility differs from one area to another. In this case the <.lpplication 
of fertilizer can be reduced accord ingly. We have also advised fa,·mers to use more manure than 
fertili zer. Fertilizer is expensive and cannot be afforded by many small f<Jmlers. Manure is plenty 
and cheap. Many farmers have animals thut can provide manure. 

Pruning is done once or twice u year at the height of 15 em. 

Maintenance of a rain-fed field 

In Zambia, rainfall starts from November to ApriL It increases gradually from South to North-cast. 
In the South, the rainfall is less, around 600 mm in many places. As one goes North, it increases to 
1500 mm. While mulberry can grow under rain-fed conditions, it is udvisable to grow it where 
rainfall at least 750 mm, unless supplementary irrigation is available. 

Spacing 

A spacing of 1 x l m is optimum for good growth under this condition. We have recommended 
planti ng of the mulberry cuttings in the same way as under irrigated field . It is time consuming to 
dig pits of 35 by 35 em for the hectare. This will also be expensive in terms of labour chaJges. If 
cuttings are not sufficient, 2 cuttings arc planted per station, instead of 3 cutti ngs. 

Manure and fertilizer 

In the first year; NPK at 50:50:50 kg per ha. is recommended in two split doses, fi rst after 2 months 
before the end of rain season. First dose of25:25:25 NPK per ha. is applied in the form of complex 
and second dose of 25 kg N is urea. Farmyard manure or compost is applied at the rate of 10 tons 
per ha. All these packages of practice have been summarized for convenience; we have produced 
an operational manual with the help of experts from India under CFTC. 

Silkworm rearing technology 

Production of good quality cocoon depends on how silkworms are raised. This means proper 
handling, by observing hygiene, temperature, hurnidily and leaf quality. The gen.eral principles of 
silkworm rearing are the same for every silk producing country. ln this regard, we shall discuss the 
changes that we have made to suit the conditions of Zambia. 
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Rearing house 

The most affordable Lypc is made of mud bricks and thatched roof. This is cheaper for small scale 
farmers. However, a standard rearing house made of concrete blocks and asbestos roofing can be 
made, depending on the availability of resources by the farmer (commercial farmer). The most 
important factor, is that the house should be ventilated, and should not allow insects or rats. 

Most of the rearing equipment is made of wood locally. In the absence or paraffin paper, we are 
using polythene paper to control humidity. We also use the ordinary fishing nets for cleaning. 

Rearing schedule 

A standard table for rearing young silkworms is given for reference (Table 2). Some modifications 
have been made and others are stil l being changed, according to locality, speed of growth, mulberry 
leaf quality, silkworm variety, real'ing room temperature and humidity. 

The quality and number of feeding times have been reducer.!. We feed 3 times per day instead of 4 
times. Table 3 shows lhe schedule for grown silkworms. We have followed the schedules as much 
as possible in order to improve on the quality of cocoons, although we are still trying hard to 
commercialise sericulture rather than technology developmcnl. 

Our cocoon assessment and reeling performance is given in Tables 4 and 5. 

Experiments Carried Out in Relation to Technology Development 

In order to develop any technology or techniques, research e~<periments have to be done. (n this 
case, ongoing research activities were initiated at National Irrigation Research Station. The research 
activities were focused on: 

(a) mu lberry agronomy, 
(b) s ilkworm seed technology, and 
(c) rearing and innovation technology. 

The idea is lo develop our own technology instead of depending upon the foreign reconunendations. 

Five varieties of mulberry, namely Mk1, Mk2, CH, SR and LC, have been investigated to determine 
leaf yield under mulberry agronomy. Different mulberry varieties are fed to the si lkworms to 
determine the best in terms of cocoon production in th~ rearing and innovation technology. 

In silkworm seed technology, races were being tried in all seasons in order to develop one with a 
suitable period of good egg production. 
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Table 2. Standaa·d Tal.Jie for Young Silkworm Rearing for One Case of' Silkworm Eggs 
(20, 000 Eggs) 

: 

Instar Day . Time Other operations Rearing Feeding amount Remarks-
temp/ of . than feeding bed 
Humidity feeding space Per Dctily Ins tar 

(m2) feeding total total 

g Brushlng 0.4 60 250 1,500 -

27uc 11 Bed arrangements 90 

80-90% IB 100 

2 6 0.8 !50 600 

II 200 

18 Bed enlargement, 
Disinfection of 
worms and beds 250 

3 6 300 650 

II 250 
100 

Bed urrangement 1.6 Drying 
beds 

2 4 18 Disinfection of 500 500 1,500 Sprinkling 
moulted worms. calcium lime 
beginning of after enLcring 
feeding into moulting 

5 6 Pulling net 600 2,100 

11 Bed cleaning 700 

18 800 

6 6 900 
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Table 3. Standard Table for Grown Silkworm Rearing for One Case of silkworm Eggs 
(20, 000 Eggs) 

lnstar Day Time of Other Rearing Feeding amount Remarks 
Temp/ feeding opercttlons bed 
Humidity than feeding space Per Daily Instar 

(m) feeding total total 

4 6, 11,18 Disinfection 6 3-6 15 11 5 
worms body 

25 • 2W'C 2 6,11 , 18 Bed cleaning 6 98 - 12 30 

80-90% 3 6, 11,1 8 8 12 - 15 40 

4 6.1 1,18 8 15-6 30 

5 6,11 , 18 Dust hydrated . Moulting 
lime 

5 6, 11 , 18~ Disinfection 8 10-15 40 540 
of worms body 

(25-27°C) 2 6, 11 , 18 Bed cleaning 20- 25 70 

(60-70%) 3 6, 11,18 12 25 -30 90 

4 6,11,18 Bed cleaning 12 30-40 110 

5 6,11,18 12 40 -30 110 

6 6, 11 , 18 Bed cleaning 12 30-20 90 Matured 
worms 
appearing 

7 6,11 , 18 12 20- 10 30 

Results 

The marked progress and data was collected with a lot of difficulties, because of limited funding 
and some ex.pel'iments were not quite complete, like for mulberry agronomy. Other ongoing 
experiments have shown good progress. The main objectives aim at enhancing ihc development of 
silk industry in the counLry by: 

(a) identifying good mulberry cultivars that can give good cocoon quality, constraints and taking 
appropriate measures and major pests and diseases and their management. 
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Table 4. Technical Characteristics of tbe Cocoons Reared by Different Sericulture 
Farmers in Zambia 

Farm Race of Colour Shape Ave. Ave. Shell Ave. Ave. 
cocoon live shell ratio filament size 

cocoon weight % length of 
weight (gms) (mts) (d) 

(gms) 

Balrnora Bivoltine White Mixed 1.87 0.402 21.5 9 10 2 .70 
Farm, hybrid Jumble 
Lusaka and Oval 

Equator Bivoltine White 1.79 0.378 21.1 885 2.69 
Silk Farm hybrid 
Lusaka 

Home Bivoltine White " 1.59 0.310 19.5 635 2.68 
Craft, hybrid 
Monze 

Home Cross Yellow 1.25 0.210 1.6.8 375 2.35 
Craft, breed 
Monze (CB) 

I.D.U ZCl White 1.75 0.370 18.8 850 2.64 
Team 

l.D.U ZJI White 1.70 0 .35 20.6 825 2.65 

Team 

I.D.U ZC !x ZJ I White 1.80 0.35 19.4 810 2.67 

(b) Finding il package of good practice for grainage. 
(c) Developing a package of good practice for silkworm rearing for farmers . 

Under silkworm rearing we have identified the mulberry varieties, Mk1 and Mk2 as suitable for 

cocoon yield. 

In silkworm seed technology, it was found that good egg production season was summer, where the 
leaf quality is good, the temperature is moderate and humidity is high. Winter season is also good 
due to low temperalure and less diseases. Rearing of silkworms in hot season in Zambia is generally 
discouraged, because of high temperatures that affect and cause silkworm diseases. 
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Farm 

Balmora 
Farm 

Equator 
Silk Farm, 
Lusaka 

Home 
Craft 
Centre, 
Monze 

Third International Workshop 

Reeling Performance of the Cocoons Produced in Zambia on Multiend 
Reeling Machine by theTrainces During their Training Programme 

Approx Approx Renditta Winding Ave. Size Max. Remark 
qty. of qty. of breaks/ size deviation deviation 
cocoon raw silk skein/ (den) (d) (d) 
reeled produced hr 
(kg) (kg) 

12 1.380 8.7 5 25.1 2.5 4 .5 Test results 
are not 
very 

4.5 0.520 8.6 4.5 26.3 3.1 5.6 satisfucLory 
as the 
reeling was 
conducted 

3.!:! 0 .390 9.7 7 22.5 2.8 2.8 by the 
trainees in 
the initial 
stage. 

Conclusion 

While we appreciate the importance of sericulture technology development to suit our own conditions, 
we arc also concerned with the rural programme of sericullure. Sericulture in Zambia is currently 
being revived. It had come to almost a standstill for obvious reasons, like poor funding and the 
downfall of si lk prices on world market. This did not spare us. If big projects in other counLries 
were closing, what of Zambia which was just beginning to comrnercialise the industry? Interested 
farmers simply stopped saying sericulture was no longer a viable project. 

Tec hnology development can only come about with research acLivities, for il is from research thal 
new ideas and innovations are generated. We also need additional staff Lo assist in resean.:h once 
the Project takes off. The existing number of trained staff is not enough to cover the country 
effectively. 
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Sericulture Development in Bondo District of Kenya 

Paul 0. Mbai 
Bondo District 
P.O. Box 113 

Bondo, Kenya 

Abstract: The industry is quite new in the district and was started by a 
former ICIPE employee who has intJ'Oduced a number of other farmers to 
the industry. The total acreage under mulberry is 7 acres. About lOO kg of 
cocoons have been produced by the Nyakasumbi Self Help Group in the 
period 1997-2000, whose acreage is 2.5 acres. The rest of the farmers are 
in the process of establishing mulberry. Constraints include lack of planting 
materials, liulc collaboration between the Ministry of Agriculture, KARl 
and ICJPE; lack of skills and; funds and persistent drought in the year 
2000, which has destroyed established bushes. 

Bondo District 

Siaya District is in the North, Kisurnu is to the East, Homa Bay borders it across Win am Gulf to the 
South. To the West lies Lake Victoria. It lies between Latitude 0 to 0° 26' South and Longitude 33° 
58' East to 34° 33' West. The total area is 1972 sq. km, out of which 1000 sq. km is Lake water. 

Rainfall is bimodal und ranges between 600 to 800 mm p.a. The temperature is between 22 and 
32oc . The red volcanic soil is in the upper parts and changes to black cotton soil in I he lower parts 
bordering the lake. 

Mulberry and Cocoon Production 

Introduction 

The industry is quite new in the districL. lt was started by a former ICIPE employee, who worked at 
ICIPE Mbita Point Field Station (MPFS) about 5 years ago. He has introduced mulberry cultivation 
to farmers' groups (Tuble 1) and has also suggested u possibility of using Acacia trees for rearing 
wi ld silkmoths. 

Tablet. Acreage of mulberry and cocoon produced 

Farmers' groups Acreage of 
mulberry 

Nyakasumbi Self Help Group 2.5 acres 
Nicholas Omondi 1.5 acres 
James Ayieko 1 acre 
Upper Waye Development Group 1 acre 
Stephen Ojoo 0.5 acre 
Sephy A. Raila 0.5 acre 
Audio Visual Action Group 0.5 acre 
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Problems/ constraints 

(a) A shortage of planting materials. 
(b) Only one youth group has reared domesticated variety so far. yielding I 00 k.g of cocoon. 

Other farmers a!'e yet to rear. The youth group used local crude equipment. 
(c) Silk reeling bas so far not been done locally. ICIPE and MPFS promised a reeling machine if 

production of cocoon reaches I ton. The few cocoons produced were collected by the station. 
(d) Source of planting material, silkworm and poinl of sale of cocoons is at a distance ar.d Lhis 

discourages farmers as it increases transport costs. 
(e) Little collaboration between agricu!Lure office, KARl and ICIPE so far. 
(t) La Nina effect in year 2000, destroyed established bushes . 
(g) Technical know-how lacking, as well as funds for training. 

There is a lot of room for expansion of mulberry bushes since there are very few 
permanent crops in some zones. 
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Prospects of Sericulture Development in Rwanda 

J. Baptltse Muhinyuza 
Crop Protection Programme 

lnstitut des Science Agronomiques du Rwanda (ISAR) 
BP138 

Butare, Rwanda 

Abstract: There are three species of mulberry in Rwanda: Morus alba 
(with blue fruits), M. nigra (with black fruits, grown in ISAR Rubona and 
Karama Stations) and M. indica (grown throughout the country). 
Geographically, Rwanda has a very conducive climate and soil conditions 
for growing mulberry and silkworm rearing, but needs human initiative 
and financial support. Agriculture has been the backbone of the nationa l 
economy in Rwanda. The development of an economy and prosperity of 
the people, depends on improving the income from this sector. Such an 
improvement by diversification of land usc, ensures cultivation of cash 
crops linked to industrial growth. This will have far greater and speedier 
impact on growth of the overall economy. 

Sericulture is capable of utilising the existing manpower, even un!;killed, 
situated in rural areas. Farmers can easily adapt to mulberry cultivation, in 
addition to other crops. Economically, sericulture does not involve any 
large scale investment by way of importation. It increases the income of 
the poorer population, such as the small scale farmers and rural dwellers 
und earns for the country foreign exchange. 

Introduction 

Sericulture is a time-tested, well-adopted diversification of farming in other countries, mostly in 
Asia, that also started well before large scale industrialisation. 

There are four stages of sericulture: 

(a) Mulberry cultivation. 
(b) Rearing of silkworm. 
(c) Reeling of silk. 
(d) Weaving into fabrics. 

Sericulture had never been introduced in Rwanda. It is a new technology to the people of Rwanda. 
Its feasibility and the optimal conditions required for the high productivity are available in the 
country. Rwanda has made an effort to improve the lot from rural and agricultural area by promoting 
other innovative options such as sedculture. 
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Potentials 

(a) GeographicalJy, Rwanda has suitable climate and soil conditions for growing mulberry and 
rearing silkworm. 

(b) Sericulture is capable of utilising the existing manpower, even unskilled, situated in rural 
areas. Farmers can easily adopt to mulberry cultivation, in addition lo banana cultivation. 

(c) Economical ly, sericulturedoes not involve any large scale investment by way of importation; 
it can increase the income of the poorer population such as, the small scale r~umers, widowed 
women and orphans (many in Rwanda, because of 1994 genocide), rural dwellers, and may 
earn for the countr:y some foreign exchange. Rwandese farn1ers can double thcit· annual income 
in scriculture in addi tion to coffee/tea cultivation. 

{d) Mulberry trees grow very well in Rwanda. There are now three species of mulberry in the 
country: Morus alba (with blue fruits), M. nignt (with black fruits, grown in TSAR Rubona 
and Karama stations) and M. indic(l (which is found everywhere in the country). 

There is need for financial assistance (funding) and technical and scientific assistance (training). 

Conclusion 

The development of sericultme in Rwanda may have to go through two phases: 

(a) The first phase is a period of applied research, development and small scale field trials. A 
group of specialists, silkworm farmers and silk yarn reelers will be trained in order to verify 
the potential quality, productivity und economic output of this new technology. 

(b) The second phase will aim to attain a significant economically productive goal. The decision 
regarding the second stage wi ll mainly depend on the testing of the resul ts ach ieved during 
the first expe1imcntal phase. 

References 
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Sericulture Development in Laikipia District of Kenya 

Munene Mutindwa 
Laikipia District 

Ministry of Agriculture and Rural Development 
P. 0. Box 31 

Nanyuki, Kenya 

Abstract: A study by Applied Research Unit (ARU) and the Ministry of 
Agriculture in 1996, established that mulberry cultivation was the most 
viable land use activity for Laikipia District. Mulberry is drought resistant 
and stands out as a viable enterprise for the disu·icts ' semi-arid areas, which 
are frequently prone to crop failure. By 1997, eighteen fam1ers had managed 
to grow 24,000 mulberry shrubs, ready for silkworm rearing. Training at 
1C1PE has greatly boosted fanners' skills on sericulture and has helped 
improve the quality of cocoons produced. Currently, there are forty farmers 
actively involved in mulberry cultivation in lhe district. 

Constraints facing sericulture in Laikipia are lack of awareness and hars h 
weather (unreliable rainfall and low temperatures). 

Introduction 

(a) Location of Laikipia District: It is located in the Rift Valley, between North-West slopes of 
Aberdares and Western slopes of Mount Kenya. Laikipia is 1800 - 2100 m above sea leveL 

(b) Area: 9723 sq. km. 
(c) Rainfall (trimodal): 600- 800 mm (unreliable in lime, space and amount). 
(d) Temperature: 16 - 20 ° C. 
(e) Potential Agricultural Land: 1984 sq. km. More of the land can be cultivated with the use of 

water harvesting techniques. 
(f) Limited water resources for rain-fed agricullure (dry and cool plateau). 
(g) Evaporation: 1800-2100 mm (on Laikipia plateau). 

Socio-Economic Study - Mutirithia 

(a) A representative area of the arid and semi·arid land (ASAL), which is only suited to DTC. 
Mulberry grows vigorously when all other crops faiL 

(b) ASAL contacted ICIPE for on farm and on station research. Collaborative activi ties led to 
the birth of sericulture. 

(c) On-farm demonstrations and adaptive trials by ASAL with Ministry of Agriculture and ICIPE 
supervisions, and follow-ups and monitoring and evaluation. 

(d) Increase of mulberry cultivation due to farmers' sensitisation, done by ASAL, ICIPE and 
MOA (Table 1). 

(e) Mulberry variety: EMBU is cultivated. 
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Table 1: Mulberry cultivation 

Year 

1996 
1997 
1999 

Mulberry population 

4000 
27000 

3500 

Silkworm rearing houses 

1998 

Number of farmers 

2 
18 

2 Groups 

Third International Workshop 

(a) One house built by ASAL through cost sharing. 
(b) ICIPE provided cocoon drying equipment and rearing trays. 
(c) House size, 20x lOft. 

2axJ 

One house 20 x lOft buill by IClPE.lt is almost complete. 

Cocoon Production 

Table 2: Cocoon production 

Year Number of silkworms 

1998 6000 

1999 65,000 

2000 20,000 

20,000 

Cocoon Remarks 
produced (kg) 

7 (a) Start of Project 
(b) High mortulity due to poor 

management of wonns and 
mulberry husbandry 

68 (a) Management improved 

13 

(b) Training of one farmer and 
one extensionist 

Poor weather 

Rearing in progress 
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Table 3: 'fruining 

Trainees Number 

Farmers 

FES (Mou) 

Farmers 2 

Farmers 15 

Farmers 15 

Future Prospects 

Venue Duration Remarks 

ICIPE I month 

ICIPE 2 weeks 

ICIPE 2 weeks 

N~romom I day 

Extensionist to assist farmers 

To advise on appropria te technology, and 
monitoring and evaluation 

Silk processing 

Every year since 1998 fot· farmers day at 
lCIPE 

Field day during initial stages of sericulture 
in Lnikipia 

(a) MOA plnns to embark on sensitisation campaigns to promote sericullure in Laikipia, 
(b) Training on mulberry husbandry, silkworm rearing and post-harvest processing of cocoons 

will be held. This wi ll be in collaboration with ICIPE. 
(c) Incre:tse mulberry acreage from the current 7 to about 70 acres in the next 3 years. 
(d) Increase cocoon production to J .5 tons in the next 3 years. 
(e) Install primary cocoon processing equipment to process raw si lk for sale. 
(t) Individual farmers to build 6 si lkworm rearing houses using locally available rnutcriul in the 

next 3 years. 

Constraints 

(a) Lack of awareness on sericulture to both fanners and staff of MOA. 
(b) Lack of proper, well-organised collaborative activities between ICIPE, MOA and the 

farmers. Need Lo have a holistic approach on sericu lture, involvi ng all the key players for 
future sustainability. 

(c) Mulberry is drought tolerant, but long spells of dry weather have Jed to the production of few 
leaves and poor quality, with the subsequent effect of poor qualily und quantity of cocoon 
production, which fetches poor returns. 

Conclusion 

(a) High potential for sericulture in Laikipiu due to high drought tulerunce of mulberry and 
unsuitability of the conventional DTC. Most were bred for hot and dry areas, while Laikipia 

is cool a11d dry. 
(b) Currently, land is not a llmiting factor for sericulture expansion in the district. Sericulture 

has been proved to be an economically viable enterprise. The depmtment of agriculture is 
determined to embark on vigorous sensitisation campaigns to promote sericulture expansion 
in Laikipia, with the sole objective of production of high quality cocoons that will fetch high 
premium, in order to increase the farm incomes. 
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Overview of Sericulture in Kenya 

Rahab M. Waweru 
Ministry of Agriculture and Rural Development 

P. 0. Box 30028 
Nairobi, Kenya 

Abstract: Employment is much needed for Kenya's rapidly growing 
population. Increase in population has led to overuse of natural resources, 
environmental degradation, and subsequently deset1ification, especially 
in the marginal areas. Sericulture is an enterprise that can give additional 
income to ihe rural poor. The first attempts to introduce sericulture i11 Kenya 
started in 1904. Mulberry has been grown for many years, but primal'ily 
for production of berries sold as fruit or made into jam. 

Major government support for development of the silk industry wus given 
for lhe first time in 1973 and a Sericulture Research Project was established 
at the National Horticultural Research Station, Thika. The pi'Ogmmme was 
supported by the Government of Japan, which, supplied materials und 
seven sericulture experts for 10 years ( 1973 - 1982). 

The objectives of the Government of Kenya to support sericulture are: 

(u) the long-term objective to increuse the country's foreign exchange 
earning through export of finished silk products and to gcnerute 
additional and gainful employment in the rural areas. 

(b) to develop a comprehensive sericulture programme involving 
mulberry cultivation, silkworm rearing, drying and processing of 
cocoons and the various aspects of silk reeling. 

However, progress hus not been 111ade for the development of sericulture 
so far in the country, because of inappropriate technology and luck of 
overall guidance and direction for the development of this activity. ft is 
expected, that once the necessary support, expertise and experience is 
avaih1hle, the industry will develop substantially. 

Sericulture in Kenya 

Silk production was first introduced in Kenya in 1904, but it remained the business of a few individual 
farmers until 1973, when the Ministry of Agriculture (MOA) set up a Sericulture Research and 
Development Project, with the aim of establishing commercial silk production. 

Major government support for the development of silk industry was given in 1974, when the crop 
production division of MOA, established a Sericulture Research Station in Thika. The programme 
was supported by the Government of Japan, which supplied material and sericulture experts. 
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T here are several research stations in the Republic of Kenya carrying out research in the field of 
agriculture e.g. tea, maize, sugar, wheat, cotton, animals and horticulture. Within the horticulture, 
there is the sericullure unit to introduce and improve mulberry cultivation, si lkworm rearing, egg 
breeding and rearing techniques. It is intended to expand the section, so that it is able to provide 
more services. 

The Government of Kenya has invested a large amount of capital, from 1975, in order to develop a 
viable sericulture indus try. Some or the investments include, a total of l 91 man-years and KShs 4.3 
million in sericulture research between 1975 - 1985. This programme has trained staff in sericulture 
both at the station and overseas. 

The aim of introducing sericulture was to: 

(a) improve Kenya's capability to produce eggs for distribution to farmers; 
(b) breed pure s ilkworm races suited to Kenyan agro-climatic conditions; and 
(c) develop the rural si lk centres to demonstrate and disseminate the appropriate sericulture 

technology. 

Immediate Objectives 

(a) Mulberry cultivation to produce leaves for reedi ng si lkworms. 
(b) Rearing of silkworms from eggs to cocoons. 
(c) Cocoon reeling. which transforms the cocoons to a continuous raw silk. 
(d) Silk twisting and weaving into silk fabl'ics . 

Output Expected 

(a) Sericullure Research and Training Centre (SRTC). 
(b) Rural Silk Centre (RSC). 
(c) Silk Reeling Mill (SRM). 

Activities Carried out During the Introduction of Sericulture 

The major activities that were to be undertaken included: 

(a) On-farm development of 25,000 hectm·es uuder mulberry trees. 
(b) Construction and management of 8 Rural Silk Centres for rearing of si lkworms and production 

of cocoons. 
(c) Establishment of a 5 ha. nursery at the Sericulture Research Station, which was to supply 

farmers with cuttings. 
(d) Construction and management of Silk Reeling Mili to process raw silk. 
(e) Recruitment of incremental staff. 
(f) Training of staff and fanners . 
(g) Tripartite monitoring and evaluation. 

Sericulture covered the Districts of Bungoma, Busia FTC, Baringo, Machakos, Kirinyaga, Njen1 
(Naro Moru), Kllifi FTC and Homa Bay. 
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Farmers in these sericulture areas were each supposed to plant 0.5 acre of mulberry orchard which 
was supposed to feed 2 cases of silkworm ( 40,000) per each harvest. The production per year from 
these leaves was I 50 kg of fresh cocoons, if the farmer rears 3 times a year. 

Silk Industry in Kenya 

Today work on ntulberry cullivation, egg production, silkworm rearing and cocoon reeling is being 
done, and much more is being done at the National Horticulture Research Station and in other 
stations. The tentative results arc that silk industry has potential in Kenya, both for subsistence and 
commercial production as: 

(a) Climatic conditions in Kenya are ideal for mulberry cullivation and equally suitable for rearing 
throughout the year. 

(b) There are no natural disasters like typhoons and severe frost 
(c) Si lkworms can be reured in simple structures and equipment. 
(d) Cheaper labour is available compared with other countries where the industry has been in 

existence for several years. 

In Kenya, the growth of mulbeny is so vigorous and fast, that after 9 months of planting, with 
proper management, they give first harvest and the tree can be hm·vested three times a yeur. Up to 
30 tons of mul berry leaves for feeding silkworms have been recorded from one hectare per year. 

The cocoon, raw silk and woven fabric, which have been tested and are of high quality, compare 
quite well with those of other areas where sericulture has been practised for many yeurs. 

Quality of cocoons 

Depending on the species of the silkworm and the rearing technitlues, the length and fineness of the 
fi lament varies. Currently, the average cocoon filament is 1200 m and in isolated cases of cocoons, 
li l<~men ts up to 1700 m have been t'ecorcled. 

In Table l, the average length of cocoon filament for 1995 was 883m, reliability was 88%, raw silk 
percentuge to dry cocoons was 35.49%, raw silk percentage to the fresh cocoons was 14.24% and 
the denier was 2.22. 

In T<~ble 2, the average length of the silk filament !'or 1996 was 865m, reliabil ity was 83%, raw silk 
percentage to dry cocoons was 34.59%, raw silk percentage to fresh cocoons was 17.31% und the sjze 
of cocoon filament was 2.53 d. There was an improvement in cocoon quulity as compared to 1995. 

Mulberry Varieties in Kenya 

There are many mulben·y species in the world and several of these are represented in Kenya where 
there are four locally adapted varieties as follows: 

(u) Morus alba: Ex-Embu, characterised by short internodes, reddish bark, small and drought 
resistant. 

(b) Morus alba: Ex-Thika, characterised by large, light green leaves. It has long in ternodes and 
whitish bark and is fairly drought resistant. 
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Table 1. Cocoon survey from different rearing sites in 1995 
I 

Site Length of Reliabllty Raw silk Raw silk Size of 
cocoon % (%)to dry (%)to fresh cocoon 
filament(m) cocoons cocoons filument (d) 

Thika 8S7 92 47.40 15.50 3.02 
967 94 37. 1~ 16.08 2.39 
953 93 35.05 17.73 2.72 

N11rumoru 799 85 33.00 13.87 2.94 
849 84 29.40 10.61 2.47 
843 79 30.90 11.67 2.94 

Total 5298 527 212.93 85.46 16.48 

Average 883 88 35.49 14.24 2.22 

Soun:e· Ministry of Agriculture Annual Report 1995 

Table 2. Cocoon survey from different rearing sites in 1996 

Site Length of Reliability Ruw silk Huw sitk Size of 
cocoon (%) (%)to dry (%) to fresh cocoon 
filament(m) cocoons cocoons filament (d) 

Thika 887 92 47.40 15.50 3.02 
967 94 37.18 16.08 2.39 
953 93 35.05 17.73 2.72 

Narumoru 799 85 33.00 13.87 2.94 
849 84 29.40 10.6 1 2.47 
843 79 30.90 11 .67 2.94 

Totul 5 187 496 207.53 103.83 15.J9 

Average 865 83 34.59 17.31 2.53 

Source: Minisu·y of Agri~;ulturc Annual Repon 1996 

(c) Morus alba; Ex-Limuru, chamcterised by smull finger-shaped deeply serrated leaves. It has 
very lhin shoots wi th sht>rt internodes. It is a heavy berry producer and is not recommended 
for silkworm rearing. but for berry production. 

(d) Monts alba: Ex-Ithanga, characterised by medium heart-shaped and smooth light green leaves. 
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Kenya silk buyers 

Table 3. Buyers of silk items and raw silk 

Name of buyer Items 

Kibera H11ndicraft Cenue Silk cocoons, raw silk and spun silk 

Mukcna Textile Workshop Spun siJk 

Kenya Weaver Bird Silk cocoons, raw silk and spun silk 

Pend<.:za Industries Silk cocoons, raw silk and spun silk 

Nichimen Corporation Spun siJk (floss) 

Dr. Ochardson Dry cocoons and raw silk 

Most or the local huycrs always buy what is available. 

The Current Constraints in Sericulture in Kenya 

These include lack of: 

(a) adequate research facil ities, so that agronornical aspects of mulberry cultivation, entomological 
aspects of silkworm rearing and fi lature techniques can be studied more efficiently. 

(b) proper training facilities, so that more local staff can be trained. 
(c) trained staff in the districts to be front line staff. 
(d) organized market infn.rstructurc. 
(c) enough personnel, both at the centres and fields. 
(1) transport to facilitate follow-ups. 
(g) funds to import eggs. 

Proposed Solutions or Improvement Strategies of Sericulture in 
Kenya 

(a) Cocoon payments should be channeled to respective districts rather than the whole ALE 
being taken to the Project Headquarters in Thika. 

(b) To develop the demonstration centre and start hatching works in the districts instead of 
relying on Thika Rearing House. 

(c) Training of sericulture officers is required. 

Conclusion 

Kenya needs employment for its rapidly growing population. During the past, most of the incremental 
population was absorbed into famling. Today all land suitable for rain-fed agriculture is densely 
populated and the population of the serru-arid regions exceeds the carrying capacity of the land, 
which, especially in the marginal areas, results in over use of the natural resources, damage to the 
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fragile environment and subsequent desertification. Additional and non-agricultural on-farm 
employment is required to allow those who can no longer make a living in fanning, to work and 
stay on the farm 

Research results in Kenya have shown that mulberry bushes survive drought and start producing as 
soon as the rain sets in again. "Restocking", only requires the supply of silkworm eggs, which cost 
very little. Thus, from the environmental and farm management point of view, the sericulture 
enterprise is ideal for the marginal areas. In addition to the direct employment and income derived 
from silk production, it already provides a new type of raw material for n1ral and borne industry. 
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Setting Grainage for Potential Silkworm Races in Africa 

L. Long 
Sericultural Research Institute 

Chinese Academy of Agricultural Sciences (CAAS) 
Zhenjia 212018 

Jiansu, Peoples' Republic of China 

Abstract: Il is considered that 50,000 boxes ofF 1 silkworm eggs will be 
produced in East Africa, where sericulture has developed properly. As in 
China's experiences, the grainage can be classified in two types: 
professionaJ grainage and collected grain age. Since sericulture technology 
of African farmers is not good enough, it is suggested that the proressional 
grainagc should be adopted. 

Scning of the grainage: 

(a) Three production seasons per year 
(b) II 00 gm of newly hatching worms (ants) arc reared per season, i.e. 

50,000 boxes of.t11e eggs will be produced per year 
(c) Rearing house size, 8.5x5x4 cu. m for 40 gm of ants, i.e. in total , 28 

rearing houses are needed. The mulberry leaves -storage and 
cocooning rooms need 60% of the area of the rearing houses 

(d) About 90 kg of mulberry leaves are needed for lgm of ants. 
Theref'ore, 99,000 kg of the mulberry leaves i.e. 13.2 ha. of mulberry 
land are needed. 

(e) Human resource management required includes I chief technician, 
6-8 technicians for rearing, 2 technicians in charge of mulberry fields, 
I mechanic for cold storage (two chambers of size 5x4x2.5 cu. m). 

Silkworm Egg Demand in Africa 

Since 1995, sericulture has developed soundly in Africa, under the help of international organizations, 
such as ICIPE and UNDP. Many African countries, Uganda, Kenya, Ghana, Madagascar and Cote 
d ' Ivoire, arc eager to establish their own sericulture industry, which will make Africa become a 
potential silkworm egg consumption market. In 2000, ICIPE distributed several hundreds of Fl 
bivoltine silkworm in Africa via Sericultural Research Institute, Chinese Academy of AgriculutraJ 
Sciences. It was reported that the eggs had a good performance in Kenya and Uganda, especially 
through the variety, "Chunlei x zhenzhu". 

Silkworm Germplasm in Africa 

Silkworm germplasm plays a very important role in sericulmre development. To establish a grainage 
in Africa, we must consider: 

(a) collecting silkworm germplasm resources in the African continent, then storing, analysing 
and using them. 
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(b) importing some purent eggs from sericulture developed countries, such as Jupan, China, India 
and Korea. 

(C) selecting and breeding the silkworm races, which are suitable for the African conditions. 

Setting of Grainage 

Site selection 

Generally, the place used for grainage should be satisfied with the following conditions: 

(a) Enough sunlight and smooth weather changes around the year. 
(b) Plain, dry place, which is easy to irrigate, with soil pH 6-7. 
(c) Electrici ty supply to meet the demand. 
(d) Far from flourine, tobacco, pyrethrum and other harmful gas or plant sources. 
(e) Easy transportation 

Kenya is best place 

(a) Climate is suitable for egg production. The average temperature is 15.3 - 19.0° C (Tuble I ). 

Tublc 1: Average temperature and rainfall conditions in Kenya 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

Temperature(0 C) 18.1 19.0 J 9.0 18.2 - 16.0 15.3 15.3 16.8 17.8 17.5 17.4 17.3 

Rain fall (mm) 55.5 49.7 77.0 198. 1 159.3 39.8 15.2 18.8 25.5 50. 1 129.4 84.9 901.7 

(b) Sericulture has been developed properly in Kenya. 
(c) ICTPE is the backbone technological supporter for the grainage since 1995. It has established 

a sericulture project and successfully developed two silkworm races: ICIPE-1 and ICIPE-2. 
(d) It is supported by Chinese and Indian sericulture teams. 
(e) Financial budget is available 

Fl egg production plan 

(a) The output per year is 50,000 boxes: Normally 1gm of newly hatching worms (ants) can on 
average reproduce 15 boxes of F l eggs. lf 1100 gm of ants are reared per season ancl 3 

seasons are considered, one can produce in the enLire year, 1100 x 15 x 3 = 49 500 boxes. 
(b) If one cold storage is avai lable, the grainage can release the eggs to the African continent 

every month (Fig. 1). 

Production buildings 

The specifications for houses for rearing silkworm are shown on Table 2. 
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Table 2: Houses for 100gm of ants (sq. m) 

Rearing Cocooning Leaf storage Others 

100 60 60 50 

(a) Rearing houses 

Ants, 40 gm, require one room, size 8.5m (L) x Sm (w) x 4m (H) and 2m of corridor. Normally 
28 rearing rooms are for II 00 gm of ants. If the worms are inter-reared in I 0 days, about 20 
rearing rooms are needed to only produce 1650 boxes ofF! eggs per season . 

(b) Other houses 

Cocooning rooms and mulberry leaf storage take 60% of rearing rooms. They can be built 
together with the rearing house (Fig 2). 

(c) Cold storage 

( i) Chambers (2) are needed for 20,000 boxes of eggs. 
(i i) Chamber ( l)of size 5 (L) x 2.5m (H) and a corridor of 2m in width. 

(d) Steaming disinfection chambers 

If budget allows, an independent incubation house should be built. Room size of 7m (L) x 
4.5m {W) x 3.3m (H) and a corridor of 2m width. About 5000- 6 000 boxes ofF 1 eggs can 
be incubated in one room. 

Mulberry land 

Land requirements are as follows: 

(a) About 90kg of mulberry leaves are needed for l gm of ants. Therefore, 99,000kg of the 
mulberry leaves are needed per season. If an output of mulberry leaves is 600-7500 
kg per hectare per season, 1.8 - 13.5 ha. of mulberry land are needed. 

{b) About 9000 mulberry trees are planted per hectare at200cm (line) x 53cm . 

(c) N:P:K of 6:4:5 fenilizer is required. 

(d) Mulberry is pruned as middle trunk ( trunk 35cm, 1st brunch 30-35cm, 2nd branch 30-
35cm and 3rd branch 10- 15cm). 
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P 1 egg incubation 
10 days ( 15 April) 

Larval duration 
25 days 

Pupa duration 
18 days 

Egg laying 
± 10 June 

/Egg brushing on 21 June: egg acid treatment within 24 hr laying 

F 1 egg oulpul 
(± lO June) -

Egg brushing before 21 July: egg ncid treatment w ith 24hr 
~ laying then cold storage less than I month 

Egg brushing after 30 July: eggs be cold stored for 35~90 days, 
then acid treatment before use 

Fig. 1: Chart for egg production and distribution plan per year 

I I 
' 

MO~Inling / 

"" / -

DO DO DO DO DO DO DO DO 

I Rearing I ~0 DO DO DO DO DO DO DO I 

- ~ ~ 

DO DO DO DO DO DO 
I / I 

/ I Leal' storage r 
Fig. 2: Rearing house grainage in China 
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Human resource management 

(a) The grainage technical personnel sjtuation is as shown in Fig 3. 

I I chief technician I 

~ 
6 tech nici ans for 2 technicians in charge 1 mechanic for cold 
worm reuring of mulberry storage 

The rest is temporary labour 

Fig. 3: Grainage personnel chart 

(b) Manpower requirements are shown on Tables 3-4. 

Table 3. Manpower needed In whole egg production period for 40 gm or silkwoa·ms (8 hr/man) 

Reuring Post renring Attached Protection Total 

85-90 50-52 30--33 15 180-190 

Table 4. Manpower needed in larval stage for 40 gm of silkworms 98hr/man) 

lnstars p• 

Manpower 8 15 51 15 32-36 
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Rearing facilities 

The rearing facilities are given in Table 5. 

Table 5. Rearing facilities for 100 gm of silkwot·ms 

Rearing trays 

Ladder- shaped rearing frame 

Bamboo 

Feeding 

Baskets for leaf pick-up 

Baskets for rearing waste 

Shoe cupboard 

Hygrometer 

Tools for egg embryo anatomy 

Tools for acid treating 

Sprayer 

Disinfection masks 

Male boxes for cold storage 

Frame for egg storage 

Step ladder 

400-450 

25-30 

350-300 

10· 12 

30-40 

4-6 

10 

1 set 

I set 

2-3 

3 

50 

9 

3 

Leaf chopping board 

Cleaning net for young worms 

Cleaning net for grown worms 

Punched plastic films 

Feeding trays for young worms 

Electronic scale (precision: gram) 

Platform bul<mce 

Chopping knives 

Fold mounting frame (plastic) 

Leather 

Humidifier 

Air conditioner 

Cocooning cover net 

E lectrical fan 

Chopsticks 

Budget for establishment of new grainage 

320 

1000 

400 

10 

1-2 

3 

80 

20 

18 

2-3 

JOO 

2-3 

20 

This budget is based on Fl egg production capacity of 50,000 boxes per yeal' in C hongquing area 
(unit:¥ (Chinese Yuan) ; US$1 = ¥8) excluding of salary, working capi tal unci takeover of land 

(a) Rearing houses are 1155 sq. m x 3 at ¥560/sq. m = ¥1,940,400 
(b) Office and other houses cost is 1500 sq . m x ¥ 680/sq . m =¥I ,020,000 
(c) Rearing tools and equipment are about ¥600,000-800,000 
(d) Cold storage cost is ¥500,000-600, 000 
(e) Mulberry land and sampling al ¥1,000,000 (if land is granted) 
(f) Total cost ¥5, I 00,000 about US$640,000 
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Prospects and Problems of Sericulture Industry in Ghana 

Paul Kwasi Ntaanu 
Sericu/ture Promotion and Development Association, Ghana 

P. 0 . Box ARN 6769 
Accra, Ghana 

Abstract: The sericultlJre industry took off in Ghana in 1992, through the 
initiative of Paul Kwasi Ntaanu. He later became the Founder and Technical 
Direc tor of the Sericulture Promotion and Development Association, 
Ghana, the only organisation developing and promoting sericulture and 
the silk Industry in the country. 

Five thousand (5000) farmers are involved in sericulture countrywide. 
Mulberry farms have been established throughout the country and silkworm 
rearing is also being done on a small scale. Ghana has good potentials for 
sericulture, which could open up exciting possibilities for diversifying the 
country's agriculture, coltage industry and exports. Sericulture cou ld also 
generate productive rural employment and business opportunities for 
women. 

The agro-industry is receiving Ghana Govemment's priority altention under 
its present industrial policy and since sericulturc is an agro-industry par 
excellence, it cannot be left out. 

Now that the prices of the main exports of this country (ie. cocoa and 
gold) are falling on the international market, the government has launched 
a speci<Jl programme to boost non-traditional exports and sericulture is 
one of the industl'ies bei ng given the necessary push. 

In Ghana, sericulture industry has its peculiar problems, like lack of regular 
supply of eggs and the non-availability of reeling machines. 

Brief History of Ghana 

On 6 March 1957, the Gold Coast was declared an independent stale, the first of the British colonies 
in Africa to achieve independence. The Gold Coast was then renamed Ghana after one of the 
ancient Sudan empires which nourished between the fourth and the tenth centuries. Ghana 
subsequently became a sovereign, unitary Republic within the Commonwealth on 1 July 1960. 

The first contact with .Europe was probably made by the Portuguese navigators seeking gold, ivory 
and spices in the second half of the fifteenth century. So much gold was obtained in the area 
between the Rivers Ankobra and Volta that the Portuguese named the country Mina, meaning 
"Mine". Hence the French COte de 1' Ivore or the Gold Coast, a name which was later adopted by 
the English and applied lo the whole country. 
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Population 

Gh1ma has a population of 18.5 million with u high percentage living in the mral areas. The population 
density is 77 per sq. km. Almost all Ghanaians are Sudanese Negroes, al though hermitic strains 
are common in Northern Ghana. 

Government 

Ghana practises the democratic system of government. The first president of the Republic was Or. 
Kwame Nkllramah and the current president is FLT Jerry John Rawlings. 

Geographical position 

Glutna lies at almost the centre of the countries along the Gulf of Guinea. The country is 672 km 
long and 536 km wide, with an area of 239.460 sq. km. 

The country lies j ust north of the Equator within the latitudes 4 and I 0° N. The Greenwich Meridian 
passes through it. It extends from latitudes 4.5v N of Cape T hree Points to latitude 11 v N, a distance 
of about 64km. lt lies between longitudes I .so E and 3.5° W, with a breadth of 538km. 

Ghana receives good rainfall of about J 000 to 1500mm per year, except in the coastal area where 
it is semi-arid with low rain full. T he temperature ranges from I 8 to 30°C, except in the coastal 
region where it goes up to 3511 C during the rainy season (i.e. between December to March). The 
rainfall increttses from March, reaches its peak in June and recedes by November, when the dry 
season starts and continues up to February. The temperature is higher during February to March 
anc.J April. 

The soils in Ghana are of mainly three types, ground water laterite, savannah ochrosol and forest 
ochrosols. In generul, all these soils sustain a very good vegetative growth. 

Agricultural Statistics 

Agricultural/and base/population 

(a) Total land area 23,947,820 ha. 

(b) Agricultural land area 13,628, 179 ha, 

(c) Area under inland waters J, 100,000 ha. 

(d) Other 9,219,641 ha. 

(e) Population ( 1999) 18.5 mill ion 

(f) Fam1 population 9,000,000 

(g) Land: man ratio 50 persons/sq. km. 

(h) Per capita agricultural land 1.02 ha. 

(i) Per capita land area 1.80 ha. 

U) Total area under irrigation 20,000,000 ha. 

(k) Total area under cultivation 7,000,000 ha. 
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Sericulture industry 

Sericulture is among the most labour-intensive economic activities in the world. Its chain or 
interdependen t operations provides income for many people, including rural men and women. 

During the past few decades, silk production activities in the traditional silk producing countries 
including China, Japan and South Korea, have been reducing, because of high cost of labour. The 
demand for silk has been increasing in both the Western and Eastem countries. In fact the demand 
for si lk is growing gradually, but steadily at an average tate of 2-3% per annum. A significant gap 
can conveniently be fi lled by widening the ptoduction of si lk, through the introduction of sericulture 
in suitable trurd world countries. Sericulture, with its unique and high income gen~ration, is receiving 
attention in most thi rd world countries, especially in Africa, through Lhe activities of the African 
Silk Network. Ghana, like many third world countries with high unemployment and rural poverty, 
has embraced the sericulture industry. 

The prevailing social, political and economic conditions favour the development of the scriculture 
industry in Ghana to enable rural poor farmers and women to improve their income and standards 
of living. Ghana enjoys a congenial climate for the cultivation and rearing of silkworms. The soils 
are suitable and the required labour is also immediately available. 

Ghana's textile tradition 

Ghana has gained international renown for the products of its Lraditional "Kente" wearers. The 
largest Kente clolh in the world hangs in the United Nations building in New York, a gift of good 
will wthe world community from the people of Ghana. With the growth of exports and to a lesser 
extent, tourism, the Kente weaving industry has increased its economic importance and is providing 
high quality employment across the southern half of the country. 

Kente - A high value product 

Kente cloth is famous for the heauty of its multi-coloured patterns. Ashunti Kente is bright in 
primary colours, fearuring red, blue and yellow, and expresses a characteristic African vitality. 
Ewe Kente is more subtle <md subdued in pastel and autunma1 shades that are especially attractive 
to European taste. 

Kente cloth, by virtue of its acknowledged beauty, commands a high price. The weavers add 
much value to their raw materials and Kentc weavers traditionally enjoy the highest incomes of all 
craftsmen in Ghana. However, the industry has not rested on its laurels and only sought to preserve 
its g lorious traditions. fn entering the export and tourist markets, it has been innovative in finding 
new uses and especially in the USA and at home in Ghana, where it has formed a lucrative alliance 
with the fashion industry. 

Yarn supplies 

Ghana possesses several textile mills at Akasombo, Tema and elsewhere, that spin. dye and weave 
cotton and other fibres , and supply yarns to the Kente and other handloom weaving industries. 
However, the supply is often interrupted by shortages of raw materials. Locally grown cotton can 
supply only part of the need, as it must be blended with material imported from Egypt and India. 
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The Kente weavers have sustained the successful and growing industry over more than a decade, 
only regularly importing cqllon and rayon yarn from Europe. As they are constantly on the look out 
for new sources of raw material, as well as new ideas to enhance the quality and appeal of Kente 
cloth, the weavers have joined the campaigners for si lk industry in Ghana. 

Other problems being addressed by the silk industry in Ghana 

Ghana's economically active population, constitutes 51% of her tota l population. The annual rate 
of growth of this active population is 3%. With the current labour force participation of 42%, 
nearly 90,000 new jobs are to be created annuully lO absorb the excess labour. 

Traditionally, agriculture has been offering ready jobs to many rural dwellers. In 1975, agriculture 
contributed to 74% of employment. In 1991, employment in agriculture was 45%. This picture 
clearly shows that Ghana needs new avenues of job creation, if she can solve her unemployment 
problem. The average farmer engaged in I he growing of tr<-1d itionul crops for home com;~11nption is 
poo_r. The returns are not commensurate with the efforts they put in. The economic value of the 
crop plays a determining role though other ructor:- arc considered in determining financial returns 
or a rl;lrm. Cocoons or raw silk with its rising demand on the international market has high econorni~,: 
value and is able to improve the in~,:omes of Ghanaian farmers. 

Ghana, still at its toddling stages of industrialization, is unable to provide high income jobs to its 
rural population. This has resulted in the migration of the rurul people to the urbun centres, further 
stretching the meagre rt!SO\.lrces and infrastmctmal facilities of the urhnn communities . The 
sericulture industry in Ghana will improve the incomes of the poor <md check the rmal-urban 
migration. The government's industrial policy is laying emphasis on the development of agro
industries and since sericullure isM agro-industry par excellence, it is receiving <~ llent i on. 

In the past few years the prices of the main exports of Ghana, Jjke cocO<I and_ gold have been falling 
on the international market, therefore forcing the government to promote the non-traditional export 
sector, and sericulture is receiving a push under the sector. 

From the foregoing, it is clear that sericulture has great potentials in Ghana. 

Background to the Sericulture Industry in Ghana 

In 1981, the Government of the Republic of Ghana in its effons to generate employment and income 
and develop the rural areas through its Ministry of Local Government and Rural Development, 
collaborated with the Government of India through the High Commission in Ghana lo introduce 
scriculture in the country. In June 1981, two Indian sericultureexperts visited Ghana under the bilateral 
agreement between the Govemment of India and Ghana and conducted an evaluulion of the potential 
for silk production in Ghana. Before the then Ghana Govemment could take any decision on the 
mission's report, which was positive, it was booted out of office through a military coup. Nothing 
happened on the sericulture front until l 99 l when Mr. Paul K wasi Ntaanu was given an exposure to 
sericulture and silk industry at rhe Asian Institute of Rural Development in India. 

Mr.- Ntaanu after his return to Ghana embarked on an aggressive educational programme, to educaLe 
Ghanaians on serieulture. His efforts received both print and electronic media coverage and in 
1992 a group of interested Ghanaians and other residents came together to assist Mr. Ntaanu to 
propagate his idea. 
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This group took inspiration from a Food and Agriculture Organisation (FAO) survey, which indicated 
that Ghana is one of the 13 countries in Africa and one of the 3 countries in West Africa, which 
have the conditions conducive for sericullure. 

Four evaluations have been made of the potential for silk production in Ghana. A South Korean 
and Indian did these <~nd they were unanimous in concluding that there were excellent possibilities 
for a sericullure industry in Ghana. 

Mulberry trees were found to have flourished in Ghana since they were introduced at botanical 
gardens in the south of the country in the 1880s. The original trees survived until the great drought 
of 1983 with eight apparent descendants still to be seen in the arid northern region . It was concluded 
that mulberry trees could flourish in almost all parlS of Ghana and south of the country, where 
higher rainfall could provide a secure base for sericulture industry. 

Mr.Ntaanu ~nd his colleagues established the first mulberry farm in 1992 at Mampong Akuapem 
with planting material brought from India in the same year. 

Sericu/ture Promotion and Development Association, Ghana 

A Sericulture Promotion and Development Association was incorporated under the companies 
code, 1963 (Act 176), by the Registrar of companies Accra on 27 May 1994. It was meunl ro 
introdut:e, develop and promote sericulture and the silk industry in Ghana, generate employment 
and income and diversify the country's agriculture. industries and export buse. However, the group 
started operating in 1992. The Association, which has a membership of five thousand (5000), has 
established nine pilot sericullurc projects throughout the country. Several members of the Association 
have established mulberry farms and si lkworm rearing is done on a small scale under the supervision 
of Mr. Ntaanu, its founder and Technical Director. A governing council govems the Association. 

Activities of the sericu/ture association 

(a) C;u-ry out educational programmes through the organisation of workshops and seminars, and 
exhibition, facilitated by the Technical Director. 

(b) Establishment of experimental/demonsu-ation/pilol projects throughout the country to 
determine which mulberry varieties and silkworm strains do better in the agro-c limalic 
conditions. 

(c) Assisting farmers to acquire inputs like yielding mulberry-planting materials and silkwmm 
eggs. 

(d) Periodic organisation of technology transfer workshops for the members and other interested 
parties. 

(c) Supervision of membets' farms and the provision of extension services. 
(f) Organisation of m<u'kets for farmers ' products. 
(g) Liaising with the relevant international and local organisations, be they government or non

governmental organisations 
(h) Carries out research in collaboration with governmental institutions, like the Council of 

Scientific Research ru1d the universities mentioned earlier. 
(i) Sourcing funding from local financial institutions for its members to either start or expand 

their activities. 
U) The female members of the association are taught how to process the berries of the mulberry 

plant into products like fruit juice and jam. 
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The Association collaborates with Governmental and Non-Govermental Organisations such as, 
FAO, the National Sericulture ::~nd Entomology Research Institute of South Korea, the Sericulture 
Project in Egypl. the Dutch Development Agency (SNV), and the African Silk Network (Association 
of African Countries in Sericulture, of which Mr. Ntaanu is a founding member.) 

Locally, the Association collaborates with the Governmental and Non-Governmental Organisations 
including the Ministry of Food and Agriculture, Council for Scientific and IndustriaJ Research, 
Ministry of Trade and Industry, Ghana Export Promotion Council and some universities. 

Integrated Project 

The Association is encouraging people interested in afforestration to plant mulberry instead of the 
teak, which is commonly used in Ghana. Mulberry is fast growing and farmers can also use the 
leaves for rearing silkworms and the berries for making fruit juices and jams <:~nd e<~rn some income. 

Sericulture farmers are also encouraged to rear bees in lheir mulberry farms to increase their incomes 
and diversify products. 

Mulberry varieties in Ghana 

Sixteen varieties of mulberry are growing in Ghana. These inc.:Jude:-

(a) A variety planted in botanical gardens in the 1880s. 
(b) A variety brought from Egypt by Mr. L. Sawyer in 1991. 
(c) A variety brought from India by Mr. Ntaanu in 199 I. 
(d) A variety brought from fndia by Mr. Ntaanu in 1992. 
(e) A variety brought from Liberia by a Lebanese resident in Ghana in 1994. 
(f) Six varieties brought from Egypt by Mr. Ntaanu in 1999. 
(g) Five varieties brought from Uganda by Mr. Ntaanu in 1999. 

Silkworm rearing 

Silkworm rearing began in Ghana in 1995 with eggs received from South Korea and since then 
silkworm rearing is being done on a small scale. So far, four (4) rearings are done in a year and five 
or six rem·ings could be successfully done in a year. Good quality cocoons arc being produced, but 
on a small scale. 

Sources of silkworm eggs 

So far the Association has received eggs from: 

(a) The National Sericulture and Entomology Research Institute, South Korea. 
(b)AgroMier Sericulture Project, Egypt. 
(c) Sericulture Institute, China. 
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Technology transfer 

The Association organises I day awareness and demonstration programmes for interested persons. 
Two days theoretical and practical training programmes are also organised for Association members 
l:lnd other interested persons fmm time to time. 

Problems of Sericulture Industry in Ghana 

Tn Ghana. the sericullure industry has its peculiar problems and these include: 

{a) Low leaf production due to Jack of high yielding and drought resistant mulberry varieties. 
(b) Irregular supply of eggs, and si lkworm strains adapted to our conditions. The hatchability or 

seed is sometimes affected by mishandling in transit. In September 2000, the Association 
lost all the eggs it imported from South Korea due to poor handling by the EMS. 

(c) Low productivity in cocoon production due to poor infrastrucLUral facilities, thus. leading to 
farmers' inability to manipulate temperature and humidity. Good and appropriate rearing 
equipment, espeeiul!y, mountages are not being used. 

(c.l) Lack of trained manpower and local training facilities to keep farmers abreast wi th modern 
technology. So far Mr. N!Hanu is the only source of sericulture technical in formation for the 
Association and he had exposure to the industry in 1991 . He has since not had any in-service 
training. 

(e) Ineffective extension s¢rvices for seric.:ulture farmers, because of lack of trained manpower 
und means of transport to reach farmers . 

(f) No specific marketing arrangemems for cocoons have been agreed upon, yet with prospective 
buyers. 

(g) Absence of cocoon processing facilities. 
(h) Lack or applied research base. 
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Silk Farming in South Africa and Future Outlook 

Ronel Swart 
Tsinini Silk Weavery and Showroom 

P. 0 . Box 167 
Graskop 170, South Africa 

Abstract: In 1981 , the former Government Department of Development 
Aid establilihed a pilot liericu lture project on the farm, ''New Foresr" in 
the Mhlala region, north ofBusbuckridge in the Northern Province, South 
Africa. In June 1994 the farm was privatised, hence the "Tsinin.i Silk Farm 
all(} Show Room. " 

As a private enterprise for 6 years and with experience of 19, we realised 
that the industry had to link up with other role players to be economically 
viable. Being extremely l.:.bour inlen::;ive, without any subsidy whalliOever, 
the only option was to link with tourism. By opening the doors for tourism 
al the farm ;md showroom, the workers were involved in the production of 
the cocoons to the selling of their products as cloth or garments. This gave 
them a better understanding of daily labour and pride in their work. 

At our showroom in Graskop, the weavery is open to the public where 
they can see the processes of spinning and weaving. The local people serve 
as information officers and proudly display their colleagueli work. Having 
the total spectrum of silk farming in the one spot, proved to be the only 
viable method of silk production in South Africa. 

Trends in Sericulture Development 

After privatisation, the Govemment fw1ding for sericulture was stopped completely. Being the 
only silk farm in the country, we really struggled to survive. T here was no technical support Ol.' 

back up framework available. Through trial and enol' we started (sericullure) production from egg 
to the spinning, weaving and manufacturing of garment and interior decoration cloth. We rushed in 
where angels feared to tread. In the 7 years we produced silk. we were unable to survive economically 
on raw silk for a single month. 

S<;>me questions we had to ask ourselves: 

(a) Can sericulture really be profitable in: 
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(i) South Africa? 
(ii) Other African countries? 

My perception was for South Africa as well as other African countries: 

(i) Without adding value to the product. no future. 
(ii) I do not see a future at all for small farmers. 
(iii) The process is too labour-intensive which, causes the input costs to be too high for a 

company. 



Third lntemational Workshop 

(iv) The traditional fanner does not see the long term benefit or value of sericulture, 
because it is not part of his traditional culture. He is more inclined to farming with 
products that can be utilised immediately. The sericulture process is too long. 

(v) The input into the process is much too high to justify the meagre income. 
(vi) The harsh climate results in high risks. 

(b) Can sericullure be adapted in the culture of the people? 

My perception is that the landowner is usually the male. The lady will be the one involved in 
sericulture. The man is the one who decides whal must be planted. If for instance maize is not 
planted and there is for some reason no crop, the lady might be blamed and severely punished. 
This prejudice can cause severe social problems. 

(c) Can the sericulture problem be addressed and solved? 

My perception is that: 

(i) Without a formal body overseeing the industry and assisting with reseaJch an9 
problem solving, there cannot be high success rate. 

(ii) A real problem for sericulture is the African climate. Day and night temperatures 
as well as the lengths of the days differ vastly from the Eastern countries. This 
causes diseases to be more acute. 

(d) Will the private research that was done in South Africa since 1994 benefit any 
upcoming silk farms in South Africa? 

My perception is that: 

(i) The informution will be free and as a favour to other silk farmers, because of 
the love for the industry. 

(ii) It wi ll be better to have a fonnal research and educational body for continuity, 
which will be able to do research and education on a more scientific basis. 

(iii) The triul and error method is much too expensive for the smaJJ furmer. 

{e) What will make sericulture grow in South Africa? 

My perception is that: 

(i) Governmental or non-governmental institutions assist with development. 
(ii) There should be cross-pollination of information and research statistics. 
(iii) fCIPE's role on how they assist the fanner in a practical manner should be 

defined. 
(iv) To establish sericulture in South Africa, the small scale farmer in South Africa 

must experience some kind of networking system to support him financially as 
well as technically. 

(v) Sericulture and Lhe people's culture must be linked in some way. This will 
unfortunutely take some time. 
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(f) What is the proposed model for sericulture? 

There should be: 

(i) Training centre. 
(ii) Egg production centre. 
(iii) Community centre for farmers with extension officers. 
(iv) Processing plant for spinning, reeling and weaving. 
(V) Professional marketing company. 

These structures must be interlinked and working nationally as well as internationally. 
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Sericulture Development in Uganda and Future Prospects 

James Mujirizi 
National Sericulture Development Centre 

P. 0 . Box 7065 
Kampala, Uganda 

Abstt·act: A feasibility study for silk production in Uganda was carried 
out in 1990 in Bushenyi District. Since 1991 up to September 1999, 
most sericullure activities were being done under a project known as 
Silk Sector Development Project (SSDP). The farmers in the country 
formed an association known as Uganda Silk Producers Association 
(US PA). whose major role was to implement SSDP's activities. 

The enterprise fits in the country's plan for modernisation of agriculture 
(PMA). There is cheap labour, suitable climate and soils, high returns 
compared to other enterprises, suitable land and farmers have interest 

About 22 silk development centres (SDCs) were estub1ished ( 19 
cooperatives). Extension workers (36) were trained. Sericulture awareness 
was delivered to farmers from !994-1999 in 4894 days of training. Fresh 
grade A cocoons. 25-35 tons were produced from 1994-1999. There is 
improvement of socio-economic conditions of farmers involved and 
e~tabl ishent of mulberry gardens. About 388 active farmers were involved 
in the enterprise and credit loans were offered to the farmers to build reuring 
houses and procure equipment. 

The major constraints were lack of ready silkworm eggs - eggs are 
imported, lack of finance to readily pay the farmers after deli very of cocoons 
and an internal market for cocoons; they have to be exported. 

Recommendations 

(a) Silkworm eggs should be produced in the country. 
(b) Need for a project to assist in providing crop finance. 
(c) ICIPE should decentralise some of her functions if full services are to reach the farmers in 

various countries. 
(d) Reeling and silk cloth making machines should be installed in Uganda, so that the. ready 

market can stimulate more farmers to produce more cocoons. 
(e) Silk farmers shou.ld also start rearing bees in a bid to diversify their products and increase 

their incomes. 
(t) High yielding mulberry varieties need to be introduced in Uganda. 

Historical Background 

(a) 1n 1990 a feasibility study for silk production in Uganda was carried out in Bushenyi by 
Uganda Silk Industry Limited (USIL). 
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(b) In 1992, the development of commercial cocoon production in Uganda started through the 
initiative of two private enterprises, USIL and lnuula Silk Estate Industry (ISEL) . 

(c) In March 1993, the USAID export policy analysis and development un]t sponsored an 
Uganda silk study, where the basic feature of the Silk Sector Development Project (SSDP) 
were laid. 

(d) In July -August 1993, a consultant, Mr. A. C. Morton was called to lead a 6 weeks mission 
funded by the European Commission for the preparation of a proposal. 

(e) In 1985, Kawanda Agricullural Research Station (KARS) was involved in mulberry trials 
of imported varieties and silkworm strains testing. 

(f) In the period between 1986 - 1993, the Swiss Development Cooperation sponsored overseas 
training of seventeen Ugandan nationals (most of them Kawanda staff) at the International 
Centre for Training and Research in Tropical Sericulture, Mysore, India. 

Financing of Sericulture Activities in Uganda 

(a) In_ 1991, an initial commitment of Euro 2,220,000 was given to the Uganda SSDP. Tllis was 
financed under the Sabtex allocation. 

(b) In August 1996, a first addendum to the original financing agreement granting an increase in 
the commitment of the funds by Euro, 500,000, was signed. 

(c) ln 1999, a second addendum granting a further increase of Euro 185,000 
· brought the total commitment to Euro 2,905,000, to cover the extended project period to 30 

September 1999. 

Relevance of Sericulture Activities in Uganda 

(a) The enterprise fits in the country's plan for modernisation of agriculture in a bid to increase 
incomes for the small holders and transform agricullure from a predominantly subf.: istence 
one into a progressive and commercially-oriented one. 

(b) Climatically, sericulture in Uganda is relevant and offers diversification in farming. 
(c) Sericulture has very high returns as compared to other non-traditional crops. 
(d) No labour constraints seem to exist, although sericulture is a labour intensive activity in the 

agriculture sector, and participation of women at farm level is consistent. 
(e) From field observations, agricultural land allocated to sericulluredoes not affect the necessary 

food production of food crops for family consumption and cash needs. 
(f) Farmers have interest in taking up sericulture as long as they are assured of supply of young 

s ilkworms and payment for their cocoons on delivery. 
(g) Silk compares well, giving a good output: input ratio. 

Summary of Achievements 

(a) Twenty-two SDCs were built covering 14 districts in Eastern , Western and Central Regions; 
19 SDCs are operational. 

(b) Extension workers (36) and some entomologists in various districts where there are sericulture 
activities, were trained. 

(c) There are 4 refrigerators of about 165-litre capacity, which, can be used in s ilk egg storage 
and treatment. 

(d) Days (4894) of training and sericulture awareness were delivered to farmers over the period 
Sept 1996-Aug 1999. 

(e) Procurement of fresh cocoons. 
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(t1 Sericulmre can be likened to an alternative perennial crop, offering to farmers employment 
und revenues during the non-agriculture period and allowing improvement of socio-economic 
conditions of those involved. A fanner can rear up to 5 cycles a year. 

(g) Farmers have been supplied with K2 and S54 mulberry cuttings from the sericullure unit at 
Kawanda Agricultural Institute. These cuttings have led to the establishment of mulberry 
gardens in the counu·y. 

(h) Credit loans to individual farmers, financed the building of rearing houses and purchase of 
rearing equipment. 

Constraints 

(u) Soil competition from weeds. 
(b) Problem of pests and diseases of mulberry, such as leaf blight and rust. 
(c) Inadequate fertilisers and humus in some parts of the country. 
(d) Stunted growth of some mulberry varieties. 
(e) Regular shoot harvest per crop, draws away macro-and micro- nutrients at a very fast rate 
(f) Uganda does not produce/prepare silkworm seed and thus, it depends on other countries for 

inpuls. 
(g) Lack of adequate knowledge in handling of eggs by farmers and extensionists. 
(h) Lack of transporL by SDCs and farmers to transport eggs and cocoons to furmers and buying 

centres. 
(i) Inefficiency of cocoon driers. 
U> Insufficient support delivered to farmers by the extension workers. 
(k) Low retention capacity of u·ained staff. 

Future prospects 

(a) Encouraging silk farmers to start rearing bees so that they can increase their income and 
diversify their products. 

(b) Expect relevant high yielding mulberry varieties, after they have been tried in various parts 
of the counu·y. These will be distributed to the farmers. 

(c) Once the postharvest machines are introduced in various parts of the counuy, this will Stimulate 
farmers to participate actively in the enterprise 

(d) Reeling of cocoons will add value to the product and this will mean increased income to the 
farmers. 

(e) Training more farmers to undertake sericulture. 

Conclusion 

The environment in most parts of Uganda favours sericulture. The enterprise is still new in the 
country and for this reason, it should be given a lot of attention in order to encourage farmers to 
undertake it. If the problem of securing eggs and failure to pay farmers after delivery of cocoons 
can be solved, then Uganda will realise an increase in the amount of cocoons, hence increased 
incomes by the farmers. 
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Sericulture Development in Rachuonyo District of Kenya 

Jacqullne A. Kottonya 
Rachuonyo District 

Ministry of Agriculture and Rural Development 
c/o D.A.L.E.O. 

P.O. Box 66 
Oyugis, Kenya 

Abstract: Rachuonyo District is one of the twelve districts of Nyanza Province. 
The district has agro-ecological zones comprising of the upper and the lower 
midlands. The land use potential of the upper zones is suitable for growing of 
cash crops. tea, Arubica cotTec and bananas, and dairy animals and poultry 
production. In the lower zones, production of hybrid maize (series), groundnuts, 
sorghum, COllon, beekeeping, sheep, goat and zebu callle <~re the major 
enterprises. There is also iiTigation potential along the lakeshore. 

Sericulture, which is the newest enterprise, is at its initia l introductory 
stages in the district. KAMIRU women group members of Kabondo 
Division have taken up sericulture and grown approximately 20 acres of 
mulberry (varieties Thailand and Kanva 2). As sericulturc c.lcvelops, the 
group has plans to increase the acreage to 95. 

Sericulture has picked up so weU, that a maximum output and sustainability 
is preservable. It is sustainable as local materials are avai lable or have 
been made available. It is a source of income and the enterprise has 
institutional support. This will translate into economic empowerment of 
the local community and promotion of agricultural industrialisation . 

Introduction 

Physical and climatic position 

Rachuonyo District is one of the twelve dislricts ofNyanza Province. It borders Homa Bay District 
to the West, Kisii District to the South. Kericho District to the East and Nyando Disu·ict to the 
North. It covers an area of 930 sq. km of which 17 sq. k.m is water surface (Lake Victoria). It has 
four Divisions, Kasipul, East Karachuonyo, West Karachuonyo and Kabondo, which have 40 
locations and 100 su b-locat ions. 

It receives bimodal rainfall, Murch lo June and August to December. RainfaJJ reliability is high in 
areas bordering Kisii highlands and low in the lower regions. 

Land use potential and utilisation 

The District is broadly divided into different Agro-Ecological Zones- UMs and LMs. UM zones 
cover 94 sq. km and arc most productive in terms of soil fertility, soil moisture and drainage. There 
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is potential for cash and horticultural crops, as well as dairy farming and poulu-y production. The 
potential for the LM zones, which cover 647 sq. km is good for subsistence crops, livestock 
production, beekeeping and potential for irrigation along the lake shore. 

Extension strategies In the District 

(a) NALEP Sida, focal ureu approach, and 
(b) PES. community-based extension service. 

Both encourage participatory management of extension services by the community, private sector, 
NGOs, CBOs and other extension providers. 

On-going projects in the District: 

(a) Livcsrock Development Project (LOP) 
(b) Small-Holder Dairy Project (SOP) 
(c) Rese<u·ch Extension Liaison Projects: 

(i ) Soil Management Projects. 
(ii) Soil Conservation TiUage Trials. 
(iii) Cassava Mulliplication (tolerant to CMY). 
(iv) Agricultural Technology Information Response Initiative (ATIRI). 
(v) KlRDI Swcctpotato Processing. 
(vi) Push and Pull Technology in the Control of Stem Borer and Striga. 
(vii) Sericullure. 

Sericulture 

Sericulture, which is the breeding of silkworms for the production of silk. was introduced in 
Rachuonyo District in 1999. This was done in Kabondo Division, in Othoro area, when farmers 
through the help of a local leader, developed interest in sericult.ure. These were farmers from three 
sub-locations of Kakanguto, Miriu and RongoPaJa , who came together to form KAMlRO Women 
Group. 

The Group required initial funding in order to carry out the project, which was provided by the 
American Embassy (US Ambassador's Self Help Fund). 

Technology transfer 

At the onset. the group had 40 members, who all attended a 2-day training at ICIPE, Duduville in 
February I 999. They were trained on sericulture and apiculture. Further, to strengthen the project, 
the Chairlady and Treasurer were truined for 1 month. Currently, the group's membership has risen 
to 95 and awareness creation is still going on. 

Nursery establishment 

ln Ocwber 1999, the group estublished a mulberry nursery in Othoro area of Kabondo Division. 
Two varieties were established: Thailund and Kanva 2. 
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Transplanting mulberry 

The two varieties were transplanted into the field, but their uptake was not satisfactory. Therefore, 
the group ordered for more mulberry cuttings and these were delivered in September 2000. 

Most members today have between quarter to half acre of mulberry each. However, they hope to 
increase the acreage to one acre per farmer. Curl'ently the total area under mulberry is approximately 
20 acres. 

Silkworm production 

At the time of writing the report, the fanners were preparing to make silkworm beds after they 
receive the worms. This was to be done within the month of November 2000. The tirst batch is to 
contain 10,000 silkworms and there will be a demonstration to all the group members. 

Activities and Workplan 2000-2001 

Period Activity 

January - March Mulbeny Nursery 

April- May Digging of wells 

June - July Constmction of ''Makuti" (plam leaves) houses and 
purchase of equipment 

August - September Buying of silkworm eggs 

October- November First trials 

December- February Full scale farming 

Expected output/potential 

From 10,000 worms, the group can produce an average of 20 kg of cocoons, if the quality of 
mulberry, management and feeding programme is right. If they are paid Kshs 200 per kg, then 20 X 
200 = Kshs 4000 I= before deductions. The initial costs may be high in the short run, but they will 
decrease in the long run. 

Potential 

The group plans to establish 95 acres of mulberry within 1-2 years. One acre of mulberry can 
support on the average 1-2 boxes of silkworms per year, depending on management practices. 
Therefore there is a potential of rearing 190 boxes of silkwom1s within the group. 
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Constraints 

(a) Lack of postharvest machinery. 
(b) Lund holdings by household is 2.5- 3 acres. 
(c) Ignorance on sericulture among extension workers and farmers. 

Sustainability 

Once a group is established, it will be able to continue without further financial requirement from 
the donors, as it will be in a position to: 

(a) Have mulberry plants from which it can source planting material for sale or for expansion. 
(b) Sell the cocoons to JCIPE initially, but there are plans to install postharvest machinery and 

equipment for sustainabilily and marketability of the silk. 
(c) Process finished products in the long run, since raw materials for production of value added 

products are avuilable, e.g. cotton is grown locally. 
(d) Have skilled labour, us farmers were trained and will continue to be trained. 
(e) Have institutional support from ICIPE and Ministry of Agriculture und Rural Development. 

Future outlook 

The group wi ll initially build one makuti house to be a demonstration sile/centre. Following will be 
three makuti houses in the three sub-locations. Finally, each farmer will be expected to build his I 
he,· own makuti hollse for the rearing of the silkworms. 

The group hopes to install machinery for the weaving of silk cloth . This will promote agricultural 
industrialisation in the District. 

Conclusion 

Sericulture is picking up so well thal maximum output and sustainabilily is foreseeable. This will 
trunslate into economic empowerment of the local people and promotion of agricullural 
industrialisation. The uverage monthly income per household will improve from the current Kshs 
2700. 

When integrated with crop production, the output per unit area or per acre will greatly increase, 
resulting in poverty alleviution . The enterprise does not demand heavy usage of pesticides and 
fungir..:ides unlike other farming enterprises. Sericulturc will promote sustainable utilisation and 
management of nutural resources. 
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Constraints Facing the Silk Industry in Madagascar 

Veronique Alson Rakoto 
Ministry of Agriculture 

P.O. Box 842 
Antananarivo, Madagascar 

Ab$tract: Madagascar has a high potential for sericulture; she has many 
thousands of hectares of the wild silkmoth food plants. The climate is 
favourable for rearing the adapted and successfully cmssed silkworms, 
and for planting improved varieties of mulberry trees. There are active 
and experimental breeders and craftsmen for the postharvest cocoons, wilh 
a considerable number of traditional handlooms. 

T he activities in sericulturc meet many constraints: 

{a) The wild cocoon collectors overexploit the forest and the fires ravage 
every dry season, so the wild silkmoth production is menanccd. 

(b) The privatisation of the production of mulberry plants and seeds is 
poorly orgrmised. 

(c) Mulberry land is insufficient for extending the exploitation. 
(d) The lack of extension and marketing information has an effect 

in the silk production. With an effort of organising and training, 
these constraints will be surmounted and then the production will 
jncrease. 

Introduction 

Silk is important for Madagascar, although, we do not produce silk. as much as we would like to. 
The protection of the wild silk moth "Landi be" can contribute to the conservation of the environment 
and the reduction of the fires in the forests for food plants. Mulberry tree is found in most Malagasy 
villages. especially in the highlands. Sericullure development is faced with conslraints: its exploitation 
needs materials and equipment. 

Rearing 

Sericulture is practised especially on the highlands . The ambient temperatures vary from 2 to 170 C 
in dry season and 12 to 27° C in rainy season. 

Landibe 

Generally, wild silkworm is used for silk production, but some people look for cocoons, just to take 
pupae for consumption. 

The species found in Madagascar is "Landi be", Borocera madagascariensis, which lives on "Tapia" 
plants Uapaca bojeri. Landi be is bivoltine, the harvests of cocoons are in June and December. 
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The mulberry silkworm called "Landikely" (small silkworm) or ''Landy vahiny'' (foreign silkworm), 

was introduced in Madagascar in 1850 by the Europeans. It is reared traditionally in three different 

areas: Antananarivo, Antsirabe and Ambosilra, which vary in climaLe as given on Table J. 

Table l: Climate of Antisirable, Antananarivo and Ambositra zones 

Zone Antsirabe Zone Antananarivo Zone Ambositra 

Maximum 27P C (December) 26uC (November) 26° C) (December) 
temp 

Minimum 2° C (June) saC (June) 3°C (June) 
temp 

Rainfall 1350 mm/ J 60 days 1330 mm/150 days 1020 mm 

The varieties of mulberry trees were imported either from Europe or Extreme East and belong to 
three lineages, which arc: M. cl/bc1, M. bombycis and M. lhou. The ''Andrarezina vavy": female 
mulberry tree and "andrarezina lahy'' male mulberry tree, considered as local v<~riety, belong to 
Morus alba. 

Bombyx mori is currently reared and 62 tree stumps are selected to be crossed (Fl ), then given up 
lO the breeders: 32 monovoltines, 12 bivoltines and 24 poJyvoltines. The 28 imported varieties are 
from Europe and Asia (France, India, China. Japan). 

Spinning 

The food plants have an influence on the colour and aspect of cocoons. The colour is more red on 
the feeder plants, "Tsitoavina", and grey on "Tapia" and "Ambrevade", and on the latter, cocoons 
are of smaller size. In every case, the wild silk is the strongest. It is used for the weaving of 
shrouds. Cocoons are harvested 10 days after the moulting and are put on a mat and exposed to 
sunlight, 2 or 3 duys. In order to remove the thorns covering the cocoons, they have to be shaken 
from time to time. 

The spinning of wild cocoons and sometimes mulberry cocoons is realis~::d by using "ampeJa". We 
obtain unrefined threads with an irregular size: 130 to 160 deniers for the landibe and 110 Lo 120 
denjers for lhe landikely. 

Craft spinning mulberry cocoons 

Malagasy people reel or spin after removing the pupae, twist and weave the yarn with a machine or 
they reel and twist the thread by hand before degumming and weaving. 

The Technology 

Sericullure has been practised for many years in Madagascar, without production problems. Thirty 
years ago, the extension of sericulture started with an improvement of the technique of production 
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of mulberry silk. Then, there was training of technicians and fanners. introduction of new races, 
improvement by selection and crossjryg of the existing varieties in mulberry tree and silkworm. 

·" Constraints 

Concerning the wild silk, we now notice an over exploitation of the forests for food plants by 
cocoon collectors. Fires which ravage these forests, almost every dry season, aggravate the situation. 
The production of wild silk decreases year by year. 

Malagasy State has now disengaged from production activities. Therefore, the production of young 
successful plantations of mulberry trees and hybrid seeds of silkworm, is lefl to nursery gardeners 
and private seed producers, but the organisation is still not mature. 

The production of silk is sufficient for the local market and a small percentage is left for preparation 
of clothes for export. The production of si lk is not sufficient in quantity and quality for the 
intemational market. Many farmers cannot extend their mulberry land, because they cannot afford 
a new parcel. Thus more than half of farmers rear up to three boxes of seeds per year. Lack of 
mulberry trees becomes a major consu·aint. 

The lack of information about the situation in the local or international market is a constraint The 
farmers are not informed on the demand (quantity, quality, price), in the domestic market or in the 
exportation. Farmers are not sure that they can sell all their silk products, so they are hesitant to 
improve their production. The major construint is that very few teclmicians are available to train 
the farmers on how to improve the productivity of their exploitation. The number of trajners cannot 
cover all the favourable areas. 

Conclusion 

In spite of the fact that sericulture is a traditional Malagasy evolving practice, il will take a long 
time. Programmes have been set up by the Malagasy government to improve the production. The 
farmers are responsible for the production und the local management is reassured by slate-owned 
forests "Tapia';, 

The extension of sericulture may be intensified and the training of several teclmicians to support 
the peasants is a necessity for the expansion of sericulture production and improvement in 
Madagascar. 
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Postharvest Initiatives and Marketing in Uganda 

Gershom Mugyenyl 
National Serlculture Development Centre 

P. 0. Box 7065 
Kampala, Uganda 

Abstract: Sericulture has been successfully introduced in Uganda 
and compares favourably with other traditional/non-traditional crops. 
Sericulture provides employment for women and youth. It is a good 
fall back activity in case of climatic and other natural catastrophes 
and is also suitable for those areas where farmers have limited 
opportunities for cash income. It has been practically demonstrated 
that a farmer in Uganda can get income from sericulture. 3-9 times 
per year. However, it has been found very difficult to export dry silk 
cocoon, because of the voluminous nature of cocoons and limited 
size of the dry cocoon market The National Sericulture Centre, 
Uganda, in collaboration with ICIPE, Nairobi, has undertaken studies 
in the possibilities of establishing silk post-harvest activities and 
marketing systems for sericulture farming communities in Uganda. 
This paper presents results of initial studies aimed at making the silk 
sub-sector reach a critical size, which will allow it to function in a 
sustainable manner. 
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Postharvest Constraints in Cote d'Ivoire 

Kouao Ahissi 
Compagnie lvorienne Pour /e Deve/oppement des Textiles (ClOT) 

Bouake 01, Cote d'Jvoire 

Abstract: fn Cote d' Ivoire, we have a young project for the development of 
SericuJture. So the absence of experience in the sericulmraltechnology and the I imited 
financial means, constitute the irnportunt constraims for the sericultural development 
in our country. We describe the principle constraints in silk industry on four points: 

(a) Cocoon drying machine 
Our dryer, which is Japanese made, is not in high performance. It rakes long, 24 
hours insteud of 6 hours, to dry. 

(b) Dry cocoon storage, 
( 1) A part of stocked cocoons are forever perforated by insects, and 
(2) Storage and packing cuses are insufficienl. 

(c) Absence of necessary equipment 
In order to be competitive in the world murket, we need the fol lowing equipment 
which are lacking: 
(I) Denier s ize metre. 
(2) Sizing reel. 
(3) Seriplane winder. 
(4) Seriplane iHumination apparatus. 
(5) Cocoon cooking machine. 
(6) Cohesion tester. 

(d) Workshop processing raw s ilk 
In order to supply local weavers with degumming and dyeing thread, we need the 
following equipment: 
( I) Degununing workshop with facilities, and 
(2) Dyeing workshop with facilities. 

Background 

Cote d'Ivoire Sericulture Project was established 10 years ago to alleviate successive crisis of 
cotton fibre price on global market since 1980. That project is cnlrusted to CIDT, which already 
managed natural fibre production in C6te d'lvoire for more lhan 30 years. 

Main Objectives of the Project 

National development strategy 

(a) Income generation for rural population, 
(b) Providing employment, and 
(c) Improving standards of living in general. 
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Quantitative objectives 

(a) The initial objective was to produce 180 tonnes of raw silk in 10 years by involving 
10,000 families. 

(b) The initial objectives, which were too ambitious, were revised twice within 10 years due to 
lack of finance. 

Facing financial difficulties, the government ordered in 1996, a study for the new Strategy. It was 
suggested that the initial objective be revised from 180 tonnes to 82 tonnes of raw si lk by involving 
800 farmers. 

The new strategy suggested two solutions: 

(a) improvement of rearing system, and 
(b) establishment of reeling machine in order to avoid problems on global marketing of dry 

cocoon. 

ln 1998, when we received the reeling machine, we took its capacity a::; quantitative objective. It is 
about 75 tonncs of fresh cocoon or 32 tonnes of dry cocoon. 

Difficulties in Rearing System 

(a) Insufficient training of extensionists and farmers. 
(b) Unsuitable rearing materials and equipment, such as incubation tray, nursery tray and rearing 

bed. 
(c) Adaptability of silkworm seeds. 
(d) Negligence in rearing techniques: Lack of hygiene. irregular feeding, and insufficient spacing 

und c leaning of rearing bed. 

Consequences 

(a) Regular diseases during rearing. 
(b) Poor quality of cocoons. 
(c) Low yield of cocoon/box. 
(d) Discouraged farmers. 

Production from 1990-1999 

(a) Decline of average yield since 1997 (23kglbox) to 1 Okg/box in 1999 (Table 1.). 
(b) Main constraint is silkworm diseases. 
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Table 1. Evolution of production from 1990 to 1999 

Years Farmers Mulberry Number Boxes Ave•·age Boxes P1·oduction 
involved area of rearing received yield per a·eared Fresh Dry 
in renring cycles box cocoon cocoon 

1990 9 45 3 30 25 24 605 260 
1991 36 18 3 90 72 22 1565 681 
1992 60 30 4 150 133 22 2~58 1300 
1993 60 45 4 240 209 21 337 1455 
1994 60 50 4 360 320 14 4463 1585 
1995 36 50 4 340 201 18 3700 4180 
1996 63 75 4 325 278 23 6483 2333 
1997 102 107 6 500 366 23 8278 3722 
1998 138 71 4 700 667 13 8744 3107 
1999 148 78 5 950 785 10 7731 3113 

Suitable Solutions 

Mulberry cultivation 

(a) Training of farmers on cultivation. 
(b) Improvement of technical cultivation of Kanva-2. 
(c) Introduction of new varieties with high nutritive V<tlue. 

Silkworm rearing 

(a) Suitable feeding, c leaning, hygiene and spacing. 
(b) Identification of suitable varieties of Kinshu x Showa (Japan), 9F7X (China) and Chul Thai 

No. 5 (Thailand). 

Table 2. Partial results after improving rearing system 

Rearing Origin of Rearing Data of far.ning Boxes Fresh Average No. farmers per 
cycle silkworm period reared cocoon yield yield issue (kg/box) 

eggs 2000 product per yield 
No. of No. of <20kg 20-30 >30kg 
villagers farmers 

Japan June-July 59 100 199 3035 IS 59 29 12 

2 Japan July-August 42 52 81 1045 13 46 6 0 

3 China Sept-Oct. 47 70 90 2046 27 7 46 18 

4 China Oct-Nov. 108 2707 25 

5 China Nov- Dec. 
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Current situation of silk activities 

The resu lts after improving the rearing system arc provided on Table 2. There is: 

(a) More control of diseases. 
(b) Improvement of average yield/box. 
(<.:) Chinese eggs are more suitable in our agro-climate. 
(d) We cannot compare bolh origins of eggs now, because of lack of complementary information. 

The farmers: 

(a) are provided with formalin for disinfection 
(b) sell 80% of the eggs 
(c) have 68% of time to do other cul tural activities after silkworm rearing 

The reeling machine was established in October 1999 with technical assistance of French specialists. 
Training of staff commenced at fi rst testing from October 1999 to July 2000. This unit consists of 
the following parts: 

Reeling 

(a) 2 semi-automatic m1its, each with 40 and 80 ends, respectively from Japan, 
(b) I unit multiends (manual) with 100 ends from India, and 
(<.:) I unit re-reeling, and 
(d) The texturation unit consists of winding, doubling and twisting. 

Table 3. Synthesis of the economics of mulberry cultivation 

Designation I Amount 

FCFA US$ 

(a) Objectives 

I ha. of mulberry field with 20,000 feetlha. 
Rearing 5 cycles/year 
Boxes 4 rearing: 20 boxes/year 
Average yield per box: 30kg/box 
Annual production: 600kg fresh cocoon 
Price first quality 
Duration of rearing: 115 days (38%) in the year 

(b ) Fnrming income 

Annual raw income 
Annual charges of fanning 
Annual net income 
Day remuneration 

1,000 

600,000 
287,600 
3 12,400 

2,7 15 

1.5 

800 
383 
4 16 

4 
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Postharvest Constraints in Silk Industry in Cote d'Ivoire 

The income generation is minimal (Table 3). 

In Cote d'lvoire, the project for the development of sericulture is still young. So, the absence of 
experience in sericuJLure technology and the limited financial resources, constitute tbe important 
constraints for sericulture development in our country. We describe here the principal constrainrs in 
our silk industry as follows: 

(a) Our dryer machine from Japan is not of high performance. It takes 24 instead of 6 hrs to dry. 
(b) A part of stocked dry cocoon is forever perforated by insects. 
(c) Storage and packing l:Ondi~iom; are insufficient. 

Prospects of Fresh Cocoon Production 

Table 4. Future prospects of fresh cocoon production, short ~md long tem1 (1998-2003) 

Years No. of Mulberry No. of Eggs Average Production (tonnes) 
farmers area rearing boxes yield of 

cycles to rear fresh 
cocoon/box Fresh Dry 

1998 209 107 5 914 25 23 9 
1999 256 150 5 1200 25 30 12 
2000 300 200 5 1500 26 39 15 
2001 300 300 5 1800 28 50 21 
2002 300 450 5 2000 30 60 25 
2003 300 450 5 2500 30 75 32 

Lack of necessary equipment 

(d) In order to be competitive in the world market, we need the following equiprncntlhal are 
essential for silk quality control: Denier meter (scale), sizing reel, seriplane winder, seriplane 
illumination apparatus and cohesion tester 

(e) In order to supply local weavers with degumming and dyeing thread, we need lhe following 
equipment: 

(i) Degumming workshop with focilitics, and 
(ii) Dyeing workshop with facilities. 
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Objectives of Post Harvest Technology 

First level (local market supplying) 

(a) Establishment of facilities in order to control: 
(i) dry cocoon storage, 
(ii) silk quality control. 
(iii) deguming and bleaching, 
(iv) dyeing, und 
(v) fabric design and printing. 

(b) Establishment of weCiving section wit II tile following facilities: 
(i) Mechanism of handloom weaving. 
(ii) Mechanism of power loom weaving. 

(c) lmproveme/11 of traditional weaving system for: 
(i) Production centre within reeling fuct.ory. 
(il) Training centre for traditional weavers. 
(iii) Organising weavers in cooperatives in order to acquire faci lities together. 
(iv) Supplying weavers with modern handloom and power loom machines. 
(v) Supplying all their silk needs. 

Second level 

(a) Establishment of facilities in order to supply the following nwrket: 
(i) Local textile industry. 
(ii) Global market. 
(iii) Silk production wil l be: 

I 51 quality (2A·3A and more) = 60%. 
2nd quality (A-B) = 20%. 
3rd quality (artisan) = 20%. 

Final objectives (1st phase, 1998-2003, see Table 4) 

(i) Farmers (3000) including 50 women 
(ii) Mulberry on 450 ha. 
(iii) Average of mulberry surface/farmer, 1.5 ha. 
(iv) Suitable rearing houses (300) 
( v) Egg boxes to rea.!' (2500) 
(vi) Average of yield 30 kg/box) 
(vii) Fresh cocoon production expected (75 tons) 
(viii) F<umer's raw income (CFA 75,000,000 or US$100,000) 
(ix) Est.imated employment (direct and indirect) 

Agriculture extensionists (30) 
Reeling machine staff (60) 
Spinning women (recorded 1996) (200) 

• Weavers (recorded 1996) (5000) 
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Social environment 

(a) Farmers and close relations (10/farmer). 
(b) Finishing enterprises (clothes) . 
(c) Middlemen (dealers in silk clothes). 
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Role of Grainage in Silk Industry in India 

Raje Urs 
Silk Seed Production 

Central Silk Board 
Ministry of Textiles BTM Layout, Madiwala 

Bangalore 560068, India 

Abstract: Silkworm seed is an important input for the silk industry and the 
sector plays a vital role in organised silk production in India. The success of 
s ilk indust1y mainly depends on the timely production and distribution of 
good quality disease fn:e silkworm seeds to farmers. The basic seed 
requirement of the entire country is met by various basic seed fanns spread 
in different n.:gions uccording to demand. Similarly, the production of basic 
seed is aJso well organised and developed in each State. These sectors are 
completely under the superv ision and control of the government. 

The grainage is a cenLre equipped with prescribed facilities and manned 
by ex pens to produce quality silkworm hybrid seeds for raising commercial 
reeling cocoons. In India, the grainagcs are functioning in Central and 
State government levels and also under the private sector. The private 
agencies arc called Licensed Seed Producers (LSPs) and contribute a major 
s h~:~re of the seed production. The quality standard and other requirements 
are further regu lutetl through seed legislation by the re:-;pective provincial 
governments, supervised by experts. The grainages under the central 
government (Central Silk Board), basically function as a model to provide 
quality leadership in seed production and coordinate technology transfer. 

The private and state government seed producers arc trained in the new 
techniques adopted in these grainagcs. In order to develop new technologies 
and innovations, the CSB has set up a silkworm Seed Technology Laboratory 
at Bangalore. A lot of emphasis is laid on the entire set up of the seed 
organisation for steady and consistent production of silk in India. 

Introduction 

Silk is a textile material of limited production. It is a natural matel'ial identified with human civilisation 
and culture. Silk being the most exquisite natural fibre, continues to enjoy its unique place, seldom 
challenged by any other textile fibres. Sericulture, the practice leading to the production of silk, 
consists of mulberry cultivation, silkworm rearing, silkworm seed production, silk reeling, weaving, 
dyeing, printing and trading. 

Sericulture though initially confined ro China, has spread to many other parts of the World due to 
its specific qualities and adaptability to locaJ requirements. It is an agro·based labour intensive 
cottage industry. which provides employment to millions of rural people. It is considered as an 
ideal tool for alleviuting rural poverty in many developing countries. Silk is the only textile fibre 
produced by masses rather than mass production. One hectre of mulberry can provide employment 
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to about 13 persons throughout the year at different s tages of its conversion to silk fabrics. The 
investment is low and the cropping period is short. It can be practised under varying agro-climatic 
conditions and 4 to 5 crops can be taken annually under the tropical conditions. The labour involved 
is light and the practices are simple. It provides greater participation of family labour. Sericulture 
can provide opportunities for stable and additional income, especially to landless and marginal 
farmers. 

History of Silk in India 

Silk is known in India for a long time. It is said to have been introduced during 500 BC. In its long 
history, the silk industry has faced periods of prosperity and also of decline. With the patronage of 
British East India Company, the silk industry was organised in the State of West Bengal during the 
Seventeenth Century. Silk industry was introduced in the southern parto; oflndia during the Eighteenth 
Century and the industry prospered with the royal patronage of erstwhile kings. The industry 
prospered during the First and Second World War due t<J high demand of silk for manufacturing 
parachutes, but received support of the Government and later lost its importance, leading to the 
decline. However, after independence in 1947, the industry has been reorganised and established as 
a viable avocation to support the economy of the rural areas. 

The silk industry in India is primarily practised as an agro-based cottage industry. It has provided 
job opportunities to about 7 million rural folk. Sericulture is predominrullly practised by small and 
marginal farmers. On average, the cultivable area of Indian sericulturists is about half to one acre. 
The sericulturists are mostly poor and the fami ly labour is engaged in cocoon production. The 
farmers need constant government support for seed supply, extension services and marketing of 
cocoon and silk products. 

Importance of Silkworm Seed 

Silkworm seed is an important input for the silk industry and has played a vital role in organising 
the industry in India. The success of sericulture mainly depends on timely production and distribution 
of good quality disease free silkworm seed to farmers. The silkworm seed supplied should be 
disease free, high yielding and adaptable to the agro-climatic condjtions of the region. Since many 
crops are raised throughout the year in different seasons the seed quality, timely availability and 
adaptability to different seasons becomes more important, as the performance of one crop affects 
the successive crops. 

The successful sericulture vis-a-vis seed production can be achieved by: 

(a) organising systematic seed production, 
(b) facilit ies for silkworm breeding, and basic seed multiplication, 
(c) organisation of seed cocoon production zones, 
(d) establishment of hybrid seed production centres, 
(e) research and development support for cultivation of mulberry and silkworm rearing, 
(f) development of disease control measures, and 
(g) intensive extension effort, to train and educate the field functionaries and fanners. 

Realising the importance of seed, the Government has made efforts to organise and develop seed 
sector, which has laid a solid foundation for expansion of silk industry in the country. 
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Jn India, multivoltine races are predominantly raised for production of silk. During the early part of 
the Nineteenth Century, only pme races of native multivolline silkworms, like pure Mysore and 
Nistari were reared by the farmers and the silkworm seed was also mostly produced and used by 
them. Except for some I imited extension services, the industry totally lacked the support of research 
and development. Secondly, crop failures were very common, the cocoons produced were of very 
inl'erior quality and the quantum of silk reeled was also less and inferior. In the year 1922, the 
concept of hybrid silkworm rearing was introduced to improve the quality and productivity of silk. 
However, the concept did not gain momentum until 1940, due to absence of logistic support in 
raising pme races and their systematic multiplication. 

Government Intervention 

The problem of silkworm diseases, especially, pebrine has been a bane of si lk industry from the 
early days. In fact it ruined the silk industry in many countries like France and Italy, and affected 
growth in many of the Asian countries. The Government enacted Silkworm Disease Control Act in 
1943 to check the silkworm diseases and bring the private seed producers under the Government 
control. Subsequently, the Silkworm Seed Act was passed in 1952 and the private seed preparers 
were licensed under the Act. The Act also provided for supporting the seed pmducers with adequate 
training, supply of essential equipment for seed production and a quality control check by trained 
govemment officials to control diseases and the quality of seed. Further, to also check the culindestiue 
silkworm seed production by the fanners and untrained seed preparers, and to ensure the supply of 
disease free hybrid seeds to sericulturists, the Government introduced a comprehensive Silkworm 
Seed and Cocoon Act in 1959. These developments marked the beginning of organised si lkworm 
seed production on scientific lines. T hese efforts brought a steady growth in sericulture sector both 
qualitatively and quanLitatively. 

Concept of Hybrid Silkworm Rearing 

With the improvement in performance of hybrid silkworm seed and increase in productivity of 
cocoons, the demand for hybrid silkworm seed gradually increased during 1940s. To meet the 
demand for hybrid si lkworm seed, the Government identified successful farmers and supported 
them to undertake production of hybrid silkworm seed. During the .initial period , the hybrid seeds 
were produced by rearing the local Mysore/Nistari race in an identified area, and imported bivoltine. 
breeds like C.Nichi and HS6 from China and Japan. The hybrids of local and exotic race were 
produced for raising commercial reeling cocoons. However. since these bivoltine races were basically 
of temperate origin, they used to deteriorate very fast, when shifted to the tropical zones, because of 
repeated multiplication and change in climatic conditions. To overcome lhis problem, the Government 
organized Basic Seed Farms (BSFs) at higher altitudes to revitalise these exotic races, before u·ansfer 
to plains. It helped to overcome the problem of deterioration of silkworm strains to some extent, 
but could not totally help in maintaining the productivity standards and spread of diseases. 

Origin of Central Silk Board 

Realising the importance of si lk industry for improving rural economy, the Govemment of India on 
the advise of the silk panel, constituted the Central Silk Board (CSB) in 1949. It was entrusted with 
the responsibility of development of silk industry in the country with a perspective plan for 15 
years, and to provide total research and development support. To carry out the mandate, the CSB 
reorganjsed and established "Sericulture Research Stations" in Karnataka (South Zone), West Bengal 
(East Zone) and Jammu and Kashmir (Northern Zone), during 1960. These research institutions, 
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through a systematic research, in a short span of 10-15 years, made breakthroughs in a lmost every 
field of sericulture. 

Research and Development Support 

Hybrid seed re.aring was introduced earlier. However, the productivity rmd quality of Indian silk remained 
low for a long time. The productivity was as low as I 0- I 5 kg mw silk per ha. compared to about I 00 kg 
in the sericulturally advanced countries like Japan. The reasons for low productivity were mainly lack of 
research and development support, poorly organised seed production, unregulated impott of silkwoiTTl 
seed and absence of an apex body to coordinate and monitor developmental activities. 

After the reorganisation of research stations, through a systematic research, evolved new mulberry 
and silkworm strains, which are productive and qualitatively supel'ior. The productivity of these strains 
have virtually doubled the yield. A package of cultivation practices was developed for cultivation of 
mulberry and silkwonn rearing, which have reduced the drudgery of rearing and brought down the 
frequency of feeding ofsilkwoiTTJ from 10 to 4 times a day. To contain the si lkw01m diseases, suitable 
procedures and methods, whjcb are simple and effective, were worked out. On the reeling s ide, new 
reeling machine was fabricated with package of techniques for processing and reeling of cocoons, 
which could yield substantially superior grade of silk. Further methods of basic seed maintenance and 
multiplication, technology of seed production, processing and preservation of seed were evolved, 
which laid the foundation for organised seed production in the country. 

In order to develop new techniques and technologies in the seed sector, CSB ha'\ recently set up u 
SilkwoiTTJ Seed Technology Laboratory at Bangalore. The laboratory has developed mtmy techniques, 
which have improved the productivity and quality of the gralnages. 

Structure of Seed Organisation 

The R&D efforts not only paved the way for introduction of bivoltines during 1970s to improve the 
productivity and quality of Indian sjlk, but also to establish a sound scc.:d organisation for stcudy 
and continuous supply of silkworm seed to the farmers. The present seed organisation system of the 
country, is the culmh1ation of all these efforts to fully meet the demand of silkworm seed of the 
country. The entire seed production in the country is organised through lwo major sectors namely : 

(a) Basic Seed Organisation. 
(b) Commercial Seed Organisation. This categorisation was necessitated, in order to inculcate 

quality parameters at all levels of the production process. 

Basic seed organisation 

Availability of quality basic seed, is lhe foundation for the seed organisation. Considering this fact, 
an integral approach by adopting the following strategies was made for the production of seeds: 

(a) Stabilisation, maintenance and continuous supply of breeders' stock through P4 station. 
(b) Parental seed multiplication through bao;ic seed farms (P3 and P2) in three climatic zones. 
(c) Generation of parent seed cocoons through seed rearers (PI cocoons). 
(d) Organised production of Fl hybrid seed through grainagcs. 
(e) Technology support for seed sector 
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The breeders' stock produced in the research institutes are supplied to the P4 basic seed farms 
siLuated in selected zones. These stocks are replaced every 3 years in order to maintain the purity 
and robustness. The multiplication operations in P3, P2 and Pllevels, are carried out in different 
basic seed farms situated in different agro-climatic conditions. These farms are organised with 
adequate facilities to rear the worms and produce seeds at prescribed norms and procedures. 

The convergence of basic seed production in a four level system is to inculcate and maintain the 
quaJit:y standards at all stages of seed rearing and production. These levels are characterised by the 
observance of specific norms in the farm maintenance, rearing practices and grainage operations. 
In all these levels, a hard set of norms are being followed to produce disease free seed with vigour. 
In order to instil the yuality requirement of the seed sector, the entire basic seed furms are placed 
under the government sector. 

In order to produce large quantities of parental seed cocoons for hybrid seed production, an area 
compris ing s~veral farmers/villages are designated as seed area (seed zones) through legislation. 
The farmers in these seed zones are expected to rear only pure silkworm races identified and 
authorised for the pUt'j)ose. Jn order to maintain quality standards of parent :seed cocoons, the 
government extended adequate support to the farmers for advisory service, through a network of 
Extensionffechnical Service Centres and supply of chemicals for disinfections to prevent diseases. 
The crops arc monitored and periodically tested for maintaining purity, as disease free and cerlified 
for viability. Only the certified cocoons are supplied to seed production centres (grai nages) for 
production of hybrid seeds. 

The infrastntcture set up is organised for basic seed maintenance and multiplication as shown in 
Table I. 

Table 1: Basic seed infrastructure units In India 

Province Basic seed farm 

ProYincial govt. C.S.B. 

Karnataka 96 4 
Tamil Nadu 21 2 
Andhra Pradesh 50 3 
Kerala 
Maharashtra 
Gujarat I 
Madhya Pradesh 2 1 
West Bengal 22 5 
Bihar 0 I 
Orissa 1 2 
Uttar Pradesh !3 2 
J anunay and Kashmir 10 1 
Assam 1 1 
Total 218 25 

Total 

100 
23 
53 
I 
2 
2 
3 
27 
1 
3 
15 
11 
2 
343 
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Commercial silkworm seed production centres (grainages) 

The grainages are establishments, where disease free and quality silkworm seeds are produced 
.scientifically. It receives raw malerials, the seed cocoons, which are produced by farmers at the 
recognised seed zones. The grainages are operated by central government, provincial government 
and private sector. There are about 898 grainages in the country (Table 2) to rncet the requ irement 
of 33 million dtls annually. 

Table 2: Silkworm Seed Production Centres in India 

Province No. of gralnages 

Provincial govt. Private c.s.n. Total 

Karnataka 91 700 7 798 
Tamil Nadu 10 22 3 35 
Andhra Pradesh 7 0 3 10 
Kerala 0 0 I I 
Maharashtra l 0 I 2 
Gujarat I 0 0 I 
Madhya Pradesh 6 0 1 7 
West Bengal 4 0 4 8 
Bihar 0 0 I I 
Orissa 4 0 5 
Uttar Pradesh 6 0 7 
Jammu and Kushmir 5 0 6 
Haryuna I 1 
Rajasthan 15 15 

Total 152 722 24 898 

About 80% of the grainages in the country are functioning in the private sector. The remaining 20% 
are shared between the provincial and central government at 17 and 3%, respectively. The policy of 
the government is to facilitate the private producers to produce and supply quality silkworm seeds. 
The grainages under the government sector would act as u role model to provide quality leadership 
in seed production and coordinate technology transfer. These government grainages under Central 
sector, organise various programmes to train and disseminate new techniques and technologies to 
the provincial and private grainage operators. The quuntum of seed produced in India during the 
last 3 years is given later. 

Impact of Organized Seed Sector on Indian Silk Industry 

Some four decades back, the country depended on imported seed for domestic requirement. The 
seed sector was in a poorly organised state and the production did not show a definite trend. The: 
estublishment of a sound seed organisation was the foundation of organised seed production. The 
system could absorb the technological innovations and productive breeds to produce high quality 
seed. The well laid out infrastructure in different provinces, further paved the way for increasing 
the seed production with increase in mulberry area, and to make available, the seed to farmers in 
udequate quantities in time (Table 3). 
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Table 3. Dtls production per (in lakh nos) sector from the 1997-1998 and 1999-2000 

DFLs Producti{)n (ln lakh nos) 

1997-1998 1998-1999 1999-2000 

Province Govt. LSPs& Total Go,•t. LSPs & Total Govt. LSPs& Total 
others others others 

Andhra Pradesh 183.00 444.42 627.42 157.34 5M.93 722.27 168.48 642.30 810.78 
Arunachal Pradesh 0.04 0.50 0.54 0.65 - 0.65 0.20 0.20 
Assam 4.64 - 4.64 8.32 - 8.32 9.33 - 9.33 
Bihar 6.09 - 6 .09 2.80 0.08 2.88 3.73 . 3.73 
Gujarat 0 .08 0.02 0 .10 0.04 - 0.04 - 0.04 0.04 

Haryana 0.06 0.06 - - 0.00 - - 0.00 
Himachal Pradesh 2.34 2.34 4.68 3.38 1.23 4.61 2.99 1.59 4.58 
Jammu and Kashmir 31.62 - 31 .62 35.58 1.07 36.65 36.16 - 36.16 
Kama taka 603.79 1282.54 1886.33 567.95 1291.64 1859.59 444.59 1281.84 1726.43 

Kerala 0 .78 0.78 0 .97 - 0 .97 1.2 1 - 1.21 

Madhya Pradesh 9 .82 1.48 11 .30 7.87 - 7.87 8.26 - 8.26 

Maharashtra 5.53 - 5.53 7.71 - 7.71 9.55 - 9.55 

Manipur 13.92 - 13.92 15.34 15.34 16.15 - 16.15 

Meghalaya 3.08 - 3.08 1.97 - 1.97 2 .39 2.39 

Mizoram 0.89 0.11 1.00 1.97 - 1.97 2 .39 - 2.39 

Nagaland 0.18 0.18 0 .11 - 0.11 0.08 0.08 

Orissa 2 .75 2.75 1.55 - 1.55 1.58 - 1.58 ;! 
Punjab 0 .94 0.94 0.92 - 0.92 0.16 - 0.16 a: 
Rajasthan - 0.46 0.46 - 0.35 0.35 - 0.29 0.29 5' 

Ci) 

Sikkim - - 0.00 - - 0.00 0 .02 - 0.02 3 
Tamil Nadu 87.21 52.46 139.67 88.33 5!.18 139.51 80.30 72.70 153.00 

Ill 

5-
Tripura - 0 .71 0.71 0.88 - 0.88 0.92 - 0.92 ::1 

~ 
Uttar Pradesh 5.74 7.45 13.19 6 .26 12.25 18.51 13.55 3.01 16.56 

~ West Bengal 118.30 4S1.93 600.23 113.30 374.43 487.73 111.83 395.35 507.18 X-
Total 1080.74 2274.48 3355.22 1023.14 2297.16 3320.4 913.67 2397.32 3310.99 Ct) 

1\) ::r 
w .g 
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This systematic development of seed infrastructure has helped India to consistently increase the 
silk production. There is tremendous improvement in the Indian silk industry for the last five 
decades. The growth can be attributed to the impact of research achievements in the first instance. 
However, the technological improvements and strategic planning made in the seed sector, has helped 
to absorb the R&D developments for improving the productivity and quality of Indian silk. These 
developmental indicators are detailed in Table 4, aJong with other production parameters. 

Table 4: Development Indicators and other production parameters 

Year Mulberry Raw silk DFLs Renditta Mean productivity 
acreage Production (Lakhs) 
(Ha) (Tonnes) Silk!Ha Cocoon/Ha 

(kg) (kg) 

1951 56 732 957 862 17.00 J6.87 287.09 
1960 82 954 1 185 16.8 14.29 240.23 
1970 98 248 2 3!9 I 379 14.80 23.60 348.89 
1980 170 000 4 593 2 190 12.70 27.02 342.40 
1990 316 610 I 1 486 3 172 10.20 36.28 368.48 
1995 286 496 12 884 2 856 9.00 44.97 406.16 
1997 282 244 14 047 3 355 9.10 49.77 451.72 
1998 270 069 14 260 3 320 8.90 52.80 468.64 
1999 227 151 13 995 3 3JO 8.90 61.6 1 548.23 

The seed production has made a giant leap from 862 nos to 3310 lakh nos, almost a fourfold 
increase from the 19511evel. ConcomitanUy, the raw silk production has increased with the increase 
in production of seed. Sjmilar1y, the productivity of silk has increased with the quality improvement 
in the seed. The cocoon productivity per hectare increased from 287 to 548 kg. almost threefold 
increase from the 1951 level (Table 4). The renditta which was 17.00 has come down to 8.90, an 
improvement of 100% from the 195 I level. The productivity of raw silk per hectare has increased 
from about I 7 to 62 kg. 

These achievements can be attributed to the overall improvements in various sectors. The seed 
sector played a vital role in achieving this growth and provided sound footing to the industry for 
sustained and consistent growth. 
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Prospects of Wild Silk and Mulberry Farming in Swaziland 

Phumelele Ginldza Dlamini 
Ministry of Agriculture and Cooperatives 

Malkerns Research Station 
P. 0. Box 4 

Malkerns, Swaziland 

Abstract: The paper profiles silkworm species and honeybee ecotypes 
oCCil(ring in Swaziland. The indigenous host trees for silkworm species 
occurring in the country are also mentioned. Utilisation of silk and 
honeybee products by Swazi people is outlined. Potential for sericulture 
exits in the country and these commercial insectS should be kept and 
reared at the research station for continuous supply of these products. 

Country Profile 

Swaziland is a land-locked country with an area of 17,363 sq. km, bordered at three sides by the 
Republic of South Africa (RSA) and Mozambique to the East. The 1994 census estimated the 
population at 850 000, with a growth rate of 3.2% per annum. 

There are four agro-ecologicaJ zones from West to East, the High velds, Middlevelds and Lowvelds, 
and Lubombo Mountains. These ecological zones represent different topographies, climatic 
conditions, natural habitat and agricultural production systems. 

Climate and Agroecological Zones 

The High velds have the most sub-tropical climate with an average temperature of I 60C, I 000-1500 
mm rainfall per year and an allitude of 900-1800 m.a.s.I. The Middleveld and Lubombo have a 
warmer sub-tropical climate with an average temperature of 19°C, 750 -lOOOmm rainfall per year 
and an altitude of 450 -9000 m.a.s.l. 

There are two distinct seasons in all the agroecological regions in Swaziland, the wet summer and 
dry winter. Almost four times as much rain falls in summer (from October to March) than in winter 
(from April to September), in all regions. 

Conservation and Utilisation of Commercial Insects in Swaziland 
Silk Farming 

Both wild silk and domesticated mulberry species do occur in Swaziland, but silk produced by 
silkworms has never been harvested on these tree species. Sericulturc has never been practised 
before in Swaziland. However, two silkworm species occur in the country, the Argema spp. is 
mainly found eating leaves of the "umtfombotsi", Spirostacys africana and Marula, Sclerocarya 
caffra, particularly in lhe dry Middleveld and Lowveld regions. Traditional harvesting of silk 
produced by silkworms in these regions takes place in October to March. Women harvest silk from 
these two host plants and make rattles, "Emafahlawane" which is an attire used by women during 
festive ceremonies. Potential buyers of these rallies are local women who wear them during festive 
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periods. A pair of rattles costs an equivalent of US$ 3.50. These products fetch high prices just 
before traditional ceremonies like "lncwala"and "Umhlanga'', reed dance and national independence 
days. The audience enjoys the sound coming from ''Emafahlawane" during traditoinal dancing. 
These silk products are sold at most local markets in the country. 

Anuphe spp., "Tindlandlaweni", are mainly found on leaves and branches of 'umhlanhlatsi ' tree, 
particulady in the Highveld and Middleveld regions. A group of larvae come together and produce 
a sizeable strong silk material like a nest. Silk is, however, by no means the only commodity spun 
from these indigenous tree species. 

These versatile trees can offer a variety of products that increase peoples ' income. Women brew 
traditional beer from Marui a fruits. The bark and roots possess medicinal value, which cure among 
other things. stomach ache and certain sicknesses in livestock. Most people in the Lowveld region 
use wooden poles from SpirostCJchys africcma, to build houses 

The potential exists in Swaziland. The resources are in place and on ly a few things need to be 
organised. The establishment of sericultUI'e would definitely help generate working opportunities 
for the disadvantaged Swazis. A few countries have already shown interest in our cocoons, Japan is 
one of them. 
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Status of Mulberry and Wild Silk in Madagascar 

Honore Michel Randrianandrasana 
CCDNAMANA 

Logt1 CITE KBF Andriato 
BP 1451 

Fianarantsoa, Madagascar 

Abstract: In Madagascar, people do not know the life cycle of the silkworm. 
Hence, they arc unable to exploit them to improve their standard of living. 
This made us truin these people, in order to appreciate these insects, respect 
the environment and stop lhe destruction of the natural forest. 

l.n 1997, with the request or the Mayor of Ambalavao and with her help, the 
Collaboration Commune pour le Dcveloppement(CCD), "NAMANA" built 
a Training Centre in Ambalavuo in order to give training on Scriculture, to 
the people in the community, especially single mothers and others in need. 

Historically, the small town of Ambalavao had been known for its production 
of ''lamba Iandy" (silk cloth/material). CCD NAMANAworks atAmbalavao 
to promote again the celebrity, the silk cloth, which creates jobs, protects 
the environment and takes pari in the development of the country. 

Ambalavao. the region where we have our mulberry trees, is a temperate 
region. Most of the soil in this region has been destroyed by erosion. We 
h<tVe chosen the destroyed p<trts for the plantation to defend and restore the 
soil and promote scricuiLUre. 

The Associalion is called the Coll abor!ltion Commune pour le Devetoppement NAMANA which 
means, working together for the development of NAMANA- NAMANA meaning friends. This 
Association has 19 members and its headquarters is in Fianarantsoa. 

IL WitS established in September 1995. The CCD NAMANA's activities include rural development 
and protection of the environment. We are working in two communities, Ambalavao situated in the 
middle South of Madagascar and Ambohimahamasina in the southeast. 

We are trying to help people improve their life, by training them on new agricultural techniques and 
by educating them on the natural resource management. These resources have a priceless value, 
which shou ld be rationally and intelligently used. People should be informed and educated to 
utilise and not overexploit them. One of the cases that interests us is the "Landibe" Borocera 
Madtzgascariensis, a wild silkworm. 

The Wild Silk Industry 

"Landibe" (wild silkworms) are found in several regions of Madagascar, Marovoay (in the northwest), 
in the highlands (Arivonimamo, Ambositra, Ambatofinandrahana, Fianarantsoa, Ambalava.o, Isa.lo) 
and in the southwest (Betroka, Bctioky, Ampanihy). 
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In Madagascar, the population living in town is aware of the economic value of the wild silkworms. 
Unfortunately, these wild silkworms are not seen in town, while in the countryside where they are 
living in nuture, they are threatened by fire, people consume the pupae as food and throw away the 
cocoons. During the past years, pesticides used for the control of locusts have killed wild silk 
moths and other naturally occurring insects such as bees and butterflies_ 

People do not know the life cycle of wild silkworms. Thal is why they do nor know how to exploit 
them to achieve high level production and therefore improve their income. These are the reasons 
that drive the CCD NAMANA to train these people, in order to conserve these insects. conserve the 
environment and stop the destruction of the natural forest. 

Processing 

The landibe feed on "Tapia" trees, K{fpaca bojeri. People go into the bush and forest to collect 
cocoons. When they have gathered enough, they usually remove the spines by beating them in u 
sack. Bo.iling and spreading follows this and before weaving they handspin the silk. 

Malagasy people make different products from wilc.J silk, such as ceremoniul clothes, tableclothes 
with napkins. scarves and burial shrouds. These products ure fairly expensive and can only be 
afforded by the high class citizens. However, some of the highland tribes find it necessary to perform 
burial rites using the landibe shrouds. despite the high cost. These tribes ulso use hmdibe clothes 
during exhumation ceremony performed routinely e.g. every 7 years. 

Status of mulberry 

In 1997, with the request of the Mayor of Ambalavao and with her help, the CCD NAMANA built 
a training centre in Ambalavao to train the community on sericullure, especially single mothers and 
those in need. First priority is given to single mothers, becuuse they are many in that town_ About 
35 % of women arc single mothers. One of the reasons being, the influence of money from the 
cattle market, which is the largest in Madagascar. 

Historically, the small town of Ambalavao had been known by ils production of "lamba Iandy" 
(silk cloth/material). CCD NAMANA accepted the request of working in Ambalavao to promote 
again this celebrity, jobs, protect the environment, and take part in the development of the country. 

The Mayor gave 12 ha. of her land to be used by the CCD NAMANA for mulberry tree cultivarion. 
Ambalavao, the region where we have our mulberry trees, is a temperate region. Most of the soils 
in that region have been destroyed by erosion. We have chosen those destroyed parts for the plantation 
to conserve and restore the soil and give the soil some economic importance. 

The mulberry trees are in most villages on the highlands, especially around the big centres such as 
Antananarivo, Antsirabe, Ambositra and Fianarantsoa. The mulberry trees in Madagascar are 
classified as follows: 

(a) The indigenous common variety called "Andrarezina". Both the male which has small 
leaves and the female with bigger leaves are present in Madagascar. 

(b) Imported varieties from Japan, China, India and Europe. People plant mulberry around 
their houses and farm/gardens as hedges. It is not common in Madagascar to tind 
mulberry in pure stand. 
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The techniques we have used are: 

(a) During dry season, we raised cuttings in nurseries before transplanting them into the main 
field, which was prepared beforehand. Trenches, 40 em width by 40 em deep are dug and 
filled with a mixture of farmyard manure or compost and soil. We use trenches to control 
soil erosion. Once rain comes. we transplant them. 

(b) During wet season, we plant the cuttings directly. The soil preparations are the same as 
indicated earlier. 

(c) Pits are also used in the planting of mulberry. 

Farm maintenance 

Proper maintenance of the mulberry farm is very important, as in any agricultural crop. The following 
practices are carried out to maintain high productivity: 

(a) Weeding as necessary. 
{b) Pruning every year (end of dry season, July- August). 
(c) Watering when needed. 
(d) Applying manure and compost. 
(e) Mulching the soil with cut grass. 

We rear Bombyx mori at our Centre for the training of farmers. However, we have met the following 
constraints: Lack of materials for disease detection, eggs selection, well-trained personnel and 
parent seeds. 

: , I . 

Conclusion 

Mulberry and wild silk industries are still underutilised in Madagascar. As mentioned, there is a 
great potential for the development of silk industry. This will provide employment. increase family 
income, revive traditional culture, and conserve biodiversity and environment. 

The Centre, CCD NAMANA will be involved in training, production, pmcessing and marketing. 

" 
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Prospects of Mulberry and Wild Silk Farming in Zambia 

; I 

Codrine Malambo 
· Misamfu Regional Research Station 

Ministry of Agriculture, Food and Fisheries 
P 0. Box 410055 
Kasama, Zambia 

Abstra<:t: Activities on sericullure started in 1986/1987 in Kasama and 
Mazabuka Districts of the country by the Department of Agriculture and 
later taken over by Small lndListries Development Organisation (SIDO). 
Farmers in the two districts were trained after some staff from the department 
were trained in India. Two sites that could carry out research were identified 
on sericullure. One site was in Mazabuka referred to as "Site A'' and the 
other in Kasama referrecl to as "Site B" . 

A survey was conducted to collect germplasm of mulberry varieties a~ well 
as silkworm species. Five clones were selected for a Wll't and these arc LC 1, 

SMK~o SMK2, SN1 and SR1. These nrc now being maintained at Nanga 
Irrigation Research Station in Southern Province. Other mulberry clones are 
grown as hedges by small scale fanners. S ilkworm, Bombx mori (L) was 

·introduced into the country by the same progrumme and so far on ly three 
races are known to exist in the country. These are NB4D2. NB 18 and CC l, 
and are maintained at Nanga Irrigation Research Station. Current strategies 
are to increase the capacity of the programme in terms of human resources 
development and infrastructure, to e-nhance production of hi gh quality silk. 
T his paper examines Lhe potential of silk htm1ing in the country. 

Introduction 

The chief occupation of the people of Zambia is farming and very extensl ve areas arc occ upied by 
subsistence farmers. It has been estimated that 42 million hectares of land is avai lab!~ for agricult me 
and of this , 85% is suitable for crop production . 

About 40% of Zambia's population depend on agricultllle. Maize, known as ''mealy" is the staple 
. .food and cultivation is widespread with an estimated 800,000 hectru·es being used. The Northern side 
of Zambia uses a traditional "chitemene" slush and burn system of agriculture. This involves felling 
trees over an m·ea, burning branches to leave useful potash and kill weeds, then cultivate the land. The 
products of Zambia's savanna land include tobacco, maize, cotton, sugar-cane. coffee and tea. Other 
crops like cassava, sweetpotato and beans, are grown as subsidiary crops. J n the past decade, half the 
country realised the importance of other crops. like mulberry for borne and siJkworm production.lt is 
the silk industry that has attracted the Zambian Government to put effort effectively, to implement the 
sericulture programme, though resources have not yet been canting ftl!ward to implement the activities. 

History and Background of Sericulture 

The introducllon of sericu!ture farming started in 1986/1987 (ICP/ZAM/6656). This started in 
Mazabuka District and Kasama. During the feasibility studies, it was proved that sericulture was 
indeed a viable venture in Zambia. The programme was started by the Small Enterprises Development 
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Board (SEDB), the then Smalllndustries Development Organisation (SIDO), in collaboration with 
the Department of Agriculture. Farmers were trained in Northern and Southern Province. Staff 
were also trained in India so that the programme could be implemented. 

In 1996 tbe programme was incepted in research and activities started at Mt. Muku lu Research 
Station and later shifted to National Irrigation Research Station in Mazabuka, as site " 'A" and 
Misamfu Regional Research Centre in Kasama as site "B". 

Varieties of mulberry 

Mulberry is not cultivated extensively in the country. A few subsistence and commercial farmers 
grow mulberry in the country. Most of the mulberry trees found in the country are in remote areas. 
It is widespread throughout the country and found as single trees or in smaller numbet·s like two or 
three per household. In the rural areas, it is used for fruit and leaves as vegetable. 

Suitable mulberry varieties were under research in order to identify the best variety that could be 
used to rear silkworms. Currently, five varieties have shown potential. where silkworm can be 
reared and exist in Zambia. A lot more could sti ll be identified, given the resources to establish a 
gene bank. The sil k reeling machine was installed at Mt. Makulu Research Station. At site ' "A", 5 
varieties, namely LC1. SMK1. SMK2, SN and SR1 are being worked on. Other variet ies that are 
grown by farmers are Mwembeshi and CHI· All these are local varieties. However, there arc many 
!l10re local varieties that were supposed to be collected throughout the country, but because of 
financial problems, the activity could not be done. Zambia has a lot of species of mulberry grown 
as hedges that can be util ised for commercial purposes. The names given to these refer to the arcus 
where the clone originated. Examples, LC 1 refer to Lusaka Province Chilanga and SKM 1 refers to 
Southern Province Mazabuka. 

Current production of mulberry 

As p~rl of production, National Irrigation Research Station has 2 hectares of mulberry, but the 
production of raw si lk und cocoons is not yet evaluated (egg production only). A separate plot of 
0.5 ha. has been maintained for research activi ties. Farmers on the other hand planted 3 ha. mulberry 
in Southern Province. In Northern Province, Kasama has 12 fanners around Mulanshi area, with a 
"Lima" (0.25 ha.) each. These are carmuJked for production of cocoons and raw silk as soon as 
possible. The cocoons will be transported to Mt. Makulu, where raw silk will be produced. They 
arc using local varieties that are not yet improved. 

Silkworm races 

Concerning Bombyx mori (L), Zambia started with 3 races, namely; NB4D2, NB 18 and CCI that 
are still being maintained at Nanga Research Station. NB4D2 and NB 18 ure both bivolt.ine races. 
All silkworm races feed on mulberry, but can feed on castor in the absence of' it. 

The egg production centre was established at Nanga. This centre is now producing hybrid eggs for 
supplying lO farmers, though at a very low quantity. 

Staff training 

A number of agriculture staff were trained when the programme was introduced, who in turn would 
train farmers on mulberry and silkworm production. The trained staff were from Ministry of 
Agriculture, Food and Fisheries, Village Industry Service (VIS), SEDB and private sector. 
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Farmer training 

After staff u·aining, farmers were in turn trained. In Southern Province, 35 farmers were trained and 
some planted 0.25 ha of mulberry each. These farmers are found in Choma, Monze and Mazabuka 
Districts. In Lusaka Province, 10 farmers were trained and only 5 of them cultivated 0.25 ha. in 
Lusaka District only. in Northern Province, 12 farmers were trained and are growing 0.25 ha. each 
in Kasama District only. 

Market 
~ o -- I 

The demand for either raw silk or processed silk products in Zambia is very small and sometimes 
non-existent. This is because the majority of the community is not aware of the value of the 
commodity. 

' .. 
Wild silk farming 

The majority of the farming communities in Zambia are not aware that moths can produce silk in 
the wild state. The sericulture industry in the country has not done much as far as wild silk farming 
is concerned. Surveys need to be carried out in order to assess the availability of tree species that 
serve as food substrate for wild silk moths, like Argema, Gonometa, Anaphe and other species of 
wild siJkmoths. 

A limited survey was carried out in the northern part of the country (lsoka District). Only Anaphe 
cocoons were collected and these are maintained atNationallrrigation Research Station Mazabuka. 
When the programme picks, the cocoons will be processed into finished products and later, markets 
for the products will be sought. 

Constraints 

Human resource development 

T he country does not have enough trained manpower at v~rious levels, especially, at postgraduate 
level. Those who were trained by the programme, never had first degrees and even if there was 
some kind of specialisation, other disciplines could not be done (Table 1). The staff who were 
trained could not pick it at the highest level. The programme needs specialised Entomologist/ 
Pathologist and breeders within the Ministry of Agriculture, Food and Fisheries or from other 
interested organisations, to manage and control pests and diseases of both mulberry and silkworm. 
These in turn will ensure that the silk produced is of high quality. 

Equipment 

The cou.ntry has a reeling unit (a complete unit) at Ml. Makulu, that can be utilised to reel the 
cocoons. Currently, this equipment is underutilised, because there is not enough silk for it to operate 
to full capacity. This equipment was donated by the Commonwealth Secretariat and was brought in 
the country in 1991 . 
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Table 1: List of staff trained by the programme to carry out sericulture activities 

Name 

Mr. Mulubwa A. C. 
Mrs. Mulubwa J. N. 
Mr. Malimawa C 
Mr. TemboN. 
Mrs. Yaluma 1. N. 
Mr. Malala·J. 

Qualification 

Post Graduate 
Diploma 
Diploma 
Diploma 
Diploma 
Post Graduate 

Organization 

MAFF 
MAFF 
MAFF 
MAFF 
MAFF/SEDB 
SEDB 

The current grainage system does not have a cold room to facilitate maintenance of eggs at different 
temperature levels. As a result, it is difficult to keep parent eggs. 

Transport 

At the moment the programme has no transport to carry out activities. This transport is required for 
~Jiection of germplasm throughout the country, monitoring of mulberry farmers in the provinces 
and coordinations of all activities in the country. 

Funding 

The programme requires funding. This has been a problem since inception of the programme. It is 
only recently that the government appreciated the importance of financial support for the progrumme 
to take off. The financial support, that is currently available comes from Small Enterpiises Development 
Board (SEDB), who are only interested in the end product rather than the t'esearch itself. Without 
government financial support it is very difficult for the programme to effectively promote and provide 
much needed technical assistance to farmers who are interested to participate in sericulture. 

Future of Sericulture 

Mulberry cultivation is expected to increase when farmers and interested parties realise the 
importance of rearing silkworms. Wild silk on the other hand is a relatively new programme. Once 
logistics and efforts are effectively put to proper use, farmers can as well go into wild silk farming. 

The prospects of developing sericulture in the country are high, because there are a lot of organisations 
interested in the Zambian silk. It is a viable industry in that, it can bring foreign exchange to the 
country. The government, through the Department of Research and Specialist Services will provide 
technical as well as material support in terms of human resources and infrastructure development, 
and will execute the research activities. SEDB, formerly SIDO. will also provide material support 
for the commercial production of silk and will use services of the National Agriculture Information 
Services, to disseminate information on silk production. Other organizations, such as Zambia National 
Farmers' Union, Peasant Farmers Association and Manufacturers Association of Zambia, will be 
involved in encouraging more farmers to venture into sericuJture. 

Once the industry is developed, the idea is to make it sustainable so that the country will cominue 
earning the much needed foreign exchange. Manufacturing industries will require a lot of silk for 
garment production. This can reduce importation of raw materials and thereafter save the textiJe 
industries from losing foreign exchange. 
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Tasar Seri€ulture~··A Perspective Forest Based Industry 
for the Tribes of Gadchiroli and Other Districts 
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Nagpur-440 022, India 

Abstract: The term tarsar is derived from the Sanskrit word tasara, meaning 
shuttle. Tasar is a type of silk produced by wild silkworm, Antheraea spp. in 
India. It contributes only 2% of the total silk production (including mulberry), 
but has special value for the tribal community. The culture of tasar si lkwonn is 
associated with many tribal groups like, Gond , Rajgond and Bhill. In 
Maharashtra, tasar sericulture using A. mylitta race is confined to Vidarbha 
region and mainly in four districts, Gadchiroli, Chandra pur, Bhandra and Gondia. 

About 8.3% of the total forest area lies in Maharashtra and out of about I ,004,000 
ha. (about 22%), is covered with tasar host plant apart from 1100 ha. of economic 
plantation, by the beginning of the year 2000. The total forest area consists of 
about 25- 30 host species for tasar silkworm. India has about 3.8 million tribal 
populations, of which about 30 million live in the wild silkworm cu!tivating 
states of tropical and temperate climates. ln Vidarbha, about 3300 families are 
engaged in tasar set:iculture activities, out of which only 1.3% belong to u·ibal 
groups. Between 1996-2000, there was a considerable reduction in utilisation of 
silkworm seed. This resulted in drastic fall in cocoon and silk yarn production in 
Vidarbha districts, mainly due to less involvement of local tribes. Various measures 
are being formulated, and encourage the tribal groups to be actively involvcmcnl 
in flourishing tasar sericulture, to improve the socio-economic conditions. 

Introduction 

Sericullure is the rearing of silkwonn races for the production of silk fibre using their natural host 
plant. Silk is one of the most ancient. rare and unique textile fibres in the world. Sericulture is a labour 
intensive and agro-based industry, considered as the third largest in lndia and provides employment to 
as many as 6 million people. The cultivation of the host plant to the silkworm to produce cocoons, is 
agrarian in character and reeling of raw silk and production of spun silk yarn is cottage· based industry. 
India has a long tradition and experience in the production of silk. It also occupies a unique position of 
not only being the second largest producer of silk, but also being the only country producing all major 
varieties of natural silk, viz., eri, muga, tasar and mulberry (FAO, 1987: Khurad el al., 1998). Mulberry 
silk from the silkworm, Bombyx mori, is widely used and produced in several parts of the country. 
Non-mulberry silk has been conunercially exploited in the Seventeenth Century. There are about 400-
500 varieties of silk producing Lepidopteran all over the world, and about three varieties of wild 
silkworms, tasar, eri and muga, reared commercially (Shetty and Samson, 2000). Both eri and muga 
are the unique possession of India, especially muga, which is exclusively found in Assam. The tasar 
silk is regarded as a symbol of tribal culture and has been associated with many tribal groups, viz., 
Bhill, Gond, Rajgond, Laman Thakar, Varali, Katakare and Pradhan (Reddy et al., 1997; Yadav, 1997). 
People mostly belonging to Schedule Caste (SC) and Schedule Tribe (ST), are engaged in rearing of 
non-mulberry silkworms. 
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Ln Maharashtra, tasar sericullure is limited to only four districts in two districts; Gadchiroli and 
Clu1ndrapur, where tribal population is involved (Yadav et al., I 997; Mathur et al., 2000). Involvement 
of tribal groups in tasar sericulture plays an important role in India in the total silk production as 
well as in the generation of additional income for low paid rural htbour group. The paper describes 
the present status of tasar seri<:ulture in Gachiroli , Chandrapur, Bhandara and Gondia Districts of 
Vidarbha Region. India has put in place measures to be considered for the improvement in income 
generation for the tribal population. 

Significance of Tasar Sericulture 

Tasar sericultur~; is practised in the forest, using host plants in natural conditions. It does not require 
any investment on plantation of host plants, real'ing house and appliances, unlike mulberry sericulture. 
Tasar sericulture not only checks the destruction of forests, but also gives opportunity to utilise the 
vast natural resources with minimum investment, alongside employment opportunities for rural 
community. It is indispensable as part of tribal cullure and a medium for transformation of the rural 
and national economy. 

In India, it has been practised in two different climatic zones: 

(a) Tropical, which has a dislinct belt of humid and dense forest, spl'eads in the States of Madhya 
Pradesh, Orissa, Bihar, West Bengal and parts of Uttar Pradesh, Maharashtra, Andhra Praoesh 
and ·Karnataka 

(b) Temperate, which extends frorn Western part of Jammu and Kashmir up to Eastern pan of 
Mani pur. A vast wealth of tasar silkworm food plant is estimated over about ll. 16 million 
ha. in tropical and 1.26 million ha. in temperate zones (Fig l.). Presently, only about 5% of 
the tropical tasar host plants are being exploited for production of tasar silk (Mohanty, 1998). 

The total forest cover is 55,479.7 sq. km in Mabarashtra and out of this 3 I 8,348 sq. km belong to 
Vidarbha. About .I ,004,000 ha. of natural forest is available for tasar sericullure in Vidarbha (Sing 
and Sinha, 2000). In Vidarbha, 18,870.75 sq. km (59.27%) of the area is under reserved forest (RF). 
and 12,963.38 sq. km (40. 27%) is under protected forest (PF), and the area under unclassitled 
fore-st (UF) known as "Jhudpi JungaJ" is still under the revenue department and not available Jor 
any kind of cultural practices (Yadav, 2000). 

Out of a total of 3!3 million of the total tribal population in India, about 26 million Jive in tropical 
and 4.0 million in temperate zones, having tasar host cultivated plants (Singh and Sinha, 2000).1n 
Maharashtra, tasar sericulture is confined to only four eastern districts of Vidarbha and about 2262 
farmers ' families are involved directly or indirectly in tasar silkworm rearing, out of which only 
1.3% belong to the group called schedule tribe (ST) (Mathur et aL, 2000). 
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Fig. 1: Tasar silkworm plantation in India 
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An ecorace. Bhandra of Antherea mylitra in Yidarbha, gives better cocoons with a high percen•,:;g·~ 
of shell, silk reelability and durable filament. It is also devoid of any pebrine infection in natural 
population (Yadav et al., J996a & b). 

Tasar silk enjoys the lion share of the total wild silk produced and dominates the npn-mulberry 
si lk export due to its natural colour. It is estimated that only a third of its total produced in India, 
is exported mainly to USA, Germany, France, Hong Kong and UAE (Shetty and Samson, 2000). 
However, its share when compared to the total silk export is decreasing every year (Table I). 

Table 1: Total Tasar silk production in India in 1990-2000 
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Table 1: Total Tasar silk production In India in 1990-2000 

Yea r 

1990-1991 
1991-1992 
1992-1993 
1993- 1994 
1994- 1995 
1995-1996 
1996-1 997 
1997- 1998 
1.998-1 999 
1999-2000 

Tasar Production Export 
Cocoon' Raw Silk Value4 

silk2 fabric3 

392,000 380 1.178 90.851 
339,000 329 1.193 114.113 
395,000 382 
4,442,000 299 2.162 288.113 
300,000 257 2.958 412.308 
178,000 194 1.554 253.063 
230,000 235 1.047 172.297 
293,000 3 12 1.020 162.2 15 

0. 728 134.348 
0.748 138.823 

2 Raw silk production (x I 000 tons). 

Tllird International Workshop 

·Total % 
export Share of 
earning tasar 

4405.307 2.06 
4755.663 2.40 
7331.217 
789 1.000 3.65 
9375.387 4.39 
8460.761 2.99 
8804.443 1.95 
262.842 1.75 
8032.948 1.67 
9378.993 1.48 

' No. of cocoons (x I 000). 
3 Squ11re metres (million). 4 Value in Indian Rupees (million) (US$1 is 45 Rupees). 

Biology of Tasar Silk Moth 

Tasar silkmoth, A. mylitra belongs to the family Saturnidae and super family, Bombycoidect. It is 
characterised by pmminent bi-pectinate antennae in both the sexes and transparent eye spots in the 
middle of each wing. Being a holometabolous insect, it exhibits four distinct stages: egg, larva, 
pupa and adult (FAO, 1985; Mohanty, 1998). 

Egg 

The egg is large, oval, bilaterally symmetrical and creamy in colour and turns slightly bluish, just 
before hatching. It has two dark brown lines running parallel to each other around the periphery. 
The micropyle is marked with distinct dark spots. The egg measures about 3.0 mm a..long the 
micropyler axis, 2.5 mm in width and I .56 mm along the vertical axis and 9.8 mg in weight. 

Larva 

The larva is elongated, cylindrical, robust, hairy and flattened on the ventral surface. The integument 
is soft and delicate during the early stages. Integument becomes tough and leathery in the later 
stages. The body colour is dull , brownish-yellow with black head at the time of hatching, but with 
advancing age, body colour turns green, having pmminent golden yellow spots arranged in two 
rows on the dorsal surface. Sometimes larva appears to be yellow, blue and almond colour. Body is 
distinctly divided into three different parts, head thorax and abdomen. Thorax is composed of 3 and 
abdomen is composed of lO segments. First instar larva measures about 11.3 em in length, 19cm in 
girth and about 25-35 gm in weight. 

Pupa 

The pupa is oval and appears to be burnt sienna. Head is narrow and size of abdominal segments 
increases from 1st to 4th segments and then gradually decreases up to the last segment. 
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Cocoon 

Cocoons are U!1iform and possess well developed peduncle (stalk) in A. mylitta and A. paphia. The 
stat~ is abs~nr in other silkworm varieties like muga, eri and mulberry. Cocoons are oval, closed 
and single-shelled. They have two distinct portions: 

(a) dark brown peduncle with ring at distal end, and 
(b) cocoon (actual shell). 

Cocoons 11re found in many colours, like black, grey, yellow, greyish black, cre<:tm and creamy 
white. The larva spins cocoons in stages: 

(i) Nest formation. 
(ii) Ring formation. 
(iii) Actual cocoon formation. 
(iv) Peduncle formation. 
(v) Cementing of each of the stages which takes about 5·6 hr. I 0 hr, 48-72hr and 3 hr. 

respectively. 

The average dimension of male and female cocoons is about 5.0 x 3.0 em and 5 .. 5 x 3.3 em, 
respectively. The length of the peduncle is about 5·6 em in female and 4 em in male. The average 
volume of the male and female cocoon is about 28.6 and 29.5 cu. em, respectively. The cocoon 
weight during the rainy season obtained at the higher altitude (600- 1 000 MSL), is about 11.0-13 .0 
g in male and 13.0-15.0 g in female. 

Adult 

Adult tasar silkmoth is large and beautiful with cylindrical body in the middle and tapering posteriorly 
Female moth has greater dimensions than males. Male moth has a colour range from brick-red to 
brown. Brown-coloured moth have a wider wing expanse than the brick red ones. The female is 
sepia-coloured with the widest forewing expanse and body colour varies from cadium, yellow, 
through to pinkish-brown. Body and wings are thickly clothed with hairs and overlapping scales. 

Rearing of Tasar Silkworm 

Various eco-races oftasar silkmoth are found in India. However, Sukinda and Daba are domesticated 
in nature and belong to Antheraea mylitta Drury. Three host plants, Termenalia wmentosa (Asan ), 
T. Arjuna ( Arjun) and Shorea robusta (Sal), are mainly used for tropical tasar rearing. Varying 
flora, ecological conditions and geological isolation have led to large variants of A. mylitta , which 
are uni-, bi- or tri-voltine, having different larval duration, cocoon shell weight and filament length. 
A. mylitta being a wild type, completes its larval period outdoors .. While feeding on the leaves of 
host plant in natural condi~ions, larvae are exposed to diverse meteorological conditions, mainly 
temperature and relative humidity (Khurad et al., 1998). Larval development in the natural 
environment takes about 30· 35 days in July - August at 24-34° C temperature and 75-85% RH 
during first cycle, 40-45 days in September-October at 20-30° C temperature and 60-80% RH 
during the second cycle and 60-75 days in November-January at 15-260 C temperature and 40-60% 
RH during the third cycle. Pupae undergo cliapause, either after second or sometimes third crop. till 
the onset of next monsoon (Fig 2). Cocoons harvested from trees are dried in sunlight before being 
processed for reeling. The cocoons used for grainage are cleaned and placed in incubation room for· 
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Fig. 2: A schematic repre~·erztation of the life cycle of bi- and trivo/titte tasar silkworm, 
Antheraea mylitta 

Rearing of domesticated variety is a lot more easier than that of wild variety, because about 50% 
mortality takes place due to various factors <H early stages during outdoor rearing. Improper handling, 
selection of rearing sites and plantation, make things worse and harmful to the health and vigour 
of silkworm population and ultimatel y, very heavy mortality occurs due to disease at a late stage. 
Adopting rational approach and utilising systematic rearing practices, could minimise the loss. 
VaritlUS important aspects of rearing tasar silkworm are given as follows: 

(a) Food plant and rearing site 

Traditionally, the farmer uses the spilrse ly dis tributed food plants as conventional practice. 
Durin~ dr·y winter months. scattered plants fail to maintain the required humidity and this 
conditiOn leads to disease outbreak. Th1ck patches of3-4 m host plants are required for rearing. 
Plantation of low lyi ng planes should be avoided. At least a gap of one rearing crop should 
be given to the host plants. 

(b) Maintenance of rearing site 

Rearing site should be properly maintained. Unwanted bushes, weeds and nests of white ants 
and burrows of rats and other insects. should be cleared to avoid attacks on the si lkworm. A 
bnnd of ash and straw should be ti ed around the trunk to restrict downward larval movement. 
The base of the tnmk should be provided with bleaching powder to prevent intruders. 

(c) Food quality 

Nutrit ional status of leaves plays a major role in the growth and development of silkworm. At 
early stage, tender and juicy leaves are preferred. Subsequent stages require medium to mature 
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(c) Food quality 

Nutritional status of leaves plays a major role in the growth and development of sjJkworm. At 
early stage, tender and juicy leaves arc preferred. Subsequent stages require medium to mature 
leaves, depending on their age. Adequate quantity of leaves, should be avai lable, standardised 
and larvae should be available on the plant, before the release of larvae. 

(d) Brushing 

The important step in the successful rearing is, transfer of Iru·vae on the leaves ufter hatching. 
Traditionally, the leaf cups containing eggs were tied on the branches where Jru·vae are exposed 
to varied climatic conditions, resulting into improper hatching and significant loss of health 
of newly hatched larvae. Instead, the initial stages (first and second stages), should be 
maintained, preferably indoors, and then transferred on to the natural host plant. 

(e) Management of larval population and cocoon spinning in the field 

Farmers brush their larvae without considering the ratio of food avajJable to each larva and 
create high density on the host plant. High density leads to competition for food nnd space 
among the larvae, which results in high mortality. Frequent larval transfer from one plant to 
another causes injuries to the huva and leads to disease development Larvae are transferred 
by cutting the small branches bearing lurvae and attaching them to the other plant. 

Larvae require special care Juring moulting and spinning. At the time of moulting, larvae 
should not be disturbed. Enough fo li age should be made available to initiate hammock 
formation before cocoon spinning. Other preventive measures like immediate removal of 
diseased larvae from the field and :safe disposal, is very important. Rearing appliances and 
hands of the farmer involved in reru·ing operations, :should be disin fected using effective 
disinfectants. Cocoons should be harvested after 6-7 days. 

(f) Management of diseases 

Tasar silkworm suffers mainly from four major diseases: 

(i) pcbrine caused by protozoan, 
(ii) flaterry due Lo bacteria, 
(iii) grasserie caused by Nuclear Polyhedro:sis Virus, and 
(iv) muscardine caused by fungus. 

These viral, bacterial and fungal diseases are transmitted orally through ingestion of food . However, 
pebrine is also transmitted through egg cytoplasm. Since pebrjne is transmitted through eggs and 
causes permanent problem, rigorous steps are needed during seed production to control the disease. 

Status of Tasar Culture in Vidarbha 

The culture of tasar silkworm is practised in four main districts of Maharasht.ra since the last 200 
years. About 2262 families are involved directly or indirectly in tasar culture from 188 villages. 
About 15,822 ha. and 1751 ha. natural plantation of T. tomentosa is available, with forest and 
revenue departments, respectively. In four districts, more than 80% area, belongs to Gadchiroli 
and Chandrapur. A commercial plantation of about 1 100 ha. was undertaken during 2000 to make 

254 



Third International Workshop 

the total plantation up to 18,531.42 ha. Involvement of the local people in tasar sericulture was 
lowest (458 families) duringl998-1999 (Table 2), which increased to 870 in 2000. As compared to 
the total number of families who live in the area of tasar plantation, only 38.5% local families have 
participated. Participation of the tribal population in tasar sericulture is marginal and needs to be 
improved; the population is unaware of the natural wealth. Since local people are involved in other 
activities, cocoon production has been reduced considerably. Out of 2262 families, about 870 
families are directly involved in tasar silkwonn rearing using natural T. tomentosa plantation dming 
2000 (Table 3). In addition to exclusive rearers, about 16 families are actively engaged in pos tharvest 
processing of tasar cocoons, spread in four districts of Yidarbha. 

Table 2: Tasar cocoon production in four Districts of Vidarbha, India 

Year No. of No. of egg laying used* Cocoons produced 

farmer Farmers Dept.+ Total Farmer Dept."' Total 

families 

1995-96 340 67 389 10 307 77 696 454 810 82 880 537 690 
1996-97 841 66 907 11 368 7 275 2 279 670 137 240 2416910 
1997- 98 753 191 076 35 531 226 607 801 700 159 860 961 560 
1998-99 458 73 767 4 948 78 715 2 250 190 126 040 2 376 230 
1999- 00 870 132 208 8 989 141 .197 1 669 105 86 285 I 755 390 

~~< One egg laying (x 200 eggs). 
+ Tasur sericulture is done and organised by staff of the State Central Government D~pa11111en1. 

Table 3: Tasar sericulture in four Districts ofVidarbha during 1999-2000 

Nume of 

District 

No. of 

villages 

Gadchiroli 69 
C lnmdrapur 9 1 
Bhandra and Gondia 28 

Total 188 

No. of farmer families 

Total Involved 

932 
1 045 

285 

2262 

375 
362 

I 333 

870 

(Source: Directorate of Sericulture, Govt. of Maharashtra, India). 

Economics of tasar culture 

No. of 

egglaying 

used 

(x200 eggs) 

52 684 
58 204 
2 1 320 

132 208 

No. of 

cocoons 

pmduced 

809 605 
587 370 
272 130 

1 669105 

Various methods have been described to generate income using tasar sericulture activities (Nayak, 
1999; Singh and Sinha, 2000): 

(i) In the traditional method, casar cocoons are simply harvested from protected 
forests; one person can harvest about 1500 to 2000 cocoons and generate an income of about 
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Rs. 1500.00 to 2000.00 within 20-30 days. Income using this method is not rekuitu:; and 
varies during different seasons and also depends on availability of natural populati01ii i' ' · 

(ii) Those practising traditional rearing on food plants can generate a regular income . ' ··:. 
of about Rs. 2000-2500 per season and this can be increased with the increase in area of crbp 
plantation. ' . 

(iii) Using reinforced plantation at 4 x 4ft distance, Rs.4000--5000 can be earned. 
With managed block or economic plantation, the amount can be increased with increa~e.d 
quantum of cocoon production. Fanners with integrated economic plantation , when rea.rirlg' 
about 450dfls, will produce approximately 29,250 cocoons (65 cocoons/dfls). At the rate 6f 
Rs.0.90/cocoon, one can fetch Rs.26,325.00/ha. This income could be increased using 
impt·oved rearing techniques. : 

Benefits of tasar sericu/ture 

(a) Barren land in and around forest can be utilised for tasar food plantation. 
(b) Generate self-employment for rural and particularly tribal population. 
(c) Generate fuel wood for daily requiremenl. 
(d) Improve socio-economic condition of the tribal community and national economy. 
(c) Help in preserving biodiversity of ecoraces found in different localities. 

Measures to improve tasar production In Vidarbha 

Government authorities 

(a) Production of healthy and viable eggs in the government grai.nages using high yielding local 
ecoraces for good cocoon crop. 

(b) Maintenance of regular and enough supply of egg laying for rearing. 
(c) Encourage tribes to manage and maintain natural host plantations of forest, and for 

sericulture. 
(d) Promotion of more and more natural host plantation, even in the reserved and protected forest 

for sericulture. 
(e) Provision of incentives to promote silviculture and tasar sericulture for improvement of 

natural environment and economic development of local folks. 

Research and extension 

(a) Study the local I regional problems and propose remedy. 
(b) Maintenance of healthy colony and supply of disease free egg laying. 
(c) Proper selection and preservation of seed cocoons for healthy eggs. 
(d) Establishment of germplasm bank in eco-localities for conservation and evaluation of pure 

races. 
(e) Characterisation of ecoraces for preserving natural biodiversity of different races. 
(f) Safe transportation of disease free eggs by the extension workers. 
(g) Proper training for rearing of silkworm and maintenance of the host plants, should be 

given to the rearers. 
(h) Technical guidance should be provided for both silvicullure and sericulture activities by 

the extension workers of government (university) staff. 
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Centre for Sedculture and Biological and Pest Management Research (CSBR) ofNagpur University, 
has taken the initiative by providing free consultancy to the people practising either mulberry or 
tasar sericulture. 
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Wild Silk Farming and Collection in Namibia, ... :: .,1i1 .;:r• .:·1 
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lan Cumming 
Kalahari Wild Silk Project 

CRIAA SA::-09 
P. 0 . Box 23778 

Windhoek, Namibia 

Abstract: Two species of silkmoths were identified as being potentially viuble 
for w_ild silk production in Namibia, viz. Gonomr:ta rufobrunnea (Aurivillius, 1922) 
and G. postica (Walker 1855). Both these species utilise members of the botanical 
family Fabaceae as larval hosts. Livestock mortalities as a result of ingestion' of 
fallen cocoons of G. posta on Namibian commercial farms is discussed. The 
background to a pre-feasibility study of commercial silk production in Numibi<t is 
outlined and some initial results of the study presented. Further areas of 
investigation are identified. The processing of wild siJk on a rural basis is outlined 
and long-term objectives for the sustainable production of wild silk ure presented. 

Introduction 

Namibia covers an area of 825,000 sq. km, being one of the most arid countries in the world, with 
only 8% of the land suitable for ·dry lund cropping. Perennial rivers occur only on the northern 
borders (Kunene, Okavango and Kwando Rivers) and to the extreme south of the country (Orange 
River), and are separated by approximately 1500 km of arid savannah and woodland. 

Namibia has a population of approximately 1.8 million or 1.7 people per sq. km. Access to land is 
of crucial impqrtance to 70% of rural Namibians, land being an essential clement in social and 
cultural activities, contributing to the quality of life. 

Namibian agricultural land use is as follows: 45% of Namibia is allocated to privately-owned 
commercial farms (freehold farms); 40% is under communal management (communal farms and 
open access areas), 13% is allocuted for conservution purposes (National Parks) and 2% is restricted 
diamo~d area. 

Agriculture is the means of livelihood of the mujority of Namibians (i.e. subsistence farming), but 
the major gross domestic product (GDP) ear11ers in Namibia are the fisheries, tourism and mining 
sectors. Due to lack o~ potential for dry land cropping, much emphasis has been placed on livestock 
farming, with large stock (cattle), small stock (goats and sheep) and gume. 

With the limited agricultural opportunities for rural Namibians, it is imperative that appropriate 
alternatives are found , which take social and environmental issues into consideration. The potential 
for developing a wild si lk industry in Namibia, utilising a naturally occurring, renewable resource, 
must therefore be seen us an important <~ttempt to create opportunities and broaden the livelihood 
base of marginalised people. 
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Background 

Taxonomy and host associations 

Two species of wild silk moths, viz. Gonometa rufobrumzea (Auirvillius, 1922) and G. postica 
(Walker, 1855), have been identified as potentially viable commercial species in Namibia, although 
for the purpose of the pre feasibility study we will only be looking at Gonomew postica. 

In the north and northwest of Namibia, larvae of Gonometa rufobrwmea feed on the Mopane tree, 
Coloplw.\permum mopane (Kirk ex Benth.) Kirk ex J. Leonard (Fabaceae), while in the east and 
southeast ofNanubia G. poslica larvae feed on Camel thorn, Acctcia erioloba E. May and Blackthorn, 
Ac.:acia nu:llifera (Vah l) Benth. (both Fabaceae). G. postica is also reported lO feed on the alien 
invader, Prosopis (Hartland-Rowe, 1 992) 

Moth biology, ecology and environmental factors 

Both species of Gonometa have very similar life cycles, with both species having two genenltions 
a year (R. Veldtman. 2000; C.S. Scholtz, pers comm.). Cocoons are formed by the first generation 
in Qctober to November and by the second generation in March to April. The life cycle of G. 
rufobrumu:ct was observed through two generations (Hartland-Rowe, 1992). Adults of the first 
generation emerge in the early summer in response. to rising temperatures. Emergence does not 
occur until cocoons have experienced at least 12 days with minimum daily temperatures exceeding 
I5°C. Adults live for only 3 to 5 days (Hartland-Rowe, 1992). 

Females lay between 200 and 250 eggs that take about 10 days to hatch. The first three larval 
instars ure gregarious, while the final three are solitary. The six larval instars take between 5 and 6 
weeks to develop. and pupation follows immediately thereafter. Not all pupae enter diapause 
immediately after pupation and over winter, till next spring. Between 12,5 and 50% undergo rapid 
development and emerge in late summer to form the second generation, which undergo another 
cycle of development, pupating in early autumn (Hartland-Rowe, 1992) 

It is critical that any project initiated to harvest and process cocoons, be efficiently managed, in 
order to maintain ecological balances and ensure sustainable utilisation and conservation of the 
resource. lt will be necessary to integrate conservation policy and practice in the development of a 
wild silk industry. The abundance of the species depends on many environmental factors (rainfall, 
temperature, abundance of fodder and host tree density). Determining appropriate levels of cocoon 
harvesting, moth population dynamics, the effects of predators on larval populations and the 
oscillation of moth and lar~~l populations in the wild, will all be necessary. 

Loss of livestock through ingestion of cocoons 

In the south and southeast of Namibia, in areas where Go110metcz postica occurs, there has over 
many years been high incidence of livestock and game mortalities, attributed to the ingestion of 
moth cocoons. Cattle and other animals ingest substantial numbers of cocoons, either through 
inquisitiveness, mineral deficiency, hunger or while browsing host trees, possibly confusing cocoons 
with Accu:ia pods. 

Following ingestion, the threads ofthe cocoons begin to unravel (degum), and together with ingesta, 
form a thick mat (phytobezoar) in the rumen of the stomach. This causes severe mechanical rumen 
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impaction, often resulting in the death of the anjmal. The cocoons causing problems are old and 
have subsequently fallen from trees and are coJlected beneath the trees. Fresh cocoons do not 
appear to present a problem. 

No remedy is known to dissolve such fibres once ingested and the only solution currently available 
is the surgical removal of bezoars, which, while usually successful, proves costly to farmers. In the 
case of less serious infestations some animals are able to survive, but with subsequent production 
losses (von Seidlitz, H., unpublished). Particularly high livestock losses have occurred in dry 
years, when the prevalence of cocoons beneath tree~ is highest. In 1994, for example, a farmer 
reported the loss of 240 Springbok in one camp alone, after ingesting cocoons. In the same year, 
one farmer had the b~zoars of 200 head of cattle surgically removed at great cost, in an attempt to 
save the herd. Another farmer stated that in one year he lost between 400 and 500 Springbok, I 00 
sheep and 10 head of cattle through rumen impaction. Due to the high costs in the treatment of 
effected animals, very few cases of infection or stock losses are now reported to veterinary services 
and official statistics do not, therefore, reflect the magnitude of the problem. Many farmers sell 
infected animals once symptoms are detected, or else slaughter animals for their own use (von 
Seydlitz, H., unpublished ; Steenkamp, l994; Ndikuwera- State Veterinarian, (pers .commun). 

In 1994, the Namibian Farmers Union (NFU) requested the Namibian Ministry of Agriculture, 
Water and Rural Development (MAWRD), to declare the moth species a national pest and called 
for its eradication. Chemical eradication is, however, both prohibitively expensive and wholly 
impractical, due to the vast distribution and habitat range of the species. 

Wild Silk Development in Namibia 

In 1996 MA WRD approached the Council for Scientific and Industrial Research, Textile Division 
[CSlR(Textek)) in South Africa, for an in-depth investigation into the viability of the development 
of a wild silk industry in Namibia, drawing ,,m their research and development of a similar scheme 
in that country. In 1997, [CSIR (Textek)] produced <I primary baseline report, advocating the 
investigation of the potential for commercial wild silk production in Namibia (Ragland., 1997) 

Then in November 1999, a meeting of interested parties was held and a Wild Silk Steering Committee 
formed to investigate the potential establishment of a wild silk industry in Namibia. At this meeting, 
[CSIR (Textek)) were requested by MAWRD to prepare a project proposal for the utilisation of the 
cocoons as a source of silk for submission to the Namjbian Government. 

A proposal "Wild Silk Project in Namibia" was submjtted in June 2000 (CSIR, Worth, 2000), 
redrafted and tabled at the first meeting of the Wild Silk Steering Committee on 18 August 2000 
(Marais and von Seydlits. 2000). This proposal did not include a pre-feasibility study and trial 
purchase phase. 

Pre·feasibility study 

A public funded initiative for a pre-feasibility study and trial purchase was proposed and tabled by 
the Centre for Research, InformaUon and Action in Africa, Southern Africa Development and 
Consulting (CRlAA SA-DC), and OXFAM (Canada). This was approved for implementation by 
the steering committee. 
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The main aims of establishing a wild silk industry are: 

' . ' 

(a) .. : :poveny alleviation and job creation for the rural poor, and 
(b) lO address the problem of livestock losses and the problem of cocoons. 

The activities of the pre-feasibility phase (September to December 2000) are : 

(a) discussions with various stakeholders (rural communities, and communal and commercial 
farmers); 

(b) mapping of resource (establishing population densities and distribution by use of five-
minute cocoon counts); 

(c) a socio-economic survey; 
(d) a trial purchase; 
(e) the processing of a small volume of cocoons from trial purchase; 
(f) an assessment of the potential for a long-term sustainable wild silk industry; and 
(g) an assessment of the extent of "problem cocoons". 

The areas selected for the survey represent varying resource and socio-economic conclitions and 
were conducted in the southeast of the country and include: 

(a) resettle ment areas (communal farms), 
(b) open communal access areas, and 
(c) privately-owned commercial farms. I , 1 

The first field trip was undertaken between II und 29 September 2000. During thi s period, 
discussions were held with leaders, community members, and farmers in these areas. Following 
these discussions, areas where cocoons occur were identified. 

From these areus, random sites at roadsides, open communal areas and commercial farms were 
chosen <md surveyed. The 5 minute count method devised and used by Prof. Hartland·Rowe for 
assessing cocoon densities was employed. This method is considered a simple and effective way of 
i:lSSessing cocoon densities. IL is done by counting every ~ocoon seen on bushes, trees and on the 
ground, while strolling at mndom in an area for 5 minutes. The method is based on the assumption 
that an area can be considered economically viable, if 120 cocoons can be counted for every 5 
minutes spent in the veld (R Ragland, 1997; Hartland-Rowe, !992) 

Initial Results 

A total of 9 J sites were sampled and 222 samples were taken. Low to very low densities (0 to 50 
cocoons) were noted in most of the resettlement and open communal areas. Few of the sites surveyed 
had densities of between 50 to I 00 cocoons per 5 minutes. A cocoon count of <120 per 5 minutes 
is rcga1·ded as being too low to harvest viably (Ragland, 1997). It is therefore impractical to consider 
income generation from the collection or harvesting of cocoons in these areas. 

As the focus of the project is on poverty alleviation, uplifting and empowerment of ruraJ people, 
only "downstream" activities, such as spinning and weaving can be considered in these areas at 
present. In the commercial farming area, 27 farms were visited and farmers consulted. Out of the 
sites sampled in these areas, 17 sites returned counts of >100 cocoons per 5 minutes, 12 of these 
sites returned counts of between 150 and 300 cocoons per 5 minutes. 
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As part of the feasibility exercise, an initial trail purchase of harvested cocoons has been initiated 
in selected areas, to assess the potential supply and economic viability of collection in these areas. 
When this has been achieved, processing trials will be conducted to degum cocoons. to evaluate the 
appropriateness of the process. Evaluation and economic viability of the process can then be assessed. 

Commercial farmers are reluctant to allow people to their farms to collect cocoons. due to the high 
incidence of stock theft in the area. Few of the commercial farmers, whose farms were identified as 
having harvestable quantities of cocoons, had available labour to harvest cocoons independently, 
and were not prepared to use their labour force for the task. In the case of farms in which the wives 
and families of farm labourers lived on the farm, farmers were prepared to allow them to collect 
and earn an income from so doing. 

This would, however, only tepresent a smull proportion of people required to make such collections 
viable, to support a degumming plant in the area. Some of the farmers interviewed inferred that 
they would rather fi nd some unemployed woman from the local towns for collection, in ordet for 
them to earn some money. Thls type of labour is currently utilised by some furmers for collection of 
Acacia pods, which are used as a protein food supplement for livestock. 

The potential for animals ingesting cocoons can be greatly reduced by collecting old cocoons from 
the ground and on dried branches of the host trees. ll must be said that in years of good rainfall, the 
grass beneath the trees is long and makes sighting of fallen cocoons difficult. Another point raised 
by farmers was the problem of snakes in the long grass, which may discourage people from wanting 
to harvest cocoons after good rains. However, if most hurvesting is carried out in the winter months 
this should not pose a problem 

As outlined earlier, livestock losses in dry years due to the ingestion of fallen cocoons, led farmers 
to declare the moths a pest. The survey, however, established that in normal "wet" years when there 
is sufficient grazing available, little or no loss due to cocoon ingestion occurs, and under these 
circumstances farmers do not attach much importance to the problem. It should be stressed, however, 
that this survey was limited in its geographical coverage and in other more arid parts of the country, 
the problem may be more serious tban the initial survey would suggest. 

Opportunities and Constraints 

On completion of the feasibility study we should have a better understanding of the opportunities 
and constraints surrounding further development of a wild silk industry in Namibia. 

In resettlement areas (communal farms) and open communal access areas, there is greatest need for 
job creation. Cocoon counts were too low to consider commercial and harvesting. An effort should 
be made to secure funding for seeding trials to increase moth populations. In these areas, 
diversification of income generation by the utilisation of land other than for the rearing of livestock, 
can possibly be achieved by the famling of wild silk moths. 

It will not at this stage be practical to consider a degumming plant of any description in these areas. 
but very small scale degumming al home by individuals could be undertaken if and when sufficient 
cocoons can be secured. Downstream activities such as small scale hand-spinning and weaving 
using very basic equipment and methods, can still be encouraged. These could be expanded, when 
populations and cocoons from seeding programmes allow. 
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The initial phase of any wild silk project in Namibia will concentrate on the collection and use of 
spent or empty cocoons, particularly those lying on the ground, as it is these that pose a threat to the 
well-being of livestock. Silk production will start with the production of degummed silk floss or 
sliver, which will be hand-spun into a yarn. This is unlike the situation in Kenya where farmers are 
encouraged to rear the larvae and collect the cocoons before the moths emerge, in order to utilise 
these cocoons for the reeling of continuous filament silk thread. 

In eommei'Cial farming areas, a public rel<itions exercise will hiive to be undertaken to provide 
awureness to commerc iul farmers. Allowing controlled harvesting of cocoons on their farms, will 
beneLJt the reduction of livestock losses and contribute to the reduction of unemploymetH in the 
area. 

A collection schedule could be worked out with participating farmers, whereby each season harvesters 
visit their farms by arrangement and collect only spent or empty cocoons i.e. problem cocoons. It 
may also be necessary to have a known and accepted/respected member oft he community, preferably 
with transport, overseeing I managing the harvesters. Those cocoons with pupae intact would be 
left on the trees and only collected the following season when the moths have emerged. ln this way, 
the ecology of the molh will not be disturbed and regeneration and sustainability of cocoon stocks 
will possibly be assured. Having women trained and licensed as harvesters, may allay the fears of 
stock thefl by farmers. Collection on roadsides and verges would be open to <lnyone, but they will 
have to anange their own transport of cocoons to the degumming plant. 

Harvesters would be trained in the ecology and biology of the moth and larvae and the need for 
environmental protection in the areas in which they occur as well as the correct methods of harvesting 
and packaging of cocoons. Delivery to a cenu·aJ buying point or degumming plant will be developed. 

Once the question of collection and transp011ation of cocoons has been resolved, it may be necessary 
to establish some sort of surveillance network. This network will monitor the occurrence of moths 
and cocoons and report outbreaks to a monitor (harvest leader) , who will then inform the harvesters. 
This could be achieved by working through farmers' organisations and agricultural extension officers. 

The creation of a craft village (weavety) and tourist attraction, can also be considered for the long
term viability of a wild si lk industry in Namibia. This could at a later date incorporate other crafts, 
e.g. basket weaving, woodcarving and soap making. 

Conclusion 

In Namibia, more work stiJJ needs to be done on completion of this pre-feasibility phase. Some of 
the issues or questions that will need to be answered before any decisions on further development 
can be taken include: 

(a) Given the constraints of the collection of cocoons on commercial farms, how wou ld a constant 
supply of raw material be guaranteed to the degumming phmt? 

(b) Is the " industry" going to be public, government or privately funded or a combination of 
these? 

(c) Where would it be feasible to situate a degumming plant? 
(d) What transport would be needed? 
(e) Can this transport be used for degummed silk to rural areas for the downstream activities, 

such as spinning and weaving? 
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(a) sound business principals; 
(b) sound ecological and environmental considerations; and 
(c) - sound plans to ensure that maximum benefits, both economic and social , accrue to 
those that are involved in the harvesting or collection of cocoons and the production 
of si lk products. 
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Recommendations 

General Recommendations 

The theme of the workshop was to integrate apiculture and sericulLure technologies with regional 
development operations. In I ine with thi s. sevcml general recommendations were made that apply to 
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Recommendations 

General Recommendations 

The theme of the workshop was to integrate apiculture and sericulture technologies with regional 
development operations. In line with this, several general recommendations we•·c made that apply 
to both speciuli .~;t fields, while others were made to apply specifically to sel'iculture and apicultme: 

(a) The gap between the poor and the rich is widening and communities should find solutions to 
economic problems from within by identifying their own resources and potentials. 

(b) Traditional skills and practices need to be improved through development of appropriate 
technology, and any implcmenters of poverty eradication initiatives must be part of the 
project, engage local people (bottom-up-approach) and develop together. 

(c) That indigenous knowledge is very relevant and is a technologically and ecologically sound 
source of income, food, medicine and employment. Thus, traditional skills and practices 
need to be improved through development of appropriate technology. 

(d)_ Apiculture and sericulture can improve living standards, not only for the current generation. 
but also for future genera.tions. 

(e) Natural resources are threatened and activities that enhance or restore the environment, in 
addtion to earning income, need to be encouraged. 

More specialist recommendations were made by participants for both apiculture and sericulture 

Recommendations for Apiculture 
(Collated by Richard Jones) 

(a) Linkages reyuired for the promotion of apiculture should be organised und marketing systems 
developed w realise full potential. 

(bJ Apiculture is recognised as a source of food , income and pollination services. 

(c) The workshop recognises the importance of bee pollination and other poll inators, and lhus, 
the need to increase awareness, promote pollination services and conserve other pollinators. 

(d) Training in diagnosis and treatment of honeybee diseuses to be pul in place, so as to be 
prepared in <:ase of introduction of these diseases. 

(e) Need for more funds for apiculture projects and information transfer. 
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Recommendations for Sericu/ture 
(Collated by Dr. Raje Urs) 

(a) The workshop has provided a valuable opportunity for the participants to closely interact a~d 
share their experiences and efforts of integration of sericulture with other rural avocations, to 
enhance rural employment and income. This effort has to be further consolidated through · 
discussions with the policy makers and planners, to provide a policy fran1ework and logistic 
support for implementation of sericulture programmes, and create a network for flow of 
knowledge and effective coordination. 

(b) Pilot working module "soil to silk" should be developed and transferred to C<:tch country, to 
provide clear direction and strategy, and to enhance the pace of development. 

(c) ICIPE to continue to provideR & D support for developing appropriate breeds and technologies 
for sustained sericulture development in the African countries. 

(d) A seed production unit to be organised either in Kenya or Uganda under the aegis of ICIPE, 
to be later transferred to the concerned government, to improve timely supply of seed to 
farmers. 

(e) Private initiatives to be encouraged, to set up commercial silk manufacturing units, Women 
groups be organised to promote handcraft products and hand loom sector/u·adition, be supported 
to produce silk with a local appeal. 

(f) Scriculture programmes to be taken up in clusters for saving resources and to make concerted 
efforts to achieve the expected output. 
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