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Foreword 

The collecting, conservation, evaluation, documentation and utilization of plant genetic 
resources has long been recognized as the essential basic requirement for maintenance and 
continuous improvement of agricultural production. The preservation of biological diver
sity, and in particular the programmes for conservation of the crop genetic resources have 
received considerable public attention and are at present in public discussion raore than ever 
before. 

In the early years of genetic resources activitics, faced with the problem otacute genetic 
erosion in malay o' the major food crops, much emphasis had to be given to safeguard 
endangered material. This and the stid ongoing collecting activities have resulted in large
germplasm collections whici can hardly be maintained in an appropriate way Clearly, the 
adequate financial means required to preserve the total amount ofcollected germplasm (not 
to speak of evaluation and utilization) are not made available. 

There is a ger.eral agreement that genetic resources progi ammes are not sufficiently 
funded. Genebanks should not aease to voice this fact in public dis,.ussions which at theend 
will hopefully result in appiopriate support of instit-itions and programmes. However, 
there is general agreement that genebanks themselves Lan make more efficient use of the 
available lunds by rationalization of the existing collections and collaboration in the field of 
collection and maintenance of the germplasm 

The natural basis for task-sharing and mutual support is a specific crop. To establish 
a structural basis for collaboration, IBPGR has launched the concept of crop specific 
networks Such networks integrate the activities of experts involved in Fenetic resources 
conservation and utilization of a specific crop ala world, regional or national level. During 
the 'Crop Networks Symposium' various kinds of network structures were considered. It 
could be shown that crop networks can become a powerful instrument for rationalization 
of genetic resources programmes. In view of the potential benefit for plant breeding and 
agriculture, this concept should therefore receive the necessary support for furtherenhance
ment. 

The organizing committee of the 'ETJCARPIA/IBPGR Crop Networks Symposium' 
takes this opportunity to thank all participants for their vivi; interest and valuable 
contributions. Special thanks are due to t'c EUCARPIA association for funding and several 
Dutch breeding companies and the Department of Agriculture, Nature Management and 
Fisheries, which provided financial means for the framework pro.-Amme. The publication 
of the proceedings was financed by IBPGR and coordinated by Paul Stapleton of IBPGR. 

The organizing committee 
Organizational matters: 

I.W. Boukema
 
Th Hazekamp
 
L.J.M. van Soest 
H.M. Verkerke-Berentschot 

Sienti:i matters: 
L. Frese
 
Th.J.L. van Hintum
 
P.M. Perret 
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Abstracts of the Posters 

Genetic resources of vegetable crops InPoland 
T.Kotfiska 
Research Institute of Vegetable Crops, ul. 22 Lipca 1/3, 96-100 Skierniewico, Poland 
Conservation of gernmplasm of vegetable crops is a part of the National Plant Genetic 
Re -)urces Conservation Programme coordinated by the Plant Breeding and Acclimatiza
tion Institute, in Radzik6w. 

The Plant Genetic Resources Laboratory of the Research Institute of Vegetable Crops
in Skieniewice carries responsibility for: 

- Collection of old polish cultivated and obsolkte cultivays, landraces, valuable 
breeding materials and wvild species. 

- Evaluation and documentation of genetic resources materials. 
- Regeneration and multiplication as well as maintaining of a field genebank of 

vegetatively propagated species. 
- Provision of seed mp'!erials to the central seed genebank at Redzik6w. 
There are 1230 accessions of 40 specie- of vegetable crops of which 898 have been 

deposited in long-term storage and 583 are Imiaintained vegetatively in the field. 
Presently collections of genus Ly.-opersron and genus Alliim are being evaluated. 
The Lyc,'persicon collection includes old oltivars (determinant and indeterminant 

typ',,) and wild species. 
The Allium collection consists uf polish and russian old cultivars, and landraces of 

Allaini cepa and AIIhm,, satwum (247 accessions) and wild species of AlItum (323 accessions 
of 103 species, collected in Poland, Central Asia and Siberia).

All collected accessions aredocumented with regard to passport data and 40% of those 
accessions have been evaluated. 

Main sourceofnew materials are collecting missions in genetic diversity centers, which 
provided us rare, endemic species (f.e. Allium pskemense, A. ceasium, A. iongicuspis, A. 
altaicuni, A. vavilovi). 

Special attention is paid to collecting ecotypes and landraces, which still exist in Poland 
in small, private farms. The specific structure of polish agriculture caused that genetic
erosion in Poland has been progressing at slower rate than in other neighboring countries. 

Collected germplasm is gaining appreciation by the breeders who more often search 
for new sources of plant resistance to pathogens, to stress, new sources of sterility, self
incompatibility etc. 

ERGE : Amicrocomputer program for genetic resources 
of cereals database management 
J. Guillon' ardA.Le Blanc' 
Institut National de la Rechercie Agronomique (INRA),
'Station d'Am6lioration des Plantes, BV 1540, F-21000 Dijon Cedex, France 
2 Station d'Am6lioration des Plantes, Dornaine de Crouelle, F-63039 Clermont Ferrand 
Cedex, France 
The cereal collections are managed at two levels:
 
-A local level which concerns observations in one site (e.g. an INRA Station or private firm;
 
- A national level which gathers the observations made in each local level of the netvork.
 

The database, at the local level, is made of many tables which permit management of 
introdtiction of new materials, descnption of the genetic resources, preparation of the 
sowing plans and vork:ng en the information stocked in the database (sotingaccording to 
criteria). 

Before being .onsidered as genetic resources, the new materials are observed during 
one or two years and registered in a simplified database named TEST. After that, the 
operator is allowed to indicate his choice concerning each new material (the system permits 
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comparison ofdecisions of all theoperators for each genotype obsevved in each site) and the 
data are transferred automatically, or not, into the genetic resources database aamed 
COLLECTION. 

Some criteria related to seed stock management permits the operator the establishment 

of the annual sowing plans; some functions ofthe programme make theexploitation of these 
data easier: edition of lists of the lines sown, automatic loading of annual observations into 

the database, automatic transfer to the general database for genetic resources, with 
syntheses or not according to control material, of the annual observations. 

The Centre for Genetic Resources, the Netherlands (CGN) 
I.W. Boukema 
Centre for Genetic FIesouces, the Netherlands (CGN), P.O.Box 224, 6700 AE 
Wageningen, the Netherlands 
The Centre for Genetic Resources, the Netherlands (CCN) was established in 1985 by the 
Ministryof Agricultureand Fisheries of theNetberlands. It is now part of theCentre for Plant 
Breeding Research CPO, with an own budget ard programme. 

The objectives are: 
-To contribute to global activities ir the conservation of genetic rescurces in coopera

tion with the International Board for Plant Genetic Resources (IBPGR). 
-Long term conservation of collections importsnt to plant breeding in the Netherlands 

and elsewlhere. 
-To improve a,'cessibility and use of genetic variation. 
-To contribute to understanding of genetic variation and its conservation. 
CGN holds base collections of Allitni, Brassicaoleracea, Lactuca and Solanum, besides 

working collections of wheat, maize, oats, barley, peas, fieldbean, spinach, various crucife
rous crops and grasses. CGN is also responsible for the German-Dutch Beta collection. 

Research is done in close cooperation with plant beeding institute's and the Agricul
tural University at Wageningen (evaluation, biosystematic studies, taxonomy of Beta, 
Loliumn and Solantun, genetic analysis of primitive cultivars, etc.) 

CGN's ovwn research p~ogramme aiims at optimizing the utility of germplasm col
lections by increasing the accessibility and improving the composition of the collections. 

Use is made ofa newly developed Genetic Resources Information System (GENIS) for 
the documentation and adninistration of genetic resources. 

Multivariate analysis of variatior, among hops (Humulus lupulusL.) accessions 
D. Kralf, D. Vaslyf. S.KraP, J.Zupan6c' and J. Psenicnik4 
IInstitute for Hop Research and Brewery, 63310 Zalec, Yugoslavia 
2 Faculty of Agriculture, Department of Genetics and Plant Breeding, 

41000 Zagreb, Yugoslavia 
IInstitute Jozef Stefan, 61000 Ljubljana, Yugoslavia 

IAgricultural Institute of Slovenia, 61000 Ljubljana, Yugoslavia 
A sample of 95 accession from the World Hops Collection, maintained at the Institute for 

Hop Research and Brewery Zalec, Yugoslavia, was studied by multivariate analysis to 

explain the phenotypic relationships among theentries. These analyses patterns of essential 
oils suggest that diversity may have geographic pattelning. 

There are three groups of accessions: from Europe, from USA similar to that of 

Australia and the accessions from China and Japan which tend to have a Lommon set of 
traits. Thirty components of essential oils in relative percentage and according to their 
interrelations are important parameters that disciiminate H. Iupulusaccessions into 3 types 
of oil specific for geographic regions and 11 types of oil beckuse of smaller variabilities in 
these regions and because of variabilities caused by crossings between regions. 
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Avena germplasm, Its collection, use and disributlon 
J.M. Leggelt 
AFRC Institute of Grassland and Environmental Research, Welsh Plant Breeding Station, 
AberystWth, Dyfed SY23 3EB, United Kingdom 
The cultivated oat Avena sativ L., is among the most important of our food crops, but 
comparative,'y little effort has been made to conserve the wild and weedy forms of oats, 
,/hich, like the other major crop spccies are becoming increasingly important as sources of 
genetic variation. 

The genus Avena L., (Poaceae)belongs to the tribe Aveneae and comprises a polyploid 
serifs with a basic chromosome number ofx=7. Three ploidy levels are recognized, diploids 
(2n=2x=14) tetraploid (2n=4x=28) and hexaploids (2n=6x=42). All the representative species 
are annual inbreeders with the exception of A. niacrustachyaBal. ex Cosson et Durieu, which 
is a perennial outbreeding autotetraploid. 

Within this polyploid structure, some thirty taxonomic entities are generally recog
nized, which can be grouped into 14'biological species' based primarily on theability of the 
taxa within such a group to interbreed. 

In recent years, IBPGR has sponsored collections of wild oat species that were poorly 
represented in world collections. These collections have added considerably to theavailable 
gene pool of the genus, and the information derives from species relationships of hybrids 
has helped to clarify the .volutionary sequences that gave rise to the cultivated oat crop. A 
number of these wild weedy species/ taxa have agronomically desirable characters which 
are being incorporated into the cultivated oat crop. 

The germplasm held is available on request (as seed stocks permit), and laboratories 
worldwide have been supplied with seed tor basic research, breeding programmes and to 
supplement their own collections. Collaboration already exists with a number of countries, 
and further collaboration to speed u" the enhancement of Avena germplasm is planned. 

Grain legume crops -present situation and possibilities
of ger.plasm conservation inYugoslavia 
R.Henneberg, I.Kolak andJ. Radosevi 
Faculty of Agdcu!tural Sciences, University of Zagreb, Simunska 25, 
41000 Zagreb, Yugoslavia 
Genetic erosion has been a teat to continue the improvement of new cultivars. Thus 
around the world and in Yugoslavia since 1989, collecting and conserving of local ecotypes 
and populations of various cultivated plant species has been done. 

Yugoslavia belongs to theMediterranean genecenterand has rather specificorography 
due to many tectonic changes during and after formation of Dinarids. It is rich with unique 
areas and various endemic species. 

According to thebookFota (['omac, 1950)- the tomeFabaceae,a newedition ofAnalytic 
floraof Yugoslavia, not released yet - on the territory of Yugoslavia there are seven genera of 
grain legume crops (Cicer,Lens, Pisunm,Vicia,Lathyrus,Lupinus,Phoseolus)among which V'icia 
has 35 species, Lathytus 27, Lens three, Pisuin three, Phaseolus two and Lupinus has four 
species. 

Until now there have been collected and described at the Faculty of Agricultaral 
Sciences, University of Zagreb, 27 accessions of Cicer arietintun, 70 of Vicia faba, 28 of Vicia 
sativa,10 of Lathyrussativus, 132 of Phaseolusvulgaris,22 of Pisuin sativumn, 60 of Glycine imax, 
20 of Lens esculentaand 28 accessions of Lupinus albus. 

Garden grain legume and soybean collections besides being collected at the University 
of Zagreb have been collected at University of Novi Sad and some other institutions in 
Yugoslavia. 

Delaying collecting and saving the above germplasm on the territory of Yugoslavia 
might result in loosing very valuable genotypes. 
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International Wheat Database 
M.Michalak, P.Kolas'ski and W.Podyma 
Plant Breeding and Acclimatization Institute, Radzik6w, 05-870 Bonie, Poland 
The Working Group of Documentation ofthe Gene Bank Technical Advisory Committee for 
Eastern European Countries has initiated the international documentation of existing 
germpiasm collections. International Databases have to facilitate exchange of material for 
breeding and research purpose by providing information on available germplasm. The 
meeting of the Group which was held at the Plant Breeding and Acclimatization Institute 
(PBAI), Radzik6w in 1989 recommended the establishment of an International Wheat 
Database. The PBAI was designated to combine the data, with support of specialists from 
all countries involved. 

TheIWDB contains computerized passportdata of 56,712 accessions from5genebanks 
(see table). 

The IWDB adopted scientific names of accessions according to the botanical classifi
cation currently used in the country, which holds the collection. 

For 94 percent of the material species names have been identified. The high morpho
logical variability is reflected by presence of 621 different botanical variety names for 71 
percent of the deposited materials. The collections contain 18,179 accessions of collected 
materials (wild, landraces) and 17,708 breeding materials (cultivars, breeding lines). Based 
on differences in growth habit 26,351 winter, 24,464 spring and 1164 intermediate wheat 
accessions were identified. 

Preliminary analysis of the names shows that 36 percent of the named materials are 
duplicates of other accessions. 

The main service from the IWDB to breeders and scientists is to identify which gene 
bank has the required germplasm, and to provide related data. On the basis of the IWDB 
computerized Wheat Catalogue has been prepared, to provide users easy access to data. 

Country Institute Number 

USSR N.I. Vavilov Institute of Plant 17,464 
Industry, Leningrad 

Germany Zentralinstut fdr Genetik und 16,040 
Kulturpflanzenforschung, Gatersleben 

Poland Plant Breeding and Acclimatization 8,872 
Institute, Radzik6w 

Hungary Research Centre for Agrobotany, Tapioszele 7,892 
Czechoslovakia Research Institute of Plant Production, Prague 6,744 

The following descriptors have been included in thn,catalogue: 
-genebank acronym, 
-accession number in the national collection, 
-scientific name, 
-accession name, 
-country of origin, 
-donor nime, 
-accession number in donor collection, 
-other accession name, 
-status of sample, 
-growth habit, 
-pedigree, 
-locality of collection site, 
-availability, 
-expedition name. 

The long term objective of the International Wheat Database is to enable continuation 
of passport, characterization and evaluation data. 
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tdes on genetic shift Il rye seeds after long term storage In seed bank 
J. Puchalski, R.Kubiczsk and M.Niedzielski 
Botanical Garden of the Polish Academy of Sciences, 02-973 Warsaw, Poland 
Long-term seed storage is used as a common method for the preservation of genetic 
diversity of plant germplasm. It was found however that during seed storage and regenera
tion the different genetic changes could occur. Due to selection caused by seed ageing and 
reduction of their viability the genetic shift is important role in decreasing genetic diversity. 

The Botanical garden of the Polish Academy of Sciences in Warsaw possesses a rich 
collection of rye, wild and cultivated forms, exceeding 200(0 accessiens. Rye seeds dried to 
low moisture contents werestored in theseed bank for 5-13 years and some of them reduced 
theirviability todifferent levels as low as to 5% germination. For thesestudis9 rye cultivars 
were chosen represented by 36 seed samples showing the variable viabilities. All these 
samples were later regenerated under field conditions and used for the research. The aim 
of the research was the analysis of genetic shift effects by means of isozymes, seed storage 
proteins (secalins) and morphological traits. 

Isozymes were analysed in the populations of rye accessions represented by the first 
generation of reproduced seed samples in comparison to control fully viable samples. 
Isozymes were separated by means of starch-get electrophoresis technique aid stained for 
5 enzyme systems activities: esterase, aspartate aminotraisferase, phosphoglucoisonierase, 
diaphorase and peroxidase. The changes were analyzed on the basis of the electrophoretic 
band frequencies. Forgenetic studies 4 enzyme loci wereselected and allozymeand enzyme 
genotypes (zymotypes) were used for the comparison of rye accessions. The significant 
differences between original and reproduced samples were found for all enzyme systems 
and all enzyme loci. But it was difficult to detect theevident effect of geneticshift due toseed 
viability reduction. Similar results were obtained for the analysis of rye seed prolamins
secalins. Secalins were analyses by means of gel-slabelectrophoresis technique in a vertical 
system. In two varieties of rye, Ceske Normalmi and Dankowskie Zlote, 24 electrophoretic 
bands of secalins weie detected. It was seen that secalin frequencies varied among rye 
accessions. The biggest differences were seen between seed populations of low and high 
viability. But these changes in secalin frequencies were elininated in tle next generations 
after reproduction. 

The study on morphological traits in rye accessions were carried out on 9 :-ultivars. 
Among the 4 investigated characters: underflag leaf length, plant height, ear length and the 
weirght of 1000 seed, the most significant differences were seen for plant height. In some 
varieties the plant height was reduced with the loss of seed viability. The differences 
between original and ieproduced samples were observed forall 4 characters, however it was 
not possible to draw any conclusions about the genetic shift effects. It seems that regenera
tion eliminates putative effects caused by natural seed ageing. 

The Czechoslovak programme on plant gerietic resources of cultivated plants 
L.Dit/aci/ 
Researci1 Institute for Plant Production (RIPP), Ruzyne 507, 
16106 Prague 6,Czechoslovakia 
The National Czpchoslovak programme is coordinated by RIPP Prague, as advisory and 
coordinating body. TheCzechoslovak Board on Genetic Resources ofCultivated Plants was 
established. Introduction of plant genetic resources (GR), information system of GR 
(EVIGEZ) and long term storage of seed-propagated crop coll.ctions are ensured by RIPP 
Prague as a service for GR community. Collections are studied at 29 cooperating crop 
institutes, stations and universities. 

Annual introduction of GR amounts 3-5,000 samples (more than half by RIPP Prague), 
the export of GR is comparable. Distril.uted samples are after preliminary evaluation 
involved in collection, where base evaluation is performed (scale 1-9 according to the 
descriptor lists). More exact or special evaluation is done in selected materials with the aim 
to supply 1,reeders with donors of important characters and provide information. M(,re 
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than 43 thousands of accessions are held in Czechoslovak collections, most of them are 
cereals (23 thousands), vegetables (6,5 th.), legumes (5,6 th.) and fruit trees (2,8 th.). 
Resources of Czechoslovak origin constitute 7,2%. 

Czechoslovak information system on GR consists ofdocumentation of import/export, 
documentation ofcollections (passport data, evaluation data) and monitoring of gene bank. 
Nowadays passport data on 65% accessions and evaluation data on 65% of accessions are 
collected: to complete the passport database is the most urgent task for the near future. 

Gene bank in R!PP Prague operates since 1989. It assures long term storage of seed 
samples for all cooperating collections. After purity, health and viability control the seeds 
aredried (4-9% moisture content) and packed insealed glass jars (370cm2 ,or2Ocm). Active 
collection is stored at +21C, base collection (materials of Czechoslovak origin) at -201C. At 
present 4,600 samples are under storage. 

The Netherlands, a leader In horticultural seeds 
The Horticultural Seed Trade Association of the Netherlands (NTZ), P.Q.Box 555, 
2240 AM Wassenaar, The Netherlands 
The Dutch horticultural seed sectorhas beena world leader formany years. in nearly every 
country Dutch vegetable and flowerseeds are obtainable. Holland is second only to theUSA 
in the production of horticulturalseeds. Dutch seed firms have atotal turnoverof670million 
guilders. 80% of all theseed produced isexported, Western and Eastern Europeand theUSA 
being the most important markets. 

Early in the 19th century a few inventive Dutch market gardeners struck on the idea 
of trading vegetable seeds. Later on they also took up selection and breeding. By the end of 
the last century specialized firms has developed which were selling seeds to growers both 
at homeand in various European countries. Soon theUSA and other countries overseas were 
included in their export activities. By supplying a high grade quality product these Dutch 
firms achieved world-wide recognition in their field. 

Through close contact with growers first-hand knowledge is gained of the seed 
characteristics they require. Improved varieties and methods for up-grading the quality of 
propagating material are the results. This makes considerable demands on the Dutch 
horticultural seed sector which invests an estimated 125 million guilders in research 
annually. Research activities include breeding, supported by biotechnological research, and 
quality control throughout the whole production process. Seed companies place great 
emphasis on seed technology as ameans to improve the vitality, health and germination of 
the seed. 

In Holland, 28 firms, ranging from one-man firms to companies with over 500 
employees, are engaged in the breeding of vegetable and flower seeds. Altogether 2,400 
peopleare employed, of whom 20% are university or advanced technical college graduates. 

Most firms have the whole process, from breeding to sale, under their own manage
ment. Foreign markets are often served by affiliated companies operating in the countries 
concerned. Together they form the flourishing Dutch horticultural seed sector. 

The Horticultural Seed T.ade Association of the Netherlands (NTZ) is the national 
organization of companies a,ive in the field of vegetable and flower seeds. Nationally and 
internationally the NTZ promotes the interests of the Dutch horticultural seed sector. 
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Forum discussion 
6 December 1990, 10:45-12:15 

The forum consisted of the following persons: J.Valkoun (chairman), J.J. Hardon, D.F.R.
 
Bommer, P.M. Perret, P. Matthews and V.A. Dragavtsev. Points for discussion were
 
prepared on the basis of issues identified by participants during the symposium.
 

European Community Involvement Ingenetic resources managemen~t
 
The topic was introduced by Hardon who considered that, following the production of an
 
inventory of the most important crops in Europe, institutes who would be prepared to take
 

tresponsibility for the coordination of the network of one or more of these %ops should be 
identified. The World Beta Network was citet& as an example of 'te way in which such a 
network might operate. These networks would permit rationalization of genetic resources 
activities, might be initiated within the European Community, and later be extended to 
countries outside the EC. There was concern that 'rationalization' of genetic resources 
activities might lead to discontinuation of work objective to certain collections. However it 
was stressed that the objective should be to improve decision making in genebanks through 
coordination and thus develop a more rational policy towards collecting and maintenance, 
and a better accessibility of the material. 

It was considered that any such initiative should be seen as an extension of the ECP/ 
GR programme. Experience from ECP/GR activities showed that crop networks need 
inputs which allow basic activities like the appoiitment of crop coordinators and regular 
meetings of the participants working on the crops. Lack of funds was felt to be the major 
constraint of the FCP/GR programme. It was stressed that the programme envisaged 
should not duplicate ECP/GR activities but should permit it to be considerably enlarged to 
cover more crops and that European Community inputs should be sought for this. 

The participants agreed that the ultimate aim in genetic resources conservation is a 
global network and the current political changes offer further opportunities to strengthen 
cooperation between West and East European countries 

Inslituconservation 
Chauvet led the discussion and pointed out that wild relatives of crops constitute an 
untapped reservoir of genetic diversity for breeding needs of the future, and that this 
potential can be maintained through conservation of wild populations in their habitats (in 
situ conservation) in order to ensure that evolutionary processes continue. He considered 
that there was an urgent need for the international community to develop research 
programmes aimed at an improved understanding of the structure and evolution of genetic 
diversity in natural populations of wild relatives. In situ conservation of wild relatives 
should be specifically addressed in the regulations, and the monitoring and management 
policies, of governmental and international agencies concerned with nature protection. 

It was noted that many small nature parks representing a variety of habitats miglht be 
needed to conserve the genetic variation of species and that this would be difficult to achieve 
and manage. One way of approaching this problem was through close cooperation between 
genebanks and those concerned with nature conservation. The need for a holistic approach 
to the conservation ofthe total genepool of a crop species and itswild relatives was stressed. 
In situ and the various ex situ conservation methods should be used jointly to develop an 
integrated conservation strategy for a genepool. 

Evaluation activities 
Jackson introduced this topic by suggesting that current evaluation strategies should be 
reexamined. It might be desirable for germplasm evaluation to be done selectively. A more 
precise understanding of genetic diversity might be more useful than large evaluation 
programmes which serve the needs of breeders. However it was noted that evaluation is a 
dynamic process which has to react to the plant breeders needs. It was considered that 
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meeting breeders needs (increasing accessibility through increased evaluation work) and an 
improved knowledge of genetic diversity were both important. 

Blosystematics 
Van der Maesen drew attention to the discrepancy between the need for taxonomiic and 
biosystematic research and the decreasing number of taxonomists. More attention should 
be given to this urgent problem. It was noted that crop networks could be used to develop 
research in this area as illustrated by work stimulated by the Avena and Beta networks. The 
meeting agreed with the importance of this research and expressed itsconcern at the decline 
in the number of taxonomists. 

Legal protection of landraces 
Zeven suggested that landraces might be legally protected against loss caused by mis
management just as historical monuments are in many countries, since they also form part 
of a nation's cultural heritage. It was noted that the FAO Undertaking on Plant Genetic 
Resources already contains a formal commitment of the signing countries to take this 
responsibility and that similar elements could be included in the UNEP convention on 
6iological diversity. 

Allium network 
Perret proposed the establishment of an international AlliuN network extending the ECP/ 
GR network. This was welcomed by the participants. 

Resolution for the European Community 
There was discussion of the draft of a Resolution on genetic resources to be forwarded to 
the European Conununity. The meeting decided that the agreed draft should besend to the 
president of EUCARPIA for submission to the Council of Ministers of the EC. It was 
proposed that the support of private industry be sought for the resolution and Veldhuyzen 
van Zanten agreed to take appropriate action to obtain the support of ASINSEL. 
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Resolution of the EUCARPIA/IBPGR
 
'Crop Networks' Symposium
 

The member; of the EUCARPIA/IBPGR Symposium on Crop Networks representing 
private breeding companies, national and regional genetic resources programmes, and 
other agencies: 

I 	 Note the needs of agricultural production to react to changing economic condi
tions in Europe, which necessitates efficiency in the continuity and development 
of European plant bieeding programmes. 

2 	 Take into account the European plant breeders and associated re!,earch disci
plines dependence on the availability of a comprehensive range of genetic 
resources, predominantly originating from countries outside the community. 

3 Note the need for international cooperation in crop germplasm ccnservation and 
strongly recommends involvement of the European Community. 

4 	 Consider existing national and inteinational collaborativestructures, particularly 
the crop networks within the European Cooperative Programme for the Conlser
vation and Exchange of Crop Genetic Resources (ECP/GR), the progressive 
ii tegration and Western and Easter, European programmes in collaborative'---p 
:,etworks, coordinated by the International Board for Plant Genetic Resources 
(IBPGR). 

5 Express concern about the lack of effective funding for such programmes which 
constitutes the major handicap in the efficient cooservation and utilization of 
accessible and defined genetic resources. 

6 Note the urgent need for further research, in amongst others modern hiotechnol
ogy to develop methodology for evaluation and breeding, aid to achieve efficient 
conservation and use of genetic resources. 

7 Realize the far-reaching influence of genetic resources conservation in Commu
nity policies 

8 Refer to the recommendations of the 1987 European Conference "Biological 
Diversity - A Challenge to Science, the Economy and Society" and also the 
resolution of the European Parliament on thegeneticdiversity ofcultivated plants 
and trees and a related request from the EC Council of Ministries of Agriculture. 

9 Ask the Commission of the European Communities to affirm and activate the 
following objectives: 

-to provide sufficient/ade-.,,ate funding for the support of European Crop germplasm 
institutions involved in European cooperative programmes of crop germplasm 
conservation; 

-to give financial support to related research activities in order to rationalize conser
vation and achieve a more effective utilization of geneic resources; 

-to consider within the framework of Comuniuty policies the prerequisites for 
effective germplasm conservation, accessibility and use; 

-to establish an EC Committee on Crop Genetic Resources Conservation in oi der to 
assist the EC Commission in this respect and to strengthen joint action in 
stimulating activities in suppoit of the goals of the ECP/GR 

This resolution is based on the general concern that programmes on plant genetic 
resources conservation and utilization in EC member states are fragmented and do not 
reflect the importance of plant breeding and 'ed production of the i arious countries. 

If, in the light ofglobal concern aboutdiminishing biodiversity, progress is to be achieved, 
the members of the Symposium ask the European Commission tc take a leading role within 
a broad European framework to initiate and activate meaningfid and effective cooperation 
in the areas of crop plant genetic resources conservation arid utilization. 
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The historical development of international
 
collaboration inplant genetic resources
 
D.F.R. Bommer 
Sding 1,D-3405 Rosdorf OT, Obemiesa, Germany 

Summary 
The concern about genetic resources for plant breeding dates back at least one 
hundred years. The discovery of genetic diversity of crop plants and their wild 
relatives in the so called 'geographic centres of ox.,gin' of cultivated plants by N.I. 
Vavilov in the twenties of the cenury stimulated exploration of this diversity for 
plant breedingand forresearch on theevolution ofcultivated plants.Contacts from 
scientist to scientist and free exchange of material between them characterized the 
collaboration during this early period. Discovery, exploration and scientific advance
ment determined the interests. Concern abou. possible losses, already voic -din the 
case of landraces a hundred years ago, became an internationally recognized 
subject only 30 years ago. The developments of international collaboration are 
reviewed bginning with the interests emerging during the late fifties and early 
sixties in FAO and EUCARPIA and leading through various initiatives primarily 
by FAQ ,nd CGLAR to the establishment of the IBPGR in 1974. The strategies for 
collaboration fos!ered by CGIAR, IBPGR and FAQ have evolved through various 
stages over the last 15 years. The 'International Undertaking on Plant Genetic 
Resources' of FAQ and the establishment of the FAQ Commission has given an 
increased political recognition to the collaboration in plant genetic resources. New 
avenues of collaboration are under discussion in Europe as well as at global level. 

The early pertod 
This year 1990 there were many remarkable events. One small, yet remarkable in the 

field of plant genetic resources was the first joint symposium ever held between the two 
genetic resources cent. es in Gernany, Gatersleben and Braunschweig. It commemorated 
100 years of the collection and utilization of landraces and the 201 anniversary of the 
establishment of the genebank at Braunzchweig-V61kenrede. Both are flashlights on the 
development of collaboration in plant genetic resources and a good start to talk about its 
history. 

Christian Lehmann reminded us in the symposium on the International Agricultural 
and Forestry Congress held in 1890 in Vienna where Emanuel kitter von Proskowetz and 
Franz Schindler reported on the value of laidraces of agricultural crops in relation to bred 
varieties. Von Pro3kowetz systematic collection of barley landraces in Moravia gave not 
only birth to theonce famous ianna-barleys but also to theevaluation and exchangeof these 
resources with breeders of other couilitries. Moreover, he outlined already 100 years ago the 
major tasksgenetic resource- centresshould perform: Colledion, characterization, evaluation 
and documentation (Lehmnan 1990; Schachl 1985). 

The events 100 years ago may be callcd the early beginning of work and collaboration 
in plant genetic resources. It is worth noting that the appeal of von Proskowetz to collect 
landraces was already guided not only by the value for bre(diag but also by the concern 
abot their possible losses. 

Also,yet in anotherway, theestablishment of the Plant Introduction Office in 1989 and 
the introduction of permanent inventory records for introduce~d germplasm in the USA 
(White 1985) can bementioned asan important early recognition of exchange and collaboration 
in plant genetic resources. 

The contact from scientist to scientist and from institute to instute very much 
determined international collaboration from this early period onwards to the midst o! this 
century. The important stimulus the workof Nikolai Ivanovich Vavilov gave in the twenties 
to research on the evolution of cultivated plants and to plant breeding and his postulation 
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of centres of genetic diversity attracted many scientists of other countries to visit with him 
and his colleagues in the Soviet Union in order to learn from their worldwide experience in 
the genetic diversity of wild and primitive forms of crop plants. The unexpected wealth of 
this diversity discovered by Vavilov and itspotential reservoir for plant breeding prompted 
many collections and exploration activities by scientists from other countries. (i.e. Bommer 
& Beese 1987; Bennet et at. 1974; Frankel 1985; Hyland 1975; Scheibe 1987). 

The exchange of material and nf scientific information dominated international 
collaboration during this early period. The main interest concentrated on the search for new 
genetic variability useful in plant breeding and on scientific developments in genetics and 
plant evolution. Thus the need for international collaboration was very well recognized. Yet, 
concerns about possible losses and about the need to maintain genetic diversity of existing 
resources, may bewith theexception of landraces, was only in a few cases expressed (Harlan 
&Martini 1936). 

Growing awareness 
We can speak of a period of growing awareness of the importance of plant genetic 

resources for plant breeding, of the danger of losses in existing variability and of the need 
to collaborate beyond national boundaries in order to safeguard the resources starting in the 
forties, and increasing in the fifties and sixties. 

The events leading in various steps andthrough numerous problems tothe collaboration 
in plant genetic resources of today are documented in more detail by Hawkes (1986) for 
EUCARPIA, by Frankel (1985), Kuckuck (1988) and others (FAO 1985a; CGIAR/TAC 1980) 
for theInternational Biological Programme (IBP) and theFood and Agriculture Organizstion 
oftheUnited Nations(FAO) and by Baum(1986) for the Consultative Group on International 
Agricultural Research (CGIAR) and the International Board for Plant Genetic Resources 
(IBPGR). 

FAQ started in 1950 to publish lists of genetic stocks of various crops existing in the 
world and developed a number of other activities related to plant exploration and 
introduction (Kuckuck 1988). The 10" FAO Conference in 1959 passed a resolution on the 
importance of and danger to genetic resources. A Technical Meeting on Plant Exploration 
and Introduction 1961 in Rome already proposed a first international action plan including 
the establishment of international exploration centres to facilitate the access to new genetic 
material and its intreduction into other areas of adaptation and use. One of these centres 
became established on the invitation of Turkey in 1964 with the support of FAQ and UNDP. 
However it never assumed the role originally proposed (Kuckuck 1988). 

At the same time EUCARPIA became involved in plant introduction and also in genetic 
resources conservation, Rudorf introduced the subject to the EUCARPIA Conference in 
1960. A proposal was developed by him, Dorst, Hawkes and Ross for a cooperative potato 
genebank for Europe which after six years was reactivated by Akerberg and otheis and 
submitted to OECD (Organization for European Economic Cooperation) for support and 
implementation. The Third EUCARPIA Congress in 1962 had already passed a resolution 
on the danger of genetic erosion in wild species and primitive forms. 

It was also in the early sixties that the .ycalled 'Green Revolution' began. The spread 
ofhigh-yielding varieties,first ofspring wheats in Mexico, Pakistan and India and since 1966 
of irrigated rice in Asian countries aggravated the speed of replacement of traditional 
varieties in an increasing number ofdeveloping countries senously affeciing also those areas 
considered to be the centres of genetic diversity of cultivated plants. Alarming news came 
from various scientists, prominently from K. "kuckwhich he brought back from missions 
in the Near East and Ethiopia. 

Formulating action 
Efforts grew hi the mid sixties to formulate and implement actions of international 

cooperation in plantgenetic resources in order to counteract the dangerof losses, to conserve 
inherited genetic diversity and to improve their utilization by plant breeding. IBP, FAO and 
EUCARPIA were the main organizations involved. 
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IBP, established under the auspices of the International Council of Scientific Unions 

(ICSU) adopted as one of the principal thermes, the maintenance of 'genepools' of wild 

species and primitive forms of cultivated plants following a proposal of Stebbins. The 

chairman of the Working Group of the IBP, Sir Oito Frankel, developed contacts to FAO in 

1965 which led in 1967 to the organization of a joint FAO/IBP Tech~iical Conference on the 

Exploration, Utilization and Conservation of Plant Genetic Resources. This conference is 

considered as a landmark for the so-called 'Genetic Resources Movement' (Frankel 1985). 
Sir Otto Frankel and Erma Bennett were ir charge of the very thorough preparation of this 

conference. Their publication of the proceedings under the IBP is considered the first 

comprehensive book on piant genetic resources (Frankel & Bennet 1970). 
The conference moved the emphasis towards a comprehensive system of genetic 

resources including exploration, evaluation, documentation, utilization and conservation. 

The need for long-term preservation was recognized and the method of ex situ long-term 

seed storage adopted as its most important method. A 'generalist' strategy of collection and 

con3ervation was supported as more appropriate than a mission oriented approach. 
An action programmp was proposed by the conference giving highest priority to 

primitive cultivars and endangered wild species of economic importance. FAO was urged 

to assume international coordination and guidance and to seek the resources for the 
implementation of the programme. The direct follow-up to this proposal was somewhat 

disappointing. Yet, FAO established a Crop Ecology and Genctic Resources Unit in 1968. 
The FAO Panel of Experts on Plant Exploration and Introduction which was set up already 

in 1965 pursued a number of issues addressed in the conference. It actually laid the 

groundwork to many activities of later years (Frankel 1985). FAO also established in 1986 
a Panel of Experts on Forest Genetic Resources taking stock of forest genetic resources and 

proposing priorities for action. 
A programme based cn theproposal ofthe conference of 1967developed in FAO failed 

to receive financial support in 1971 by UNDP (United Nations Development Programme). 

Yet, in the United Nations Conference for the Human Environment in 1972 in Stockholm, 
FAQ with the help of Sir Otto Frankel gave the issue of plant genetic resources world 

recognition. The Conference requested FAO to take responsibility in assisting the 

establishment of an international resources programme, UNEP to take partial responsibility 
for plant resources, and called on all countries to participate (CGIAR/TAC 1980). 

Parallel and in close contact with the developments in FAO, EUCARPIA pursued 

proposals for collaboration in plant genetic resources in Europe. A Genebank Committee 

(EGBC) was formed in 1968 with Ellerstrom, Lamberts and Lein as first members. They 

proposed a regional network for Europe with four sub-regional genebanks recognizing 

main agroclimatic zones in thecontinent. Kuckuck (1988) and Scheibe (1987) proposed in the 

same year a genebank to be set up in the F.R. Germany. Only two years later the author was 

fortunate to establish this genebank with the support of German plant breeders and the 

government in the Institute of Crop Science and Seed Research (now Plant Breeding) of the 

Federal Agricultural Research Centre (FAL) at Braunschweig-V6lkenrode (Bommer 1972). 
The genebark was intended to also serve as sub-regional centre for North-Western Europe 

as proposed by EUCARPIA. Iremember the degree of satisfaction Ishared with Scarascia-

Mugnozza, who somewhat earlier had established the genebank for Southern Europe at 
Bari, Italy, that we had put into action what others had discussed for years. 

The sub-regional function of both Bari and Braunschweig never really materialized. 
Only the Nordic Genebank established in 1979 at Lund, Sweden became a true collaborative 

sub-regional institution of the five Scandinavian Nations. The other earlier attempt of 
EUCARPIA to establish an European Potato Genebank with the help of OECD also failed 

to receive sufficient support by European governments. After five years of unsuccessful 

discussion in Paris, Lainberts and my-self got support within the German-Dutch Agreement 

on Co operation in Agricultural Research to setup a Dutch-German Potato Genebank linked 

to the genebank at Braunschweig which became operational in 1974. This arrangement 

expanded in 1984 also to othercrops handled in the formof a division of labourbetween the 
institutes in the Netherlands and in Germany. Its example may serve further developments 
in collaboration in Europe (Bommer & Beese 1987). 
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Simultaneously with the developments described forFAO and EUCARPIA theCGIAR 
and its system of International Agricultural Research Centres (IARCs) emerged (Baum
1986). As thesuccess of the'Green Revolution' onwhich thedevelopment of theCGLARwas 
based was primarily effected by plant breeding, theinterest oftheLARCs in genetic resources 
developed early. The International Rice Research Institute, established m 1960 in the 
Philippines made extensive use of earlier germplasm collections, became the leader of a 
comprehensive cooperative programme forrice germplasm in 971 and was soon considered 
a leading genetic resources centreassising other countries tosetup their nationalprogrammes
and facilities (Chang 1975). The International Maize and Wheat Improvement Centre 
(CIMMYT) established 1963 in Mexico never did assume such a leading role in genetic 
resources conservation. Yet, many of the other IARCs established in subsequent years
became also prominent as genetic resources centres for their mandate crops. The admission 
in 1972of the International Potato Centre (CIP)in Peru into the CGIAR waseven particularly 
supported by the idea to explore and safeguard thegenetic diversity of potato species in the 
Ardes. Thus, the majority of the IARC's became not only important users butalso strong 
actors for the preservation of genetic resources of major food and forage crops of and for 
developing countries and for the world as a whole. 

Implementation 
Encouraged by the new developments of theCGIAR in which FAO acted as cosponsor 

together with UNDP and the World Bank, FAQ submitted in 1972 its proposal to establish 
a network of genetic resources centres to the second meeting of the Technical Advisory 
Committee(TAC) of theCGIAR TACasked anadlhocWorkingGroupunderthechairmanship 
of Sir Otto Frankel to prepare an action programme for the collection, evaluation and 
conservation of plant genetic resources. The so-called 'Beltsville Report' (CGIAR/TAC
1972) prepared by the Working Group was very much based on the FAQ proposal. It 
reconurended a global network involving equally developing and developed countries. Its 
main focus should be on nine genetic resources centres located strategically in the main 
regionsof genetic diversity as established by Vavilov plus a smaller number of cropspecific 
centres including primarily the IARC's of the CGIAR! The coordination should be located 
in FAO with close collaboration to respect to FAQ activities and for the administrative and 
logistic services of the network. A trust fund in FAQ should support the various activities 
of the network. 

The Beltsvilleproposal, considered too ambitious, was revised byTAC and theCGIAR 
in priorities, in timing and in the respective roles of FAQ and the IARC's. Finally a sub
committee of theCGIAR worked out the details and recommended the establishment of the 
International Board for Plant Genetic Resources (IBPGR). The Board was perceived as an 
independent entity reporting to the CGIAR, placed in FAO which would provide the 
secretariat by its Crop Ecology and Genetic Resources Unit.The Board met for thefirst time 
in June 1974 in Rome (IBPGR 1974). 

Having been memberof all thebodies involved, theBeltsville group, TAC, and thesub
committees of TAC and the CGIAR, I remember the challenges involved, the various 
interests and pressures before the IBPGR came into being.There was a strong move to ensure 
self-governance and independence from FAQ including the FAQ Panel. Establishing 
IBPGR, however, as a coordinating and catalyzing body closely cooperating with and being
located in FAO was purposely considered to be different from an IARC as a new challenge 
for the CGLAR. These challenges and the problems involved with this arrangement I 
experienced forthenext 12years joining FAQ immediately afterwards becoming responsible
i.a. for the overall supervision of the FAO/IBPGR relationship. 

Seeking its own way of operating and its own approach it took for IBPGR some time 
before a clear policy i nd programme emerged. It finally came back to the principle elements 
established by the FAQ Panelof Experts and theBeltsvilleGroup. Nevertheless within a few 
years IBPGRcould reach a high reputation and demonstrateremarkable achievements. One 
of the reasons was the broad range of collaboration with scientists all over the world the 
IBPGR had to establish because of its size and structure. Furthermore the integration with 
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FAO considerably facilitated theaccess to all countries particularly in thede veloping world. 
The basic functions of the IBFGR were defined as promoting an international network 

of genetic resources activities to further the collection, conservation, documentation, 
evaluation and use of plant germplasn and thereby contributing to raising the standard of 
living and welfare of the people throughout the world. Now after 16 years okexistence the 
[BPGR has an impressive record of achievements and impact (Fischbeck 1986; IBPGR 1990; 
Williams 1984,1985). Through its activities the awareness of the problems ofgenetic erosion 
and of the importance of genetic resources has vastly increased. A worldwide active 
collaboration has developed and is further strengthening. 

Over the years the strategy and the programme of the IBPGR evo'ved as documented 
in itsAnnual Reports (IBPGR 1976-1990), in itsstrategy documents (IBPGR 1981,1984,1988) 
and in the periodicexternal reviews of its activities (CGIAR/TAC 1980,1986; Hawkes 1985). 
Only a few broad lines of these developments can be indicatd here. 

Regional versus national approach 
The IBPGR tried first to follow the approach of regional strategically located centres 

each coordinating a network of national institutes. These centres would lead in the 
exploration and documentation of germplasm in its region and would serve as depository 
under long-term storage conditions. In revising the Beltsville report TAC proposed to 
concentrate in a first period on three regional centers, for SW-Asia, for Ethiopia and for 
Meso-America. The centre at lzmir, Turkey, considered as regional centre for SW-Asia 
existed since 1964. The proposals for two other centres in Ethiopia and in Costa Rica were 
picked up by theGerman bilateral aid.They becameestablished in 1976 and havedeveloped 
to active partners in international collaboration in spite of their regional function could not 
be implemented. 

Already after a few years the IBPGR learned that it was not feasible to implement the 
regional concept as proposed at Beltsville. National interests and political difficulties were 
among the most prominent problems experienced. Therefore the emphasis changed to 
national institutes and to various forms of their regional cbllaboration. Such cooperation 
was pursued in SW-Asia, in the Mediterranean and in SE-Asia, where an IBPGR Regional 
Committee has been very active for some time. The European Cooperative Prograimme for 
Conservation and Exchange of Crop Genetic Resources (ECP/GR) is probably one of the 
most successful regional programmes. Based on the wealth of existing collections in Europe, 
on the interest in plant breeding and on the advice by EUCARPIA a collaborative spirit has 
developed which underlines the desire for continuation. The fact that the programme is 
entirely funded by the participating countries since four years now is a kind of guarantee 
for its continuation also in the nineties. Important in its structure has been the active link 
between Eastern and Western Europe to which also the Scientific-Technical Council for 
Plant Genetic Resources within theCOMECON contributed. These links so essential for the 
development of the programme during the 10 years of its existence will become a new and 
even more important quality afterthe recent political changes in Europe. The time may have 
come now to consider not only the development of crop networks within ECP/GR but also 
to move into a new collaborative structure which will allow for a division of labcr and for 
increased efficiency. 

National institutions and programmes very soon became the main targets and 
components, beside the IARC's, in the global network the IBPGR pursued. Direct and 
indirect assistance to help national programmes to develop or even to become established 
has been and still is a highly valued part of IBPGR's programme. Training is the most 
important component ofsuch assistance beside advice and sometimes also the provision of 
equipment for drying and storage or computer technology. Support to collection activities 
with national institutes and contracting research for various aspects of plant genetic 
resources increased in importance in the collaboration as fostered by the IBPGR. 

The direct contact to national programmes and the support and development of 
regional collaboration has recently become themain taskof the IBPGR RegionalCoordinators 
stationed in seven regions of the world. 
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Relation with other IARC's 
The LARC's which were only emerging at the time of the Beltsvilie meeting, were 

already then considered as an important component ofa global genetic resources network. 
Nine of the other centres supported by the CGLAR (CIAT, CIMMYT, CIP, ICARDA, 
ICRISAT, IITA, ILCA, IRRI and WARDA) perform a range of genetic resources activities 
related to the crop3 of their specific mandate. The relationship between them and the IBPGR 
has evolved over various stages. Some were from the beginning leading forces in genetic 
resources activities whereas others v 'ere hesitant to use their core funds for collections or 
fortheinprovementof their conservation facilities (Hawkes 1985). Over theyears, however, 
a real complementary relationship has developed. Most of the IARC's have assumed 
responsibility as basicand active collections of theirmandatecrops. In 1988 when theCGIAR 
adopted a Policy on Plant Genetic Resources (CGIAR 1989) for the whole of the system, the 
IARC's and IBPGR formed an Inter-Centre Working Group on Plant Genetic Resources. It 
pursups collaboration in varioas areas such as collecting, wild species, training, strategic 
research and netwerking. 

Crop priorities and the acquisition ofgermplasm 
The economic importance of crops, the danger oferosion in areas of important genetic 

diversity and the material already available in collections guided the priorities developed 
by the IBPGR for the crops to be considered under its activities. Whereas the major food 
crops dominated during the initial years the rangeot crops expanded from c2reals, roots and 
tubers, food legumes, fruits and vegetables towards forages, industrial crops, and now may 
be even forest trees. However, questions are raised if the priorities sufficiently reflect 
regional concerns and those related to the diminishing diversity of crop species including 
losses experienced of potentially useful plants of the w!id flora. 

IBPGR has recently reviewed its past activities of germplasm acquisition. Collecting 
has been a major task in the early years when massive genetic erosion occurred. Meanwhile 
the collection period for some major crops reaches completion. Shifts in emphasis of crops 
and towards moretargeted collections including wildrelatives determine now theacquisition 
programme. Ecogeographic surveys and increased research into aspects ofgenetic diversity 
determine future orientation and direction. 

Important is that the collection of germplasm is considered the primary task of 
scientists of the country concerned to whom IBPGR :enders assistance as may be required 
and that only duplicates of the collected material may leave the country to be distributed 
through designated seed distribution centres and safeguarded in respective base or active 
collections. 

Information 
Access to genetic resources and their use in any breeding or research programme 

depends on thedescription and information about them. This simple truth is one of the well 
recognized bottlenecks for the genetic resources movement and collaboration from the 
beginning. The attempts to assemble and distribute such information actually initiated 
FAO's involvement in 1950. IBPGR was somewhat mislead in its first five years to put 
priority to the development of computer software for genetic resources information. Yet 
subsequently the Board quickly learned that internationally standardized descriptors for 
the identification characterization and evaluation of crop germplasm were the most 
important missing instruments. Over 60 such descriptorlists have meanwhile been published, 
some of them even several times revised and all developed in close cooperation with the 
scientists and breeders most familiar with the respective crop. The most arduous task, 
however, is the actual use of these descriptors in completely identifying and characterizing 
the large numbers( "germplasm already conserved in existing collections. It has to be done 
by all participating worldwide in the collaboration. Considerable progress has been made, 
but more needs to be done. IBPGR can ensure description only for material newly collectel 
under its support. 

The progress made in the whole field of genetic resources information including also 
directories of existing collections, inventories,catalogues and various databases isimpressive. 
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The establishment of international crop databases is a logical consequence of the efforts so 
far to facilitate the search and surveys on a crop by crop basis. 

The lack of evaluation of germplasm collections is often assumed as a main reason for 
the under-utilization by breeders of plant genetic resources existing even in well managed 
genetic rcsources centres (Brown et al. 1989). The support to systematic evaluation, often 
recommended to IBPGR, was always beyond itsmeans and its capacity. It is also recognized 
as of doubtful value (Marshal 1989). Targeted, selective evaluation of germplasm for new 
genetic traits with subsequent pre-breeding to make these traits more easily available is 
considered to be the more productive and feasible way. 

The global network 
More than 100 institutions, national institutes, genetic resources centres, universities 

and international research centres participate in one way or the other in the international 
network promoted by IBPGR. Base collections for long-term seed storage form the core of 
the network. IBPGR has been active over the years to make arrangements with existing 
genebanks to agree on holding base collections of particular crops or groups of crops 
ensuring conservation under international staniards developed by IBPGR and its research 
collaboration and with the condition of unrestricted exchange. The exchange is through 
active collections which are also responsible for rejuvenation, characterization and possibly 
evaluation as well as for medium-term conservation. IBPGR's support to active collections 
is more recent. 

The maintenance of genetic resources of vegetatively propagated crops also receives 
considerable emphasis in the network. IBPGR has made agreements with over 20 institutes 
to take responsibility for field genebanks of such crops. Intensified research into in vitro 
conservation methods and in cryopreservation of plant tissue intends tofurther improve the 
conservation of vegetatively propagated germplasm. 

The early development of the global network very much depended on the few 
institutions having long-term storage facilities. They were located in industrialized countries 
or in IARC's and therefore much of the material collected was deposited with them. In 
addition these institutions commanded already over large collections. After 16 years of 
operation of IBPGR and much efforts to establish and support national genetic resources 
programmes and long-term storage facilities in developing countries a considerable shift 
has occurred. Today 106 institutions in the world have long-term seed storage facilities 
compared to eight 16 years ago. Nevertheless, the negative image prevails that the majority 
of plant genetic resources is held in base collections located in industrialized countries. 

The location of ex situ genetic resources base collections and their ownership were 
raised as critics against the IBPGR and the CGIAR. Legally the ownership is with those 
holding the collection. The CGIAR therefore points out in its policy of 1989 that 'collections 
assembled as a result of international collaboraticon should not become the property of any 
single nation, but should be held in trust for the use of present and future generations of 
research workeis in all countries throughout the world'. This is an important aspect for the 
long-term future when IARCs may have their major function as custodian of global 
collections of plant genetic resources. 

Also the fact that the IBPGR is not an inter-governmental organization has raised 
questions about the legal character of agreements made with institutions in relation to 
intemationaily collected material.Theaspect ofownership becomes aggravated in considering 
intellectual property rights in particular related tomethods of genetic engineering and to the 
possibilityofpatenting genes or geneticallyengineered plants.Fearsexist that theunrestricted 
exchange of germplasm may become severely hampered and the power and influence of 
those holding such patents on genetic resources considerably increased. 

The international Undertaking on Plant Genetic Resources and the FAO Commission 
Against this background the issue of plant genetic resources, their unrestricted 

availability and their conservation as common heritage of mankind became the subject of 
intensive debates in 1983 in FAQ (Mooney 1983). In consequence the FAQ Conference 
adopted in the same year an International Undertaking on Plant Genetic Resources. The 
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Undertaking provides a broad umbrella for national and international actions and 
collaboration. Its objectives aim at ensuring that plant genetic resources of economic and/ 
or social interest, particular for agriculture, will be explored, preserved, evaluated and 
made available for plant breeding and scientific purposes. Its main feature is to establish 
strong commitments, primarily by governments (Bommer 1984).

A FAO Commission on Plant Genetic Resources wa established to monitor the 
international arrangements proposed in the Undertaking, to recummend measures to 
ensure thecomprehensiveness of the global system on plant genefic resources and to review 
relevant policies, programmes and activities of FAO. TheCommission met for the first time 
in 1985 and had its third meeting in 1989 (Bommer 1985; FAO 1985b, 1989). After a number 
of controversies in the text of the Undertaking have been removed the Commission is 
becoming an important political instrument to foster and monitorinternational collaboration 
in plant genetic resources. The USA originally strongly opposed has recently become a 
member of the Commission and is expected also to accept the Undertaking. 

The first one of the international arrangements which areat the coreof the Ondertaking 
relates to the development of ;,, -*.Aworkof national, regional and international centres with 
the responsibility to hold, for tte benefit of the international community, base collections or 
active collections ofplant ge,.etic resources under the auspices ofthe FAO.This an angement 
is intended not only to complement the network developing with the support of the IBPGR 
but also to provide fog these collections an international framework. The network under the 
auspices of FAO has started to develop and in a recent agreement be'Ween FAO and IBPGR 
of 21 september 1990 both parties agree t ) work towards merging both networks of base 
collections, IBPGR providing the scientific, technical leadership and FAO the legal and 
political framework. This agreement between both organizations also brings to an end the 
debates and sometimes struggle in their relationship. Over the years IBPGR had grown out 
of its integration in FAO and expanded towards a real autonomous IARC. Space and time 
do not allow a moreextended treatment of this relationship. However, the new arrangement 
of 1990 promises to be anenlarged and very constructive basis for international collaboration 
in plant genetic resourccs. 

The International Undertaking also puts considerable emphasis on the development 
of in situ conservation, which is considered to be preferable to any ex situ measures. A 
network of in situ conservation areas covering both plant and animal genetic resources is 
requested from FAO to bestudied. Itshould complement the networkofex situconservation 
base collections. Of particular interest are areas for in situ conservation of wild relatives of 
annual crops. Fortheconservation and enhancementof local landraces ofcrops participatory 
schemes of farmers receive particular interest (FAO 1989). In situ conservation is closely 
related toecosystem conservation. Therefore, the Ecosystem Conservation Group (ECG) in 
which FAO, Unesco (United Nations Educational, Scientific and Cultural Organization),
UNEP and IUCN (International Union for Conservation of Nature and Natural Resources) 
collaborate established the adhoc Working Group on in situ Conservation of Plant Genetic 
Resources inwhich alsoIBPGRparticipates.TheWorkingGroup has developed a programme 
to meet the recommendations made by the FAO Commission (FAO et al. 1989). 

In situ conservation was so far excluded from the CGIAR policy on plant genetic 
resources. However, IBPGR in preparing its new strategy plan for the nineties intends to 
become also involved. It sees in particular a radical new approach in the integration of both 
ex situ and in situ conservation. 

Other aspects of thework of the FAO Commission such as a global information system 
can not be considered here. Yet, the establishment of a Fund for Plant Genetic Resources to 
support relevant activities in developing countries must be at least mentioned. Likewise 
important is a resolution on 'Farmer's rights' prepared by the Commission and adopted by 
the 1989 FAO Conference (FAO 1989). 'Farmer's rights' recognizes the past, present and 
future contributions of farmers, particularly in the centres of origin respective genetic 
diversity of cultivated plants in conseiving and improving plant genetic resources. 
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Towards aConvention on Biological Diversly 
Theconcern about plant genetic resources is partofa growing concern about the threats 

tn the biological diversity of the earth. It seems therefore important to at least briefly refer 
to other initiatives addressing the 1broader issues. A convention on Biological Diversity is 
for some years now under considerations in IUCN. Its main emphasis is on ecosystem 
conservation as an essential means to conserve biological diversity including all groups of 
organisms. Moreover theUNEP explores thedesirability and form ofan umbrellaconvention 
for the conservation of biological diversity. Also this convention covers plant genetic 
resources and aspects of biotechnology. Its development seems to meet considerable 
interest by governments. 

The numerous organizations involved with various aspects of the conservation of 
biological diversity call for some coordination of efforts. The UNEP Convention is one 
approach to it. Another one is the proposal by the so-called Madras Dialogue Group 
supported by the Keystone Centre to set up within the United Nations a Commission on 
Biological Diversity. The Commission should be supported by a Global Independent 
Advisory Committee and a Technical Committee and should have a fund at its disposal 
(Keystone Centre 1990). 

Looking to these various developments and being at the same time concerned about 
the urgency of action the multiplicity of bodies, structures and proposals are somewhat 
confusing. However the worldwide interest and the collaboration which were mobilized not 
the least by the movement on plant genetic resources and its achievements, justifies the 
strong belief, that the further degradation in biological diversity can be arrested or even 
reversed. 
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Summary 
IBPGR is proposing the implementation of genetic resources networks based on the 
concept of crop genepools. The network would be based on information exchange, 
joint planning, data- and responsibility sharing. The activities of crop networks are 
discussed, an integrated ccaservation approach proposed, and methodologies of 
establishing networks suggested. 

Introduction 
Activities forthecollection and conservation ofcropgenetic resources havebeen undertaken 

at least since the beginning of this century (Vilmorin, Vavilov, etc.), but those have notably 
increased towards theend ofthesixties, a fortuitous chronologicai repair because of theinvasion 
ofsouthern corn leafblight in US maize fields. In these times, the severeyield losses ofcorn, due 
to thepredominanceof theT cytoplasm susceptible to:!new raceof Helminthosporiummaydis, 
raised awareness on dangers of genetic uniforrrut" in modem cultivars; simultaneously, the 
"green revolution" was accelerating the genetic erosion of landraces and primitive cultivars. 

This lead to systematic collecting activities and to the creation of numerous genebanks/ 
collections with the purpose oiconserving the disappearing germphsm and to makeit available 
to users, so that there is actually around 3.3 million samples kept by more than 600 collections/ 
institutions across 109 countries. 

However, there are many question marks on the nature, availability and viability of many 
of thosesamples. Indeed, the lack of information at the accession level for many of them impede 
todraw any conclusions on their intrinsic value. It is furthermore very difficult to make proper 
estimatesoftl, e total amountot redundancy between collections and, in addition, manyof those 
samples may have dead seeds or the holders may lack the funds to regenerate them before the 
total loss of their viability. 

One of the main challenges, which is nowadays occurring, is also to acquire a rmore 
comprehensive understanding of genetic diversity structures withia crop genepools. This will 
allow a meaningful collecting of the remaining material before its possible disappearance, the 
application of adequate regeneration methods and above all, the promotion of the collected 
material to the users. 

Crop genetic resources networks 
As a tool for improving the global status of crop genetic resources, IBPGR is proposing the 

implementation of genetic resources networks based on the concept of the crop genepool. 
The network is conceived as a partnership in learning and proLiemsolving. Its activities are 

not only based on exchange of information on methodologies and results and on the scientific 
consultation in planning, but it also includes the sharing of material and data and defined 
commitments for all partners of the network and also the acceptance of special dutiEs/ 
responsibilities by the partners which are in the best position to provide services bringing 
benefits to all participants of the network. 

Thecropand itsgenepool is the build ingblock which allows tobring togetherspecialis ts from 
different fields and agreeing on a collaborative action plan; the conservation of genetic diversity 
only becomes meaningful when applied to the iop genepool concept. 

The experience acquired through the European Cooperative Programme for the Conserva
tion and Exchange ofCrop Genetic Resources has greatly helped IBPGR to lay the bases ofits 
crop networks programme. European Governments requested IBPGR in 1982 to assume the 
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overall coordination ofPhaellof theECP/GRwhichin itsPhaseI, wasan FAO/UNDPproject. 
It is now in its Phase IV (1990-1992) under a new title (European Cooperative Programme for 
Crop Genetic Resources Networks). Working Groups for Allium, Prunus, barley, grass and 
forage legumes, sunflower and Avena are op,ational, whereas Brassica, Vitis and Pisum 
Working Groups should be created within the niext two years [1]. 

The IBPGR's crop networks programme was approved by its ProgranimeCommitteein 1988 
and todate, three aetworks are inoperation: Beta under the coordination of theCentre forGenetic 
Resources the Netherlands (CGN) (which was originally an ECP/GR Working Group), Musa 
under the coordination of the International Network for the Improvement of Banana and 
rhu,;ain (INIBAP), and rice under the coordination of the International Rice Research Institute 
(IRRI). Activities tending to the creation ofnetworks ofmedics, bar!ey, maize, groundnut, okra 
and sweet potato are underway. In addition, the establishment of networks for cassava and 
coconut is also planned. 

The next section enumerates activities for which crop networks/Working Groups have an 
undeniable advantage compared to single national programmes/programmes from an inter
national Institute. 

Activitiesand objectives of crop networks 
Documentation 

i) Inventory of all existing accessions 
The inventory ofex situ accessions ofa cropwidespread in the diverse collections ofa region/ 

the world is an essential exercise for the implementation of a crop genetic resources network. 
This inventory will provide ,eal accessibility to the germplasm by all participants, and, in 
addition, it is a prerequisite for the proper planming of all activities which will be described 
further. At the early stage of the ECP/GR, those inventories were consisting of a m*nimumset 
of passport descriptors per accession, e.g. 9 for the ECP/GR Forages Working Group [2); 
however it was soon realized that additional passport data were absolutely necessary for the 
coordination of activities such as collecting mis,,ions so that the numberof passport descriptors 
required by each Working Group increased progressively. 

The production of comprehensive inventories requires an institute to compile the data and 
to standardize them when necessary. The growth of the ECP/GR Working Groups' activities, 
and especially the extension of the concept of a limited inventory into the registration of all 
available passport data, has revealed the key role that the Institutes which originally produced 
a "one-off' inventury, as in the publication of a catalogue, have had to assume as regional or 
international da,%bases. Those have to continuously complete and update the data, and on the 
other side, they have to assume additional responsibilities which are emerging with the 
expansion of their databases, for example, the analysis of the content of the database files with 
proposals for further activities. 

ii)The use of a common Descnptor List 
Theexchangeof data isspecified in a magnetic (computer readable) form. Sending ofmanual 

files or listings of data to an international database is acceptable only in vory specific 
circumstances. In the early stage of the ECP/GR the exchange of computerized data arose 
numerous incompatibilities creating many bottlenecks. Even when thesamesoftwarewas used, 
documentation officers were sometimes unable to utilize the magnetic media orunderstand the 
format under which the data were written. Data files transfer centres (institutes transforming
data from one medium to another or from one type of software to another) were created and 
a standardized format for recording genetic resources data in view of theexchange was adopted 
13]. 

Nowadays the constraints caused by incompatibilities have been largely overcome, due to 
the increasing availability of hardware and software in genebanks, to the software industries' 
standardization, and to the experience acquired by the persons responsible of collections in 
exchanging data. 
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Data maintained in an international database must be interpretable in the correct way, thus 
a clear definition of thedescriptor must accompany all data, descriptor states must be defined 
without ambiguityand theconditions of recording (e.g. phenological stageof theplant, number 
of plantsobserved, etc.) mustalso be explained. Howeverdata forthesamecharacter originating 
ftum different sources become internationally relevant when they can bedirectly compared, i.e. 
maintained in the same computer file for further analyses so that the same descriptors and 
descriptor states should be used everywhere to observe genetic resources in the field. 

The IBPGR descriptor lists have been published, and often widely used, long before the 
implementation of the ECP/GR Crop Working Groups or crop networks. Nevertheless, the 
experience hasshown U.at theestablishment ofcrop networks, and oftheirlinked international/
regional databases, promotes the use of common descriptors. Furthermore, th'a increased 
practice of exchanging and comparing data has led to the improvement and shr rpening of tne
 
descriptor defiitions and descriptor states, which ultimately helps to provide insight into the
 
biological significance of the characters for which data exist. Thus crop networks stimulate the
 
publication and uae of comprehensive international descriptor lists which provide specialists
 
wishing to record many biological characters with an international standardized set of
 
descriptors, in which they may select the most appropriate ones for their own purposes.
 

iii) Widening the scope of the international databases 
The increased coordination of activities within a crop network and tie consequent sharing 

ofresults requires that more than passport data be collated in a central database. In accordance
 
with IBPGR nomenclature these are: a) management (which may include some passport

descriptors but are moreeffective in thedaily management of the germplasm), b) characteriza
tion and preliminary evaluation, and c) evaluation data.
 

a) Managentent data It would appear, ata firstglance, that this typeofdata is ofconcern only
 
toeach genebank separately (e g. location of the accession within thecold store). However the
 

AlI sharing of some management descriptors, e.g. "germination percentage", "seed's stock"
 
may become absolutely essential, once participants of a Tpnetwork have fully accepted that
 
t .eir own cropcollections arean integral part of thecrop world collection (refer to rationalization
 
of collections).
 

b) Characterization and preliinary evaluation data These descriptors characterize traits that 
have high heritability and are stable in different environments, usuallybotanical characters, or
 
those which are generally considered by the largest community ofusers as essential in helping
 
to characterize and possiba, differentiate accessions.
 

Many criticisms have been expressed over the usefulness of characterization descriptors 
recommended by IBPGR but morphological descriptors as well as genomi: or molecular 
markers are required to adequately classify the accessions. In this context only crop networks 
can develop a widely agreeable standardized taxonomic nomenclature with its relevant 
taxonomuckey which willbeapplied forclassificatijnofall accessions.Thedescription ofgenetic 
resources held in collections is not only ofprimary interest to breeders, but also to many other 
biological researchers and characterization data, which provide a better understanding of 
genetic diversity, have a major importance. 

The choice of preliminary evaluation descriptors, i.e descriptors which are thought to be 
essential by a large community of curators and users, must be the result of a continuous 
interaction between specialistsbothat the national and international levels.Thesedata, together 
with some characterization data, should receive priority for registration into an international 
data base. The agreement on a minimum set of characterization and evaluation descriptors
within a crop network renders their observation by national programmes compulsory or, at 
least, a very high priority. 

Theselecteddescriptors will neverfullysatisfy allparticipantsas it willonlybea compromise 
in which the costs and time involved in observing those characters have to be taken into 
consideration. Tho . data, when compiled intointernational databases and thereafter analyzed 
and compared with the results of further collaborative research, will provide a better under
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standing of the variation in each crop genepool. Subsequently a more representative set of 
minimum descriptors can be selected for each crop. 

c) Evaluation data The usefulness of diverse evaluation data into an international crop 
database is yet questionable. Two types of arbuments are prevailir.g: the first one is based on 
biological considerations, mainly on the genotype x environment interaction (see further 
development under cvaluation section), whereas the second type of arguments deals mainly 
with the reluctance of nadonal breeding programmes to share data which could be exploited 
through the use of relevant material without any return to them (refer a basic principle). 

Further than to offer better access on information and material, evaluation data accumulated 
in an international database could be used to help in the development of special projects for 
breeding in developing countries. Forexample, a search forsuitable parents which combine spot 
blotch resistance with photoperiod insensitivity that can improve barley in subtropical environ
ments could be undertaken when the international barley documentation system will be 
established [41. 

iv) Further circulation of information 
The vocation of national genebanks is to provide the most comprehensive information on 

their own germplasm but also to makeavailable all information which may be relevant for the 
conservation and utilization of the crop genetic resources (refer to integrated conservation 
approach). Crop networks have a primary role firstly by making in.ernationally available 
dispersed information in a central place, and secondly by adopting dynamic collal-orative 
approaches. Four examples are cited below. 

a) Computerized bibliography of crop genetic resources publications This exercise has been 
undertaken within the ECP/GR Allium and sunflower Working Groups through nationals 
sending reference (and aphotocopy, when it isan article) ofall relevantvublications dealing with 
genetic resources of the crop [5,61. 

b) List ofrefornce material The list of barley mildew phenotypes by Prof. M. Wolfe and the 
list of cultivars and near isogenic lines with identified genes for powdery mildew resistance by 
Drs. P. KlosterandJ. Helmsjcrgensen werepresented and madeavailableto theECP/GRBarley 
Working Group [7]. Some additional genebanks have included these lists in their databases for 
better services to their users. 

) Research results There are numerous research projects, for wxanple in universities, which 
utilize germplasm. Results of those projects are published il various ways, but an identification 
of the material used is usually not provided. National progranmmes should ensure that all the 
useful information resulting from these researches, be added to their databases. 

Institutes acting as coordinator/central database of a crop network will make this 
information available at an international level. They also may be instrumental in establishing 
agreements with editors of scientific journals, so that, for example, researchers systematically 
refer to the national accession numbers of the material mentioned in their publications. 

Integrated conservation approach 

i) Rationalization of collections 
The international/regional existing crop databases have provided some factualinformation 

on the amount of redundancy which is occurring between collections. For example, persons 
responsible of the ECP/GR Arena database have shown that more than 60% of the named 
accessions (mainly cultivars) were replicated in different collections participating in the Avena 
Working Group (5 different accessions were replicated 17 times). Such redundancy may be 
financially bearable for richcountries especially in the case of inbreeders for which regeneration 
constraints are notsostringent. However, the duplication ofefforts which is involved in holding 
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the same accessions among different genebans becomes hardly justifiable in the case of 
outbreeders or for accessions replicated in developing countries (without mentioning the 
specific case of perennial crops). There is, therefore, an unquestionable need to rationalize 
collections, this means to consider all existing collechons of a crop as a whole entity and 
subsequently toconvince persons responsible ofall these crop collections that theyshould share 
maintenance responsibilities altogether by coordinating their activities. 

Each crop network will have to agree on the strategy which seems most suitable to all 
participants in orderto reach thisobjective. Forexample, theECP/GRbarley and Avena Working 
Groups 17,8J are identifying, through their respective databases, the most original accessions 
within a set ofn'mmed duplicates. Thereafter, these most original accessions will be a preferred 
source of international distribution and their holders should commit for high multiplication/ 
regeneration standards as agreed by participants of the network. There are two prerequisites 
for the success of this system

a) theconfidencewithin the network that thoseoriginal accessions will beavailable in ashort 
lag of time and thus can be acquired ondy through practice and experience. In this relation, the 
collation of management descriptors such as "germination percentage" of "seed's stock", take 
their full justification; 

b) the easy intemat:onal exchange of germplasm and this is coupled with an efficient 
quarantine system, the existence of testing/cleaning centres for vegetative material (seesection 
on phytosanitary aspects). 

Additional technical difficulties are to be faced up for the reduction of redundancy in 
winamed material (landraces, wild species) Actually, the voluntary redundancy of the same 
wild species accessions, which have been distributed/exchanged to several genebanks, may be 
sometimes desirable, because the seed's numbers being so small each genebank may have only 
a part of the variability of the original sample of the wild population [91 and also because of the 
risks of loss of the germplasm during regeneration. However, the identification of potential 
genetic duplicates through a carefully selected set of morphological/agronomic/allelic mark
ers, among collections will without doubt become a priority for many clonal clips and it is 
already an existing practice within collections (e.g. sweet potato in CIP). 

ii)Safety duplication 
The reduction of involuntary redundancy has to be coupled with the insurance that every 

original accession is held in a long-term storage (with high viability and a sufficient number of 
seeds) and, in addition, duplicated for safety in another long-term storage. Vegetative material 
should be present in two distinct field genebanks and, in the future, cryopreserved in vitro. 

IBPGR, since its creation, has obtained agreement from 38 Institutes to act as crop base 
collections for many crops. Such a system has promoted the long-term maintenance of an 
impoitant p,ercentage of the existing material, but it is now faced with some constraints due 
mainly to the absence of links between the designated base collection and the active collections 
of the same crops; this system also needs to be revised in some cases because the requirement 
of safety duplication between a designated base collection and avcthcr designated base 
collection (requirement which has been far to be achieved) does not take into account the fact 
that many active collections have during the last fifteen years acquired long-term storage 
chambers and thus are able to store their germplasm in appropriate conditions. 

The improvement and, when necessary, the change of such a system, can be envisaged only 
ifweasstmuei) that a central database will proceed with theinventoryof theworld cropcollection 
and will iden'ify redundancies, ii) that the mechanisms which are put in place for safety 
duplication are acceptable to all holders ofgermplasm of a crop, iii) that reasonable standards 
for maintenance of the germplasm (including viability thresholds at which regeneration is 
needed, germination test procedures and regeneration procedures) are defined and applied by 
all curators. Thus the action needed for the safety duplication is entirely linked with the one 
which is required for the rationalization of collections. Crop networks provide the best 
framework to fulfill the three conditions described above and to successfully reach a rational 
sharing of genetic resources holdings. 

There is no space to enter into more technical considerations to what concerns genetic 
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resources with ,egetative reproduction or recalcitrant seeds but the same principles as 
described above also apply. 

iii) An integrated conservation approach 
The concept of a crop world collection through sharing ofcommitments/responsibilities by 

all the curators of the crop has to be completed by a global approach involving, on one side, 
studies on the different conservation techniques and, on the other side,estimates on the extent 
of matenal which will have to be conserved for the future. 

Conservation methods consists ofcold storage for orthodox seeds, in vitrotechniques, field 
conservation, e.g. orchards, and insituconservation. Foreach genepool thereis to find an opdmal 
combination of these four methods and within each method the most appropriate management 
techniques. This will be achieved in consideration of investments and running costs needed for 
each system taking into account the existing conservation status of each genepool. A better 
knowledge of the diversity of each genepool is a scientific prereq-usite for this optimal 
combination. 

Sinilarly, a detailed knowledge of the variation between and within populations and of their 
ecogeographical distribution as well as thr identification of the variation or the combination of 
variation which is really meaningfulis required to start assessing the extent ofgermplasmwhich 
must be conserved at long-term. Many researches in the different fields, from in vitro techniques 
to genomic studies and etlnobotany have therefore to be intensified for developing the concept 
of an integrated conservat .)n approach. Most of those researches will have to be undertaken in 
collaborative projects, or at least, there is a ned for coordination to avoid duplications. 

To take a simple example, the in situ conservation for wild populations of a crop genepool 
will not become a reality, unless i) systematic inventories of genetic resources occurring in 
national conservation areas ar- undertaken, ii) those inventories are compared with the 
knowledge of existing diversity within these wild populations and iii) surveys on impact of 
different conservation management systems for the relevant populations are conducted. 

It is the primary responsibility of Governments to establish in situ reserves and to monitor 
them.Nevertheless, if the community ofspecialistsconcerned with aspecific crop genepooldoes 
not contribute to the identification of wild populations with high diversity which should bekept 
in situand then, if it does not provide scientific advice for their monitoring, no one elsewill do 
it, or it will be done on basis of unsatisfactory criteria. 

The use of collections 

i) Phytosanitary aspects 
The safe accessibility of the germplasm all over the world is a prerequisite to the use of 

collections. This means, especially for vegetative material, that crop networks have the task to 
stimulate research in field disciplines such as virus indexing and to help into the establishment 
of guidelines for the safe exchange of germplasm. The designation or the strengthening of 
quarantine centres to transfer the material isnot the least responsibility of those crop networks. 

ii)Evaluation 
The registration of available evaluation data into the central database will allow to avoid 

duphcation of efforts, e.g. screening the same material in different parts of the world (see 
documentation). The genotype x environment interactions are certainly an hindrance to full 
exploitation of evaluation data in different environments. The adoption of reference varieties 
within a network, which are known for theirgeneral behaviouror for their behaviouron specific 
characters in different environments is of help [10]. The increase availability of evaluation data 
for the same material in different environments (and recorded with the same descriptors) 
through the crop network documentation system will stimulate research on G x Einteractions. 
Results of those researches, if they will not allow to predict the exact value of a character from 
anenvironment toanother, willat leastprovide useful dues forselectionof preliminary material 
by users in different parts of the world. 

Genetic resources networks forcrops which areessentially underbred may "'veadirect role 
toplayin theevaluation process, in addition tothe documentation aspects,e.g. theestablishment 
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of multi-site evaluation trials, or the shanng of different screenings activities for a selected set
 
of gerrplaxm in relation to comparative advantages/expertise of each partner.
 

iii) Enhancement of collections 
Comprehensive and easily accessible pertinent evaluation data may not be sufficient to 

encourage the use of genetic diversity present in crop collections. Potentially useful characters 
have to be transferred in a favourablegenotype (a genotype not too farfromelite breeding lines). 
Still more than for evaluation, crop networks have the potentialities to stimulate collaborative 
activities for enhancement of the germplasm from wide-crosses to pre-breeding 

The core collection is certainly one of the most attractive concept to be pursued by crop 
networks, firstly the establishment of core collections has to be considered on a regional or 
international basis, secondly it implies better focusing and sharing of evaluation efforts and 
thirdly collaborative research for a better understanding of the genetic diversity which 
contributes to the development of an integrated conservation approach Another important 
advantage of core collections is to improve the usefulness and applicability of b,-ti- researchcs 
(e.g. RFLP or other studies) by providing different researchers all over the world with the same
 
material for their studies.
 

The development of crop genetic resources networks 

i) Inaugural Workshop 
Theconvemng ofan inaugural Workshop is the most adequateway tostimulate thecreation 

ofcropgenetic resources networks. It may be difficult for major crops to obtain a representative 
and fair sampling ofall concerned parties which should be part of the network. In addition, the 
status, constraints and primary interests of curators of crop collections in different parts of the 
world may be very different so that the probabilities to obtain a consensus on a minimum line 
of action for the establishment ofa network may be poor. In such cases an inaugural Workshop 
should be convened on a regional basis in order to create regional subnetworks, those can be 
merged lateron into an international context ordevelop specific modes of interaction with other 
existing genetic resources subnetworks of the same crop. Preliminary working sessions or 
working groups composed of a few crop experts and representatives of crop collections may, 
of course, be necessary to explore the modalities and proposals for the establishment of a crop 
genetic resources network. 

Themermbershipof the Workshop should includeall curatorsof majorcollectionsofthecrop, 
as wellasa fairnumberof curators ofsmaller collections, in orderthat their interests and specific 
problems are taken into due account. Those members will form the backbone of the future 
network, but obviously the further involvement of all other curators of the same crop unable to 
attend the Workshop has to be sought for. 

Theactive participation of breeders,academicresearchers and allotherspecialists concerned 
with the crop genepool is essential. These speciahsts should beselected sunultaneously on two 
criteria: i) the relevance and quality of the scentific contribution which they can bring to the 
Workshop by presenting a discussion paper, ii) their status/influence within their respective 
circles, e g the Chairman of a crop breeding association, will have the possibility to involve his 
colleagues into activibes of the network. The nature of such involvement will depend on the 
status of the crop, e g dialogue and interactions will be developed with existing breeding 
association when the breeding history of the crop is important, whereas more direct links can 
be envisaged for crops in which breeding is done by a few specialists. 

ii)A minimum programme of concrete actions 
Participaints ofan inaugural Workshop are not expected to issue a plan of action which will, 

for example, lead to the immediate development of an integrated conservation approach. The 
listing of all possible collaborative activities by participants of a Worksl-op, as done in the 
previous section of this paper will not serve the purpose of creating a network. A priority list 
of well-targeted objectives has to be agreed. A consensus on the strategies to be followed for 
reaching these priority objectives has to be obtained, and this includes commitments from 
participants and deadlines for each step of the agreed strategy. 
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Proposals for launching ambitious and long-term projects which require extra funding orany 
specific conditions to be fulfilled prior to their implementation should also be part of the 
recommendations of the Workshop.The effective and immediate collaboration on a minimum 
plan of action will sustain the further formulation of these long-term projects and their 
implementation. 

A consensus on the code of conduct for sharing germplasm and information within the 
network is an absolute prerequisite for any further developments (refer a basic principle). 

iii) One or more regional/international databases 
The establishment of a crop central database is one of the compulsory requirements for 

IBPGR to consider its continuous support (under whatever form). The scientific role and the 
responsibilities of an international database within the development of a network have been 
outlined in section documentation. The Institute acting as central database, if not a major 
collection for the crop, should be widely esteemed for its crop expertise, and it should be able 
to dedicate staff time and expertise to pursue the objectives of the network. The continuous 
collation, updating and analyses ofdata is only one part of its duties. In short, it should play a 
leading role in keeping the momentum of the network 

iv)Coordinating body 
The nomination of a Coordinating Committee may be desirable to support the activities of 

the international database, to follow-up activities as agreed and to pursue the implementation 
of long-term collaborative projects as recommended by the participants. The search for funds 
in order to develop further activities of the network (see Funding) should also be part of their 
responsibilities as well - theone to reconvene plenary meetings for assessing thedevelopment 
of the activities of the network and to propose and promote new collaborative projects. 

v)Funding 
Members are already involved in the expenditure of funds within the framework of their 

national programmes. The operation of the network should not be regarded necessarily as an 
additional financial commitment but rather as a mean of gaining maximum return from 
resources which are already committed. 

It is however unquestionable that, despite growing interest in public and official circles for 
biodiversity, funds made available to genetic resources activities are insufficient. An interra
tional approach at the crop genepool level, targetting priorities and outlining the mosturgently 
needed salvage actions, will be a strong incitement for national or international funds to be 
channelled to genetic resources activities. 

vi) Institutionalization of the network 
The International Databases need additional staff and funds to adequately assume their 

responsibilities (refer to (iii) One or moreregional/international databases). Thus the commit
ments and responsibilitiesofa cropdatabaseshould befully recognized by thegoverning bodies 
of this institute to ensure the long-term viability of the network. Running costs of the database 
and of its coordinating activities should be included in the regular budget of this Institute like 
any other of its normal duties. 

Such institutionalization, which isvital forthegood operation of thecentral database, should 
be sought forall partners (national programmes) ofa crop network to ensure the safe extension 
of the activities of the network. Therefore, the structures, activities and achievements of each 
network should be presented in an official way to governmental or political instances for 
obtaining some type of formal recognition. For example, short presentation to the FAO 
Commission on Plant Genetic Resources on activities of each network could help to serve this 
purpose. 

vii) Abasic principle 
The free exchange of genetic resources and of their data is a condition for the participation 

in the network activities, which has to be clearly outlined at the inaugural Workshop. 
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However, this raises difficulties when genetic resources are defined sensu lato, e.g. genetic 
stocks and breeding lines. There may also be reluctance in some cases or, even legal obstacles 
in communicating evaluation data. Those constraints have to be raised up. As a basic rule, the 
provision of data to the central database should always mean the availability of the related 
materials (a temporary unavailability due to the need of multiplication before its distribution is, 
of course, understandable). 

At an earlystage, a pragmatic approach, forexample, the free availability ofgenetic resources 
sensu stritoand oftheir passportdata as well asofa mnimumset ofcharacterzation/evaluation 
data maybe more reasonable than statements of goodwill which will not be honoured by a large 
part of the participants; this is on the assumption that those restrictions are agreeable to all 
partners. However, the free distribution of all genetic resources and of the global related 
information must be a dear objective of all networks. The sharing of the workload for 
maintenance of the material to the exclusive benefit of a few national programmes which best 
have the financial resources to best exploit this germplasm, is not defendable, neither on an 
operational nor on an ethical point of view. 

Until now all concerned parties involved in the establishment of networks have understood 
this basic requircrnent and the principles of the full sharing ofall types of data have never been 
rejected. Nevertheless, ta!dhi ,Lto account thenatural competition between different programmes, 
rules and codes of cop duct will have to be developed within each network in accordance with 
the specific conditiors of the crop 

IBPGR's role 
IBPGR acts as a catalyst in bringing together the relevant specialists to come to decisions on 

the structure and functions of a genetic resources network It facilitates, in Jie limit of its 
possibilities, the development of the activites of the network 

In the framework ofits assistance to national programmes, IBPGR will give priority to those 
whoarefaced upwith constraints which impedethem to fully participate in activities of thecrop 
networks. Similarly the recommendations for collaborative research issued by each crop 
network will allow IBPGR to better focus its research programme to the most relevant needs 
within the genetic resources community. 

It should be the vocation of all international organizations involved with genetic resources 
activities to facilitate the development of the activities of the networks. IBPGR, through its 
Regional Offices, will encourage and facilitate collaboration between all participants of the 
networL. RegionalCoordinators, as well asstaff from Headquarters, besides their obvious roles 
as technical advisors have also the task to promote the objectives of the networks to the upper 
level of the concerned Institutes or to the higher authorities responsible for the national genetic 
resources programmes or national breeding programmes. 

In the course of the development of the networks, misunderstandings may arise. For 
example, some partners of a network may come to the conclusions that the leading Institute/ 
t-entral database is unitarilly benefitting of the common activities or, reversely, persons 
responsibleofthecentral database may judgethat some partners benefitof theinputoftheothers 
without really bringing their due contributions. It wll be the difficult responsibility of IBPGR 
to provide a neutral assistance and advice in order to help in the solving of this type of 
bottlenecks. 

IBPGR iswilling to financially support the inaugural Workshop as well as the first meeting(s) 
of the CropCoordinating Committees, when this isnecessary. However, it has no possibility for 
continuous funding of such event, and the networks should become quickly financially self
sustaining. IBPGR's major role will be to assist Coordinating Bodies in seeking funds to donors 
for the coordination and expansion of their activities. 

Other collaborative approaches 
The implementation of crop networks is called for major crops as well as for a number of so 

called minor crops, in which a minimum of collections and activities are already existing. It is 
yet questionable if this concept may be useful, or,at least, applicable in its actual philosophy, to 
all minor or neglected crops. Other approaches based, for example, on uses of the product or 
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on ecogeographical backgrounds, may reveal more operative, for example, in the case of 
medicinal crops. 

Many scientific problems or technical approaches are sinular for all crop genepools. 
For example, each international crop database, which is actually implemented, .an benefit 
of the experience acquired in the past by previous ones and thus become operative much 
faster than five years ago. Working Groups, networks, Committees or any other structures 
as felt necessary by the documentation officers of international databases could be created 
to enhance further exchange and analyses of data. Similarly, Working Groups or any other 
collaborative structures for enhancing specific fields of research such as seed physiology, 
core collection, could also be most useful. As an example, IBPGR intends to organize an 
international Workshop on core collections. 

National genebanks are more than an addition of different crop genepool col!ections. 
Indeed they have the role of integrating all approaches concerning genetic resources 
activities and their duties towards society go far beyond the concept of crop genepool. 

Thus global collaborative structures between genebanks to share problems and improve 
their practices are also necessary. In Europe, the Genebank section of the EUCARPIA, which, 
by the way was one of the main facilitator for the creation of the ECP/GR should be created if 
not already existing as it gives the opportunity to discuss, study and stimulate common 
approaches on general issues. 

Finally, and this list of different possible international approaches do not pretend to be 
exhaustive, the regional collaboration in a political or ecogeographical framework, should not 
be neglected. If in the past some failures have been registered, there are also obvious 
achievements through this type of collaboration, e.g. Nordic Gene Bank, Dutch-German 
cooperation. 
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Summary 
The setting up of in situ conservation of genetic diversity, results for both 
geneticists and nature conservationists, in enforcing only limited and particular 
aspectsof global biodiversity conservation. Theauthors, considering this problem 
from a geneticists point of view, point out the different steps in the organization 
to reach a satisfactory degree of conservation of wild crop relatives. From the 
example of protected areas, such as parks and reserves, originally created to 
protect nature, they study the biodiversity from the nature conservationists point 
of view. In conclusion, they recommend pragmatism in conservation actions. 

The need for a global approach 
Genetic conservation versus nature conservation. In spite of the growing consensus 

towards Biosphere conservation, this issue still looks somewhat provocative. Beyond the 
official statements, indeed, thecurrent practice ofgeneticists and breeders on one hand, and 
of ecologists and nature conservationists on the other hand shows clearly that deep 
divergences do exist between them. 

It would be wrong to think that those divergences aresimply theexpression ofdifferent 
habits or of obsolete corporatism. In fact, both approaches are firmly based on scientific 
postulates that look indispensable in our state of knowledge, in the lack of a unified theory 
on the living world. But these approaches proceed from two contrasting philosophical 
conceptions of the relationships between Man and Nature. 

Some geneticists don't hesitate to assert that 'there is no optimal method to manage 
diversity; instead, according to the type of management, different types of diversity will be 
generated' (Gouyon 1989). Ecologists and managers of natural areas come to similar 
conclusions (Owen 1972). 

All this leads us to think that if scientific controversies have to follow their own path, 
they may bestimulating if theactors of conservation are able to reach pragmaticand realistic 
compromises whenever it is necessary to take concrete decisions. 

A lot of confusion has arisen about what may be called in situ conservation. Properly 
speaking, it deals with wild living beings let to live and reproduce freely in natural habitats. 
Of course, there are no dogmatic limits, and for example forage plants in permanent 
extensive meadows may be included. But it seems better to exclude from this contribution 
the case of primitive cultivars that are sown and grown in ploughed fields. Although it is 
theoretically interesting to think about an in situ conservation in that case, it would mean 
conserving at the same time entire agrosystems, including human populations, what looks 
very difficult, if not more. The case of weeds is of course intermediate. For both primitive 
cultivars and weeds, there would be few differences between such an in situ conservation 
and ex situ conservation in the field. 

The first step for in situ conservation is to realize ecogeographical surveys, as was 
stressed by IBPGR (1985). Perhaps it is important to insist once more on the urgency we have 
to face, before many a population of potentially useful plants are irreversibly destroyed as 
a consequence of land management, building of roads and houses, golf areas, etc. Only with 
good basic surveys will we be able to reach compromises with a growing social demand 
towards otheruses of land. From now on, nowhere on earth will it be possible, due to human 
demography, to ensure a long term survival of species that do not benefit from human 
activities, without a conscious and voluntary action plan enacted even before having had 
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the time to set up the strong scientific basis we would prefer. 
As an urgent task, we propose to realize chorological atlases, in order to have a good 

information about the distribution of each taxon, putting to light the discontinuities, the 
presence of isolates and the distribution of infraspecific taxa or particular phenotypes that 
were noted by previous botanists. 

Through field surveys and bibliography, the ecological amplitude ofeach taxon could 
be approached through a set of parameters such as altitude, plant communities, soil and 
climate parameters. 

The size of populations and what is known about theploidy level and the reproductive 
pattern would also help to identify the sites to be chosen. 

The ways of Insitu conservation 
What is really in situ conservation? Wouldn't it be better to speak of various methods 

of in situ conservation, ad~pted to the objectives that have been decided? 
In the lack of thorough surveys ofeach site, we may of course rely on theoretical models 

or common knowledge the pertinence of which is nevertheless more and more disputed. In 
a recent meeting held in Israel to assess the results of several years of research on the wild 
populations of Triticumn dicoccoides in Ammiad, one of the rapporteurs (Namkoong 1989) 
stressed that the mechanisms thrown to light relating to populdtion dynamics and genetics 
would in no Lase have been predicted by theory, and that from now on, conservation projects 
based on theories 'elaborated from insular models and hypothesis of random distribution 
of genes and phenotypes, or permanence of selection pressure' could no longer be 
considered valid. Thus, although 'Theory' could have been comfortable, we are obliged to 
recognize that it is only a partial approach of reality. 

Consequently, we could add to the careful recommendations formulated by IBPGR 
(1985) the comment that a conservation plan must not be the consequence of a choice 
between neutralist and synthetic theory of evolution, but must ensure that in any case, 
the global diversity available be effectively preserved. 

So, a conservation plan will have two objectives:
 
" maintain the highest number of individuals possible, at the site level as well as in
 

the whole distribution area, in order to allow, statistically speaking, the conserva
tion of rare and presently neutral alleles, and the emergence of a new variability, 

" and at the same time, maintain the greatest di ;ersity of habitats, confronting the 
taxon to the greatest number of elements of natural selection, allowing so the 
emergenceof selected characters, ormoresimply a high allelic frequency forthebest 
adapted characters, which by the way makes the breeder's task easier. 

Practically, when the taxon considered is rare and its global number of individuals is 
reduced, it will be appropriate to conserve insituall thepopulations known. When the taxon 
occurs to be more abundant, it will be appropriate to sample the conservation sites in order 
to maintain the highest number of 'adaptative units' (Tigersted 1989), that is to say 
populations permanently submitted to natural selection, ecological stresses, interspecific 
competition and parasite pressure. The choice will be based on a complete chorological 
survey and a good knowledge of the ecological amplitude. This approach will of course 
integrate the populations in which individual characters useful for the brecder,such as male 
sterility, have already been detected. 

The contribution of specialists of natural habitats management coming from nature 
conservation agencies will be very helpful to: 

" describe and characterize the habitats; 
" identify evolution and management indicators; 
" define the management systems to be implemented according to the objectives of 

conservation. 
Many phytoecologists have also been concerned with rare and threatened plant species 

conservation, in the last decade. They elaborated a methodology ofanalysis ofenvironment 
constraints, very simple to implement. This method is mainly based on the sigmatic 
approach of phytosociologists, complemented by some physical and biotic analysis. 



CROP NETWORKS- NEW CONCEPTS FOR GENETIC RESOURCES MANAGEMENT 25 

This method allowsone to define easily the management constraints we have to 
implement into habitats to maintain the population of a given species. It is worth knowing 
and using for in situ conservation of wild relatives. 

At the level of a population or an aggregate of populations, we could differentiate: 
" 'biodiversity reserves', where the manageraims to maintain globally the population, 

avoiding undesired human pressures and in many cases perpetuaiing some 
traditional agricultural practices (or activities giving similar results) in oyder to 
maintain ecosystems which favour the taxon. Those ecosystems are often secondary, 
and cannotbeleft to recover a state prior to anthropization, due to thedisappt'irance 
of important elements of ecosystems such as big herbivores, in Europe an,Iother 
areas (Lecomte 1987). 

" 	 'genetic reserves' sensu stricto,especially created or adapted to conserve a population 
or several populations of wild crop relatives. Those reserves would be monitored 
on a long term basis, and act as the framework of multidisciplinary research work. 
We could have so a feed-back effect on the management system, and several 
management modes could be implemented, compared and expertised. This would 
be possible of course only with adequate funding throughout many years. It would 
surely bring to light many scientific results, and act as rrodels for conservation 
strategies in many other areas. 

The role of protected areas and nature conservation 
As they already have a legal status, and often some managing and scientific staff, it 

seems logical to try to add a new role for the areas which are protected in a way or another. 
In most cases, they inherited the tradition of hunters and foresters, and were created to 
conserveremarkable landscapes and combinations ofecosystems, and the habitats required 
to maintain populations of big mammifers. They nevertheless contain some diversity of 
habitats, allowing them to house wild crop relatives and potentially useful taxa. This is 
particularly the case of the protected areas which embrace extended parts of secondary 
ecosystems. This kind o ecosystems are more or less stable, and depend upon traditional 
human practices, and they are often dominant in the managed natural areas of Europe and 
the Mediterranean. 

It is obvious that those areas were not originally created to conserve wild crop relatives, 
and that it falls very rarely within the direct preoccupations of theirmanagers. Some experts 
(di Castri and Youn~s 1990) are very critical in regard with National Parks and Biosphere 
Reserves, as to their ability to manage biodiversity at the genetic level. The list of gaps to be 
found is long: 

• 	 no species inventories in most cases; 
* 	 management systems not taking into account the individual species and even less 

the genetic diversity; 
" no detailed eco-geographic survey. 
Until now, flora has been with insects the poor parent of nature protection worldwide. 

This is exemplified by the status of flora in European regulations. The majority of legal texts 
protecting the flora aim essentially at forbidding oi 'imiting direct attacks such as gathering, 
felling, or pulling up, etc. The measures of habitat protection are rare and often difficult to 
implement (de Klemm 1989). 

In fact, the inclusion of flora per se as a specific object of nature protection is a recent 
issue. Traditionally, conservation was conceived in a global way, at the level of whole 
ecosystems, as is the case in the US National Parks (Kushlan 1979). Many conservationists 
also consider that in a managed area, the only acceptable measures are those which minimize 
or even suppress the factors of anthropic origin, with the recognized objective to let the 
dynamics of the ecosystem and the animal populations act spontaneously, even if it leads 
to the disappearance of certain species. However, other experts have a more balanced 
opinion: they recommend to maintain on a given territory a mosaic of habitats belonging to 
the different stages of an ecological succession (concept of climacic complex, Blondel 1979). 
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Let us now come back to managed areas. Many sp,."ialists consider that their actual 
distribution doesn't a!lo% them to respond to thereluirements of biodiversityconservation, 
above all at the genet c level Furthermore, in the perspective of global clinatic change, the 
location of existing ianaged areas is even more questionable (diCash i and YounLs 1990). 
European parks, perhaps due to their relatively small size, have to face with sevei ecnticism 
from the viewpoint of nature protection. 

Nevertheless, conservationists and genetic resources specialists should be aware that 
the process of area protection is a lengthy one, needing the mobilization of a considerable 
energy and time in order to supersede governmental and political obstacles, tr..sform the 
hostility of some fi actions of local populations into a favourble neutrality, and raise funds 
needed for management and public order. At least ten years are necessary for a project of 
protected area to come to an end and beenforced in the field by concrete actions. Everywhere 
in the world, and above all in democratic countries, creating a reserve or a park results from 
a compromise in the elaboration of which political and social criteria play the same role as 
biological criteria. 

This kind of areas have always been the result of important investments made by local 
and regional authorities.Thus it seenL,; wise to optinize those investments by incorporating 
them into a network of conservation of wild crop relatives when such plants are present. 

The role of ax situ conservation 
In this context, the role of e.xsitu conservation is easy to define. It givs the worker the 

advantage to have genetic diversity immediately available, and it ensures the conservation 
of a significant part of the diversity present in nature, as a duplicate of in situ conservation. 
It would be aii illusion to think that we may conserve ex situ the whole array of diversity, 
both forscientific and financial reasons. A rational strategy would be to limit our pretention 
to the conservation ex situ of: 

" a representative sample of each identified population of rare and threatened taxa; 
"the genetic material necessary for the working collections ofgeneticists and breeders. 
A good coordination between in situ and ex situ conservation will of course have to be 

fulfillkd, probably through the designation of a coordinating agency. 

Conclusion 
As a corclusion, let us say that in situ conservation of genetic diversity is a complex 

issue at the interface between cropgenetic resources and iitureprotection (Chauvet, 1989). 
It has to deal with all the levels of organization of the living world, from the molecular to 

the population level. It needs multiple approaches and the contribution of specialists from 
different disciplines, who are not used and not always willing to work together, and appears 
as a challenge of nowadays. 

The moment has come to go further than mere intentions. A strong impetus needs to 
be given to overcome organizational obstacles (let us remind that classically, genetic 
resources are in the frane of agricultural research, whereas nature protection is in the frame 
of environment). 

If real shadows do persist in scientific knowledge, particularly in population geiietic.z, 
we are convinced that we know enough to set up a pragmatic strategy to conserve this part 
of biodiversity represented by wild crop relatives. 
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Summary 
A brief review of Plant Breeders' Right and Intellectual Property Protection 
legislation is presented, with special emphasis on the actual orpossible consequences 
for access to genetic resources. Differences between Europe and the US are pointed 
out. These developments are related to global developments in genetic resources 
conservation resulting from amongst others the FAO Undertaking on Genetic 
Resources and the concept of Crop Networks evolving through the IBPGR. It is 
argued that Intellectual Property Protection may negatively effect availability of 
genetic resources and that this issue requires attention. Some examples are given 
that illustrate the difficulties that may result from natural transfer of protected 
characters through outcrossirg into landraces and even wild relatives in centres cf 
diversity. 

Introduction 
The emergence of modern biotechnology has diffused the definition of plant genetic 

resources to include apart from plants also their individual constituent elements such as 
genes or other fragments of DNA, specific processes, plant tissue, cytoplasms, cytoplasmic 
organelles, enzymes, proteins and so on. Private industry plays an important role in plant 
biotechnological research. In the context of plant genetic resources this refers to research at 
the molecular and cellular level employing advanced techniques to identify, isolate and 
transfer carriers of genetic information in any form. A major outlet for the results of such 
research are plant varieties. While in the past plant breeding typically formed part of the 
agricultural sector, it is now more and more moving into the modern cherrical industrial 
complex. Traditional plantbreeding evolved a moderate form of legal variety protection, 
Plant Breeders' Right (PBR), guaranteeing third parties free use of any protected variety for 
the purpose of creating othervarieties. The industrial complex generally considers this form 
of research protection totally inadequate for their purpose and argues that it reduces the 
value of protection in the field of plant biotechnology to practically nil. A number of 
industrial countries have responded to such arguments and are cons'dering or have started 
to expand patentable material to include plants or parts thereof. This represents a radical 
step with potentially large consequences for ownership of and access to genetic resources. 
In historical context it would be or is a turning point. Domestication, improvement and the 
movement of crops to new regions has been based on the principle of free access since the 
dawn of agriculture. Agriculture in the major industrial regions of the world havebeen main 
beneficiaries. European agriculture depends largely on crops introduced from elsewhere in 
historical times and continues to depend on genetic diversity available in centres of origin. 
With the advent of commercial plant breeding this principle of free availability of genetic 
resources rooted in the agricultural philosophy was upheld by Plant Breeders' .Right 
legislation. 

The present debate on extending Intellectual Property Protection (IPP) to include living 
organisms is heavily dominated by short term industrial interests motivated by market 
control and corporate profits rather than by the interests of agriculture and society as a 
whole. It appears a confrontation between a moderate agricultural and a more competitive 
industrial philosophy. The growing relationships of universities and public supported 
institutions with private industry in biotecluiological research has profound effects on the 
directions of research, intellectual secrecy and perhaps even public accountability. It 
certainly effects attitudes towards intellectual property protection issues. In this article these 
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issues are discussed from the point of view of plant breeding and genetic conservation and 
access to genetic resources in a global context. 

Plant Breeders' Rights 
PBR is a right granted by a government to plant breeders to exclude others from 

producing and selling propagating material of a protected variety fora period of 15-30 years. 
'Breeders' Exemption' allowing without restriction use of the protected varicty in the 
creation of new varieties is central to PBR. It expressed the unanimous wisf,to preserve free 
availability of genetic resources when the international convention on PBR was drawn up 
(UPOV, 1974). The reasons are obvious. Plant breeding is a step by step process developing 
better yielding varieties with improved characteristics or adapted to new environments. 
Current cultivars represent thesumof past achievements going backto the original landrace 
material. New characteristics identified, e.g. disease resistance genes, need to be bred into 
varieties throughout the range of distribution of the crop or where the disease occurs. Any 
restriction in the availability of new and useful materials was considered unacceptable in 
the general interest. It couid restrict progress in crop improvement geographically and 
might stimulate undesirable monopoly situations where industrial companiescould decide 
who would and who would not have access to improvements essentially based on products 
of nature. Hence PBR was not conceived in its present form because varieties could not meet 
the requirements of industrial patents. It was specifically designed to provide a careful 
balance between the interests of the plant breeders and those of producers and consumers. 
The patent requirement of non-obviousness was dropped. New varieties are developed 
rather than invented. New characters are generally discovered through evaluation of 
genetic resources and are not a new creation. Furthermore the characters in themselves tend 
to be obvious in the context of crop improvement rather than novel and unexpected. To be 
eligible for PBR protection a variety must be distinct from other varieties in one or more 
characteristics relevant to the difference, it has to be sufficiently homogeneous and stable 
in its essential characteristics and not yet commercialized. As a system it has worked well 
and allowed the evolution of a large and successful plant breeding industry in industrial 
countries that adopted PBR legislation. 

PBR is a national legislation. International harmonization is achieved through the 
International Convention forthe Protection of New Varieties of Plants (UPOV Convention), 
initially in 1961 adopted by 5 European countries. Since 1978 also non-European countries 
have joined raising the number of member-states to 19 including most industrial countries. 
The primary objective of PBR is to stimulate private investment in plant breeding. This 
assumes the presence of a private seed industry or an official policy aimed at stimulating 
plant breeding in the private sector. As it is, in most developing countries plant breeding is 
mainly done in public institutions, while the international institutes of the Consultative 
Group on International Agricultural Research (CGIAR) have led to a total open and 
obviously successful public financed system of plant breeding. Key characteristics are free 
exchange of breeding materials in all stages of development and international cooperation 
in multi-locational testing of such materials. It is difficult to see how such a system can be 
made compatible with national PBRlegislation. Furthermore there is someconcern that PBR 
legislation as formulated under the UPOV convention could make it difficult for a national 
seed industry to develop in competition with large international companies. This could lead 
to dependency situations in basic seed supply which most countries do not find acceptable. 

Strengthening PBR systems 
Private breeding companies, both in Europe and the US have felt for some time that 

adjustments were required in PBR. A major revision of the UPOV Convention is under way. 
At the same time the E.C. Commissions' Directorate General for Agriculture (DG V) has 
prepared a 'Draft Council Regulation on Community PBR' in 1989, taking note of the 
proposed changes in the UPOV Convention. With regard to the availability of genetic 
resources, a main change considered is to restrict the interpretation of the 'Farmers 
Privilege' to limit farmers practice to safe seeds of protected varieties for future sowing. 
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Furthermore modifications are proposed in the principle of 'Breeders' Exemption' to 
increase the so-called minimal distance between varieties eligible for PBR protection. It is 
meant to curb cosmetic breeding, only changing one or more characters to satisfy present
distinction criteria. It is proposed to introduce a classification of'derived variety', providing 
for joint protection together with the original parent variety. The EC draft proposal also 
contains a modified definition of what is considered a variety to be: 'any group of plants as 
well as parts of those plants as far as they comprise of more than a cell or cell line and are 
usable for the production of plants'. 

Patent protection 
A patent is a right granted by a government to inventors to exclude others from 

imitating, manufacturing, using orselling a patented process or product for commercial use 
for a period usually 17-20 years. In return for a patent the inventor discloses how the 
invention works so that knowledge is available to the public. To obtain a patent, the subject 
matter has to be novel and inventive, ie not obvious to a person skilled in the art. Pateiit law, 
as PBR contains a provision known as 'research exemption' which however allows others 
only to study the protected subject matter. Hence, unlike PBR reproducing or multiplying 
it in any form is not allowed. 

Internationally the Paris Convention for the Protection ofIndustrial Property provides 
for a universal trcaty. Establishing equal rights for nationals as well as for residents of its 
member countries under the national laws regulating industrial property rights. At present 
100 countries are members. A United Nations specialized agency, the World Intellectual 
Property Organization (WIPO) is charged with the administration. 

Variation InIntellectual property protection 
In spite of the various international conventions and agreements, there still is 

considerable variation in procedures of granting and in the interpretation of requirements 
in both PBR and in industrial patents Such differences exists specifically between Europe 
and the US reflecting differences in their legal and political systems. Aspects relevant to 
genetic resoures are briefly reviewed. 

The differences in PBR between Europe and the US are mainly procedural The actual 
nature of the protection is largely comparable as far as it affects genetic resources. 

In patents the situation is more complicated. European paten" laws are harmonized 
through the Strasbourg Convention of 1963 and subsequently by the European Patent 
Convention (EPC) of 1973. However also within theEPC therestill is considerable diversity.
The European Patent Bureau can issue patents for one or more of the 14 member countries. 
However the actual protection provided is still determined by national laws and may differ 
from country to country. Since not all EC-member states are members of the EPC, the 
European Community has drawn up a Community Patent Convention (CPC) providing for 
unitary patents within the Community. However it is not expected to become operational 
before 1992. 

In essential aspects with regard to patenting biological material there is considerable 
agreement within Europe. All European patent laws contain provisions by which certain 
subject matter is explicitly excluded from patent protection. The EPC under Art.53(b), and 
thus the patent laws of all EPC member states, exclude from patent protection plant or 
animal varieties or essential biological processes for the production of plants and animals. 
US patent law does not contain any exclusions. Here the extent to what is patentable is 
determined by case ;aw. 

In Europe considerable emphasis is placed on the cnteria of non-obviousness whereby 
the invention should bea technical problemplus thesolution to that problem, oris a teaching 
for a technical operation (Bent et al. 1987). In the US a patent may be granted to whoever 
invents or discovers any new and useful process, machine, manufacture, or composition of 
matter or any new and useful improvement thereof. The criteria of non-obviousness is less 
stringently applied and need only be 'sufficiently different from the prior art'. In the US 
patents are granted for parallel cases even when the underlying problem has been solved 
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already. In Europe this is much more difficult. This is a very fundamental difference, 
specitically with regard to patenting biological material. 

Paten'dng Inplants 
Industrial patenting in biological materials has become a matter of intense debate since 

new developmients in biotechnology are starting to have an impact on industrial, agricultural 
and environmental processes. In plants intellectual property protection is not anymore 
restricted to varieties developed by plant breeding, but also concerns independently 
products and processes in plants including genes and gene products (enzymes, proteins, 
etc.), cytoplasm, cytoplasmic organelles transferred across natural biological barriers and 
so on. Through sequencing and appropriate probes precise identification of transferred 
segments of DNA has become possible. Similarly, genetic resources now not only cover 
plants but also include any DNA fragment isolated and transferred from any type of living 
organism to improve a variety. Much of this research and its application is done outside 
traditional plant breeding in industrial companies. 

In line with industrial practices, private industry argues that patent protection should 
be extended to include 'inventions' in biotechnology without restrictions when basic 
requirements of patent protection can be satisfied. They consider PBR to provide totally 
inadequate protection. 

So far, patenting of biotechnological inventions have progressed based on legal 
interpretation of patent law. More fundamental aspects such as what consequences it may 
have for plant breeding in general or for genetic resources in particular do not seem to have 
had the same attention. 

Some recent developments 

The USA 
In the US the system of case law resulted in a ruling by the court on a genetically 

engineered bacteria that 'the relevant distinction was not between living and inanimate 
things, but between products of nature, whether living or not, and man-made inventions' 
(Sasson 1988). This was followed in 1985 by aruling in the'Hibberd case' that airaize variety 
containing an increased level oftryptophan constituted patentable subject matter under US 
patent law. The conclusion i hat genes, plant parts, plants, plant varieties, and processes 
fordeveloping new varietie- 'id hybrids constitute patentablesubject matterunderUS law 
(OTA 1989). The maize-tryptophan patent in essence means that any maize variety with a 
tryptophan level above the stated !evel would fall under the patent regardless of how this 
level has been achieved. It thus discourages any further breeding or improvement of 
tryptophan in maize at least in the US. It contributes to genetic uniformity and nullifies one 
ofthe most important objectives of patenting, tostimulate furtherresearch and development. 
The US system is based on the assumption that adopted rulings can be challenged in court 
and juris prudence will take effect. It seems likely that this will happen in the present case. 
In fact it appears that the US Board of Patent Appeals and Inferences has already raised the 
criteria for patents in living organisms significantly (Shands, pers.com.). Mean while the 
ruling stands and has far reaching consequences also outside the US leading to a multitude 
of patent applications. 

Europe 
In Europe theEPC allows patenting ofmicro-organisms but does not allow patent protection 
for plant and animal varieties and essentially biological processes (Art.53(b)). However 
strong pressures from private industry, arguing that without parity in patenting Europe 
would be left behind in biotechnology, led the EPO to grant in first instance patents on 
several plants. Legal justification put forth was that while plant varieties were excluded in 
the EPC this would not necessarily apply to plants as such. This somewhat liberal 
interpretation isstill disputed in the EPO Court of Appeals. It, in a way suggests that EPO 
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is attempting to adopt US procedures of circumventing existing legislation through case 
law. 

Fundamental changes in the EPC will require a lengthy process of renegotiation. 
However within the EC national patent laws can be changed more rapidly through 
directives by the European Council. The 'Proposal for a Council Directive on the Legal 
Protection of Biotechnological Inventions' (Commission of the EC 1988) is meant to do just 
that. In its draft form the patentable subject matter is defined to include ultimately plants 
and animals, the offspnng of these plants and animals, and products of protected 
biotech nological processes, even plant and animal varieties. Hencealmost anything biological 
becomes patentable subject matter. The most remarkable, almost outrageous proposal is the 
reversal ofproof. If on a product or process a patent is issued, any 'inventor' of an alternative 
genetic solution must provide the evidence that it differs from the former solution. Not 
surprisingly these proposals received strong support from especially large pharmaceutical 
and chemical companies in Europe. On the other hand plant breeders backed by agricultural 
organizations and UPOV are concerned that such patents will de-facto limit the free 
availability of varieties for further breeding and undermine thereby a basic principleof PBR. 
Added to this is a general concern that patenting in living organisms may result in the 
'privatization oflife' which has profound ethical consequences. Resolution of this controversy 
will obviously be extremely difficult. 

Developing countries, centres of diversity 
Patenting in plants has come at a time when the whole issue ofaccess to and ownership 

of genetic resources has become a matter of global debate. Partners in this debate are 
developing countries, some harboring still existing centres of diversity of crops and 
industrial countries requiring such diversity for their crop improvement including 
biotechnology. Through the FAO Undertaking on Plant Genetic Resources (FAO 1985) 
developing countries sought recognition for their sovereignty over their natural wealth 
while accepting the basic principle that genetic resources should be seen as a 'Heritage of 
Mankind'. Initial misunderstandings over the nature of protection provided in industrial 
countries by PBR were resolved and balanced by a proposed 'Farmers' Right'. Farmers' 
Right is meant as a recognition of the input of many generations of farmers in the 
development of landraces. Unlike PB? a Farmers' Right can however seldom be attributed 
to a specific farmer or even a farmer courmunity. The not:on that specific landraces have 
evolved in a particular locality over long periods of time is generally not realistic. Landraces 
tend to be replaced and moved around, introgressed and so on in a dynamic system of 
genetic change.It does not provide a stable situation. Hence,while landraces areundoubtedly 
ofgreat value asa genetic resource for plant breeding, it is difficult if not impossible to define 
individual landraces, assign a specific or relative value to themand decidewho is the owner. 
An interpretation of Farmers' Right accepted by the FAOCommission on Genetic Resources 
sees it as an expression of the principle of global international responsibility to conserve 
landraces and thereby insure their availability. At present approximately 125 countries, 
including most industrial countries are members of the FAO Commussion on Genetic 
Resources while around 90 countries accepted the Undertaking in principle. 

However the possibility of patenting individual genes or gene products has added a 
new complication with potentially far reaching consequences for the basic principle of 
unrestricted availability of genetic resources. It not only threatens genetic diversity as a free 
resource. If countries in centres of diversity will respond by extreme interpretation of 
national sovereignty over their genetic diversity, conservation itself may be endangered as 
it becomes the sole responsibility of national governments often lacking the necessary 
financial resources. 

Discussion 
Unrestricted availability of plant genetic resources for further crop improvement has 

been a basic principle in agriculturesince the dawn of agricultureand wasupheld in modem 
plantbreeding. 

http:change.It
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There is no argument that any meaningful input in crop improvement should be 
adequately rewarded in order to stimulate such progress. Such rewards should benefit the 
inventor but take into account the interestsof society asa whole. In plantbreeding thegeneral 
interest is obvious; to provide farmers with the best material available for their particular 
farming systems and at the same time to insure overall availability of food to a growing 
world population at affoi dable prices and there were the food is needed. To satisfy these 
objectives, any nionopoly situation is inappropriate. 

Biotechnology is clearly making significant contributions to plantbreeding through a 
better understanding of gene action and the ability to manipulate genes across natural 
crossing barriers It will increase the tools available to speed up introgression of alien 
germplasm into breeding populations and cultivars and provide techniques that will 
improve selection progress. Thesuggestion often madethat it will revolutionize conventional 
plantbreeding seems somewhat exaggerated. Plantbreeding is more than adding small 
segments of DNA to a cultivar. Most characters of agricultural value are regulated by 
numerous inter-acting gene complexes. Hence crop improvement will probably continue to 
depend largely on conventional plantbreeding for some time to come. Forms of rewards 
provided to biotechnological research should therefor not have a negative effect on 
plantbreeding in general. This issue seems so far to have had curious little attention. 

The World Industrial Property Organization (WIPO) recognizes three categories of 
inventions related to biological materials (WIPO 1986). 

a I Inventions relating to an organism or material per se (products). 
*21nventions relating to a process for the creation of a living organism or the 

production of other biological material. 
e3 Inventions relating to the use of an organism or material. 
Categories '1' and '3' are relevant to the present discussion as they cover plants and 

parts of plants. Any form of patent protection which does not stipulate free use of a plant 
for further breed ing restricts access to it as a genetic resource. It has been argued that therefor 
patent protection ofany isolated geneshould beexhausted when sucha geneis incorporated 
in a plant. Obviously this vipw is hotly contended by private industry involved in 
biotechnology. This is understandable as it would make the invention freely available as 
soon as such plants are commercialized. It has been suggested that through licensing, 
varieties containing patented genes can be made available for further breeding, although 
apparently compulsory licencing so far is rejected by biotechnological companies. Another 
alternative would be for the owner of a patented gene and its construct to transfer the 
patented system for a fee at the request of interested plantbreeders. The cost and time 
involved in backcrossing such a character in other varieties would than determine the price 
that could be asked for such a service. This alternative Inight present an acceptable 
compromise when the basic criteria for rewarding a patent, to be an 'invention' and not a 
'discovery' and to be 'non-obvious', arestringently applied. Most biologist would arguethat 
these cnteria should make it exceedingly difficult for genes orgene products to qualify for 
patent protection. A finite set of plant-enzyme systems are regulated by essentially similar 
DNA sequences across taxa. Secondly surely theidentification of a specificgeneor biological 
process is generally a 'discovery' and not an 'invention'. Using an existing 'product' in a 
novel and concreteapplication may satisfy patent requirements However if that requirement 
is interpreted in biological rather than in legal terms, it may raise the threshold for what is 
patentable to a level that makes biological sense and is acceptable to plantbreeders. 

Regardless of patent requirements, enforcing such patents might prove difficult. In 
regions were landraces or open pollinated varieties are still common, introgression of a 
patented character will undoubtedly take place. In fact introgression between modem 
varieties and landraces and among landraces is the rule in such situations. It forms part of 
the informal system of crop improvement enriching thegenepools of local material. Can the 
owner of the patented character claim his rights on such introgressed materials and thereby 
de facto control their use. It is hard to imagine that an inability of a patent holder to control 
the transfer of a gene through natural outcrossing would give him added rights on all the 
materials affected. What will happen if such landraces are collected by genebanks unaware 
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of the presence of the introgressed character and are distributed to plant breeders who may 
be primarily interested in other than the patented character. What are the obligations if such 
a plant breeder only finds out later that he has unwittingly included the patented character 
in his new variety without necessarily wanting it. Can he ask the owner of the patent to 
remove his property or sue for danages. As introgression through natural means can often 
not be ruled out, how than does one differentiate between bona fide and illicit transfer of 
genes. What happens if patented characters introgress into wild relatives of crops, a not 
unlikely situation. All this would seem to suggest that common industrial patent protection 
is not very suitable for self-reproducing organisms. It will lead to almost unsolvable and 
endless legal procedures, increasing the costs of plant breeding and seriourly complicating 
if not restricting the free availability of genetic resources. 

What can be the legal implications for crop networks. A crop network assumes open 
exchange of materials and information. Free exchange of genetic resources is embedded in 
the FAO Undertaking on Plant Genetic Resources, presently signed by over 85 countries. 
Reservations made by some countries pertain to genetic materials that can be reasonably 
classified as 'private property' under national law, s;uch as breeding lines and PBR protected 
varieties and so on. Most genebanks do not normally consider breeding lines as a resource 
that needs to beconserved. Preference is given to theoriginal parent material. PBR protected 
varieties do not cause serious problems, since their use as a genetic resource for further 
breeding is not restricted. More problematic could be materials containing patented subject 
matter. Various options might be considered: 

" Patented materials are stored in genebanks and upon distribution to users, mention 
is made of the patent. 

" Patented materials are not included in genebanks until he patent expires. The 
assumption is that the patent holder will keep or has available for sale the material 
for the duration of the patent and upon request will negotiate conditions for its 
release. 

Actually, even the entry in genebank collections of PBR protected varieties is still in 
discussion. The argument against is, that the holder of the right is obliged to maintain the 
variety and has stock for sale, hence there is no danger of loss until the right expires. 
However for practical reasons CGN does include PBR protected varieties in its collection 
if they are of sufficient interest as a genetic resource. 

In summary, the problem is that so far there does not seem to be an objective debate 
on the various consequences ofIPP when applied to biological materials. Decisions are made 
in courts of law based on legal interpretation often looking for loophoics in a legislation that 
was not developed for biological materials. The research conmurity is increasingly 
dependenton contracts from private industry which seriously erodes theircritical intellectual 
and independent role in passing judgement on such matters. In fact many public institutions 
see patents as a prormsing way ofsolving their financial problems and increasingly become 
motivated by self interest and not by objective standards of the general interest of society. 

Thespecterof varieties becoming covered by a variety ofpatents requinng compliated 
legal negotiations before they can be used for further breeding, may be attractive to lawyers 
but will seriously hamper plant breeding as we know it 
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Summary 
By coordinating activities between genetic resources programmes and sharing 
responsibilities, theeffectiveness of theseprogrammes can be increased enormously. 
Coordination of activities can be organized for a given crop or group of crops in 

crop network. With the recent developments in information technology, new 
approaches for coordination have become available. The central crop database is 
an important example, it combines information on the accessions in several 
germplasm cullections of a given crop or group of crops. Considering the 
conservation of genietic diversity, two tasks can be distinguished: the compilation 
of germplasm collections and the maintenance of these collections. Coordination, 
and theavailability of a central databasecan help to avoid unnecessary duplication 
of efforts for both tasks. In compiling collections a central database can reveal 
whether material that is missing in a specific collection is available elsewhere, 
thereby avoiding duplication of collectirig efforts. The maintenance of collections 
is severely hindered by the high degree of duplication between and within 
collections. Analysis of duplication, using central crop databases, makes it 
possible to set priorities for the rejuvenation of the material, and to reduce the 
duplication. Also safety duplication can be properly organized. If the information 
on the material in the network collections is easily available, it will become much 
easier to supply the user with the material he is looking for. Apart from passpori 
information, a central database can also be a source of information on evaluation 
activities. It could serve as a repository for the actual evaluation data gathered 
within the network, or could limit itself to providing summarized information, 
describing what kind of evaluations are performed on which type of material. To 
promote utilization of collections several new concepts are being applied or 
developed, central crop database- support these activities with the necessary 
information. 

Introduction 
The main objectives of genetic resources programmes are to conserve genetic diversity 

and to stimulate its utilization. The need to improve the effectiveaess of these programmes 
has been the driving force behind collaborative activities. By coordinating activities between 
genetic resources programmes and sharing responsibilities, the effectiveness of the 
programmes can be increased enormously. Usually coordination of activities is organized 
for a given crop or group of crops in a crop network. In particular the smaller programmes 
can benefit of collaboration, since task sharing allows them to make a more effective use of 
their limited resources 

Since it is obvious that genetic resources conservation is a responsibility shared by all, 
and too great a task to be taken care of by one country alone, activities have always been 
coordinated to some extend. With the increased availability of computer hard- and 
software, and the recent developments in information technology, new approaches to 
coordinate collaborative structures have become available. Within crop networks, the 
central crop database concept is an important example ofsuch a new approach. In this paper 
we will discuss its potential role in collaborative genetic resources management. 

Central crop databases 
The central crop database concept of pooling information over collections, is aiming 

at a more efficient usage of information to coordinate genetic resources activities. The notion 
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that this should also be accompanied by the creation of large centralized seed collections, 
like in base collections, has been abandoned. A central crop database combines information 
on the accessions in several germplasm collections ofa given cropor groupof crops. Usually 
it is created and operated by a centre with special interest and expertise in a particular crop. 
The type of information that is includedin such a database differs per case. In generalat least 
passport information of the individual accessions is included, since these data act as the 
main point of entry into collectionsfor users (Withers et al. 1990). Central crop databases can 
be used as a powerful tool in collaborative genetic resources management for both 
conservation and utilization ofgermplasm. The effectiveness is determined by its ability to 
provide users with the required information. Obviously, the information inputs, both 
quantitative and qualitative, and the ability of the databasemanager to handle crop related 
issues using information management techniques, are important factors. 

Central crop databases and conservation of genetic resources 
Considering the conservation of genetic diversity, two tasks can be distinguished: the 

compilation ofgermplasm collectionsand themaintenance of thesecollections.Coordination, 
and the availabilityof a central databasecan help to avoid unnecessary duplication of efforts 
for both tasks. 

Compilation 
When compiling germplasm collections, thescope of the collectionshave to be defined 

and priorities in collecting have to be set. Following the identification of blank spots, 
decisions have to be made on how and when to supplement the collection. Priorities for 
additional collecting activities can be setvhen it is known what kind of material is or is not 
available in ex situ collections, and possibly what kind of in situ diversity still exists. While 
the e.xsitu collections can largely be analyzed using their documentation, in situ diversity is 
more difficult to assess. The documentation of in situ diversity is often very limited and 
above all very transient, since natural populations are iii constant interaction with their 
environment and tend to evolve. 

By using the information gathered in central crop databases, duplication of collecting 
efforts can beavoided. Besides, thecrop network can be used to feedback information to the 
network members about upcGming collecting activities, thereby improving the overall 
planning of activities. 

Maintenance 
In maintaining collections, central crop databases can also contribute to a more 

effective management. It is known that substantial duplication exists between and even 
within collections. Plucknett etal. (1987), e.g., estimates that two-thirds of the world's wheat 
germplasm are duplicated. The conservation of such redundant germplasm unnecessarily 
burden genebank facilities. By reducing this type of duplication waste of the limited 
genebank resources can be avoided. Analysis of duplication, using central crop databases, 
makes it possible to set priorities for the rejuvenation of the material, and possibly in time 
discard superfluous material. Also safety duplication can be properly organized. 

Since central cropdatabases pools infornation from different collections, itcan be used 
to indicate the most suitable location for maintaining or rejuvenating accessions, thereby 
taking into consideration environmental factors like day-length and soil, the availability of 
crop specific expertise or specialized technical facilities to name just a few. In this way 
optimal use can be made of local facilities within the crop networks. 

To use central crop databases for a more rational compilation and conservation of 
collections, the need for adequate passport information is evident. Also information is 
neededJ about the availability of the material, since utilization is the ultimate goal of 
germplasm collections. 

Central crop databases and utilization of genetic resources 
Considering the objectiveof genetic resources programmes to stimulate theutilization 

ofgermplasm, the accessibilityof thecollections isan important aspect. Based on information 
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about what kind of material is available in the joint collections, it will become much easier 
to locate the material the user is looking for. This would have to be done on the basis of 
passport data, possibly extended with data on the availability. 

A central database could also be a source of information on evaluation activities. It 
could hold data-files containing the complete evaluation sets, gathered from different 
location . Alternatively it could limit itself to a short and comprehensive summary, 
describing what kind of evaluations have been performed at the different locations. Both 
options would help answering trait specific requests. 

To promote utilization of germplasm, many new concepts are being developed or 
applied. Diversity studies resulting in the compilation ofcore collecti(,,, ;will provide a basis 
for moreefficient searchstrategies. Pre-breeding and !hecreation of bulked basepopulations 
will make the incorporation of new germplasm more attractive to breeders. Coordination 
between collections is essential for these initiatives, central crop databases support the 
activities with the necessary information. 

It can beconcluded thatpassport data is the common type of information in central crop 
databases. This information can be extended with data on the availability and/or the seed 
quality, and evaluation data or summary information on evaluation data (meta data). 

Implementation of central crop databases 
As argued, cenitral crop databases can play an important role in coordinating activities 

incrop networks to improve the effectiveness ofgenetic resources programmes. To illustrate 
what kind of imp!ications the use of central crop databases will have, some aspects need to 
be discussed in more detail. 

Network support 
Central crop databases provide a technical basis to enhane collaborative activities 

within crop networks. A central database can only add a new dimension to these activities 
if the participating network members fully support the central database with sufficient and 
accurate data. 

" The data have to be submitted regularly. Especially data on availability and seed 
quality are very dynamic and need frequent updating, but also passport and other 
information need periodic updating. 

" Secondly, the data have to be reliable. The reliability is a general problem in the use 
of information on germplasm. It should be a constant effort to improve the quality 
of this information. 

Central crop databases are the result of a joint effort. If support is too limited within 
the network., a central database may even be counterproductive, since decisions based on 
inadequate information could turn out to be worse than no decisions at all. On the other 
hand, if adequate support exists, the benefits for individual members and the network as 
a whole are evident. 

Compatibility 
Another issuestronE ly related to the concept of central crop databases is compatibility. 

Data have to be exchanged and incorporated in a single central system. Hardware 
compatibility is hardly a problem anymore, conversion procedures are available. The only 
problem on this level are data that haven't been computerized yet, but this problem will 
solve itself in time. 

Logical compatibility remains a more serious problem. Structures of germplasm 
information systems differ,becausegenebanks differ.The ubeof different coding conventions 
and taxonomical classification systems complicate a co-rre.t interpretation and comparison 
of information. Conversions from one structure or system to another usually are labor 
intensive, and cause loss of information. 

Continuity 
In general genetic resources programmes pursue long term objectives. Continuity of 

activities is thereforevital and deserves a prominent rolein thediscussion on crop networks. 
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Since central crop databases support these long term activities a few basic requirements
have to be met. 

" The organization responsible for compiling and operating the database has to be 
sure it can support these activities for a reasonable period of time. 

" A certain capacity will have to be reserved for the activities on the database. This 
capacity could possibly be financed externally to offer some compensation for 
services rendered. Thesame applies for expenses on hard-and software. The genetic 
resources community or other interest groups have to provide financial backup for 
these activities to secure their continuity. 

Technical set up
There are several options for the technical set up of a central database. Most of the 

existing central databases areoff-line systems, where every fewyears data aregathered from 
the contiibuting collections, transformed in a common structureand format, and combined 
in one system. The 21 international central databases, compiled as part of the European 
Cooperative Programme for the Conservation and Exchange of Crop Genetic Resources 
(ECP/GR) are good examples of th,; approach (e.g. Kniipffer 1988; Frese & van Hintum 
1989). The structures, in which the data are combined, can vary from a simple ASCII file to 
a sophisticated relational database management system. The way the resulting data are 
distributed to the user can also vary from printed catalogues to CD-ROM discs. 

An alternative to the off-line systems is an interactive on-line system, like the national 
'Germplasm Resources Information Network' ofthe USA (Perry et al. 1988). Inan interactive 
on-line system the users/contributors can directly access the data, via computer networks 
or ordinary telephone lines. The obvious advantage of an interactive on-line system over a 
off-line system, is the direct accessibility of thedata, and the resulting possibility to keep the 
information available for the user up to date. A number of problems associated with using 
interactive on-line database services can be expected. 

" On-line interactive access completely bypasses thedatabase manager. To effectively 
access the database, either the database has to be very user friendly, or potential 
users must have a very clear idea of the structure of the system to get hold of the 
proper information. 

* 	 A direct line between the information contributor anC the database leaves little 
space for transformation, d the structure and format of the data to be included in 
the database. Either the user has to supply data with a common structure and 
format, or the system must be able to hold all kinds of structures, resultng in a 
complicated system, with the obvious disadvantages. This problem could be 
avoided by keeping the data input off-line. 

" Computer networks are fast, but at present these networks have tleir limits. 
Especially when using databases, often large amounts of data will have to be 
transported through the network, creating a substantial network load. Besides, 
genetic resources networks, and especially central crop databases, should service 
a widespread international user community. Until now, it not possible to establish 
on-line connections if you are not directly connected to the same network. These 
factors can easily slow down network operations and turn on-line access into on
lineagony. On topofall this,an on-line system is technically much morecomplicated 
to create and maintain, considering user friendliness, security, etc. A third option 
could be a file- or list-server system. These servers offer two types of services. 

File-server 
A fi!c.server acts as a shared repository for data-files, so called archives, from which 

network users can retrieve files or submit them. Files can be submitted or retrieved 
interactively orby electronic mail. File-servers could be used to make information contained 
in central databases available tousers. Thesesystems enable fast data access even from other 
networks, which is important for central crop databases servicing a large international 
community. Fast data access could become more relevant in genetic resources activities, if 
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dynamic data, like seed availability, are incorporated in central databases. Contrary to on
line database systems, the database manager is not by-passed, but acts as an intermediary, 
between users and the database, enabling a more structured support of users. 

Distfibution lists 
Besides file archives, used to store data-files, list-serveis support electronic bulletin 

boards. On these balletin boards, specific discussion lists enable people with shared 
interests to communicate. Questions, remarks and annourcements can be submitted to a 
discussion list and are automatically distributed to all subscribers of the specific list. It offers 
a possibility for more direct, and less formal, comr.inication, compared to conventional 
methods. 

Although, until now, only few genebanks have direct access to international computer 
networks, this number will surely increase in the near future. National data networks are 
operational or under construction in many countries, and can be used to link up to the 
international networks. Especially since more and more networks are to be interconnecte', 
it seems worthwhile to investigate their application in genetic resources activities. 

Duplication 
Duplication ofaccessions is a central issue in thediscussion on the possible applications 

of central crop databases. 
In the narrow sense genebank duplicates can be defined as genetic identical genebank 

accessions, 'identical duplication'. This definition is only of very limited use. Only for 
material that hasn't been rejuvenated, material that is completely homogeneous, or 
vegetatively propagated, it can be useful. In a broader sense genebank duplicates can be 
defined as populations derived from a common parental population, with all alleles in 
common. This can be mixtures of lines, wNith differing genotype frequencies, or random 
mating populations with the same Alcies, but differhng allele frequencies. 

In tracing duplicates within and between germplasm collections several problems 
have to be faced. First the probable duplicates have to be identified. Complicating factors 
are the errors and omissions in the passport information. These are due to omission of 
important ii.formation, errors in interpretation, typing, translation and transcription errors, 
and difficulties due to taxonomical (re)classification. These errors can be avoided by 
haadling information carefully, and possibly using standardized systems foi transcription 
and classification. But unfortunataly the material in most germplasm collections has a long 
history, many ustakes might have occuried in the past. 

Tracing probable duplication between and within collections can only to a very small 
extend be done automatically. Manual screening must be supported by an appropriate 
interface, allowing multi field carches, different types of wildcards, searches on phonetic 
resemblances etc. 
Knupffer (1988) and Frese & van Hintum (1989) showed some ef the complications faced 
while tracing duplicates in a central database. 

Once probabl- duplicates are identified, it is not at all certain if they are actual 
duplicates. Genebank accessions are not always what they are supposed to be, the genetic 
identity sometimes changes in time. This is mainly due to random genetic driftand natural 
selectior, during rejuvenation, and unintentional selection, contamination and switching of 
seed lots during rejuvenation and seed handling. Reducing the number of rejuvenations, 
an' organizing the rejuvenations and seed handling properly, will reduce the changes of the 
gt netic identity. But unfortunately, also here, changes ught have occurred in the past. 

These considerations show that the subject of duplication has to be handled with care. 
A central crop database is essential in the first step of tracing duplic:.tes, it can help to locate 
probable duplication, and no more. 

Discussion 
Several developments can be observed that will increase the effectiveness of central 

crop databases. 
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Given the standardization of the computer hardware, and the increasing power and 
user friendliness of the computer software, the technical problems of data exchange have 
practically disappeared. 

Ways of improving the accessibility of central databases will become available. Some 
alternatives have been discussed. The application of expert systems to support users in 
selecting material may be another future improvement. 

To allow better analyses of the representation of in situ genetic diversity, central crop 
databases could be linked to in situ databases, as far as they are available. 

Given the need for rationalization of global genetic resources management in a 
collaborative approach, the central databases will have to be used as a management tool. 
Technical problems can be solved easily, given someminimal requirements like trained staff 
and hardware. Organizational problems can also be solved as soor, as the importance of a 
collaborative approach is recognized by thegenetic resources community. Seriousproblems 
that will remain are logical compatibility and the low quality of the information in 
germplasm documentation systems. These problems will possibly decrease as soon as the 
information actually has to be used, and the genetic resources managers realize that you can 
not know what to do if you do not know what you've got. 
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Summary 
A corecollection has been described as a collection which contains, with a minimum 
of repetitiveness, the genetic diversity of a crop species and its wild relatives. Such 
a collection is not intended to replace existing genebank collections but to include 
the total range of genetic variation of a crop in a relatively sn;iall and manageable 
set of germplasm accessions. 

It has been argued that the development of core collections will improve 
management and utilization of crop plant genetic resources and provide a guide to 
future germplasm collecting activities. However, concern has also been expressed 
that the information needed to develop core collections is not available for most 
crop species and that accessions with desirable characters will be omitted from the 
core collection. Core collections of okra, wild Glycine spp. and winter wheat have 
already been described. An IBPGR survey has shown that projects to develop core 
collections of a number of cei eal, legume, forage, vegetable and fruit crops are also 
in progress. These projects should provide much needed information on the 
different approaches being investigated, the data needed to develop such collec
tions, the most effective sampling methods and the extent to which the collections 
have captured the required genetic diversity. 

The development of core collections is likely to involve a number of features of 
direct importance to those concerned with developing new concepts for collabora
tivegenetic resources management. Theseinclude collaboration between genebanks 
in identifying unique sets of accessions that represent the total available resources 
of a crop, cooperation between genebanks and researchers in the investigation and 
analysis of the genetic diversity present in a crop genepool and collaboration 
between genebanks and germplasm users to identify sets of accessions that contain 
most of the genetic diversity of species. 

Introduction 
The concept of a core collection which would contain with a minimum of repetitiveness 

the genetic diversity of a crop species and its wild relatives (Frankel, 1984), has already had 
a considerable impact on plant genetic resources work. As with crop networks, the 
underlying ideas are conceptually simple, have considerable scope for development and 
appear to offer opportunities for significantly improving germplasm management and 
utilization. Originally proposed by Frankel (1984) the core collection concept was further 
developed by Frankel and Brown (1984) and byBrown (1989a). The latterargued that if plant 
germplasm collections were to be used more extensively they would have to be better 
collections, rationalized, refined and structured around a small, well-defined and represen
tative 'core'. There was no suggestion that a core collection should replace existing 
collections. The objective was to identify a set of accessions which would represent and 
cover the major kinds of genetic diversity known to be present in the crop species and its 
wild relatives. This 'core' would provide genebank managers, plant breeders and research 
scientists with a manageable number of accessions for theirwork. It would become the focus 
for the search for desirable new characters, for detailed evaluation and for work on the 
application ofnew techniques. Brown (1989a) also stated that thereshould be a hierarchical 
relationship between thecore collection and the restof the accessions so that the core fraction 
would provide efficient access to the whole collection. 

The need to improve accessibility and hence utilization of plant genetic resources is 
widely recognized (Brown et al, 1989) and the size of some collections has been cited as a 
barrier to increased utilization (Holden, 1984). There are currently estimated to be over 
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250,000 Hordeuim and 345,000 Oryza accessions in genebanks throughout the world. While 
many of these accessions are duplicates, the number of unique accessions of major crops is 
now so great that they could only be screened for simply expressed characters, even by the 
largest breeding organizations. 

A first requirement for the effective management and utilization of plant genetic 
resources is the collection and collation of characterization and evaluation data describing 
the variation found in the material. But, increasingly it is beipg realized that another key to 
effective management and utilization lies in a better understanding of the way in which the 
variation or genetic diversity of a species is distributed ;,I the genebank and in nature. The 
core collection concept focusses on the extent and4 distribution of genetic diversity in a 
species and should involve investigations that would result in the identification of acces
sions that optimally represent the available genetic diversity in a species. 

Both the theoretical and the practical aspects ofdeveloping core collections raisea number 
of problems. Information on the genetic diversity present in a collection is required, theE.Ze 
of the core needs to be determined and sampling methods have to be developed which 
maxinuse the genetic variation present in the core. Brown (1989a, b) has discussed these 
issues from a largely theoretical point of view and proposed procedures that maximise the 
genetic diversity in a core collection and should achieve the objective of retaining over 70% 
of the alleles present in the whole collection. This paperdescribes some current workon core 
collections and outlines a number of issues in need of further study and research. Possible 
links between work on core collections and the development of crop networks will also be 
suggested. 

Current core collection projects 
At the end of 1989 IBPGR conducted a survey on the extent of work on core collections. 

This survey revealed that there was widespread interest in the development of such 
collections, particularly in developed countries and in the CGIAR Commodity Centres. 
Over 20 projects directly concerned with setting up core collections and four established 
core collections were identified. 

The projects reported involved cereal, legume, forage, fruit and vegetable crops and 
ranged from individual initiatives based on the germplasm holdings of a single national 
genebank to collaborative programmes involving considerable international cooperation. 
Wide differences in approach were found with respect, for example, to the criteria used to 
differentiate groups ofaccessions from which to select the core, to the sampling procedures 
used and to the practical aspects of developing and maintaining a core. Four projects 
involving wild Glycine spp., okra, barley and wheat are described here to illustrate these 
different approaches. 

Perennial Glycine species 
One of the earliest core collections to be described was that of perennial Glycine (Brown, 

Grace &Speer, 1987) which was derived from the collection of 1,400 accessions of 12 species 
held in Canberra, Australia and recognized by IBPGR as the world base collection for 
perennial Glycue. The accessions included in the core were chosen so as to ensure: 

" 	 the inclusion of at least a few accessions of each species to provide replication at the 
species level; 

* 	geographic coverage of each Australian State with as broad a range and scatter of 
habitats as possible; 

" the inclusion of any known morphological, cytological and isozyme variation within 
species; 

" that accessions already used in research or known as authentic first hand collections 
were given preference. 

Once adequate representation of each species had been obtained ecogeographic factors 
were used to select the core entries. A total of 111 accessions were included in the core 
collection, slightly less than the 10% proposed by Brown (1989a). As mightbe expected the 
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proportion of accessions selected from each .ategory (species x state) varied dramatically
 
from <5% to 100% in order to achieve some representation of each category. Although
 
guidelines for modification of the core collection were developed, it was stated that
 
alteration of the core collection would be relatively infrequent in order to build up a
 
substantial body of information on the core accessions.
 

Okra 
The development ofan okra core collection was outlined by Hamon and van Sloten (1989)
 

as part of their work on characterization and evaluation of West African accessions of the
 
crop. The selection of 189 accessions for the core collection from the 2,283 accessions in the
 
ORSTOM/IBPGR okra collection was based on passport, characterization and evaluation
 
data with the deliberate inclusion ofsome rare types. The number of accessions chosen was
 
determined primarily by the aeed to have a manageable collection scaled down to the needs
 
of the breeder and/or other user and by the desire to include the widest possible range of
 
variability. Characterization and evaluation data wereobtained from a single trial involving
 
all the available accessions and data on qualitative descriptors (e.g. stem colour, leaf shape,
 
fruit position) and quantitative descriptors (e.g. plant height, date of flowerinp, number of
 
internodes) were analysed to determine the correlation between variables and the geo
graphic distribution of variability using a range of univariate and multivariatc techniques.
 

More recently, Hamon (1990) has investigated the procedures that might be used to
 
develop a core colle:tion using quantitative data on crop characters. Using multivariate
 
analysis procedures, selection of accessions for the core is carried out in such a way as to
 
maximise the variation in the core collection relative to the original collection. The
 
proportion ofvariability tobe included is decided by theoperatorwithout specifying a fixed
 
percentage of accessions. As Hlamon notes the procedure results in a tendancy to include
 
extremes of expression and takes no account of the heritability of the chaiacters included. 

Barley 
A workinggroup nominated by theBarley group of the European Coopt-tv,,e Programme 

forConservation and Exchange ofCrop Genetic Resources (ECP/GR) has been considering 
thedevelopment ofa barley core collection sinceSeptember] 989. The working group report 
(von Bothmer et al, 1990) proposed that a core collection of not more than 2,000 accessions 
be established and that it should include cultivars (500-800 accessions), land races (approx. 
500 accessions), Hordeum spontaneum (up to 150 accessions), other wild Hordeun spp. 
(approx. 80 accessions) and genetic stocks. A clear definition of the barley core collection 
was formulated and the objectives were described as increasing the efficiency of evaluation 
and uiilization, providing a manageable and representative selection of germplasm and 
providing standard material for scientific work. 

No attempt was made in the report to select accessions although the use of sampling 
procedures in which genetic variation is considered to have a hierarchical structure was 
recommended. Essentially, the accessions would be classified on the basis of agreed 
characters and a dendogramme of variation created. Selected accessions are considered 'o 
represent the terminal groups of the dendogramme. Some of the characteristics that might 
be used in constructing the dendogramme were listed. For the cultivar category the 
characteristics inc!uded phylogenetic group (occidental or oriental) growth habit (winter or 
spring barleys), genetic differentiation, ear type ind pedigree data For landraces 
ecogeographical data, the agricultural system practised and end-use were considered 
important while, for H. spontaneum, the use of ecogeographic data was specifically men
tioned. 

The working group report discussed the organization and operation of the core collection 
in considerable detail. The collection is to be established as a result of international 
collaboration and, in order to ensure its continued integrity, it was recommended that, as 
far as possible, selected accessions should be homozygous. In order to achieve this, single 
seed selection to obtain homozygous lines was suggested wherever initial accessions were 
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found to be heterozygous. Different phases in the establishment and operation of the core 
collection were described so as to ensure it could be maintained by genebanks cooperating 
oi a voluntory basis. Interestingly, in order to increase the value ot the core collection to 

those involved in research, it was proposed that genetic and cytogenetic marker stocks be 
included in the core collection. 

Wheat 
The approach taken by Mackay (1986, 1988), ini using the core concept for improved 

evaluation and utilisation of wheat in the Australian winter cereals collection, differs 
considerably from the other examples given. Initially (Mackay, 1986), a core collection was 
to be established by breaking the collection into ecogeographical and other major groupings 
using ploidy, type of accession (cultivar,breeding line, wild species, etc), growth habit and 
maturity. It was anticipated that the core would contain about 3,000 accessions and provide 
a reasonably sized group of genotypes for extensive evaluation. Latterly it appears that this 

approach has been modified. Mackay (1988) reported that germplasm to be evaluated was 
selected on the basis of ecogeographical data in order to include a reasonable amount of 
genetic variation. This procedure is complemented by a specific attribute programme for 
which the genebank and potential user make predictive decisions about the origin of 
germplasm which might possess the desired character in terms of soil type, climate, 
maturity, etc This is used to identify sets of accessions which are likely tocontain maximum 
variation for the character in question. While this may seem quite different from the other 

core collection projects cited, it is similar with respect to the concern to clarify the structure 
of genetic diversity in the crop and to identify a small number of accessions with the 

maximum possible genetic diversity. 

Areas for Investigation 
The studies described above illustrate the wide range of approaches chosen by workers 

on core collections. Thus, the collections may be based on a single genebank as in okra, 
winter wheat and Glycine or may involve international collaboration. The accessions 
identified may be physically separated, simply marked on a genebank's database or 
reselected for each objective required. Many related species may be involved or only a single 

crop and genetic stocks may or may not be included. Differences also exist with respect to 
the data used to select the core collection. In okra, emphasis was placed on characteristion 
and evaluation data from a wide range of characters, whilst in other crops ecogeographic 
data has been given much greateremphasis so that in wheat, ecogeographic aspects largely 
determine the choice of accessions to be included in specific evaluation exercises. In part 
this may reflect the availability of data and the scale of the undertaking, but characteristics 
of the crop species that effect the nature and distribution of genetic diversity, such as 
breeding system and ploidy level are also likely to affect the approach used. Thus, the 
methodology adopted forclonally propagated crops may differ substantially from that used 

for seed propagated ones. 
While many of the features of the core collections described reflect the characteristics of 

the crops involved and the nature of the projects, issues of a more general nature can also 

be identified. The extent to which passport data or ecogeographic considerations can be 
used to maximise the diversity in a core collections needs to be establisheo. Many studies 
have shown that country of origin is a major factor when variation in a set of accessions is 

partitioned (e.g. Spagnoletti Zeuli & Qualset, 1987; Peeters, 1989). However, in crop plants 
this may result from social and political factors as much as from ecological ones and there 

remains a large amount of variation unnaccounted for in such analyses. Furthermore, 
adaptation to a particular set of environmental conditions may result from the action of 
different genes and, where this involves adaptation to stress environments, plant breeders 
may wish to have access to all the different adaptive genes for their breeding work. 

While multivariate analysis procedures have become common, the methods by which 
genetic diversity can be usefully summarised from analysis of passport, characterization 
and evaluation data still need to be investigated. The relative advantages and disadvantages 
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of the different analytical tochnuques for the analysis of genetic diversity in crop genepools
 
need to be described so that those with access to the data can make a more informed choice
 
of the analysis procedure most appropriate for their requirements. Together with an
 
improved knowledge of the significance of ecogeographic data, and suitable methods for
 
partitioning observed differences to identify genetically related groups of accessions, more
 
information is required on the way in which sampling for the core collection is to be carried
 
out. Brown (1989b) has investigated this on sample data sets but much more extensive
 
studies are required before final conclusions can be drawn. High levels of residual genetic

variation within accessions have been reported in a number of studies (e.g. Tostain &
 
Marchais, 1989; Jaradat, 1989) and any sampling method based on grouping accessions will
 
tend to limit the amount of this variation that can be included in a core collection.
 

Core collections will be largely selected from genebank collections and can only contain
 
the diversity present in the genebanks used. Collaboration between genebanks will increase
 
the amount of diversity that can be included in the core, but the material held in genebanks

is often unrepresentative of the total diversity of a species. For many crop species a large

number of more or less uniform cultivars are held in genebanks and many of these may be
 
related The presence of some cultivars may be required in a core collection for utilization
 
purposes, although the diversity they contain may also be found in landraces of the same
 
crop. Landraces may present a particular problem in the development of core collections.
 
Indeed, their maintenance in genebanks can cause problems with rapid changes in allele
 
frequencies over succeeding multiplications (IBPGR, 199). In many genebanks landraces
 
are divided into different accessions based on variation for visible characters and sampling
 
for the core collection will need to take account of this.
 

Once a core collection has been established it is thought desirable that its constitution
 
should remain fairly stable to enable a body of knowledge to be accumulated on the
 
collection. However, it is important to ensure that a core collection adequately represents

the diversity in the genebank(s) from which it was derived. To this end validation
 
procedures are required involving comparisons between the core and the source collection.
 

It is therefore desirable that comparisons should be made of the amount of genetic

variation in the two collections using isozymes or RFLP markers. More generally, criteria
 
which a core collection should meet need to be developed. Thus, Hamon (pers. comm.) has
 
suggested that intercrossing within a core collection should, in theory, generate that range
 
of variation found in the original collection from which it was derived. Other criteria which
 
can be used to test whether a core collection is adequate have been given by Brown (1989b)

in terms of its utility and genetic representativeness and methods need to be developed to
 
establish the extent to which a collection satisfies these.
 

Core collections and crop networks 
Ultimately, the success of core collections will depend on the use that is made of them. 

This suggests that users requirements must play a considerable part in the selection of the 
core. Differences are apparent between some of the projects in progress which reflect the 
extent to which they are influenced by plant breeders perceived needs rather than genetic
considerations. The desire to include maximum genetic diversity in core collection also 
implies that collaboration between different genebanks, between genebanks and users and 
between genebanks and research workers is likely to be important to their success. In this 
sense the development of core collections is closely linked to the development of crop
networks. The inputs required for a core collection include an assessment of genebank
holdings to identify unique accessions and improve their documentaton, adequate evalu
ationof accessions, thestudy of genetic diversity and a cleardefinition ofusers needs. Many, 
or all of these objectives are expected to beachieved by crop networks which may therefore 
provide the stimulus needed to develop further core collection work. The reverse is also 
true. The development of a core collection may be one of the more important concrete 
objectives which crop networks could undertake and, such work could materially help the 
development of effective crop networks by focussing collaborative work on a specific 
objective. 
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The role of the Commission of the European

Communities ingermplasm conservation
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Commission of the European Communities, Directorate-General for Science, Research
 
and Development (Xli), Directorate Biotechnology (F/2), 200, Rue de la Roi, Bruosels
 
1049, Belgium
 

Summary 
A possible future role for the EC Commission was discussed by the European 
Conference "Biological Diversity: A Challenge to Science, the Economy and 
Society", held in Dublin, 1987.Sincegeneral conditions have notchanged remarkably, 
the recommendations from this conference can be considered as still valid. The 
Conference Scientific Comnmittee recommended that theCEC should takesteps to: 
better organize and make available information on biological diversity; promote 
research on the subject; create international and multi-disciplinary teams and 
networks; integrate knowledge in policies; coordinate the exploration, assessment 
and conservation of biological diversity; and increase public awareness regarding 
the subject. Several Community programmes and services have considered these 
aspects in past and recent activities. To better coordinate the different approaches, 
to developpolicies and to improvecooperation with otherinternational programmes 
an inter-service group has been set up (secretariat: DG XII F/2). Services involved 
are DC VI (agriculture), DG VIII (development), DG XI (environment), DG XII 
(research: CUBE, Biotechnology, ECLAIR/FLAIR, FOREST, STEP, STD) and DG 
XIV (fishery). A joint DG XII/DC VI expert meeting in July 1990 was held in order 
to identify research priorities and to discuss the feasibility of Community 
coordination ofnational crop germplasm programmes. The expert group on plants 
identified the following priority research objects for the Community Biotechnology 
programme (3rd RTD Framework Programme, 1990-1994): rapid methods for 
genetic screening; taxonomic information systems combining molecular data with 
other data; strategies for combination of different conservation methods; and 
identification of markers of regeneration potential of cryo-presrved samples of 
forest tree species. As requested by the Council of Ministers on Agriculture in 
March 1990, possibilities for EC coordination of national crop germplasm 
conservation programmes are now under discussion. 

The role of the Commission of the European Communities in germplasm conservation 
ran be presented in two different ways : 

1. the potential role ofthe Commission asrequested by breeders, scientists, germplasm 
curators, officials responsible for species conservation programmes etc.; 

2. current Community approaches aimed at granting this request. 
Iwill try to consider both aspects, desirable engagement and practical steps which have 

been undertaken to meet these requirements. Considering thebalance between the requests 
and expectations compared to practical steps already initiated, 95% of my presentation 
should consider the first aspect. I will try to upset this balance and overstress recent 
Commission activities. 

The most important EC initiative to identify needs and to define a Community role in 
the framework of national and international programmes in biodiversity conservation, was 
the organization of the European Conference 'Biological Diversity - A Challenge to Science, 
the Economy and Society', Dublin 1987. The Conference Scientific Committee - some of its 
members are also present here, e.g. Prof. Dieter Bommer and Dr.Jaap Hardon - formulated 
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a number of recommendations which concern the future role of the EC Commission. The 
Commission was urged to 

- betterorganize and make available existing information on biological diversity and 
to promote research on the subject. Revival of taxonomy was explicitly mentioned 
in this context; 

- better integrate results ofresearch in the field ofbiological diversity into agricultural, 
industrial, environmental and development cooperation policies; 

- coordinate, at European and international levels, the exploration, assessment and 
conservation of biological diversity in order to concentrate on the most urgent 
actions and to make effective use of limited available financial resources; 

- harmonize atEuropean and international levels, regulations concerning conservation 
and the commercial use of wild genetic resources, and finally 

- increase the general awareness about biological diversity through European 
campaigns ofinformation and education aimed at decision-makers and the general 
public. 

Similar recommendation were formulated by a European workshop of national plant 
germplasm coordinators, organized by the German-Dutch Commission for Agricultural 
Research in Bonn in 1989. The EC Commission was asked 

- to develop a work-sharing cooperation of crop genetic resource centres in the 
member states; 

- particularly through a European Committee for crop gene.,. .esources; 
- to increase public awareness about genetic erosion; 
- to improve the information basis and 
- to promote interdisciplinary cooperation. 
Thesesuggestions are in linewith the roleof the EC as identified intheGerman national 

conception on plant genetic resources, elaborated by Prof. Bommer. This conception, which 
is now in the implementation stage, says that an EC-wide strategy forplant genetic resources 
has to be elaborated. The objective would be to bring about a reasonable division of work 
and concentration. First step is the establishment of a Europe based collaboration for 
important crop plants. Acorresponding request ofthe ECCouncilofMinisters ofAgricultuire 
was expressed in the early spring of 1990. 

To consider these manifold requests, an informal internal interservice group was 
initiated at the EC Commission in order to: 

- identify those Community programmes which, in principle, can contribute to 
research into biodiversity assessment, conservation and use; 

- harmonize the different approaches; 
- intensify research in this field; 
- improve cooperation with international organizations and 
- discuss, at a later stage, policy implications. 
Even the first step, to identify relevant programmes and services, is not easy, even for 

an insider. Of course,it is much more complicated to identify opportunities fromtheoutside. 
Therefore as the secretary ofour group Iinvite you to contact me if you have any questions 
or suggestions. Our group forms a useful platform to distribute information, invite 
discussions and to make contacts. 

A number of services are now involved, mainly from research programmes in FG XII, 
the Directorate-General for Science, Research and Development: 

- The secretariat is held by the Biotechnology Division, 
- CUBE, the Concertation Unit for Biotechnology in Europe, 
- ECLAIR and FLAIR, the programmes for Agro-Industrial and Food Technologies, 
- STEP, standing for Science and Technology for Environmental Protection, 
- STD, the DG XII programme for Science and Technology for Development, and 
- FOREST, now part of the broader programme 'Raw Materials', for aspects of forest 

resources. 
But not only DG XII has activities in genetic resources assessment, conservation and 

utilization. The major contributions in the field that we are discussing here, have come from 
agricultural research programmes in DG VI, the Directorate-General for Agriculture. 
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Possibilities of how to consider the request from the Agricultural Council are now being 
discussed in theCommittees responsible. It goes without saying that activities in environment 
protection by DG XI (Environment, Nuclear Safety and Civil Protection) have far-reaching 
importance for genetic resources conservation. The same is true for programmes in fishery 
resources as managed by DG IV (Fishery), although this is not directly related to the issue 
we are discussing here. Some important programmes on information networks like MSDN, 
theMicrobial Strain Data Network, were promoted by DG XIII, the Directorate-General for 
theIntormation Market Innovation. Projects on geneticd iversi ty assessment and conservation 
related to development are part of DG VIII (Development) activities. One example is the 
contribution of this service to the Tropical Forestry Action Plan. 

In ourgroup, weare nowdiscussing cooperation with other international organizations. 
For this purpose we have prepared a list of relevant organizations and are now trying to get 
the responsible EC units involved in ourinterservice group.The most important organ Lza tions 
for collaboration are obviously IBPGR, FAO, UNESCO, UNEP, GIBiP, EUCARPIA, IUCN 
and a number of others. Furthermore, services responsible for relevant policies (plant 
variety rights, plant health, crop products marketing, veterinary legislation etc.) are kept 
informed about our discussions and can participate in our group. 

To fulfill another recommendation of the conference in Dublin, we are now discussing 
means to inform the public about the problem of genetic diversity erosion and Community 
approaches to assess, conserve and use genetic material. 

You can sec from this presentation that first initiatives have been started to consider 
the suggestions from the Dublin Conference. The interest to reinforce activities in genetic 
resources conservation in corresponding Commission programmes is evident. Therefore, 
there seems to be good reason to expect that more funding will become available for 
corresponding programmes in the future. 

The requests which concern CEC activities in genetic resources conservation are two 
fold : 

1. 	the coordination of national activities and inputs from the EC in order to develop 
an EC infrastructure, including the establishment of EC based collections for 
important crop plants; 

2. 	 to provide funding for research into biodiversity assessment, conservation and 
utilization. 

Some of the previous speakers have already mentioned the urgency in respect of the 
first aspect, infrastructure and coordination. However, at the present stage, it is more 
suitable for me in this presentation to give more attention to research aspects. Since the 
objectives of the research framework programmes change frequently, it is difficult to 
establish theresponsibi,1 ity for long-term coordination tasks in units responsible for research 
programmes. On the other hand, new areas of Community activities can rapidly picked up 
by the research programmes. As a representative of DG XII, the Directorate for Science, 
Research and Development, I am not willing to determine beforehand the role of the EC in 
the field of coordination, but I will give you some information on opportunities in 
Community research activities. DG VI, the Directorate-General forAgriculture, has accepted 
the notion of discussing CEC opportunities for coordination in the crop field. 

At the beginning of this year, the EC Council of Ministers approved a new Framework 
Programme for Research and Technological Development which will last until 1994. For the 
first time 'conservation of genetic resources' has explicitly been mentioned as a priority area 
for a research programme. This programme is the biotechnology programme, working title 
BIOTECH. The corresponding Commissien proposal for the specific programme was 
presented in May this year. Conservation of genetic resources is still a minor part of the 
programme, about 15% of the total budget of 164 Million ECU will probably be dedicated 
to the 3rd area, including biosafety and germplasm conservation research. Therefore it was 
obvious that a clear-cut definition of the objectives of this programme had to be found. The 
purpose will not be to finance long-term maintenance of germplasm collections but to 
overcome technical problems in orderto reach efficient conservation strategies and effective 
use. The text of the Commission proposal for the programme particularly mentions the 
assessment of genetic diversity in order to improve knowledge about theamount of existing 
genetic diversity and the degree of genetic erosion. Support to the decentralized collections 
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and cooperation with international organizations is considered as important. 
To define the objectives of the research area more clearly, we organized an expert 

meeting in July 1990. Discussions took place in separate working groups on plants, animals 
and microorganisms. Another working group, invited by DG VI, was tu discuss possibilities 
of theCEC to become involved in thesupport and coordination of national crop germplasm 
programmes. The 'plants' working group identified 4 priority objects: 

- Highest priority was given to the development of rapid molecular genetic screening 
methods for the analysis ofgenetic distances and identification of samples bearing 
ecouomically interesting genetic traits. 

- The development of taxonomic information systems, which integrate molecular 
genetic data with other data was identified as second priority. 

- Research into alternatives to conventional approaches to store genetic material was 
considered as third priority, however premature for direct research funding. A 
study in order to develop a strategy of combining the different methods was seen 
as more adequate. 

- The identification of markers for regeneration potential of cryopreserved forest tree 
samples was identified as fourth priority. 

The recommendations from the experts do not bind the Commission in any way, but 
have to be considered as abasis for discussion. The objects of the programme will be clearly 
defined in the technical annex of theso-called 'call for proposals'. This call forproposals will 
be launched not earlier than in Spring 1991. First contract research could then start in 
Summer 1992. The whole programme will be implemented in three phases. 

The Commission can finance: 
- cost shared r'-' rch, that means that at least 50% of the costs must be provided by 

funding bodies other han the Commission; 
- concerted actions, this .means that the CEC's role is only concerned with the 

coordination of work and lhe exchange of results; 
- feasibility studies, before beiig involved in direct research funding. 
Parts of research in the area, 'conservation of genetic resources' will be implemented 

as concerted actions and studies, shared cost contracts will be the exceptions. New areas are 
generally more difficult to introduce than to coni'nue with others which are well-known to 
themembers of theadvisory conunittees. Therefore, in thebr-,inning, no majorcontributions 
from the EC can be expected for the new topic 'conservation of genetic resources'. This 
situation may change in future programmes. The strongest argument to reinforce th 
contribution allocated to a part of a programme is the receiving of a high number of high 
quality proposals. However, it would be unrealistic to expect, at present, the establishment 
of a whole programme on crop germplasmconservation. Therefore, to be practical, one must 
consider the different priorities of the various existing Community programms. 

The overall budget of the Community Biotechnology programmes has increased 
considerably in the past, combined with a shift from industrial/bioprocessing technology 
towards more fundamental biology research. 

Coming back to the coordinating role of the EC Commission and contribution to 
infrastructure, we must consider: 

1. 	 the opportunities and limitations of EC involvement; 
2. 	 the activities of other international organizations, particularly the European 

Cooperative Programme for the Conservation and Exchange of Crop Genetic 
Resources (ECP/GR) coordinated by IBPGR. 

In view of the growing alecessity to involve Eastern Europe countries and to link 
European programmes to global approaches, I would like to question whether we need 
another European coordination of national crop genetic resources programmes, limited on 
EC member states and, at least partly, interfering with IBPGR responsibilities. I would like 
to stress the importance of clearly concentrating on original ECCommission responsibilities 
and possibilities and the consideration of other international programmes when requesting 
EC activities in this field. This has to be seen as an essential prerequisite for profitable use 
of financial resources. 
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The role of ICARDA ingenetic resources conservation 
J.Valkoun 
International Center for Agricultural Research inthe Dry Areas (ICARDA), Aleppo, Syria 

Summary 
The West Asia and North Africa (WANA) region where ICARDA is operating 
includes the primary centres of diversity of wheat, barley, chickpea, lentil and a 
number of pasture and forage species. The goal of ICARDA's work in germplasm 
conservation is to explore, collect, safeguard and enhance the utilization of the 
germplasm of crops for which the Center has a mandate. 

ICARDA has global responsibility for preserving genetic resources collections 
ofbarley, durum wheat, wheat wild relatives, kabuli chickpea, lentil and faba bean 
within the IBPGR-coordinated base collection network. The total number of 
accessions exceeded 88000 in 1990, and further efforts are being made to collect 
locally adapted populations of ICARDA-mandated crops and their wild relatives. 
Since ICARDA's research focuses towards drier areas, priorities are given to the 
collection of landraces and wild relatives of the manlated crops from insufficiently 
explored ogions, including dry (150-350 mm rainfall) areas and highlands, and 
where native 'ermplasm is being threatened by genetic erosion. Cooperation with 
the IBI 3R and other IARC's within the CGIAR system as well as with theNational 
Agricultural Research Systems (NARS) belongs to the guiding principles of 
ICARDA's policy on genetic resources activities. The Center participates in the 
crop collaborative networks but a regional approach may be more appropriate in 
the developing world. 

The Consultative Group on International Agricultural Research (CGIAR) has given 
high priority to crop genetic resources activities since its foundation in 1971 and, recently, 
thisposition was reinforced in the'CGIARPolicy on Plant Genetic Resources' (IBPGR 1989). 
ICARDA, as one of the 10 CGIAR Centers involved in plant genetic resources conservation, 
included all key principles of the CGIAR Policy into its own position paper 'Availability of 
Genetic Resources from Collections Held in the ICARDA Genetic Resources Unit' (ICARDA 
1989). In addition, CGIAR is now developing a position paper on plant breeders' and 
farmers' rights. 

As at theother International Agricultural Research Centers (IARCs) within theCGIAR 
system, objectives and conditic ns of genetic resources work at ICARDA differ in several 
aspects from those at gene banks and germplasm centres in developed countries, and some 
of them are specific to the Center. The role of ICARDA in genetic resc urces conservation, 
therefore, will be discussed in the above context. 

The following are major determinants of ICARDA's genetic resources activities: 
- Regional mandate in developing world. 
- Multiple crop mandate.
 
- Proximity to the centres of origin of its mandate crops.
 
- Importance of indigenous germplasm for crop imprc,,ement in the region.
 
- Possession of comprehensive germplasm collections. 
- Location in a typical West Asia and North Africa (WANA) semi-arid environment. 
- Research and breeding back-up from the Center's commodity programs. 
- Advanced information and documentation service. 
- Intensive involvement in training. 
- Lirmited development of most national genetic resources programmes in the 

WANA region. 
- Well-estabii"-ed infrastructure forcooperation with National Agricultural Research 

Systems (NARS) in the mandate region. 
- Cooperation with institutions and organizations outside WANA (IBPGR, other 

IARCs, FAQ Commission, other gene banks and advanced institutions). 
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Established in 1977, ICARDA focuses its research efforts on areas with drysummer and 

where precipitation ranges from 200 to 600 mm. The Center has a world responsibility for 
the improvement of barley, lentil, and faba bean, and a regional responsibility, in West Asia 
and North Africa, for the improvement ofwheat, chickpea and pasture and foragecropsand 
theassociated farming systems. In the mandated area a harsh, stressful and highly variable 

environment, which isunder increasing pressure of therapidly growing human population, 
predominates. On the other hand, this area has been the natural habitat of the ICARDA's 
mandate crops, since barley, durum and bread wheat, lentil, faba bean, kabuli chickpea and 
a number of annual forage species originated in the WANA rcgion. 

In the primary centres of diversity, crop progenitors and other wild relatives have been 

evolving under continuous pressure of the stressful environment and, as a result, have 

become well-adapted to the region. Archeological evidence from the Near East indicates 
that the first cultivated cereals, emmer wheat and barley, appeared about 10 000 years ago, 

and that food legumes were brought into cultivation approximately 1000 years later 
(Renfrew 1973). Thus, the traditional landraces of both cereals and food legumes developed 
from their ancestral forms during thousands of years of cultivation and man-assisted 
selection in constant interaction with the environment. As a result, their genetic make-up 

and population structure acquired high level of adaptation to agroecological conditions of 
the WA1,A region. 

The importance and value of this adaptation became obvious when improved exotic 

germplasmwas introduced into theseseni-arid environments at thebeginning ofthe'Green 
Revolution'. The new gc rmplasm, so successful in other parts of the world, proved to be 
insufficiently adapted to rain-fed agiculture in semi-arid environments, particularly in 

low-input marginal areas. Consequently, breeders at ICARDA in cooperation with sister 

Centers CIMMYT and ICRISAT and national programs, focused their attention on the 
indigenos genepool, i.e. cultivated landraces, primitive forms and wild relatives of crops. 

However, these valuable genetic resources are threatened by genetic erosion due to 

several factors. Therefore, their exploration and ex situ conservation receives high priority 
among the activities of the Genetic Resources Unit (GRU) at JCARDA. In close collaboration 

with the NARSs, ICARDA conducts annually 6 to 8 joint collection missions mainly in 
WANA but also in other areas with ecogeographic conditions relevant to the ICARDA 
mandate region. The plant material collected in the missions is shared with the respective 
NARS and if the national programme has no adequate facilities for seed conservation, GRU/ 
ICARDA mcintains the germplasm to be repatriated later when the necessary facilities for 
genetic resources conservation are available. Arrangements are being made to duplicate all 
the original germplasm in other IARCs or major gene banks of the IBPGR-coordinated base 
collection network. However, since most of the ICARDA germplasm was donated by other 
institutions, its duplicates exist there. 

ICARDA has a global responsibility for genetic resources collections of barley, durum 

wheat, wheat wild relatives, kabuli chickpea and faba bean within the IBPGR network of 
base collections. The GRU active collections, over 90 000 accessions, are the major source of 
germplasm for the Centre's crop improvement programmes and breeders in WANA 
countries supplying them with around 15 000 seed samples every year. 

One of the most important components of the genetic resources work is germplasm 
evaluation. Being located between the Syrian desert and the higher-rainfall coastal region 
in a typical semi-arid environment, classified asCSa or IV climatezone (Mueller 1982), with 

cold winters and elevated temperatures in spring, the Center has favourableecogeographic 
conditions fortheidentification ofgermplasmwith a breeding potential forcrop improvement 
programs. In response to the needs of breeders, more attention is paid to preliminary 

evaluation of traits related to adaptation and stress tolerance, and less to morphological 
characterization. 

In-depth evaluatioh and &ermplasmenhancement are conducted in ICARDA's crop 
improvement programmes and/or in cooperadon with NARS. Interaction with ICARDA 
breeders and feed-back from commodity programmes provide a valuable stimulus to the 

GRU activities. 
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The paiticipation of national programmes in joint eval, ation of GRU germplasm has 
started more recently, and in the 1990-91 season a large number of accessions will be 
evaluated with the national programmes of Jordan, Morocco, Tunisia and Turkey. 

Evaluation data and passport information on GRU germplasm are processed and 
stored in the GRU documentation system. The data are published in crop catalogs or 
provided to NARS on request as printouts or on diskettes. ICARDA also participates in 
international databases on barley and annual Medicagogermplasmand maintains databases 
of passport data on wheat wild relatives and annual forage legume species which w :re 
developed with support from IBPGR 

In recent years training of the national staff in genetic resources activities has 
substantially increased at GRU/ICARDA since a higher level of expertise and awareness in 
the NARS are being considered as the basis for strengthening the national programs. This 
year, for example, a regional in-country training course in Jordan was attended by 13 
participants from West Asia. In addition, 7 national staff members from different WANA 
countries receied individual training at ICARDA headquarters in Aleppo, Syria. The 
training also has an important soc-al component which creates a favourable atmosphere for 
future collaboration in the region. 

Some of the WANA countries have already established national programmes which 
coordinate and/or conduct genetic resources conservation, evaluation and utilization, but 
most of them are modest, oiuen understaffed and limuted in funds and facilities. There is an 
urgent need for international support and collaboration and a network could be one of the 
avenues. 

Considering the specific situation in WANA the regional approach seems to be 
appropriate because countries in which genetic resources; programmes are in the initial 
stage, or do not exist, might be more efficiently assisted through a regional network and the 
cooperation could be extended to all crops of major interest. Such a network may later 
develop commodity sections- cereals, food legumes, forages, industrial crops, horticultural 
crops. 

In relation to agroecological conditions the WANA region can be divided into several 
subregions: North Africa, Nile Valley, Ethiopia, Arabian Peninsula, Ncar East and West 
Asia Highlands. Accordingly, similar subdivisions could be created within the network to 
emphasize the ecogeographic aspects of genetic resources conservation, evaluation and 
utilization and also to facilitate the cooperation between ecologically and geographically 
related countries. 

ICARDA could play a coordinating role in the network since its infrastructure for 
international cooperation is well established in the region. The headquarters in Syria and its 
regional offices in Jordan, Turkey, Morocco, Tunisia, Egypt and Pakistan maintain close 
interaction with national programmes and may thus serve as sub-regional bases for the 
WANA genetic resources network. 

This does not mean, however, that ICARDA should limit the international cooperation 
exclusively to the WANA region. On the contrary. the Center wishes to be more involved 
in those crop networks which deal with crops mandated to ICARDA. Furthermore, the 
cooperation with IBPGR, other IARCs, FAO Commission on Plant Genetic Resources, gene 
banks and advanced institutions outside WANA will remain among the leading imperatives 
of ICARDA's work. 
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The CGIAR collaborative system
 
on plant genetic resources
 
R.Reid and E.Bettencourt 
International Board for Plant Genetic Resources (IBPGR), via delle Sette Chiese 142,
 
00145 Rome, Italy
 

Summary 
Ten of the 13 international agricultural research centres established since 1971 by 
the Consultative Group on International Agricultural Research concern them
selves with plant genetic resources, especially the International Bo,.rd for Plant 
Genetic Resources in Rome.The nine commodity centres hold, between them, over 
460,000 accessions of crop germplasm accounting for approximately 14% of the 
world's resources. Much of this large collection is kept under long-term storage 
conditions in purpose-built facilities. 

Introduction 
Since its founding in 1971, the CGIAR system has grown to comprise a network of 13 

international agricultural research centres, of which ten areconcerned with plant germplasm. 
Onecentre, IBPGR is dedicated entirely to activities related to plant genetic resources, while 
the nine other institutions, namely CIAT,CIMMYT, CIP, ICARDA, ICRISAT, rITA, ILCA, 
IRRI and WARDA also make major contributions to the field. The work of the centres has 
resulted in significant agricultural advances by producing improved varieties ofmajor food 
crops and forages. The purpose of CGIAR support for work on plant genetic resources is 
to ensure that the diversity of germplasm is safely maintained and made available for use 
in programmes of research and crop improvement for the long-term benefit of all people 
(IBPGR, 1989). 

Activities 
Activities supported by tie CGIAR in connection with the conservation of plant genetic 

resources include exploration, collection, char ,cterization, multiplication, evaluation, stor
age,data management, information services, and thesupply of germplasmto plant breeders 
and other research workers. Where appropriate these activities are supported by research 
and training. 

There has of coiroe been a posilive working relationzdip among plant genetic resource 
workers of the centres for a considerable time. Successful joint missions by ICRISAT and 
ICARDA to collect germplasm of chickpeas, the agreement between WARDA and IITA for 
the collection and preservation of West African rice germplasm or the IBPGR-CIP collabo
ration for the collecting of sweet potato germplasm can be cited as repre.entative example 
from a much longer list of inter-centre collabot': tion on plant genetic resources. IBPGR has 
naturally developed special relationships with all other centres and has played a role in 
facilitating plant genetic resource acitivities throughout the system. 

Status 
The centres have builtup the world's largest collections of plant genetic resources- some 

460,000 individual accessions accounting for approximately 14% of the global holdings. 
CIAT has received 26,330 accossions of Phaseolus beans from 64 countries. These include 

five domesticated species and 28 wild species, of which the most important is the common 
bean (Phaseolus vwdgaris). In a Jition, CIAT now holds more than 20,000 accessions of 
tropical pasturegermplasmwith potential foracid soils adaptation, including more than 100 
different genera, mostly legumes that have been collected in tropical areas of Central and 
South Aiaerica, Africa and Asia. The cassava collection has more than 5,000 entries, 
consisting mostly of domesticated clones of Manihot esculenta collected in the primary 

t'"
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centres of domestication in South and Central America. CIAT also holds a collection of wild 
Manihot from 32 species. 

CIMMYT maintains two principal collections, one for wheat and theotherfor maize. The 
former contains more than 60,000 accessions, comprising bread wheats, durum wheats, 
triticale, primitive wheats, and wheat wild relatives. The centre's main concern until 
recently has been to conserve germplasm developed by CIMMYT breeders. However, in 
1988, the wheat programme acknowledged the importance of conserving gcnetic resources 
on a wider scale and has agreed to share wheat germplasm conservation respoasibilities 
with ICARDA. To this end CIMMYT is maintaining a base collection of hexaploid wheat 
and triticale, along with duplicates of ICARDA's holdings as a backup. 

The CIMMYT maize programme has some 10,700 accessions which includes the world's 
largest collection of landraces, as well as teosinte and Tripsacuni,which are wild relatives 
of maize. The active collection of teosinte is maintained through seed collecting during in 
situ monitoring tours conducted annually in Mexico and Guatemala, and that of Tripsacumn 
at one of the centre's experimental stations. 

TheCIP programme has collected more than900 accessions of wild potatospecies in their 
natural habitats. These accessions comprise a representative sample of the total genetic 
diversity of approximately 100 wild species. The cultivated germplasm collection, as
sembled at CIP originally comprised more than 15,000 samples collected in nine countries. 
The identification of duplicate accessions has reduced that number to almost 3,500 
representing about 90% of all cultivated potato varieties. 

Since 1985, CIP has been involved in assembling a sweet potato genebank in Latin 
America. In close collaboration with IBPGR, numerous collecting trips have been carried 
out in in Latin American counitries. At present, the CIP collection holds more than 3,400 
Ipomnoea accessions. They comprise 10 wild species, two new hybrids, two new natural 
hybridsand a newwild spe'ies insection Batatas;49 Ipomoea species from other sections; and 
more than 2,800 accessions of I. batatas. 

A total of 75,258 accessions has been assembled in ICARDA's genetic resources collec
tion, to date about 60% of which has been multiplied, evaluated and preserved in active 
collections. The collections havebeen extensively utilized by breeders, both at ICARDA and 
in national programmes. This has resulted in the release of more than 100 cultivars of 
different crops in its mandate areas. Landraces and wild species have received special 
attention, both because they are in particularneed of rescue, and because they are best suited 
to providing breeders with germplasm adapted to harsh environments. 

Besides working with its mandate crops of sorghum, pearl millet, clickpea, pigeonpea 
and groundnut, ICRISAT has also accepted responsibility for six minor millets (foxtail, 
finger, kodo, proso, little and barnyard millets). The collection contains just over 96,500 
accessions front 134 countries. 

Since its inception in 1975 the Genetic Resources Unit of IITA has organized 53 plant 
exploration missions in 29 African countrics and has collected over 20,000 germplasm 
samples of different crop species and their wild relatives. This systematic exploration has 
been carried out in collaboration with IBPGR and with national scientists. Over 31,000 
accessions are maintained by IITA in seed storage, and thecentre's tissue culture laboratory 
maintains in vitto collection of cassava, yam, sweet potato and plantain. 

The ILCA genebank holds more than 10,000 accessions from 840 species of 227 genera. 
About 40% of this germplasm was collated by ILCA in cooperation with institutes in nine 
African countries. The remaining germplasm has been donated to ILCA by other major 
forage research institutes, especially CIAT and CSIRO in Australia. 

The acquisition, multiplication and preservationof rice germplasm were initiated by IRRI 
in 1961. As high yielding varieties replaced traditional varieties in irrigated areas, IRRI 
began, in cooperation with Asian and African countries, a campaign to collect landraces in 
irrigated, 'ainfed, wetland, upland and deepwater areas. IBPGR, IITA and WARDA joined 
in these activities. Some 41,000 seed samples were gathered from tropical Asia and 6,000 
from Africa and many of these landraces no longer exist in farmers fields. Collecting has 
focused on wild relatives offering multiple tolerance or new potential for rice improvement. 
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The WARDA programme focuses on the need to acquire, collect, and conserve West 
African indigenous rice cultivars, landraces and wild species. In addition to these 
collections, WARDA seeks to maintain samples of important commercial varieties and 
promising cultivars in West Africa in short-term storage; and whi!st mounting its own 
collecting mission in West Africa, it has given administrative and logistic support to IRAT/ 
ORSTOM and IITA missions in the region. 

Inter-centre collaboration 
To ensure that strong and positive working relationships are maintained between the 

various plant genetic resources workers throughout theCGIAR system, the centre Directors 
established an Inter-centre Working Group in 1987. This group has met on three occasions 
and made recommendations on a number of topics with the aim to increase inter-centre 
collaboration. Aniangst the many topics discussed, four are expanded as examples to 
improve the collaborative system; namely, strategic research on bottleneck problems, the 
improvement of documentation/information systems on wild species, the necessity of 
further duplication efforts particularly in wild species and the long-term security of some 
collections. 

Strategic research on bottleneck problems has been confirmed as very appropriate for 
collaboration and includes topics such as: 

a) non-destructive methods of testing seed viability 
b) cryopreservation techniques 
c) germplasm diversity studies including their distribution in different agroclimatic 

zones 
d) core collection for duplicate storage 
e) distribution of diversity and factors underltitig genetic variation under traditional 

farming conditions, including introgressior between genepools 
f) characterization of landraces and wild species populations in order to enhance their 

efficient evaluation and utilization 
g) safety, viability and genetic staiHity 
h) genetic and cytogenetic studies of newly observed variants 
i) genetic erosion during gzrmplasm conservation, and; 
j) germplasm regenerttion. 
Some of these various areas ofresearch collaboration have been underway forsome time, 

whilst others are still essentially in the planning stage. A numberof examples of the former 
can becited. Most of the crop germplasm held by the centres is conser-ed asseed. However 
there are important exceptions (cassava, potato, sweet potato, yam and Musa) for which 
some of the germplasm at least must be conserved in vegetative form in field genebanks 
and/orinvitro.In these cases quite different cc.siderations apply to duplication. Onesuch 
technique, cryopreservation has great promise in providing stable, long-term in vitro 
conservation. In a collaborative project IBPGR and CIAT are working with cassava shoot
tips and have found that there is a loss of viability at intermediate temperatures. The ability 
to regenerate plants is lost at a higher temperature (-20'C) than cell survival (-50C). Other 
explants are being tested in cassava as subjects for cryopreservation, including the very 
freeze-sensitive callus and somatic embryos, and seed Comparing the different explants 
should provide insights into the causes of lethal cryomjury in cassava and indicate means 
of overcoming it. Once such technologies as cryopreservation have been developed 
sufficiently for base conservation of vegetative matorial to be routine, it should be possible 
to apply similar procedures to the safety duplication of vegetative materials as nov, apply 
to orthodox seeds. 

The great value of developing the core collections concept as an aid to the better 
management and utilization ofgermplasm collections has been emphasized by germplasm 
curators in recent years (Brown, 1989). A number ofinitiatives are already underway within 
the CGIAR on this topic e.g. CIMMYT, working closely with Latin Arerican National 
Programmes, is examining the possibility of a core collection in maize and IRRI is 
establishing core subsets of wild Oryza. 



60 INTERNATIONAL CROP NETWORK SERIES 

The allocation of funds to the collection, conservation, documentation and evaluation of 
the wild relatives of crop genepools is often seen as a diversion of existing resources from 
more important plant genetic resources activities e.g. the work involving obsolete, more 
recent cultivars and landraces in particular. Further there are claims that the use of 
germplasm collection by breeders is inadequate, particularly as such an activity is unlikely 
to result in the speedy incorporation of wild genetic material into cultivars in the immediate 
or even medium-term future. However, because such claims are long standing this does not 
necessarily mean that they are valid (Marshall, 1989). 

Recent advances in the use of in vitro techniques, the utilization of haploids and 2n 
gametes, the rapid current advances in the use of restriction fragment length polymor
phisms (RFLPs) as well as the development of a whole array of new germplasm enhance
ment techniques have rendered some of the traditional arguments against the use of wild 
species obsolete. An example of this can be seen in the work ofCIP on sweet potato, where 
the utilization of a collection of wild Ipon.oea species, considered impossible until 3-4 years 
ago, clearly demonstrates the use of wild germplasm to improve an imiwportant staple crop. 
Thus, it is argued that continued emphasis must be put on the exploration, collection, 

evaluation and utilization of wild species since they arepromising genetic resources in crop 
improvement work and many are threatened due to environmental degradation. 

Further it is recognized that in some centres mandated crops and in many others dealt 
with by IBPGR this will continue to be a difficult task as many species would haveto undergo 
a process of domestication before they can be properly maintained, evaluated and utilized. 
In only a few cases could a centre fully maintain and easily grow out the wild genepools. 
Other problems in handling geitplasm which are often amplified in the case of wild 
material, such as, storage methodology, the resolution of taxonomiccon fusion, the high cost 
of seed production/propagation and administrative points relating to accessibility and 
recognition ofresponsibility for the maintenance and duplication of collections, areall being 
studied in varying degress by the respective centres (their activities are summarized in 
Appendix I). 

An important principle of germplasm conservation is to ensure that any given collection 

be securely duplicated in at least another institute; this provides insurance not only against 
loss, but also against the temporary unavailability of material, centres that agree to accept 
responsibility for maintaining a base collection alsoundertale to make arrangements for the 
duplication of their collection. The level of duplication ofmany of these collections appears 
to be surprisingly low, but varies between centres, and between the different crops in each 
centre; and only in a few cases does it appear that an entire holding has been duplicated. 

Without access to the records on the individual accessions, it is not possible to know 
whether the stated level of duplication represeuts a maximum value or whether some 
accessions are duplicated more than once and others not duplicated at all. The latter is 
perhaps more likely to be true, as those accessions which have been duplicated are likely to 
be those for whicl large quantities of seed were available, in which case, samples would 
probably have been sent to more than one other institute. 

The problems of obtaining accurate information are well known. From YBPGR's 
Directories of Germplasm Collections it is clear that many centres have sent small parts of 
their holdings to a large number of countries, often "repatriating" material to national 
programmes, but this could hardly be described as the planned duplication of a collection. 
The very fact that the picture is unclear suggests that organized and systematic duplication 
has not been given as high priority as it might. 

The long-term security of the germplasm collections held by the respective centres is a 
matter of the utmost importance. IBPGR has developed and published acceptable and 
preferred scientific standards and procedures for seed storage in genebanks, and it 
continues with its efforts to monitor their implementation. To avoid expensive and 

sometimes difficult regeneration of germplasm accessions, it is preferable that they be kept 
in long-term condition i.e.storage temperature of-1 81C orlower and aseed moisture content 
of about 5%. Less stringent conditions are acceptable for active collections, from which 
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TABLE L STATUS OF THE MAINTENANCE OF THE COLLECTIONS OF THE IARC9 

IARC CROPS LONG-TERM MEDIUM-TERM SHORT-TERM OTHER 
TYPE

rC %RH %MC Con- Tc %RH %MC Con- T°C %RH %MC Con- MAINT. 
talner talner tainer IV/F 

ClAT 	 Phasedus; Tropical .20 6/8 5/8 30 D 
foraes 
Mahot esculenta IV/F
Man/hotspp.(wld) 	 IV 

ClMMYT 	 Hordeum; Tdtfcum 2 30 j B 
Zea -15 25/30 6/8 B 0 30/35 8/10 B 

CIP So/anum (wfki& -15 5 A 0 5 A 	 IV 
cuivated)

Ipomoea -15 5 A 0 5 A 

ICARDA 	 Aegolops -22 5.5/6.5 A 2±2 25 6.5 G
 
C-cer 2±2 25 6.5 G
 
Hordeum -22 5.5/6.5 A 2±2 25 6.5 G
 
Lathyrus -22 5.5/6.5 A 2±2 25 6.5 G
 
Lens 2±2 25 6.5 G
 
Medicago -22 5.5/6.5 A 2±2 25 6.5 G
 
P/sum -22 5.56.5 A 2±2 25 6.5 G
 
Trtlcum -22 5.5/6.5 A 2±2 25 6.5 G
 
Wca -22 5.56.5 A 2±2 25 6.5 G
 

lca faba 2±2 25 6.5 G
 

ICRISAT 	 Arachis; Clarxs; -20 30 4/6 A 4 20 6/8 A 
C, Millets; 
Sorghum
 

IITA 	 Doscoea IV/F

Glydne -20 <30 6/7 B 5 30/35 6/7 B
 
romoea IV/F
anlot 5 30/35 6 B IV/F

Musa IV/F
Oryza -20 <30 5 B 5 30/35 9 B 15 20 8 B 
Wgna -20 <30 5 B 5 30/35 9 C 15 20 8 B 
Zea -20 <30 6/7 B 

ILCA 	 For.as(grasses, -20 4/6 A 8 35 4/6 A IV/F
legumes and browse) 

IRRI 	 Otyza (widand -10 27 6 B 2 40 6/8 B/C 20 50 10 Ecultivated) 

WARDA 	 0ryza(wd and 0/5 65/75 9/11 D 5/10 65175 9/11 DJcultivated)
 

IV,Invitro; F,field; A,aluminium laminated foilpackets; B,cans; C,glass jars, D,plastic bags/bottles; E,paper bags; G,cotton bags 

samples are used for characterization, evaluation, regeneration and distributi-n. The 
maintenance conditions of the seeds held by the centres are summarized in Table 1. 

It should be noted thatseven of the centres maintain some or all of their collections under 
long-term seed storage conditions. However, the base collections at ICRISAT and WARDA 
are not yet stored under long-term conditions, althoygh the transfer of material to such 
conditions commenced at ICRISAT in 1989. At WARDA, the humidity and seed moisture 
contents are both relatively high. In addition, the large wheat and barley collections at 
CIMMYT are currently held in medium-term storage. 
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Conclusions 
The nine commodity centres of CGIAR hold, between them, over 460,000 accessions of 

crop germph'sm accounting for approximately 14% of the world resources. The mainte
nance conditions for much of this large collection are generally satisfactory, with the 
material mostly being kept under long-term storage conditions in purpose-built facilities. 
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Appendix I:Asummary of CGIAR centre activitles on wild species germplasm 

juncea, Haynal/oa vilosa, Trificum fauschii. 

Centre Crop Activity 

CIAT Cassava 

Phaseolus 

Tropical pastures 

33 wild Manihotspecies held (only afew accessions per species). Invitromethodology
for management of wild cassava germplasm, developed with IBPGR support, isunder 
refinement. Afieldgenebank ofwildcassavais being developedlorcutivarimprovement,
focussing on crossability over the next 3years.
Each of 5cultivated species has its own wild form (GB- 1B by the definition of Harlan).
Efforts have concentrat.3d on the use of the wild form of common bean (P.vulgaris) for
improvement of this, the most imporant cultivated species. Ajointly published CIAT-
IBPGR catalogue contains ca. 800 accessions some of which have already been 
evaluated. Resistance to the most imperant storage pest, bean weevil (Zabrotes
subfasciatus), found intwo Mexican accessions has successfully been transferred into 
advanced breeding lines which are now under extensive evaluation by some national 
programmes. The other 4cultivatedspecies are less important interms ofworld-wide 
acreage but, being adapted to different agroecological concitions, contain valuable 
traits that are missing orpeory expressed inthe primary genepool of the common bean 
(e.g. drought and heat tolerance from P.acutifolius; Ascochyfa resistance from P. 
coccineus). Use of RFLP markers isplanned to check efficiencyof introgression inwide 
crosses with the common bean. 
Practically all forage species (comprising 22,000 accessions) are wild species
(noncutivated). Activities include all aspects of genebank management. Studies are 
being carried out into the reproductive biology of key pasture species. 

CIMMYT Maize 5-yearprojecttocollect,characterize, conserve, evaluateanduse Trisaciu ;alsoused 

Wheat 
inwide cross programme.
Wide cross project isattempting to move genes from the following species into 
cultivated forms: Thinopyrum bessarabicum, Th. junceiforme, Th. infermedium, Th. 
scirpeum, Th. dlstichum, Th. curvifolium, Th. trichcphorium,E~tmusgiganteus, Aegiops
variabiis,Ae. umbellata, Ae. squarrosa Ae. ropens, Ae. deserdorum, Psafhrostachys 

CIP Potato 1.Collection and biosystemati classification: Amulti-volume work on research into 
new species by Professor Carlos Ochoa, Taxonomy Consuitant toCIP is in preparation
(first volume to appear during 1990). 2.Maintenance: Includes transfer of odd-ploids 
and other species that do not form seeds to invitro storage, as well as maintenance of 
botanical seeds. 3.Germplasm enhancement: Several projects to enhance wild 
species for resistances, tolerances and adaptive complexes. Material isthen used in 
complex germplasm enhancement schemes to make useful characteristics accessible 
to breeders. About 15% of 200 known wild species have entered germplasm
enhancement programmes.

Sweet potato 1.Collection and classification: New species have been and are being discovered. 2. 
Basic research on accessibility of wild Ipomoea species: Crossdbility of the series 
Batatas,the taxonomic series nest dosey related to the cultivated fonns have recently
been competed Through complex crossing schemes, this series can be made 
genetically accessible lo sweet potato breeders. Resistances to most imperant sweet 
potato pests have been identified. 3.Germplasm enhancement: Highly successful 
work has beencarried out with the wild species Ipomoeatifidaas asource ofresistance 
to the sweet potato weevil, an insect pest of world-wide inpertance. I.tfrrda isalso a 
source of high dry matter content. This research isbeing followed up in a PhD thesis 
at the University of Birmingham, UK. 

ontinued ovedeaf... 
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Appendix I: A summary of CGIAR Centre activities on wild species germplasm 
continued 

Centre Crop 

IBPGR General 

A/lium 
Mango, Citrus 

Triticeae 

Cucurbitaceae 

Pulses 

ICARDA Wheat 
Food legumes 

Forages 

ICRISAT 

IITA Vigna 

Cassava 

Activity 

Incollaboration with the CGIAR commodity centers, IBPGR ismaintaining arecord of 
existing exsftucollections of wild species of relevantcrops. Similar activities are being 
carried out incollaboration with National Programmes for wild relatives of other crops, 
and are planned with IUCN for wild relatives of crop germplasm maintained inbotanic 
gardens. These efforts should facilitate the channelling of requests for seed and 
appropriate location of research. IBPGR is,with the benefit of ongoing taxonomic 
revisions and links to botanic gardens, assembling data on the distribution (at the GP1 
and GP2 levels) of wild spacies of interest to the IBPGR Programme. The resultant 
databases will provide information to CGIAR Centers and National Programmes inthe 
planning of germplasm exploration in the future, and to national and international 
agencies inthe planning of insdu conservation efforts. 
Ecogeographic survey recently carded out inSoutheast Asia. 
Ecogeographic survey recently carded out inSoutheastAsia. 
Current ecogeographic survey innorthem China. Taxonomic study commissioned for 
Thinopyrum. 
Current ecogeographic survey for the main cucurbits and wild relatives inCentral
 
America.
 
Current ecogeographic survey for major pulses such as pea, chickpea, lentil and vetch
 
(Vicieae) inthe southem USSR. Complementary study to de,elop molecular markers
 
forPhaseolusand Vigna (Note, when appropriate, selected ollecting iscanied out on
 
all ecogeagraphic surveys).
 

Taxonomic studies and evaluation of wheat wild relatives, mainly Aegilops spp.
 
Evaluation studies of alarge numberolspecies including Lensspp. and Cicerspp. (the
 
latter jointly with ICRISAT).
 
Wild speciesare underinvestigation forpotential useasforage crops inthe Medterranean
 
region.
 

Details not supplied on going to press
 

Exploration and collecting have been carried out inAfrica (15 collecting missions inlast
 
5 years); germplasm has also been assembled from elsewhere. Inall, the collection
 
comprises more than 1500 accessions of over 40 species. Research Includes
 
biosystematic studies (crossability between species and dassilication); agrobotanical
 
variability of species witnin section Cajan and other species of interest to crop
 
improvement objectives; interspecific hybridization between cowpea and wild Vignato
 
identify potential bridging species to introduce genes for resistance to post-flowering
 
insect pests; screening for resistance to major insect pests; cowpea enhancement
 
involving crosses between cowpea and closely related species within section Cajan.
 
IITA collaborates with several instdutes inItaly and the University of Purdue on various
 
areas of research including biotechnological innovations to exploit the genepool of wild
 
Vigna, eg cell and protoplast culture, protein elpctrophoresis, nutritional studies,
 
screening for insect resistance.
 

Resistance genes against cassava mosaic virus and bacterial blight have been
 
transferred from M.g/azoviiinto improved cassava populations and clones. Many wild
 
species including M.tristis with suitable characteristics have been assembled to
 
improve cassava resistance to mealybug and green spider mite. 66 accessions of wild
 
cassava from 26 species, minly from Brazil, are preserved inthe field genebank and
 
in vitro. This material has also been screened for low cyanide content and drought
 
tolerance. Now approaches to cassava improvement include the production of
 
spontaneous sexual and asexual poly hybrids and the exploitation of apornixis for the
 
production of improved -Ional genotypes that can be distriuted by seed.
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Appendix I: 
continued 

Centre Crop 
IITA (cont.) Oioscorea 

Rice 

ILCA Forages 

IRRI Rice 

WARDA Rice 

Activity 
Collecting and biosystematic studies have recently been initiated. Conventional 
techniques and RFLP ofchloroplast DNA are being used to investigale the .rotundata-
D.cayenensiscomplex, including wild species. Thiswill enablebreeders to use the wild 
species for yam improvement. Wild Dioscorea has been surveyed and collected in 
Nigeria. Further collecting from West and Central Africa isplanned for the future. 
IITA maintains 335 accessions of wild Oryza species indigenous to Africa. Species
belonging to the AA genome, closely relatea to culivated rice have been screened for 
resistance to rice yellow mottle virus; good sources for rice improvement have been 
found. 

(Note: all forages are, ineffect, wildspecies). 1.Acquisition, conservation, regeneration 
and distribution of forage germplasm. 2.Database management of forage germplasm: 
passport, inventory, breeding systems, taxonomy. 3.Research on:i) Breeding systems 
and regeneration of Trifolium species and Sesbania sesban. ii)Use of in vitro culture 
techniques for collecting, conservation, multiplication and distribution of grasses
(Digitaria and Cynodon) and browse (Faidheduia albida and Erythrina bruce . iii)
Methodology and strategy for characterization of forage germplasm. 

1.Since 1987, 20collecting missions, primarilyaimed at collecting wildrices, have been 
undertaken incooperation with 12 Asian and Pacific countries netting about 700 
samples of 11species. 2.National parks and reserves where wild relatives of rice are 
conserved insituhave been identified and the information published. 3.Core subsets 
of wild Oryza have been established and are used for some current evaluationsat IRRI. 
4. Distribution of samples of wild rice to scientists both within IRRI and inNational 
Programmes has increased about four fold inrecent years. Biotechnology workers are 
the principal clients. 5.IRRI scientists have been screening wild rices for insect pests
for many years and results have been published. More recently, IRRI researchers have 
intensified evaluation of wild rices for major ricepathogens such as tungro and bacterial 
leafblight. 6.An active wide hybridization programme at IRRI has now successfully 
crossed rice cultivars with many wild species of Oryza Promising lines have been 
derivedfrom crosses involving Oryza nivaraand 0. officinalis. Varieties with resistance 
to grassy stunt virus derived from 0. nivara have been released since the mid-1970s, 
but their usefulness has been reduced by the emergence of grassy stunt virus biotype 
2 inthe early 1980s. 

Although work on wild rice has not been carried out in the past or included in the 
Center's current medium-term plan, WARDA iskeeping informed of related work at 
IRRI for possible applications to West Africa. 
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The VIR network: problems of mobilization and
 
conservation of plant genetic resources;

the concept of international collaboration
 
V.A. Dragavlsev and S.M. Alexanlan 
N.I. Vavilov All-Union Institute of Plant Industry (VIR), 42, Herzenstreet, 1
 
90000 Leningrad, USSR
 

Summary 
The N.I. Vavilov All-Union Institute of Plant Industry (VIR) wasorganized in 1894. 
The basic tasks of the VIR are: collecting the world plant resources; preserving the 
collected materials viable; studying plant gemiplasm, preserved in the collections; 
supplying breeding centres ofthe USSR with germplasm for breeding programmes; 
conducting theoretical and methodological research. To accomplish these goals 
there are specialized scientific departments and 18 experimental stations in the 
different climatic zones of the country within the Institute. There 53 collecting 
missions were organized and carried out in 1990, covering 55 various regions in the 
USSR and abroad. In 1991 VIR distributed 3,107 samples from its collection to 
various countries of the world, nearly half of them to countries in Europe. Experts 
ofeach experimentalstation, scientific department and laboratory examine definite 
aspects of the life of plants. This allows to obtain maximum information about the 
value of accessions preserved in the collection, which by August 1990 numbered 
more than 350,000samples belonging to 155 botanical families,304 genera and 2,539 
species. The entire collection can be divided into 4 grodps: genetic diversity from 
Vavilov's cent res oforigin; landrace populationsof folkbreeding; modem breeding 
varieties, and genetic lines, introduced mutants and other new forms obtained 
experimentally. In 1975 a genebank was established at the Kuban Experimental 
Station of VIR, where 190,000 seed accessions are now stored in sealed containers 
at between IPC and 41C. The Institute also preserves more than 250,000 herbarium 
samples of cultivated plants and their wild relatives. All scientific work of the VIR 
can not be carried out without a wide international collaboration. Nowadays the 
Institute maintains close scientific and technical ties on various aspects of plant 
genetic resources with Bulgaria, Hungary, Poland, Czechoslovakia, Germany, the 
Netherlands, Mexico, the USA, and with IARC's, IBPGR, FAO, etc. 

The N.I.Vavilov All-Union Institute of Plant Industry (VIR) originated as the Bureau of 
Applied Botany, which was organized in 1894. This Bureau was reorganized in 1924 into the 
AJI-Union Research Instituteof Applied Botany and NewCrops, and in 1930 it was renamed 
the Research Institute of Plant Industry. 

The basic tasks of scientific research and practice at the VIR include: 
collecting the world plant resources - varieties, forms and hybrids of agricultural 
crops and their wild relatives;
 
preserving the collected materials viable;
 
studying the collected material;
 
supplying breeding centres with the initial material for plant breeding; and 
conducting theoretical and methodological research. 

To accomplish these goals, specialized departments and experiment stations were 
organized within the Institute. An important department is the Department of Plant 
Introduction. Its principal task is to organize the exploration and collection of germplasm, 
exchange and quarantine testing of received material. 

In 1990 The Institute carried out 40 collecting missions covering 55 various regions of 
the USSR territory. As a result of these missions, the collecion was replenished with 34,000 
seed accessions of various useful plants. 

77,1o 
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This year VIR organized 5 joint missions with foreign scientists on the territory of the 
country: Soviei-American for fruits; Soviet-Australian for legumes; Soviet-Dutch for Beta; 
joint COMECON-countries mission for forages; VIR - Southampton University (UK) 
Israel's Hebrew University of Jerusalem joint mission under the auspices of IBPGR forwild 
legumes. 

Territories of 13 countries of the world have also been explored by VIR experts in 1989
1990, namely Peru, Poland, China, C6te d'Ivoire, Bolivia, Butan, Equador, USA, Mongolia, 
Syria, Bulgaria, Vietnam and Columbia. As a result of these missions, more then 7,500 
accessions of different crops and wild relatives were collected. 

Along with the introduction of foreign materials, in 1990 VIR distributed 3,107samples 
fi-om its collection to various countries of the world, nearly half of them being countries of 
Europe. 

All the materials that come to the Institute, including seeds, seedlings, tubers and bulbs, 
undergo registration in the Department of Plant Introduction. Each accession acquires its 
permanent introduction number, under which it remains further on. 

Materials, coming from abroad, undergo quarantine testing at one of the seven 
introduction quarantine nurseries. After quarantine testing the materials are handed to the 
Departments of Plant Resources. These departments are organized according to the 
principle of closely related crops. For example, wheat and triticale are studied in the 
Department of Wheats, maize, rice, buckwheat, sorghum, etc. in the Department of Maize 
and Small Grains; clover, alfalfa, timothy and other grasses in the Department of Fodder 
Crops, and so on. 

Experts of each department carry out primary evaluation of these materials and hand 
them over to methodological laboratories engaged in studying plant immunity, physiology, 
cytology, molecular biology, biochemistry and genetics. By the results of these studies, the 
most promising accessions are selected. 

To study materials from different countries in the most appropriate climatic and soil 
conditions, the Institute operates a network of experiment stations. They are spread from 
the Kola Peninsula (the Polar Region) to the Caucasus (the subtropics), and from the 
European part of the USSR to the Far East. At these experiment stations the collection 
accessions undergo evaluation, which is conventionally divided into two stages: 

- field evaluation of the material, and 
- laboratory evaluation. 
While assessing materials in the field, the VIR experts study peculiarities of plant 

biology and morphology, that is, phenological phases of vegetation, duration of vegetation 
period, yielding ability, resistance to diseases and pests, heat and frost resistance, resistance 
to draught and excessive moisture, and to other environmental factors. Morphological 
description of plants is made afterwards. All this work is carried out using appropriate 
:.ethods and against the background ofcommercial (standaid) varieties. In the end, every 
accessiin acquires a passport, where all most important biological and morphological 
characters are registered, as well as the differences from the standard, i.e., its positive and 
negative characters. 

Experts ofeach experiment station, department or laboratory examine definite aspects 
of the life of plants, corresponding to their field of research. This allows to obtain maximum 
information about the value of accessions preserved in the collection, that is, to extend the 
passport data accumulated by the experts from the Departments of Plant Resources. 

Thestudied materials are further handed overto breeding centres and used in breeding 
programmes of the USSR. Thus, as a result of primary evaluation, during 1989 and the first 
half of 1990 around 3,000 sources of valuable breeding characters have been sele -led, and 
genetical studies revealed 77 sources, including 27 of resistance to pathogens o wheat, 
barley, oats, peas etc., 9 of early maturing of oats, maize and sunflower. Fifty-one new 
SOL rc,.,s have been created. Within the same period of time varieties based on the VIR 
coll,-ction have been cultivated on 63 million hectar'.3. 

By August 1990, the collection of the Institute numbered 349,460 accessions belonging 
to 155 botanical families, 304 genera and 2,539 species (Table 1). 
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Table 1. Germplasm Collection of the NI.Vavllov Institute of Plant Industry for 1990 

Wheat 59,603 

Aegilops 3,302 

Tritlcale 4,193 

67,098 

BRye 3,001 
Barey 25,131 
Oat 12,950 

41,082 

Sorghum 12,560 
Millet &relatives 14,967 

27,527 

Maize 19,309 
Rice 6,377 
Budwheat 2,290 

27,976 

Clover 6,754 
Alfalfa 3,713 
Top grasses 6,728 
Bottom grasses 4,183 
Agropyron &Leymus 2,264 
Other fodder crops 3,933 

27,575 

Pea 7,437 
Phaseous 9,987 
Soybean 6,618 
Lupi 2,472 
Lentil 3,075 
Vetch 3,030 
Other legumes 7,383 

40,002 

Cotton 
Sunflower 

Flax 
Hemp &bast crops
Southern oil crops 
Other Industrial acps 

Potato &other tubers 

Cabbage

Carrot &radish 
Tomato 

Cucumber 
OnIon &garlic 
Pepper &eggplant 
Beet 

Greens 
Cucurblts 
Other vegetables 

Fruit planls
Ornametals 

Total No. ofAccessions 

6,068 
2,131 
5,256 
1,670 
3,510 
5,761 

24,396 

10,472 

10,472 

3,641
 
6,113 
6,444
 
3,407
3,936 
3,977 
2,964 
3,003 

10,783 
4,175 

48,443 

29,631 
5,258 

34,889 

349,460 

The most important task of the Inst,"",ieis to preserve the entire collection which can 
be broken into 4 groups: 

- genetic diversity from the centres of origin; 
- landrace populations of folk breeding; 
- modern breeding varieties, and 
- genetic lines, introduced mutants and other new forms obtained experimentally. 
The Institute has a special Laboratory ofSeed Testing, which controls seed germination 

and viability, and a genebank at the Kuban Experiment Station of VIR, where 190,000 seed 
accession,; Pr- now stored in sealed containers at between +],C and +4"C. The experts on 
lone-cerm storage pursue the task of raising the level of investigations for the further 
.,nprovementof storage techniques, and, ultimately, increasing the safety of the genepool 

under storage I would lii-e to name several problems for further investigation. These are: 
technologies of progenies multiplication with due regard to the mode of pollination 
and principles of taking an average sample for long-term storage; 
development of exprcss methods for seed drying (cold drying); 
development of express methods for determining seed viability; 
evelopment of seed aging -iiagnostics. 

Thus, with the accumulation of our knowledge in the sphere of longterm storage of 
seed, the better preservation of the worid's diversity of cultivated plants and their wild 
relatives will be provided. 
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The Institutealso preserves more than 250,000 hex barium samples of cultivated plants 
and their wild relatives. 

Our current priorities for collecting are: 
- wild populations subjected to agro-ecological influence and acute genetic erosion; 
- disappearing landraces, which are sources of resistance to diseases and abiotic 

faclors; 
- mctJem cultivars possessing a complex of valuable genes. 
Priority collecting regions: major regions of formation of cultivated plants and those 

subjected to severe genetic erosion on the territory of the USSR; the Mediterranean area, 
South-Eastern, Eastern and Southern Asia, Latin America. 

It is obvious from theabove, that all this voluminous work in thesphereof plantgenetic 
resources cannot be carried out without a wideinternational collaboration. It is the mutually 
beneficial collaboration that makes part and parcel of VIR' activities: each year more than 
600 people from various parts of the world visit the Institute as members of around 100 
delegations. Joint collecting missions aimed at exploring -ertain territories and collecting 
various plants are carried out; training courses for scientific cadre from genebanks of the 
developing countries are conducted; scientific workshops and symposia are organized. At 
present time 10 foreign post-graduate students are working on their PhD programmes at 
VIR. 

Signing of the Agreement between VIR and IBPGR in June, 1990 and incorporation of 
VIR into ECP/GR are important landmarks in the international scientific collaboretion. The 
issue of the Institute joining FAO activities in the sphere of PGR is being discussed at a high 
governmental level. 

Nowadays VIR maintains close scientific and technical ties based on Agreements on 
various aspects of study and utilization of PGR with Poland, Bulgaria, Hungary, 
Czechoslovakia, Germany and the Netherlands. Joint scientific research is being carried out 
together with such international centres as ICARDA, CIMMYT and ACSAD; closer joint 
activities are planned for 1991 together with CIP and ICRISAT. 

Two representatives from VIR participate in the International Keystone Dialogue on 
PGR, the plenary sessions ofwhich helped 126 countries adhering to the FAO Undertaking 
on PGR to come to understanding of many previously disputable questions. 

Signing of the Memorandum between VIR and ARS USDA and of the consequent 
Communique on further joint activities in the fie:,4 ofcollection, preservation and utilization 
of PGR received positive international respome. These most important steps in joining 
together two largest collections of germplasm can have positive effect on the entire 
international collaboration in the field, as efforts of both parties are concentrated on the 
naximum conservatior ,f PGR, the world's treasure, and it will provide ample opportunities 
forall interested organizations, persons, institutes, farmers and scientists to obtain collection 
accessions and related information from the United Statescnd the USSR. This collaboration 
will be based on a joint database for the collections of plant germplasm. Moreover, this joint 
database will make core of the Globa. Center for PGR, which is being developed by the 
Institute de la Vie of Prof. Maurice Marois. The Center is meant to unite al the information 
on PGR accumulated in the world. The first organizational meeting on the establishment of 
the Center took place in Beltsville (USA) in May 1990. 

It is impossible to embrace all aspects of international activities of VIR in this report, 
but it would have been incomplete if we did not use the opportunity to describe our plans 
of collaboration in Europe. 

It is well known to many plant genetic resources experts, that multilateral cooperation 
of Bulgaria, Hungary, the GDR, Mongolia, Poland, the USSR and Czechoslovakia on PGR 
was established in 1964. In fact, it was the first regional prograimne in this field. The years 
of coopertion have resulted in the following: rich experience of joint research has been 
accumulated; national programmes and genebanks have been established in all the above
mentioned countries; long-term storage for nearly a half of the total accumulated genepool
has been organized. It is hard to overestimate these achievements. In September of 1990 the 
Meeting of the Scientific and Technical Council in Bulgaria summarized the results of 
cooperation for the period from 1986 to 1990. From our point of view, it is reasonable to 
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continue this cooperation, having modified it in accordance with the present-day situation 
in the world. 

Participants of the Meeting signed an Appeal to FAO, proposing the creation of a 
Regional Program for Eastern Europe undet the aegis of FAO and IBPGR. The given 
Program would not duplicate ECP/GR, but unlike the latter would concentrate on the 
continuation of more profound collection, preservation and study of PGR from Europe and 
other parts of the world. 

The above mentioned Appeal was handed over to the FAO Secretariat, and in April of 
1991 it will be discu' _d at the next Meeting of the FAO W irking Group. VIR invites all the 
interested parties to rake comments and suggestions on the establishment of this Program, 
which can be joined by any country. If FAO comes to a positive decision on the issue, VIR 
proposes to hold in Leningrad theOrganizational Meeting, aimed at the development of the 
Working Plan and the Agreement. 

Iwoul like to sum up the report by reminding the audience the wvurds of Academician 
N.1 Vavilov, spoken more than 50 years ago: 

"Crises donot e ist in, cientific work. On the con trary,scientificproblenisshow themselves 
every day, and they are to be solved both from the theo eticaland the practical points ofview. 
Those problems are endless, and they tan be solved on the basis ,f the international scientific 
collaboration only." 
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The NGB system 
M.Nlklasson 
Tne Nordic Gene Bank (NGB), P.O.Box 41, S-23053 Alnarp, Sweden 

Summary 
The Nordic Genebank (NGB) is at present decreasing the collecting activities in 
advantage of characterization and evaluation of the material. The work on 
investigating in situ preservation and establishment of an automatic delivery of new 
cultivars to NGB is progressing. Our information efforts focus on making the 
germplasm data available in crop catalogues and databases. NGB's international 
project together with the SADCC-countries, on establishing a regional genebank in 
Lusaka, Zambia, is now complhting the development of an infra-structure and 
moves cowards a phase of implementation and education. The constituent and 
financier of NGB is the NordicCouncil of Ministers, which is an executive assembly 
under the Nordic countries (Denmark, Finland, Iceland, Norway and Sweden). 
NGB is governed by a board with one full and one depuly member from each 
country. The chairmanship is circulating between the countries. The board has a 
Technical Advisory Committee with national sections. Subordinated to the Director, 
14GB has now nine Crop Working Groups with members from the countries 
concerned. They are our expert organ and implementors in respective countries. 
NGB is situated in thesouth ofSweden at Alnarp.The I1 staffmembers are occupied 
in any of three departments or with administrative functions The different 
departments deal with plant material, information related to the material and 
international projects. The mandate of NGB is to preserve agricultural and 
horticultural species and their wild relatives in the Nordic countries. The number 
of endemics in this area is small and none of the species are under the commission 
of NGB. At this moment about 100 species are preserved ex sitit at the genebank. 
About 70 of these are indigenous and the rest are introduced species that have been 
cultivated in this area for such a !ong period of time that new genotypes adapted 
to the very various Nordic conditions have evolved. The Nordic material also 
comprises genetic stocks, i.e. material originating from research projects and 
breeding programmes. Information on that kind of material is Nordic and often 
comprehensive. NGB preserves genetic stocks of the genus Pisum and cereals. To 
fulfill the different obligations of the genebank, preservation of ex situ material is 
divided into three categories. The Base Collection is maintaining maximum genetic 
integrity and quality. The Active Collection satisfies the availability of the material 
for investigation and characterization. The Safety Collection is stored at an other 
location and is independent of constant artificial energy supply. This accedes the 
demand of security in case of accidental loss at the Nordic Genebank. The 
vegetatively propagated species are in the future supposed to be kept at two 
different locations. The characterization and registration of data is decentralized to 
the countries involved. At NGB the different nationil databases are transformed 
and developed into Nordic databases. This then constitute the basis for the 
catalogues. The catalogues and databases are distributed to users. The staff of NGB 
also utilize the evaluation data from these databases in search for requested 
material. 

Introduction 
TheNordicGene Bank forAgricultural and Horticultural Plants (NGB) wasestablished 

12 years ago. The institution was initially located at Lund, Sweden, but moved in 1984 to its 
present location at Alnarp, Sweden. 

Organization 
NGB is an institution under the Nordic Council of Ministers. The Nordic Council of 

Ministers is an executive assembly under the five Nordic countries, Denmark, Finland, 
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Nordic Council of Ministers 

NGB Board TAC National 
DNK, FIN, ISL NOR, SWE Sections 

Director of Intemordic Woridng Groups 
NGB 1.Cereals 

2.Fruit and berries 
3.Potato 
4.Forages
5.Vegetables 
6.Ugneous ornamentals 
7.Root crops and oil plants
8.Pulses 
9.Culinary herbs and medicinal plants 

Department I I Department of Department of Administration 
of Material Information Development 

Fig. 1.The Working Group structure of NGB 

Iceland, Norway, and Sweden (Fig.1). The aim of the Njirdic Council of Ministers is to 
encourage cooperation between the Nordic countries. 

NGB is governed by a board. The board of NGB consists of one full and one deputy 
member from each of the Nordic countries. The chairmanship is circulating between the 
countries and the term of office is two years. 

The board has a Technical Advisor/ Committee (TAC) with national sections. The 
members of the committee represent different interested parties and they cover as broad 
competence as possible The national sections gather needs and views from respective 
country to be able to act as an advisory body to the board. The TAC sections also constitute 
a platform for genebank matters and serve as an information organ in their own country.

NGB has three departments. The Departmentof Material deals with plant material and 
keeps four persons busy. The Department of Information handle information related to the 
plant material a;-L'!he Department of Development takes care of international projects, 
these two departments both have two employed each. NGB has also two administrators. The 
director as well as the rest of the staff are contracted for a period of four years. 

Working groups 
Subordinate to the director, NGB has internordic crop working groups. The workirg 

groups are initiated by the board. At present there are nine working groups (Fig.1) all 
initiated between 1981 and 1985. The working groups are "1GB's expert organ and the 
members act as implementors in their own country. 

The working group structure is flexible. One working group, the permafrost Working 
Group, ceased to exist when the safety store was inaugurated in 1984. There has also been 



CROP NETWORKS- NEW CONCEPTS FOR GENETIC RESOURCES MANAGEMENT 75 

one consolidation. The working group for Cereals started as two working groups, one for 
self-pollinated small grains and one for cross-pollinated small grains. In the future the 
working group structure may be as follows. Two fusions will probably take place. The 
Working Group for Fruit and Berries and the Working Group for Ligneous Ornamentals 
already have their meetings in cohmmon. The members of theWorking Group for Root Crops 
and Oil Plants and the Working Group fo."Pulses are almost the same. A new Working 
Group for in situ preservation will probably be forned. 

The staff at head quarters represents a minority of NGB. There are many people 
involved in the work of preservation of genetic resources and they arespread over the entire 
area. About 100 persons are in some way involved in genelank tasks in the working groups, 
in the Technical Advisory Committee, in the board or with some special projects. 

To strengthen the cooperation between NGB and its working groups a staff member 
of NGB is permanent secretary of a working group. NGB attends a working group meeting 
with two persons, the director and the secretary for that particular working group. The 
working groups usually have a meeting once a ye-,r to aid in drawing short- and long-term 
work plans. 

This year a meeting attended by thechairmen ofthe different working groups was held 
at the genebank for the first time. This vertical cross section through the working groups 
improved the information flow in other directions than the connection between NGB and 
the working groups through the secretary. The chairmen meeting will also constitute a 
forum for fundamental questions in the future. 

Mandate 
The aim of NGB is to preserveand document thegenetic variation of valuable rraterial 

of 	Nordic agricultural and horticultural plants and their wild relatives. As a service 
institution NGB shall provide stored material and documentation. NGB shall also take part 
in international cooperation regarding genebank activities. 

Preservation 
To fulfill the different obligations of thegenebank the material preserved ex situ is kept 

as three different collections. 
" 	 The Base Collection keeps maximum genetic integrity and quality. The number of 

rejuvenations are kept at a minimum. It is a seed source for the Active Collection in case 
that the germinability has decreased foran accession. The case collection is kept at long
term storage. The seeds have been dried to 3-6% moisture and they are stored in glass
bottles at -201C. 

* 	 The Active Collection meets the demand for availability. It is distributed to users for 
characterization and other purposes. It is also used for initial multiplication. The only 
difference in the storage of this collection compared to the Base Collection is that the 
samples are put in aluminum foil bags. 

• The Safety Collection is a safeguard against accidental loss. This collection is partly a 
duplicate of the Base Collection and it is stored at another location. The maintenance 
requires no artificial input of energy. The Safety Collecticn is stored in a mine with 
permafrost at Svalbard. Thesamples are handled thesame as the other collections. The 
seeds are put m glass ampoules and the temperature is between -3 and -4'C. 

The size of the collections kept at Alnarp is roughly 20,000 accessions distributed on 
100 species. The Safety Collection comprises about 4000 accessions. 

Documentation 
NGB has databases on different levels of information. Some accessions have only 

passport data, but for most accessions there is some additional characterization and 
evaluation data. On gene-level we haveinformation or. peas and somecereal collections, but 
it is largely lacking. The method used at NGB, is that registration is done at the different 
national institutes which accomplish thecharacterization orevaluatlon. At NGB asuramary 
of the different databases is created into Nordic crop databases. This summary m;,kes the 
documentation easier to use. 
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As well as for the material, availability comprises documentation. It is distributed as 
databases or crop catalogues to users. The documentation is also used by the staff of NGB 
for finding requested material. Some programming for special purposes is done e.g. to 
display pedigrees. 

Databases have been created to facilitate thedaily work. These databases make theseed 
store maintenance and correspondence easier. They also give opportunities to get statistics 
over different activities e.g. requests. 

Department of development 
NGB has one international project. NGB acts as management consultant to the Nordic 

development agencies. This project is a case of regional cooperation.-A, regional genebank 
for the SADCC countries has been established at Chalimbana east of Lusaka, Zambia. The 
SADCC (Southern African Development Coordination Conference) cormsponds to our 
Nordic Council. The Coun ies involved are Angola, Botswana, Le,otho, Malawi, 
Mozambique, Namibia, Swaziland, Tanzania, Zamb;a and Zimbabwe. 
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Plant genetic resources conservation programme in
 
Poland, amulti-institutional collaboration
 
Z.Bullska-Radomska, W.Podyma and S.Gd'al 
Plant Breeding and Acclimatization Institi te, Radzik6w, 05-870 Bonie, Poland 

Summary 
The National Genetic Resources Conservation Programme in Poland is based on 
multi-institutional input and cooperation. Altogethcr there are over 50,000 
accessions of 57 genera in our genetic preservation programme. The broad range 
of plant material (cereals, forages, root and tuber crops, horticulture, vegetable, 
industrial, medicinal and herbal plants) imposed the need to utilize crop-related 
breeding and scientific centres for genetic resources activities. Seven universities, 
7 branch institutes, 3 plant breeding stations, the Botanical Garden and the 
Instituteof PlantGenetks of thePolih Academy of Sciences carry theresponsibility 
for evaluation, regeneration and multipiication of crop collections. Introduction, 
documentation and storage services are handled centrally by the Plant Breeding 
and Acclimatization Institute at Radzik6w, which provides introduction, 
documentation and controlled storage (+41C and -151C) facilities for all genetic 
resources collections. The programme is coordinat,d by the National Department 
of Plant Genetic Resources at the Plant Breeding atd Acclimatization Institute in 
Radzik6w. As coordinator the department organizes training which provides 
updateson genetic resources developments for thestaff members of thecooperating 
institutions. It also organizes collecting missions and facilitates participation of 
genetic resources personnel in similar expeditions at home and abroad. The 
National Departmentof Plant Genetic Resources maintains scientific collaboration 
with theJagiellonian University in Krak6w regarding ecogeographicaldistribution 
in Poland of wild species of potential agricultural and economic importance, with 
the Institute for Soil Sciences in Pulawy on phytochemical research in some 
Fabaceae plants, and with the Agricultural University at Olsztyn on thephysiological 
basis of seed ageing. 

Introduction 
The magnitudeof theNational Genetic Resources Conservation Programme in Poland 

requires multi-institutional cooperation. Thereare 57genera Zover50,000 accessions) which 
represent a broad range of plant categories such as: cereals, forages, root and tuber crops, 
horticultural plants, vegetables, spices, medicinal, fibre and industrial plants; all of A hich 
have been covered by genetic resources activities (Table 1). The key role in direttinF, and 

Table 1.Genera covered by genetic resources activities 

Crops Genera 

Cereals Tdtlcum Hordeum Triticale Panlcum Avena Zea Fagopyrum Secale 
Setarla 

Legumes Pisum Lupinus Vcla Lens Glydne Phaseodus Medicago Trifolum Lotus 
Omitophus Meli/otus Onobrychls 

Grasses Alopecuw.s Agrostis Bromus Poa Arrhenatherum Cynocurus Dacylis
Festuca Lollum Phleum Phalaris Beckmanla 

Oil &tibre plants B,assca Hellantus Papaver Unum 
Root &tuber plants Solanunm Beta 
hIdustdaJ plants Humut's Mooilana 
Vegetables Ucoper,'oon Alurn Brassica 
Hortcultural plants Maus PrnusRibes Vacdnlum Fragarla
Ornamental plants Gladiolus Ullum Narcissus 
Spl.es &medicnal plants Betonica Potentl/la Arnica Adonis 
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Fig. 1.Organizational framnework of the Polish National Programme of Plant G'dnetlc Resources 

implementing t:ie programme is played by the National Delp.Arment of Plant Genetic 
Resources (NDPGR) of the Plant Breeding and Acclimatization Institute (PBAI) located at 
Radzik6w, which coordinates genetic resources activities of the colaborating institutions. 
The Department is assisted by the Board of Advisors which meets annually to assess 
progress and consult on policy matters. 

Collaborating institutioni perform two different roles. First there are institutions 
which carry out identification, characterization, evaluation, multiplication and regeneration 
of plant germplasm, therefore fulfilling the role of collec!!on curators. The second group of 
institutions contribute to the programme through undertaking relevant research projects. 

The programme is financed by the Ministry of National Education. Figures 1 and 2 
show the organizational framework of the programme. 

The role and responsibilities of Natirnal Department of Plant Genetic Resources 
The role of the National Department of Plant Genetic Resources is threefold:
 
- coordinator of ccllaborative activities;
 
- centre providing services and facilities;
 
- national representative on genetic resources bodies.
 

As a coordinator the department has the following responsibilities: 
- to define objectives 

Objectives are expressed in the title of the programme wl-ich states 'Collection, 
characterization, evaluation and preservation of crop plant germplasm for plant 
breeding and genetic research'. 

- to identify and include in the progranne,cropplantsfor which geneticresourceshave to be 
collected and preserved 
This is done according to two criteria: importance for the Polish economy and the 
danger of germplasm extinction. 
to identify and include in the programine institutions with technical capacity and expertise 
to matizge appropriate collections 
Usually the responsibility for the collections is assigned to the institutions which are 
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Fig. 2.Collaborating institutions InPoland and their contribution to the genetic resources programme 

breeding stations or research centres dealing with thesecrops. Thiscan beexemplified
by the pea collection curated by the Plant Breeding Station (PBS) at Wiatrowo, a 
centre forbreeding and research ofthis crop or thepotato collection managed by the 
Potato Institute at rionin. 
to identifyneedsfor researchprojectsrelevanttomajorissuesoftheprograinineandtoeinploy 
appropriateinstitutionsto carryout such research projects 
In the last few years projects in the three following areas have been undertaken: 
1.Systemtaticsandevolution, including research on Lupinus, Trifolium,Melilotus,Lotus, 
Trigonella,Medicago,pet formed at ihreediffer(nt institutions namely PBS in Wiatrowo, 
the Institute for Soil Science in Puawy, and tae Plant Breeding and Acclimatization 
Institute at Radzik6w. 
2. Plant geography, leading to determrinat.nn of distribution of wild or semi-wild 
counterparts of crop plants in Poland. This project is run by the distinguished
scient:sts of the Jagiei'onian University in Krak6w an4 - ill provide background for 
in situ conservation programme in Poland. 
3. Seed physiology,aiming at identification methods preventing lo-is ofseed viability.
This research project initiated 2 years ago has been successfully carried out by the 
Agricultural University in Olsztyn 
-to supervise activitiesof collaborators 
This is usually done by visiting collaborating institutions during the course of their 
activities and by evaluating their p. ogress reports. 
-to sec;e necessc,-y hinds for realizationof the programme(salaries,eqt' tvient, service)
This is lone on a five year basis but because of high inflation annual corrections are 
made. 

The second important role played by the department is to actas a centreproviding the 
following service and facilities: 
-,ermplasmintroductionservice 
Altho .gh cvrators use their own means to acquire plant material, NDPGR has an 
obli ation to provide plant germplasm material on request from the curator and to 

http:determrinat.nn
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Table 2. Counties visited and main groups of plants rllected during 19811991 expeditions 

Country Crops 

Poland cereals legumes grasses wild Tffollum 
Soviet Union cereals legumes grasses Aeg/!ops onion garlic wild relatives 
Bulgaria cereals legumes Aegllops 
Czechoslovakia legumes grasses 
Morocco cerea!s legumes Aeglops 

initiate expedition missions in order to obtain local and exotic germplasm (table 2 

lists the countries explored and germplasin collected in last 10 years). 

- central documentationfacilities and service 
Each collection curator has an obligation to transfer both passport and evaluation 

data to the central file in PBAI, which together with information on storage such as 

initial moisture content, viability, year of sample deposition, sample size etc. form 

a data base for the collection. A uniform structure of passport data liles has been 

adopted for all collections. Structures of evaluation data files a2e crop specific. The 

same character felds have the same code and size in all crop data files. Data are 

available on request for those who are interested. The percent of all accessions in 

plant categories which entered the documentation system is illustrated in Fig. 3. 

- controlledstoragefacilitiesandservice 
PBAI provides controlled storage facilities at its location at Radzik6w for all seed 

collections. There are 2 chambers with -151C and four with 41C, 168 m 3 each. The 

proportion of germplasm in crop categories deposited in cold storage is shown in 
figure 4. When seed samples from the curators arrive at NDPGR, they are screened 

with respect to quality prior to storage. In case of loss of seed vi:b3iy during the 

course of storage or diminishing sample size, an accession goes back to the 
appropriate curator for regeneration and multiplication. 
- trainingto provide updateson genetic resourcesproblenis 

Training addressed to all collabo. tor- in the plant genetic resources conservation 

total 
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Fig. 3.Computerized documentation of plant genetic resources InPoland 
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programme has been organized on ark annual basis since 1986. They present 
information on the current status and problems of genetic resources activities at 
home and world wide and forms a platform for personal contacts and interaction 
between people who have the same goal. 

The third role performed by the department involves representation of Polish genetic 
resources interests in organizations, networks and undertakings abroad such as the Gene 
BankTechnicalAdvisory Committee forEastern European Countries,TechnicalConsultative 
Committee (TAC), European Cooperative Programme for the Conservation and Exchange 
of Crop Genetic Resources (ECP/GR) and the EUCARPIA Gene Bank Committee. 

Responsibilities of plant collection curators 
Finally, to complete the picture of internal relations among Institutions collaborating 

in plant genetic resources conservation one has to discuss the responsibilities that areplaced 
on the curators of the collections. These are: 

- acquisitionof plantgerntplasin 
In most cases curators take good care to enhance the variability of the curated plant 
collection. However the majority of germplasm comes from exchange. Plant collecting 
is the less popular method although much encouraged by the coordinator. 
-identification, chtaracterization,evaluation, Il/t iplication and regeneration ofplant material 
These steps are the core of curator activiies and therefore most of the collections are 
well evaluated and documented. Some curators go beyond the standard requirement 
for evaluation. This is the case of the rye collection managed by PBAI and the pea 
collection, which are subject to genetic research. Regeneration or multiplication are 
done at the location of the curator upon the request of gene bank personne" or at the 
time of evaluation. 
-provision ofpassport and evaluation data to central documentation file miPBAI 
Plant collection curators collaborate with the personnel of the documentation unit at 
PBAI on the final version of documentation information of the curated germplasm. 
Data are supplied by the curator in form of floppy dL-is. 
-provision ofseeds to central seed storage in PBAI 
The seed material is usually transferred by the curators to PBAI for storage after the 
evaluation and multiplication procedures have been completed. 
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Fig. 4.Status and presevation of plant genetic resources InPoland 
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-consulting NDPGR on modification of the activities 
This condition is imposed to enhance control over the collaborators' activities to ensure 
that they fulfill the role with which they have been entrusted. 

Advantages and disadvantages of the Collaborative System 
To conclude our discussion of inter-institutional links we would like to list some 

advantages and disadvantages that this system of collaboration carrie*. 
Afvantages: 
Lsy access to genetic resources gerniplasm by the breeders. 
It is self explanatory as the majority of the collections are managed by the breeders.
 
Involvement of crop experts in evaluation, multiplication and regeneration.
 
Only institutions possessing good expertise on particular crop germplasm are entrusted
 
with the management of the collection.
 
Reduction ofexpenditures on staff and equipment. 
Personnel involved in genetic resources work are usually full time employees of the 
collaborating institutione. Therefore the financial requirements fortheirinput is much lower 
than they would be for full time genetic resources personnel. To carry out genetic resources 
activities, collaborating institutions often use equipment bought for their own projects. 
Flexibility to modify programme (selection of collaborators). 
In case the collaborating institution is not fulfilling itsrole, the agreement on cooperation can 
be terminated. 
Disadvantages: 
Too much breeding material. 
As breeders prefer to work with breeding material they also tend to limit their collection to 
this kind of germplasm. 
Danger of losing plant material. 
Practically no sanction can be imposed if a collaborator refuses to terminate an agreement 
on cooperation and refuses to hand over the germplasm collection, which has not been yet 
deposited in cold storage. 
Slow down of exchange of naterial and information. 
This is a usual problem of communication and efficiency of collaboration. 

The present economic and political situation in Poland may have a dramatic effect on 
genetic resources activities in thenext few years.The movement towards commercialization 
in almost every area of life may lead to limiting certain genetic resources activities. If this 
is the case then the extent of the evaluation programme will suffer the most. This would in 
turn impose the need to restructure the organizational framework of the programme. 
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European System of Cooperative Research
 
Networks inAgriculture (ESCORENA):
 
amodel for regional cooperation
 
H.6Iez 
Food and Agriculture Organization (FAO), Regional Office for Europe,

via delle Terme di Caracalla, 1-00100 Rome, Italy
 

Summary 
Following the reconumendations of the European Commission on Agriculture 
(1972) and the 7" and 8' Regional Conferences for Europe (1970 and 1972), the 
EuropeznSystemofCooperative Research Networks in Agriculture (ESCORENA) 
was established by the FAO Regional Office for Europe (REUR). The cooperative 
research network- and working groups and the year of their establishment are as 
follows: 'Olive production' (1974), 'Sunflower' (1975), 'Pesticides and their impact 
on the environment' (1975), 'Maize' (1976), 'Durum wheat' (1976), 'Soybean' 
(1976), 'Animal waste utilization' (1976), 'Trace elements' (1977), 'Pasture and 
fodder crops' (1978), 'Sheep and goat production' (1979), 'Cotton' (1988), 'Flax' 
(1989), 'Nuts' (1990), 'Rice' (1990). The main objectives are: promotion of voluntary 
exchange of information and experimental data in the selected subject matters; 
joint applied research on selected subject matters of common interest according to 
an accepted methodology, agreed division of tasks and timetable; exchange of 
germplasm, as far as possible; establishment of close links between European 
researchers working on the samesubject; and the fostering ofa spiritoi cooperation 
to stimulate interaction. The networks have a simple and efficient organizational 
set-up and their activities are basically self-regulated. Each participating institute 
defrays the ne.essary expenses (staff, laboratory, field equipment, etc.) involved 
in contributinl; to the implementation of the joint programme. FAO sponsors and 
promotes ihe ;stablishment and development of the networks, in close coopera
tion with the national institutions. FAO also provides some basic financial 
resources, fromnRegular Programme funds reserved for European regir nal activi
ties, for the organization of network consultations, printing and distribution of 
consultation documents, reports and research bulletins. 

Background
 
Since the early 1960s FAO has promoted and supported the network system. It has, 

within its field of competence, used networks to foster research and technical cooperation, 
upgrade national research capabilities, facilitate exchange of information and transfer of 
technology. The system has taken various forms and approaches, depending on the 
problems to be solved, the capacities and capabilities of the institutions involved and the 
method of funding. 

The establishment of the European System of Cooperative Research Networks i:1 
Agriculture (ESCORENA' was based on the principle that in a period of rapid technological 
and scientific development it is difficult, if not impossible, for any one institution or couatry 
to undertake all the necessary scientific research on any subject matter. Therefore, well
defined cooperation amonginterested national institutions would have a multiplying effect 
on the work of each one since each cooperating institution would rely not only on its own 
activities but would benefit from the results achieved and the experience gained by all. 

Following the recommendations of theEuropean Commission on Agriculture and the 
Regional Conference for Europe in 1972, the European System of Cooperative Research 
Networks in Agriculture (ESCORENA) was established by the FAQ Regional Office for 
Europe (REUR). 
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Table 1.Cooperative research networks end working groups, 
the year of establishment and number of partclpating countries 

Olive 
Sunflower 
Pestiddes 

1974 
1975 
1975 

21 countries 
19 countries 
26 countries 

Maize 
Durum wheat 

abean 
,nimai waste utillizallon 
Trace elements 
Pastures and fodder crops
Sheep and goats
Mushrooms 

1976 
1976 
1976 
1976 
1977 
1978 
1979 
1987 

17 countries 
19 countries 
19 countries 
27 countries 
20 countries 
21 countries 
27 countries 
10 countries 

Cotton 
Flax 

1988 
1989 

11countries 
14 countries 

Nuts 
Rice 

1990 
1990 

17 countries 
13 countries 

The cooperative researc- networks and working groups, theyearof their establishment 
and the number of countri' participating are shown in Table 1. 

The activities of ESCLJI(JNA consist ofcollaborative research projects, documentation 
and publication of network bulletins, meetings and workshops ofworking groups and sub
networks, network consultations. Whenever a need arises and financial resources are 
available, other cooperative activities such as training courses, study tours and exchange of 
material or experts could be undertaken through mutual agreement. 

Objectives 
The main objectives of ESCORENA were identified as follows: 
- promotion of voluntary exchange of information and experimental data in the 

selected subject matters; 
- joint applied research on selected subject matters of common interest according to 

an accepted methodology, agreed division of tasks and timetable; 
- exchange of germplasm; 
- establishment of close links between European researchers we. king on the same 

subject, and fostering of a spirit of cooperation to stimulate interaction. 

Me-mbbrshlp and partiipation 
Cooperation in the ESCORENA research networks is voluntary, and each network 

develops its own programme and the manner of its implementation, draws up its own 
applied research programme, organizes the exchange of information on the latest scientific 
experience, prepares methods of work best suited to its specific requirements aihd divides 
the tasks among cooperating institutions in accordancewith their interests, capabilities and 
fields of specializahon. Cooperating institutions are free to choose the subject-matter on 
which they cooperate and exchange information. 

Institutional framework 
The organizational structure of ESCORENA consists of:
 
- Coordinator and Coordination Centre;
 
- Coordination Board;
 
- Liaison Officers and Liaison Centres;
 
- Working Groups;
 
- National Liaison Centre (when more than one institution from a country participates
 

in the same network/sub-network/working group, a National Liaisor, Centre is 
designated to serve as the focal point). 
The networks havea simple and flexible organizational set-up and their activities are 
basically self-regulated. Their decisions are generally taken by consensus. Each 
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network carries out research on a few well-defined subjects and not on a complete 
inventory of topics drawn from the respective fields of activity. For each topic, in 
which a sufficient number of countries have expressed interest, a sub-network and/ 
or working group is established. The working groups with specific tasks and life 
span are easier to convene and to terminate upon completion of their tasks. The 
actual cooperation takes place in the sub-networks or working groups. 

The coordinators and the coordination centres of the networks, the liaison officers and 
the chairmen ofthe working groups are nominated and elected at the network consultations, 
generally for a renewable period of four years.The network coordinators are responsible for 
the implementation of the agreed work programme and collaborate with FAO in convening 
workshops, technical meetings and network consultations and in organizing coordination 
board meetings. The liaison officers and the working group chainnen follow-up the 
implementation of theadopted programmes and organize workshops, as well as publication 
of reports, proceedings, studies and guidelines. The Coordination Board, consisting of the 
coordinator of the network and the liaison officers, meets every two years to review the 
progress achieved, problems encountered and future programmeof activities, and discusses 
appropriate means of expansion and improvement of cooperation. 

To review past activities and results, and prepare future programmes, a consultation 
is convened foreach .etwork. The consultation also designates the coordination and liaison 
centres and may establish or suppress sub-networks. During the consultation, separate 
meetings are held by national institutions belonging to the same sub-network to examine the 
latest aspects of research on the topics handled by thesub-network. Lectures are given, and 
participants have the opportunity of exchanging information and experience 

The activities and the progress made by the networks and their respective sub
i.etworks and working groups are reviewed every two years by the ECA Executive 
Committee and the network coordinators. 

FAO sponsors and promotes the establishment and development of the networks, in 
close cooperation with the national institutions. REUR plays the pivotal role of coordinating 
for the ESCORENA system. It syAematically informs member governments of the results 
achieved by the networks. FAO a'-o provides some basic financial resources, from Regular 
Programme funds reserved forEui. pean regional activities, for theorganization ofnetwork 
consultations, printing and distribution of consultation documents, reports and research 
bulletins. It also finances the coordination centres' follow-up activities in the form of visits 
to the liaison centres of each sub-network, and those of the liaison centres to the institutes 
cooperating in their respective sub-networks. 

In assisting the networks to implement their research programmes and other activities, 
the Regional Office for Europe cooperates with the technical divisions concerned, as well as 
with interested international and non-governmental organizations. 

As far as financial implications are concerned, each participating institute defrays the 
necessary expenses (staff, laboratory, field equipment, etc.) involved in contributing to the 
implementation of the joint programme. At the same time, this contribution enables the 
institute to benefit from the overall achievements of its respective network 

Past performances 
ESCORENA has so far proved to be a useful, efficient and inexpensive system in 

promoting cooperation in agricultural research among national institutions, and has served 
as a model for scientific and technical cooperation. The achievements resulting from the 
work of cooperating institutes are relevant and often conclusive. Considerable production 
increases have occurred in Europe in those crops studied by the cooperative research 
networks and this clearly indicates that the choice has been in line with national priorities. 
Progress has also been made in thesolution of problems analyzed by the networks on animal 
waste utilization, trace elements, etc. 

Another constructive aspect of this cooperation is the gradual involvement of an 
increasing number of national institutionc from developing countries who participate in 
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joint research programmes, and exchange scientific information and experience with 
European institutions. They have benefitted from achievements already made, and perhaps 
even strengthened their own research capabilities. ESCORENA members realize that the 
network is a meeting point which enables resear -hworkers from very distant countries to 
become acquainted, to obtain information on theirrespective work, to exchange information, 
material and technologies and to generate reciprocal esteem. 

Adjustments and reorientation 
ESCORENA system is in a continuous dynamic change, the research fous and 

participating institutions change with time. Adjustments are made in the network/sub
network programme of activities when: 

-expected results are achieved; 
-activities are no longer relevant; 
-other priorities emerge, and/or 
-the network activities are carried out by other organizations outside ESCORENA. 
A majority of the networks have undergone reorientation and modifications snce their 

establishment due to the above listed ;actors. The Durum Wheat Network was phased out 
in 1986 ater having fulfilled its objectives and its continued existence was, therefore no 
longer justified. In addition, the Maize Network was converted to an ad hoc working group 
on maize genetic resources and breeding fordisease resistance. The Pesticides Network was 
first converted to -inad hoc research group, and then phased out. 

ESCORENA lias already obtained some good results in a relatively short period of 
time. However, the difficulties faced should not be underestimated. The problems 
encountered are botn structural and financial, and to solve them, political support is 
required from member countries. 

The main problem is, of course, the human factor. it !s clear that not all the networks 
were equally successful in achieving their objectives. There is a direct link between the 
competency of a leader and the isults of his group, as well as the efficiency of the network 
regardless of other resources. 

There are some erganizational weakne3ses, mainly in the sub-networks. Some of the 
liaison centres have not been able to fully carry out their tasks of follow-up and guid.ance; 
in some sub-networks the joint prograrme is not sufficiently detailed and the division of 
work has not been clearly defined. 

Recently, a European Research Networks Advisory Committee (ERNAC) was 
established within REUR as a part of an adjustment and reor:2'ntadon plan. ERNAC is 
expected to conduct periodic analysis of ESCORENA and to advise on the creation of new 
or suppression of existing networks. The cormnittee aims to improve the organization and 
operation of the system, and to advise on the feasibility and interest of topics suggested for 
new networks/working groups. 

Activities on plant genetic resources within ESCORENA 
ESCORENA crop networks (olive, sunflower, soyabean, maize, fodder crops, cottor., flax, 
nuts, iice and mushroom) have a component of different extent dealing with genetic 
resou.ces, like: 

- improvement of olive plant material (-'ive); 
- sunflowergenetics and breeding; evaluation ofmorphophysiological and biochemical 

characteristics and taxonomical aspects of wild species (sunflower); 
- collection, study .nd exchange of initial breeding material (soyabean); 
- maize genetic resources (maize); 
- forage shrubs and trees; herbaceous Mediterranean species (fodder crops); 
- flax genetic resources and bieeding (flax); 
- cotton breeding,; variety trials (cotton); 
- germplasm, breeding and selection (nuts); 
- rice breeding (rice); 
- international bank for saprophytic mushrooms (mushroom). 



CROP NETWORKS. NEW CONCEPTS FOR GENETIC RESOURCES MANAGEIMENT 87 

In some cases, like in sunflower, ESCORENA Sunflower Network and ECP/GR 
Sunflower Working Group are composed of the same scientists, and have almost the same 
objectives. Joint meetings of these groups saved time and resources. Consideration should 
be given to consolidate these efforts. 

Conclusions 
The ESCORENA system has considerablh expanded since it started in 1974 from one 

network to 10 networks and 3 working groups at present. The increased interest shown by 
member institutions provides an indication of its potential usefulness and Impact. More 
concrete results of the various networks arein practical use in several countries. The success 
of the system can be 3ttributed to a large extent to: 

- the enthusiasm for voluntary cooperation on the part of the participating institutions; 
- the simple and flexible framework of the network structure and operation, 
- the constant evolution and updates of its programmes; and 
- FAO's continuing support in promoting cooperation and communication within 

and between the networks. 
FAO cooperates with the regional, international and non-governmental organizations 

operating in Europe and interested in the activities of the netwoiks; apart from being 
represented at the meetings and receiving publications, these organizations occasionally 
contrbute towards overhead administrative costs for network operations. 

Despite its relatively long history, ESCORENA has yet to evolve into an independent 
and self-supporting system. It depends on thesponsorship of theOrganization and may not 
continue without continued financial and technical assistance. 
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Possible roles for educational establishments in 
genetic resources conserva~ion networks 

H.Cachon, C.Foury and M.Mltteau 
Institut National de la Recherchg Agronomique (INR.ij, Ecole Nationale Supt neure
 
d'Horticulture, 4,rue Hardy, F-78009, Versailles Cedex, Fri.nce
 

Summary 
The French School of Horticulture proposes involving secondary and higher 
educational establishments in an in-depth pluri-disciplinary study, using the 
onion, Alliumn cepa, as the model, in terms of preserving and developing genetic 
resources for thefuture. Such a collaborative effort involving varioussectors isseen 
to offer advantages to each. 

Aims and methods 
The conservation of genetic resources is, by its nature, a complicated matter since: 
- adequate techniques are not necessarily fully available for all species; 
- 115 aims may appear ambiguous and open to controveisy; and 
- its theorization consequently remains insufficient in terms of doctrine and 

methodology ior every case 
The collectin, evaluation and cor.servation of material in the form of seeds or plants 

is laborious and delicate, and the use of collections is not easy. To have the best chance of 
succeeding and obtaining practical results, it requires the assiduous collaboration of 
specialists fromat least five disciplines- botany, genetics, physiology. general agronomy and 
ethnology. However, it appears preferable not to ;ubordinate too na rowly the management 
to the use of the genetic resources Thus it would be advisable to have structures specific to 
the former. Their form is still under discussion, but in order to spread the risks and 
responsibilities, netw orks would be more desieable than centers. In any case, the considerable 
costs need to be justified by the mo,. extensive and intensive pluri-disciplinary studies 
possible (Cauderon 1984). 

The stakes for this action, so widely conceived, are high. Not only does this appear to 
be an indispensable prerequisite to plant culture diversification, notably by the constitution 
of parent linL-3 to accelerate and optimize breeding and selection (Bannerot & Foury 1985), 
but an immense scientific (Cauderon 1984), agronomic (Cauderon 1985; Marcl' nay & 
Lagarde 1987), and cross-cultural (Bush 1989; Cauderon 1989; Chauvet 1985; Marchenay & 
L3garde 1959) learning opportunity. 

The complexity of the task, the means and the ends, incite us to reflect upon the use of 
the potential in this domain in educa,:onal establishments (Herve 1987; Mitteau & Foury 
1984) and on the mutual benefits to be derived. 

Benefits to educational establishments 
The nature of the most suitable educahoaal structures to I- associated WiLa such an 

et-Jeavorundoubtedly varies according to the country cr asiderecl. In France, the professional 
agricultural colleges (Ecoles Nationales Sup6rieure, Agronomiques) and their associated 
laboratories would surely play a leading role but ecc.ndary establish--,tts should also be 
integrated into the network to better deal with the complexity already mentioned by 
multiplying the support base throughout the territory and aso de-centralizing national 
funding throughout the regions. 

This effort would serve the establishments of higher edication by improving their 
parlicipation in research, their teaching opportunities, and their regional, national, and 
international retations. 
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Research 
The harmonious development of a research programme based on the protectior 

improvement of living reources can only contribute to the drawing together o 
biological sciences and technology, within the institution and in its relations witl 
outside. Such pluri-disciplinary efforts can only lead to better agricultural applicatio 
thescientific findings, especially in terms of a better understanding of the whole plant. 
it is based on concrete practice, the participation of students is an elegant and efficient m 
of acquainting them with the numerous techniques now available, and how, in practi 
use the results. Acquiring competence in smpling and invecligation methods, and b 
observant arenecessary attributes, especially in biologital prospectirg. Thedescriptior 
evaluation of the collections implies not only physical and biochemical measurement: 
the following up of the plants iii the field, that is, the application ofculturing technique, 
controlling pests. 

The inherent cohesiveness of this domain makes the work easy to organize, whil 
diversity of approaches offers the student a wide range of options. 

Teaching 
Student participation in all of the operations, even if in a discontinuous manner 

important pedagogic consequences. A wide appeal for students to help with a stud 
Alliurn repa L. will be launched by the Ecole Nationale Suprieure d'Horticulture (EN 
as part of the European IBPGR network, and financed by the Ministry of Agriculture. 
knowledge acquired in this prolect will go much further than just the genetic resources 
will ultimately be applicable to the entire domain of agricultuie. This collaborationk a 
various step- of the programme should give a sense of the concrete and a taste for anal 
and help put every problem into its proper perspective, and lead to betterdecisioi-mal 
This manner of approaching an in-depth study of the biology of a whole plant and its se 
as well as grasping the diversity of the species, is primordial in the training of agrononi 
whatever their futuresectorof activity. However, many programmes and teachingmett 
today either bypass these aspects, or approach them too theoretically, even dogmatic 
This more global method we suggest also influenced the choice ofmodel species, the or 
made by ENSH for thisstudy. Although many other possibilitiescxist, thed iversity, anc 
complexity of the behavior of ornamental and edible bulb plants make them good mo 
for teaching purposes. 

Extra-mural relations 
Most of the operations envisaged, and notably the biological prospecting, 

students, but also teachers and researchers, numerous occasions for dialogue in whic 
learn to understand the problems ofothers, and undoubtedly a certain humility.This cc 
well help to offset a few of the more negative tendencies in our crrent educational sysl 
but also, and especially, to promote a mo., natural, ecologically aware, and hurr 
approach to agriculture. Without in any way neglecting the acquisition of scien 
knowledge, this wider attitude appears essential to future leaders in agriculture. 

The potential benefits to the networ' 
If the operations involved in the conservation of genetic resources may be benefi 

to the educational establishments even to the point ofmodifying their teaching method: 
return, the schools may be of very great help to the project. First, the broad exp.erienc 
teachers from various disciplines, and the 'cross-fertilization' of joint efforts and w 
ranging interests, plus the enthusiasm of students, constitutes a pc'tcntial that it wouh 
a shame not to tap into. Generally speaking, educational establishments offer hi 
favorable conditions for the creation of a network and International connections. I 
aggregation permits diversification in funding sources: the educational esta*lishme 
professional organizations, and possibly private enterprise, in association or not. Howe' 
at least one institutional (governmental, source is needed to assure the continuiLt of 
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project. It would be better to separate the conservation and study functions from those of 
theexploitation of the resources, in order to guarantee unrestricted publicand privateaccess 
to the gene banks created. As opposed to research institutes directly engaged in plant 
bi oeding, or the professional organizations, the educational establishme:ts can ensure this 
total independence. Aware (,f these problems, an association of plant breeders has asked 
ENSH and its associated national agricultural research laboratory, to surervise a collection 
of Pelargoniun,as well as to undertake fundamental studies on floral biology and on the 
possibilitier of interspecific hybridization. 

Conclusions and prospects 
All in all, the students may be bth central figures in the research and the beneficiaries 

ofan eminently educational activity. However, despite theobviousness o! thl .. reasoning, the 
project is up against considerable difficulties Doubtless, the efforts to con'.titute a network 
remain inadequate, but it is equally important that the 'memberunits' be c, a sufficient size, 
and be well-structured, and have a truly functional hierarchy. It is possible that the 
fundamental re-organization orratly underway in France, ii agricultural researd as well 
as teaching departments, may provide a suitabe framework for this project. In addition, it 
will be equally important to establish appropriate mechanisms for making the results of this 
work available to those who need them. 
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The European Barley Database 
H.KnOpffer 
Institut far Genetik und Kulturpflanzenforschung, Corrensstrae 3,
 
D-0-4325 Gatersleben, Gormany
 

Summary 
The European Barley Database (EBDB) of the European Cooperat-ve Programme 
for the Conservation and Exchange of Crop Genetic Resources (ECP/GR) is 
maintained at the Institut fiirGenetik und Kulturpflanzenforschung atGatersleben. 
Th,: EBDB contains passport data of 55,369 accessions from 35 barley collections in 
26 countries. A catalogue, the European Barley List, was published in 1987. The 
EBDB will be transferied from dBASE II to dBASE III Plus to improve its structure 
aind performance. The projected development of the database includes the 
incorporation of data on new accessions, the identification of duplicates between 
the European genebanks, and the detection ofgeographical gaps in the representat ion 
of the material. It is intended to build up links with other major databases of barley 
genetic resources within the framework of an International Barley Network 
coordinated by IBPGR. The services of the EBDB and computer-readable copies of 
the data are offered to potential customers. 

Introduction 
The European Cooperative Programme for the Conservation and Exchange of Crop 

Genetic Resources (ECP/GR) was initiated by UNDP (United Nations Development 
Programme), FAO (Food and AgricultureOrganization) of the United Nations and European 
governments. ECP/GR became part of operations of the International Board for Plant 
Genetic Resources (IBPGR) in 1983 (Pei ret 1985; IBPGR 1990). The main aim of the ECP/GR 
is to document existing genetic resources and to promote the exchange of material for 
breeding and research purposes (FAO/UNDP 1980). 

'ix crop-specific working groups were established by the ECP/GR, including the 
Barley Workin Group. The formerZentralinstitut ffirGenetikund Kulturpflanzenforschung 
(ZIGuK) of thc Academy of Sciences of the German Democratic Republic at Gatersleben, 
now Institut 'iir Gene;.k urd Kulturpflanzenforschung (IGK), was designated to establish 
and maintain the European Barley Database (EBDB) (UNDP/IBPGR 1983). 

The objectives of the EBDB are as follows (cf. UNDP/IBPGR 1983 1986 1989)" 
-to catalogue the barley genetic resources in European collections; 
-to provide information on the barley germplasm available;
 
-to identify duplicates to avoid duplication of efforts on collections;
 
-to identify gaps in European barley collections to elaborate strategies for further
 

collecting. 
The EBDB will also play an important role in the establishment of an International 

Barley Network (IBPGR 1989) and of a Barley Core Collection (BCC) (Bothiner et al. 1990). 
In this paperwebriefly present theEBDB. Formoredetails, see theReportsof the Barley 

Working Group (UNDP/IBPGR 1983 1985 1986 1989), the Introduction to the European 
Barley List (Kntipffer 1987, Vol. 1) and other publications (Knipfferet al. 1988; Kniipffer 1988 
1989). 

Present state of the E83DB 
Until 1985 Stig Blixt (now at Nordic Genebank, Sweden) gathered data from European 

genebanks and processed them on a Wang computer. The data were transferred to ZIGuK 
in 1985, and the EBDB was built up on an NGB IRS-83, an 8-bit microcomputer kindly 
provided by IBPGR. This computer was equipped with a 32 MByte hard disk. The file 
management system dBASE If was used under the operating system CP/M. In 1987 the 

,' ' 
. ;' ., , ' , "' 
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Tat!@ 1.Genebanks contributing to the European BaDrky Database 

Number of
 
Country (0enabanks) Acessions
 

Goanany (Gatersibben) 10266
 
Groat Britain (Cambrldge, Kew) 9472
 
Germany (BraunscIweg) 8274
 
Ethiopia (Adds Ababa) 5335
 
Netherlands (Wegedngen) 2912
 
France (Clermont-Ferrand, La Minl6re) 2547
 
Poland (Radzlk6w; Warszawa) 2437
 
Hungary (rl szele) 2207
 
Czehxoslovala (Krornedz; Pragua-Ruzyne) 2158
 
Sweden (Sval) ap"18

Itly (Bad) 1242
 
Spain (Madrd) 1004 
Nordc Gnbank (A1n0 eden), In4udl
 

data from Denmark (Copenhagen), Finland
 
(Jodolnan and HyrI-y)and Norway (Aas) 968
 

Othor oxn tdes: Greece (2), Belgium (3),
 
SwItzedand, Turkey, Yugoslavia, Bulgaria,

Austria, Israel, Porugal, (Cpwus, Ireland 4659
 

Data from Arias et at. (1983) 5142 

Toal: rb0511 

European Barley List with more than 60,000 data records and more than 800 pages was 
produced, using this equipment. In 1988 th, identification of duplicatesusing a KWIC (Key 
Word In Context) index was started. However, it appeared that the necessary sorting of the 
data and storage of auxiliary files would be impossible on the available equipment. During 
these processes the limitations of the hardware and software were felt very hard, and an 
Iniemational Barley Working Session held in spring 1989 agreed that funding for new 
equipment would be essential to improve the performance of the database (IBPGR 1989). It 
was only recently that we received ipCompaq 386/20e from IBPGR, and the EBDB will be 
transferred to and processed on this more powerful computer. 

At present the EBDB contains passport data of 55,369 accessions from 34 barley 
collections in 25 countries participating in the ECP/GR and from the Ethiopian Genebank 
(Table 1). In addition, information on 5142 barley cultivars and lines extracted from the 
Directory of Bar;ey Cultivars and Lites (Arias et a[. 1983) was incorporated for reference. 

Since 1987 several genebanks sent updates of their data. Due to the problems 
mentioned with computing facilities, the updates have not yet beenincluded in thedatabase. 
Recently the Soviet Union signed its participation in the ECP/GR, and another 25,000 
accessions will have to be included in the database. 

The European Barley Ust 
A first draft of the European Barley List (EBL) wit 'i37,478 accessions was prepared in 

1986 (Kniipffer 1986). A new edition was issued in 1987 (Kniipffer 1987). It cr isists of two 
volumes. The actual barley data (23 descriptorsas listed in table2) are printed in Vol. 2. The 
barley genetic resources are classified into three categories. Accordingly, the data are 
tabulated in three parts: 

Part I contains 23,418 accessions of cultivars, lines and spccial resources of Hordeumn 
vulgare L.s.l. as well as the information extracted from Arias et a. (1983). The data are sorted 
alphabetically by (1) Accession Name, (2) Country of Origin, (3) Genebank/Accession 
Number. 

Part 2 contains 29,166 collected and unnamed accessions of H. vulgare. The sorting 
order is by (1) Country of Origin (subheadings in the iist), (2) Geographical Information 
(Province/ Site), (3) Accession Name, (4) Genebank/Accession Number. 
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Part 3 contains 2785 accessions of wild specios and hybrids of Hordeun. They are 
presented in alphabetical order of (1) Sdentific Name (subheadings in the list), (2) Country 
ofOrigin, (3)Geographical Information (Province/Site), (4) Accession Name, (5) Genebank/ 
Accession Number. 

Vol. 1 contains the introduction, tables of acronyms and summary information. An 
alphabetical index allows one to find quickly material appearing in Parts2 and 3byaccession 
name. 

Brief survey of barley gemplasm InEuropean collections 
The material comprises 52,584 cultivated (H.vulgare)and 2,785 wild barley accessions.
 

Their prcvenance 
 is shown in Knuipffer (1988). Amongst the 40,303 accessions with 
information on seasonality, 83.2% are spring, 15.2% winter, and 1.6% intermediate forms. 

The database gives scientific names below the species level for nearly hAlf of the H. 
vulgarematerial. The frequencies of the convarietates (Mansfeld 19,50) are shown in table 3. 
Thegreat morphological variation of the material is reflected by thepresenceof 219 different 
varietates (b-tanical varieties), excluding synonyms. According to the names of the 
vanetates, there are 16,222 accessions of covered barley (114 varietates) and 2,150 of naked 
barley (80 varietates) (cf. Kniupffer 1988). 

The secondary and tertiary genepool of the genus Hordeumn are represented by 2,785 
accessions of 33 wild species with 27 infraspecific taxa and 20 different interspecific and 
intergeneric hybrid combinations (Kniipffer 1988). Approximately two thirds of these 
accessions belong to the Scandinavian Hordeum CollectiL n maintained at the Swedish 
Agricltural University at .val6i,. 

Descriptors 
The origilal data provided by the ointributing genebanks show a great variation in 

layout and completeness. They contain more than 70 descriptors with partly overlapping 
definitions (Blixt 1985). A subset of 2.3 descriptors (Table 2) was chosen for the poole 
database and for presentation in the European Barley List (Kniipffer 1987). Several 
descriptors have been standardized prior to inclusion into the database, e.g., Country of 
Origin, Gepebank, Donor, Breeder, Expedition/Collectoi, Scientific Name. 

The descriptor numbers in Table2 refer to the IBPCR descriptor list for barley (IBPGR 
1982) where their definitions may be found. In the following we provide definitions for 
additional descriptors and give some fhrther remarks on descriptors front the IBPGR list 
and their acronyms. 

Tele 2. Deserloors presented Inthe European Barley Ust 

Descrpo IBPGR 
:n EBL Descrlpor Descriplor IBPGR 

Number InEBL Descrior 
NunrrerI. EBL Nuiber 

2. Genebank 13. Subspecies 1.5.3
3. Accession Number 1.1 14. Convadelas
4. Donor 1.2 15. Valetas 1.5.4 
5. Donor's imber 1.3 16. Sujbvadfas
6. Seasonaliy 4.1.1 17. ExpedionColedor 2.2
7. Row Nuimbr 4.2.2 18. Collecos Number 2.1
8. Country of Origi 2.4 19. Province 25 
9. Accesslon Name 1.6 20. SIte 2.6
10. Breeder 21. Latitude 2.7
11. Other Numbers 1.4 22. Lonttde 2.8
12.Speies 1.5.2 23. Altitude 2.9 

The descriptor numbsrrsear to the IBPGR descrIpor l t for barley (IOPGR, 1982). For deinlions of descriptors wfot 
an IBPGR number and for lurher remarks, see tox 



96 INTERNATIONAL CROP NETWORK SERIES 

EBL Number.A unique number assigned to each accession in the EBDB, mainly for internal
 
use and reference, e.g., identification of duplicates.
 
Genebank.Acronym of the genebank holding the material. Acronyms for institutions dealing
 
with plant genetic resources were developed for the ECP/GR framework by Serwiski etal.
 
(1987). In agreement with the recommendations of the ECP/GR Workshop on Exchange of
 
Information (UNDP/IBPGR 1984), these acronyms consist of up to ten letters, the first three
 
being the IBPGR country acronym (seeunderCountryof Origin), followed by an abbreviation
 
of the 'nstitution's or person's name. They are used for the descriptors Genebank, Donor,
 
and Breeder (Kniipffer 1987, Vol. 1, Appendix 4)
 
Accession Number. Meaaingful in connection with the respective genebank acronym only.
 
Donor.Acronym (see under Genebank); occasionally only 'Country of the Donor' (3 letters,
 
see under Country of Origin).
 
Donor's Number. Usually meaningful in connection with the donor acronym only.
 
Seasonality. Codes: A, spring form; H, winterform; I,intermediate form; P, perennial form.
 
Row Number. Redundant with the convariefas name in H. vugare.
 
Countryof Origin.Abbreviated by three-etter acronyms proposed by IBPGR (Anon. 1982),
 
with additions for geographical regions, e.g. North Africa (AFN) (Knipffer 1987, Vol. 1,
 
Appendix 3).
 
Accession Name. Often contains information actually belonging to other descriptors, e.g.
 
collection site, donor number, other numbers like CI or PI, expedition and collection
 
number, scientific name.
 
Scientific Name.Species, subspecies, convarietas, varietas, subvarietas, including authority.
 
To resolve problems regarding the synonymy, author names and spelling, the relevant
 
literature (e.g. Mansfeld 1950, forH. vulgare)and experts wereconsulted (cf. Knipffer 1988).
 
Expedit.ion/Collkctor.Acronymof theexpedition, collector or collecting institute. An accepted
 
standard for acroniyms was notavailable. Therefore, we developed ourown set of acronyms
 
(cf. Kniipffer 19S7, Vol. 1, Appendix 6).
 
CoUtctor'sNumber. Meaningful in connection with the expedition/collector acronym only.
 

Services of the EBDB 
Searches in the EBDB are carried out on request of genebanks, breeders and scientists. 

The genebanks holding the specified germplasm may be identified, and related passport 
data may be provided. 

Complete orsummarized information from the database is available on request inform 
of printouts or on magnetic media. 

Future development of the database 
The following activities will have to be undertaken in the future (UNDP/IBPGR 1986): 

- Transfer of the EIADB to dBASE III Plus / dBASE IV 
Including transformation of the flat files into a relational structure. 
- Correction and completion of the existing data 
The printouts or files to be disseminated to European barley specialists for checking will be 
of two types: by contributing genebanks and by countries of origin. 
- Registration of additional passport data 
It was recommended to include thedescriptors Year ofRegistration or Release (forcultivars) 
and Principal Attribute. New collections, e.g. VIR Leningrad, will also have to be inrorporated. 
- Inclusion of certain characterization/evaluation descriptors 
In general, the EBDB will register surunary information on characterization and evaluation, 
whereas the national genebanks will keep the detailed data. Each genebank should select 
five of the most important descriptors and provide the corresponding data for the unique 
material to the EBDB (UNDP/IBPGR 1986). 
- Identification of duplicates 
The Barley Working Group repeatedly stressed the need to identify duplicates in the 
database (UNDP/IBPGR 1983 1985 1986 1989). This is aimed at a rationalization in 
maintenance, characterization and evaluation of the material. A list ofuniqueaccessions and 
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Table 3. Old Franch wnter barley varieties ,'.slstant to Y1 BsYMV In1988, 1989 end 1990 

Made Gemblcux Gembloux 
Variety 1988 1989 1990 

Franka (control) 
Express (control) 
Mare" 

1 
1,5 
1 

1 
1 
1 

1 
1 
1 

Ne de Re 
Esourgeon de Beauce 
Hatlf de GrlIgnon
Comte de Srre 

1,5 
1,5 
1,5 
1,5 

1 
1-5" 
1-5" 
1 

1 

1 
1 

Escourgeon de Champagne 1,5 1 1 
Escourgeon NouveauSuperchampoolsDemi-hafif des Tourettes 

1,51 1I1 
1"1 

susceptible varielles 
Hatif du Moulin 

4-5 5-6 5-6 
6 

1-resistant, 9.hghly susceptible 
Locations: Maule InFrance and Gembloux InBelgium 
'Escoourgeon do la Marne: BaYMV resistance previously reported 
"Segregating for resistance or seed purity unsatsfadcoryN. RaJanaidu 

their duplicates with indication of a'best representative' of each duplicate group would help 
to give recommendations for the maintenance of unique material and deposition of safety 
duplicates. A technique suitable forthe identification of duplicates in international databases 
of plant genetic resources is illustrated by Kniipffer (1988). It is based on a KWIC (Key Word 
In Context) index applied to different descriptors containing nauies and/or numbers. 
- Recommendations for further collecting 
After the identification of duplicates, more realistic r'stimates on the number of unique 
accessio,s from each particular country or geographical region will be derived. Such 
information will be of great value torfurther collecting strategies. 
- Establishment of an International Barley Network 
An International Barley Working Session in 1989 recommended to build up an International 
Barley Network (IBPGR 1989). This requires closer links and thedefinition of data exchange 
channels between the EBDB and other international barley databases. 
- Barley Core Collection 
The Barley Working Group set up a subgroup to work out the concepts of a Barley Core 
Collection (BCC) (IBPGR 1989; UNDP/IBPGR 1989). Since September 1989 this subgroup 
met three times, and a special workshop on this topic will be held during the VII 
International Barley Genetics Symposium at Helsingborg, Sweden, in 1991 (Botmer ct al. 
1990). The EBDB will be the basis for selecting the actual accessions for the BCC once the 
criteria for selecting them will have been established. 

Conclusions 
The EBDB with its over 60,000 accessions is by far the largest database amongst the 

crop-specific databases of the ECP/GR. It is followed by the databases for Pisumn (22,000 
accessions) and Avena (17,000) (IBPGR 1990). 

The establishment of the European Barley Database showed that it is Possible to 
maintain a relatively large passport database of plant genetic resources or, an 8 bit 
microcomputer, if a sufficient hard disk and a good file management system are available. 

However, the hardware constraints caused severe problems. The pooled files of the 
EBDB containing just the 23selected descriptors occupy more than 50%of the32 Mbytedisk. 
The storage capacity did not allow to access the whole database on the disk directly, and 
large parts had to be kept on diskettes. Therefore, the transfer to a more powerful system 
is essential. 

The EBDB and the European Barley List are valuable sources of information for barley 
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breeders and other customers. In numerous cases it was possible to provide the desired 
information. Requests for searches in the database should be directed in written form to the 
Genebank of the Institut fur Genetik und Kulturpflanzenforschung (IGK). Computer
readable copies of the data files (the 23 descriptors as listed in table 2) on IBM PC diskettes 
or magnetic tapes may be requested from IGK. 

ECP/GR is interested in extending the EBDB by inclusion of passport data from other 
European barley collections (genebanks, breeder's collections, botanical gardens) willing to 
exchange seed material free of charge. Before mailing any data, preferably in computer
readable form, please, contact the author fordetails of disketteortape format, filestructures, 
descriptors and preferred coding schemes. 

It would be highly desirable to link the European Barley Database with other national 
and international databases on barley genetic resources (cf. Chapman 1988), thiswill be one 
of the main tasks for an International Barley Network (IBPGR 1989), and with barley cultivar 
inventories as the Directory of Barley Cultivars and Lines (Arias et al. 1983) and the Barley 
Register (Baum et al. 1985). The former would add information for non-European barley 
collections and allow one to complete and improve the geographical survey and to identify 
duphcates world-wide, whereas the latter would provide valuable additional data, like 
breeder, pedigree, year of release, etc. A comparison of these databases would reveal 
cultivars and lines which do not exist any more as living material in genebanks. 
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The world Beta network 
L.Frese 
Centre for Genetic Resources, The Netherlands (CGN), Institut for Pflanzenbau und
 
Pflanzenz~chtung (FAL), P.O.Box 224, 6700 AE, Wageningen, the Netherlands
 

Summary 
This paper' describes the history and organization structure of the world Beta 
network. The network, founded in 1989, integrates beet experts from genebanks, 
research institutes and breeding companies from Europe, the USA, the USSR, West 
Asia, India, China and Japan. The common goal of the Beta network is to wake 
maximum use of the often limited funds for genetic resources conserv t;on 
programmes by task-sharing in the fields of collection, maintenan -e, evaluation 
and documentation. In addition, the network tries to promote the utilization of 
collections in breeding and to stimulate research on biosystematics and related 
fields. The establishment of the Internatinnal Data Bate for Beta (IDBB) and the 
inventory of the world Beta holding can be regarded as the first and crucial output 
of the international working group. The IDBB has received passport and partly seed 
stock data from 19 different national holdings. Since these data are stored in a 
central database theuser's acces to Betagermplasm has been improved considerably. 
Within the network the IDBB can be employed to coordinate collecting missions, 
to guide the process of systematic safety duplication and torationalize and improve 
the maintenance of accession. There is a generai agreement that international 
cooperation in the field of Beta genetic resources in the medium to long term will 
substantially benefit breeding programmes. Network members are also strongly 
convinced that the network can effectively stimulate research on genetic resources 
and promote the utilization of collections. Uncertain financial support of the 
network activities has been identified as the major constraint te continuous 
operation of the network organization. 

Introduction 
International efforts to preserve wild, primitive and cultivated types of beets were 

initiated by Williams and Ford-Lloyd who in 1972 performed a first systematic exploration 
inTurkey. IBPGRsponsored thesecollecting missions, later thecollection ofgermplasm was 
carried on by national institutions. Since then much has been achieved in the field of 
conservation and evaluation of beet germplasm. 

In September 1986 a joint Beta genetic resources programme*was established at the 
Centre for Genetic Resources, The Netherlands. How this new Beta-programme at 
international level could add value to existing activities was one of the concerns of theCGN. 
The offer oi IBPGR to establish and implement a central database for Beta within the 
framework of the ECP/GR programme came therefore right in time and moreover met the 
interest and expertise of the CGN. When the CGN had accepted to act as an information 
centre for Beta fast progress was achieved. Dunngsummer 1987 the European Beta Data Base 
(EBDB) was established and introduced during a workshop held in October 1987. Since 
datasets fromoutsideof Europewere lateradded to theEBDB in 1989 the namewas changed 
into International Data Base for Beta (IDBB). A second and extended workshop was 
organized by IBPGR in February, 1989. During this workshop the IBPGR launched the 
concept of crop network organizations and the participants agreel to establish the world 
Beta network organization (IBPGR 1989). 

*The Dutch-German programme on Beta genetic resources is a cooperative project between the CGN 
and the Institute for Crop Science and Plant Breeding of the FAL (Braunschweig-V61kenrode) within 
the framework of the German-Dutch Board for Plant Genetic Resources. 

-7e 
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Structur6 and objctives 

General principles 
During the workshop in 1989 the general principals and objectives ofthe network were 

formulated. The function of the network is to bring together beet experts to work in close 
cooperation for their mutual benefit. Since continuous funding of various kinds of crop
specific networks is beyond the financial prospects of IBPGR it was stressed that the Beta 
network had to become self-sustaining within a short time. In 1989 it was assumed that the 
necessary funds could be raised from national bodies or from breeding companies. 

Organization 
The network is a voluntary association of representatives from genebanks, research 

institutes and breeding companies which will meet once in two years. The Beta Coordinating 
Committee (BCC), elected by the network participants for a period of two years, assists the 
working group in implementing the joint work plan. It will function as a central link between 
the network participants but also maintain contacts towards the IBPGR and other national 
or international organizations such as the International Institute for Sugarbeet Research 
(IIRB). The responsible forthe IDBB is a permanent member of the BCC and acts, as practice 
has shown, as the secretary of the group. 

Objectives 
The common goal of the Beta nietwork is to make maximum use of the often limited 

funds for genetic resources conservation programmes by task-sharing in the fields of 
collection, maintenance, evaluation and documentation. In addition, the working group 
tries to promote a more systematic use of collections through pre-breeding and to stimulate 
biosystematic researc* 

Achievements 
An essential requirement for the continued operation of a viable network is a central 

database which collates, analyzes and disseminates information. The International Data 
Base for Beta (IDBB) functions as such a central information unit within the Beta network. 
This information system can be used for various purposes. 

Inventory of the world Beta holding 
About 26 Beta holdings are xisting worldwide. 19 genebanks or research units of 

countries in Europe and overseas have transmitted their Beta passport and partly their seed 
stock data to the IDBB since February 1987 (Frese & van Hintum 1989). Within short the 
passport data of theVavilov Beta collections will beadded to the data set.Then, theinventory 
of the world Beta holding will be almost accomplished. The IDBB currently stores passport 
data information on 7317 accessions and seed stock data on 3152 accessions. 

Rationalization of seed increase programmes
In the past the exchange ofgermplasm between national collections has led to large numbers 
of redundant material within the world Beta genetic resources stock. By means of identical 
collection numbers or the similar sound of variety names duplicated material has been 
identified within each of the national collections (Table 1). Currently, the total stock of Beta 
germplasm consists of 5296 accessions of unique material (sample category: 'MOS') and 
different kinds of duplicates ana other sample categories (2121 accessions).

The sample category 'MOS' indicates the first priority for regeneration. Ifthe seed stock 
table of the IDBB were complete priorities could also be defined based on the seed quantity
and quality. Then it would be rath..r easy to compile an international priority list ('red list') 
of most original samples requiring urgent regeneration. Collaborative actions in this field 
would help tosave funds sincecurators could put priority on the maintenance oftheir'MOS' 
samples knowing that duplicates within their collection will be seed increased elsewhere. 
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Table 1. Number of accessionsper holding and sample category 

Beta holdI Sample category Total 

MOS SDS SDA PRD NOG NOC 

OO1CHN 
AISBRC 

(China)
(reland) 

44 
13 

6 
2 

50 
15 

ARARI 
BARCPI 

(Turkey)
(USA) 

114 
1813 124 11 2 

114 
1950 

BIRDPB 
BLOBAI 
DYOSAP 
GGB 
INRALR 
MERRVP 
NEDBEG 
NGB 
NVRS 

(UK) 818 
Poland) 46 
France) 8 
Greece) 679 
(France) 14 
Belgium) 45 
Netherlands/FRG) 1106 
Sweden) 25 
UK) 50 

328 224 

197 

37 
61 

111 

28 

9 
50 

28 
20 
2 

1 

1 

53 
333 

2 
1 

1025 
96 
45 

741 
14 

126 
2131 

29 
79 

NYONRA 
OLORBI 

w]Szefland)
Czechoslovatla) 

56 
122 

10 
65 1 

66 
186 

PRAGGR (Czchoslovakla) 75 27 75 177 
TAPRCA 
ZARAEE 
ZIGUK 

(Hungary)
(Spai) 
(GR) 

75 

193 

22 
1 

56 

13 
110 

1 

110 
111 
250 

Total 5296 328 224 777 345 338 7317 

MOS: most original sample, SDS: securiy duplication sample not Inthe active collection,SDA: security duplicate sample
Inadtvecollection, PRD: probable duplicate, NOG: not within the responsibilltyofgenebanks (eg~rdpldd hybrid varieties),
NOC: no longer Inthe oo~ectlon. 

Though joint activities in the field of regeneration seem to bi very attractive virtually 
little progress has been achieved. A lack of readily available computerized seed stock data 
at the national level appears to be the major reason. Obviously, the service offered by the 
IDBB does not meet the database management facilities at the local level. This hampers the 
rapid flow of information from the local units to the central database. 

A better coordination of seed increase activities could also include mutual help to 
overcome structural (unsuitable climatic condition for seed prnduction of particular 
species) or momentary short-comings (serious backlog in regeneration). Bilateral contacts 
between network members were recently established and appropriate action is taken to 
solve such problems. 

Management of safety duplication 
The IDBB can also manage thesafety duplication of collections. A central database can 

note the genebank holding the most original sample and the genebank storing the safety 
duplicate. Since genebanks can freely choose where to store duplicates there is no need for 
central base collections. In fact, Bzaunschweig as one of the Beta base collections has never 
really been a-cep.ed. The USDA/ARS, the USSR and Turkey for instance care for their own 
safety duplicate collection and did never make use of the base collection in Germany or in 
Greece. Table I gives an indication ofthedegreeofsafetydupliation (sample category 'SDS' 
and 'SDA') in the world Beta collection which is about 10% ofthe most original samples while 
the percentage of total duplication (SDS, SDA and PRD) is about 25% of the most o'iginal 
samples. 

Agency for germplasm acquisition 
Ita user is interested in specific germplasm he can address to CGN which will help to obtain 
the samples from the world Beta seed stock. Since its establishment the IDBB haq treated a 
number of very specific requests for germplasm which could only be satisfied by making 

http:a-cep.ed
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use of the seed stock of 2 or 3of the .ational Betr, holdings. This informaticn system would 
become even more att. active if characterization and evaluation data were added. 

Planning of collecting missions 
A central database can assist in developing guidelines for future collecting missions. 

The IDBB for example forwardc,, to the Turkish genebank a list of passport data of all the 
material previously collected in Turkey. This information was used in 1990 to purposefully 
recollect seed samples of Beta populations. A recent analysis of the geographic data has 
shown that major geographic gaps are still existing within the world Beta holding. ThL 
information has been used by the network members to decide upon priorities for further" 
collecting missions. The CGN for example explored in 1989 Portugal and southern Spain, 
because none of the national collections contained Beta germplasm originating from this 
region. Similarly, major geographic gaps were identified in Egypt, Morocco, Yugoslavia, 
Bulgaria, the Caucasus region, Iran, northwestern India and possibly China. The necessary 
actions to fill up these gaps have already been taken and partly successfully accomplished. 

Current constraints 
The momentum IBPGRhas given to Beta genetic resource% activities through momentary 

financial support of the working group could now be used to further develop this new 
association. Thereareno doubts that many of the network participants have a vivid interests 
to cooperate. However, while the willingness to cooperate is readily available the necessary 
structural funds for basic activities are not. Amongst the participants of the iabt Beta 
workshop there is a general agreement that the uncertain financial support is the major 
constraint to frictionless function. The network will only continua to operate as it was started 
by IBPGR if financial means will become available for the "asic activities which arz

- maintenance, extension and use of the IDBB,
 
- coordination of the network,
 
- meetings of the Beta Coordinating Committee (BCC), and
 
- meetings of the network.
 

The CGN has committed itself to maintain the database and to extend it according to 
the recommendations of the Beta network organization. In addition, it will care for user's 
service in its bradest sense am described before. The CGN within the Dutch-German 
cooperation on plant genptic resources currently does not intend to cease this support. 
However, it must be stressed that with this kind of cooperative structure on the long run the 
success or failure of a crop network is too much bound to the momentary interests and 
facilities of the central unit. 

While the function of the central unit is secured the meetings of the BCC and the 
network are not. Colleagues from West European countries and the USA will presumably 
be able to raise funds for their participation in network meetings from national bodies or 
from the European Community. Colleagues from less wealthy countries, however, may face 
greater difficulties. Without support of these colleagues the world Beta network will 
undergo a shrinking process which at the end may result in a limited cooperation on Beta 
genetic resources between West Euiopean countries and their close allies. 

Perspectives 
Within a short time the Beta network will face its first verification as a more or less self

sustaining organization. The second world Beta network meeting planned forJune, 1991 will 
certainly reveal some of the difficulties of a comparatively small working group consisting 
of representatives from very different and distant countries. 

Utilization 
Intensified and succesbful use ofgermplasm in breeding programmes is one important 

mean to promote the Beta network. This in turn could facilitate to raise thefunds needed f. 
the operation of thenetwork. Progress in sugarbeet breeding based on introgression ofwild 
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or primitive germplasmwould confirm,he usefulness ofcollections and emphasize the need 
for an efficient and rational genetic resources conservation and utilization programme. In 
late 1989 a group of plant breeders from institutes and companies initiated therefore an 
European Community (EC) research project which is currently being evaluated by an EC 
expert group. 

Biosystematic research 
During the workshop meeting in 1989 the group also decided to stimulate more 

research in the field of biosystematics. Further investigations on genecology in wild beet, 
on species relationships and on the evolution of the genus Beta are needed for the 
development of more scientifically based sampling and conservation strategies. The 
necessary expertise in classical taxonomy as well as in more sophisticated1 research methods 
like isozyme and RFLP.analysis is available at various research institutes. The network's 
function would be to create a forum for discussion, to associate the experts and to initiate 
joint research projects. Such projects would facilitate the excha.'ge of ieas and methods 
between specialists and improve t..e fundamental knowledge on ,he structures of genetic 
diversity of beets. 
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Alliumnetworks inEurope and inthe tropics 
D.Astley' and L.Currah
IGenetic Resources Unit, Horticulture Research International', We!lesbourne, Warwick, 
CV35 9EF, United Kingdom
2Natural Resources Institute, Chatham MariUme, Kent ME4 4TB, United Kingdom 

Summary 
The European Cooperative Programme Alliun Working Croup developed the 
European Allium database ,ith passport data from 20 countries. These data have 
been distributed widely via catalogues and computer diskettes. The Group has 
expanded the ECP passport descriptor requirements and formulated a minimum 
list of characterization and evaluation descriptors for crop 3 roups (onion, garlic & 
leek) and their relatives for crop inclusion in the database. National curators are 
encouraged to collect, conserve and document their germplasm passing data to the 
ECP database. The taxonomy of the genus is under revision. A practical taxonomic 
workshop is planned by the ECP Aium Working Group in 1991. 

There isan increasing need to develop a global strategy for the conservation and 
tilization of Allium via links with cther interested parties (NRI Tropical Onion 

Network, IBPGR, International Institutes, USDA, etc). The Natural Resources 
Institute in UK has promoted the formation of a network of contacts with iiterests 
in onions in the tropics. The network now numbers over 400 confirmed members. 
It is being minntained thiough the NRI-sponsored publication 'Onion Newsletter 
for the Tropics', the first two numbers of which appeared in 1990. The Newsletter 
covers all aspects of onion production and storage in the tropics, and includes an 
annually updated list of commercially available short-day onion varieties and the 
seed firms which supply them. In the 1991 Newsletter, the research interests of 
network members will be published, thus potentially allowing breeders and those 
interested in genetic conservation to arrange exchanges of germplasm of short-day 
adapted onions. Information on the genetic resources of onions in the tropics was 
colledted by qu-stionnaire in 1986-9 and is published in the NRI Bulletin, 'Onions 
inTropical Regions'. Cultivar lists publ:shed in the Bulletin show where land-races 
apd local cultivars of onion and shallot are grown and indicate where farmers sthl 
largely depend on their own resources for onion seed. We are inviting interested 
parties in theseregions to offerseed of theirloca onions to the VegetableGene Dank 
at IHR Wellesbou-ne. The seed stored there will be available for distributien 
through the Aliiom Genetic Resources network. 

Introduction 
The Allium Working Group of the Europea; Cooperative Programme met for the first 

time in Tapioszele, Hungary in 1984 (Anon. 1984). The Group objectives were to collect 
passport data using standardized descriptors on all european AlliuM collections in order to: 

- define gaps in the total genetic resources collections; 
- direct the collection of germplasm to fill gaps:
 
- conserve material in long-term seed stores or field genebanks; and
 
- reduce unnecessary duplication in collections.
 
These objectives continued to evolve with the prcduction of the ECP European
 

Catalogue of Allium (Astley 1988) and through subsequent meetings of the ECP Allium 
Working Group (Anon. 1986 1988): 

"Correspondenceaddress:HRI, Wellesbourne, Warwick, CV35 9EF, UK 

1" ' ) 1



108 INTERNATIONAL CROP NETWORK SERIES 

- characterize accessions using a minimal number of descriptors;
 
- idude characterization data in database;
 
- improve taxonomic knowledge;
 
- assess variation e.g. ecogeographic, intra- and inter-specific;
 
- encourage utilization and evaluation;
 
- link with other collections.
 

Has this working group/network 3pproach been successful? 
A distillatiot of comments from Group members reveals a surprising consensus on 

both positives and negatives. 
The development of the European Alliumn database and catalogue of passport data 

provided a common goal and a sense of linked commitment. The database is viewed as a 
success by the data donors and has been valuable in identifying source material for users. 
-Strangely, the natural extension of the work through subsequent objectives for collection 
and characterization within national programmes has not provided such a feeling of 
cohesion. Individuals active in collection and characterization havecomplained of isolation 
and limited contact between other 0roup members. Communication has been limited to 
essentials -vith the database holder and secretariat and less between 'he members. Bilateral 
programmessuch as between Bulgaria/Netherlanas are theexception. On-going coordination 
is very difficult to achieve without regular discussiuoi .tings, 

All agree that a minimal newsletter distributed to group i i jiber, would go someway 
to countering this isolation and provide the basis for more constructive discussion of future 
objectives. However, few participants report their activities, e.g. expeditions, visits, 
characterization, evaluation, etc., to the Chairman for inclusion in such a rewsletter. 

A functional secretariat is essential to continued activity in coordinating regular 
meetings (bi- or triennial) to reaffirm commitment and objectives, to publish and distribute 
reports, and to act as a vehicle for funds which would not otherwise be allocated to genetic 
resources within national piogrammes. 

Objectives defined as inputs-in-kind withia national programmes frequently rely upon 
the expenditure of limited resources allocated to an institute or individual scientiit rather 
than being supported by specific additional funds directed by the signaterv government. 
Any move towards self-supporting groups would need tho continuing support of an 
international organization such as ECP to monitor national Inkmitments to additional 
financing ofthe necessary inputs-i n-kind to the group. (This is particulai ly poignant because 
of the ECPTechnical Consultative Committees definitions ot the requirements of working 
group Chairmen and nat ional crop representatives .-ithin Phase IV.Theexpected inputs for 
collaborators in ECP Phiase IV are considerable and will only be achievable if signatory 
governments recognize their responsibilities.) 

There is disagreement between members on links with other groups; some feel we 
should consolidat the activities on the broader european front; while others look tothe ECP 
Group having a shared responsibility within a global network. 

There are certain conclusions that we can draw from the comments of my ECPAlium 
Working Group colleagues: 

- A group/network is oniy as good as its component parts. 
- The Chairman has the responsibility to coordinate the group and encourage activity 

and dialogue. ECP Phase IV requires a more active role from database holders and 
country coordinators. 

- Common goals bind agroup together, but a number of parallel activities in member 
countries may not be perceived by members as shared commitment to reach a 
common objective. 

- Communication within the group is essential.
 
- A Secretariat offers distinct advantages in the coordination of a group's activities.
 
- Money enable activity at all levels e.g. Secretariat, meetings, inputs-in-kind funded
 

by national programmes, etc. A loss of funds at any level will have serious 
consequences for the group's activities. 
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The tropics 
TheNatural Resources Institute (NRI),part oftheOverseas DevelopmentAdministration 

in UK. took the initiative in the mid 1980s in promoting the formation of a network of 
individuals with interests in onion growing and storage in the tropics. The basis of the 
scheme was NRI's continuing interest in problems of onion storage in tropical climates, and 
the need to relate storage problems to the characteristics of the cultivars grown. Onions 
suitable for the tropics are e--ciusively of the short day-length response type, and prior to 
the NRI survey, knowledge of the cultivars or landraces grown and of the variations 
between regions of the tropics in cultivar availability was fragmentary. Initially, the project 
aimed to collect information on this aspect, so as to establish a factual basis for future 
development work. Storage problems were addressed in some detail. Liter, the possibility 
developed of encouraging direct links and information exch,, nge between onion workers in 
the tropics. 

Informal contacts provided by individuals in the UK were developed from NR! 
(F.J.Proctor) by sending out a questionnaire on onions to many of these contacts during 1986. 
F'irther questionnaires in English, French and Spanish have since been distributed. 0 ier 80 
replies have been received from countries of the tropics and sub-tropics. The questior naire 
asked for information on the onions grown: the cultivar or land-race names, bulb skin and 
flesh colour, shape, average local yield, estimated storage life and liability to common 
defects such as doublir g or thick-necks. This information is published in NRI Bulletin 35, 
'Onions in Tropical Regions'. The full information from the questionnaires, which includes 
details of harvesting methods and storage, is available at Horticulture Research International 
(HRI). 

From a genetic resource viewpoint, the cultivar lists published in the Bulletin show 
where in the tropics local landraces and cultivars of onion and shallot are still grown, and 
indicate where farmers largely depend on their own resouices for onion seed. Regions 
identified in this way are clearly those where efforts are needed in genetic conservation. 
They include India, Pakistan and Bangladesh, Sudan and the West African countries of the 
Sahel region. International seed companies are increasing their activities in the tropics, and 
once improved cultivars become widely available, many local onion landraces are likely to 
disappear. In some parts of the tropics, only imported seed is used. 

Many countries also reported that tropical red shallots are grown. These types of 
Allium arelittle known outsidv the tropics and may contain interesting genes, forleaf disease 
resistance for example, which might be useful in breeding imp;'oved bulb onions for the 
tropics. 

Interested parties in the regions where local onion strains are still iound are being 
invited to offerseed to the Vege'able Gene Bank at HRI Wellesbourne. Theseed stored there 
will be conserved and some will be available for distribution through the Alliun Genetic 
Resources network. 

Starting from the onion questionnaire contacth and others who contributed to the 
Bulletin, an information network is now being maintained and expanded through the 
'Onion Newsletter for the Tropics', the first two numbers of which appeared in 1990. Over 
400 readers have confirmed thc.r interest in receiving the Newsletter. The Newsletter is 
intended to cover all aspects of onion production and storage in the tropics, including 
genetic resources. It includes an annually updated list of commercially available short-day 
onion varieties and the seed firms which supply them. 

In the third issue of the Newsletter, the research interests of r.etwork members will be 
published, thus potentially allowing breeders and those interested in genetic conservation 
to arrange exchanges of germplasm of short-day adapted onions. 

Isthere any way of monitoring the suc.ess of the NRI onion network project? The 
Newsletter is still it an early stage of development, but already many appreciative letters 
have been received from network members. The second issue, which contained a large 
number of contributions from within the tropics, was evidence of a keen w-'ih to share 
information on onions and shallots within the tropical regions of the world. Some contacts 
made through the questionnaires and newsletters have led to thesetting up of collaborative 
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trials on commercially available onion cMltivars. It is hoped to publish the results of these 
trials eventually in the Newsletter. In this way information about the performance of 
modem cultivars in a vanety of well-defined environments can be shared. 

The future of the Newsletter and the network will depend on obtaining fina-cial 
backing for the third and subsequent numbers, and if possible for the reprinting of the first 
and second numbers, for which demand is continuing. The long-term sustainability of the 
network, including the Newsletter, and its funding need to be reviewed within the next year 
by ODA/NRI. 

References
 
Anon., 1984. Report of a Working Group on Alliumn. International Board for Plant Genetic
 
Resources, Rome.
 
Anon., 1986. Repoit of a Working Group on Allium (Second meeting). International Board
 
for Plant Genetic Resources, Rome.
 
Anon., 1988. Report of a Working Group on Alliumn (Third meeting). International Board for
 
Plant Genetic Resources, Rome.
 
Astley, D., 1988. European Catalogue of Allium. International Board for Plant Genetic
 
Resources, Rome.
 



CROP NETWORKS. NEW CONCEPTS FOR GENETIC RESOURCES MANAGEMENT 111 

Cereal genetic resources networks inFrance 
J.Koenig, A.Le Targa-Le Blanc, L.Jestin, J.Legouls and A.Bouguennec
Institut National de la Recherche Agronomique (INRA), Station d'Amlioration des Plantes,
Domaine de Crouele, F-63039 Clermont-Ferrand Cedex, France 

Summary 
Cereal genetic resources networks have been developed in France during the 10 last 
years. The INRA (InstitutNational de ia Recherche Agronomique) and cooperative
networks with private firms are described as well as some evaluation work for 
wheat and barley 

Introduction 
Cereal Genetic Resources is not a new topic for INRA researchers or private breeders: 

.ollections have been maintained since a !ong time, the problem being that they were only
locally enhanced; no catalogue was published except for the Clermont-Ferrand wheat
 
collection. For this reason, genetic variability of french wheat cultivars has decreased, the
 
breeders having crossed only a few well known genitors (Branlard & Le Blanc 1985).
 
Networks were established for inventory and evaluations of INRA wheat and barley
 
collections. These inventories have been extended to tle collections of private breeders and
 
a new netwoz k was created. We will describe successively both networks. 

The INRA wheat and barley networks 
In our institute, several laboratories located in d ifferent part of our country are dealing
 

with cereal research. They maintain collections in relation with their main research topics
 
summarized for wheat in Table 1.
 

The collections are divided in two parts:
 
-Genitors, possessing particular traits, which might beintegrated in breeding programs.
 
-Reserve collections for wheat presenting no actual interest but preserved for later.
 
In addition, each location evaluates new cultivars or lines from foreign countries which
 

are afterwards added to one of the two groups or eliminated.
 
The INRA cereal working group, who federate-, these laboratories, decided to realize
 

an inventory of the entries maintained in the INRA locations and to publish catalogues with
 
passport and evaluation data. The first edition was published in 1987 for wheat 1989 for
 
winter barley and led to an important sample distribution in France and foreign countries.
 
Databases according to the ERGE system (Guillon & Le Targa 1990) are being set up in each
 
location.
 

A wheat network has been organized to evaluate every year about 80 genitors issued 
from the different laboratories. The best performing oncs are utilized as breeding parents. 
Other specific evaluations have been realized recently. A collection of 117 old french 
cultivars or landraces issued from several laboratories, and belonging to different groups
(Table 2) has been evaluated foragronomical, morphological, technological and biochemical 
characters (electrophoresis of gliadins and HMW glutenins). Genetic distances calculated 
from agro-morphological characters and glutenin patterns, and parentage coefficient 
allowed todistinction ofseveral groups according to origin. Newalleles have been revealed; 
some old varieties had a good cold tolerance (Automne rouge barbu, Barbot, Rouge de St 
Ciergue). Some had a good technological value ('Rouge de Bordeaux' from prospection, B16 
du Lot, B16 du Jura). The description of old cultivars was compared with the description
published by Vilmorin-Andrieux (1880,1900); only very slightdifferences could be revealed. 
In general, old cultivars seem to be more diverse as recent cultivars are more homogenous. 
This study should be extended to other old varieties or to foreign groups. 

For barley, a similar work has been developed on 70 old french varieties (1988-1990),
which were derived directly from landraces or had predominantly such material in their 
ancestry. Apart from the 2 row spring vs 6 row winter contrast, the morphological and 
agronomical diversity of this collection relativelywas limited. However, interesting 
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Table 1.Main research topics of INRA wheat laboratories 

Location Main research topics 

Clermont-Ferrand ted'iologlcal value 
s-o m cold tolerance
 

Gfouln use of haploldy Inbreeding
 
Montpeller durum wheat; adaptation of broad and durum wheat to mediterranean conditions
 
Reies disease tolerance: powdery mildew, septoda, fusadum, eyespot
 
Versailles disease tolerance: viruses, rusts
 

,eactions of BYMV (Barley Yellow Mosaic Virus) resistance were found in 1988 in some old 

winter 6 row cultivars, and confirmed in 1989 and 1990 in France and Belgium (Table3).The 

polymorphism ofthis material hasbeen studied for6 isoenzymaticgroups. Overall 33 alleles 

were distinguished for the 16 loci involved. Only 10 of these loci were polymorphic. Among 

the old French barley, 29 allozymes were described; individual alleles showed no marked 

regional groupings. Two of the 29 alleles had not been reported earlier: one slow aconitase 

ACO1, and a rapid NADH dehydrogenase NDH2. This work has been partially supported 

by an IBPGR grant. 

French cereal Inventory and evaluation networks with breeders 
In 1988, the following partners were joined in a project we describe later.
 

- the Ministry of Agriculture,
 
-O.N.I.C. (National Cereal Office),
 
- I.N.R.A. (National Institut for agronomical research),
 
- B.R.G. (Genetic Resources Board),
 
- I.T.C.F. (Technical Institute for Cereals and Forage),
 
- S.P.S.S. (Breeder Union). 

Adirect and indirect (tasks, services,etc.) financial participation fromtheseorganizations 

made possible the engagement of a coordinator based in the Clermont-Ferrand I.N.R.A. 

location to work out an inventory ofcereal genetic resources from the private firms in France. 

This work led to a national thought about the creation of a central unit for cereal genetic 

resources and to the coordination of genetic resource evaluation networks grouping public 

and private sectors. 

Cereal genetic resource inventory inFrance 
The curators of the French private firms were visited during the year 1988. The purpose 

of these visits was to inform personally about the inventory of the cereals project and to 

collect the questions and suggestions of everybody in order to define how to finally 

constitute a national collection open to all interested users (gathering public and private 

sectors).Twenty six cereal private breeders agreed to contributeto a national inventory; they 
in their collection that theyundertook: to give the lists of the genotypes maintained 

considered as exchangeable and available; in a second step, to give the description of these 

materials in order to load a data base; and finally to transmit to the future central unity 

genetic resource sample from which they are the only holder in France. 

Firstly, a few quantitative data on inventory: we made the inventory of 3464 wheat 

genetic resources in the private collections from which 1232 were already known and 

maintained by I.N.R.A.; concerning barley, 2500 genotypes were inventoried from which 

only 806 were already described in I.N.R.A. collection. Moreover, among the about 5900 

inventoried genetic resources, about 3500 are represented by only one sample. 

Besides the great number of genetic resources not included in the public collections, 

this inventory revealed a great number of genetic resources which are maintained in only 

one site in France; the importance of these genotypes as genetic resources is still to be proved 
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Table 2. Different groups and main cultlvars studied 

Group 	 Period of 

cultivation
 
or Introduction 
date 

TIturgidum (T) 	 19th century 

Old landraces (A) 	 before 1870 

No6 group (N) 	 1833 
1897 
1892 
1870 
1860 

English tandraces 	 1850 
(GB) 

Recent. 

ndr P) 

Bred cultfvars (C) 	 1909 
1931 
1883 
1950 
1933 
1907 
1924 

1945 
1943 
1927 

Recent cultlvars 1977 
(R) 	 1980

I19M6 
1974 
1982 

1978 
1962 
1983 
1983 

Genotypes 

Aubalne blanche 
Milanals de Llmagne 
Nanette do Lausanne 
P6tanlelle nolre do Me 
Poulard dAustralle 
Poulard dAuvergne 
Taganrodc barbu 
Automne rouge barbu 
Bladette do Besplas 
Herisson brun 
Pr6coce du Japon 
Rouge do SLClergue 
Saissette do Provence 
SaumLN (2types) 
No6 
Gros bleu 
Japht 
Melbor 
Rouge do Bordeaux 
Victoria d'Automne 
Browld
Ch~ddam (3tyes) 
Shlreff blanc~pbu 
Teverson 
Barbot 
Bspectedarbu du Flnlstre 
BI6 do Haute Loire 
B16du Jura 
B16du Lot 
B6 do Redon (2types)
Prospected "Rougedo Bx" 
AJIl6s 
Cappelle-Desprez

Dattel 
Etolle do Choisy 
Florence Aurore 
Hybide hallf Inversable 
Hybdde du Joncquols 
Instlitut Agronomlque 
Nord-Desprez 
Petit Oulnquln 
PLM (3types)
Nmlnda 
Camp R6my
Captole 
Courtot 
Festival 
Fidel 
Molsson 
Pernel 

Th~s~e 

though it is very difficult to define some criteria. In the meantime, even if some are related 
orsimilar, I.N.R.A. was appointed to collect samples ofeach of them toensure thesafeguard 
of these potential resources. 

About the description of the materials, all the curators agreed on 20 descriptors in 
addition to a few passport data. For this agreement, we submited the list of the about 80 
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descriptors of our genetic resource data bases to the private and public curators and 
breeders; these descriptors were coming from the wheat and Barley descriptor lists edited 
by IBPGR. A first provisional catalogue was edited in 1989. It showed that many genotypes 
could not have been described completely or just for some characters.It enhanced the 
necessity of further evaluations. In this field, I.N.R.A. had already proposed to set up such 
networks, inorder: 

-to gain a better knowledge of the genetic resources or recently introduced genotypes; 
-to improve the accessibility of the genetic resources for the breeding firms; 
-to stimulate the use of genetic resources in breeding programmes. 

Evaluation networks between public andprivate breeders 
Almost all French cereal breeders expressed theirinterest in participatingin thegenetic 

resources networks. They represent in 1990 20 sites for barley and 25 sites for wheat. 
Considering that some breeders work on wheat as well as barley, it represents 37 different 
sites among which 6are I.N.R.A. (Clermont-Ferrand, Rennes, Versailles, Dijon, M-,.tpellier 
and Avail; the latter being only represented by ronted field where the BYMV call be well 
observed).
 

Organization 

The genotypes 
For the moment, most of the proposed genotypes are issued from I.N.R.A. collections 

or foreign countries; some genotypes coming from private collections within the context of 
the inventory were added to this pool after one year of evaluation and multiplication in 
I.N.R.A.. It has been agreed that the greatest part of the genotypes inthe network should be 
adapted material. Only a few less adapted genotypes should be introduced in the network 
list because of particular characters. 

The evaluations 
The characters observed in each site are not fixed but it is recommended to carry out 

a minimum of two evaluations per site, according to the most striking features expressed 
(i.e. a good disease development forexample). Somedescriptors like growth habit, heading 
date or plant height have no priority because they are well known and it has been decided 
that it is the responsibility of the central unit to describe thegenetic resources forsuch stable 
characters. In any case, the material is at once pre-evaluated and multiplied by I.N.R.A. in 
Clermont-Ferrand. 

The results 
The evaluations are collected in August so that the results are available before the next 

sowing. This process includes the data for each descriptor or disease in each site, with the 
mean, standard deviate, maximum and minimum. About twenty standards are included in 
order to allow a better comparison of the evaluation results at the different sites. 

Presently, each collaborator receives a written synthesis but weintend to send each one 
a microcomputer diskette while waiting to give direct access to the general database (by 
MINITEL for example, or computer network). Actually, these data will be incorporated in 
the future in a database named ERGE (Guillon & Le Blanc 1990), firstly in annual series (as 
test) and then, for the genotypes which are or will be introduced in the national genetic 
resource collection, in the main database. In this database evaluations are stored year after 
year, with multi-site means for each descriptor. 

Conclusion 
In conclusion, we wish to stress our gene bank conception: it will be,beside the grocer's 

shop aspect and the necessary conservation of national inheritance, a dynamic structure 
inside the breeders' world, inside the breeding problems. It has to set up the evaluation 
networks, to centralize and summarize the results, to include them in databases and to 

http:characters.It
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provide the information. Moreover, one of its roles could be to introduce foreign genotypes 
or breeding lines and to make some primary crosses. It must be as close as possible to the 
breeders' preoccupations and it must stimulate the use of the diversity which it maintains. 

We will end this communication with two questions:

-Why not an european wheat database and network as for barley, oat, rye, etc., and
 
-When ?
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Oil palm genetic resources -public and private 
sector collaboration 
N.Rajana:du 
Palm Oil Research Institute of Malaysia (PORIM), P.O.Box 10620, 50720 Kuala Lumpur, 
Malaysia 

Summary 
PORIM has assembled the largest oil palm genetic resources in the world. The 

activities of genetic resources involve collection, establishment, evaluation, 
conservation and utilization. Collaboration between PORIM (public) and the 
plantation companies (private) begins from theinitiation ofa project untilutilization 

of the elite genetic material found in the collection. PORIM is funded solely by the 
private sector for its research needs. Having identified the research priorities of the 
industry, PORIM allocates sufficient funds for collection, evaluation.,. servation 
and utilization programmes. The PORM's basecollection is augmenteu ontinuously 
through the collaboration with various public, private both local apJ overseas and 
including international bodies such as 13PGR for funds and ass tance in collection. 
The oil palm genetic resources are evaluated at various eological niches of the 

country and the private sector provides sufficient suitable land to lay down trials 

to detect and quantify genotype x environment interaction. The close collaboratit n 
between public and private is further demonstrated at the time of utilization of oil 
palm genetic resources. The elite material from the collection is distributed to the 
industry without any delay.The materials are used to create new foundation stocks 

or to introgress the new genes into the existing stocks to broaden the genetic base 
of current breeding material which has extremely narrow genetic base. 

Introduction 
Thecollection, evaluation, conservation and utilization ofgenetic resources are largely 

funded by public bodies through national and international programmes. It is likely that 
funds for genetic resources activities will be limited in future. Hence, it is important to 
formulate new meth ids of collaboration in this field especially between the public and 
private sector. The private sector will be playing an important role in the food production 
and it is expected that private sector should be more involved in the genetic resources 
programme from thestart. The main aim of genetic resources programmes is to increase the 
food production and it is imperative that the private sector is actively involved in the genetic 
resources programme from funding to utilization. 

Theoil palm (Elaeisguineensisjacq.)has become a majorsource of vegetative oil. World 

production of major oils and fats in 1989 was 76.7 million tonnes (mt). Of this soyabean oil 
accounted for 19.5% and palm 13.4%. World exports of major oils and fats amounted to 25.5 
mt in 1989 and exports of palm oil accounted 31.3% and soyabean oil 14.9%. Total world 

production of palm oil was 10.3 mt in 1989 and exports of palm oil amounted to an estimated 
7.9 mt. Malaysia is the world's largest producer (58.8%) and exporter (70%). 

The oil palm is a perennial, tree crop which is cross-pollinated. The palm oil is obtained 
mainly from the mesocarp of oil palm fruits of tenerafruit form. These tenera hybrids palms 

yield 4-5 t of palm oil (PO) and 0.5 t palm kernel oil (PKO) and 0.6 t palm kernel cake meal 

ha-I yr-I. The main application of palm oil products is for edible purposes such as cooking 
and frying oils and in the manufacture of margarine, vanaspati (vegetable ghee), ice cream, 
and ccoa butter equivalents allof which derive from PO. PKO can beused to producesoaps, 
confectionery fats, coffee whitener, oleo-chemicals such as fatty alcohols and glycerols. The 

palm kernel meal is an important source of animal feed. 
The genetic base of current oil palm breeding programme is extremely narrow (Arasu 

& Rajanaidu 1975; Hardon & Thomas 1968). The bulk of the current planting material is 
based on 4 palms planted at Bogor Botanical Gardens in 1848. The need of an adequate 
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genetic base for effective selection in a breeding programme is well known. It is generally 
recognized that the narrowness of effective gene pools has been a major obstacle to rapid 
selection progress. It was concern generated by this situation that provided the initial 
impetus for pro. pection for new oil palm genetic materials (Hardon 1974). 

This paperouthnes theexperienceof Palm Oil Research Institutesof Malaysia (PORIM) 
which has been involved in the management of oil palm genetic resources for the past twenty 
years. The collaborative efforts of PORIM and private in the management of genetic 
resources will be highlighted. 

Palm Oil Research Institute of Malaysia and funds for genetic resources 
PORIM is a public body which was established in 1979. The funds are provided mainly 

by the palm oil industry through a research cess levied on crude palm oil and palm kernel 
oil produced. For instance in 1989, Malaysia produced 6 million tonnes of palm oil and the 
industry contributed US $10 million as a research cess. Of this, US $.5 million was allocated 
for oil palm genetic resources activities (Fig.1). 

Private 1.U1ilization 
sector 

1.Identify priorities 
2.Funds 

Fig. 1. 

Management of
 
oil palm genetic 1PORIM
. Collecting
 
resources at (public) 2. EvaluationoSelection
 
PORIM 3.Conservation of base collection
 

The research priorities of the Institute is vested in the Board which comprises 
representatives mainly from the oil palm industry. 

The Board is assisted in its decision-making by Programme Advisory Committee, a 
consultative body which scrutinizes PORIM annual research programme and makes 
recommendations to the Board. Most of the members are from the overseas specialized in 
various disciplines. 

The Technical Advisory Committee (TAC) consists of senior research personnel from 
the Malaysian oil palm industry and local universities. TAC advises the Director-General 
on the selection and priority of research projects. In addition, details ot the projects and 
utilization of genetic resources are discussed at PORIM Breeders Committee which is 
represented by industry and PORIM oil palm breeders. 

Public/private sector collaboration in genetic resources activities 

Collection 
PORIM has assembled the largest oil palm germplasm collection in the world. In 1973, 

180,000 seeds had been collected in Nigei ia at 45 sites with the cooperation of Nigerian 
Institute of Oil Palm Research (NIFOR). In 1984, E. guineensisgermplasm was collected in 
Zaire in collaboration with Unilever; collected 369 samples from 56 sites. PORIM and 
Unilever jointly collected 95 samples from 36 sites in the western and eastern regions of 
Cameroon. E. guineensis genetic collection was also carried out in 1986 in Tanzania and 
Madagascar with the cooperation of Departments ofAgriculture inTanzania and Madagascar 
with a partial financial assistance from IBPGR. !3ixty samples from 13 sites were collected 
in Tanzania and 17 samples from 4 rites in Madagascar. 
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Table 1. Genotype xenvironment Interactions Inthe oil palm 

Source DF Yield Bunch No. Bunch V. 

Sites(S) 2 120169"' 3557.52"* 1125 296"' 
Blocks (B)
within s tes 

3 4313" 1922 5.175 

Families (F)
FxS 
Fx B 

49 
98 

147 

23189" 
2215'" 
1322 

175.45'" 
31.15" 
21.17' 

191.605" 
7.26% 
7.189 °* 

Between 1317 1122 16.49 5.584 
plants 

A related species to oil palm, Elaeisoleif,'ragermplasm was sampled in Colombia, Costa 
Rica, Hondui as, Nicaragua, Panama and Sunname with the cooperation of Departments of 
Agriculture and private and public bodies in the above countries. 

In 19149, PORIM with the cooperdtion of Instituto Colombiano Agropecudria (ICA) 
collected germplasm of Jessenia and Oenocarpusin various parts of the country. 

Maintenance, evaluation and conservation 
The oil palm genetic materials collected in the above countries were maintained to conserve 
the gernplasm as a ba'e collection and to evaluate the germplasm. A part of the collection 
was distributed to the industry as a working collection to be evaluated at different parts of 
Malaysia in various ecological niches. At the same time, the genetic resources should also 
be readily available for utilization which, after all, is the motivatiig force behind any 
conservation efforts (Ooi & Rajanaidu 1979). 

Evaluation of oil palm genetic resources at a very early part of the testing at different 
sites provided valuable information on genotype x environment interaction (Table 1). 

The primary objective of maintenance is long-term conservation. However, we 
organized the experiments in proper statistical experimental dest-ns so that it would be 
possible to evaluate potential of the material (Fig. 2) 

The oil palm, being a fairly big plant, is planted at 148 palms ha "1 . This makes the 
maintenance efforts expensive. The collection from Nigeria alone occupies more than 200 
hectares. Hence, the cooperation of the industry is vital to obtain land to test and conserve 
genetic materials. The private sector owns plantations throughout the country and every 
year about 5% of the land is replanted. Hence, it is possible to get suitable land for 
experimentation. 

Dura cubic lattice Genetic variability trials Genotype xdensity trial 
51 aiis200 families 10 families 

300 ares 50 cres25 acres 

Tenera cubic lattice Genotype xenvironment trial Genetc collecon invarous 
216 fami0igelocal organizatons 

2.mieto 5 s 0 e n 0oacmtic re ames 

Fig. 2. Method of conservation of oil pahm genetic resources collected InNigeria In 1973 
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Preservation of collection through storage of seeds is not practical as the seeds can be 
stored for only two years (Reel 1960; Mok 1970). The oil palm can only be stored for three 
years. Genetic conservation thrc ugh tissue culture and cryopreservation isbeing investigated 
but has not been fully developed. One great advantage of a living collection of palms is that 
the material is readily available for breeding purposes. Seed/pollen and tissue culture 
techniques are cheaper to conserve. However, it may require more thansix years to evaluate 
and utilize the material. Eventually a method has to be devised to conserve oil palm genetic 
resources in the form of living collections and seed storage/tissue culture/pollen/ 
cryopreservation tecnniques. 

The genetic material laid down in various trials at PORIM and the private sector was 
evaluated for yield, bunch analysis, vegetative, physiological and fatty acid composition 
parameters. Records are taken on individual palms and data are stored electronically. Some 
of the characters scored are: 

-Yield (Fresh fruit bunches = FFB) -Frond production
 
-Bunch number -Rachis length
 
-Average bunch wt -Leaflet number
 
-Mean nut wt -Palm height
 
-Fruit/bunch %) -Leaf area
 
-Mesocarp/fruit (%) -Bunch index = Bunch dry matter/Total dry
 
-Oil/dry mesocarp (%) matter
 
-Oil/wet mesocarp (%) -Conversion efficiency (e) =
 
-Oil/bunch (%) Total dry matter/Theoretical total dry matter
 
-Kernel/fruit (%) -Leaf area ratio (LAR)
 
-Shell/fruit (%) -Iodine value (I.V.)
 
-Mean fruit wt
 

Utilization of genetic resources by the private sector 
The elite oil palm germplasm is being utilized by the industry in a number of ways for 

crop improvement. They are: 

Direct selection of individuals 
About 3% of the tenera in the Nige!rian germplasm collection had oil yields comparable to 
current planting materials. A third of these palms had an annual height increment 
significantly less than current commercial DxP materials. Attempts are being made to clone 
these 1%palms by tissue culture technique by PORIM and the industry. The performance 
of selected tencra's are given in Table 2. Data showed that the outstanding families and 
individual tenera'sare normally found in the East Central State of Nigeria. 

Progeny-testing of Nigerian elite palms 
Some of the extremely outstarding Nigerian teneraslisted in Table 2 were progeny-tested 
with a range ofDeliduras availabi in the industry and PORIM. TheTxD orDxT hybrids and 

Table 2.High-yielding and dwarf Nigerian Tenera palms 

Tial No. Family Palm No. Oil (p/yr- kg) Oil (ha/yr - ) Hclght (cm/yr) 

0.149 
0.149 

28.17 
19.11 

12724 
12279 

83.34 
75.94 

12.18 
11.24 

23.1 
21.5 

0.149 13.05 12094 76.27 11.29 24.0 
0.150 
0.150 

16.21 
19.13 

4352 
3759 

70.39 
71.54 

10.42 
10.59 

24.9 
22.5 

Current piantir.g material 5.0 45-75.0 
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their dura and tenera parents are being selfed simultaneously. The aim of the crossing 
programme is to progeny-test the Nigerian tenera's to study their combining ability. The selfs 
will be used for seed production following the procedure of reciprocal recurrent selaction 
(Jacquemnard et al. 1981). 

Broadening the genetic base of Dali dura's and tenera's 
The overall genetic variability of current Deli dura's and tenera's could be broadened 

by crossing Delidura's with Nigerian dura's, and tenera's such as AVROS, La Me, Yangambi, 
URT, and 27B could be mated to N,6erian tenera's or pisifera's. These intro-gressed 
populations, with increased amounts of heritable variation for desired traits, will be the 
basis for further selection and breeding. Careful choice of the germplasm at this stage will 
increase selection efficiency and the probability of obtaining desirable segregants. Such 
selected palms can be expected to possess one or a combination of the following traits: 
High bunch yield 

It had been shown that outcrossing Deli dura's with African palms gave marked 
increases in the additive variance for bunch yield and, especially, its components, and 
weight and bunch number per palm. The Nigerian germplasm palms gave relatively high 
yields. The main collection as a whole, covering 165 hectares on inland soils, gave FFB yields 
23-24 tonnes (ha/yr) in the 8-10"' year from planting. On coastal soils yields have been in 
excess of 25 tonnes (ha/yr)in the 8thyear. Hence it is not at all surprising to find high yielding 
populations and individuals. Clearly the introgressing ofsuch palms into existing breeding 
populations will maintain the yield potential, if not raise it, whilst broadening the selection 
base. 

Superior oil and kernel content 
Some Nigerian germplasm dura's and tenera's possess fruit characteristics matching 

the best Deli dura or best current tenera. The kernel content and O/B of some of the 
germplasm palms are also generally higher. Kernel-to-fruit ratios in excess of 20% are not 
uncommon in contrast to the 5-15% found in Delidura's and current tenera's. Significantly, 
many germplasm palms with favourable bunch characteristics are off-spring of apparently 
mediocre tenera's and dura's. This would suggest the inherent presence of superior genes, 
in at least some populations, and should be considered in any programme of introgression. 

Reduced height 
Rapid stem growth isofmajor concern in oil palm plantations because harvesting costs 

escalate steeply as palms grow taller. Table 3 gives the height increment of the different 
populations in the germplasm collection and two tzrrent progenies commonly used. A 

Table 3. Height growth of Nigerian gernplesm population, measured on 7year old palms 

POP 1 2 3 4 5 6 7 8 9 10 11 12 13 
HI - 14.7 17.3 17.3 17.9 22.2 20.1 20.6 20.0 15.4 17.4 - 12.7 

POP 14 15 16 17 18 19 20 21 22 23 24 25 26 
HI 4.1 15.0 15.4 16.1 17.6 15.4 22.0 19.1 18.8 22.1 - 20.9 17.3 

27 28 29 30 31 32 33 34 35 36 37 38 39 
HI 19.4 18.1 18.7 191 20.6 19.7 19.9 - 20.3 19.4 17.0 21.1 

40 41 42 43 44 45 
HI 19.7 19.4 17.7 14.6 15.9 14.6 

Pop: Populaion number 
HI: Helgf'!lrement 1n cm/year) 
Commerdal irfgenles (measured on 8year old palms) Dei x Yangambl - 49.0, Delix La Me - 45.0 . Source: FELDA Agrc Servlces Corp. D x P planting matedals handbookN. RaJanadu 
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Table 4. Fatty acid composition of Nigerian material 

Traits Nigerian poplation Current breetig material 

Mean Range Mean Range 

C16:0 38.99 27.40-5435 44.53 35.3- 52.4 
C18:0 6.14 2.50-12.60 4.51 2.9- 7.9 
C18:1 41.50 30.02 54.30 37.98 '1.3 -45.8 
C182 10.76 6.60- 16.50 11.36 6.0- 15.7 
IV 54.19 42.94 69.75 52.21 45.2-59.5 

C16:0 - palmItlc, C18.0 - ztearic, C18:1 - ollc, C18:2- linoleic, IV- iodine value 

number of families in certain populations have particularly low values for both mean and 
variance. The germplasm palms will be able to contribute greatly in this respect. Selected 
short dura's, tenera's and pisifera's from such families would be utilized in outcrossing 
current tall breeding palms. 

Superior oil quality 
The fatty acid composition of palm oil produced fromcurrent planting materials limits 

its share of the liquid and salad oils market. More than 3000 palms from the Nigerian 
collection were individually screened for their fatty acid composition to examine variation 
and the potential for exploitation. The mean composition and range are given in Table 4 
along with the composition of present Malaysian palm oil. Many individual palms bad 
iodine values (IV), in excess of 60. 

Inaddition, the glycerides distribution forsome germplasm palms was also examined. 
Interestingly, relatively enhanced levels of C52 and C54 triglycerides have been found in 
some palms whilst other traits are being examined to explore the possibility of developing 
palms yielding specialty oils (Rajanaidu & Tan 1983). 

Foundation breeding proqrammes 
The germplasm pains will also be used to initiate entirely new breeding programmes 

with theobjectiveof producing superior alternatives to the Delidura'sand modem breeding 
tenera's. The presence of tenera'scomparable to thebest ofcurrent materials but arising from 
Nigerian dura x Nigerian pisifera suggests that such alternative do occur. A judiciously 
selected range of dura's and teuera's will be involved in designs that Encourage fixation of 
genes, for superior DxP combination, in dura and tenera populations. 

International oil palm genetic resources network 
The International Board for Plant Genetic Resources (IBPGR) convened a Working 

Group on 0.1 Palm Genetic Resources on 19-21 September 1984. Representatives from the 
public and private sector attended the meeting to review all aspects of oil palm genetic 
resources. The present IBPGR Working Grcup should be strengthened to play to a 
meaningful and effective role in the collection, conservetion and utilizing ofoil palm genetic 
resources, especially in situ conservation where PORIM has a large volume data pertaining 
to genetic structure of natural populations. 

Future ro's of public and private sector Inoil palm genetic resources management 
At present the public sector is mainly involved in the collection, evaluation and 

conservation of oil palm genetic resources. The development of planting material is wih 
privatesector. In future, it may be necessary to develop collaborative programmes between 
public and private sector from the beginning. It is effective if the team consists of both 
scientific and business skills. Any successful venture could be marketed readily and 
arrangements could be made in such a way that the profits are shared between the public 
and private bodies in an equitable manner. 
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Global warming: the case for European cooperation
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Summary 
Two premises underpin the ideas presented in this papCr. First, CO, emissions will 
result in climatic change, as a result of global w, dwng, although the rate and 
magnitude of change cannot be predicted with certainty. Secondly, germplasm 
evaluation is an activity which is an integral component of genetic resources 
conservation and utilizetion programmes. Global warming will have important 
consequences for two aspects of genetic conservation, namely in situ conservation 
and regeneration of germplasm. In situ conservation of wild species based on 
present eco-geographical distribution patterns will become an unrealistic strategy 
if climate belts shift northwards as has been predicted from the various general 
circulation models (GCMs). The regeneration of germplasm must be given greater 
consideration under global warming, particularly for outbreeding species, since 
changed environmental conditions might lead to differential fertility between 
parents. Steps must be taken to reduce the loss of genetic variability. Global 
wanning will bring about additional stresses in iheagricultural environment which 
must be faced by plant breeders. Since such warming will transcend natiotal 
boundaries, there are sound reasons for closer collaboration between germplasm 
programmes across Europe via crop networks. Arguments will be presented for 
continent-wide germplasm trials, to obtain estimates of genotype x environment 
interaction. In Europe, north to south and west to east, there is a wide range of 
climatic conditions at present, particularly in terms of temperature gradients which 
approximate to conditions predicted to occurundera future2 x CO2climate. Barley 
will be used as an example, since there are many collections of this crop throughout 
Europe, many of which are already linked through the European Barley Database. 

Introduction 
It is my intention in this paper to raise a number of issues related to the conservation 

and utilization of plant genetic resources which I hope will stimulate discussion amongst 
plant breeders and genetic conservationists. First of all I shall present a brief discussion of 
some of the widely accepted predictions of climate change in Europe which will result from 
global warming caused by theso-called 'Greenhouse Effect'. Isharl then go on to discuss two 
aspects ofgermplasm conservation, namely in situ conservation and regeneration strategies 
which might be affected directly by global warming. Finally, I shall evaluate some ways in 
which germplasm specialists and plant breeders might respond to the threat of global 
warming, and which are linked to the themeof the EUCARPIA/IBPGR symposium on crop 
networks. 

Global warming and climatic change 
The first qnestion we need to ask is whether global warming is something about 

which we should actually worry? Certainly there has been a lively debate in the scientific 
and popularpress, forand against thelikelihood of global warming.Whilst this controversy 
will continue unabated, a consensus does appear to be emerging amongst scientists that 
global warming is a phenomenon which mankind must face over the next 40-70 years. This 
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certainly was the message which came from the Second World Climate Conference held in 
Geneva at the end of October 1990. 

Causes of global warming Global warming will be caused by an increase in 
atmaospheric concentrations of radioactively active gases, which will continue to increase 
unless measures are taken to curb emissions. The greenhouse gas which has been changed 
most by man in terms of its potential effect on climate is CO2.The increase in CO2starting 
in the eighteenth century has been partly due to man's effect on the earth's vegetation, 
notably deforestation, and increasingly to fossil fuel burning. Other greenhouse gases 
include methane (CH4) and CFCs. Contributions of CO2, CH4and CFCs to the greenhouse 
effect are estimated at about 60, 30 and 10% respectively (Rowntree 1990). 

At the present time therearesound theoretical reasons, according to Rowntree(1990) 
for anticipating a change in climate larger than any the world has experienced since the end 
of the last Ice Age, over 10,000 years ago. Temperatures are predicted to rise to higher levels 
than any experienced during the last several hundred thousand years. Most estimates of 
future climate change are derived from results of experiments with general circulation 
models (GCMs) because these at the present rej: resent the best means of estimating the 
climate of the future. One broad type of scenario is that derived from 2 x CO2 equilibrium 
experiments, that is a situation under which there is an increase in greenhouse gases 
equivalent to a doubling of atmospheric CO 2.This doubling has been estimated at 460 ppm 
by about 2030, and represents an approximate 60% increase over pre-industrial levels (IPCC 
1990). 

Critical uncertainties One of the principal problems with using GCMs, is that 
although they agree in the general climatic trends which can be anticipated, the rate and 
magnitudeof changes cannot be predicted yet with any certainty, and confidence in any one 
prediction of changes at the regional s-ale, particularly of rainfall, must be regarded as low. 
Despite these constraints, should we ignore the probability of climatic change, as some 
undoubtedly will suggest, or should we look at some of the predicted changes and then 
evaluate any responses? Ifavour this second approach. 

Predictions of the effects of future climatic change range from wild exaggerations in 
terms of sea level rises, for instance, to more conservative estimates of temperature 
increases. One recent publication gives a reasoned account of the probable effects of climate 
change on world agriculture (Parry 1990). Under one 2 x C0 2 scenario, mean temperatures 
in the mid-latitudes (30-601N and S) are estimated to rise by 2-41C, but smaller rises of 1.81C 
are predicted for low latitude regions, although semi-arid regions may warm more. There 
are great uncertainties about future changes in precipitation. In the higher northern mid
latitudes (45-60,N) an increase of 5% in summer and as much as 15% in winter could occur. 
An increase in potential evapo-transpiration can be expected in the order of at least 5% per 
degree of warming (IPCC 1990). 

Climatic change in Europe How will such climatic changes affect Europe? In broad 
terms, the northern countries of Scandinavia are expected to gain from global warming more 
than any other region of the world. In Finland, for example, the equilibrium 2 x CO. climate 
is predicted to be wetter than present and about 41C warmer. In northwest Europe, 
conditions would allow the extension northwards by perhaps several hundred km of crops 
which are barely profitable at present, such as maize and sunflowers (Parry et at. 1989). 

In the Mediterranean region quite substantial decreases in productive potential 
could occur if the GCMs are correct in predicting decreases in soil moisture in the summer, 
and possibly also in the winter months. Under the U.K. Meteorological Office BMO 2 x CO2 
climate, with a 41C warming and with annual rainfall reduced by >10%, biomass potential 
in Italy and Greece is projected to decrease by 5% and 36%, re- pectively (Santer 1985). There 
may therefore be a striking contrast between northern and southern Europe in terms of 
biomass potential, suggesting a northward shift of agricultural potential. 

In the Alps, a temperature increase of only 11C would raise climatic limits to 
cultivation byabout 150 m (Balteanu et al. 1987), and should an increase of 4oC be reached, 
then climaticzonesin theAlps mightberaised by450-650 m, similarto thosewhich currently 
exist in the Pyrenees which lie 300 km south of the Alps. 
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C3 and C4 plants It is also important to consider the different responses ofC3 and C. plants 
to enhanced CO2 levels. For C, plants, a doubling of ambient CO2 on productivity has been 
shown to bebeneficial, through the so-called 'fertilizing effect' of CO2, and a 10-50% increase 
in dry mattercarn beexpected undersome circumstances (IPCC 1990). However, interactions 
with other environmental conditions are critical in determining the net effect of increased 
CO2 (Morison 1988). Future warming clearly depends on the warming we are already
'committed' to and on future trends in greenhouse gas concentrations. 

Insitu conservation 
It is clear that in situ conservation has received greater attention in recent times, but 

such strategies cannot be applied to crop plants with any degree of security for their long
term conservation. In situ conservation methods are those that maintain germplasm in wild 
populations by paying due regard to the natural ecosystems in which the conserved 
populations are a part (Ingram & Williams 1984). Sincespecies are preserved in their natural 
habitats, they have the potential for continued evolution. The important question to ask, 
however, is 'To what extent is in situ conservation a viable component of a gelteiL resources 
programme under globalwarming?'. Conservation ofecosystemsdoes not ensure continuing 
adaptive change unless the genetic base of the species is sufficiently wide (Frankel 1970). 
Williams (1990) has raised a number of issues related to climatic change and conservation 
strategies. Wild species survive in the field because they are adapted to particular 
environments. Some have a much wider environmental tolerance. Clearly the ability to 
survive will depend upon the potential of plant populations to adapt to environmental 
change. Yet the time-frame envisaged for a doubling of atmospheric CO2, and consequent 
warming is only about 40-60 years, clearly a very short time span for such adaptation to 
occur. 

The example of forest tree conservation If in situ conservation of annual species is 
problematical, what are the implications for long-lived perennials, such as forest trees? 
There are some data of the effect by man on forest tree populations and as Hattemer and 
Gregorius (1990) have pointed out, man-made atmospheric change adds a new environmental 
factor to those already exerting an influence on the evolution of populations. Forest 
geneticists in Germany have studied the effect of gaseous pollutants on conifer clones. 
Individual adult trees in environmentally stressed stands were damaged to different 
extents, and the variation between tolerant and susceptible trees could be attributed to 
genetic causes. By analogy it should also be possible to use these data to predict what might 
happen to forest trees and other species populations under climatic change. 

Hattemer and Gregorius (1990) have recognized three different goals which may be 
achieved by conserving gene resources: 

- preserving the potential of desired trait expressions; 
- preserving genetic adaptability; 
- preserving unrecognized genetic variation. 

Whilst these points apply broadly to all genetic conservation strategies, they are 
particularly relevant to consider in terms of in situ conservation stands for forest trees. Trait 
expressions are unique to present environmental cond itions, and an assessment ofeconomic 
value relates only to current market situations. In terms of genetic adaptability, this depends 
on the range of diversity within populations. If we cannot predict accurately what future 
climatic conditions will be, then this goal of genetic conservation becomes more important. 
The third point disregards actual or potential use in favour of conservation of the widest 
range of genetic variation, without taking into consideration either present economic value 
or adaptation to past environmental change. In situ conservation'is a dynamic process 
(Guldager 1975). It can be argued for long-lived perennials such as trees, which will be 
expressed to heterogeneous environments both in space and time, that populations which 
are conserved by static methods would display severe lack of adaptation when exposed to 
changed environmental conditions, even if static methods were completely feasible. 
Consequently, this indicates that dynamic conservation aimed at the preservation of 
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adaptability should be given priority under global warming (Gregorius 1989). 
The sort of environmental changes which are expected as a result of global warming 

will be selective. Some changes like increased CO2 will be advantageous in one respect, 
because of the fertilizing effect of increased atmospheric CO2, but this is expected to reduce 
foliar nitrogen content. It is anticipated that this will alter the dynamics of host-parasite 
Telationships, as pests consume greater quantities of leaf material to obtain the same 
nutritive value as a smaller quantity at current CO2 levels (Hattemer &Gregorius 1990). 

The adaptability of species populations The adaptability of plant populations to 
colonize new areas must also be evaluated when considering in situ conservation strategies. 
Peters and Darling (1985) and Peters (1988) have outlined some of the consequences of the 
design and implementation of in situ reserves under a changing climate. It is likely that the 
present ecogeographical ranges of some species will be altered (Grime 1990). Species which 
have a narrow distribution are under greater threat than those which are more widely 
distributed. Furthermore, the establishment of in situ reserves today at one location may 
become inviable after climate belts have shifted. In addition, whether or not plant species 
have the capacity to migrate from refuge sites, there remains the intractable problem that 
migration will need to take place over a short period of time. What's more, mankind has 
created what might be considered as a desert over which colonization will be extremely 
difficult, since natural ecosystems have been transformed to agriculture, or landscapes have 
been covered with concrete and tarmac. Under these circumstances plant migration will be 
slow and hazardous (Peters 1988). 

It is important therefore that due consideration be given to these problems across 
Europe, and that those concerned with either natural ecosystem preservation or genetic 
conservation begin a dialogue to evahate what possible responses toglobal warming might 
be, and how ceoperation can be established. 

Regeneration of germplasm 
In terms ofgermplasm regeneration strategies there are just a few points relevant to 

consider in terms of global warming. Gale and Lawrence (1984) have evaluated the decay 
of variability, particularly in outbreeding species over successive generations of a genetic 
conservation programme. Since genetic conservation is normally achieved with relatively 
small populations, the chances for genetic erosion to occur are quite high unless steps are 
taken to avoid this. Galeand Lawrence(1984) point out that a population underconservation 
may lose variability owing to natural selection, which is likely to lead to a deterioration in 
the economic qualities of a crop. Natural selection will be minimized if plants are raised 
under optimum conditions, and if the genetic contribution of different parent plants to the 
next generation is made equal. 

Environmental change due to global warming might increase the relative pressure 
on particular populations. Differential fertility between parentsduring regeneration brought 
about by lack of adaptation will increase the probability ofsome loss of variability over time. 
Whether regenerating material under present climatic conditions or under a future 2 x CO2 
climate, the arguments for avoiding open pollination in outbreeding species remain the 
same, and steps should be taken to maximize the maintenance of variability. It may be 
necessary to give greater consideration to careful cross pollination when regenerating seed 
lots than perhaps is economically feasible at present. 

In Europe the consequences of climatic change for germplasm conservation e. situ 
are perhaps less immediate than elsewhere in the world, where changes in precipitation 
patterns for example would seriously limit the field multiplication of some crops, at some 
gene bank sites. Nevertheless, germplasm collection curators should be aware of the 
implications of climatic change for this aspect of ex situ germplasm conservation. 

Evaluation and utilization of plant genetic resources 
Faced with the threat of climatic change how should plant breeders and germplasm 

specialists respond? Should we, as some have suggested bury our heads in the sand so to 
speak and ignore the issue, or should we examine the strategic options for a worst case 
scenario? 
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Responses to climatic change 
There are several questions which should be asked. First, is it possible to breed for 

climatic change? Assuung that this is feasible, do plant breeders already have sufficient 
genetic variation to hilfil this breeding objective, and what will be the role and importance 
of plant genetic resources collections? Finally, what sort of characters should bestudied, and 
in what wayscan germplasmbe identified that will increase adaptation to new environments? 

Analogue regions 
One response to climatic change has been described by Parry and Carter (1990) as the 

identification of 'analogue regions', which have a present-day climate that is analogous to 
the future climate estimated for a study area. Analogue regions could be effective in 
illustrating the magnitude of climatic change within a region in terms of the present day 
differences between regions. Furthermore, it is suggested that present day farming types in 
analogue regions are a useful indicator of the adaptive strategies likely to be required to 
retune agriculture to altered climatic resources. There are of course several difficulties with 
this approach. In terms of the use of germplasm and crop improvement, one 
of the most important general difficulties with respect to crop growth is the Variation of 
daylength with latitude. Crop v.rieties at high latitudes are bred for short growing seasons 
with high photoperiods, so althaough the shift of crop varieties from current lower warmer 
latitudes to higher latitudes would make sense from a climatic point of view, these varieies 
may not be adapted to the long daylengtis. 

Utilization of relevant genetic resources ,ould be simplified if it can be a-sumed that 
the future climates of a region have previously occurred elsewhere. Even in temperate 
regions many of the new climates met under greenhouse warmung will not be copies of 
present-day climates in warmer regions (Rowntree 1990). This is because thesolar radiation 
regime and often the rainfall will continue to be controlled largely by latitude. Thus climates 
will be created which have no precedent. For example, winter temperatures similar to those 
of northern Spain will occur in a more northern land where the days are shorter than 
previously observed with such temperatures. Similarly, northern continents will experience 
sunumer warmth with longerdays than previously wereassociated with such temperatures. 

Screening germplasm for temperature and photopenod sensitivity Richard Ellis and 
his colleagues from the Plant Environment Laboratory at the University of Reading have 
conducted many experiments aimed at studying the relations between temperature and 
crop development. Gene expression for many characters is quantitative. The results of 
research with diverse genotypes in several contrasting crops have shown that although the 
actions of temperature and photoperiod ultimately result in the same event, namely 
flowering, responses to these factors are independent. Elliset al.(1990) therefore suggest that 
these factors could beselected forseparately, and that it wouldbe prudent to anticipate these 
problems in screening germplasm collections in crop improvement strategies which need 
to have more distant time horizons than current breeding programmes 

How might this be achieved? Germplasm response to an elevated CO. atmosphere can 
only be carried out under controlled environment conditions, which are probably beyond 
the scope of most germplasm progranunes. However, throughout Europe, from north to 
south, from Scandinavia to North Afnca and west to east, from Ireland to the Soviet Union, 
there already exists a wide range of climates, many of which have the temperature 
characteristics similar to predicted future climates. Obviously it is necessary to ignore the 
actual direct effect of elevated CO concentrations, which are assumed to be positive, and 
the combination of higher temperatures with longer photoperiods. 

A European network of field trials There is one way perhaps in which collaboration 
between germplasm colleztions might be initiated, through the establishment of regional 
field trials across Europe to evaluate the magnitudeof genotypex environment interactions. 
In this way it should be possible toe, aluategermplasm forboth temperature sensitivity and 
photoperiod response, and at the same time test the validity of analogue regions, for which 
there has been no experimenta. work. 

Barley would seem to be an excellent candidate crop as a model for such collaboration. 
As an autogamous diploid, it can be expected to be weakly buffered genetically such that 
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genotypic responses to environment should be ,nore easily detected. Secondly, the concept 
of a crop network for barley is quite well established, and a core collection for this crop is 
being formulated. Furthermore, a European barley database has already been compiled 
(Knuipffer 1988). 

In the most recent IBPGR directory of cereal germplasm collections, Bettencourt and 
Konopka (1990) list 68 institutes which maintain collections of barley in Europe and North 
Africa. I believe that these collections should begin to collaborate to evaluate barley 
germplasm systematically in a network of field trials in which both improved varieties and 
landraces from each collection would be included, and trialed extensively throughout 
Europe to obtain estimates of G x E. Trials such as these are already routine for the 
international centres such asCIMM'tTand IRRI, with their international nurseries for wheat 
and maize, and rice respectively. The International Potato Center undertook some research 
some years ago with scientists from Agriculture Canada, based on field trials of the same 
varieties in different countries, in an attempt to predict the performance of different potato 
varieties under different environmental regimes (Young &Tai 1983). 

Plant breeders in Europe have perhaps never been faced before with a challenge such 
as climatic change which will require a response transcending national boundaries. Through 
the establishment of crop networks, it should be possible to develop different research 
strategies, in which germplasm evaluation must be an important component, to generate 
practical responses to the environmental changes which will be brought about by global 
warming. 

The link between genetic conservation and global warming 
One last point Ishould like to raise concerns the importance of germplasm evaluation 

per se. I believe that in due course, say in the next five years, we may have to justify why 
large sums of money are being spent on germplasm conservation. Since we are not 
concerned with establishing museum collections of germplasm, we shall have to demon
strate the importance of plant genetic resources for plant breeding. This may be difficult, 
since the actual utilization of germplasm collections is perhaps not as high as we might 
expect. 

Climatic change is an environmental issue that is now clearly on the political agenda 
in many countries in Europe. Since the use of germplasm can be considered as one strategic 
response to global warming, it is important to stress the link between genetic resources 
conservation and this issue, in order to ensure continued support for genetic resources 
activities. 
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