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GLOSSARY OF TERMS

Agro-ecological

The spatial distribution of crops according to ecological and climatic zones.

Cropping seasons
There are two cropping seasons in Ethiopia, 'belg' (March-July) and 'meher' (July-December). 

Ecogeographic

Involving both the entire ecological and geographic range of a species.

Ethnobotanical survey
A survey consists of a field inventory of the site to determine habitat distribution, and social uses of botanical resources. 

Ex-situ


The off-site management of plants outside their natural range; the conservation of   

plant seeds or propagating parts in genetic resource collections. The equivalent of ex situ is 'off farm'.

Gene bank
A center or institution that manages genetic resources, in particular, maintaining ex situ or in situ collections.

Germplasm
Living reproductive material including seeds, pollen and plants or their parts.

Germplasm collection
A collection of many different individuals, populations, varieties, subspecies or species representing a diverse collection of genetic material.


Landrace
A cultivated (domesticated) population that is genetically heterogeneous and has, over generations, become adapted to the local environment and cultural conditions under which it is grown.

Inventory
A detailed assessment of what plant species occur at the site, their abundance, distribution, and suggested management needs.

Incentives
A set of social, financial, and non-market means to encourage particular behavior of target groups for the conservation, and use of biological resources. Incentives may be applied to encourage production or consumption of targeted landraces, or discourage sowing of HYVs.

In situ
The management of organisms includeing domesticated or cultivated species, in their natural state or within their natural range. The equivalent of in situ is 'on farm'.

1.0
Introduction and background

1.1
Background

The Government of Djibouti (GoD) ratified the Convention on Biological diversity (CBD) on 27 August 1995.  Article 6 of the Convention calls for contracting Parties to the Convention to develop National Biodiversity Strategies and Action Plans (NBSAPs) aimed at the conservation and sustainable use of biological diversity or to adopt existing strategies, plans or programmes to reflect the requirements of the Convention.  The Convention also requires the integration of conservation and sustainable use of biological diversity into relevant sectoral and cross-sectoral plans and programmes.

The GoD has made the conservation of the environment in general and the protection of biodiversity in particular one of its national priorities in order to promote sustainable development and stop further degradation of important ecosystems and loss of species and genetic resources.  A top priority action is the preparation of a National Biodiversity Assessment (stock-taking) as part of the development of a National Biodiversity Strategy and Action Plan. The NBSAP process will, among other things, outline how the GoD intends to incorporate conservation objectives into national plans across all sectors, and will identify priority areas for action.  The process will build on information gathered and experience accumulated by ongoing and previous projects and programmes to ensure that lessons learned are taken into account in the course of developing the NBSAP.

1.2
Terms of reference

The principal objective of the project is to prepare the NBSAP in compliance with Articles 6 and 7 of the CBD, and as a means of defining priority actions for biodiversity conservation and utilisation within the context of sustainable development.  This consultancy will assess agrobiodiversity situation in agricultural and pastoral systems in Djibouti including trends in genetic erosion in crops and livestock breeds.  It will identify threats and barriers in agrobiodiversity conservation; identify opportunities and suggest policies, actions and incentives for agrobiodiversity conservation.  The results of the consultancy will be incorporated into the National Biodiversity Assessment, and recommendations for action considered in the Strategy and Action Plan. The National Biodiversity Unit (NBU) will identify a national counterpart to work with the consultant.  Transfer of knowledge and experience from the consultant to the national counterpart will be one of the key elements for the consultancy. 

1.3
Methodology

The eporthas been compiled inaccordance with terms of refere and the methodology used comprised of the following aspects :

· Discussions with the staff of the National Biodiversity Unit, Djibouti

· Review of relevant documents 

-
Discussions with key informants at ISERST, Ministry of Agriculture, Department of the Environment

-

Field and farm visits in Tadjoura, Ali Sabieh, Dikhil, Asa Ela, Ambouli and Arta

· Interviews with farmers and pastoralists

· Rapid market surveys in Djibouti Ville

-

Seminar on creation of awareness ad presentation of the preliminary report to the NBSAP Steering Committee

The full programme of the work is provided in Annex 1.The task benefitted a lot from inputs by Omar Habib who took responsibility for organisation of the programme, field visits, some market surveys and assistance in translation of some of the key reference documents. His resourcefulness on status of agricultural activities in Djibouti is highly appreciated. It also benefitted from general support of the NBU office .

1.4
An introduction to Agrobiodiversity 

1.4.1
 Concepts and scope

There is growing worldwide realization that biodiversity is fundamental to agricultural production and food security, as well as a valuable ingredient of environmental conservation.  Yet, predominant patterns of agricultural growth have eroded biodiversity in agroecosystems including plant genetic resources, livestock, insects and soil organisms.  In Djibouti this kind of erosion has caused economic losses, jeopardizing productivity and food security, and leading to broader social costs. Equally alarming is the loss of biodiversity in “natural” habitats due to devegetation, deforestation and overgrazing.

The conflicts between agriculture and biodiversity are by no means inevitable.  With sustainable farming and livestock production practices in addition to  changes in agricultural policies and institutions, they can be overcome.  Historical evidence and current observations show that biodiversity maintenance must be integrated with agricultural practices a strategy that can have multiple ecological and socioeconomic benefits, particularly to ensure food security.  Practices that conserve and enhance agrobiodiversity are necessary at all levels.  The sustainable use of rich biological resources is critical for food production, health, and life-support systems.

1.4.2 Biological diversity and agriculture

Agricultural ecosystems, or agroecosystems, are ecosystems in which naturally occurring plants and animals have been replaced by crop plants and livestock animals deliberately selected by human beings.  The degree of disruption of the natural system varies widely with different types of agriculture.  Low-intensity agricultural practices, such as nomadic pastoralism, traditional home gardens and rotational fallows, retain many of the natural ecosystem processes and composition of flora, fauna and micro-organisms.  The most intensive systems, including modern monospecific cropping, and high-density livestock production systems, which is prevalent in most of Djibouti rangelands, may change the ecosystem so completely that few of the previous biota or landscape features remain.

An ecosystem approach to understanding the impact of agriculture on biological diversity is necessary because the effects of agriculture are felt throughout the agroecosystem, and often far beyond its borders. Agriculture can affect ecosystem functions and the biota that make up the living part of that ecosystem in a number of ways.  At the landscape scale, agriculture results in the conversion of land cover types and the elimination of certain landscape features and habitats.  At the farm level, management of the soil and vegetation often results in the reduction of soil cover by plants and the disruption of soil structure.  Changes in soil characteristics at the farm level can have a wide impact if soil erosion occurs, as evident in many agricultural areas in Djibouti.  The selection and management of domesticated plants and animals directly affect biological diversity by replacing naturally occurring plants and animals.  In the case of Djibouti, the number of new plant varieties may exceed the original ones. 

1.4.3
Agro-biodiversity defined

Biodiversity and detailed knowledge about it have allowed farming systems to evolve since agriculture began some 12,000 years ago.  Although sometimes perceived as an enemy of biodiversity, agriculture is actually based on richly diverse biological resources.  Likewise, agriculture comprises a variety of managed ecosystems – agroecosystems – that benefit from resources in natural habitats, WRI (1997).

Agrobiodiversity is a fundamental feature of farming systems around the world.  It encompasses many types of biological resources tied to agriculture including:

· Genetic resources – the essential and economically important living materials of plants and animals;

· Edible plants and crops, including traditional varieties, cultivars, hybrids, and other genetic material developed by breeders; 

· Livestock (small and large, lineal breeds or thoroughbreds) 

· Soil organisms vital to soil fertility, structure, quality, and soil health;

· Naturally occurring insects, bacterial and fungi that control insect pests and diseases of domesticated plants and animals; 

· Agroecosystem components and types (polycultural/monocultural, small/large scale, rainfed/irrigated, etc.) indispensable for nutrient cycling, stability, and productivity; and 

· “wild” resources (species and elements) of natural habitats and landscapes that can provide services (for example, pest control and ecosystem stability) to agriculture.

2.0
The Agrobiodiversity resources

Agrobiodiversity in  Djibouti comprises of a wide range of plants and animals  that contribute significantly towards the daily sustenance of rural populations and have yet further potential for substantially contributing to economic development in the fields of medicine, industry, agriculture, arts and crafts. Annex 2 provides a check list of plants and their uses. In addition to cultivated crops used in conventional agriculture, the rural commuinities utilize a wide range of plants ranging from trees to herbs and shrubs for food,fodder, 

fuelwood,timber, building materials,  medicines, fibres, dyes, handicrafts, gums and resins. 

Some of these species have  multiple economic uses. 

The relative importance of the plant species varies from one locality to another and from one 

culture to another. The genetic resources of agrobiodiversity can be partitioned into livestock breeds, cultivated crops, medicinal plants, underutilised wild food plants, fodder species, forestry genetic resources, ornamental plants and other economically important species that have a multiplicity of uses including handicrafts, perfumes and cosmetics, fibres, dyes, gums and resins among others.

2.1
Cultivated crops

With the exception of dates which were introduced in the country from Yemen and Iraq in the early part of this century, most of the crop genetic resources were introduced in the last 2-3 decades. The current agricultural crops comprise of improved germplasm assemblage from mainly Ethiopia, Yemen, Kenya, France and to a lesser extent  Somalia. Domestication and cultivation of a few indigenous species for fodder, fruits, cosmetics and food is gaining popularity with farmers especially in Asa Ela region. The crop germplasm can be categorised as indicated in Table 1.  A list of cultivated plants and crops is provided in Annex 3.

Table 1 Crop genetic diversity in Djibouti
	Crop types
	              Crop
	                   Comments

	Green vegetables
	Cabbages, lettuce, okra, manioc, cow pea, french beans, pumpkins
	These are grown in small quantities in different areas, french beans are mainly grown in Bankouale region, manioc is only grown in Ambouli area of Djibouti

	Other vegetables
	Onions, tomatoes, green pepper, carrots, beet root, eggplant
	Tomatoes , green pepper and onions are the main vegetables and are grown in large quantities in most of the agricultural areas

	Fruits
	water melon, banana, oranges, lemon, lime, mandarins, pawpaw, pomegranate, mangoes, guava, date palms, Pithcellobium dulce (demane)
	Bananas are mainly grown in Bankouale and Ambouli; citrus fruits papaw, mangoes and guava are grown in small quantities in all the regions while the date palms are grown in large quantities in Tadjoura (Sagallou) and in Ambouli and  in small quantities in some of the other agricultural areas

	Fodder
	Panicum spp. (exotic),Panicum turgidum (local),Lasiurus scindicus, sorghum, Leucaena leucocephala, Zizyphus mauritania, Hyphaene thebaica
	These plants are grown in small quantities with sorghum only restricted to Ambouli area in Djibouti

	Domesticated indigenous species
	Doulm palm, Jojoba (Zizyphus), Lawsonia inermis 
	The doulm palm and jojobe are being cultivated in Asa ela region while Lawsonia inermis is cultivated in most of the areas. Cultivation of these plants is not intensive and is sometimes limited to a few trees on farm.

	Cereals
	maize, sorghum


	These crops have very limited cultivation and production. Sorghum is not popular as a grain crop while maize is planted in very few gardens for subsistence.

	Grain legumes
	cow peas, black beans
	These are grown in very small proportions in very few areas

	Tubers
	sweet potato, manioc

	The crops are grown in very small proportions in Dikhil (sweet potato) and in Ambouli (both crops). The use of manioc tuber is virtually unknown

	Spices and cosmetics 
	Citronelle, basilica, nino
	These are cultivated in small proportions in Ambouli and Ali Sabieh regions


Of these crops, tomatoes, citrus fruits, onions and pepper are grown in relatively high productions in all the agricultural areas vistied and are mainly cultivated as a source of income. Guava, mangoes, pawpaw and water melon are produced in small quantities in all agricultural areas while the rest of the crops are grown in relatively small proportions in the different agricultural areas, with the exception of date palms which are grown in large productions in Sagallou area of Tadjoura. In onter areas they are grown as small populations ranging from 3-15 trees. In Dikhil and Djiouti (Ambouli) township, however,there are a few large plantations.

2.2
Forestry genetic resources

The country has a large diversity of trees and shrubs that play numerous useful roles in the lives of the Djibouti rural populations. They form a valuable genetic resource base resulting from natural selection for millenia under the marginal drought conditions in which they have developed adaptation mechanisms. Some of these species especially Acacia nilotica are adapted to very dry conditions and are very good fodder species providing livestock with the necessary fodder under very harsh environmental conditions. The species is also used for production of tannins and is mainly found in the Northern parts of the country especially the Magdoul area and in the Southern parts of Ginnibad.  It is very important to rural populations in many other ways. The other genera is Boswellia which is used widely as a source of frackincense. The are three main Boswellia species;  these are B.frearana adapted to very arid conditions, B.sacra syn.carterii adapted to arid  zones and B.papyrifera adapted to arid and semi-arid zones. The gum produced by these species is used a lot as a source of traditional perfumes and in cosmetic industries and phamarceuticals. This makes them good sources of revenue for rural communities. B. papyrifera is naturally found in Djibouti. B.frereana and B.sacra are found in the north east of Somalia. B.sacra is also found in the southern part of the Arabian Peninsula. These form a genepool that can be used to improve the local species in terms of quality and quantity of the gum. In Djibouti B.papyrifera is found in the Arta, Mablas and Goda mountains.

The other important forestry species in Djibouti is Juniperus procera which is adapted to semi-arid and sub-humid zones of altitude ranging from 1500-2500m. It is important in condensing of atmospheric humidity and provides conditions suitable for development of undergrowth of herbaceous and pasture plants. In Djibouti the distributioon of this species is limited to the Day Forest. The conservation of this diversity is critical and its improvement could be enhanced with material from countries in the region especially Kenya, Ethiopia and Somalia, where it is also found.

The jojobe, Zizyphus mauritania syn.mucronata is a species which is adapated to very arid conditions and in Djibouti it is found in the basins and in the Goda and Mabla mountains. Good provenances have been found in Didjern Der and Randa. It is a very important source of fruits for people and is used a lot as a highly palatable livestock fodder. It has many veterinary and human medicinal uses and its wood is precious in boat building and repair epecially in Tadjoura. It forms a good source of income from the sale of fruits and its improvement could be enhanced through provenance selections and introduction of germplasm from arid zones in other countries, for example, Mali, Niger, Senegal, Kenya and Ethiopia among others. 

There are many other species such as Acacia tortilis, Acacia seyal, Terminalia brownii, Balanites aegyptiaca , Buxus hildebrandtii, Hyphaene thebaica, Grewia spp., Commiphora spp. and Olea africana which provide a wide genepool of forestry genetic resources. The forestry genetic resources of Djibouti needs to be studied with particular attention being given to ecogeographic distribution; patterns of inter and intra-specific diversity; seed storage behaviour and development of ex situ and in situ conservation strategies to conserve this important genetic diversity.

2.3
Under-utilised wild food and fruit species  

There are many  plant species in Djibouti that have been used as sources of food in the past and to date their full potential has not been fully realised. They range from tree species to herbaceous plants  and climbers of which different plant components including leaves, shoots, tubers and fruits are used as food in their raw or cooked form.  These species help alleviate problems of food availability,security and nutritional requirements in fragile ecosystems where conventional farming is not always practical due to

low and erratic rainfall regimes. There are several plant species that produce edible fruits. These include Ficus sycomorus, Ficus vesta, Zizyphus mauritania, Ximenia caffra, Prema resinosa and Lannea triphylla which are widely used by the Afar people in the Day Forest, Tadjoura and Bankuaole regions of the North Western parts of Djibouti. The fruits of Zizyphus spp. are quite abundant since the tree is a prolific seeder and the fruits are widely used particularly by children. Their abundance and wide usage have stimulated the development of both local and urban markets including Djibouti Ville. The fruits of the doum palm, Hyphaene thebaica are widely used as food and are also used to make traditional palm wines in the Gagade area. The importance of the fruits has led to the development of local markets both in the rural and urban areas.

Several plant species have been in used particularly in the past, though some are still used to date, as sources of food by utilisation of various plant components ranging from leaves to shoots and roots. One such plant that contributes immensely to the dietary requirements of the Afar people in the Dora, Andaba and Matgur regions is Aponogeton rudiflorus, Tibilkih (in Afar language). The shoot of the plant is eaten as a vegetable but even more important are the roots from which flour for baking bread is obtained. It is widely used in this region for up to 4 months after the rains since it grows in flooded deppressions. It said to be very nutritious and supplements other available foods to a great extent. 

The Afar people in Bankouale also use the cooked leaves of Solanum carense and Solanum somalense (Garbaad), the fresh pods of Cynanchum defoliascens (Danbilah) and the fresh roots of Koulahe and Sankoulouha as food. The young shoots of Panicum turgidum (bilihada) are also eaten and are said to be very sweet. The leaves of Cissus rotundifolia (Ale) are boiled, salted and eaten as vegetables. They are also dried and ground into a flour for making local bread.The young leaves of Acacia etbaica (Maraito) are harvested and eaten as fresh vegetables. During famines, the Somali people in Dikhil boil the seeds of Balanites aegyptiaca and eat them as food while the seeds of Dobera glabra are eaten fresh. The fruits of Hyphaene thebaica are also widely used as a source of food. Though most of these plants still exist todate, their use as sources of food has declined to some extent due to erosion of culture and introduction of exotic foods such as bread, rice, wheat flour etc. However they remain important options for low income rural communities and offer security against scarcity of the introduced foods due to market forces and other socio-economic factors.

The list of plants described here is not exhaustive and there are probably many more which need to be inventoried and documented before the knowledge and associated practices die with the older generation. Annex 4 provides a list of wild plants used as sources of food.

2.4
Fodder species 

This is one of the most important economic uses of rangeland plants in Djibouti. 

 Fodder plants include trees, shrubs, grasses and forbs which provide forage for both domesticated and wild animals.  Seventy to eighty percent of all woody rangeland plants and most herb species are palatable to either browsing or grazing livestock (Herlocker, 1992) and Djibouti is not exceptional.  Some plant species have exceptional nutritional qualities as animal feeds, for example, Acacia tortilis, A. seyal which are widely distributed in Djibouti are very important 

fodder species. The pods are highly nutritious (IBPGR, 1984) and can be stored over a long period to provide fodder during dry spells.  However, it is  Acacia nilotica ssp. tomentosa  that is  considered to be the “ultimate” forage tree by the Afar of Djibouti (Audru et al., 

1987).  Although most of the species found in the Djibouti are useful as fodder and forage to different extent. Audru et. al (1987) has distinguished some species with exceptional fodder qualities based on information gathered in the field and also nutritional quality assessments carried out in the laboratory. The species are found in different habitats characterised by various vegetation types as illustrated in Table 2. The list of the most important fodder species is provided in Annex 5. 

Table 2 Forage species found in different vegetation zones in Djibouti
	Vegetation type
	               Locality
	Main forage species

	Juniperus procera forest.
	Day forest in Goda massive

Alt 900-1600m
	Olea africana, Tarchonanthus camphoratus, Acacia seyal, Cenchrus mitis, Chloris pycnothrix, Digitaria velutica, Trifolium campestri

	Tachonanthus camphoratus

	Day forest in Goda Massive

Alt.900-1600m
	Tachonanthus camphoratus, Cynodon dactylon, Acacia etbaica

	Olea africana steppe
	Moussa Ali volcano. Alt. Below 1600m
	Olea africana, Acacia etbaica, Chrysopogon plumulosus

	Terminalia brownii forest
	Goda and Mabla Massifs. Alt.500-900m.
	Terminalia brownii, Commiphora spp.Acacia seyal,Acacia etbaica, Acacia mellifera, Trifolium spp.

	Acaia etabica, Buxus hildebrandtii steppe transition zone
	Randa-Bankoule region in Goda Massif,Mabla and Bourra Massifs.Alt.600-1200m
	Acacia etbaica, Acaia seyal, Cenchrus mitis, 

	Acacia etbaica tree steppe
	Goda,Mabla, Ali Sabieh Massifs; Arta plateau and escarpment Mousa Ali.  Alt.600-1300m.
	Acacia etbaica, Acacia seyal, Acacia orfota, Chloris pycnothrix, Aristidia adscensionis,

	Aizoon canariense and Cymbopogon commutatus grass steppes
	Goda mountains

Alt.900-1150m
	Acacia etbaica, Tarchonanthus camphoratus, Cymbopogon commutatus, Cenchrus ciliaris

	High plateau succulent steppes
	Yager plateau

Alt.1389m
	Acaia etbaica,Cissus rotundifolia, Dactyloctenium scindicum

	Acacia mellifera steppe
	Mabla and Daddar Massifs,  South and North East of Goda massif. Alt.300-800m
	Acacia mellifera,Commiphora spp.,Acacia asak, Acacia seyal, Dobera glabra, Acacia tortilis, Acacia horrida

	Rhigozum somalense steppes
	Goda and Mabla massifs, Tadjourah,Arta, Dora, Obock, Asa Gueyla and Hol Hol. Alt.0-300m
	Acacia mellifera, Acacia tortilis, Caesalpina eryathera, 

	Grass Steppes of Lasiurus scindus, Panicum turgidum, Cymbopogon schoenanthus, Aerva javanica
	Plains, plateaus and deppressions in Gobad, Obock, Siyyarou,Dakka,

Godorya,Bara, 
	Areva javanica, Acacia tortilis,Lasciurus scindicus, Ochtocloa compressa, Cymbopogon schoenanthus, Panicum turgidum 

	Cadaba rotundifolia and Salvadora persica 
	Valleys, depressions and coasts along Sagallou and Tadjourah in the plains of Gobad and the depression of Hanle
	Cadaba rotundifolia, Salvadora persica, Acacia tortilis

	Acacia tortilis and Acacia asak Steppe
	North of Obock and Doumera plains, Tadjoura, Andabba, Petit Bara depression and Asa Gueyla plateau
	Acacia asak, Acacia tortilis, Cymbopogon schoenanthus, Balanites rotundifolia

	Forages of the Oueds
	Tadjourah, Obock, Mabla massif, Moussa Ali massif, Djibouti, Alaili Dadda, Asa Guela and Yoboki
	Acacia asak, Acacia tortilis,Zizyphus mauritania, Zizyphus abyssinica, tamarix nilotica, Hyphaene thebaica

	Forages of the depressions and plains 
	Depressions in Dorra, Andabba, Doda plains, depressions in Dakka plateau
	Acacia ehrenbergiana, Acacia tortilis, Cadaba rotundifolia,Cyperus rotundus, Lasiurus scindicus, Echinocloa colona, Sporobolus spicatus

	Littoral prairies
	Khor Angar and Godorya coast, Gulf of Tadjourah,  coasts of Sagallou, Obok and Djibouti and Loyada
	Acacia tortilis, Cyperus conglomeratus, Cyperus laevigatus, Sporobolus spicatus, Typha spp.

	Acacia nilotica and Tamarix nilotica
	Limited to three depressions:Andabba,

Madgul in Moussa Ali and Ginnibad in Dakka
	Acacia nilotica, Acacia ehrenbergiana, Cyperus rotundus, Tamarix nilotica

	The Hyphaene thebaica palm
	In big depressions in Hanle,Galafi, Gagade and Allol plains, Djibouti-Ambouli, the coast of Obock, Tadjourah and Sagallou. Also planted in Sagallou, Tewao and Djibouti.
	In association with Sporobolus robustus


 


 (From Audru, et. al,1987)

In addition to these, the introduced Prosopis chilensis and Prosopis juliflora are found near towns especially Djibouti.
2.5
Medicines

There is a wide range of plant species which are important  sources of local human and veterinary medicines. These plants are used singly or in combination with several other species to produce products in form of infusions, dried and fresh leaf or root material that are used in the treatment of both human and animal diseases.

2.5.1
Veterinary medicinal species

The use of plants in the treatment of animal diseases is not as widely practiced as in treatment of human diseases. However, it has been used to treat a wide range of animal diseases by both the Afar and Somali people of Djibouti. Several plant species are traditionally used in this respect. In Bankuoale the Afar use a plant called Ombokos for coagulation and stopping bleeding from animals. It is also used in the treatment of coughs in all animals except camels. Acacia etbaica is used in the treatment of animal liver diseases and the leaves of Aristilochia bracteolata are used in treating wounds in livestock. The roots and leaves of Zizyphus mauritania are mixed with milk and water and used in the treatment of notorious livestock disease called sokoto. The leaves of Zizyphus mauritania are pounded in water and salt added to make an infusion used in removal of placenta in difficult deliveries of calves. A modern livestock farm near Djibouti uses this method frequently. The Somali use a decoction from roots of Chimbired to treat coughs in livestock. Fresh roots of Guedki Kadida plant are also used (eaten by animals) to treat urinary problems in livestock.

 2.5.2
Human medicinal species

The use of plants as sources of medicines for primary health care is quite widespread in Djibouti. Specialised herbal medicine practitioners use a wide range of plants species singly or as mixtures of several species and processed in diverse ways to provide remedy for many different types of ailments. The medicines are extracted from different parts of trees, shrubs and herbaceous plants. For example the fruits and roots of Grewia tenax are used by the Afar to treat backaches. The boiled leaves and roots of Olea africana are used to treat coughs and kidney problems. An infusion made from boiled leaves of Cymbopogon schoenanthus, with some sugar, is known as an effective treatment for kidney problems. Aerva javonica flowers are used as a blood coagulant to stop bleeding while the roots are used to treat kidney problems.  The dry leaves of Zizyphus mauritania  are mixed with water to make an antiseptic which is also used for skin care and local cosmetics. Preliminary reports suggest that the products have potential in cosmetic industries (Nabil Mohamed, pers com.). Several species have notable qualities as purgatives and these include Solanum calense, Solanum somalense, Cassia spp., Cucumis prophetarum and  Commiphora erythraea. The ash from burnt leaves of Acacia etbaica and powder from the pounded bark of Balanites aegyptiaca are used in the treatment of wounds.  Acaia etbaica is used as a shampoo and in the treatment of skin allergies. The leaves of Aristilochia bracteolata are used to treat toothaches, headaches, ear infections and wounds. Table 3 gives some examples of  use of plants as sources of medicines and Annex 6 gives a list of plants known to have medicinal value.

  Table 3  Medicinal plants and diseases treated/size

	Species name
	Local name
	Disease  treated  
	Parts used

	Acacia etbaica
	Maraito (A)
	Wounds, skin allergy, shampoo
	Leaves, bark

	
	Airobeya (A)
	Wounds
	Leaves

	Aeva javonica
	
	Blood coagulant and kidney problems
	

	Aloe spp.
	Daar (S)
	Constipation, eye disease
	Leaf sap 

	Aristilochia bracteolata
	Sousoui (A)
	Toothaches, headaches, wounds and  ear infections
	Leaves

	Balanites aegyptiaca
	Ouda (A)
	Wounds
	Bark

	Cassia spp.
	Sanu (A)
	Purgative
	Leaves

	Commiphora erythraea
	Adohadita (A)
	Purgative
	Gum

	Cucumis prophetarum
	Daartaba (A)
	Purgative, stomachache
	Fruit, leaves

	Cymbopogon schoenanthus
	Dambayou (A)
	Kidney ailments
	Leaves

	Grewia tenax
	Heda (A)
	Backaches
	Fruits

	
	Mahoula (A)
	Skin allergy
	Leaves

	Ochradenus baccatus
	Malboita (A)
	Gum  infections
	Leaves

	Olea africana
	Wagar (A)
	Coughs, kidney ailments
	Leaves, roots

	Solanum carense
	Garbaa (A)
	Purgative
	Leaves, fruits

	Solanum somalense
	Garbaa (A)
	Purgative
	Leaves,fruits

	?
	Inguidato (A)
	Stomaches
	Coagulated sap

	?
	Sanamaki or Sanou (A)
	Stomaches
	Leaves

	Terminalia brownii
	Waybu (A)
	Jaundice
	Bark

	Zizyphus mauritania
	Kusra (A)
	Antiseptic, cosmetics
	Leaves


2.6
Ornamental plants

There is a wide range of both local and exotic plant species that are used for ornamental purposes particularly in urban centres and outlying areas. Most of these are cultivated and planted in farms (for sale) particularly in Ambouli in Djibouti while others are planted in flower gardens, backyards, streets of urban centres and parks. The cultivated flowers and ornamental plants have mainly been imported from the following countries; Ethiopia, Kenya, Abu Dhabi, France and French Re-union. The indigenous plants used as ornamentals include the Phoenix reclinata, Phoenix dactyfera, Aloes pp., Cyperus spp.,  Hyphaene thebaica, Lawsonia inermis, Cordia sinensis, Zizyphus spp. 

2.7
Species that contribute to the household incomes and well being of the people

There are several trees and shrub species in Djibouti that contribute or have the potential to contribute significantly to the livelihood of the rural populations.These plants are used to different extents in different parts and agro-ecologies of the country. The general uses range from local perfumes, fuelwood, handicrafts and spices to building material, tannins, gums and resins. The more important ones comprise of the following user categories:

2.7.1
Perfumes and cosmetics

The species used for these purposes include Lawsonia inermis which is a very important source of haena, locally used for cosmetics by both gender and in religious and cultural ceremonies. The tree is of such importance that it has been domesticated and is grown in the gardens alongside other crops. It is also grown as a border or hedgerow plant. Another equally important species is Boswellia papyrifera used country wide as a source of frackincense and produced from its gum. Its domestication is however low due to availability and preference of better quality gum from exotic species such as  B.sacra (from Somalia and Yemen) and B.frereana (from Somalia). Commiphora spp. are also used as sources of frackincense but to a lesser extent. Other species used for cosmetic purposes include Zizyphus mauritania for skin antiseptics and facial cosmetic products; Acacia etbaica used for traditional hair shampoo; Juniperus procera and Olea africana which are used for frackincense, in a rather limited way and nino  (in Afar) a cultivated herbaceous plant used by women as a source of hair shampoo.

2.7.2
Handicrafts and household items

One of the most important species as a source of raw material for handicrafts is Hyphaene thebaica (Doulm palm). The palm grows widely in the country but is restricted to wet habitats such as oasis. In Gagade area, the plant is used to support a thriving weaving industry of floor and table mats, baskets of different shapes and sizes and an assortment of related handicrafts. The handicrafts have both local and urban markets. The leaves are also used for thatching houses and making strings and ropes for different uses. The leaves of another palm, Phoenix reclinata  are used for thatching, making traditional beds and mats. Buxus hildebrandtii has been described in Bouankouale as the species with the best wood for handicrafts especially for the tourist market. Other species used for handicrafts include Olea africana, Commiphora spp., Grewia bicolor,  Acacia tortilis, Zizyphus mauritania and Acacia etbaica. Pennisetum erythraenum and Livingstona carinensis are used for thatching houses while Buxus hidebrandtii and dead wood from Juniperus procera are used for house building. Tamarindus indica (tamarind) and Zizyphus mauritania are important hardwood species in boat building and repair, particularly in Tadjoura area.

2.7.3
Other uses

There are several species that are used for other purposes. These include Commiphora spp. gum which is mixed with charcoal to make ink used in the writing of Koran tabloids, Olea africana used for making Muslim rosary beads and Acacia flava for walking sticks. Balanites aegyptiaca, Atoute (Afar) and Raayssou (Afar) are used for extraction of leather tanning chemicals. A plant of the agave family called ia in Afar language and the leaves of doulm palm are used for making ropes and strings.

2.8
Livestock breeds

The diversity of livestock in Djibouti is limited to local breeds of cows, goats, sheep, camels, donkeys and chicken. There are no clear distinctions between breeds of various livestocks. For cows the local breed is the Afar zebu, locally known as Ega boda. In Bankouale region, this zebu has been cross bred with a breed called Bada adou from Yemen to produce a breed with a smaller hump and with higher milk production but less resistant to diseases and drought. The local zebu have benefited from the broadening of the genetic base by cross breeding with Ethiopian and Somalia herds in the process of transhumance. There were reports of this genetic base being broadened further by cross breeding of the Afar zebu with the big orxy , a large antelope which has now virtually disappeared due to over exploitation through hunting. In the Ambouli area of Djibouti modern dairy farming is being practised in several farms with livestock breeds from Europe mainly the prim Holstein (fresian) from Holland and France. Some are reared as pure breeds while others are cross bred with the Ethiopian Eghaza breed and other mixed breeds from Kenya to increase resistance to diseases and adaptation to the environment.

3.0
Agricultural production

The population of Djibouti is estimated to be 585,000 with an annual growth rate of 3% and this poses a great challenge in feeding the growing populations. The foundamental objective of the Government of Djibouti is therefore the developemnt of agriculture for income generation and reduction of dependence on other countries for food. High priority is given to animal health, regeneration of pastures, increasing the water points  and the mangement of agricultural hydrologic systems (FAO, 1995). Livestock, crop production and fisheries contribute about 3.5 % of the country’s GNP (Mohamed Mousa, per com).

The mainstay of the agriculture  in Djibouti is livestock production which is traditionally the lifestyle of the people. The agricultural production system lacks a well adapted broad genetic base since the germplasm is all introduced and it mainly comprises of improved varieties and cultivars from the Yemen, France, Ethiopia, Kenya and to some extent Somalia. It does not therefore benefit from the normal wealth of farmers’ traditional knowledge that is accrued from years of crop cultivation and is carried over from one generation to the other.

3.1
Intensive crop production systems

3.1.1
Evolution of agriculture in Djibouti

The earliest recorded form of agriculture using crops as the main production systems is the cultivation of dates which was introduced in the country early this century with germplasm mainly from Iraq. Even with this early introduction, its cultivation is still restricted to a few areas mainly due to unsuitable climatic conditions. It therefore has not made much impact in the agricultural sector. Cultivation of other crops is a fairly recent economic activity which was started after independence in the late 70’s. It was started with a few gardens which were established around fertile wells by the settling nomads. These farming activities were started by nomadic pastoralists, who had no previous experience in agriculture and this was initially a constraint. They started by cultivating vegetables and market gardening crops particularly tomatoes, onions and peper  with germplasm from neighbouring countries particularly Ethiopia and also from France and Yemen through the Government extension services. 

In these early stages the Government provided a lot of support to the farmers through provision of technological packages which included irrigation techniques, technical advice on agronomy and crop production, training and seeds. These agricultural support activities were carried out within donor funded projects contexts. The initial agricultural impetus was interrupted by internal wars and civil strife. In the late 1990, there were significant policy changes discouraging over-dependence on Government support and encouraging self sufficiency in agricultural production through development of cooperatives. Presently, the Government’s agricultural development policy is emphasising the rehabiliatation and development of infrastructures, increasing production and improvement of the livelohood of the people. These activities are being carried out in collaboration with FAO under the auspices of the Technical Cooperation Programme. To this effect, there have been several projects, some of them on-going, which have focused on rehabilitation of the irrigation systems, distribution of farm implements and seed supply especially in the Northern region. These projects have been supported by the French Co-operation and other French institutions. A special project on food security with the objective of alleviating food deficiency through intensification of crop production, livestock and fisheries, and water harvest systems is being finalised for implementation with funding from FAO. 

3.1.2
Crop production 

Intensive crop production is practised in pockets of agriculturally productive areas in the districts of Tadjoura, Dikhil, Obock, Djibouti and Ali Sabieh. In these districts  the expansion of cultivation  is limited by water availability, terrain and soil suitability. The different sites conducive to agricultural production in these districts comprise of valley bottoms in mountainous areas, for example in Bankouale region of Tadjoura, plains, river valleys, flood plains and pockets of land where the level of the water table is high enough to allow for digging of wells. The main crops grown are vegetables and fruits which contribute 10% of the total production in the livestock, agriculture and fisheries sector (Mohamed Mousa, pers.com).

According to FAO (1995), there are a total of 1539 farmers, 36% of them being in Dikhil, 31.1% in Djibouti (Ambouli area), 22.2% in Tadjoura, 5.4%in Obock and 5.1% in Ali-Sabieh. The total land cultivated is 986 Ha with the highest number of acreage being in Dikhil followed by Djibouti. The sizes of farms range from 0.1 to 0.7 Ha in most of these areas. Table 4 below shows the percentage of sizes of farms in different districts.  



 Table 4. Sizes of farms owned by farmers in different districts
	Size of farmer (Ha)
	No of farmers
	% of farmers

	< 0.1 
	      102
	         6.6

	0.1 - 0.29
	       288
	         18.7

	3.0 -  0.69
	       541
	         35.2

	>0.7
	       608
	         39.5






(From FAO, 1995) 

The average size of farms in Dikhil is 0.76 Ha and 1.0 ha in Ali Sabieh. In the other districts, the sizes of farms are 0.5 Ha or less. Table 5  shows the distribution of farmers, acreages and agricultural sites per district.

         Table 5. Acreages and distribution of farmers in different districts
	District
	   No.of agric.

        sites
	No.of farmers
	Acreage

   (Ha)
	 % of total

  acreage

	Djibouti
	        10
	        481
	    230
	    23.3

	Ali Sabieh
	        13
	          79
	    105
	    10.6

	Dikhil
	        20
	        554
	    402
	    40.8

	Tadjourah
	        30
	        342
	    208
	    21.1

	Obock
	       16
	          83
	      41
	      4.2

	Total
	       89
	      1539
	    986
	     100






(From FAO,1995)
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3.1.3
Cropping systems

In most of the agricultural areas, the farms are devided into different plots used for growing different types of crops in rotational and or fallow systems. In many areas however, there are monoculture systems especially for such crops as tomatoes, onions and green pepper. These crops are grown as the main crops in many farms in the Tadjoura and Asa ela regions. There are also monocultures of fruits such as date palms, citrus, mangoes and guava. By far the majority of the farmers maintain a high diversity of crops with farms being partitioned into vegetable, fruits and other crops sections. This high diversity gives them insurance against the failure of any one crop. A deviation from the norm are farmers who specialise in the growing of different types of fruits only. In Djibouti, a few farmers have specialised in floriculture. However, the main crops grown under intensive cultivation are fruits and vegetables and fodder species to a lesser extent.

Fruit production
The growing of fruits is mainly for local markets. The fruits are grown as monocultures or polycultures at the farm level. To a greater extent the dates are cultivated as monocultures in plantations especially in Sagallou (Tadjoura) and Ambouli in Djibouti. The majority of the fruits are citrus followed by guava, mangoes and water melon. The other fruits such as pomegranate, demane, pawpaw and banana are grown in small quantities and not so widely spread. The domestication and cultivation of such indigenous fruits as Zizyphus mauritania and Hyphaene thebaica is becoming widespread in many agricultural areas especially in Dikhil. 

Vegetable production
The most important vegetables are tomatoes, onions and green pepper which are grown under intensive management systems as monocultures and in relatively larger quantities compared to other crops in the farms. Under intensive cultivation, productivity in tomatoes range from 6 tonnes/Ha  in Obock to 12.5 tonnes/Ha in Asa Ela, while that of onions range from 6 toones/Ha in the oasis of Assamo in Ali Sabieh to 12 tonnes/Ha in Asa Ela (Habib,1998). The most agriculturally productive area is Asa Ela. These crops are mainly produced as market commodities in most of the agricultural areas. The other vegetables include carrots, beetroot, okra, cow peas, manioc, cabbages, lettuce, french beans, eggplant and pumpkins which are generally grown in relatively small quantities, with some exceptions and to different extents in the different agricultural areas.

3.1.4
Sources of germplasm and seed exchange systems

Agricultural crop production is based on a narrow genetic base of germplasm introduced from other countries. The main source of germplasm is Ethiopia and the material are made easily accessible due to the historically free movement of farmers between the countries. The germplasm is introduced without any performance trials and farmers take an opportunistic approach in experimenting with it. Other sources of germplasm are Kenya particularly for the citrus fruits, Yemen and France. The farmers freely exchange germplasm in the agricultural areas and also across the Ethiopian borders. 

Some of this germplasm is not well adapted to the harsh environmental conditions and is based on genetically uniform varieties. Consequently the problem of diseases and pests is prevalent in all agricultural areas. The most affected are  citrus fruits, mangoes and  water melon. The problem is compounded by lack of an instutionalised system such as phytosanitary and quarantine facilities for controlling germplasm flow to reduce chances of introducing new diseases and pests. Since most of the germplasm comprises of improved cultivars and hybrid varieties, loss of hybrid vigour, and breakdown of resistance mechanism, low productivity is a common problem especially with onions. The farmers are trying to manage the problems by traditional crop management systems such as use of manure, crop rotation and fallow systems. Though there is potential for increased production, this will largely depend on the continued availability of new sources of germplasm that is high yielding, well adapted to the environmental conditions and resistant to diseases and pests. 

3.1.5
Water resources

Water is a big constraint to agricultural production in Djibouti since there are no permanent rivers and the only sources of water are wells, superficial run-off and seasonal rivres. There is no rainfed agriculture since the annual rainfall ranges from 50-300mm depending on the agro-ecosystems, hence the climatic condition is a big handicap to agriculture. In most of the agricultural  areas, the method of crop-production is by irrigation using motor pumps with dug out wells as the source of water.  Irrigation use of gravitational flow of water and a combination of the two.  Other methods of irrigation include shadoof, windmills, solar systems and  hand irrigation. Even then, only about 74.1% of the farmers are able to irrigate their land through out the year (FAO 1995). The quality of the water is also a limiting factor due to salinity. This is experienced to different extents within the agricultural districts.

3.2
Livestock production

Livestock production is the main source of livelihood for about one third of the Djibouti population as it is the only extensive production system permitted by the harsh environmental conditions prevailing in most of the country. Livestock are almost entirely (95%) managed under transhumance pastoralism which is widely practiced, often in combination with some form of agriculture and/or other economic activities. Under this system, human and livestock movements are determined by seasonal availability of water and pastures.  The Government fully recognises pastoralism as the mainstay of rural production in the country. Henceforth, concerted efforts have been made to improve its efficiency and security through initiation of projects aimed at increasing livestock returns and outputs. The efforts are supplemented with marketing assistance, selective breeding, herd improvement and provision of water points in dry season grazing areas (World Bank, 1998; Emmerton, 1998; CNE,1991). The country has two main traditional pastoralist communities; the Afar and the Issas, a Somali clan. The Afar predominantly spread over the Northern, Western and South Western parts of the country while the Somali mainly occupy the Southern and South Eastern parts. 

According to CNE, (1991) and Audru, et al (1987) there are over 200,000 permanent pastures in Djibouti with the distribution and status of grazing areas determining the pastoralists transhumance patterns. Three main pastoralists zones can be distinguished. These are; 1) Southern part of the Gulf of Tadjoura, Djibouti and Dikhil; 2) the northern parts of Gulf in the Tadjoura and Obock districts; 3) to the West overlooking the Bas-Awash Basin in Ethiopia. The Issas mainly occupy the first pastoral zone and the Afar, who are mainly cattle and goat pastoralists occupy the other two, particularly in the Goda, Dadar and Mabla Massifs. The Afar practice transhumance in depressions and the plateaus and this practice is primarily for cows. These seasonal movements of both humans and livestock are determined by rainfall and the availability of pastures and water. 

In the cool season between November and May, the herds are moved to the highlands and mountainous areas and the coastal zones. During the hot season, June to  October, the herds move with the rains to the western parts of the Djibouti, towards the western border with Ethiopia and the South western border with Somalia. At this time the herds move into the interior in search for valleys where there are sufficient pastures. While the Afars transhume to the western parts and Ethiopia, the Issas in the Arta region transhume to the south western border with Somalia. In most cases transhumance is a well organised traditional reciprocal  agreement with tribes in the neighbouring countries. Figure 2 shows the main routes and directions followed during transhumance. The system sometimes involves regulation of water sources and partitioning of the grazing lands into blocks which are fenced and used in rotation and seclusion of certain animals in order to  conserve the pastoral heritage of the country.

Audru,  et al (1997) has distinguished three zones that require management priority. These are; 1) zones that are very important for cattle and are currently in the process of degradation. The use of pastures in these zones need to be carefully controlled to allow regeneration of grass pastures and fodder tree species. These are the mountainous areas and include the Arat, Ali Sabieh, Goda and Mabla massifs; 2) zones that are conducive to natural regeneration of pastures due to favourable environmental conditions. These are essentially the depressions and valleys in the western parts where irrigation is also possible due to availablility of water sources; 3)  the littoral zones especially around the Gulf of Tadjoura, where the sea water infiltration allows for continous regeneration of hallophyte flora. Some of these sites are extremely degraded. The specific sites in all these zones are shown in Figure 3.
Though livestock production is a very important activity in the agro-pastoral section, there are no figures on the actual population due to difficulties caused by the high level of mobility of the herds. A national census has not been carried out since 1987 when the total livestock population was placed at 1,017,000 with about 90% comprising of goats and sheep (CNE,1991). As illustrated in Table 6 a steady rise in livestock population is notable from 1947 to 1987.


Table 6. Livestock population 1947-87

	
	     1947
	      1964
	       1978
	      1987

	Cattle
	    3,000
	   14,000
	     40,000
	    51,000

	Camels
	    2,000
	   19,000
	     50,000
	    56,000

	Sheep
	  50,000
	   85,000
	   350,000
	  410,000

	Goats
	100,000
	 500,000
	   500,000
	  500,000

	Total 
	155,000
	 618,000
	   940,000
	1,017,000







(From CNE,1991)

Emmerton, (1998) has estimated the current livestock population by using two methods viz by applying an annual growth rate based on the known herd increase between 1978-87 and by calculating the average numbers of different types of animals per household based on 1987 figures and extrapolating these to the current pastoral population. The estimated 1998 livestock population in Djibouti is 1,213 million animals, comprising of predominantly smallstock as shown in Table 7.

Table 7. Estimates of livestock population in 1998

	
	Calculated by growth rate
	Calculated by herd size 
	(Animals)
	(TLUs)

	
	Annual growth
	1998 livestock
	Animals/
	1998 livestock
	1998
	1998

	
	1978-87(%)
	estimate
	household
	estimate
	livestock
	livestock

	Cattle

Camels

Sheep

Goats
	2.75

1.25

1.75

-
	68,817

64,102

495,172

500,000
	2.70

2.96

21.68

26.44
	65,013

71,386

522,651

637,379
	67,000

68,000

509,000

569,000
	67,000

95,000

76,000

85,000

	Total
	0.88
	1,128,091
	53.78
	1,296,429
	1,213,000
	323,000


(From Emmerton,1998)

The pastoralist livestock production system solely depends on the wide range of diversity of wild fodder, forage and pastures provided by the rangelands, grasslands, woodlands and forest ecosystems. These are managed under traditional systems which unfortunately are starting to crumble due to changes in the socio-economic conditions and general breakdown of indigenous knowledge systems as the older generation slowly pass away. This combined with high livestock densities, limited and poor quality pastures and an increasing trend towards sedentarisation in rural areas  has caused overgrazing problems in most of the pastures. Where livestock production is combined with arable agriculture, farmers are beginning to domesticate and cultivate under irrigation some fodder species such as Zizyphus mauritania and Panicum spp. 

Intensive livestock production accounts for less than 5% in this sector. It is mainly in form of dairy farming with emphasis on milk production targeted at the local market especially Djibouti Ville. This type of livestock production system is practised in Ambouli and the Djibouti Ville outlying areas. The production system is dependent on mainly exotic breeds of dairy cows from Europe particularly Holland and France, the main breeds being the prim Holstein (Fresians). They are crossbred with the local zebu, Egaboda, the Ethiopian zebu (Ezhaboda) and other breeds from Kenya. The crossing increases milk production while at the same time confering resistance to diseases and adaptation to the local environment. The production system is both capital and management intensive. Apparently, in a few cases a combination of traditional and modern animal husbandry methods are used to produce a good blend of technologies. This is particularly so in animal health management where such diseases as fevers are treated with antibiotics and other less complicated health care problems such as wounds and injuries are treated using local plant species such as Zizyphus mauritania. This species is also used in complicated births during calving to remove the placenta. The livestock feeding regime is also a combination of industrially processed cattle feeds and both local and  exotic fodder plants species including Panicum turgidum spp., Leucaena leucocephala and Phoenix reclinata (date palm) leaves.

4.0

The role of agrobiodiversity in the agricultural and economic development of Djibouti

4.1
Wild plants

It is clear that diversity provided by the numerous plants is contributing significantly to the well being of the peoples’ livelihoods and economic development in Djibouti. Outside the conventional farming systems, the rangeland, forest and woodlands resources form the basis of rural pastoralists’ livelihoods providing a wide range of products which includes, pastures, fodder, wild foods and fruits, medicines, fuelwood, fibres, construction and handicrafts material, gums and resins for cosmetics and pharmaceuticals. The diversity provides an important fallback during the dry season and drought, when other sources of human and livestock foods are scarce. Although only an insignificant proportion of these direct values can be quantified economically, some of the resources not only provide some revenues through local sales but also save the farmers the expenses of buying finished or raw products from the open market. For example the rural majority and even urban dwellers to date depend heavily on local medicines for primary health care of both human and livestock. This is evident from interviews with the rural folk and also from the thriving herbal medicines market in Djibouti Ville. Table 8 gives some prices of local herbal medicines arrayed in the Djibouti Ville open air market.


Table 8.  Prices of the local medicines in open air market in Djibouti Ville
	Species
	Medicinal part
	Quantity (gms)
	Price (FD)

	Zizyphus mauritania
	     Bark
	       100
	      50

	Coffea spp
	     Dry berries
	       120
	      50

	Balanites aegyptiaca
	     Bark
	       250                         
	     100


Local cosmetics are another source of economic benefits for the local people. For example the gum from Boswellia papyrifera is widely used in the country as a source of frackincense has both local and export market. The price ranges  from US $ 3-4 per kg of gum from this species and can go up to US$ 50 per kg for other species such as Boswellia sacra and B. frearana which have higher quality gum (Nabil Mohamed, pers com ; UNDP,1977). The gum from Boswellia spp has higher economic potential both for the local and export markets, if well exploited. Other species with cosmetic products that have potential for local markets include Zizyphus mauritania, Lawsonia inermis and Commiphora spp. Table 9 below indicates the prices of traditional cosmetic products from some of the local species.

Table 9.  The prices of traditional cosmetic products sold in Djibouti Ville market

	Species
	Part used
	Quantity

  (gms)
	Price 

(FD)

	Boswellia spp. (high quality)
	Gum
	    300
	 350

	Boswellia spp. (low quality)
	Gum
	    300
	 200

	Zizyphus mauritania
	Ground dry leaves
	    100
	   50

	Lawsonia inermis
	Ground seeds
	    100
	   50


The doulm palm, Hyphaene thebaica is used extensively in the country as a source of raw material for sustaining  thriving cottage industries of ropes, mats, baskets and related fibre products, particularly in Gagade. A lot of these fibre handicrafts find their way to the urban markets, with the tourism industry as the target. There is a wide range of  prices of these products and this  largely depends on the type and size of the articles. For example large laundry bags are sold for FD 3-4000 while conventional fruit baskets are sold for FD 1-1500. Buxus hildebrandtii is also used a lot in the Bankouale area for making local handicrafts for the tourist markets. The economic potential for the handicrafts industry is promising if it was well organised, for example, using co-operatives as a means of marketing channel for both domestic and overseas markets.

There is wide range of plants that are used as wild foods or fruits and they contribute significantly in meeting the food deficits and providing security at the household level, through diversification of its sources especially during famines. These plants are not in the mainstream agricultural research and their economic potential may not be fully quantifiable. The more important ones such as the doulm palm (Hyphaene thebaica) and Zizyphus mauritania have made impacts in the local markets where they are used as a source of income. The fruits of Zizyphus mauritania, for example, are sold for as much as FD 250  per kg while in the Sagallou area, farmers reported incomes of up to FD 2200  per doulm palm tree per season.

4.2

Arable agriculture

Agriculture as an economic activity is severely limited by climatic, water, edaphic and agro-ecological constraints. According to World Bank (1984), only about 6,000 Ha  of land in Djibouti has irrigated production potential. Out of these only about 1,000 Ha are under cultivation. Rainfed agriculture is entirely non-existent since the annual precipitation ranges from 50-300mm and agricultural production is totally dependent on both traditional and modern irrigation systems. Though agriculture is a very recent economic activity, it has steadily increased in both production and acreages under cultivation. For example, CNE (1991) estimates that agricultural output has increased from 50 tonnes in 1978/9 to 1,572 in 1988/89. Table 10 provides details of this annual growth in production. 




Table 10.  National agricultural output 1978-89

	Year
	Agricultural ouput (tonnes)

	1978/9
	                50

	1979/80
	              100

	1980/1
	              300

	1981/2
	              500

	1982/3
	              727

	1983/4
	            1,069

	1984/5
	            1,292

	1985/6
	            1,700

	1986/7
	            1,815

	1987/8
	            1,767

	1988/9
	            1,572


                    

            (From CNE 1991)

Estimates from World Bank (1984) indicate that the acreage under agricultural activities has increased from 200 Ha in 1983 to a gross area of 1,000 Ha todate, generating up to 2,300 tonnes of production and supporting 1,200 farming families with 2,300 workers. DINAS (1990) and Emmerton (1998) estimate that agricultural yields are quite high at an average of 3.9 tonnes of combined fruit and vegetable production per ha/yr.

Agriculture in Djibouti is predominantly  practised in small gardens ranging from about 0.5-1.0 Ha for both subsistence and local markets. The maximum estimates of the gross returns to agriculture are FD 0.75-1 million /Ha/yr in rural areas and upto  FD 2.2 million/Ha/yr around the Djibouti Ville (Habib,1998). In total, the arable production could have a  market value of  up to FD 880 million today (Emmerton, 1998). The available agricultural revenue statistics from Habib, (1998) indicate that the average net revenue per farm (average size of 0.5Ha) was FD 368,000 in 1998. Table 11 gives more detailed analysis of agricultural revenues.


Table 11. Agricultural revenues in the five districts in 1998

	
	                              ‘000 FD/farm/yr

	
	Ali Sabieh
	Dikhil
	Tadjourah
	Obock 
	Djibouti

	Gross production
	  593
	   572
	    567
	   385
	  1,141

	Intermediate production
	  142
	   110
	    100
	     40
	    150

	Depreciation
	    30
	     30
	      30
	     30
	      30

	Labour
	  120
	   120
	    120
	   120
	    240

	Net revenue
	  298
	   312
	    314
	   195
	    721








(From Habib, 1998)

It is evident that farming provides an important source of household income but even then, the country depends  a lot on importation for the bulk of urban fruits and vegetable needs. Mohamed (1998) and CNE (1991) estimate that the domestic agricultural production is sufficient to supply only 10-11% of the Djibouti Ville’s fruit and vegetable demand. There is potential for increasing agricultural production in order to meet this demand. Box 1 gives a profile case study of the growth in this potential through increased production by putting more land under cultivation and making good use of Co-operatives for transportation and access to markets.                                                 
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The potential for agricultural expansion in Djibouti exists, as portrayed in this profile. However, the constraints mentioned would need to be addressed if this potential is to be fully realised.

The National Development Strategy attaches a lot of importance to expansion of arable agriculture and several government projects aimed at encouraging private agricultural development have been initiated since 1981 (CNE,1991). The development of potentially irrigable land which have not yet been put under cultivation is regarded as a high priority. Plans for the implementation of a special project on food security is currently in the process of finalisation with funding from FAO. Emphasis is being placed on intensification of agriculture and provision of water for irrigation.

4.3 
Livestock production

It is estimated that 135,000 people or 24,000 households depend on pastoralist livestock production for their livelihood (Mohamed, 1998). The rangeland biodiversity is critical for these pastoralists as it provides pastures and fodder for the livestock, in addition to a wide range of plant-based products. It is reported by CNE, (1991) that there are over 200,000 Ha of permanent pastures in Djibouti, with the distribution and status of grazing areas determining the pastoralists’ transhumance patterns. Livestock production in Djibouti is mainly for the suppport of household and domestic needs. A 1984 evaluation of households indicated that 50 goats are sufficient to sustain a family of about 6 persons, with the bare minimum being 30-40 goats. The maximum mean was in the southern parts of the country with 250 goats, 50 sheep and 15 camels which can be maintained without external support. In all the livestock groups, about 90% of them are female, which are mainly used for milk production

The livestock population is difficult to estimate since the national census or surveys have not been carried out since 1987. As reported in an earlier section the current population is estimated to be about 1,213 million. The rural communities depend on livestock for milk and  meat. They also earn revenues from the sale of livestock products such as butter (ghee), hides and skins, milk and meat. Though the statistics on the economic benefits are not available, Emmerton (1998) has made some estimates as indicated in Tables 12 and 13 below.

Table 12. Livestock productivity estimates
	
	Calving interval

       (yrs)
	Lactation period

    (days)
	Milk yield

(lt/day)
	Meat+sales offtake 

             (%)

	Cow
	          3
	        180
	    3.5
	              5

	Camel
	          2
	        360
	    6.5
	              2.5

	Smallstock
	          1
	          90
	    1.0
	              1






(From Emmerton, 1998)


Table 13.  Prices of animals and livestock products 1998

	
	Rural meat price

     (FD/kg)
	Djibouti Ville meat price (FD/kg)
	Rural milk

price (FD/lt)
	Live sales price (FD/mature animal)

	Camel
	        300
	
	
	         70,000

	Smallstock
	        600
	        500
	     100
	         3-5,000

	Cattle
	
	        500
	     150
	          4,000





(From Emmerton, 1998)

According to CNE (1991), trade in meat is controlled and it is in form of live animals. Meat production is mainly through slaughtering of live animals for supply to Djibouti Ville. The annual economic turnover from meat trade is estimated to be well over  FD 988.4 million
 as indicated in Table 14 below using the 1990 figures of the numbers of animals slaughtered in Djibouti Ville.

Table 14. Estimate of economic turnover from meat trade in 1990

	
	No. of animals slaughtered 
	         Price 

(FD/live animal)
	Annual returns

(,000 FD)

	Goats/ sheep
	      225,000
	        4,000

	900,000

	Cows
	        20,000
	        4,000
	  80,000

	Camels
	             120
	      70,000
	    8,400

	
Total 
	      245,120
	
	 988,400


Though current figures are not available, it would be expected that the trade has increased with the increase in population in  Djibouti Ville, estimated to be growing at a rate of 5-6% per annum (World Bank, 1998). The demand for meat is quite high and supplementary supplies are being procured from neighbouring countries.

Some limited external trade in export of live animals, particularly cows to Yemen exists. Figures from CNE (1991) indicate that export of cows increased from 15,600 in 1981 to 78,000 in 1990. On the other hand, export of small ruminants decreased from 38,000 to zero due to increased demand in the local market. Exportation of dry skins has good potential as a source of revenue. Though the markets flactuates, a steady rise of exports has been recorded in the past. For example the exports increased from 124 tonnes in 1981 to 400 tonnes in 1990.

The potential for intensification of livestock production through dairy farming and meat production exists especially in areas adjacent  to urban centres as shown in the case study in Box 2 below.        


Intensified livestock production offers promising economic returns particularly in the outlying areas of Djibouti Ville and other urban centres where the markets for farm products such as meat and milk exists. This however is both capital and management intensive. It also requires skills in livestock production and management, especially diseases and health aspects.

4.4
Agricultural production constraints and opportunities

Constraints

4.4.1
Lack of agricultural experience – Agriculture (crop production) is a relatively new economic activity in the country and thus has not benefitted from past experiences. It is not therefore built upon an agricultural heritage, cultural practices and indigenous knowledge systems adding value to management and production of crops.

4.4.2 
Water availability – Most of the country is very dry and the annual rainfall is between 50-300mm. There are no permanent rivers and under these conditions of  low moisture availability, rainfed agriculture is not possible and agricultural production is mainly through irrigation which is both laborious and expensive. Even then, only about 74% of the farmers can irrigate their land throughout the year due to water scarcity.

4.4.3
Salinity – Agricultural production is limited by high levels of water salinity caused by the high rate of evapotranspiration and the general low quality of the water. This increases the soil acidity therefore reducing overall productivity.

4.4.4
Diseases and pests – Almost the entire crop germplasm is exotic and has been introduced from other countries. It is not adapted to the harsh physical, climatic and environmental conditions. Most of it comprises of improved varieties and is therefore genetically uniform causing widespread problems of pests and diseases. The problem is compounded by lack of phytosanitary and quarantine facilities that can vet materials for diseases and pests before introduction into the country. Animal diseases are also rampant and they are a major cause of loss of livestock.

4.4.5
Need for new sources of germplasm – introduction of germplasm into the country is rather ad hoc mainly depending on initiatives of individual farmers. There are no co-ordinated efforts to procure and or replenish germplasm stocks that is both adapted to the environmental conditions and resistant to diseases. Farmers have very limilted means to source for germplasm when the varieties they have lose hybdrid vigour or resistance mechanisms break down.

4.4.6
Soil erosion – as indicated in an earlier section, soil erosion is a serious cause of loss of agricultural productivity in both arable and pastoral production systems. It is at its worst in places such as Asa Ela where the seasonal floods are leading to loss of gardens through serious and extensive erosion of the agriculturally productive flood plains leaving many farmers desolate.

4.4.7
Degradation of pastures – in most parts of country, the livestock populations are higher than the land’s carrying capacity. This combined with the observed breakdown of traditional rangelands management systems is leading to serious degradation of pastures leading to loss of productivity.

4.4.8
Marketing infrastructure – agricultural production is being constrained by lack of an organised marketing structure particularly transport in various places such as Bankouale. Competition from neighbouring countries is also contributing to low market prices for farm products. There are no concerted efforts to study and understand the market forces.

4.4.9
Lack of essential inputs and services – the country does not have at the moment an agricultural research team that could spearhead crop improvement and breeding programmes. The only option at the moment is to increase production through the use of  organic and inorganic fertilisers and pesticides such as pesticides and fertilisers.. These are not available at the moment. The Government has very little capacity to provide extension services for both livestock and crop production.

Opportunities

4.4.10
Increase cultivation of arable land - despite the generally low agricultural potential due to problems of  water availability and physical conditions, there is still some potential for increasing agricultural productivity. It is estimated that about 6,000 Ha in Djibouti are arable. But at the moment, only about 1,000 Ha are under cultivation. With infrastructural support, particularly provison of more water points, most of the rest of this land could be put under cultivation and contribute to both the household and national economic prowess. 

4.4.11
Further development of co-operatives - as shown previously, agricultural production could further be intensified and enhanced by joint community efforts through co-operatives, which are important in provison of basic support, materials and services. Similar co-operatives could be initiated to increase livestock production and  provide marketing support for both live animals and products such as hides and skins, butter, meat and milk. These co-operatives could  have the potential for facilitating and improving export markets for both crops, live animals and livestock products, handicrafts and gums.

4.4.12.
Increased production through germplasm acquisition - with concerted efforts to co-ordinate procurement of well adapted and disease resistant germplasm, options for agricultural production could be diversified. Collaboration with relevant international agricultural research orgnisations would particularly enhance the procurement of germplasm suitable for arid areas and even introduce high value crops for both local and export markets. Some of these crops including sesame, lentils, sorghum etc are  being sold in Djibouti but they are all imported. 

4.4.13.
Improvement and intensification of livestock production- the potential for increasing livestock productivity through  intensification has been exemplified by the dairy farms in Ambouli, around Djibouti Ville. This potential could be fully made use of by development of institutionalised credit support systems and or co-operatives for establishment of more dairy farms in the suburbs of urban centres. Livestock breeding programmes to improve meat and milk production are feasible particularly the crossing of the local breeds with improved breeds from the region and elsewhere. This will incrcease productivity while at the same time confering resistance to diseases and adaptation to the local environment.

4.4.14
Development of high value species – greater investment in research and development though improvement programmes for economically important (species) such as Boswellia spp., Hyphaene thebaica (doulm palm), Lawsonia inermis and Zizyphus mauritania etc. The various products from these species and others have both local and overseas market potential. Research to improve quality, productivity and maturity periods would greatly increase market value and competitiveness. Domestication of these species has started in some places. Increased domestication and wider cultivation could be supported in order to increaese production at the farm and national levels.

However, optimum gains in agricultural production will only be realised by a) increasing funding for agricultural research particularly procurement  and conservation of  germplasm stock as the building block of agricultural production systems, new agricultural techniques and technologies that boost production while protecting the natural resource base b) development  of economic and policy options that enhance the conservation  and use of agrobiodiversity.

5.0
Genetic erosion of  agrobiodiversity

Though Djibouti is endowed with numerous plant and livestock resources, their continued availability to meet the various needs of the rural communities may be jeopardised by the current erosion factors threatening these resources. These factors are not at the moment fully understood but they seem to be both environmental and socio-economic in nature. They include the following:

5.1
Deforestation and species over-exploitation

Deforestation and overuse of plant resources leading to their near depletion is often a major cause of genetic erosion. The genetic diversity of several species in Djibouti is being narrowed by their overuse. For example, the over-exploitation of Boswellia papyrifera for extraction of gums and resins for cosmetic purposes has led to its depletion in several parts of the country. The gums have both local and export market and the rate of extraction far execeeds the natural regeneration capacity for this species (Nabil Mohamed, pers. com). The loss of diversity in this species is tantamount to loss of economic returns. Other species that may be threatened if their use is not controlled include Caesalpina spp. and Acacia tortilis which are harvested from the Day Forest and used as sources of high quality fuelwood which is sold in nearby towns especially Tadjoura. Tamarindus indica and Zizyphus mauritania are also under heavy logging pressure for their use in boat building and repair in Tadjoura. Under the harsh environmental conditions, the trees take a long time to reach maturity and their slow regeneration is surpassed by the current rate of their exploitation in the Bankouale region in the Goda Massif and the Day Forest outlying areas. Livingstona carinensis whose leaves are widely used for thatching houses is facing a lot pressure from over use and is currently threatened. These are perhaps a few examples of a wider problem that may be affecting other species in other parts of the country.

5.2
Loss of vegetation cover through overgrazing

It is evident that the breakdown of traditional grazing systems is taking its toll on the quality of the range in many parts of the country. This has consequently led to serious overgrazing of the  rangelands and devegation in areas around water points. Extensive and expansive areas of most of the forests and woodlands are so overgrazed that there is virtually no undergrowth in these natural habitats. For example in the Day Forest and the outlying plateaus, there has been a near total breakdown of the traditional rangelands grazing control systems partitioning certain areas of the range for use by specific type of livestock. For example camels and goats have in the past been prohibited from grazing the Day Forest range due to the destruction of the tree crowns and grass respectively. This is currently not being respected and consequently overgrazing has grown to become a serious problem. Overgrazing of the herbaceous plants of the range is a wider problem also observed in the Bankouale region where a grass species locally known as Goroita in Afar language has completely disappeared while other species such as Sakaita are threatened. As illustrated in Table 15, grazing activities exceed carrying capacities in many parts of the country  leading to severe losses of the vegetation cover.

Table 15. Grazing capacity and actual livestock densities

	
	Livestock carrying capacity (TLU/ha)
	Actual livestock usage (TLU/ha)

	Forest

  Summer

  Winter
	      0.09-0.36

      0.18-0.71
	         0.41

         1.66

	Steppe

   Summer

   Winter
	      0.09-0.36

      0.09-0.36
	         0.14

         0.27






(From CNE,1991)

Loss of vegetation cover through overgrazing is becoming observable in many parts of the country.

5.3
Natural calamities

Recurrent droughts have been singled out as the major cause of loss of genetic diversity of livestock. Some of the worst droughts occurred in 1983, 1988 and in 1993. The effects were disastrous with some farmers in Bankoulale losing up to 60% of their livestock. In Ali Sabieh and Asa Ela, the 1993 drought effects were so serious that some farmers lost all their livestock. In Ali Sabieh, most of the farmers had to change their occupations to seek for alternative means of livelihood in the urban centres. Drought leads to  serious diminishing of the forage species, water scarcity and overuse of the range since the transhumance grazing cycles are severely affected. The livestock death toll is increased by diseases caused by change of livestock diets as farmers desperately look for alternative fodder and forage species. Cows are the most affected or least resistant to drought, followed by the sheep. Goats and camels are normally the most resistant and are the last to die. Environmental changes were first experienced in the first half of this century when a very severe drought called lalabi  (translated as cow killer) struct the country resulting in massive losses of livestock. Since then, the climate has been rather erratic and unpredictable to some extent. The effects of these climatic changes could be attributed to the massive deaths of the Juniperus procera, which is an important timber species, in the Day Forest and Dracaena ombet in other parts of the country. 

A peculiar phenomena in Asa ela concerns the annual flooding of river Gobaad which is causing massive loss of farms with all the crops and germplasm through erosion of the river  banks. The erosion extends to the low lying farmlands sweeping away huge tracts of land and the crops growing in them. Several farmers have already lost all their land and crops and have to depend on the community for procurement of more land. This phenomena is a major cause of  loss of germplasm in the area since the river meanders through a very large floodplain of  agriculturally productive land whose expansion in the outlying areas is greatly limited by the harsh environmental conditions.  It has become a major cause of concern to the helpless community.

5.4
Civil strife and internal conflicts

In the recent past, internal conflicts have had their toll on the agricultural biodiversity as farmers flee from trouble stricken homelands to safer havens, abandoning their crops in the field and thereby losing valuable germplasm. The recent internal conflicts in the Afar region, for example,  led to loss of a lot of fruit tree germplasm introduced to the subsistence farmers in the area. One farmer claims to have lost more than five varieties of citrus fruits which dried and died in the farm for lack of water (Omar Habib, pers.com.)  

5.5
Diseases

The outbreak of diseases affecting particularly livestock has been a major cause of loss of genetic diversity. In the Bankouale region farmers have reported loss of livestock in the past, particularly cows, due to disease outbreaks. Though the tolls are sometimes high, a good number of the traditional livestock breeds forming effective population sizes develop resistance and are used as the breeding stocks. The situation is the same in Ali Sabieh and Asa Ela. In Asa Ela, for example, such diseases as hepatitis, lung and liver diseases, ticks (especially goats and sheep), wounds etc. have been reported. Though epidemics are rare, they are quite catastrophic when they occur as they  leave many farmers destitute and have to depend on the community for replenishment of new stocks.  

Currently a lot of farmers are losing substantial amount of germplasm through pests and diseases. This is a widespread problem in all the agricultural areas but the most affected crops are Citrus spp (citrus fruits), Citrullus melo (water melon) and Carica papaya (papaw). Fungal and viral diseases are more prevalent than pests especially in the summer, dry season.

5.6
Introduction of exotic species

A major concern of the farmers in the Asa Ela region is the recent introduction of Prosopis chilensis in the area. The plant has a very efficient propagation system through seed which even germinate better after the goats have eaten the pods. The tree has therefore spread at a very alarming rate. It adversely competes for water with other pastures and it is slowly displacing the grasses leading to the erosion of the genetic diversity. It has virtually no known uses except that the pods are eaten by goats. Though it may have some general environmental benefits, since it regenerates and grows fast, it has become a notorious weed and is posing a great threat to herbaceous fodder species.

5.7
Soil erosion

Soil erosion is a common problem in many parts of the country. The causes are manifold and the underlying factor is the loss of soil cover through devegetation as a result of socio-economic activities particularly overgrazing. This exposes the soil to agents of erosion such as wind and surface run-off after heavy rainfall. Emmerton (1998) has estimated that the annual rate of loss of soil is 15 tonnes/ha/year for pastoralists areas and an average of 12tonnes/ha/year for arable areas. This not only results in loss of agricultural and livestock productivity but also leads to the genetic erosion of the miriads of soil borne beneficial insects, fungi and bacteria that perish with soil erosion and or its degradation. The overall economic loss due to soil erosion is estimated at FD 5.20 million per year for pastoralist areas and FD 5.28 in arable production.

These are just but a few indicators of genetic erosion of the agrobiodiversity in Djibouti. More indepth studies are necessary in order to determine the extent and scale of the erosion and also to understand the trends and processess of genetic erosion in a more comprehensive manner. Detailed information is needed on the human, biotic and abiotic causes of genetic erosion; agro-ecological zones and livestock and crop genepools affected most;  more comprehensive lists of threatened, endangered and extinct wild livestock breeds, food plants, forestry species, medicinal plants and other plants of economic importance. The availability of such information will enable the articulation and planning of  remedial or preventive measures in a bid to combat genetic erosion.

6.0
Institutional capacity for the country to conserve agrobiodiversity

6.1
Personnel

The conservation of agrobiodiversity requires a cadre of well trained scientific staff to undertake the various responsibilities. At the moment the country only has very limited personnel who are particularly employed at the Ministry of Agriculture, Ministry of Environment and ISERST. The personnel comprises of the scientific staff listed in Table 16 below.


Table 16. Personnel involved in agrobiodiversity conservation
	Level of training
	Area of training
	Institutional affiliation

	MSc
	Agronomy
	Dept.of Env/Planning

	PhD
	Plant physiology
	ISERST/Life Science Department

	MSc
	Soil science/GIS
	ISERST/Life Science Department

	MSc
	Agronomy
	ISERST/Life Science Department

	PhD
	Soil Science
	ISERT/Soil Science Department

	3 PhDs
	Animal health
	Livestock Dept/Ministry of Agriculture

	1 Msc
	           “
	Livestock Dept/Ministry of Agriculture

	10 technicians
	          “
	Livestock Dept./Ministry of Agriculture

	4  Agric. Eng.
	Agronomy
	Crop Prod./Ministry of Agriculture

	6 Diploma
	Agronomy
	Crop Prod./Ministry of Agriculture


The most affected is the Crop Production section of the  Ministry of Agriculture, Livestock and Fisheries where there are serious personnel constraints at all levels. There are insufficient qualified scientific staff and the extension services unit does not exist due to lack of extension technicians. Agricultural research does not exist either due to lack of finances and personnel. Extension services are inconsistent and ad hoc as they are provided within project frameworks and the services rendered are stopped when the project life ends. Several critical skills in the field of taxonomy, seed science and technology, plant breeding, biotechnology, plant and animal health are required. At the moment, the country does not have a higher institution of learning which would be useful in training of these skills in a cost-effective manner.

6.2
Conservation and research facilities

The conservation facilities and infrastructure in the country at the moment are only available at ISERST. They are meagre and insufficient and only comprise of two small non-conventional freezers, a drying oven and a scantily equiped tissue culture laboratory. The field site comprise of 0.5 Ha at the moment being used for Boswellia spp. gum production research activities. These are hardly sufficient for ex situ conservation of agrobiodiversity. Consequently such vital equipment as custom made chest deepfreezers, aluminium sealing machines, seed processing and packaging equipment, documentation hard and software and seed drying equipment are necessary for ex situ conservation of germplasm. Infrastructure for conservation of germplasm in field genebanks are not available and subsequently such ancilliary services as irrigation systems, green houses need to be developed.

The safe movement of germplasm is an important prerequisite in the establishment and fllourishing of healthy and vibrant agricultural and seed sectors. At the moment the country does not have quarantine and phytosanitary facilities though germplasm is being brought in from other countries, with the inherent danger of transmitting plant and animal diseases and pests. Plant health facilities and laboratories need to be established within the Ministry of Agriculture in order to vet material coming into or going out of the country with the view of minimising risks of importation and exportation of plant and animal pests and diseases.

The country only has a limited capacity for research due to shortages of both personnel, equipment, facilities and infrastructure. These capacities are in the Livestock Department of the Ministry of Agriculture which has an animal health laboratory and also at ISERST where some research activities have been carried out in the past or are on-going. These include:- a) Boswellia improvement programmes through trials of exotic species such as B. sacra and B. frereana; b) in vitro propagation techniques of Acacia nilotica and Acacia ehrenbergiana; c) genetic transformation of Acacia ehrenbergiana ; d) salinity tolerance trials of Acacia nilotica and; e) vegetation studies in the Day Forest. In addition the laboratory has the capability for cloning of genotypes selected in vitro for salt or drought tolerance but the research outputs are limited by lack of sufficient personnel and financial resources.  

7.0
Developing national co-ordination mechanisms for 


agrobiodiversity conservation

The need for co-ordinated national efforts in biodiversity conservation has been clearly recognized by the Convention on Biological  Diversity (Article 6), Agenda 21 and more recently the Global Plan of Action all which call on countries to develop national programmes, actions plans and strategies and integrate the conservation and sustainable utilisation of biodiversity into the relevant sectors or cross-sectors, plans, programmes and policies
Agrobiodiversity concerns spans both the environment, agriculture and development spheres and because of its central importance to agriculture may be pivotal in reconciling environmental concerns with development needs. In Djibouti, like in many countries, biodiversity planning is separated from other socio-economic and environmental sectors at the policy and management levels. To achieve the necessary integration, it is apparent that there is need for pro-active stimulation and  active participation and collaboration between previously unco-ordinated or weakly co-ordinated sectors, which may have different interests in biodiversity. Lack of this co-ordination may result in fragmentation and duplication of efforts, competition and conflicts of interests.  The development of a National programme is therefore an important pre-requisite in co-ordination of biodiversity activities.

Defining the  National Programme

A national programme may be defined as  ” A functional and well co-ordinated network of national institutions working on the conservation and utilisation of biodiversity and or genetic resources for sustainable agriculture and national economic development.” The proposed national programme should be seen as the foundation of regional and global biodiversity conservation efforts and it will serve as a link between in-country activities and those at regional and global levels.The main objective of the national programme is to establish the essential elements of an integrated and well co-ordinated mechanism for biodiversity conservation and use viz. recognized national status, appropriate policy and institutional frameworks including mechanisms for co-ordinated planning and implementation of activities, development of conservation facilities, defining institutional roles and responsibilities, development of human resources and a programme strategy.

Why a National Programme?

National economic development

The national socio-economic development is likely to suffer in the medium to long term unless biodiversity conservation activities are strengthened and better co-ordinated. The national programme needs to be broad based in order to be in a better position to address the increasing international concerns  over the long-term stability of the environment  and the sustainability of production systems. The biodiversity of non-agricultural genetic resources - including forest species, medicinal plants, and a wide range of other economically important plants-will be of increasing importance in provision of goods and services, prevention of environmental degradation and provision of alternatives to agriculture for rural populations. Nationally co-ordinated efforts are therefore essential in order to highlight the potential contribution of biodiversity in the national economic development plans. This will entail the establishment, strengthening and/or restructuring of national programmes in the areas of environment, agriculture and socio-economic development. The roles of the national programme will be to: 

a) Facilitate national participation in global conservation efforts
The focus on biodiversity has been activated by inter-governmental legal obligations to implement the CBD and Agenda 21, adherence to the International Undertaking and national requirements to implement  the Global Plan of Action. The Conference of the Parties (COP) of the CBD made a decision in 1996 to prioritise agricultural biodiversity and this is the most recent indication of the importance countries are placing on agro-biodiversity. Subsequently, many countries are now reviewing and reorganising their activities on conservation of agrobiodiversity in order to make their efforts more efficient at the national level and more streamlined with long term national development objectives. Due to resource constraints especially finances, greater attention is being given to priority and efficiency in the design and implementation of functional and well co-ordinated national programmes that make use of comparative advantages of the various national institutions.

b) Promote efficient use of resources through taping of comparative advantages
The various institutions constituting the national programme are specialised in their technical areas of expertise. They have comparative advantages in terms of financial resources, expertise and facilities by nature of their mandates, missions and objectives. The pooling together of resources and comparative advantages through the national programme could go a long way in  addressing national needs and priorities leading to achievement of medium and long term agricultural development objectives and goals. In addition,  conservation of agrobiodiversity requires diverse scientific inputs. The necessary experts include foresters, ecologists, conservationists, environmental managers, policy makers, breeders, taxonomists, pathologists, botanists, seed technologists etc. No single institution would have such expertise. However, through a National Programme it would be possible to pool these resources together and use them for the national and common good.  For example, ISERST’s research facilities may be used by other institutions while the Ministry of Education could offer its comparative adavantage in production and dissemination of public awareness materials.

c)  Advisory services to the government
Currently, there are several foras and debates concerning policies and legal frameworks for PGR conservation and use in order to address such issues as farmers’ rights, Intellectual Property Rights (IPR), access and exchange of plant genetic resources. The implementation of the Convention on Biological Diversity and other international conventions, treaties and protocol will require minimal national/institutional policies and legal frameworks. The National Programme through the Co-ordinating Committee would act as adviser to the government on measures that need to be taken on such issues, considering that the programme comprises and harnesses expertise from diverse disciplines and technical backgrounds.

Constitution of the National Programme

The National Programme should be composed of as many institutions as there are in the country with biodiversity interests. These institutions include: relevant ministries (Agriculture, Livestock and Fisheries, Forestry and Water; Ministry of Education, Department of Environment; Research Institutes e.g ISERST; NGOs and private sector). The potential stakeholders are provided in Box 3
Box 3: Potential  stakeholders in the National Biodiversity Conservation Programme

CIVIL SOCIETY

Private Sector

Formal Sector

Informal Sector

MINISTRIES


Agriculture; Environment;  Research, Science and Technology; 





Economic planning; Trade; Education

SECTORS
Agriculture; Farming; Environmental management; Conservation; Research and Development; Education; Business;Medicine; Forestry; Energy; Nutrition and Health; Economic planning; Government parastatals

INSTITUTIONS
Agriculture and Livestock Depts; Forestry and Fisheries Depts; Farmer organisation or Co-operatives; NGOs; Agricultural extension services; Biotechnology Centres; Department of Environment ; Land use planning

STAKEHOLDERS
Farmers; Rural communities, Herbalists, Medical practitioners ; Pharmacologists; Scientists and researchers; Foresters; Indigenous communities; Economic planners; Extension agents; NGOs; Urban consumers.



Important pre-requisites for the functioning of the National Biodiversity Programme

Policy and strategy

· The National programme should be fully institutionalised in order to have a formally recognized status. The potential contribution of agrobiodiversity should be recognised in national planning and policies. This includes prioritisation and deployment of resources particularly financial incentives, manpower and retention of qualified staff. Budgetary allocations for biodiversity activities. National commitment to funding of national programme activities is essential but regional and international support could play a complementary role.

· The development of capacities for the assessment and determination of national PGR conservation and development needs is essential. This should be complemented by supporting policies on conservation, access and use of biodiversity which should also serve as a basis for meeting international obligations. This includes development of the necessary quarantine infrastructures to oversee importation and exportation of germplasm.

· The national programme should provide for co-ordination of biodiversity activities among the relevant institutions and organisations in the country and link them with regional and international activities.

Co-ordination of  the National Programme

The national programme activities should be planned and co-ordinated by a National Co-ordination Committee whose main responsibility is to oversee the implementation of biodiversity activities. It also acts as an interface between planning for national resources at the Ministry level and the technical operational level.

The composition of the Committee should be determined at a politically high level and the size depends on the number and diversity of national institutions working biodiversity. The Committee should be broad based and integrated in order to have the capacity to develop holistic national strategies that address broad conservation and utilisation issues and their linkage to national development. The Committee should meet regularly to discuss progress in implementation of biodiversity activities and also address other issues as may be necessary.

The committee should be reviewed regularly to reflect changing national needs, priorities and concerns. The mandate of the National Biodiversity Committee may include, but not exclusively, the following terms of reference:-

· Overall co-ordination of national biodiversity activities

· Development of national guidelines for biodiversity conservation and use including advising government on development of pertinent biodiversity policies

· Liaison with other countries, regional programmes and international organisations 

· Determination of needs and making recommendations for physical facilities and overall conservation infrastructures

· Assessment of training needs at different levels and sourcing for training opportunities

· Rationalisation of institutional framework: budgetary allocations, manpower development, institutional roles and responsibilities etc.

· Strategic planning including development of National Biodiversity Action Plans.

Capacity to conserve

The National programme should have minimal capacities for conservation of biodiversity. This includes development of a national infrastructure for in situ and ex situ conservation. Conservation strategies should be both integratred and complementary to include seed banks, field genebanks, on farm conservation and in situ conservation (for wild relatives of crops and landraces, forestry species, ecosystems and natural habitats). Availability of the necessary trained personnel and minimal facilities to conduct basic research associated with medium and long term conservation of biodiversity is also essential. To facilitate the process, a National Biodiversity Centre should be developed as a national focal point for co-ordination of activities. The National Biodiversity Centre should operate semi-autonomously under the aegis of the relevant Ministry. Several factors should be considered in the establishment of an National Biodiversity Centre. These include:-

· Institutional stability and sustainability. It is advisable to have the Centre within a Government institution and where there is a possibility of a budgetary allocation from the central government

· Infrastructure and physical facilities already available or easily accessible e.g rooms and office space that can be easily renovated for use, communication systems, greenhouses etc.

· Proximity to other services such as quarantine, herbaria, seed services, research laboratories, libraries, information and documentation services etc.

· Ease of mobilization and accessibility to other expertise for example tissue cultures, seed technologists, pathologists, taxonomists, breeders etc.

· Centrality and accessibility by germplasm users and other stake holders.

The National Biodiversity Centre should have adequate conservation facilities (freezers and or cold rooms), seed handling equipment, computer hard and software, manpower and other ancillary services such as seed laboratory, seed drying room, 2-3 offices and seed cleaning and processing room.

8.0
Elements for the  Agricultural  Biodiversity strategy 

8.1
Goals and objectives

The goals, objectives and the elements for the Agrobiodiversity strategy have been developed with a view to filling the existing gaps as identified from the review of the status of agrobiodiversity in the country and other relevant documents made available. The insights on the gaps have also been gained through discussions with staff in relevant departments and field visits and also by professional knowledge of the subject matter.

Goals

1.
To conserve, develop and sustainably utilise agrobiodiversity for food security, income generation, sustainable agriculture and economic development while ensuring the fair and equitable sharing of benefits from its use.

2. 
To strengthen the institutional capacities for conservation, developemt and utilisation 
of agrobiodiversity

Objectives

1. 
To carry out surveys and inventories and develop databases on agrobiodiversity and 
indigenous knowledge

2. 
To carry out systematic ecogeographical surveys in order to determine the 
location, distribution and diversity of agrobiodiversity

3. 
To strengthen agricultural extension services  and research support systems

4.
To determine and analyse the causes of genetic erosion and take necessary remedial 
measures 

5. 
To develop and adopt complementary conservation methods and strategies.

6. 
To promote utilisation of agrobiodiversity by adding value to germplasm through 
research and development

7. 
To promote the production, utilisation and marketing of high value/industrial crops for 
income generation and economic development

8. 
To strengthen national capacity for biodiversity conservation and use through co-
ordination efforts, human resources development and information networks

9. 
To develop institutional/legal frameworks and policies for the conservation and utilisation of agrobiodiversity, access to germplasm and the fair and equitable sharing of benefits arising from its use.

8.2
Recommendations

8.2.1 
Surveys, inventories and diversity studies 

    i)
The information available on diversity of agrobiodiversity is insufficient. In order to rationalise conservation and use of agrobiodiversity, more detailed information needs to be gathered on endowment of the country’s agrobiodiversity, including extensive databases on 
inventories of inter and intra-specific diversity of neglected and under-utilised plants (wild food plants - fruits and nuts, vegetables, herbs and spices, medicinal plants, agroforestry and fodder, species etc) and livestock breeds. 

ii) 
Information on the location of the agro-biodiversity needs to be generated i.e the ecogeographical distribution; areas of high diversity or endemism including species used for food and pastoral systems, agro-ecological zones. This would be useful in prioritisation of collection and conservation activities on a species basis.

iii) 
Inventories of indigenous knowledge needs to be carried out on the premises that agrobiodiversity can’t be isolated from the traditional knowledge, innovations and practices of local communities who have been the custodians of the diversity for centuries. Farmers have a lot of information on medicinal uses of plants, management of animal diseases, pastoral systems and rangelands etc. This information adds immense value to agrobiodiversity and could save scientists many years of research. The importance of this information has led to discussions in international fora on the need to develop some form of intellectual protection for it. This information needs to be systematically collected, documented, collated and used in the conservation and utilisation of agrobiodiversity.

iv)   Studies on the traditional management systems of rangelands and pastures currently in use and their impact on the agrobiodiversity should be carried out in order to build on them rather than replace what has been known to be effective in maintaining diversity under prevailing traditional landuse systems.

v)   The current statistics on livestock census are outdated. It is necessary to carry out a new livestock census in order to determine the carrying capacity in different rangelands to make planning for livestock production, utilisation of the range resources and provision of extension services more articulate. 

vi)   Characterisation of the livestock breeds in Djibouti is necessary in order to determine the diversity and level of crossbreeding with herds from neighbourig countries and other sources.

Project concepts

a).

The genetic diversity and ecologeographic distribution of Hyphaene thebaica, 
Zizyphus mauritania, Boswellia papyrifera  and Acacia nilotica in Djibouti using GIS 
techniques, morphological and molecular methods.

b).

Inventories and development of databases on the uses and economic potential of 
selected species in Djibouti for food, pharmaceutical, cosmetics, fruits, herbs and 
spices.

c).

Inventory, documentation and development of databases of the indigenous knowledge 
of Djibouti agrobiodiversity for use as traditional medicines, perfumes, fodder, gums 
and resins, religious ceremonies and socio-cultural uses.

d)

The role and impact of traditional management systems in the conservation and 
utilisation of rangelands and pastures agrobiodiversity.

8.2.2. 
 Combating genetic erosion of agrobiodiversity  


More information is required in the understanding of the human and environmental forces and causes of genetic erosion, particularly where the threat of erosion is highest, which 
animal and plants genepools are most affected and why. A fuller understanding of the 
status of genetic erosion will be useful in planning and prioritisation of rescue collection missions and germplasm re-introduction into agricultural and livestock production systems. The following actions are necessary in combating genetic erosion:-


i) 
Gathering of more information on human, biotic and abiotic threats to 
agrobiodiversity in order to minimise genetic erosion. 

ii) 
Completion of comprehensive lists of threatened and extinct agrobiodiversity of  plant/livestock species, breeds and varieties. Re-introduction of the lost or threatened    species and germplasm conservation programmes should be developed.

    iii)
Rescue germplasm collection missions in agro-ecological zones and genepools which 
are most affected or where the perceived threat of erosion is highest due to 
environmental pressures

   iv)
Collection and conservation of germplasm of forage plants in areas where pastures are 
likely to be denuded due to low carrying capacity

   v)
Impact assessment on implication on genetic diversity should be carried out before 
implementation of projects such as irrigation schemes, constructions and other 
infrastructural developments. Collections should be made in those areas in advance.

  vi)
The use of the FAO World Information and Early Warning System (WIEWS) should be encouraged to monitor such catastrophes as droughts and drastic changes in the environmental conditions.

  vii)
Breeding programmes should as far as possible endeavour to improve the landraces or 
traditional livestock breeds in order to add desired traits such as high yields while 
retaining important traits such as environmental adaptation, disease resistance and 
culinary qualities and other qualitative traits desired by farmers.

 viii)
Genetic erosion process should be monitored on regular basis using remote sensing 
technologies, predictive environmental data and genetic erosion indicators such as 
environmental pressures, human activities and change of landuse systems.

 x)
Awareness needs to be created at particularly the community level on the importance of conservation of indigenous breeds and landraces, stressing on the implication of loss. Appropriate channels such as extension services should be used for this purpose and development of appropriate educational materials in appropriate languages should be ensured.

Project concept

a)

The impact of socio-economic interventions and environmental factors (biotic and 
abiotic) as causes of genetic erosion of agrobiodiversity in Djibouti. 

8.2.3. 
Development and adoption of complementary conservation strategies

The existing infrastructure for agrobiodiversity conservation and use is insufficient to meet the country’s needs. ISERST does not have critical equipment such as freezers seed driers and standby electricity generator. There are no field genebanks for the conservation of vegetatively propagated crops, recalcitrant species and perennial crops. No in situ conservation programmes have been initiated. Since no single conservation method is sufficient to ensure the safety of the entire genepool, different methods need to be used in complementarity. To this effect the following actions need to be taken:


Ex situ conservation 


i) 
The establishment of ex situ conservation facilities within ISERST by provision of the 
necessary conservation facilities and equipment such as deep freezers, heat sealing 
machines and related equipment.

    ii)    Ecogeographical surveys and exploration in all the agro-ecological  zones followed by systematic collection and conservation of germplasm of landraces, fodder, wild food plants, medicinal plants, agriculturally important species, agricultural microbial organisms etc., priority being given to the most economically important species such as Acacia nilotica, Acacia tortilis, Zizyphus mauritania, Juniperus procera, Boswellia papyrifera, Olea africana, Phoenix dactyfera, Livingstona carinensis,  etc.and fodder species.
iii) 
Field genebanks including botanic gardens, arboreta, field collections and seed orchards should be established in all agro-ecological zones for the conservation of vegetatively propagated crops, perennial crops and recalcitrant species. Field genebanks and genetic stocks should be established for such fruit trees as mangoes, guava, date palms, zizyphus, doulm palms, juniper and boswellia in the agro-ecological zones where they are growing.

iv)
Protocols for the in vitro propagation and conservation of selected species with high economic potential including Hyphaene thebaica, Zizyphus mauritania, Boswellia spp.etc. and threatened economically important species should be established, with ISERST as the lead institution. The threatened species include Livingstona carinensis, Juniperus procera, Rhus glutinosa, Dracaena ombet and Catha edulis, among others.

Project concepts


a)
Ecogeographic surveys, collection and conservation of Acacia nilotica, Acacia tortilis, 
Zizyphus mauritania, Juniperus procera, Boswellia papyrifera, Olea africana, 
Phoenix dactyfera  etc.in Djibouti.


b) 
In vitro propagation and conservation of Hyphaene thebaica, Zizyphus mauritania, 
Boswellia spp. and threatened agrobiodiversity species


In situ conservation 


 i) 
The conservation of genetic resources of the economically important species and wild 
food plants in situ should be ensured through protected areas such as nature 
reserves and plant sanctuaries

ii) 
Maintenance and promotion of the traditional agro-silvopastoralism landuse and range management systems for in situ conservation of livestock should be ensured through a  participatory approach. Integration of these traditional range management systems should be ensured in the development of programmes for scientific management of the rangelands.


iii)
Promote the documentation, protection and in situ conservation of natural stands and 
populations of known economically important and threatened agrobiodiversity species 
especially palms Livinstona carinensis, Hyphaene thebaica etc.
iv)
Regeneration of pastures using a combination of traditional and modern methods including eclosures of seriously degraded pastures, restoration of traditional range management systems, enrichment planting for re-introduction of lost forage species    and diversification of plant diversity in the rangelands.

Project concept


a)
Determination of the population sizes, distribution and in situ conservation of the 
palms and economically important threatened species in Djibouti


b)
Regeneration of the pastures by enclosures and re-introduction of lost species for 
diversification of the rangeland agrobiodiversity: Day Forest as case study
8.2.4. 
Promoting production, utilisation and commercialisation of agrobiodiversity 


Benefits from agrobiodiversity conservation can only be reaped if the resources are sustainably used in their natural environment or in crop improvement and breeding programmes. The country is well endowed with numerous under-utilised plant species which are useful as sources of food, medicines, fodder, cosmetics and aesthetics. The species contribute to household food security, income generation, agricultural diversification and have commercial potential. At the moment this biodiversity is not fully utilised. Its utilisation could be enhanced by the following actions:

i) Strengthening livestock breeding and crop improvement programmes through a participatory approach involving farmers and using traditional breeds, crop varieties/landraces as the basis of such programmes in order to build upon adaptive traits and ensure farmers’ interests are considered while developing breeding objectives.



ii) Diversification and intensification of livestock and crop production systems, 
broadening of genetic diversity of crops and livestock through monitoring of genetic 
uniformity and vulnerability and increase the use of crop varietal mixtures. 

iii) Promotion, development, improvement and commercialisation of present crops and under-utilised/high value crops and species through identification, research and expanding  marketing channels. Such species includes Boswellia spp., Zizyphus mauritania, Hyphaene thebaica, Phoenix dactyfera, Lawsonia inermis etc.

iv) Promote research development of underutilised crops such as Tibilkih (Aponogeton nudiflorus) e.g wider cultivation, higher production, longer shelf life etc.

Project concepts


a)
The genetic improvement of quantitative and qualitative traits of selected 
economically 
important species in Djibouti (e.g fruit size and quality, maturity 
period, yields) using Hyphaene thebaica, Zizyphus mauritania, Phoenix dactyfera  
etc. as case studies.


b)
 Market and feasibility studies for the use of plant products (gums and resins, 
medicines, cosmetics etc.) in agro-industries, pharmaceutical and cosmetic industries


c)
The potential of agriculture and livestock production in the economic development of 
Djibouti.


d)
The diversity and trends of animal diseases and their impact on livestock production 
in Djibouti

8.2.5.
Strengthening agricultural support and extension services 


With the exception of dates, agriculture through crop production is a relatively new economic activity in Djibouti. Its development and sustenance therefore requires consistent and reliable extension services. For example, almost all the germplasm currently in use is exotic, mainly from Ethiopia, Yemen and Kenya and France to a lesser extent. The introduced germplasm is very prone to disease and pest attack leading to big loses in production. The farmers don’t have much choices in procurement of germplasm that is more resistant. The lack of both plant and animal phytosanitary and quarantine services may pose a lot of dangers due to the risk of introduction of pests and diseases. The following actions are therefore proposed:


i)
Establishment of plant and animal phytosanitary and quarantine facilities under the 
auspices of the Ministry of Agriculture and Livestock to facilitate the procurement and 
health certification of germplasm being procured from other countries.


ii)
Expansion of agricultural extension services to the agricultural communities including 
technical assistance in agronomy and production systems, veterinary and plant health 
services.

iii)
Establish and formalise links with International Agricultural Research Centers    (IARCs) and other organisations such as AVRDC for technical support and provision of germplasm for increased production and resistance to diseases in accordance with their global mandates and institutional objectives.

   iv)
Diversify the agricultural genetic base by streamlining and articulation of germplasm 
acquisition and utilisation for the current crops and, a) introduction of germplasm of 
crops not widely cultivated but eaten in the country such as sorghum; b) introduce high 
value dryland crops for local and export markets such as lentils

8.2.6 
Research and development 


The benefits of agrobiodiversity can only be fully realised through investment 
in both strategic and applied research and development activities. Research and application of tehnologies in the following areas would be necessary in adding value and advancing the conservation and use of agrobiodiversity:-


i) 
Application of GIS technologies in ecogeographic surveys and mapping of species distribution


ii) 
Molecular techniques in germplasm characterisation and evaluation to determine inter 
and intra-specifc diversity. 


iii) 
Application of biotechnology (including tissue culture) in crop improvement and 
disease eradication

iv) 
In vitro propagation, multiplication and conservation techniques for threatened 
species and vegetatively propagated crops.


v) 
Seed storage and conservation technologies


vi) 
Resource surveys and monitoring, including genetic erosion studies.


vii)
Phytochemical analysis of medicinal plants for identification of active ingredients and 
confirmation of efficacy


viii) Research on the types and trends of animal diseases and their impacts on livestock 
production

8.2.7. Institution and capacity building 


a) Co-ordination and infrastructure


The conservation and sustainable utilisation of agrobiodiversity involves a wide range of stakeholders and players including policy makers, economic planners, scientists, germplasm curators, breeders, private sector, farmers and rural communities. Strong and sustainable coordination mechanisms are required at the national level to enable the different players to participate effectively. This helps in avoiding duplication of efforts, taping of  institutional comparative advantages, sharing the burdens of conservation and promotes more efficient use of resources. The distribution of  agrobiodiversity transcends national boundaries and within the sub-region and region, the country shares many crops and livestock breeds. This necessitates sub-regional and regional collaboration and networking in addition to national efforts. The following actions needs to be taken to strengthen capacity in various strategic areas:

i) In line with Article 15 of the Global Plan of Action on Plant Genetic Resources and Article 6 of the CBD a National Programme with a broad based National Biodiversity Co-ordinating Committee should be established under the Ministry of Environment. It should have representation from Ministries of Agriculture and Livestock and Fisheries, Ministry of Economic Planning, Ministry of Health, ISERST, NGOs and other stakeholders as necessary. The National Biodiversity Committee will have the responsibility of overall policy decision making on agrobiodiversity issues. It will serve as a platform or forum for discussion of agrobiodiversity issues, policies and generation of ideas for contributing to international debates, for example, access to genetic resources, farmers rights and intellectual property rights (IPR). The current inter-institutional committee for the preparation of the NBSAP serves as an ad hoc National Biodiversity Co-ordination Committee pending its formal review and institutionalisation. The Director of Department Environment which is currently co-ordinating the NBSAP should be the Convenor and Chair of the National Biodiversity Co-ordinating Committee which should preferably comprise of Directors/Heads of various Departments and institutions . Technical Sub-committees/Task Forces on Agrobiodiversity, Marine Ecosystems, Terrestrial Ecosystems, Wetlands could be  formed and operate under the overall guidance of the National Biodiversity 

ii) Co-ordiantion Committee. The suggested organisational structure (organigram) is provided in Figure 4
ii) 
A National Biodiveristy Centre with strengthened conservation facilities should be established and charged with the responsibility for co-ordinating the implementation of biodiversity activities in close collaboration with relevant institutions and ministries.  The National Biodiversity Centre should have the following  responsibilities:-

a) 
Co-ordination the implementation of all biodiversity activities including inventories, exploration, collection, documentation, conservation and utilisation 

b) 
Long term ex situ conservation and co-ordination of germplasm 


           acquisition

c) 
Biodiversity information gathering, dissemination and exchange, 



documentation of BD material (papers, books, reports, databases etc.)


d)
Establishment of a National herbarium for collection and safe keeping of 

reference plant specimens

e) Co-ordinate the implementation of the activities prioritized by NBSAP and the 

NBCC


f)
Facilitate and catalyse the development of biodiversity policies including seed 
laws or acts, codes of conduct for collection and access of germplasm


g)
Create awareness of biodiversity conservation and use at the community, 
scientific and policy level

iii) 
Development of comprehensive information documentation, dissemination and 
exchange system for agrobiodiversity. An Agrobiodiversity Information Resource 
Center should be established under the auspices of the National Biodiversity Centre to 
co-ordinate information generation, documentation and facilitate its exchange.

iv) 
Increasing the level of public awarenes of the value of agrobiodiversity conservation and use. Raising of awareness should be done at the policy, scientific and community levels in order to mobilise support for biodiversity conservation. Appropriate educational materials should be developed to meet different user needs including       curricula for schools. They should include pamphlets, mass and print media packages, audio-visuals 
and educational material for use in school curricula. The information packages should be made in appropriate local languages. Public awareness activities should be carried out by the Biodiversity Information Resource Centre in collaboration with the Ministry of 
Information and other relevant institutions and Ministries.

b) Training and development of human resources 

One of the most obvious constraint in the country’s efforts in the conservation and use of agrobiodiversity is the lack of expertise and personnel in various institutions. The development of human resources could be enhanced by the following actions:-

i) 
Development of agrobiodiversity research topics for postgraduate studies in regional or foreign Universities

ii) 
Organisation of in-country training course on specialised subjects of interest to a wide 
spectrum of institutions. Such courses could for example be on “Ecogeographic 
surveys, exploration and collection of germplasm”, “Methodologies for assessing 
genetic erosion and surveying intra and inter-specific diversity”. Similar in-country 
courses on livestock conservation and production could be designed. Such 
courses take minimal resources to organise, more people get trained at a time and 
possibilities of multiplier effects are higher.

iii)
Training-of-trainers- the training of qualified staff in specialised areas would be very 
useful as they would in turn conduct course at the Ministry or Departmental level to 
impart skills gained.

v)
 In service training of personnel already deployed in various institutions in 
agrobiodiversity related subjects in order to obtained required skills.

iv) 
Maintenance of collaboration and contacts with CG Centres and other international 
organisations would help in getting access to information on training opportunities and 
fellowships available elsewhere. Specific requests for on-the-job training, internships 
and attachments could be made to such institutions.

v) 
Project proposals specifically on training could be developed and submitted to both country-based and overseas donors and development agencies on bilateral collaboration 
basis. The French academic and development institutions and the Arab Organisation for Agricultural Research and Development (AOARD) would be potential sources of  fellowships or grants for postgraduate studies.

vi) 
Strengthen ISERST to develop a capacity for training by particularly deploying 
research and training facilities

8.2.8
Strengthening sub-regional, regional and international collaboration

The activities on conservation and sustainable utilisation of agrobiodiversity are being undertaken in the context of global conventions; international undertakings and sub-regional, regional and international networks. These include the CBD, Agenda 21 of the UNCED, FAO Commission and Undertaking on PGR, The Global Plan of Action,  ASARECA Sub-regional Networks etc. There are benefits and responsibilities tied to participation in these collaborative and networking activities which eventually serve to strengthen both national and regional efforts in conservation and utilisation of agrobiodiversity. The country could benefit substantially from greater integration in the Eastern African region through participation in the agricultural research undertakings and networks currently being implemented under the auspices of the Association for Strengthening Agricultural Research in East and Central Africa (ASARECA).  Membership to ASARECA is open to all Eastern African countries of which Djibouti is a constituent member. The following actions would greatly contribute to tapping of agricultural research support services available in the region:-

i)
Integration in the Eastern Africa agricultural research system by joining ASARECA. 
There are several networks operating under the umbrella of ASARECA that have the 
potential of contributing diverse resources and services for increased agricultural 
production in the country. These include the following networks among others:

· The East African Plant Genetic Resources Network (EAPGREN) which already have funds from Sida for the implementation of the activities. The network is currently being 
co-ordinated by IPGRI.

· The Animal Research Network (ARNET) currently being co-ordinated by ILRI which has a global mandate for research on livestock particularly diseases and 
feeds (forages)

· 
Network on Strenghening National Agricultural Research Systems being co-ordinated 
by ISNAR.

· 
Network on promoting the development and marketing of natural resources products 
being co-ordinated by ICRAF.

ii)   
Sub-regional, regional and international collaboration could also be promoted through participation in the agricultural and environmental initiatives. This could further be enhanced by a) ensuring competent presentation in 
fora, workshops and conferences; b) designation and formalisation of  the appropriate 
national focal institution for co-ordination of technical inputs to regional and 
international initiatives and; c) development of a mechanism for adequate feedback 
from fora, meetings, conferences for in-country consultations and  in order to develop consensus national positions.

iii)
There are strategic organisations such as the Arab Organisation for Agricultural Research  Development (AOARD), the International Centre for Agricultural Research in Dry Areas (ICARDA) and the International Centre for Research in Arid and Semi-Arid Tropics (ICRISAT). AOARD supports the development of agricultural research in Arab speaking African countries by providing resources and strengthening linkages with the Arab countries, particularly in training and research. ICARDA is one of the IARCs with an international mandate for development of agricultural research in dry areas particularly Middle East and Northern West Africa, where Djibouti lies. ICRISAT supports agricultural research in the arid and semi-arid tropics. These two centres would be very important as a source of germplasm  suitable for dry areas. Collaboration with ILRI could also be very useful. This is an international research institute with a global mandate on research on animal diseases. Memoranda of Understanding with such institutions could be signed to strengthen collaboration.

8.2.9 
Identification of priority areas 

Identification of priority areas is a developmental and consultative process that will depend on the information available on the diversity of the livestock breeds, species, landraces of different crops and the agro-ecological zones and farming systems/ethnic communities where this diversity is highest. However a few criteria may be suggested as follows:

i) 
The diversity of the livestock breeds and crops should be assesed through surveys based on agro-ecological zones. Areas of high diversity should be given high priority in the conservation agenda due to the relative economic importance and what is at stake.

ii) 
Nationally  important economically important species, crops and genepools should be given higher priority, 
particularly those that have high actual/potential contributions to food security and income generation to farmers.

iii) 
Perceived threats of genetic erosion. Priority for conservation should be given 
to crops, species, livestock breeds, agro-ecological zones and farming systems faced with  threats of erosion e.g predicted drought conditions.

iv) 
Priorities change with time due to the dynamic nature of the processes involved in the conservation and utilisation of agrobiodiversity. It is therefore imperative to put in place a mechanism of developing and reviewing the priorities. This could for example be done through the proposed Working Group on Agrobiodiversity (as a sub-committee of the National Biodiversity Committee). The responsible institutions would develop the priorities which would be discussed by the Working Group and recommendations made for approval by the National Biodiversity Committee.

8.2.10.   Development and enforcement of policies and legislative measures 

The sustainability of national programmes for the conservation and use of agrobiodiversity should be enhanced by the development of the necessary institutional, legal and policy frameworks and legislative measures governing various issues. Development of such legislation will also facilitate the implementation of international conventions, initiatives and protocols for which the country is a signatory, particularly the CBD. Agrobiodiversity related legislation should be developed in close collaboration with relevant line Ministries. Policies need to be developed in the following areas:-


i)
 In situ conservation particularly land tenure and ownership which has direct 
implication on incentives for conservation responsibilities and accountability.


ii) 
Djibouti has both plant and animal germplasm that could be of international research 
interests. Policies governing the access, collection and sharing of benefits arising from 
the use of such germplasm need to be formulated, particularly development of codes 
of conduct for germplasm collection; Memoranda of Understanding for access to 
germplasm and sharing of benefits; bilateral collaboration in agrobiodiversity 
conservation, access and benefit sharing.

iii)
IPR including Plant Breeders Rights, Farmers Rights, Patents, recognition and reward mechanisms for indigenous knowledge.

iv)
Seed laws and policies governing import and export of germplasm and the related phytosanitary and quarantine regulations.

v) 
Institutionalisation of the National Programme with National  Biodiversity Co-ordination Committee as the advisory body  and National Biodiversity Centre playing the co-ordinating role for the implementation of activities. Institutionalisation should be through a Ministerial Decree, an Act of Parliament or other legal provisions.

vi)   Development of policies will necessitate wide consultations with all relevant stakeholders at both regional and national levels, ensuring broad representation of stakeholders including farmers, regional administrators, NGOs, private sector and relevant government departments including the Judiciary. 

8.2.11.   Integration of agricultural biodiversity into relevant sectoral and cross-sectoral       policies, plans and programmes

The integration of sectoral and cross-sectoral policies, plans and programmes could be achieved by development of a functional structure such as the proposed National Programme which includes all biodiversity stakeholders. The National Biodiversity Committee comprising of Heads/Directors of Departments and Institutions would ensure discussions and review of programmes, policies and actions on different components of biodiversity proposed by various institutions. The Committee would then make recommendations on institutional roles and responsibilities and define appropriate actions to be taken at the international, national, regional and local levels. This would help in the decentralisation of authority and responsibility in biodiversity conservation and utilisation. At the international level, sectoral and cross-sectoral actions decisions could be made on Conventions and other international instruments including requests for technical assistance, funding etc. At the national level sectoral and cross-sectoral issues would include co-ordination of biodiversity action plans, programmes and activities, development of criteria, professional standards, reporting procedures, monitoring of biodiversity and financial resource sharing. At the regional level sectoral and cross-sectoral issues would include establishment of bio-regional programmes, application of ecosystem and interdisciplinary approach to biodiversity conservation and co-ordination of landuse planning with local level stakeholders. At the practical level consensus building on biodiversity plans, programmes, policies should be ensured by:

i) 
Involvement of all stakeholders in development of policies, programmes, plans and projects.

ii) 
Consensus building through consultations, workshops and seminars

iii)
Wide circulation of documents for review by stakeholders and other competent persons

iv) 
Practical involvement of stakeholders and partners in planning, management, implementation, resources contributions and sharing (where donor funds are provided)

In integrating of agrobiodiversity into sectoral programmes and plans, it will be necessary to decentralize authority and responsibility for the conservation, use and sharing of benefits on biodiversity. Decentralisation is basically a set of policies and programmes designed to establish a new balance of power in exercising authority and responsibility over the conservation and use of natural resources. The main purpose is to establish a national alliance of government, community, private, NGOs and co-orporate entities that are capable of managing agrobiodiversity. The following actions would be helpful in the decentralisation of the authority, creation of incentives and cross-sectoral collaboration :

i) Development of local involvement as an incentive for agrobiodiversity conservation. This will include having public meetings and consultations with communities in the management of resources including the rangelands, forests e.g Day Forest. The involvement of the regional administration and NGOs will also be necessary in mobilisation of community involvement.

ii) Equitable distribution of benefits. The residents, pastoralists, communities and businesses that inhabit particular ecosystems will be more willing to participate in agrobiodiversity management if their own needs are met. Equity could be promoted by developing opportunities for the economic use of agrobiodiversity after decentralisation policies have been initiated. 

iii) Capitalising on existing capacity of institutions outside of the central government. This may include international organisations, development agencies, NGOs, private sector etc.

iv) Use of a stepwise approach would be logical. These steps wshould include :-

· Identification of organisations and communities that have the characteristics and potential needed to help manage biodiversity related tasks at local, regional, national and international level.

· Assess the needs and strengthen capacity (where possible) of potential partners to fully undertake agrobiodiversity responsibilities

· Formulation of policies, incentives and investments programmes needed to enable partners to develop and exercise their capabilities and potentials

· Development of co-orporate agreements and co-ordinating mechanisms among government agencies, NGOs, communities, and businesses tht are working within the same geographic region, management fucntion or skill area.

9.0 
Possible areas of assistance from IPGRI and other organisations

1. 
Scientific assistance and technical backstopping in all plant agrobiodiversity

    
areas including:


- Finalisation of the agrobiodiversity component of the strategy


- National Programme establishment and development


- Establishment of Genebank facilities and management


- Agrobiodiversity activities and technologies

2. 
Development of human resources


- organisation of training courses on different areas of  plant agrobiodiversity


- assistance in development of training proposals and facilitate establishment of links 
   with possible training funding agencies

3. 
Strengthening of sub-regional, regional and international collaboration  

    
and networking.


- facilitate the establishment of linkages with the relevant regional and international 
  networks, organisations and initiatives

4. 
Facilitating bilateral collaboration on agrobiodiversity research and development 
activities

5. 
Provision of information, documentation and neccesary agrobiodiversity publications. IPGRI has developed and has access to a wide range of information on agrobiodiversity including books, research papers, technical reports, CD-ROMs, databases etc. which 
could be made freely available upon request.

6. 
Facilitate development of linkages with other CG Centres eg  ICARDA, ICRISAT, 
ILRI etc.for collaboration in livestock disease control, germplasm acquisition and 
agricultural researc in their mandate crops etc.

10.0
Training provided to counterparts

The following training was provided to the counterparts :- 

10.1
Collection of herbarium specimens – Two counterparts, Mr. Omar Habib from the Department of Environment and Dr. Nabil Mohamed from ISERST were trained on procedures and practical aspects of collection of herbarium specimens. The training included selection of vegetative parts of the plant, processing and pressing of the herbarium specimens and documentation of the samples including information on the botanical names, ecological  conditions and associated species. The training was conducted at the Day Forest.

10.2
Collection and documentation of indigenous knowledge – training was provided to the two counterparts on information gathering on uses of plants, traditional management of the rangelands and livestock production systems. Interviews with farmers and pastoralists were conducted during the various field visits and information used as part of the report.

10.3
Assessment of genetic erosion – training was provided to Omar Habib on methodologies for assessing genetic erosion in both crops and livestock. This included development of questionnaires for information gathering, conducting interviews, evaluation and analysis of the information. The training session was held in a farmer’s field in Ali Sabieh and the questionnaire used is attached as Annex 7 (i).
10.4
Assessment of crop/livestock diversity – using  questionnaire in Annex 7 (ii), training was provided to Omar Habib on the assessment of diversity of crops and livestock breeds and the potential for on-farm conservation. The training included conducting of farmer interviews, filling out questionnaires, making field observations and assessment of inter- and intra-specific crop diversity.

10.5 Collection and documentation of germplasm – using the IPGRI germplasm collecting form provided as Annex 7 (iii), Omar Habib was trained on methodologies for germplasm collection ; including sampling strategies, documentaion of passport and environmental data, processing of germplasm and general principles of seed handling, storage and ex situ conservation. 
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Annexes

Annex 1.  Programe of work  from 21st March to 4th April 1999

21       March 
Held discussions with Chris Magin, Omar Habib and the Director of Environment. Review of available literature.

22
March

Review of literature

23
March

Visited  ISERST and  helddiscussions with Dr.Nabil Mohamed, Head 

Life Sciences Department.  Review of literature

24
March

Field visit toTadjoura - departed for Tadjoura and spent the night.

25
March

Visited Day Forest ; conducted training on collection of herbarium

specimens ; interviewed farmers in Bankouale, visited farms and

fields in the area. Training of counterpart on farmer interviews and documentation of indigenous knowledge. Spent the night at Bankouale 

26
March

Visited farmers fields in Sagallou area and returned to  Djibouti. 

27- 28
March

Working in Djibouti

29
March

Field trip to Ali Sabieh and discussions with farmers. Trained counter 

part on assessment of genetic erosion, crop inventory and 

documentation of farmers’ knowledge. Proceeded to Asa Ela and spent the night.

30
March

Visited farmers’ fields and interviewed farmers in Asa Ela and Gobaad 

floodplains. Trained counterpart on methodologies for germplasm

collection, processing and documentation. Proceeded to Dikhil and visited farmers’ fields. Returned to Djibouti.

31
March

Visited flowers and vegetable gardens in Ambouli

1
April

Report writing and preparations for presentation

2 
April

Discussion with Mohamed Moussa (Research scientist, Ministry of 


Agriculture)




Visited  ISERST’s field station in Arta. 




Visit to handicrafts markets in Djibouti Ville

3
April

Visited a dairy farm in Ambouli


4
April

Meeting with Mohamed Mousa (Director of Agriculture, Ministry of 


Agriculture and Livestock)

Workshop on agrobiodiversity concepts and 


presentation of preliminary report




Visit to herbal medicines market in Djibouti Ville



   
Departure

Annex 2.
Check list of economically important species and their uses

Annex 3. 
List of cultivated plants and crops

Vegetables




 Cereals

1. Cabbages




33. Maize





2. Lettuce




34. Sorghum

3. Okra

4. Cow peas




Grain legumes

5. French beans



6. Pumpkins




35. Cow peas

7. Onions




36. Black beans

8. Tomatoes

9. Eggplant




Roots and tubers

10. Green pepper

11. Beet root




37. Manioc

12. Manioc




38. Sweet potatoes








39. Irish potatoes

Fruits














Spices and cosmetics

13. Bananas











14. Water melon



40. Citronelle

15. Oranges




41. Nino

16. Mandarins




42. Lawsonia inermis

17. Paw paw




43. Zizyphus mauritania

18. Mangoes

19. Pomegranate

20. Guava

21. Dates

22. Demane

23. Lime

24. Lemon

25. Doul palm

26. Jojobe

Fodder

27. Panicum turgidum.

28. Lasciurus scindidus

29. Leucaena leucocephala

30. Hyphaene thebaica

31. Zizyphus mauritania

32. Sorghum bicolor
Annex 4.
List of high quality fodder and forage species

1.
Acacia asak





2.
Acacia etbaica

3.
Acacia flava syn A.ehrenbergiana

1. Acacia mellifera

2. Acacia nilotica

5.
Acacia seyal

6.
Acacia tortilis

7.
Balanites aegyptiaca

8.
Balanites orbucularis

9.
Balanites rotundifolia

10.
Brachiaria eruciformis

11.
Brachiaria ramosa

12.
Cadaba farinosa

13.
Cadaba glandulosa

14.
Caesalpinia erianthera

15.
Cenchrus ciliaris

16
Chloris pycnothrix

17
Chrysopogon plumulosus

18.
Cymbopogon schoenanthus

19.
Cynodon dactylon

20.
Cyperus laevigatus

21.
Dactyloctenium scindicum

22.
Grewia bicolor

23.
Grewia fallax

24.
Grewia tenax

25.
Grewia villosa

26.
Hyphaene thebaica

27.
Lasiurus scindicus

28. Ochtocloa compressa

29. Pennisetum setaceum

30.
Panicum turgidum

31.
Prosopis chilensis

32.
Rhigozum somalense

33.
Sideroxylon buxifolia

34.
Tamarindus indica

35.
Tamarix nilotica

36.
Tarchonanthus camphoratus

37.
Terminalia brownii

38.
Trifolium arvense

39.
Zizyphus mauritania

40. 
Zizyphus spina-christi

 
Annex 5
List of known aromatic and medicinal species

1. Aloe trichosantha

2. Acacia etbaica

3. Abutilon spp.

4. Aerva javonica

5. Anethum spp.

6. Aristilochia bracteolata

7. Balanites aegyptiaca

8. Cassis senna

9. Cassia occidentalis

10. Commiphora erythraea

11. Cucumis prophetarum

12. Chimbired (Somali)

13. Crotolaria saltiana

14. Cymbopogon schoenanthus

15. Euphorbia hirta

16. Foeniculum vulgare

17. Guedki kadida (Somali)

18. Heliotropium spp.

19. Inguidato (Agar)

20. Mahoula (Afar)

21. Nepeta azurea

22. Ochradenus baccatus

23. Ocimum spp.

24. Ombokos (Afar)

25. Oxalis spp

26. Ruta chalepensis

27. Sanamaki (Afar)

28. Solanum carense

29. Solanum somalense

30. Terminalia browni

31. Tephrosia purpurea

32. Zizyphus mauritania

Annex 6
List of wild plants used as sources of food

Wild fruits

1. Anona muricata

2. Balanites aegyptiaca

3. Balanites rotundifolia

4. Cadaba farinosa

5. Ficus sycomorus

6. Ficus vesta

7. Grewia tenax

8. Grewia bicolor

9. Grewia villosa

10. Hyphaene thebaica

11. Lannea triphyla

12. Prema resinosa

13. Ximenia cafra

14. Zizyphus mauritania

15. Zizyphus abyssinica

16. Zizyphus spina-christi

Edible leaves, roots, tubers and seeds

1. Acacia etbaica

2. Aponogeton nudiflorus

3. Balanites aegyptiaca

4. Cissus rotundifolia

5. Cynanchum defoliascensis

6. Dobera glabra

7. Hyphaene thebaica

8. Panicum turgidum

9. Solanum carense

10. Solanum somalense

Annex 7 (i) Methodology for genetic erosion assessment

General information

1. Name of farmer:________________________________

2. Address farmer:________________________________



District:



Location:



Village:



Ethnic group:



Language:

3. Date of interview:_______________________

4. Crop/livestock breed name:                                Scientific name:                                 

Landuse  and environmental data

5. Description of landuse systems e.g mixed farming, pastoralism etc.

6. Description of agro-ecological zone

7. Climatic conditions

8. Description of soils

9. Major vegetation types

Genetic erosion indicators
10 General

10.1 Landrace/livestock breed distribution


- rare


- locally common


- widespread or abundant

10.2 Drought


- frequent


- known to have occurred in two or more consecutive years

· occurring on average one or more times every ten years, but not 

      consecutively


- occuring less than once every ten years on average

10.3 Flooding


- area known to be very flood prone


- area no known to be flood prone


- irregularity of flooding regime

10.4 Pests and diseases


- pest and disease outbreaks common


- pest and disease outbreaks not common

10.5 Accidental fires


- area known to be prone to fires


- area not known to be prone to fires

10.6 Potential risk from global warming


- low-lying coastal areas


- changes in weather patterns

11 Socio-economic indicators

11.1 Area under cultivation of landrace


- increasing or static


- decreasing rapidly

11.2 Introduction of HYVs of the crop/improved livestock breeds


- available and used by > 70% of farmers


- available and used by 50-70% of farmers


- available and used by <50 % of farmers


- not yet available but introduction planned


- not available

11.3 Changes in economic base


- from farming to other bases (name)


- from other bases to farming (name)


- farming population declining rapidly, increasing or static

11.4 Changes in consumer prevalences


- market forces dont favour landraces


- change of eating habits

11.5 Change of landuse


-from subsistence to commercial/cash crops


-from mixed to monoculture

11.6 Erosion of culture and loss of indigenous knowledge


- cultures/traditions still exist and applied


- cultures/traditions do not exist any more


- system of passing on IK to younger generation exist


- system of passing on IK to younger generation does not exist

11.7 Civil strife


- occurs frequently


- has occurred in the last 0-5 years


- has occurred in the last 5-10 years


- has never occurred 

11.8 Modernisation of agriculture


- mechanised farming applied by (%) of farmers


- herbicides and pesticides used by (%) of farmers

12  Human threats
12.1 Destruction of farmlands/grazing land (eg urbanisation, dam construction, 

mining and constructions etc.)


- (%) of farmers affected by human threats


- no human threats experienced

12.2 Introduction and adoption of other crops/livestock breeds


- ( No ) of new crops introduced in the area, last 0-5 yrs


- no new crops introduced in the area, last 0-5 yrs

12.3 Introduction of exotic pests (bio-control)


- new/exotic pests introduced in the last 0-5 yrs


- no new/exotic pests introduced in the area in the last 0-5 yrs

12.4 Pollution/ contamination of air, grasslands water and soil


- high


- low

- no contamination

13  Policy

13.1 Status of  Government policy on food/livestock production


- Govt. policy favours landraces


- Govt policy is not in favour of landraces


- no Govt.policy on landraces

14 Erosion of landraces/livestock breeds
14.1 List the names of  traditional varieties/livestock breeds that have been known to 

    exist in last 50  yrs. Indicate their distinguishing morpho-agronomic traits.


1.


2.


3.

14.2 How many are still grown/reared in the area? (names)

14.3 List those that no longer exist in this area


1.


2.


3.

14.4 List the reason(s) for loss in order of importance


1.


2.


3.

14.5 Would you like to grow/rear the lost varieties/livestock breeds if they were available and why?

15  Relative degree of threat of the existing varieties/livestock breeds

15.1 High risk


- immediate (partial or complete erosion within 1-5 yrs)

15.2 Medium risk


- medium-term (partial or complete erosion within 5-10 yrs)

15.3 Low risk


- long term (partial or complete erosion within 10-15 yrs)

16 Any other comments and/or observations
Annex 7 (ii)

Assessment of CROP/LIVESTOCK DIVERSITY AND ON-FARM CONSERVATIONPRIVATE 

Name of farmer:_______________________________________________

Address:______________________________________________________

Interviewer:__________________________________________________

Date:___________________________________

I. LANDUSE SYSTEM
1. 
How do you utilise your farmland?

2.
What is the size of your farm

3.
How did you acquire your farm?

4.
What is the land tenure system?

5.
What is the current land use system

II 
ENVIRONMENTAL CONDITIONS
6.
Describe the agro-ecological conditions of the area (i.e 
high potential, medium potential, low potential)

7.
Describe the rainfall patterns, temperatures, seasons,

 
type of soils etc.

8.
What are the major vegetation types and topographical features in the area? e.g forests, grasslands, mountains, hills, floodplain etc.

III
DETAILS ABOUT CROPS, LIVESTOCK BREEDS, FARMER VARIETIES AND MICRO-ENVIRONMENTS
9.
Farmer's description of the existing crops, varieties and livestock breeds

	PRIVATE 
Crop
	Variety 

    1
	Variety      2
	Variety     3
	Variety     4
	Variety 

   5

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	PRIVATE 
Livestock

name
	 Local breed

 name
	Local breed name
	Local breed name
	Special qualities

	Cow
	
	
	
	

	Goat
	
	
	
	

	Sheep
	
	
	
	

	Donkey
	
	
	
	

	Camel
	
	
	
	


10.
 Which is the most important crop and why?


i) Analysis of the most important crop

	PRIVATE 
Variety name
	Maturity

No.days
	Yield
	Diseases/pests
	Grain

quality
	Other

traits

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Key:
Maturity: E-Early        
Diseases/pests:
H-High


    L-Late



 
M-Medium








L-Low

Yield: 
H-High

Grain quality:

V-Very good


M-Medium




G-Good


L-Low





F-Fair








P-Poor


ii) What other economic uses does the crop/variety have?

11.
Where do you get your seeds/planting material from?

12.
Are there formal/informal seed exchange and distribution mechanisms? If yes, please give a brief description.

13.
Description of micro-environments where crops are grown






Micro-environments

	PRIVATE 
Crop/variety
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



i)
How are the micro-environments managed?


ii)
What is the relationship between micro-environments  and the crops/varieties?

V) 
CROP MANAGEMENT PRACTICES
14. What are the management practices in the following areas:

i) 
Planting

ii) 
Weeding

iii)
Pest management

iv) 
Water management

v) 
Nutrient management

vi) 
Harvesting and processing

vii)
Storage

viii) 
Labour and costs

vix)
Gender issues: responsibilities of men vs women

TRADITIONAL LIVESTOCK MANAGEMENT SYSTEMS

15. 
What are the traditional management systems in the following areas:-

i)
Animal health, pests and diseases

ii)
Rangelands and grazing areas

iii)
Processing and marketing of animal products

iv)
Fodder trees/plant species

v)
Animal production

vi)
Gender issues: responsibilities of men vs women

VI.
GENETIC EROSION INDICATORS
16.
How many crops/varieties/livestock breeds are you growing/herding?

17.
Why are you growing/herding so many crops/varieties/breeds?

18. 
 Have you always grown/herded them in the past?

19.
Are you likely to continue growing/herding them? If not, why?

20.
Have you lost any varieties/livestock breeds in the past?

21.
Under what circumstances were they lost? Give reason for

 
the loss?

22.
Would you like to grow/herd them again if they were available?

23. 
What problems are you experiencing in the production/management of traditional varieties and livestock breeds?

24.
Any other comments and/or observations.

Annex 7 (iii)
IPGRI germplasm collecting form

Box 1. Profile of  the Association Co-operative d’agro-elevage du 


           Gobaad in Asa Ela





Initiation : the agricultural activities were started by retired soldiers in 1976 with 10 gardens using hand irrigation. The Co-operative was started in 1980 with 10 members. To date the membership of the  co-operative has grown to 242.





Organisation : the Co-operative  has an elected Steering Committee of 12 members and the annual membership fee is FD 500. It was formaly registered under the Ministry of Internal Affairs in 1992. It has a constitution and Articles of Association. Minutes of all meetings and accounst are well kept.





Agricultural development : between 1976 and 1990 the Co-operative saved 1 million FD and obtained a loan of 15 million FD from the Agricultural Development Bank of Djibouti for purchase of vehicles and motor pumps. They repaid the loan in five years and obtained another one of FD 17 million. To date the second loan has been repaid. The Co-operative has 4 lorries, offices and has invested in properties in Djibouti Ville. Farmers are provided with motor pumps on loan. Transportation and maketing of farm products is organised by the Co-operative.





Agricultural and economic turnover : the Co-operative specialises in facilitating production and marketing of tomatoes which have an annual production of about 400 tonnes The prices range from 50-70 FD per Kg, giving an annual  gross profit of 20-28 million FD. The net profit for 1997/98 was 11,000,000  providing an average of 45,450 FD per farmer from sale of  tomatoes only. Transportation for other farm products is also provided on payment of nominal charges.





Constraints : The potential for increased production exists but it is currently being limited by lack of good seeds, extension services and loss of gardens through serious erosion of river banks and flood plains. The Co-operative has no source of credit facilities as the Agricultural Development Bank of Djibouti was closed, though it has the capacity to repay the loans.














Box 2. Intensification of livestock production : case study of a dairy farm in Ambouli





The farm was established in 1992 and occupies an area of approximately 3 Ha. The farm has 160 cows, 40 of them at milking stage and the rest either pregnant or heifers. 87.5% of the cows are prim Holstein (Fresian) breeds from France and Holland and the rest 12.5% are local breeds comprising of Ethiopian zebu (Ezhaboda) and Kenyan breeds. These breeds are crossed to develop breeds that produce more milk than the local ones but more adapted and resistant to diseases than the Fresians. 





The daily milk production is 240 litres which puts the average production at 6 lts per cow per day. This is almost twice as much as that of the local zebu, Egaboda. The gross income from milk sales in Djibouti Ville at the price of FD 300/lt is therefore FD 72,000 per day.





The cattle feeds are supplemented significantly by cultivation of fodder grasses in the farm. These include exotic and local Panicum spp., Leucaena leucocephala and date palm leaves.





In the farm, a combination of modern and traditional veterinary disease and health management methods are used. While antibiotics are used to treat such diseaseas as fever, the pounded leaves of Zizyphus mauritania are mixed with water and salt and used for removing the placenta in difficult births. The mixture is also effectively used to treat animal wounds and other physical injuries.





� EMBED Excel.Sheet.8  ���








� The figure is calculated from statistics on number of livestock slaughtered in Djibouti Ville (CNE,1991) and the current market prices of live animals (Emmerton,1998)


� This is an average figure as the prices are diverse depending on size of the animal and market flactuations
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