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INTRODUCTION

Size and Location

Uganda is a land locked country, located in EasicAf lying between latitude’42’ N
and P 29' S and longitude 284’ E and 38 E. It lies astride the equator, bordered by
Sudan to the North, Kenya to the East, TanzanithéoSouth, Zaire to the West and
Rwanda to the South West. The total land area 6028 km2 of which 33,926 km2 is
permanent water and 7,674 km2 is permanent swabmy. land accounts for 194,000
km2.

Topography

Towards the South, the characteristic scenery stmef flat topped masa-like hills and

broad valleys frequently containing swamps. Towdle North, the landscape consists
of gently rolling open plains interrupted by oceceml hills, mountains and inselbergs.
Most of the country lies within altitude 900 — 1050 above sea level. The lowest point in
Uganda is at Nimule on the Sudan border in Nortlstéfa part of the country, where the
altitude is 600 m.a.s.| and the highest point is RAvenzori whose highest pick is

5,100masl.

Climate

Over most of the country, mean annual maximum teatpees range between 18%35
and mean annual minimum temperature range betweB®@® Relative humidity is
often high, ranging from 70% to 100%. Mean mon#Ngporation rates range between
125-200mm. Most parts of the country have twoyaeasons, April-May and October-
November with the exception of north eastern regubrich has one main season. The
wettest part of the country is Lake Victoria shom@sd the mountain uplands of the East
and Western parts of the country where the meanamainfall varies between 1,200-
1,500 mm. The driest part of the country is theth&astern part, inhabited by the semi-

nomadic Karamajong tribe. Here, the mean annuafalavaries between 625-1,000



mm. The rainfall in almost all parts of the coyn&idequately supports agriculture and

soil types range from fertile volcanic ash, santdyvgl acidic or shallow poor soils.

Population

The population of Uganda stands at 30 million ofch50 % is below the age of 15.
Despite the high incidence of disease, includiny/HIDS, Uganda’s population is

growing fast and is over 80% rural. Human poputatioowth rates for Uganda approach
3%. Human density estimates are also relativedir,hwith a national average of 102

people/km2.

Vegetation

Uganda has a range of vegetation types from wetlahtbugh savannas, forests and
thickets to afro-alpine moors. This variety is asated with a wide range of

physiographic and ecological conditions which idguwell-watered tropical zones

through others with marked seasonality, semi-arrdag to mountains that are
permanently covered by snow or ice.

Savanna communities cover about 45% of Uganda wiéley of the various forests and
semi-evergreen thickets together cover no more 48arof Uganda. Montane grassland,

heath and moor land cover 1%.

The main factors causing this variety of vegetatioex climate; soil; organisms and fire
which have considerable direct and indirect effeats the vegetation; altitude and
topography through their effects on climate andg€b# The nature of the environment
and the character of the vegetation are due as toutie interaction of these forces as to

their individual effects.

Only a small proportion of the vegetation of Ugancen be regarded as wholly
undistributed. The rest has been modified to varimvels by human activities of the
clearing of land for cultivation, the felling ofetes for fuel wood, timber, poles and other

materials, the grazing of livestock and repeatesbfi



The mountains have been affected least and thiysspiport relatively large areas of
natural forest, grassland and afro-alpine commesiti

In the high rainfall areas boarding Lake Victoriadain the western highlands, many
forests have been reduced to a mosaic of foressamanna areas, but they are no less

obvious in the natural savanna areas.

Agriculture Crop Sector

Most of Uganda’s farming systems comprise smaltaokubsistence farms. These range
from pastrol to very diverse crop systems compgisinwide range of genetic diversity
both at intra and interspecific level. In additiarwide range of semi-domesticated and
wild species of plants form part of the peopledydivelihoods. The sourcing of food
from wild involves gathering mainly indigenous truispecies and leafy vegetables.
However, the wild sources continuously get depletedestroyed due to activities such
as charcoal burning, timber logging materials faafts, selective harvesting of species
with cultural significance, thus affecting diffetespecies in differing ways. The
National Agricultural Advisory Services (NAADS) mmam focuses on ‘improved
varieties’ in a bid to modernize agriculture indimvith the Plan for Modernization of
Agriculture (PMA). Native crop species are ignorey these efforts. However, the
integration of natural resource management is beapimportant in NAADS programs
and offers opportunity for addressing this anoma@iven the high population growth
rate of approximately 3% and declining soil fetyilithe food demand has risen and food
production is streched to meet the food demandough most of the food crop produce
is for domestic use, a good proportion of them f@ganas, sweet potatoes, cassava, etc.)
are major components in the urban food marketsdifional cash crops (e.g coffee, tea,
cotton, etc.) show a decline and new cash crogsAlee vera, Vanilla, etc.) are gaining
ground as commercial enterprises. Besides, the ¢doaps (especially maize and beans)
are exported to neighbouring countries which hasedfdeficits. Over 80% of the
population is in rural areas and mainly engagedgriculture. However, many people,
especially youth, continue to migrate to towns leg\behind old people and their young
grandchildren, most of whom are orphans due toAl¥S scourge. The labour force
engaged in agriculture is progressively becomirggdéguate and due to having many
child-headed households the range of crop spetiged consequently reduces.

The majority of farmers are small holders, livimgscattered homesteads, and employing



traditional agricultural techniques utilizing siregbols like hoe, panga and axe. Average
acreage per small holding is between 1-10 ha. Bi&shtion is very limited, irrigation

of crops almost negligible and use of fertilizensl gpesticides minimal.

The main food crops are maize, sorghum, fingeremibananas, cassava, sweet potatoes,
yams, beans, peas, groundnuts, Solanum potatoesand sesame. The main traditional
cash crops are coffee, cotton and tea. In addibahese are various arrays introduced
and native semi-wild vegetables. Most fruits aalted are introduced while indigenous
ones are collected from the wild. In general thessps are grown under four main

farming systems (Figure 1).

In the coffee-banana farming system, in the wetteras of Southern, Western and
Eastern parts of the country, perennial crops awdieefruits and vegetables are grown.

The main food crop is bananas and the main ca@s en@ tea and coffee.

The upland areas of the Western and Eastern phatke @wountry; high reliable rainfall
and fertile volcanic ash are characteristic. Marmps grown are exotic fruits and

vegetables, bananas and temperate crops such asawigebarley.

In the drier savannah areas of the North, Eastdestern parts of the country, the main
crops are the annuals, few drought resistant paksnrand both local and introduced

legumes. The main food crop is millet, and themuaish crop is cotton.

The semi-arid rangelands of the North- East and&theh West parts of the country form
the fourth type of agricultural zone. Here the magricultural activity carried out is

cattle keeping, in a semi-nomadic pastoral system.

Although agricultural crop production trends hav®wn increases over the years,
yields/ha have continued to drop. Increase inyectdn levels has therefore been due to
increase in acreage rather than yields. Producbmstraints include pests, diseases and

the lack of access to technologies and inputs sacg$o increase yields.
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The country is generally food secure, though tis&ritution of the food is unproportional

as some parts experience shortages while others sipluses. Improvement of the
infrastructure, laying appropriate food storageatsgies and policies are essential to
address this anomaly. Food shortages have beemiexped in areas of the north where
due to insurgency agricultural production was lthltéThe changing weather patterns

have also affected food crop production resultinghiortages.
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SIGURE 1 Distribution of the four major agro-ecological

zones of Uganda

Lake Victorla

LEGEND

High-altitude zone

Kigezi, Sebel, some parts of Ankole, West Nils,
Toro and Mbale. Producing temperata-zone crops.
Pastoral dry to semi-arid-rangelands zons

East Ankols, West Masaka, Karamoeja.
Praclicing pastoral systems.

MNordhern and Eastomn short-grasslands zone
Shont grasslands and practicing cotten - finger
miilel mixed farming systems.

Jy1Iv.  Southem and Westem tall-grasslands zone
v Tall-grass areas. Producing perennial and
annual crops In mixed farming systems.

Source: Str§ﬂqthening of Agricultural Research in Uganda
Agricultural Task Force, Agricultural Research Group 4,
lMarch 1987

Over the past 10 years effort has been made towaas$ting crop production by
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encouraging people to take agriculture as a busiassexemplified in the Plan for
Modernization of Agriculture (PMA). Through advigoservices use of higher yielding
crop varieties have become more widespread. These bdeen some rise in crop
production in general, though in the case of foodps negative effects of high
population obscure these changes. There have dHemmes in the demand of crop
products with a rise in the crop diversity avai@abi urban markets. The move to include
non-traditional cash crops has resulted in manyl fomps gaining access to the export
market, medicinal plants and flowers inclusive.

The conducive government policies on trade hastdedntrepreneurs seeking markets
abroad and offering prices that encourage farmeosiyce desired crops. Ugandan
farmers have also embraced production of certidiggnic produce for export.

The limiting factors and major constraints affegtproductivity and efficiency include:
High costs of farm inputs

Changing weather patterns leading to poor timinfaohing operations

Inadequate agro-processing capacity

Poor road network and high transport costs to msrke

Limited capacity for quality control

Diseases and pests

Lack of credit facilities

Educational limitations

In order to address these factors a network of egllipped information centers have
been established at different locations in theridist where farmers can have their
guestions answered promptly. These informatiortertenalso serve as dissemination
points for research information on any farming gmise. The NAADS staff distributed
countrywide also assist farmers make decisionsrofit@ble crop production, advising
on which farm enterprise is appropriate at indieidiocations. Government also has a
policy on crop zoning with the aim of boosting crppoduction in regions where
individual crops would face limited environmentéless. Producers are encouraged to
add value to agricultural produce and many agragssing plants have been established,
with premier prices offered for superior produgt#h some exported. The improvement
of road infrastructure is ongoing though at a slpace since the funds required are

enormous. Farm schools are run occasionally tp femers improve on their crop
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production skills and business skills.

As the country diversifies its agricultural prodoat plant genetic resources are bound to
play a crucial role in addressing breeding for a@égeresistance. The value of genetic
resource in-country has already surfaced in casfbéée wilt. As the fruit processing
industry picks up the various native fruits genegisources are likely to play a big role in
the juices/wines industry. Besides there are nmeglected and underutilized crops that
require genetic improvement and the genetic regsumill be central in the crop

improvement process.

Forest genetic resources

Forests and woodlands cover a total of 4.9 milhectares, about 24% of the total land
area. Tropical High Forests (THF) cover 924,208fbeest plantations cover 35,066 ha
and woodlands cover 3,974,102 ha. Of the 4.9 milhectares, 30% are in protected
areas (Forest Reserves, National Parks and WilBédserves) and 70% are found on
private land. Protected Areas cover 1.9 milliontaess. Of this, Central Forest Reserves
cover 1,265,742 ha. The National Forest AuthorBtf*A) manages the central forest
reserves. The forests on private land are in mase< being over-harvested, degraded
and converted to other uses. In the higher rdirdetas of southwestern Uganda
privately managed woodlots are intensively utilizedprovide a steady stream of poles,
firewood and other forest products, thus reducimg pressure on remaining natural
forests that are in protected areas.

Natural forest types include those found at highed lower altitudes and those with
various plant compositions ranging from primarilyeegreen to deciduous to bamboo
forests. Tree planting activities of NFA are foedson introduced specieEucalyptus
spp.,Pinusspp. andGrevillea robusty Such activities are useful in meeting short &erm
needs for timber, though they could threaten theigal of native species if there are no
guidelines for private tree planting. The introtioic of exotic species into natural
systems, however, is likely to affect the biodivtgreind tropical forests in many ways.
There is a possibility that exotic plant specias cat-compete native species and replace
them in the system, thus reducing the species sityetowering genetic diversity, and

increasing the homogeneity of the landscapes.
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The network of protected areas managed by Ugandidiif@/iAuthority (UWA) and the
central forest reserves managed by National Févettority (NFA) are well established
and serving to conserve a significant portion & thodiversity and remaining tropical
forests in Uganda. Uganda has 10 national parBswildlife reserves, 10 wildlife

sanctuaries and five community wildlife areas whach managed by UWA.

The deforestation rate in Uganda is estimated t63;@00 ha per year, based on habitat
change from 1990-1995.

Wetlands and Water bodies

Wetlands originally occupied about 13% of the |audface area of Uganda but recent
estimates indicate that wetlands now cover only,@®4 hectares or about 2% of
Uganda’s total area (National Biomass Report, 200@pst wetlands in Uganda occur
outside of protected areas, and their range andityjua rapidly being eroded for
agricultural land. Papyrus and other wetland gldrdave commercial value, and of the
plant species represented at least 22 speciesaofspdre edible, and many other plants

are used for medicinal purposes.

Open water is a category that includes major lakeh as Lake Victoria, Lake Kyoga,
Lake Edward, Lake Albert, Lake George, and Lake Mband many smaller lakes,
various stretches of the Nile River and riverseatns and water bodies throughout the
country. Collectively, these water bodies contaie f the largest assemblages of

diverse freshwater fish species in the world.

The Government of Uganda sees the wise use ofatatgources, PGRFA inclusive, as
a means of eradicating poverty, and governmentdegly hinges on conservation of soil,
forests vegetation and biomass, water, wetlandsédtife.

The government’s Poverty Eradication Action PlarEAP) focuses on agriculture
because:

Agriculture, though represents a declining sharethef GDP, it employs the largest
number of Ugandans in rural areas compared to ett@romic sectors;

Most of the non-agricultural goods and servicesdpoed in rural areas are sold locally,
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so their production cannot expand unless the dergandrated by agricultural incomes
also expands; and

Agriculture is particularly dependent on public depincluding research, extension and
marketing support.

The Government of Uganda, therefore, seeks to emtel agricultural growth by
providing improved public goods, including researektension and marketing support,
with the goal of increasing agricultural productiand incomes; especially of poor rural
households so as to assist them to escape povergyrdalucing and selling goods,
especially plant based. Interventions in the moidation of agriculture include research
and technology development, advisory services, | rdmaancial services, rural
infrastructure development, and sustainable natueaburce use and management.
Therefore, in the long run agricultural growth pected to generate benefits to non-
agricultural sectors in rural areas and beyondyuiiin the consumption of non-farm
products. Effort has been made to inventory, collend redistribute appropriate
trees/shrubs species, especially of fruits to taggeas. While in the crop sector, the
National Agricultural Research Organization (NAR@search programmes identify
adapted crop varieties for use in the differentegioal zones of the country and impact
on appropriate crop choices for the zoning of gropuction. The National Agricultural
Advisory Services (NAADS) unit works closely witlarers in target areas to boost
production & income generation. On the other hatie National Environment
Management Authority (NEMA) implements environmenbnservation activities
planned, including plants, animals, soil & watemservation issues. Consequently
NEMA spearheaded the development of environmentahagement strategic plans
which included one on PGR management. Governmepteaiates participatory
development efforts and many of the registered Conities based CBOs and NGOs
programmes address PGRFA issues.

Uganda accesses to the International Treaty on RG&RIE has developed policies to
address factors emphasized in the global plantadrgcdCBD and the international Treaty
on PGRFA.
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Chapter 1: The State of Diversity

1.1  The state of diversity and relative importanceof all Major Crops for food

security

The main food crops are maize, bananas, fingeetngdiveet potatoes, sorghum, cassava,
beans, peas, groundnut, Solanum potatoes, ricesesa@me. Other crops of relative
importance in some regions are pigeon peas, cowpéas There are many vegetables
cultivated, some introduced and others indigeno@s. the indigenous ones some are
semi-wild and still collected from the wild. Wildnes of relative importance in North
and north-east Uganda includ€ucumis figarei Corchorus tridens Crotararia

ochroleucaHyptis spicigeraamong others.

Communities in north and north-eastern Ugandaticadilly keep seed of variable crops
in granaries but production constraints and poprancrease resulting in food shortage
eventually led to rampant thefts from granariessHituation eventually led to a level of
food insecurity and subsequent loss of some diyansthin individual crops. Granaries

are run by individual households and seed exchangengst the community has been

common.

Most of the fruits grown are introduced specieg (@trus species, pineapples, pawpaws,
etc.) though some few indigenous ones suclGaxcinia buchananii, Carissa edulis,
Saba comorensisetc. have been introduced in local markets. ghogermplasm
collections of these have been undertaken, th@mption to cultivation still requires
extensive study. These, being wild plants, arediftgrentiated into varieties by the rural
communities and have not been subjected to setectio

The banana still serves as a major staple foodgjarmash crop on the local market and

a fruit. Appraisal of the diversity in this cropvealed 84 distinct banana cultivars.
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Banana diversity

1.2  The state of diversity and relative importancef Minor Crops

and Underutilized Species

Many underutilized crops (e.g yam&dlocasiaspp, Xanthosomaspp, Dioscoreaspp),

are maintained by farmers to ensure food securtg. majority of such species that are
utilized at local level lack documentation that idepheir variation, but the process of
retrieving this information from farmers for documtation is under way. However, in
these crops distinct cultivars are often not folynedcognized but their diversity is based
mainly on morphological factors. Therefore, in homg@dens extensive amounts of
genetic diversity are maintained even though thrabers of morphotypes and population
sizes in any individual garden are often small.wieer, despite neglect by agricultural
research and development, poor communities contiougrow minor crops such as
bambara nut\(ondzeia subterraneanCrotararia ochroleucaSolanum nigrumetc. and

market them at low scale.

Many of the plant species harvested from the wilgpmtected in backyard gardens in
homesteads are multi-purpose plants, with thosemetlicinal value contributing a
significant proportion. Once all these are charactd it will be possible to select or
eventually improve on them thus enhancing the @®caf their domestication and
contribute to agricultural diversification.

The rarer edible plants harvested in the wild enigerotected by people in drier cattle
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corridor areas in North-east region (Karamoja anatakwi) are of relatively low
importance to areas with adequate rainfall. Soethetittle known about the wild fruits
from such areas, though some information was cagtan them by Katende et al in the
two publications on indigenous trees and shrulidganda and that on edible plants from
the wild. These species include non-food Acacia app shear butter tre&/ifellaria
paradoxasubspmilotica) that could give a significant boost to the incoofi¢he people if
exploited for gum Arabic and oil respectively.

fResearchers carrying out a survey on
“Acacia senegal

The diversity represented by such crops is stk Istudied and hardly collected for
conservation. Ethno-botanic surveys so far unBertareveal utilisation of plant
diversity both wild and cultivated which has led t¢apturing different nutritional
components in the people’s diet at low cost. Unfeately the rich diversity found in
plants harvested from the wild in most areas of ¢bantry has not been exploited
through selective breeding (especially in indigendwits and vegetables to get more
uniform varieties, which are a pre-requisite fonsigtent higher yields.

The diversity of wild plants harvested for food guation has been subjected to control
under the Uganda National Forest Authority. Howeteere is no policy/legislation in
place to support Collaborative Forest Managementegsses especially where wild
species are harvested for food purposes e.g bamsihboots Arundinaria alping and
several species of mushrooms in the Elgon highlantlse Eastern region of the country.
It is envisaged that potential livelihood benefdadocal communities from Collaborative
Forest Management are likely to be very low maiblgcause benefits/values of
Collaborative Forest Management are not undergbgdtie stakeholders.
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Problems associated with sourcing food plants fteenwild include supply dependence
on seasons, which at times fluctuate dependingaams rreceived and duration thus
affecting marketable biomass. The popularity ofdwslourced diversity in PGRFA is
reflected in their demand at the markets. Marketeg received for the supplies often

double or triple in the dry season

1.3 Factors influencing farmer’s crop and varietychoices

Food security is an important factor that influentiee choice of crops and varieties that
farmers grow and maintain. Yield and maturity pdrare the major factors that farmers
consider in choosing varieties for most crops. tHa case of bananas taste and dough
quality are the other factors considered in thaaghof varieties in addition to yield and
maturity period. However, for specific varietidgeir cultural/traditional uses are key to
their survival. Other factors generally consideffed all crops include storability,

drought resistance, taste, marketability, and eapeocessing.

Generally the state of diversity of crop varietiemdern varieties and landraces/farmers’
varieties inclusive, is dynamic. The traditionatrhing systems tend to have genetic
diversity deliberately incorporated in them coresgly and maintained for risk insurance
against environmental stresses. However, agri@lltpolicies for example Plan for
Modernization of Agriculture, zoning of the countfgr specific enterprises aim at
commercial production enterprises which involve a$emodern agricultural practices
that encourage large scale monocrops, with theesuieit increase in threats of genetic
erosion

Generally principle factors leading to PGRFA lospezially those maintained-situ or
on-farm include:

habitat loss/land degradation or fragmentation

unsustainable harvesting and over-exploitation

preference of exotic crops or introduced commespakies

There are, however, very few long term studieseaepktrack trends in the loss and there
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is a recognized need to set up integrated monggrnegrams for various taxa as part of

long-term studies of universities and researchrorgdions.

1.4 Factors driving change in crop diversity

Generally high levels of crop and variety geneticetsity are characteristic of areas
where production is particularly difficult such asmi-arid or high altitudes places or
isolated communities. This is because the prodncginvironment itself is extremely
variable (such as the case study in Mwizi sub-opumtthe hilly rain shadow area of
Mbarara district), and access to resources andetgik difficult. Besides high levels of
diversity are also characteristic of home gardehere production is optimized in small

areas to meet multiple use needs and maximizefudkavailable ecological niches.

The survival of certain cultivars can be linkedsjgecific accompanying management
practices, and use. For example some cultivarbasfanas, millets, sorghums are
retained in production due to cultural practiced asremonies that make use of them.
Meanwhile some landraces (e.g coffee, cassava,t poémoes, etc.) are being replaced

in production due to their susceptibility to pestsl diseases.

1.5 Surveying and Inventorying PGRFA

Makerere University Institute of Environment and tival Resources (MUIENR)
maintains a database on vegetation in Uganda wdoald serve as a complementary to
PGRFA surveys. The Botany department of Makererévaysity and the National
Agricultural Research Laboratories maintain thentots central herbaria which have
been very useful in planning of collection missi@ml surveys. In the past decade the
Ministry of agriculture and agricultural researchvg less emphasis to the minor food
crops and as such production records on them areesand no inventory. The National
Plant Genetic Resources Programme which was edtabliin 1999 has undertaken
surveys aimed at determining crops grown in thasgrassessing genetic diversity status
of landraces; determining the diversity existingnfeng systems; and assessing the

threats to crop genetic diversity. The on-farmveying alongside crop germplasm
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collection have revealed more cultivated specie®rdity than recorded ever before.
Generally data and information are collected thioudormal interviews and discussions
with individual farmers at the household levelnfi@r groups, local agriculture extension
workers at the district, county, sub-county anthge level.

The collected information is managed using thed®@&sinebank Documentation System.
Several academic studies on genetic resourcestigariand utilization have been
undertaken on indigenous species utilization indg@asregion, diversity in bananas,
variation within wild coffees of Uganda, among athe

1.6 Promoting In-situ Conservation of Wild Crop Relatives and Wild Plans for

Food Production

By maintaining viable populations of threatenedcgglike Shear butter treegitellaria
paradoxasubspnilotica) rural communities have been sensitized by empimasithe
income generation aspects. In communities wherel lawnership is communal,
participatory planning of then-situ conservation is crucial since decisions taken
incorporate cultural values as well as people’slihood. In areas designated as national
parks or reserves, the communities’ involvementailiaborative management of such
areas enhances a sense of joint ownership themshlimg a responsibility of sustainable
harvesting. Such measures can only be achieved wiee stakeholders are sensitized
and act as members of a cohesive team. The vafdredative and edible wild plants are
components of the country’s natural resources atidies related to their management
are set by Ministry of Natural Resources and Emrirent. However, presently there is

need to develop the relevant policies since thos#ace are vague on PGRFA.

1.7 Sustaining existingex-situ collections

Under Sida contribution, and the commencement o$t E&frican Plant Genetic
Resources Network (EAPGREN), activities in Ugandsdbed ex-situ conservation

efforts. Consequently Long term and Short termdsst®rage facilities have been
established at National PGR Centre. Prior to tkatsitu samples and crop related

diversity was being maintained by individual plémeeders at research institutes under
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ambient condition with consistent loss of somel&f samples annually. Presently the
collection of genetic resources for some of spetias covered most of the agro-
ecological zones, districts, major farming systemd major ethnic groups. However, the

coverage of the different zones is not uniform.

Workshops have been held for participatory plannimigh stakeholders on PGR
conservation strategies, with aim of having germiplasample duplicates in-country in
addition to those at the central genebank. Atterapgsunder way to initiate community
based genebanks in different ecological zones, twhapefully will play a big role in
sustaining local landraces and minor crops cothesti

The germplasm conservesk-situ includes those of most traditional crops including
sorghum, maize, finger millet, pearl millet, cowpbaans, groundnuts, sweet potato and
cassava.

Farmers generally use several seed storage mefhloelse methods, however, only meet
short-term requirements of preserving seed fronvdsirto the next planting season.

Studies aimed at adjusting the indigenous seedgaiechniques are being done by the
post harvest programme of NARO.

Some herb collections are held by private orgamnatsuch as the Homeopathy and
Herbal Centre, Mudduawulira African Medicine, Ugan€ommercial Aloe Vera
Farmers Association, Tropical Aloe-Lands Foundatiad Uganda traditional herbal
medicine practitioners. Though these organizatises their priorities and activities
independently, the Natural Chemotherapeutic Rekebaboratories collaborates with
these institutions and is in the process of caligctharacterisation data on the chemical
composition of individual herbs and indirectly ddish a data base that could serve as an
inventory of the herbal collections held. Howewrere is still need for training the

curators of these herbal collections in germplasamtanance techniquex-situ
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1.8 Regenerating threatene@x situaccessions

The National PGR Centre has the responsibilitynsuee timely viability monitoring and
sourcing for suitable regeneration environmentfioces for regeneration of accessions.
The same centre ensures that appropriate samglaigges are applied and adequate
population size used in regeneration to maintainege integrity. Procedures are in
place to ensure proper handling of regeneratedriabé¢ the National Genebank.

Some ex-situ accessions are held in field geneban#éotanic gardens. Those in need
of regeneration are often over grown or deteriaratae to environmental stress (e.qg.
pests, diseases, etc.). Such accessions are rageheising established vegetative
propagation techniques or by use of tissue culitiizing disease free meristems. Plant
nursery facilities to undertake the regenerati@iarmplace at National Tree Seed Centre,
National Forestry Research Institute, Entebbe Bot&ardens; while tissue culture
facilities at the National Biotechnology Centre dam utilized to regenerate accessions

that have deteriorated due to disease.

Sorghumunder regeneration

1.9 Promoting Sustainable Agriculture through Divesification of Crop

Production and Broader Diversity in Crops

Several farming systems have evolved in the diffeegro-ecological zones, influenced
mainly by ethnic groupings with their associatedigeeconomic and cultural conditions.
The traditional cropping system in northern andtme&ast region is mainly based on
cereals such as sorghum, pearl millets, milletraatze grown separately or intercropped
with cowpeas, pumpkins, groundnuts, sesame andrnuraps such as Malakwang
(Hybiscusspp). The mid-western region is gradually trarmsfog into a commercial

production area for bananas and dairy cattle. pbsstive development is not, however,
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supporting diversification and its impact on niritat community level has already been
felt in Bushenyi, where malnutrition has increasledpite higher incomes. In the south-
western highlands several initiations in crop défezation have been undertaken.
However, these have been mainly on exotic spepaticularly fruits. Nevertheless, this
is likely to contribute significantly to peoples’elfare in a region which has been
characterised by traditional growing of sorghumahhiakes 7-8 months to mature due to

altitude.

Most of agriculture production is still in the handf small-scale traditional farmers who
largely use traditional practices including usdazfal crop varieties. Since such farmers
operate at small scale it is possible to grow digrof crops as farming operations are
manual. However, level of production tends to & Lnless improved varieties with
higher yield per unit area are used. Thereforediirersification of crop production
through use of broader diversity in crops thereded to initiate breeding programmes
for the individual component crops. This developine likely to move faster in major
crops than in the minor crops where elite breedimgs may be non-existent. Farmers
may be encouraged to maintain their selectionsinvitiinor crops but also cooperate (by
providing germplasm and participate in evaluationgjh breeders in systematic
improvement of these crops. This takes into accoloat the farmers and the local
communities have over the years contributed todénelopment and maintenance of a
rich crop genetic diversity on which they have dejssl for their livelihood in general

and food security in particular.

1.10 Promoting Development and Commercialization dfnderutilized Crops and

Species
The list of underutilized food plants encountenedhie surveys in Eastern, Northern and
West Nile region of Uganda is long, but a seledexd which had already penetrated the
urban and roadside markets and for which therémgeld information on the variation
and productivity included the following: Maleh&r(ndinaria alping, Vidolodolo

(Colocasiasp/ Xanthosomasp), Sungu\(ondzeia subterrangaOlujo/ Okwer Cucumis

25



figarei), Otigo (Corchorus trideny Alajo/Alayo (Crotararia ochroleuc Amola Hyptis
spicigerd, Wotawa/ Olawa Fhaseolus lunatys The expanded production of these
species faces threat of low seed availability ek lof agronomic recommendations.
For those harvested from the wild the genetic ressuneed to be salvaged prior to loss
of their habitat due to vegetation clearance. bidato promote such crop species, there
is need to obtain funding so that basic agronomalst and variety studies can be
undertaken so as to come up with agronomic recordateEms. These recommendations
will assist farmers manage higher acreages of swops than they are used to and
produce quality harvests for marketing.

The emerging private sector has taken advantaffgedéinowledge of plants traditionally
utilized for medicine or cosmetics and they arel@kpg these resources through
destructive harvesting. The PGR Centre is initgactivities to link up with the private
sector to work out appropriate utilization ways.

Through holding stakeholders workshops the govemimenistries, NARO, Bioversity
International and other independent organizatid&@s) have made efforts towards
creating fora which allows the various stakeholdexntributions to be taken into
consideration in decision making for agriculturabguction. NGOs operating in rural
areas can play a big role in promoting a minor depommercial status. For example
CONVOL, an American NGO promoted Shear buttdlitellaria paradoxa subsp
nilotica) to commercial level in Northern, north-east awodtimwest districts (Lira, Gulu,
Katakwi, Arua, etc.) especially empowering womergassors and fruit gatherers.
However, the boost was short lived as activitiegndied when financial assistance from
donor subsided. The lesson learnt here is thatewbaa commercialization is initiated

there is need to ensure that there is inbuilt dapaxfinancially sustain the enterprise.

26



Garcinia buchanamindSyzigium cuminifiruits on sale in a local market

1.11 Developing Markets for Local Varieties andv@&sity Rich” Products

Some of these crops (eAyundinaria alpine Colocasiasp/ Xanthosomasp, Cucumis
figarei, Corchorus tridensCrotararia ochroleucaHyptis spicigera have niche markets
which can be encouraged and in doing so provideuece of income especially for the
vulnerable groups like women and youth. Howevéeirt market chain is poorly
developed. The undervaluing of local crop varigtespecially those of indigenous crops,
used by rural communities has partly contributethloss in diversity in such crops as
well as genetic erosion yet urban consumers dtenditing to pay for these products of
biodiversity.

Better commercialization of products derived framodl crop varieties products such as
oil from Shear butter\{itellaria paradoxasubsp ) has promoted income generation for
the rural poor and increased value and appreciaifotinis tree which was otherwise
threatened in areas of its distribution. Howewemsistence in this promotion effort is
essential as farmer communities have limitatiomarketing large quantities destined to
far off markets.

The increased degree of entrepreneurship has hexpact on utilization of some crops.
For example some rare varieties and excess praofubanana crop are converted into
bottled juice and wine, products that have a lorglif life and ensuring spread of use
countrywide; while at the same generating incomieotth processors and farmers.
Vegetable producers have embraced marketing gbribetucts in dry form (e.dgsolanum
anguivii fruits, Colocasialeaves, spp leaves, etc.) and this extends tHelgbeof such

vegetables and possibly stablising the pricing.
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1.12 Supporting Seed Production and Distribution
Seed production and distribution of PGRFA are galhehandled in the informal sector

whereby individual farm households carry out mdsthe seed processing functions on
their own with little or no specialization. i.e thbandle all species common on the farm.
Normally, the high costs of seed production andrifistion have to be met by effective
demand but demand for rare species has been ealtww. About 60-70% of seed used
by smallholders is saved on-farm, and the remai@®$0% is borrowed or purchased
locally. In 2006 the National PGRC started orgargZiarming communities in formation
of community based genebanks, though this procestslii at its formative stage in one
district. In 2005 two exploratory seed fairs weua lin western region and small seed
amounts of varieties of farmers’ choice were distied. However, for this system to
contribute effectively there is need to producehsdesired varieties under a larger scale
and this is dependant on funds secured. Victored &mpany is presently undertaking
this type of work though at limited species levé&he question still remains whether the
seed produced under this commercial enterprise dvbelcost friendly to the intended

users.

As regards indigenous fruit trees the National Tseed Centre under its Commercial
Tree Nursery currently undertakes seed producti@hies distribution on request or to
supply to schools to popularise tree planting asans of environment improvement and
conservation of rare species through use. Spedesties setting has taken into account

species’ ecogeographic distribution and threaetwegic erosion.

1.13 Developing Monitoring and Early Warning Systens for Loss of PGRFA

Poverty has led to use of scarce resources fomeageneration e.g. charcoal burning in
case of precious trees such as Shear butteAeaciaspp. Presently there are too many
independent rural based organizations undertakotyites related to PGRFA with
limited formal monitoring. There is still needlay down strategies with participation of

stakeholders. Several projects involving stakedrsidleading to developing policy
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advice and options for PGR have been undertakessel mclude UNEP/GEF project on
Use of diversity to control Pests and Disease, Caonity based Management of PGR in
semi-arid areas, East African Biodiversity Progetong others. The most significant has
been the project undertaken specifically to comevitp  a national policy on PGRFA.
The details on practical implementation of the nmnmg system are still being
developed but are outlined in this draft policywanich is yet to be passed by cabinet.

In addition Uganda has set up a Ministry of DisaBt@paredness, which in collaboration
with Ministry of Agriculture, Animal Industry andigheries, as well as local district
administration can monitor and address issues $f tf PGRFA. The modalities of
operation of such a system are yet to be worked out

The Ministry of Agriculture, Animal Industry and dFieries established the Early
Warning Unit which is in charge of policy and ldgisve development, prevention of
agricultural related hazards and hazard mapping.addition the Agricultural Sector
Program Support (ASPS) has the goal of setting ampirfe early warning system
network. The PGRFA are central in this type of kvor
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CHAPTER 2: IN-SITU

2.1 IN-SITUMANAGEMENT

The concept ofn-situ conservation has been embraced by many countriisding
Uganda. The termm-situ conservation may refer to safeguarding biodiversitareas
that include the most representative or uniqueystems.In-situ areas normally include
endemic, rare, endangered and wild relatives ofafticated species. The benefitie
situ conservation is that it maintains recovering papahs in the surrounding where
they have developed their unique and distinctiapprties. The need to develop work on
in-situ conservation of PGR is emphasized in the Convendio Biological Diversity
(CBD) and in Agenda 21.8

During the preparatory processes of the secondtremothe state of the world’'s plant
genetic resources for food and agriculture, keyorjy activities were indicated in situ

conservation, these included;

Plant genetic resources inventories and surveys

2 Conservation of wild Plant Genetic Resources fayd=and Agriculture (PGRFA)
in protected areas

3 Ecosystem management for conservation of Plant i&eResources for Food and
Agriculture (PGRFA) and crop-associated biodivtgreutside protected areas

4 On-farm management and improvement of Plant GefRsgources for Food and
Agriculture (PGRFA)

2.2 PLANT GENETIC RESOURCES INVENTORIES AND SURVEYS

Uganda as a developing country has realized thd fageinventories and surveys and
some of the key actions taken to improve invensoa@d surveys were to establish
priority activity areas, support on-farm managenard improve PGRFA, assist farmers

in disaster situations and restore agriculturalesys and community based research. The
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surveys and inventories do not only stop on crapsfaod but they also cut across plants
used by indigenous communities for their differealtural purposes, medicinal values,
fruit species, nut species, timber and non timledypcts to mention but a few. However,
inventories and surveys in Uganda have faced certainstraints. Despite these
constraints, there have been diagnostic and basglirveys on crops like; cotton, beans,
groundnuts, cassava, millet, sorghum and sunflemvdifferent locations like Karamoja,
West Nile, Acholi, Kisoro, Ngetta, Apac, Kuju, KumBukhalu, Nakabango and
Mukono.

2.2.1 Inventories and surveys

A siginificant amount of inventories and surveyvéddeen undertaken in different
parts of the country targeting different PGR. Thé&s included both farmlands and
forest reserves. Some of the forest reserves sedvicluded; Bukaleba, Kasyoha-
Kitomi, South Busoga forest reserves, Magezigomunroanal forest reserve,

Bwindi, Mbulamizi and Kanongalo forest reserves.

Bukaleba Central Forest Reserve (CFR) is a foesstrve which is being depleted at
a very high rate and yet it has exhibited high pafans for indigenous fruit species
like Garcinia buchananii. Garcinia buchanarhias been identified as one of the most
important local fruit tree and is also said to bedminal. The species is being
destroyed because of the harvesting process wlsclthrough debarking and

collecting roots.

An inventory and survey of useful trees and shafdldganda revealed a total of 326
plant species. Some of these plants are recordégpendix 1. In this survey, they
mainly tackled issues of conservation and managewieRGR with a biodiversity
point of view. The survey also encouraged the ptamoof importance and

knowledge on all trees and shrubs in Uganda .

Another inventory of wild food plants and mushroom&Jganda was carried out and

a total of 297 species were documented. Some ofjpleeies are documented in
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Appendix 1. This inventory greatly encouraged tkaegal public, organizations and
institutions to conserve indigenous species becaisthe knowledge they had
acquired from the survey. Over 200 of these speaielk some edible mushrooms

were documented with botanical descriptions.

A survey of locally used plants in Bulamogi CoummyEastern Uganda revealed a
total of 205 plants species. The diversity includbdse used as human herbal
medicine, human edible plants, fuel wood, cattiidfr and cattle herbal medicine. It
was noted that 77.3% of the plants were found e whid and only 16.4% were

cultivated in fields, fallow land and home gardens.

A survey of East African highland banana landraagpertions on farm which also
emphasizedin-situ conservation and focused on the farmer's perceptnd
indigenous knowledge (IK) in conservation of thedr@a was undertaken in Uganda
and Kagera region off Tanzania. Other surveys oraiba conservation and utilization
in Lwengo sub-county, Masaka district and PLEC egmees in Mwizi sub-county,
Mbarara district were used for purposes of idemtgybest practice for conservation
of crop landraces under semi-arid conditions. Data individual household surveys
revealed 66 banana cultivars with 21 associatedtipes contributing by variable
proportions to either conservation or improved picithn but with some combination

practices specific for individual cultivars.

A survey was carried out olrtemisia afra, an indigenous species in the Mt. Elgon
ranges and germplasm collected to for studies d¢@masnin content and other
attributes.

Ecogeographic and Market surveys were carried outGarissa edulis, Mondia
whytei, Physalisspp , Syzigium cordatunand Dovyalis macrocalyxn Rukungiri,
Mbarara, Bushenyi, Masaka, lganga, Mubende, BuBiagiri, Kamuli, Mpigi,
Wakiso, Nakaseke, Luwero, Nakasongola, Kasese, iREkgo, Arua, Ntungamo,

Bugiri, Busia and Mayuge districts. Distributiondasize-class structure @arcinia
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buchananiiin Bukaleba Central Forest Reserve was extensistlgied. Baseline
survey on neglected and underutilized crop speg@di#CS) was undertaken in the
aspects of Marketing; Conservation, institutionalanieworks, research and

development activities, constraints and prioritre8Vest Nile, Sironko and Mbale.

2.3 CONSERVATION OF WILD PGRFA IN PROTECTED AREAS

Uganda’s system of protected areas extends toyn€a¥b of the country’s land which is
about 200,000kfmand covers most of the ecosystems. Uganda’s peoteceas may be
natural ecosystems or semi natural ecosystemshase protected areas have extremely
high levels of biodiversity . They are in form afrést reserves, national parks, wildlife
reserves, biosphere reserve like Queen Elizabetiomé Park, and Sites of Special
Scientific Interests like Ramsar site in Ugandae Tdss of biodiversity in protected areas
has tremendously decreased, however, it was ndiat dutside protected areas,
biodiversity loss was still continuing as of 200%is is not exclusive of PGRFA. This
implies that the protected areas play a large ilthe effectiveness of managing and

conserving PGRFA.

2.3.1 State ofn-situ conservation in forest and reserves

National Forestry Authority (NFA) is a governmerddy in charge of forest reserves.
They have since reported on the state of conservati forest reserves around the
country. The presidential and parliamentary eleci(2006) escalated illegal activities in
protected areas. A case in point was the forestves where unruly mobs attacked NFA
staff who tried to stop lawlessness in CFR like é@District and South Busoga FR.
After elections, the new Government was formed; Misistry of Water, Lands and

Environment was split into two with the Ministry dVater and Environment and
Ministry of Lands, Housing and Urban DevelopmenteTinistry of Lands, Housing

and Urban Development was put under another Minigtiter these new changes, an oll
palm growing company in Kalangala District renewvieeir bid for central forest reserves

on Bugala Island and the bid was granted. In 2097%&ugar producing company
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neighboring Mabira Forest Reserve also put in thelrfor part of Mabira. The general
public caused an up roar but later they resumeid line for 7,100 ha of Mabira CFR.
This calls for attention because the protectedsaneae many PGR that should not only
be conserved but also are important for the liwaldh of the people. Other stakeholders
(private sector) should be involved in the constovmeof PGR. This can be done through

meetings, the media and other public relations &sven

24  ECOSYSTEM MANAGEMENT FOR CONSERVATION OF PGRFA

AND CROP-ASSOCIATED BIODIVERSITY OUTSIDE PROTECTED
AREAS

In Uganda, there are at least 90 types of naturdlsemi-natural vegetation. However,
natural ecosystems are continuing to become sndlieto many reasons. Conservation
and management of ecosystems involves speciescdhemunity around and crop-
associated biodiversity. These ecosystems sereer@servoir to many of plant species.
These include wild relatives of crops critical forop improvement as well as wild
species not yet domesticated but utilized by pe@mialiverse purposes. A mechanism
should be put in place so that PGRFA is not lostntRgenetic resources in Uganda range
from crops, food, indigenous wild fruits, nuts, e&ples, pastures, medicines,
indigenous staples and introduced crops. Thesedisigbuted across diverse ecological
zones in Uganda. Crop associated biodiversity htsn#die ecosystems by providing
nutrient cycling, pest and disease regulation, ipatiion, and other wider ecological
services. This is because of the complex relatipssthat exist among systems and
species in an ecosystem which is usually the nlaseting. Crop associated biodiversity
plays an important role in the in situ conservatibplant genetic resources, while proper

management can contribute to the sustainableatitiz of plant genetic resourcesb5.

2.4.1 PGRC and Ecosystem management

The list of medicinal plants and their various useem to be endless. However some
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plants are being over exploited i.e. the bark of thed flame tree” $pathodea
campanulata which is being exploited because of its medicipatposes to increase
fertility in women, Prunus africanafor the production of a drug that cures prostrate
cancer,Syzigium cordatunthat is being exploited by cosmetic industriesaose of its
ability to cure skin problem$/ondia whyte{commonly know as ‘Omulondo’{;arcinia
buchananaie.t.c. Proper management and conservation of PGiRFhAe ecosystems
may also lead to production, development and ptiotecof both the PGRFA and
community. In such cases it is also importantdcsé with the private sector so that PGR

are used sustainably and conserved.

Mondia whytespps (Mulondo) on sale.

Natural catastrophes such as the November 200d<looTeso region destroyed a lot of
diversity in the ecosystem. The war in northern tétgathat has persisted for more than
20 years has caused severe loss of PGR and distodey ecosystems in the northern
region. There has however been an influx of intoedlispecies in the area because of the

loss of their indigenous PGR.

It is therefore important to promote alternativenservation methods and also enrich
collections of wild species by working hand in haattl getting into the management
plans of the protected areas to preserve the \p#diss. Plant Genetic resource centre is
working towards creating community gene banks tdhaese the conservation

programmes (i.e. PGRC is establishing a commumtedank in Mityana)

2.5 ON-FARM MANAGEMENT AND IMPROVEMENT OF PGRFA

PGRFA are grown on farm lands and can be foundesedt around the farm. This type
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of practice involves management and protection afous categories of PGRFA and
selected or endangered species on farm land. @n-¢anservation, especially of food
crops, is a major contributor to conservation anplgenetic resources. Farmers are
stakeholders in this aspect and are custodianssuceated indigenous knowledge that
need be documented and best practices up-scale& fharly large extent, on-farm
management has been addressed.

2.5.1 Documented on-farm activities

A study on banana cultivar diversity and associatedservation practices was
undertaken in Lwengo sub-county, Masaka Districttofal of 66 cultivars were
recorded as grown in the sub-county and the arsahgsiealed that a total of 19 of

these were rare cultivars.

Seed companies have played a pivotal role in magkeihe new varieties and
ensuring availability of seed, while NGO’s havegsal in establishing on-farm trials
in collaboration with NARO. On-farm trials involvdarmers/consumers in
technology/variety selection and hence incorpottagé selection criteria in breeding
work and help identify varieties that are accepdbl farmers and consumers for

release.

On-farm evaluation of cassava mosaic disease-aesigarieties has been undertaken.
A number of banana on-station and on-farm evaloatxperiments have also been
conducted and five new banana genotypes have lseased. Six high yielding
matooke cooking cultivars and four exotic cultivéfgllA17, FHIA25, FHIA23, and
Km5) had been selected by farmers by 2004. Thisbleas spearheaded by NARO
and its partners.

On-farm and multi-location activities have integeh the use of the parasitoid

Heterospilus coffeicolan the ecologically based pest management progesrior

the coffee berry borer in the districts of Rukungi¥akiso, Masaka, Mbale, Tororo,
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Busia, Luwero, Kumi, Soroti, Mpigi and Bushenyi. gidnomic packages to

accompany the release of the lowland arabica vesietre also being developed.

Also, some IPM strategies have been adopted byefi@rin Pallisa (Kibale Opwateta)
Kumi (Kachede) Kaberamaido (Acanpii) like the u§@meem and Tephrosia extracts
for the control of pests on cowpea. These managepraatices are unique in that
they resulted in reduced application of insectisittecontrol pests on cowpeas (from
8 to 3 sprays) and introduction of alternative jpets (Neem andlephrosia

extracts) as well as the practice of pest scowtimymonitoring.

A number of national and regional forums for stakdhrs have been involved in on-
farm conservation. These include; Kasana Twegattadr group, Twekembe farmer
group, Kyosimba Onaanya farmer group, Agaliawamuméas group, Nyanja
Tukolabukozi famers group, Nakaseke district, Fifgrmers association, Mbirizi
farmer's group, Mwizi farmer's group, Soroti DistrFarmers Association, Tuyiye
Agricultural Farmers Initiative, Katakwi Farmers segiation and Nuvita Farmers’
Pride . This has enhanced proper planning and aoritynbased management of
PGR, as well as studies on soil nutrient depletind weed invasion in upland and

paddy rice production systems in Semuto sub-county.

In-situ conservation activities at the PGRC concentrateaientifying farmer groups

and communities that are organized with the ainfiosfering genetic diversity on-

farm. Fifteen farmers associations were identifre&akindu sub-county in Mityana

District. Arrangements are underway to work witegd communities to further on-
farm conservation through establishment of commyugégne bank, seed fairs and
exchange visits. Other farmers’ groups were ideatifn Kabale district for possible

training in PGR management.
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Chapter 3: The State of ex-situ Management

3.1 Institutional organization

The Plant Genetic Resources Programme establishd®99 and located at Entebbe
Botanic Gardens was in 2007 transformed into thentP{Genetic Resources Centre
(PGRC) in 2007. The PGRC is one of the centres amits under the National
Agriculture Research Laboratories (NARL). The PGBntre comprises the National
Genebank and Entebbe Botanic Gardens. The NARInésof the institutes under the
National Agricultural Research Organisation (NAR®JARO’s mandate is to undertake,
promote and streamline research in agriculturestiock, fisheries and forestry, and to
ensure the dissemination and application of rebe@sults. The location of the PGRC
in the NARO setup provides opportunity for it to easily accessible by the National
Agricultural Research Systems (NARS). NARO is Bi& D arm of the Ministry of
Agriculture, Animal Industry and Fisheries. TheRGresponsibilities include:

1 Securing genetic diversity
Undertaking Botanic Gardens activities
Agricultural research on PGR related issues
Dissemination of agricultural technologies
Sensitisation of the population on plant diversibtyiservation

Promote utilisation.

~N o o~ WN

Providing advice on PGR policy development

Some of these have to some extent been achievedtlogelast few years through
exposing conservation initiatives, and a numbemesf's reports, videos and other public
awareness materials have been successfully produmediisseminated. Many different
kinds of public awareness activities have been dakien including personal contacts,
group exchanges and demonstrations, diversity,faichool poetry, song and drama
events, competitions, distribution of printed metist and production of audio-visual
aids. Many local groups have prepared extremeBrasting public awareness materials

especially at the annual agricultural shows. &mstn with TV media viewers have been

39



exposed to issues on value of the neglected anerutilized crops and their relationship
to good management of the natural vegetation antbrfa leading to environmental
degradation. Some local councils have taken omnihative to revise or develop bylaws
that directly or indirectly conserve the plants iketls or assist in preserving PGRFA on-
farm.

On-farm surveys undertaken revealed a number aféndus management practices but
modifications for some of them was considered remgsto ensure seed viability
sustenance at farm level.

To achieve a collaborative PGR management framewwational workshops have been
held with the partner institutes so as to formapagtnerships with other national and
international institutions, with assistance frono®rsity-SSA. Such workshops have
helped in providing a forum to establish the pugad the PGR conservation and

utilization agenda as well as each partner’s resipdities and commitments.

3.2 The state of collections

Plant breeders at the Research institutes and nihestdity maintain working collections
of various crops in variable numbers. Assessmédnthe physical state of these
collections was undertaken in 2002 — 2003 at fegearch institutes under the NARO,
the Tree Seed Centre and the Makerere Universitye@@nk. The germplasm was
mainly kept in paper bags at ambient temperatudevaas therefore vulnerable. Though
over 60% of the overall collections were in googgbal state, the rest of the germplasm
was in deteriorated state, especially those thatdesn neglected due to loss or transfer
of a breeder or technician in charge. Those indgsiate (e.g groundnuts, cowpeas,
maize, beans, etc) were regenerated after everga¢asons and this was labour intensive,
often subjecting the collection to variable humarors, not to mention genetic erosion
and loss of integrity.

The cold storage facilities that were previouslyemrgpional at Makerere University
Genebank Kabanyolo and Serere Agricultural and AhiResearch Institute (SAARI)
had broken down by 2001. However, with assistancEAPGREN from Sida cold
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storage facilities were installed at the Nationahgpank at Entebbe. Phased transfer of
germplasm from research institutes and other stdéders is under way.

Many of the collections have limited passport ddtached and this information was not
computerized. The PGR Centre has compiled thisraméition and made sure that all
recent and ongoing collections have the standatgzssport data forms filled at time of
collection.

Less than 15% of the collections are characterithexligh not fully. The characterization
is mainly from evaluation of the germplasm for spediotic constraints of special
interest in individual breeding programmes. Theitked characterisation limits use of
these accessions.

Basically germplasm collection, characterisatioonservation as well as basic botanic
studies undertaken are documented. The documamtatithe collections at institutions
is mostly manual and not standardized and the ahisfly of these collections for
distribution is not streamlined. The PGR Centrs Haveloped data capture forms as a
step toward organized documentation and in addiitdizes the SESTO Genebank data
management tool.

There are collections of vegetatively propagatespsr(e.g. bananas, sweet potatoes,
cassava, yams, etc.) maintained as live plantglected locations at research institutes.
The problems experienced in holding such collestimrlude infections with virus, and
other diseases, pest problems and effects of wealtange, especially droughts. The
capacity for keeping collections in vitro is veliynited and only a few accessions of

cassava and sweet potatoes are maintained.

3.3 Collecting

There have been mainly externally organized cobast especially by international
centres like CIAT, IITA, ICRISAT, AVRDC in collabation with national programmes
on targeted crops and germplasm of pigeon peasnbanyams, beans, local vegetables,
etc. collected. There is no outlined criteriadoled for all crops and as such decision to
collect is individually arrived at by the specificop programmes involved. Collection

teams are multi-disciplinary though taxonomistsso&ce and introduce a constraint.
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In composition of collecting mission teams the PG#itre and research staff work in
collaboration with scientists from universities atmtal community knowledgeable

individuals are co-opted to collection in regionsered.

The PGR Centre has focused on the collection afj@mbus fruits, vegetables, cereals
and legumes. A GIS section was set up at Kawandedreh Laboratories Institute to
assist in provision of guidance in germplasm cdibec There are detailed maps
available which can be used in planning collectioates and GPS are in use to provide
location specific information needed in passportadd@roblems are experienced in

getting sufficient logistics (e.g vehicles and fapd

3.4 Types of collections (major and minor crops)

Vegetative field genebanks include those of coHiedituza, cassava, yams and sweet
potatoes at Namulonge and Serere, bananas at Mbarar

All crop research institutes where there are bregegrogrammes hold seed collection of
their mandate crops, mainly food crops. Some eftimor fruit trees harvested from the
wild have representative seed samples held at tte $eed Centre, while the national
genebank hold relocated bean germplasm in addttonew collections of variable
vegetables.

The in vitro collections of cassava and sweet petfre held at Namulonge. Recently
the in-vitro capacity has been improved with théalelsshment of the Biotechnology
Centre.

Collection of rare and threatened species inclagegium guineese, Rhus vulgaris, Saba
comorensis, Landolphia dawei, Parinari curatelllfal Carissa edulis, Garcinia

buchananiiamong others have been planted in fruit blockrieBbe Botanic Gardens.
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Garcinia buchananispps. Carissa eduliplants spps. Landolphia dawespps

3.5 Storage facilities

The storage facilities at the PGR Centre catersbfith long term and medium term
conservation at -2€ and -8C C respectively. The seeds at , 4-7% mc aregusekin
aluminium foil bags, sealed air tight before putthem into storage freezers. Freezers
used ran by power from mains (problem with interemt supply). Most of the
germplasm that was being kept at institutes has beeured at the PGR Centre.

Ex-situ collections are held in variable containarsl under variable temperature and
relative humidity levels at institutes. Requiretbrage facilities include: Freezers,
dehumidifires, packaging materials (Aluminium fdiags, water tight glass bottles or
jars), drying agents e.g Silica gel. The unstgiever supply adversely affects the
effectiveness of use of cold storage. Trying toidvhe erratic power problem, the
national bean programme made use of drying seéotanoisture content (6-7% mc)
and packaging it in air tight sealed glass bottldhe stored seed retained viability at

above 85% five years later. However, this hasieenh emulated on other crop seeds.

3.6 Security of stored material

Apart from the accessions that have been colleatedollaborative missions with
collectors from abroad who go back with samples,rést of the germplasm collections
are held by the collaborating institute that cdkelcit and usually not duplicated in

country. The security offered by duplication hag been entrenched in the system.

43



However, with increased activity of the nationahgeank intends to keep duplicates of
all collections held at research institutes. TK&ERFRCentre will also be sending duplicate

germplasm to Svalbad in Norway.

3.7 Documentation and characterization

Documentation across crop based programmes is sigtent but this information has
been retrieved from research institutes and isacgss of being incorporated in the Sesto
Genebank Documentation System.

Characterisation data that is documented is bitsedrd specific traits of interest to the
breeding programme of each specific crop. Thisliespthat the characterization
available is of limited use as informed choices oaly be made only for such traits and
not in regard to other traits that stakeholders maynterested in. Location where the
characterization work is done are in many caseg @brconvenience as some ideal eco-
locations may be inaccessible at desired timestaldienited logistics. Where data on
specific traits is undertaken at inappropriate fimees the efficiency and compliance of
data collected may sometimes be relatively low.

3.8 Germplasm movement

There has been no well organized system for gesnpl@movement into and outside the
country, particularly for PGRFA. For non-PGRFA wever, access regulations under
the National Environment Act are followed. Wittetantry into force of the International
Treaty, the PGR Centre has a task to inform stdler®on what is expected and tend in
organizing germplasm movement. Stakeholders sttjuire sensitization on use of
SMTA and its operationalisation.

All germplasm samples imported or exported from hitga strictly have to be
accompanied by Phytosanitary Certificates so asafeguard the country’s agriculture
and PGRFA. The Quarantine facilities are locateendry points for policing incoming
germplasm and referring it to quarantine statioawanda for investigation where need
be. Germplasm sent dam-vitro material is usually disease free and need not be

guarantined but the capacity to handle such gesnpla limited. However, there is still
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need to step up sensitization of the public on emlof quarantine. The requests for
germplasm have no centralized reception point beaddquests are handled on individual
basis. Policy guidelines have been devised andeh&rcement would make it possible

to keep track of the germplasm movement.

3.9 Roles of Botanical Gardens

Entebbe Botanic Gardens holds Plant collectionndigenous fruits, wild relatives of
crops, tropical forest spp., medicinal plants, araatals and improved crop varieties;
representing over 100 genera and over 500 specleserves as a recreation and
educational centre for families, clubs, institusand school children whereby the people
are introduced to values of plant diversity throudjrect interaction and guided tours.
The Nursery section provides planting materialmof selected plant spp, and visitors can
place orders of planting material seen in the gedend in addition seedlings of
threatened indigenous species (e@arcinia buchananii, Prunus africana, Carrisa
edulis etc.) are also provided at subsidized prices waith of promoting restocking of
areas where they were originally distributed. Efme Entebbe Botanic Gardens
mission is to “promote the knowledge and appremmatf plants and their products as
well as providing services through scientific @sf, education and recreation”.

Other botanic gardens, especially in city subudag.(at Bugolobi, Kitintale, etc) and
rural based ones (e.g. at Busukuma) are for recregiurposes only. Yet other,
especially at Makerere University, are for teachmgposes. Toro Botanic Gardens has
a collection of spices, Prunus africana, exoticetagles, etc. More collaboration is
required in order to provide linkage of these gasdand promotion of conservation
related activities

3.10 An assessment of major ex situ needs

On examining the present state of ex-situ collectioboth seed and field genebanks, the
following needs are noted:
There is need to update inventories on PGRFA sotliege resources can be prioritized

in order to set up systematic exploration and ctitb@. Presently species of interest are
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picked at random whenever interest in them is adwsd collection missions are not
centrally coordinated. A good database inclusivepecies diversity, spatial distribution
and taxonomic information will help in targetinglleation sites more efficiently in
addition to maximizing scarce resources availabl€omprehensive ecogeographic
surveys are absolutely essential whereby persarinéifferent but relevant disciplines
are represented.

Presently different stakeholders plan and condwtieacion missions independently
which sometimes lead to duplication of effort aedaurces. Besides the seed collections
made may in some cases be exposed to impropegstaraich results in loss of some
samples that have deteriorated seed. It wouldlbisable for the stakeholders to include
persons conversant with genetic resources guidebnehandling collections in the field.
Such persons should also contribute to the planoingissions, even those conducted at
closed community level.

Development of orthodox seed conservation facditee of paramount importance. The
centralized cold storage for long term base cabbectatnd short term collection still
require a better equipped laboratory. Appropriatglities and processes that ensure
seed longevity should also be adhered to by std#tef that maintain working
collections.

Many tropical fruit bearing species have recalaitreeeds for which it is necessary to
develop in-vitro conservation and cryopreservaticapacity. Besides vegetative
propagation tends to preserve the genotypes irdadt is therefore advantageous
especially where the sexual phase (seed) is subgececombinations. With much
variation in vegetative material having arisen froeneficial mutations (e.g in banana,
sweet potato, etc), developing in-vitro and cryspregation is essential.

Despite environmental risks associated with cropdhe field, setting up field genebanks
and botanical gardens in specific locations ismtsle These can be used as educational,
awareness and sensitization tools as well as ceatsan of the species in environments
they are adapted to.

All neglected and under-utilised species for whiglseline data has been compiled have
to be represented in the ex-situ collections. Eff@s to be made to include as many

descriptor states as possible; especially thosairsat from farmers in case no formal
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descriptors are in place and this would facilithisr characterisation.

A well equipped laboratory should be in place tliate a functional monitoring system
for ensuring the viability of germplasm and seeacpssing for storage.

The staffing of the genebank is presently very scaso effort has to be put on
developing adequate human resources with appregreihing.

Collecting all PGRFA for conservation in genebaiksan expensive and uphill task.
Alternative approaches such as creation of commuwoihservation areas that are rich in
PGFRA could be incorporated. In such areas mageisp variation would be conserved
in their natural habitat with assurance that thesgezed communities will be
collaborators in ensuring safety of the germplasSuch areas could be accorded special
conservation status as Protected Areas rich in PGRF

Encourage and support on-farm management and iraprent as it is evident that most
of the variation in landraces collected was devedbfrom farmers’ selections on-farm.
However, the various management practices and eguip used in germplasm
management on-farm require additional scientiffuinto make them more efficient.
Farming communities should be made to participateodifying their seed production
and conservation practices so that they are ablaise good quality seed that can be
maintained in community genebanks that are claséném and contain samples unique

for that community.

One critical challenge in handling little known igdnous species is the limited
knowledge in seed behaviour and physiology. Thitada the rate at which the species

can be collected and conserved or regeneratedieutseir natural environment.

Chapter 4: The State of Use

4.1 Expanding the characterization, evaluation aodnber of Core collections to
facilitate Use

Presently there are no core collections as the R@GEessions held have not been

evaluated extensively so as to decide on the coitigrosf core collections. Much of the
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material needed in breeding crop plants is drawomfrgermplasm received from
international research centres where the coreatalles for individual species are held.
More funding is required to facilitate charactetiaa and evaluations of accessions held,
especially those of minor crops and indigenous P&RMich so far don’t have core

collections elsewhere.

4.2 Increasing Genetic Enhancement and Base-brwapEfforts

The Plant Genetic Resource Centre spearheads gammpdollection in liaison with
breeding programmes and needs expressed by plsed badustries. Using the database
developed on distribution adx-situgermplasm held by different institutions, the PGR
centre can assist in locating germplasm that wbaldseful in the enhancement process.
The work at the National biotechnology laboratoae&awanda includes the following:
Genetic engineering of banana varieties with rasist to pests and diseases, improved
architecture and increased nutritive value.

Development of transgenic crop varieties residiamiotic and abiotic stresses, improved
nutritive value, food safety and market qualitytga

Development of disease free in vitro planting mateand other novel biotechnology
products of industrial and pharmaceutical value.

Functional genomic studies for gene and molecularker discovery of economically
important traits, disease diagnostics and indexing

The above work is mainly long term intentions wittle physical entities in place yet.
The pressure for release of new varieties to meatie stress factors in the production
environment (e.g. coffee wilt, banana wilt) have le search for resistance genes in local
PGR. However, the introgression of such identifigshes is a long term process and
hence the resort to biotechnology methods. Théeipsland laws governing use of
products of genetic engineered crop varieties slleusider legislation and generally
GMOs face some resistance. There is still neestdp up public awareness on these
issues.

There are upcoming private tissue culture entezpnighich can take on multiplication of

novel enhanced genotypes, though capacity for teeetg: enhancement at such
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enterprises is not developed yet. The universitiegthe country are doing very limited
pre-breeding work due to fund limitations. Thisshtnerefore led to the on-going
breeding work failing to utilize wild crop relatise Besides the human resources for
genetic enhancement are extremely limited and wlaeaslable, for example at the
Biotechnology Centre, effort is directed mainlylmamana.

Promotion and selections among medicinal and vbetgetplants still utilizes intra-
specific diversity and would benefit from selectiamd genetic enhancement. Such work
however is hindered by lack of funds and the cofifig interest of stakeholders in the

field of bio-prospecting

4.3 Promoting Agriculture through Diversificatiomda Crop Production and Broader

Diversity in Crops

Participatory planning and collaborative work owvesal PGR projects have indirectly
helped in capacity building, including strengthenthe capacities of farmers, indigenous
and local communities, and their organizations atller stakeholders, to manage
agricultural biodiversity sustainably. Awarene$svalue of diversified crop production
is being promoted by rural based NGOs, while inghst decade Makerere University
Faculty of Agriculture, NARO, among others haverave last decade organized several
workshops aimed at elucidation of the benefitsroblder diversity in crops.

The policy on crop zoning has not been well emlatame the farming fraternity and as
such crop production has remained diverse. Thdlighformal seed production system
caters for only major food crops the farmers’ ke do reproduce the genetic resources
they value. As is clear in case of local beanatgriKanyebwa the farmers who grow this
highly marketable landrace can obtain better incgmekilogramme and their product
hits the market much earlier than modern variepesduce. Production of several
landraces offers opportunity of choice to consunaerd indirectly sustains crop diverse
in the production system.

The local vegetables that are part of the recipestraditional meals have increased

demand in urban centres and Botany Department andltly of Agriculture Makerere
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University as well as Horticulture Research Progremof NARO have undertaken many
studies and projects with farmers aimed at incié@seduction of diverse vegetables.

For minor crops the farmers farthest from markettees tend to grow rare landraces
mainly for domestic use. The evidence that farnfgns example in Mwizi) that grow
more rare landraces also sell the grain locallycWwhimplies that such transactions
provide an incentive for maintaining such materialghe mainstream production and
markets.

Households with more active adults engaged in aljuie are also more likely to
maintain diverse landraces of social value, congpapoethose with younger household
heads/or child headed households as is the caseeas that have been affected by the

AIDS scourge.

The PGR Centre, through its research componentuhdsrtaken baseline surveys of
diversity of crops on farm in the districts of Mbabironko, Arua, Nebbi, and the central
region; whereby unavailability of seed of some sr@merged as a major contributing
factor to abandonment of some crops. Howeverarebenvork undertaken by the socio-
economic section of the National Bean Programmmdioiced a training of small scale
farmers in seed production thereby trying to buildrizontal linkages between the
informal and formal seed sectors. Such empowerragtie farmers is can facilitate
transformation of seed production by small scatenéas dealing in PGRFA that are not

covered by the formal seed sector and thereby imgodiversification in crops grown.

The National Agricultural Advisory Services (NAADS)rogram has a focus on
‘improved varieties’ in a bid to modernize agricu# in line with the Plan for
Modernization of Agriculture (PMA). Native speciese ignored by these efforts.
However, the integration of natural resource mamaye is becoming important in

NAADS programs and this offers opportunity for askling this anomaly.

4.3 Promoting Development and Commercialisatiobmderutilised Crops and Species

The promotion ofin-situ conservation, on-farm conservation inclusive, ¥ald crop
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relatives, wild plants and underutilized food crdgss been taken as the basic step in
promotion of underutilized species. The upcomirggallishment of supermarkets,
especially those in urban centres, with more sénmglemands on quality of products is a
positive drive for improvement of underutilized pso Some farmers have recognized
the trend and make appropriate selection for tleeigpzed markets for a better price. As
the market expands research components on breadthggronomic aspects needs to be
boosted so as to come up with recommendationsettatmers of these crops.

Some of the underutilized crops need to undergoevatdition through processing so as
to prolong their shelf life and expand on theirtdosition. Some local leafy vegetables
are now available in dry powder form. While speddse spp juice is made one of the
components in popular bottled fruit juices suclpassion fruit.

In order to promote the underutilized crops andcigse their value has to be well
appreciated by the consumers. Agronomical reseanchbiochemical analysis of the
underutilized plant species positively contributethieir promotion to commercial scale.
The universities and NARO established food scietepartments where part of their
responsibility is providing chemical and nutrierglwe profiles for such plant species.
However, there is little or hardly any funding alided to underutilized crops research

and such the required information is in most caseyg scanty.

4.4 Supporting Seed Production and Distribution

Seed companies in operation put emphasis on madétivars of staple food crops,

while under Ministry of Agriculture development establishment of markets for local

varieties is not a national priority. Formal seednpanies are demand and profit driven.
In order to attract seed companies in diversifieapcseed production the demand for
such seed has to be high enough. The seed compardegtake seed drying, cleaning,
dressing, packaging, labeling and marketing ofifeedt seed. However, many of the
minor crops don’t have formally released cultivaaed may not quite meet the

certification demands.

Farmers have always produced their home savedfgsedte minor crops, though in low

guantities and with rise in production of such @@peed quantities and their distribution
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need to be stepped up. The following approaches been tried:

Initiatives in schools whereby in the agricultumsdons school children have been
sensitized about value of disease free seed and whyensuring seed cleaning for
subsequent planting. The assumption is that im theolvement at farms at home such
knowledge would be passed on to the adults indhaihg households or the knowledge
could be passed on at open days.

Since many farmers plant local varieties basicétly home consumption and sale of
surplus and due limited market demand for localeti@s in the seed industry, farmers
have to be trained in the basics of seed productibime seed they produce can then be
sold to other farmers. This approach was usedIBy @s a promotion drive for popular
local bean varieties and also for empowering thenéss association with income
generation.

Small farmer groups, CBOs and NGOs have in the peest to produce and package
local vegetables seeds for example Bugmdranthusspp) Ntula and NakatiSplanum
spp), but these such seed has been characteriziedviyermination percentages. This
implies that such groups might bridge the seed ymtion gap if given appropriate
training and guidance especially on maintenandegtf seed viability during storage.
Some private companies such as Victoria Seeds édmniMt. Elgon Seed Company,
Nalweyo Seed Company (NASECO LTD), Harvest Farndsdamited, FICA Seeds
Limited, Suruka Agro-supplies Limited, East Afric&eeds Company General and Allied
, Otis Gardens Seeds and Regina Seeds (SeminishBv&)initiated production of some
minor crop varieties but this is very recent arglithplications are not clear yet.
Generally the private initiatives lack financialpgwrt and trained personnel but also the
industrial processing capacity is low. In ordebtwst the production and distribution of
less known indigenous crops a ‘niche-variety-regigin’ system could be introduced to

run parallel to official variety release systemypded the consumer demand is in place.

4.5 Developing New Markets for Local Varieties &Baversity Rich” Products

There has been increased sell of food supplememiged from plant products. Some
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locally based enterprises have started packagiocepsed plant products. For example,
with assistance of Natural Chemotherapeutics Relsdaaboratory medicinal plants like
Zanthoxylum chalybeum, Phyranthus amarus, Zingitbecinale, Rosemarins officinale,
Guajava psidium, Hibiscus acetocgl@tc. have gained market both locally and
internationally.

In collaboration with Mukono Zonal Agricultural Resrch and Development Institute
and the potato programme at Namulonge Crop Resdastitute farmer groups have
started processing, packaging and selling VitamenAched juice ofpomoea batataas
well as herbal based antifungal soap utilizingdhweet potato leaves. Again making use
of indigenous knowledge on available PGR some Ibaakd enterprises have been set up
producing herbal based antifungal and skin clegnsimaps. These soaps have been
found effective, gaining market though there il seed to improve on the product visual
appeal characteristics.

Through the government body, the Uganda Export Btimm Board (UEPB) a Bio-
Trade Unit carries out the liaison between prodsiceollectors and traders of the
country’s bio-based products. A national bio-tramle-assessment study and proposed
country programme is in place which serves as degin the process of developing new
markets for local varieties and “Diversity Rich”galucts. However, on-going R & D
efforts by public agencies are often scientificallyven as opposed to private sector
needs. Implications have been the increased i@t of commercial species such as
Aloe vera with demonstrated research findings, while nasipecies such asloe ferox
with similar attributes are not exploited. Onéelwé problems associated with trade in the
natural products is that processing into extractd assential oils is often at cottage
industry level, operating small quantities and gsimdimentary technologies. Therefore,
investment in processing technologies and skillgetigpment for processing is still
required, particularly on-job skills development pnocessing natural ingredients for
cosmetic and pharmaceutical products as well anaaboils.

The increased emphasis on the value of nutritiomeatment of HIV/AIDS patients has
drawn attention to local herbs amongst the coustiyGR and these have been

incorporated in food products or individually proted as “Diversity Rich” products.
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4.6 Distribution of PGR

There has not been a national land use policy,yimglthat production or distribution of
PGRFA is random or dependent on survival of specifitural ecosystems or cultural
norms and traditions. The land fragmentation legdio numerous small farms,
sometimes occupied by variable ethnic groups hasiderable implications for the crop
diversity and differential impacts on cultivar disgy across crops as well.

Social class and education level of members ofcthramunity affects both inter- and
intra-specific diversity. Higher utilization of diversity of PGR is associated with rural
communities that are closer to production source, @so often with lower education
level. The PGR utilized by urban communities, ofeanbracing a diverse food culture,
tend to be of limited inter- and intra-specific elisity.

On the other hand very limited distribution of P@Bcessions has been recorded at the
National Genebank and the Makerere University Ganklat Kabanyolo. However, all
foreign missions take samples of what they collbat records of its secondary

distribution abroad are scanty.

4.7 Utilisation and Enhancing the Use of PGR

The scientists of the National Agricultural Res®&ar©rganisation (NARO) are
continuously working to identify local crop cultigathat have high adaptation to biotic
and abiotic stress environments so that this gexsnplcan be used in similar stress-
environments, whereby some are used in breedirageodirectly distributed in areas of
where their identified positive attributes are ighhdemand. Training of scientists in the
disciplines of plant breeding, plant pathology,cendlogy, etc. is given high priority as
their input is crucial in enhancing evaluation ars of PGR. However, utilization of
available PGR is hindered by the limited systemeatialuation and documentation. The
PGR centre has since 2004 undertaken work on dawel@a centralized user friendly
information and documentation system, so that tieefaster identification of accessions
with desired traits for breeding purposes. Thdavm evaluations (e.g cassava, bananas,
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beans, etc.) have provided insight about farmeestgption of new varieties and their
landraces and such information will be utilizeceithancing use of available PGR.

There is still need to keep track of the PGR wtian through a follow up on
publications made and strengthening a feedback amesin between suppliers of PGR
materials and users.

In agro-forestry a number of species @eagbaniaspp,Panicumspp, Tropical fruits, etc.)
have been directly adapted from germplasm collastioln such cases selections have
been done within samples and thereafter multipdied distributed, thus extending their
use from the wild.

Participatory plant breeding (PPB) approach has hesed by crop based programmes
(e.g. beans) so as to let farmers select and adetlines that bear characteristics of
their preference. Improving on-farm seed storage also found to be important in the

maintenance of traditional cultivars.

There has been development of mechanisms for catmpg with NGOs, private
organisation, international aid agencies and oggdiuins in effort to distribute suitably
adapted germplasm into areas recovering from @issasHowever, capacity development
to deliver seed of adapted local varieties as reeddehelp re-establish indigenous
agricultural systems in areas affected by natursdsters, war, and civil strife is still
wanting. NARO and the agriculture ministry haveemenvolved in strengthening
farmers’ and local communities' ability to cope twitlisasters by supporting the re-
emergency of local seed supply networks. One @fvthys in which the national gene
bank intends to strengthen supplies of importanall@ultivars of interest to farmers
would be through collaborative work with communigggnebanks based in different
ecological zones. The operators selected froncoh@munity would be given training in
appropriate seed processing techniques so asuoeegsod quality seed is distributed.
Though the farmers in most agricultural zones dendoning landraces as market
infrastructure develops, a sizable proportion ofriars continue grow either landraces
only (depending on the crop in question) or botidtaces and modern varieties. This is
probably because landraces that meet their culhgadls are not readily available at the

market place and besides modern varieties tendtthigher financial returns.
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At Makerere University small proportions of consshaccessions have been utilized for
training purposes of agriculture students. Othedengraduate courses on plant
conservation initiated by the Forestry Faculty @nel Botany department have helped
boost PGR awareness and research.

4.8 Challenges and constraints in use of PGR

Core collections have not been established sincgt ©rops in the collections are not
indigenous and hence variation represented is danit As for native plant species

capacity to assemble large germplasm collectionkdking as well as the financial

resources. Priority lies in establishing the speawentory and the variation represented.
There will be need to:

1. To publicize policies, legislation related to afi Genetic Resources.

2. To develop and implement informal public edisratand awareness Programs
3. To promote formal education on Plant Genlgésources in educational institutions
4

Train  professionals in relevant fields to undkeet this work

Constraints faced in use of PGR include:

Inadequate funds for collection, conservation, ieskaring, etc

Low crop productivity leading to comparatively lomcome

Poverty leading to use of scarce resources fomiecgeneration e.g charcoal burning of
some tree or shrub species without replanting

Environment degradation — deforestation, soil depie& erosion when it rains, poor
health conditions of the plants and hence inadecaradl poor yields

Government bodies set up need more collaboratioo, hany independent related
activities

Land ownership issues versus in-situ conservatsmvl, private)

Unpredictable weather patterns resulting in drosiglexcessive rains effects, and
consequently unpredictable harvests

Inadequate infrastructure — Laboratories & others
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Future research should address the following issunek devise ways of overcoming
them:

Population & poverty influences — pressure on l&nthtural resources

Increasing opportunities for off-farm employment ynhave a negative impact on
prospects for conservation of PGRFA

Databases fragmented — access limited, datasetsptete

Most ex-situ seed stock are exotic, indigenous ispepoorly represented & less
appreciated by youth (future generation)

Non-sustainable harvesting affecting specific sppdicinals)

Incomplete plant inventories, biopiracy

Collections represent few distribution sites & lied species range

Characterisation lagging behind

Species distribution maps lacking & utilisationoets fragmental

No planned activity calendar (education & awarepess

More equipment required lacking

Local collection not extensive or lacking

Difficulty in acquiring germplasm from differentternational sources

Library& herbarium facilities limited and in somases lacking

Most tropical fruits have recalcitrant seed withckear seed behaviour requiring basic
studies

Targeting rare spp is expensive & decision on g%¢t0 be addressed need more
stakeholder participation

Economical to concurrently do germplasm multiplieat& characterisation

Difficulty to collect recommended quantities inlfildor genebank purposes

Limited geo-references/herbarium data

Improved link up with on-going work by private fisnNGOs, Universities, etc
Germplasm conserved on-farm limited in quantityivgte & open to environmental
hazards

Basic research often given low priority in fundifggpecially where focus is on PMA).
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Chapter 5: The State of National Programmes, Tigiahd Legislation

CHAPTER 5: THE STATE OF NATIONAL PROGRAMMES, TRAINIG AND
LEGISLATION

5.1 NATIONAL PROGRAMMES

Prior to 1999, Uganda did not have any active @ogne on plant genetic resources for
food and agriculture. The national programme @mpgenetic resources called the Plant
Genetic Resources Programme was established in @4888r the Forestry Research
Institute (FORI) of the National Agriculture ResgfarOrganization (NARO). Hitherto,
the National Plant Genetic Resources Coordinating@ittee whose establishment in
1992 marked the beginning of organized plant gemesources activities in Uganda was

the Government establishment in charge of planétieresources issues in the country.
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Soon after its establishment, the Programme deedl@pfive-year strategic plan (2000-
2005) to guide its activities in achieving its atijees and goals. The major areas of
concentration in this strategic plan were the cora®mn of plant genetic resources
(especially plant genetic resources for food andicaljure), research, education,
awareness, and increasing income from the Entebitanical gardens for the

development and strengthening of the programmeidieg the gardens. Over the years,
despite the challenges it faces, the programmentade a number of recognizable
achievements and has expanded in many respects Efitebbe Botanical gardens have
been improved on in many respects including intotida of a number of plant species
from the different regions of Uganda and outside tountry. Perhaps the greatest
achievement of the Programme in the last 10 yeathd establishment of the National
Gene Bank at Entebbe. The bank is expected toalgneat role in securing Uganda’s
diverse plant genetic resources for food and alguic It will also play a big role in

facilitating access to the stored germplasm as itiie@rmation on their availability

becomes available to the different stakeholderseaily the bank is involved in several

collection missions.

With the new NARO structure provided for under Megtional Agricultural Research Act
2005, the Plant Genetic Resources Programme wasdrfoom FORI and placed under
the National Agricultural Research Laboraties ngd. It is comprised of two major
components i.e. the Entebbe Botanical Gardenshenblational Gene Bank. Because of
its expansion and widening role in the area of fptemetic resources (in particular plant
genetic resources for food and agriculture), thegRrmme’s status has now been
changed to a Centre. It is now known as the Ugdridat Genetic Resources Centre
managed by the Head of the Centre, assisted byCtivator of Entebbe Botanical
Gardens and the Manager of the National Gene Bdiile Mission of the Centre is to
strengthen the national capacity to conserve ptmmtetic resources and sustainably
utilize them for food security, sustainable agricté, environmental resilience and
economic development. The purpose of the centte mmong other things secure the
genetic diversity from natural and man-made cal@syito maintain genetic integrity of

collections, to support on-going crop improveménisupport farmers’ effort in nurturing
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diversity and to encourage public-private investmino underutilized species. The
strategic objectives of the Centre include
1 To collect and maintain stocks of diverse plantgdasm;
2 Enhance utilization of germplasm through charazéion (morphological and
molecular), evaluation and genetic enhancement;
3 To develop information and documentation systemd sinengthen linkages
among stakeholders;
4 To Promote community based and on-farm conservatbnplant genetic
resources as a basis for sustainable natural @sownagement;
5 To contribute to he development and promotion ofeptable germplasm
exchange mechanisms; and

6 Enhance the role of Entebbe Botanical Gardens.

Among the major challenges faced by the Centrerifiiggan mind its expanded role as
highlighted above) include: insufficient human anfilastructural resources, involving as
many stakeholders as possible in its programmeook wthe lack of a specific policy and
legal framework on plant genetic resources for fawl agriculture, strengthening
community management of plant genetic resources féod and agriculture and
insufficient Government funding. This is inspitethé fact that Government support and

funding to the Centre has been improving over dery.

5.2 EDUCATION, TRAINING, RESEARCH AND PUBLIC AWARERSS
Education, Training, Research and public awareasssery important in understanding
the dynamics involved in the conservation, improgatnand sustainable use of plant

genetic resources for food and agriculture.
5.2.1 Education, Training and Research

Although a lot of research on plant genetic resesirgoes on in the country especially

under the framework of NARO and in the Universitiéss difficult to tell in exact terms
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how much research is conducted on issues of planetg resources for food and
agriculture. As such it also becomes difficult tats in exact terms the research needs of
the country in the area of plant genetic resoufoefood and agriculture. However, it is
hoped that under the new framework of the Natiohgficultural Research System
(NARS), it would be easy to coordinate and esthbiise researches that go on in the
country not only in the area of plant genetic reses for food and agriculture but plant

genetic resources generally.

In the area of education and training, there angeatly a few programmes run in
different universities and other tertiary institns that deal with issues related to plant
genetic resources for food and agriculture. Thesgrammes are run mainly in the
faculties of agriculture, forestry, and environngmhanagement. They mainly deal with
issues biodiversity generally. The Plant Genetis®irces Centre is yet to conduct a full
survey on the programmes in Uganda’s institutidnisigher learning that address issues
of plant genetic resources for food and agricultwith the aim of informing future
interventions. But among the strategies and pigsrihat are stated in the draft National
Policy on Plant Genetic Resources for Food and ddgitire for strengthening national
capacity in education, training and research inelud
1 Developing, supporting and promoting programmessfoentific and technical
education, training and research on plant genetgources for food and
agriculture;
2 Promoting public-private partnership in educatitbajning and research in the
area of plant genetic resources for food and aljuic)
3 Developing training information on plant geneticsoarces for food and
agriculture targeted for different audiences
4 Incorporating issues of plant genetic resources fomd and agriculture in
education and training curriculum of relevant ingtons at all levels;
5 Networking and collaboration in education, trainiagd research in the area of

plant genetic resources for food and agriculture.

5.2.2 Public Awareness and Information Exchange
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Although public awareness and information on issafggant genetic resources for food
and agriculture has tremendously increased ovety#iaes (especially in the last five
years), the national information management anchaxge system on plant genetic
resources is still very weak. Thus access to dath iaformation on plant genetic

resources for food and agriculture in the courdrgtill very limited. This curtails the full

utilization of plant genetic resources for food agiculture by the different stakeholders
and also leads to inadequate public awarenesspgrdaation of issues pertaining to the

resource.

Notwithstanding the status quo, it is importanhighlight the fact that the Plant Genetic
Resources Centre has been doing and continues ta b in the area of public
awareness, documentation and information exchaRge.instance under the National
Information and Documentation Centre which is undevelopment, it has managed to
document a lot of information on plant genetic teses using SESTO which is an online
data portal developed for public access of inforomabn stored and conserved material.
It is also currently spearheading the developmédn& dNational Information Sharing
Mechanism on Plant Genetic Resources for Food aricdlture. As an integral part of
the National Task Force for Implementation of theefnational Treaty on Plant Genetic
Resources for Food and Agriculture in Uganda, tlemtf@ has also been pivotal in
organizing and conducting regional and nationalsottative meetings on development
of a national policy on plant genetic resources flmod and agriculture. All these
meetings were also aimed at raising public awareordssues of plant genetic resources
for food and agriculture. A key finding of the Natal Task Force during the various
regional workshops was that while the citizenry \gaserally not conversant with many
contemporary issues to do with plant genetic ressurfor food and agriculture, they
clearly understand and appreciate the value ofrékeurce to their livelihood, general

welfare and the national economy.
Among the strategies and priorities that the Didéttional Policy on Plant Genetic

Resources for Food and Agriculture identifies ineu

1 Creating and supporting an information resource aniplant genetic resources
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for food and agriculture and putting in place metusia for ease of access to the
information;

2 Developing mechanisms for information flow and eaotpe at community level;
Developing a country database on plant genetiauresdor food and agriculture
Developing and maintaining a catalogue of gene hgarknplasm holdings and
making it available to potential users

5 Developing a comprehensive information network thiaks the National
Information Resource Unit on Plant Genetic Resaife@ Food and Agriculture
to regional and international data bases and irdtion systems; and

6 Developing and pursuing a vigorous public awarepesgramme

5.3 LEGISLATION WITH RELEVANCE TO PLANT GENETIC RESURCES FOR
FOOD AND AGRICULTURE

Over the past decade, there are a number of lad/segulations that have been passed
and or amended which have a bearing on plant geregtources for food and agriculture.
It is however important to point out that up to ndwganda does not a specific policy or
legislation on plant genetic resources for food agdiculture. This sub section is a
highlight of the major laws that have been passedntended in the last decade with a
strong bearing on plant genetic resources for foadiagriculture. These include the 1995
Constitution of the Republic of Uganda, the Land 61998, the National Agricultural
Advisory Services Act, 2001, the National Forestryd Tree Planting Act 2003, the
National Agriculture Research Act of 2005, and 8eeds and Plant Act, 2006. The
major regulations passed in the above regard a&é\dtional Environment (Access to
Genetic Resources and Benefit Sharing) Regulatedn®005. These are discussed in
Chapter 7.

5.3.1 The Constitution

The first and most important legislation governiisgues to do with plant genetic

resources for food and agriculture in the courdrthe 1995 Constitution of the Republic
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of Uganda. While the Constitution does not exgligitrovide for plant genetic resources
for food and agriculture, it contains statementshie National Objectives and Directive
Principles of State policy that are generally ateef@s providing the general framework
for the management, conservation and sustainakl@fuslant genetic resources for food
and agriculture. Objective Xlll directs the Stateprotect important natural resources,
including land, water, wetlands, minerals, oil,rfauand flora on behalf of the people of
Uganda. Objective XXVII compels the State to proenstistainable development in the
management of the environment and natural resoufdds implicitly includes plant
genetic resources for food and agriculture. Inipaldr, Objective XXVII (ii) provides
that the utilization of the natural resources ofibda shall be managed in such a way as
to meet the development and environmental neegsesfent and future generations of
Uganda. Specifically, Objective XXVII (iv) requireshe State including local
governments to create and develop parks, resenceseareation centers and ensure the
conservation of natural resources; and promotedtienal use of natural resources so as
to safeguard and protect biodiversity of Ugandadiddct consequence to plant genetic
resources for food and agriculture is Objective XMihich deals with the issue of food
security and nutrition. This Objective compels tBite to take appropriate steps to

encourage people to grow and store adequate foddestablish national food reserves.

Overall, although the Constitution does not speaily contain provisions dealing with

plant genetic resources for food and agriculturgrovides the general framework for
their management and sustainable use. Under thisti@dional framework, specific

laws, rules and regulations on plant genetic ressufor food and agriculture can be
developed.

5.3.2 The Land Act, 1998

It is undisputable that land ownership and securifitienure plays an important role in the
way plant genetic resources are managed, consemedutilized. Although issues of
plant genetic resources for food and agricultucerdit inform the enactment per se, the

1998 Land Act was enacted to provide for the tenawenership and management of
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land; and to amend and consolidate the law relatiignd tenure in the country.

In line with Article 237 of the Constitution whicprovides that all land in Uganda
belongs to the citizens and shall be vested in tleeactcordance with the Constitution,
Section 2 of the Land Act provides for four landhuee systems, namely: customary
tenure, freehold, mailo and leasehold. Mailo tenavelves holding of registered land in
perpetuity and permits the separation of ownershigevelopments on land (especially
those made by lawful or bonafide occupants) and igself. The Act provides for the
procedure of conversion of customary tenure tohiokk tenure and leasehold into
freehold. It provides for Communal Land Associai@nd grants security of tenure to a
category of persons known as lawful and bonafideupants. At the moment,
Government is in advanced stages of amending thd Bat to deal with the question of

the rampant land evictions and land grabbing wis@common phenomenon.

5.3.3 The National Agricultural Advisory ServicestA2001

The major objective of this Act was to establisle tNational Agricultural Advisory

Services Organization (popularly known as NAADS) the promotion of market

oriented agriculture and in particular to suppartl aegulate provision of advice and
information services to farmers. Among the statejg¢dives of the Organization include:
the promotion of food security, nutrition and hdusle incomes through increased
productivity and market oriented farming, empowenina&f farmers to access and utilize
contracted agricultural advisory services, andcieation of funding options for delivery
of agricultural advice to farmers especially sutesise farmers, particularly women,

youth and the people with disabilities.
5.3.4 The National Forestry and Tree Planting 2003

According to the long title of the National Forgsand Tree Planting Act, 2003, it is
stated that the Act was enacted to make provisanttie conservation, sustainable
management, use and development of forests fobehefit of the people of Uganda;

declaration of forest reserves; promotion of trédanfing and establishment of the
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National Forestry Authority. Section 5 creates ttrabligations in regard to the
management of forest reserves in Uganda. It sthmsthe Government or the Local
Governments shall hold in trust for the people pratect forest reserves for ecological,
forestry and tourism purposes for the common gddteocitizens of Uganda. As regards
forest biological resources, Section 29 (1) prositlat all forest biological resources and
their derivates, whether naturally occurring orunaltized within the a forest, shall be
conserved and managed for the benefit of the peafpléganda in accordance with the
Act and in accordance with any other law relatiodiological resources. The Minister
responsible for forests is designated as the lgaday for purposes of regulating access
to forest genetic resources.

Critical for plant genetic resources for food amgfieulture, Section 13 of the Act
provides among other things that forest reservali Ba developed and managed so as to
conserve biological diversity, ecosystems and h#djinatural resources (especially soill,
air and water quality) and natural heritage. Sect@ establishes the National Forestry
Authority (NFA) whose major functions include theveélopment and management of all
central forest reserves, provision of innovativeprapches for local community
participation in the management of central foresserves, and establishment of

procedures for sustainable utilization of Ugandatsst resources.

It is clear from the above snapshot that while miper of laws and regulations have been
passed that have a bearing on plant genetic resoudor food and agriculture, non
specifically deals with plant genetic resourcesfémd and agriculture. While there are a
number of reasons that can explain for this sthtdfairs, two major ones can be pointed
out. First, the need to specifically legislate ssuies of plant genetic resources for food
and agriculture only came to be realized recergpeeially after the entering into force
and Uganda’s accession to the international treatglant genetic resources for food and
agriculture. Secondly, while plant genetic resosrfm food and agriculture constitute
one of the most important resource for achievinghynaf Uganda’s development goals
including poverty eradication, food security andaturansformation, issues to do with
the resource rarely attract the attention of thditip@ns who are in charge of

Government decision making. Therefore in terms wbrjpy, plant genetic resources
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policy and legislative issues are often relegated.

5.3.5. The National Agricultural Research Act, 2005

The National Agricultural Research ACT, 2005 pr@gdfor the development of an
integrated agricultural research system for Ugafma the purpose of improving
agricultural research services delivery, financamgl management. According to Section
3 of the Act, the purpose of the enactment is t@mramother things facilitate the
achievement of sustainable increases in econornmalsand environmental benefits
from agricultural research services and productfrovide for a market-responsive and
client oriented national agricultural system thanhegrates knowledge and information,
and disseminate demand driven problem solving,itaté and environmentally sound
technologies on a sustainable basis, and provid@dies, partnerships and collaboration
among various categories of agricultural reseametvice providers whether public,
private, local, regional, or international in thenduct, financing and development of

agricultural research in Uganda.

The overall goal of the National Agricultural Rasgh System (NARS) is to address
challenges presented in the Plan for Modernizagfolsgriculture (PMA) strategy and the
National Agricultural Research Policy (NARP) priplgis to provide research services
that address in a sustainable manner, the needgranmties of the majority poor. In this
respect, the major objective of agricultural reskan Uganda as provided for in Section
4 of the Act is to transform agricultural productioto a modern science-based market
oriented agriculture capable of greater efficienmyfitability and of sustaining growth in

the agricultural sector while contributing to payegradication.

The National Agricultural Research System provided in the Act includes all
stakeholders whether in public or private sectdne TAct establishes the National
Agriculture Research Organization (NARO) as thengpal institution for the
coordination and oversight of all aspects of adtnical research in Uganda, including
providing strategic direction for publicly fundegreultural; research and coordination

and oversight of implementation of the agricultuegearch policy. In addition to NARO,
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the system comprises of public agricultural rededrtstitutes, universities and other
tertiary institutions, farmer groups, civil societyganizations, private sector and any
other entity engaged in the provision of agricwdturesearch services. The National
Agricultural Research ACT has greatly streamlingdcaltural research related issues in
the country and it is expected to enhance and preomasearch in agriculture especially

research on plant genetic resources for food andudigre.
5.3.6. The Seeds and Plant Act, 2006

The importance of seeds in any agricultural sydegralone to plant genetic resources for
food and agriculture cannot be over-emphasizedy Hne the first and most important
in-put in any agricultural system. They are thenidation of plant genetic resources.
Thus provision of quality seed and guaranteesdtatg and easy access should be at the
center of policy and law making in the agricultufiald. It is in this vain that the Seeds
and Plant Act, 2006 was enacted. The Act repealsepiaces the Agricultural Seeds and
Plant Act (Cap 28 Laws of Uganda, 2000). It prosifier the promotion, regulation and
control of plant breeding and variety release, iplitation, conditioning, marketing,

importing and quality assurance of seeds and qilaeting materials.

It establishes the National Seed Board under thestry responsible for agriculture to

advise the minister on the national seed policg, itiformal seed sector and variety
introductions among other things. The Board is aésponsible for establishing a system
of implementing seed policies and formulating amdviging the minister on the

regulations and standards regarding the developwieseeds in the country. The Act
also establishes a technical committee known ad/#eety Release Committee whose
function is to serve as a National Variety Rele@senmittee; to review and maintain the
National List and approve new varieties; and torapp the release of new varieties and
entry into the seed multiplication programme. 3mcttB of the Act designates the
National Seed Certification Service to be in chagjeall matters related to seeds
including the design, establishment and enforceroéwertification standards, methods
and procedures. In terms of releases, the Actinexjthat all imported and domestic

varieties shall under go testing in variety perfance trials for at least two main growing
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seasons before their release. All plant breederst myply to the Certification Service
before release of their varieties. The naminghef tariety is the responsibility of the

breeder subject to approval by the Variety Rel€éamamittee.

Section 16 provides for establishment of a Seeds Rlant Tribunal to handle any
grievances resulting from decisions undertaken wtige Act. The Act also gives the
Minister powers to designate suitably qualified lpuibfficers to act as inspectors, seed
analysts and registrars of plant varieties. It alsmvides for issues regarding
multiplication; licensing; seed conditioner and ditioning; seed marketing and seed

testing.

From the above highlight, it is clear that thougbv&nment has not specifically enacted
legislation on plant genetic resources for food agdculture, it has passed a number of
laws especially in the agricultural sector whoseroall effect is to streamline and
improve on a number of biodiversity related issueduding those relevant to plant

genetic resources for food and agriculture.

Chapter 6: The State of Regional and Internatiooliboration

6.1 Regional and sub-regional networks, internafiamop-specific networks and sub-

regional collaboration for maintainirex situcollections

Uganda is part of the Eastern Africa Plant GenResources Network (EAPGREN), a
regional network with the overall goal of enhancihg regional capacity to conserve and
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sustainably utilize PGR. One of the main focus susduilding sufficient capacity in the
region for ex-situ collections. Uganda is also iparating in the ASARECA Agro-
biodiversity and Biotech Program which, among othareas, has prioritized
establishment of regional capacity to conserveraalle readily available germplasm of
vegetatively propagated crops.

Uganda is also already a beneficially of the GloGabp Diversity Trust which is

providing resources for the regeneration of thmeategermplasm in ex-situ collections.

6.2 International programmes

NARO and its institutes work closely with the Coltative Group on International
Agricultural Research (CGIAR) and its various imi@ional agricultural research centers
(IARCs). Different commodity programmes participain evaluation of breeding
nurseries and thereafter incorporate some of tlygiged germplasm in their ex-situ

working collections.

6.3 International agreements

Uganda is a signatory to the CBD and also to thermational Treaty on Plant Genetic
Resources for Food and Agriculture. The nationatesses to ensure full domestication
of these instruments and their implementation aregg@ing and some accomplished.
Access and Benefit sharing regulations are in plexggether with the institutional
framework for their implementation. The governmaigo in process of developing
policies and legal instruments for pgrfa, protactiaf relevant traditional knowledge,
equitable participation in sharing benefits deriiedm the use of genetic resources
especially in National Parks.

In the policy frameworks, the following issues hdezn addressed:

Access and Benefit Sharing (ABS)

Farmers’ rights

Intellectual Property rights (IPR) Policy (sui gesgaimed at protection of indigenous
and local community rights (Traditional Knowledgelusive)

Biosafety regulations

Benefits accrued from use of PGR (biodiversity pexding inclusive) are in form of
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infrastructure and capacity building, and embeddétiin on-going community based

programmes.

6.4 The global system for the conservation andofi$#sR

Uganda is a member of the FAO of the United Natiand participates fully in the
Commission on Genetic Resources. Uganda also ipates in the global activities
spearheaded by Bioversity International and itesiSG Centres. Uganda has hosted and
participated in germplasm collection missions oigaah by the different International
research centres for specific crops for which hdversity has been recognized as
present in Uganda. Presently the regional INBABcef for dealing with banana
conservation and utilization is hosted by Ugandth wariable activities on conservation
and use of banana diversity.

The commodity based breeding programmes have emdito participate in evaluation
of international nurseries (e.g cow pea, beansquigpeas, etc.) aimed at identifying
specific PGR adapted to the environment and utdizhem in crosses with well adapted

varieties.

6.5 Assessment of major needs to improve internaticollaboration

Fully operationalising the provisions of the Intational Treaty on PGRFA both at
national and international level is key to the impmment of international collaboration.
The provisions and commitments to supporting dguetp countries there-in need to be
taken up seriously. Awareness creation among stéddtets at national level, putting in
place policy and legal instruments and operatiaimai them, setting up the necessary
infrastructure for realization of the objectivestbé Treaty and the Global plan of action

are paramount for improved international collabiorat
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CHAPTER 7: ACCESS TO PLANT GENETIC RESOURCES FORGHD AND
AGRICULTURE, SHARING BENEFITS ARISING OUT OF THEIRJSE, AND
FARMERS’ RIGHTS.

Uganda is party to key international instrumentyegning access to plant genetic
resources including sharing of benefits arisingrfrtheir use. In particular, Uganda is
party to the Convention on Biological Diversity, ah it ratified way back in September
1993. But the most important international legatl golicy instrument that Uganda
became party to in the last decade that governgsssf access to plant genetic resources
for food and agriculture and benefit sharing agsirom their use, is the International
Treaty on Plant Genetic Resources for Food andcAljure. Uganda deposited its
instrument of Accession on the 25/3/2003. As ptaotthis instrument, Uganda is obliged
to put in place legal, policy and administrativeasigres to meet its obligations including
measures on access, benefit sharing and farmghgsri

7.1 Access to Plant Genetic Resources for FoodAgnidulture and Benefit Sharing

Over the last ten years, the Government of Ugardatdken proactive steps to improve
on issues of access to plant genetic resource®ddrand agriculture. The major policy
and legislative steps undertaken include the prgatidn of the National Environment
(Access to Genetic Resources and Benefit SharingyuRtions, 2005 and the
development of the Draft National Policy on Planén@tic Resources for Food and
Agriculture. The other major step taken was thaldisthment of the National Gene
Bank.

7.1.1 The National Environment (Access to Genetesdurces and Benefit Sharing)
Regulations, 2005

The National ABS Regulations as they are commoafgrred to, represent the most
important step by the Government of Uganda in asagaputting in place a regulatory
framework for access to genetic resources andecklmssues is concerned. The major

objective of the Regulations is to prescribe thecpdure for access to genetic resources
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for scientific research, commercial purposes, bigspecting, conservation or industrial
application. They apply to access to genetic ressugenerally (which includes plant
genetic resources for food and agriculture) org#rereof, whether naturally occurring
or naturalized, including genetic resources bredfantended for commercial purposes

within Uganda or for export, whether in in-situ darons or ex-situ conditions.

They provide that the right to determine, contnadl aegulate access to genetic resources
found in Uganda is vested in Government for theelieof the people of Uganda. Of
critical importance, Regulation 10 provides thatpssson shall access genetic resources
from any part of Uganda, unless that person hairdad Prior Informed Consent and
entered into an accessory agreement with the lgadcg, local community or owner;
carried out an environmental impact assessmengraghtinto a Materials Transfer
Agreement; and obtained an access permit from trap@tent Authority. Regulation 5
designates the Uganda National Council for Scieamm Technology as the Competent
Authority for matters relating to access to genegsources. The functions of the
Competent Authority include: receiving and factibg the expeditious processing of all
applications for access to genetic resources staanio it; coordinating all activities of
lead agencies relating to access to genetic resguand establishing and maintaining a

depository for all Material Transfer Agreements &utessory Agreements.

As regards access to plant genetic resources thoatiside the country, it is instructive
to note that the Regulations are quiet about thgeisAt the moment, it is difficult to tell
how much germplasm is accessed from outside an@ruwtiat conditions. This is
especially so because Uganda lacks a centralizemation system where such
statistics could be got. The little data that isikble is in the hands of individual

scientists and selected individual breeding prognasiand institutions.

Part IV of the Regulations deals with issues of kha&terial Transfer Agreement and
Benefit Sharing. Regulation 14 provides that agmtir shall not access or export genetic
resources without entering into a materials transfgreement with the lead agency.

Under Regulation 15, it is provided among othemdki that the materials transfer
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agreement will require the collector to pay anyureefl fees to Government and the
concerned private owners or local communities fairt contribution in the generation
and conservation of the genetic resources to whiotess is sought. The materials
transfer agreement also requires the collector ravige for the manner of sharing
benefits arising from intellectual property rigtdgscruing from genetic resources. The
materials transfer agreement is also supposedotadar for participation of the citizens
of Uganda or institutions located in Uganda, ireegsh, development, management and
utilization of the genetic resources accessedagiestaccess. Regulation 20 provides for
the basic principles in sharing the benefit. Ityides that the benefits accruing from the
collection, modification and use of genetic resesrshall be shared in accordance with
the principle of fairness and equity, and on muyuadireed terms. The Regulation further
provides that the benefits accruing from accesdl shay on a case-by-case basis but
shall include:

Participation by Ugandan citizens and institutions scientific research and other
activities involving access to genetic resources;

Sharing of access fees and royalties, researctsfuicgnce fees and other special fees
that support conservation of biodiversity;

Payment of salaries where mutually agreed;

Collaboration in education and training relategéoetic resources;

Technology transfer under favourable terms;

Access to scientific information such as biologicaentories and taxonomic studies;
Contribution to development of local communitiasg

Joint ownership of patents and other relevant oofrintellectual property rights.

Although these regulations provide a streamlineac@dure of access to plant genetic
resources and the mechanism of sharing benefgsm@rtherefrom, they have not yet

been tested. It is therefore difficult at the mommen tell how far they have gone in

improving and facilitating access to genetic resesrand in particular plant genetic
resources for food and agriculture and how far theye ensured the equitable sharing of
benefits arising from their access/ use.
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7.1.2 The Draft National Policy on Plant Genetis&&ces for Food and Agriculture

In fulfilling its obligation under the Internatiohreaty, and more important as a way of
harnessing the full potential of plant genetic teses for food and agriculture in national
development, including ensuring that these ressuare sustainably utilized, in 2004,
Uganda began the process of developing a natiaalypon plant genetic resources for
food and agriculture. The National Agriculture Rash Organization (NARO) through a
multi-sectoral and multi-professional National Tdstrce spearheaded the process that
resulted into the development of the Draft Natidpalicy on Plant Genetic Resources for
Food and Agriculture. The draft instrument now dwaiabinet approval. The process
leading to this important draft instrument was ghhy consultative one, including
regional and district consultative workshops, maagk Force meetings and discussions
and a national consultative workshop. Many of thesgional and district workshops
were also used to sensitize the people about isdys#ant genetic resources for food and

agriculture including the need to conserve, suatdinmanage and utilize the resource.

The Draft National Policy on Plant Genetic Resosrte Food and Agriculture contains
a set of coherent and streamlined policy interesrsi actions and measures that
Government in partnership and collaboration withkeholders will undertake in the
short and long term to ensure the conservation argfainable use of plant genetic
resources for food and agriculture, and to maximtheir potential in national
development while ensuring equitable sharing ofefienithat arise from their utilization.
Specifically with regard to the question of accesplant genetic resources for food and
agriculture, the draft policy acknowledges thatpitesthe diverse resources that naturally
occur in Uganda, the major crops grown in Ugandgiraated elsewhere. It is therefore
recognized that the historical and continuous dependence on plant genetic resources
for food and agriculture between and among staesitical and should be guaranteed.
As a policy direction, the draft policy thereforeopides that the country should put in
place mechanisms that will facilitate both inteioa&l and national access to the

country’s plant genetic resources for food andadgure and that will ensure the fair and
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equitable sharing of benefits arising from sucheasc In this regard, the draft policy
instrument provides that Government will build amgprove on infrastructure and other
facilitates that are important for exchange andeasdo plant genetic resources for food
and agriculture. The benefits envisioned from agdesplant genetic resources for food
and agriculture include all those stipulated in tHational Environment (Access to

Genetic Resources and Benefit Sharing) Regulatisrtsghlighted above.

7.2 Farmers’ Rights

The adoption and coming into force of the Intemwredl Treaty on Plant Genetic
Resources for Food and Agriculture added momentuthd need to recognize farmers’
rights as a way of rewarding efforts of farmerghe conservation and improvement of
plant genetic resources for food and agriculturd as a mechanism of continuous
enticement in this regard. The Treaty represeniatamational consensus on the need to
protect and promote farmers’ rights as one waynstigng equitable sharing of benefits
arising from the use of plant genetic resourceddod and agriculture. Article 9.2 of the
International Treaty encourages Governments to apkbeopriate measures to protect and

promote farmers’ rights in accordance with natioregds and priorities.

While the treaty does not create any obligation§&omernments to recognize and protect
farmers’ rights, recognizing the importance of farsi rights in the conservation,
improvement and sustainable use of plant genetsmurees for food and agriculture, and
in national development generally, the Governméndganda has been taking proactive
steps in the last decade to protect and promoteethights. Perhaps the firs step by
Government to protect and promote farmers righ¢ésthe provisions contained in the
Plant Variety Protection Bill, 2004, first publighen 2002. The 2004 Plant Variety
Protection Bill provides for farmers’ rights andnemunity rights almost in similar
respects as the African Model Law on the Proteabiotiie Rights of Local Communities,
Farmers and Breeders, and for the Regulation oe#sto Biological Resources. The

Bill provides that farmers’ rights to their variesi shall be recognized and protected
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under the rules of practice as found in and reaaghby law. It provides for farmers’
rights to include the protection of farmers’ tramlital knowledge relevant to their plant
varieties, participating in decision making pro@ssat national level relating to the
conservation and sustainable use of plant varietiresright to save, use and exchange
and sell farm saved seed or propagating mateheal,right to participate equitably in
sharing of benefits arising from the use of théamp varieties and the right to use a new
breeders’ variety to develop farmers’ varietiedhe Bill does not however provide any
guarantees or clear mechanisms for realizationaohérs’ rights as it does for plant
breeders’ rights. It is instructive to point outwever that Cabinet directed that issues of
farmers’ rights be removed from the Bill and catkei@r elsewhere. Consquently, even if

the Bill was to pass into law, it now won'’t provitte farmers’ rights.

At the moment therefore, it is only the Draft Natb Policy on Plant Genetic Resources
for Food and Agriculture that provides for Frameights in substantial details. Through
this instrument, the Government acknowledges angregpates the role played by
farmers and their traditional knowledge systemshumturing, conserving and making
available plant genetic resources for food andcafitire which are the foundation of
Uganda’s agricultural system and the national esgncAmong the national needs and
priorities that the draft instrument sets out imte of realization of farmers’ rights
include:

Development of a sui generis system for the prmte@nd promotion of farmers’ rights;
Establishment or designation of a national focahpon farmers’ rights to continuously
play an advisory role to Government, farmers ankeotstakeholders on matters
regarding implementation and realization of farmeghts;

Promoting the formation and strengthening of fargreuups and organizations at various
levels of local government through which informatican be shared and common
strategies developed;

Initiation and support of capacity building prograes to raise farmers’ awareness and
understanding of key and contemporary issues ragppllant genetic resources to enable
them make informed decisions; and

Political profiling of issues to do with plant geieresources for food and agriculture
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including farmers’ rights.

Although the Draft National Policy on Plant Gend®esources for Food and Agriculture
is yet to be approved by Cabinet, as a proactiep, sthe Ministry responsible for
Agriculture through NARO and in particular the UdarPlant Genetic Resources Centre
has started initial steps of developing a draftad¥ational Plant Genetic Resources law
to implement the policy directions in the draftipglinstrument. Following on the policy
direction in the draft policy instrument to develagsui generis legislation to protect and
promote farmers’ rights and Cabinet decision tsatuiés pertaining farmers’ rights be
removed from the Plant Variety Protection Bill, ajor part of this draft deals with
issues of farmers’ rights and equitable sharindpeiefits arising from the use of plant
genetic resources for food and agriculture. Siheedraft is just in its initial stages and
has not yet been published or discussed with stédtets, it suffices for this report to

indicate that that process has started.

CHAPTER 8: THE CONTRIBUTION OF PGRFA MANAGEMENT TO FOOD
SECURITY AND SUSTAINABLE DEVELOPMEN T

8.1 Contribution to agricultural sustainability

The breeders have continued to source for diseasistance genes in the available
germplasm and incorporating it into well adaptedetees.
Diversification of marketable PGRFA has contributied their being retained in the

cropping system, especially in regard to local vagles.

8.2 Contribution to food security

It is possible that in North-Eastern and Westegiaoms some crop varieties may have got
lost through effects of hailstorms and floodinglage areas due the weather changes in
the year 2007. The prevailing effects of climateargge have resulted in poor
performance of crops countrywide. However, thala@rieties, with their variability in
adaptive genes have sustained the rural commurdffested by unpredictable rains,

floods and drought. The crop genetic resourceisekiat within these communities are
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valued by traditional farmers for their speciakribtites, which contribute to the overall
objective of ensuring food security both at houselamd community levels. Through the
project on community based management of PGR on-faynservation practices for
specific crop (banana) were identified in relatitsm varieties. These conservation
practices contributed to basic livelihood stratege communities especially in regard to
supply to niche markets and ensuring food security.

8.3 Contribution to economic development

The improvement in road infrastructure partly sgttened roadside local markets
thereby indirectly contributing to raising ruralcomes, especially income of the local
poor who market the rarer but desirable PGRFA (mgoyam). However, farmers’
access to larger markets would give better benefithe market chain for different
PGRFA is extremely varied with the balance favogrurban traders as opposed to
producers. However, the prevailing boom of supeketa acting as higher value market
niches is slowly upgrading the monetary value oérander-utilised crops.

There has been increased demand for herbal prodactsnedicinal and nutrition
purposes. This has impacted on supply increaseiand many of the herbs are sourced
from the wild there has been increased incidencensfistainable harvests. The acting
coordinating body, Export Promotion Board, is tasketh ensuring there are rules laid
up to facilitate this bio-trade for economic deymtent. The improved prices of
biodiversity products on the market has servednasi@ntive for the rural communities
in ecosystems that support such crops to mainkeim tin-situ, sometimes by setting up
bylaws on them. Some rural based NGOs have asgigtal communities (e.g honey
producers in West Nile) by offering financial assige in processing of products and
ecolabelling them so as to enhance their competiggs on market.

Uganda farmers have also joined in to produce fkighliced organic produce in
conformity with the certification specified by tiropean Union, in collaboration with
International Federation of Organic Agriculture Movent (IFOAM).

The Uganda BioTrade Programme aims at promotirtgtna biological resources as part

of the country’s effort to diversify its export lasand ensure the sustainable
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commercialization of bio-products and services amg@rove livelihoods of the rural

communities.

8.4 Contribution to poverty alleviation

With the increased emphasis on use of traditiomsbdl medicine, many rural based
people have benefited from sale of herbal produ@ssides, advocacy carried out on
value and uniqueness of indigenous fruits have tedotheir appreciation and more of
these PGRFA are increasingly appearing on locaketsy sale of which is income for
the vulnerable people who collect/harvest them.ve@ithe nutritional status of the
PGRFA, rural communities that consume them areisioed and with the good health
attained they can effectively work to increase oypcacreage and production. Markets
for products and services derived from biodiversitg growing, offering opportunities
for generating alternative sources of income andpi@duction processes based on

sustainable use biodiversity.
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Appendix 1. Some of the families containing wildlasemi domesticated species used for

food and agriculture in Uganda

Family No.of Uses Remarks
species
Acanthaceae 11 Medicinal, Fodd77.3% of the herbal
Fodder crop medicines grow  wild
while 16.4% are cultivated
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in

Alliaceae Medicinal, Food Plant is cultivated
gardens

Aloaceae Medicinal -do-

Amaranthaceae Medicinal, Plants are semi wild an

Nutritional, Food

others cultivated in

gardens
Anacardiaceae Medicinal, Plant is cultivated in
Nutritional, Fruit,| gardens
Food, Wood
products,
Annonaceae Spiritual, -do-
Anthericaceae Medicinal, ethmedo-
veterinary
Apiaceae Spiritual, Medicina),-do-
ethno veterinary
Wood products,
Apocynaceace Medicinal, FrultPlants are wild
ethno veterinary|
Food, Wood

products, ornamenta

Aquifoliaceae

Wood products

Araucariaceae Wood productlants are usually grown
ornamental on the farm
Araceae ethno veterinarny76.3% of the plants used
Food for ethno  veterinary
medicine grow wild and
are threatened due o
unsustainable harvest
Arecaceae Food Plant is cultivated |in

gardens
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Aristolochiaceae 1 Medicinal, ethnedo-
veterinary
Asclepiadaceae 3 Medicinal, -do-
Asparagaceae 1 Medicinal, ethpalo-
veterinary
Asteraceae 14 Medicinal, Plant is cultivated in
Nutritional, Spiritual,| gardens and others are
ethno veterinary} wild
Food, Oil, Fodde
crop
Balanitaceae 2 Medicinal, cattledo-
treatment, Wood
products
Basellaceae 1 Medicinal, Food Plants wild
Bignoniaceae 3 Medicinal, woqddo-
products,
Bombacaceae 2 Ornamental, It could be promoted mor
Medicinal, Fodder for its useful kapok
crop
Boraginaceae 5 Fruits, Food, wopwild and not protected
products,
Brassicaceae 2 Food Plants are cultivated
gardens
Bromeliaceae 1 ethno veterinary| Plant is cultivated ir
Food gardens
Burseraceae 1 Food, wood produgts Plant is cudilvatin
gardens
Caesalpiniaceae 2 Food, wood produg¢ts  Wild, notivedéd but

protected on farm by the

local people
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Cannaceae 1 Food Some plants are wild |and
introduced
Cannabaceae 1 Medicinal, ethn8emi  wild indigenous
veterinary, Food plants
Capparidaceae 4 Medicinal, Food Semi wild, wild,
indigenous
Caricaceae 1 Spiritual, MedicinalSemi wild
Fruit
Casuarinaceae 2 Firewood
Cecropiaceae 1 Firewood
Celastraceae 1 Medicinal , ethpealo-
veterinary, Wood
products,
Chenopodiaceae 2 Medicinal, ethnalo-
veterinary
Chrysobalanaceae 1 Firewood
Clusiaceae 1 Medicinal -do-
Combretaceae 3 Medicinal, wooddo-
products,  Spiritual
Fodder crop
Commelinaceae 1 Spiritual, Foqddo-
Fodder crop
Convolvulaceae 3 Medicinal, food Cultivated plants
Crassulaceae 2 Medicinal -do-
Cucurbitaceae 9 Spiritual, MedicinglSome plants are semi
Food wild, , cultivated or
introduced
Cupressaceae 2 Spiritual -do-
Dioscoreaceae 10 Medicinal, Food Cultivated anabéhiced
Dracaenaceae 2 Spiritual, Medicina Some are @iy,
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others wild, introduceq

and some species are

)

indigenous
Ebenaceae 2 Spiritual, Medicinal -do-
Euphorbiaceae 17 Medicinal, SpiritualSome species wele
food, Wood products, recently introduced, Wild |,
Oil, ethno veterinary} cultivated or indigenous
Fodder crop
Fabaceae 43 Medicinal, SpiritualSome species are wild,
food, Wood products, indigenous, cultivated, and
Oil, ethno veterinary} recently introduced
Fodder crop
Flacourtiaceae 3 Medicinal, ethn®Vild and indigenous
veterinary, Food
Gramineae 3 Non-woody products,
Food,
Guttiferae 1 Wood products It is usually intercregp
with coffee
Hyacinthaceae 1 Medicinal -do-
Hydnaceae 2 Medicinal, Collected from the wild
Mushrooms not cultivated, easily
assessable
Hymenocardiaceae 1 Spiritual, Wopeto-
products,
Lamiaceae 9 Spiritual, Medicindl Semi wild, introduced
ethno veterinary
Food
Lauraceae 2 Food, Wood produc¢ts Semi  wild, recently
introduced
Loranthaceae 1 Spiritual, Medicinal -do-
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Malvaceae Medicinal, Food Wild and introduced

Meliaceae 4 Medicinal, Woog-do-
products, ethno
veterinary

Melianthaceae 1 Woody productsCan be planted in farm
medicine, Food with other crops

Menispermaceae 2 Spiritual, Medicina -do-

Mimosaceae 11 Wood producis;Can be intercropped
Fodder crop
Medicinal, Food,

Moraceae 12 Spiritual, Medicingl\Wild, Semi wild,
Wood products| Indigenous or cultivated
ethno veterinary|
Food, Fodder crop

Musaceae 7 Spiritual, MedicinalCultivated, old
food, ethng introduction
veterinary

Mrysinaceae 1 Wood products

Myrtaceae 7 Medicinal, WoogCultivated and introduceq
products, Fruit, Food| while others are semi wilg

Nyctaginaceae 1 ethno veterinarydo-

Fodder crop

Nymphaceae 2 Food Wild and introduced

Ochnaceae 1 Woody products

Oleaceae 3 Woody products,

Medicinal

Oliniaceae 1 Woody products,
Medicinal

Orchidaceae 1 Medicinal, -do-

Oxalidaceae 1 Medicinal, -do-
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Palmae 2 Food, Oil, Medicine

Papilionaceae 5 Food, foddeiCultivated and semi wild
medicinal, woody
products

Passifloraceae 2 Medicinal, FruitCultivated, wild and
Spiritual, Food introduced

Pedaliaceae 2 Medicinal, OJICultivated and introduced
Fodder crop

Pinaceae 1 wood products Is normally grown

crops

Pittosporaceae 1 wood produgts,
Medicinal

Phytolaccaceae 1 Medicinal, -do-

Plumbaginaceae 1 Spiritual, Medicinal, -do-

Poaceae 14 Spiritual, MedicinglCultivated, wild,
Oil, Food, Fodder introduced
crop

Podocarpaceae 2 wood products Cultivated, wild,

Polygalaceae 2 Medicinal, ethpedo-
veterinary, Wood
products,

Polygonaceae 3 Medicinal, ethpdVild and introduced
veterinary, Food

Proteaceae 2 Woody products,
fodder, ornamental

Ranunculaceae 1 Spiritual, Medicina -do-

Rhamnaceae 2 Medicinal, Wooedo-
products,

Rosaceae 2 Wood products,

Rubiaceae 3 Medicinal, Berrigs, Cultivated andbiciticed
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ethno veterinary|
Food
Rutaceae 8 Medicinal, FruitsMost species are semni
Spiritual, Woody| wild and cultivated
products, ethno
veterinary, Food
Sapindaceae 2 Medicinal, = Woogydo-
products
Sapotaceae 2 Medicinal, Oil;do-
Woody products
Food
Simaroubaceae 1 Medicinal, Foddedo-
crop
Solanaceae 15 Medicinal, foodSemi wild and cultivated
Spiritual, ethng species
veterinary
Sterculiaceae 3 Fodder, medicine
Strychnaceae 1 Spiritual, ethpedo-
veterinary
Tiliaceae 3 Medicinal, Food,Wild foods
Wood products,
Theaceae 2 Food, wood produgts  Usually grown
plantations
Thymelaeaceae 1 wood products
Tricholomataceae 5 Medicinal, Collected from the wild
mushrooms not cultivated, no
protected, destructive
pathogen on forest trees
Typhaceae 1 Medicinal, Foddgrdo-
crop
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Ulmaceae 3 Wood products,
Medicinal,
Urticaceae 1 Medicinal, -do-
Verbenaceae 7 Medicinal, ethnedo-
veterinary, Food
Wood products,
Vitaceae 4 Medicinal, -do-
Zamiaceae 1 Ornamental
Zingiberaceae 3 Medicinal, Food Some introducedbleq
plants have  becom
naturalized and grow wild
Zygophyllaceae 1 Medicinal, -do-

Source: Katende et al, 1995, Katende et al, 19€9Tabuti J. S. R. 2003
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