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Nicolás ]ouve. 
Department of Cell Biology and Genetics 
University of Alcalá de Henares (Madrid), Spain. 

The Course deals with the Conservation and Use of Genetic Resources. As we move into 
the twenty-first century it is very important for Geneticists and breeders all over the 
world to assess carefully what has already been achieved, what is the current status of our 
genetic resources, and to suggest what the future is likely to hold. Besides affecting many 
people, genetic resources conservation has many aspects that, ranging from basic and 
applied research to political and institutional decisions, can influence legal questions, 
commercial interests, etc. The course will cover all of this in a condensed form, but, it 
will center its attention on the characterization and use of genetic resources. 

During the last years, sorne scientific circles have spread the dream that major benefits 
from living beings will soon be forthcoming from the use of genetic engineering and 
biotechnology. Molecular Biology has arrived on the center stage of scientific and public­
policy debates. The new techniques in cell and tissue culture, DNA manipulation and 
transfer, are all being touted as the scientific answer for increasing disease and pest 
resistance, tolerance to chemicals, good quality or other performances, and consequently 
increasing the yield potencial of food crops and domestic animals. 

Breakthroughs in molecular biology and biotechnology are occurring with increasing 
speed. Meanwhile, the main future options are being foreclosed by the erosion of one of 
the mankind · s important legacies, the genetic diversity of living organisms: particularly 
microbes, domestic animals and crop plants and their wild relatives. Moreover, it is 
necessary to direct our attention to Genetic Resources and balance the tendency towards 
a narrowing genetic base of our crops, which has intensified in recent years because of 
the widespread use of standard lines, or by the extensive use of selected varieties that 
have been spread successfully over the world. 

Our objective is to review methodologies and the status of the exploration, collecting, 
characterization and evaluation, conservation and use of the Genetic Resources 
represented by crop plants and their wild relatives, domesticated animals and microbes. 
Genetic Resources represent the raw material with which applied geneticists and breeders 
work. The bottom line is germplasm conservation now in preparation for future 
applications that benefit humanity. 

Particular attention will be given to plant genetic resources, because cultivated plants and 
their related wild and weed species have received much more attention from geneticists 
and breeders than animals and microbes. 

The Program of the Course has been ordered grouping into five Sessions related topics. 
These range from the analysis of the variability in each kind of organism to the particular 
application of genetic resources in breeding. 

The first Session analyzes variability and tries to answer the following questions: how 
much variability is there in a species or population?; what kinds and amount of variabillty 
should be preserved?; how much of the variability is really relevant?; how can we 
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preserve genetic diversity in Animals (in live animals, in embryos, by cryopreservation, 
In DNA)?; how can we evaluate the genetic diversity in natural populations of 
microorganisms?. These questions are explored in the lectures on: 'Techniques for 
Genetic Diverslty Evaluation', 'Domesticated Animals: problems or problematic In 
conserving breeds', and 'Evaluation and use of microbial resources', given by Dr Pérez 
de la Vega, Dr Fernando Orozco, and Ora Tahía Benltez, respectively. 

The lectures of the second session review intemational actions and lnstitutional 
cooperation for the conservation of genetic resources. Sorne of the questions treated are 
the followlng: how must be organized the germplasm collections in appropriate agro· 
ecological conditions?; what is the present on intergovemmental discussions on the 
avalllability of germplasm collections?; how can we best explore and collect genetic 
resources?: how can we select a representative and useful genetic spectrum of diversity 
for our 'core collections' from large existing collections?; how can we manage large seed 
collections, species with recalcitrant seeds, or in vitro tissue samples?; what are the actions 
towards an EC genetic Resource Programme?. Dr José Esquinas reviewes the aspects of 
lntemational Cooperation in his lecture 'lnstitutional Aspects: The FAO World System 
and the Convention on Biodiversity'. The organization of a plan to co·ordinate 
conservation in wild species in Europe is treated by Dr Vemon Heywood, in his lecture 
'The European Programme on Wild Species Relatives to Cultivated Plants'. Finally, the 
principies guiding the modem collections of crop germplasm are discussed in the lecture 
'Using genebanks better: structured sampling and core collections', which is presented by 
Dr T. Hodgkin. 

The task of preservlng genetic resources is one that concems the whole of mankind, and 
it is not restricted to just those species that we presently exploit. Something which can 
be readily appreciated with regards to wild species that are most effectively preserved In 
their natural state. This task and the strategies to make the germplasm collectlons widely 
known, adequately preserved and effectlvely used could be summarized in the following 
questlons: how can we best preserve the sources of variability?; how can we make the 
existlng variability available for future breeding programs?; how can we manage in situ 
conservatlon?; what did we leam and what can we leam from germplasm collections?. 
The strategies for in situ and ex situ conservatlon, the gene bank conditlons needed to 
conserve the germplasm collections, and the importance ofwild species in broadening the 
genetlc base of crops, is the focus of the third Session. This lncludes the lectures 'Wild 
genetlc resources of cultlvated plants in the Mediterranean Basin and the possible 
strategies for their in situ conservatlon', 'Germplasm collectlons. What we leamed and 
what wlllleam from them', and 'Transfer of afien Genetlc Variatlon In Plant Breeding', 
which are given by Drs Daniel Zohary, )ose Ignacio Cubero and George Fedak, 
respectlvely. 

The course also lncludes a visit to the Cruciferae Germplasm Bank, at the Agricultura( 
School ofthe Madrid Politechnical Unlverslty. There, Dr Cesar Gómez Campos wlll glve 
a lecture on the methods of long·terrn seed conservatlon used In the unique and valuable 
Cruciferae collectlon that he founded, with the help of the Juan March Foundatlon. 

The fourth session is devoted to other altematlves for long-term conservation of 
biologlcal resources. We must remember that Genetlc Resources are not exciusively linked 
to conventlonal plant or animal breeding research. They are also of general importance 
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for fuUJre needs conceming the use of genetic engineering and molecular methods. Up 
to now, we have only used vertical gene pools in our breeding programs. The recent 
advances in Molecular Biology open new perspectives in which DNA can be transferred 
between distandy related species, even between different genera. New methods yet 
available and used to conserve genes or germplasm material are DNA conservation, in 
vitro cell-cuiUJre, cryopreservation and embryo manipulation. All these altematives are 

· treated in the fourth session, which also deals the following questions: How can we 
strucUJre and manage a DNA Bank-Network in specific programs for horizontal gene 
transfer?; is in vitro preservation an aitemative to field genebanks?; what techniques exist 
for in vitro germplasm storage?; how can we preserve woody species with recalcitrant 
seeds?;. In his lecUJre on 'DNA conservation and the DNA-Bank network', Dr Robert 
Adams oudines recent advances in DNA technologies and the establishment of Nades in 
the DNA Bank net. Recent advances in in vitre conservation lncluding siow growth 
storage and cryopreservation are explalned by Dr Brian Ford-Lloyd and Dr Luis Navarro, 
in the respective lecUJres 'In vitro conservation of genetic resources', and 'Conservation 
of Genetic Resources of woody species with recalcitrant seeds: probiems and 
perspectives'. 

In the final Session, is reviewed practica! use of genetic resources. The following questions 
are discussed: what kind of genetic traits can be used to identify usefui germpiasm?; what 
is the most convenient framework for evaiuation of Plant Genetic Resources and gene 
transfer?; how can we incorporate alíen variation lnto cuitivated species by chromosome 
engineering?. These tapies are covered in the following iecUJres: 'Methods of identifying 
economically useful germplasm', 'Piant genetic resources evaluation and gene transfer', 
and 'Chromosome engineering and gene transfer from wild to cuitivated cereals'; which 
are explained by Dr Robert W. Allard, Dr. Calvin Qualset, and Dr. )ohn Snape, 
respectively. 

Without doubt, sUJdies on Genetic resources involve a bread range of research activities, 
They include population genetics, cytogenetics, pathology, ecology, numerical taxonomy, 
molecular blology, statistlcs, etc., All these specialtles are usually present in the modem 
gene banks. The present course attempts to approach the methods for storing variation 
In living organisms. We cannot pretend that we presently have the technical answer to all 
the complex questions related with Genetic Resources. On the contrary, we can only 
hope to offer an lntroduction to the actions, which are being taken to make genetic 
resources available and safe. Secondly, we can show how at least sorne of the many 
existing problems can be solved. 

The directors of this course Dr Marcelino Pérez de la Vega and Dr Nicolas )ouve, thank 
the Scientific Commlttee of the Centre for lntemational Meetings on Biology of the 
lnstiUJto Juan March de EsUJdios e Investigaciones, on the behalf of the Genetlcal Society 
of Spain, which proposed this Course, and particularly to Mr Andrés González, his 
Director for his energetlc Input In organizlng the actlvitles of this prestlgious Centre. 
They also express gratiUJde to the select list of the lecUJre speakers who by accepting 
the lnvltatlon to participate in the course guaranteed lts success, and given all the 
participants the opportunlty to leam from them during the three days of the course. 
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Techniques for genetic diversity evaluation 

H. Pérez de la Vega; Universidad de León 

During this course, I am sure that among other questions a question will 
be arise repeatedly: What kind and amount of genetic variability should 
be preserved?. This question is intimately related to two other 
questions: How much variability is there in a species or population? and, 
how much of this variability is relevant?. This presentation is mainly 
focussed on . the methods to evaluate genetic variability, and in 
particular on those biochemical or molecular methods to do so. Likewise, 
sorne evidence of the usefulness of the assessment of "molecular" 
variability will be given. 

Genetic diversity within populations and within species determines the 
rates of adaptive evolution and the extent of response in traditional 
crop improvement. Natural and artificial selection choose among the 
variants that occur within populations, based on their adaptation to the 
immediate environment or their fitting to the breeder's interest. The 
goal for crop improvement is to agronomically fix useful genetic variants 
wi thin cul tivars by se lective breeding. Therefore, breeders, 
conservationists and evolutionists are concerned with the extent and 
quality of genetic variability. 

The traditional approach to characterization and evaluation of 
populations involves morphological and agronomic description. Considered 
as a whole, numerous morphological data are difficult to comprehend in 
terms of patterns of variation in populations. For this reason, numerical 
taxonomic techniques are needed to simplify and handle these complex 
patterns of variation. Traits of . agronomic interest such as vigor, 
disease resistance and cold tolerance, and so on, are usually under high 
genotype-environment interactions . Morphological evaluation of population 
variability may be supplemented and generally surpassed by a more direct 
study of the genome by means of the analysis of biochemical markers. 
These markers, in particular isozymes, have been extremely useful in 
improving our knowledge of the genetic composition of popu!ations and for 
determining the magnitude of various evolutionary forces involved 1n 
molding the genetic architecture of plant populations. In the future, DNA 
polymorphism studies will be a further and definitive step in thi.s 
knowledge. Biochemical markers are less affected, if any, · · by 
environmental factors and numerous data can be handled and statistically 
analyzed in terms of patterns of genetic variation, at least those traits 
such as isozyme and DNA polymorphisms whose genetic control is easily 
understood. 

Severa! kinds of biochemical markers have been u sed for the 
characteriza tion of plant popula tions. These markers can be grouped in 
three classes: 

1) A heterogeneous pool of biochemical compounds including phenolics, 
alkaloids, cyanogens and non-protein amino acids, that can be designated 
as low molecular weight markers. 

2) Proteins, including both enzymes and storage proteins. 
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3) DNA markers, including fragment of variable length obtained by 
digestion with restriction enzymes (restriction fragment length 
polymorphism, RFLP), DNA polymorphisms shown by PCR, and base sequences. 

In this presentation the techniques and the relevance of the first group 
of markers will only be briefly commented on . It will be devoted to 
describe and -compare the usefulness and limitations of protein/isozyme 
electrophoretic techniques, still the most widely used technique in the 
estimation of genetic variability in plants species and populations, and 
the techniques to analyze DNA polymorphisms whose use is increasing 
exponentially. In particular DNA fingerprinting by random amplified 
polymorphic DNA (RAPDs) is being rapidly introduced into the method for 
genetic variability assessment. 

References: 

Helentjaris, T., Burr, B. (eds). Development and Application of Molecular 
Markers to Problems in Plant Gene tics . Cold Spring Harbor Laboratory 
Publ . Cold Spring Harbor, New York. 1989. 

Innis, M. A., Gelfand, D. H., Sninsky, J. J., White, T. J. (eds) PCR 
Protocols. A Guide to methods and Applications . Academic Press, San 
Diego, California. 1990. 
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DDKESTICATED AIIXALS: PROBLEXATIC 11 COISERVIJG BRBEDS 

Fernando Orozco 
Dept. de Producción Animal, Area de Mejora Genética 

Ctra. La CoruKa Km. 7. 28040 XADRID <Spainl 

In a general review some basic principles are presented, sucb as: Tbe 

re~sons for preservation of definite populations - especially breeds -, as 

well as the causes for the disappearance, or danger of loss, of many breeds 

of domestic animals. Some points concerning the concept of breed and of 

other sub-populations within the species, and the contrast of lossing a 

breed compared with tbat of a species . lnterest to preserve specific 

populations or genetic pools, its fundament. Difficulties to preserve 

:o ni mal compared wi tb plant material. Economical and sociological problems 

in..-olved in conservation. Differences between the problematic in developed 

or developing countries . 

Technical and scientific aspects of the breeds conservation are 

specially treated, with the corresponding references for more ampliation if 

needed. Basically, 1t is being considered the problem of maintainig tbe 

genet ic variabi li ty to prevent the deterioration of small populations and 

to preserve the pretended special characteristics of each bread . Population 

size, leve! of inbreeding and heterozygosity, loss of specific genes, etc., 

a~e some tapies of main concern. 

It follows a brief review of some ways te preserve genetic material 

other th:on by maintaining live animals: cryopreservation tecbnologies for 

gametes, embryos, stem cells and segments of DIA; with reference to their 

intrinsic limitations . 

It is included a review of the most important ways or systems to carry 

out the conservation of populations of live animals belonging to endangered 

breeds. Programmes suported by public or prívate founds, with their 

advantages and disadvantages or limitations in botb cases, and information 

drawn from their results during the last years; the more positive approach 

being that with programmes run by both types of support, with diverse roles 

played by each side. Convenience of participation of the grower sector: 

livestock farmers or fancier breeders associations. Type of organizations 

in charge of conservation programmes, at regional, national and 

international leve!, and their convenient collaboration. Different 

programmes according to species, mainly in basis to their cost and 

management, or in basis to the animals included being "for accompaniment•, 

Nornamental•. Nhobby", etc ., or somehow productive . 

Sorne examples of programmes now in action with proposals for new ones, 

pl us comments on tbe actual s ituation of the probl e m, are fina lly reported. 
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EV ALUA TION AND USE OF MICROBIAL RESOURCES 

Tahía Benítez 
Departamento de Genética, Facultad de Biología, Universidad de Sevilla, 
Sevilla (Spain) 

The contribution of the microorganisms to the overall gcnetic pool is 
enormous: there are authors who assume that each species of arthropod or 
vascular plant supports at least one species of nematode, one of protozoon, 
one of bactcrium and one of virus as parasites; it has also been told that the 
proportion of fungal species with regards to vascular ones is six to one; even 
that the consequence of ten-fold reduction in Iength implies that the number 
of species which fits in such range of size increases one hundred-fold . 

The diversity observed in natural populations of microorganisms is 
considerably higher than that known in the usual laboratory cultures . 
Among bacteria, there are species able to fix N2 or C02, oxidise sulphides or 
methane, reduce C02 to methane, metabolise xenobiotic compounds or digest 
macromolecules with extracellular enzymes; other species are parasites of 
animals or plant pathogens or symbionts; sorne others are able to grow at 
very high salt concentrations, pHs lower than one or higher than twelve, 
temperatures higher than !10° or in the presence of ionising radiations of 
high intensity. The genetic diversity within the same species is extremely 
high in the streptomycetes, and reaches its maximal values in sorne groups 
of halobacteria where the probability of a cell to be genetically identical to its 
parent is of only 80%. 

Similarly, yeasts can be isolated from soils from the Tropics to the Polar 
Regions, from salted or fresh waters, from organic debris, mainly vegetal 
detritus, from the surface of fruits or the cuticle of insects, from the skin of 
animals where they Iive as commensals or pathogens, etc. Yeasts can 
metabolise an enormous variety of substrates which includes xylose, 
cellobiose, Iactose and other sugars, hydrocarbons and alcohols, xylan, 
pectic substrates and phenolic compounds. Yeast applications include their 
use as bakers'yeasts, single cell protein and food produ:::tion, Iipid or ethanol 
production, or the production of beer, wine, distillery, lactic compounds, 
glycerine, vitamins, amino . acids, enzymes, polyhydric alcohols and 
carotenes, among many other compounds. 

Since not all yeast strains are able to mate, the classification of yeasts 
into species has been carried out according to certain physio!ogical features 
such as the yeast capability to ferment and/or assimi!ate different 
substrates. Recently, the interfertility found between strains which had 
previously been unable to conjugate, has allowed different species to be 
g<!thered and classified now as a unique species, as for exampk it happens 
with Saccharomyces cerevisiae . However, under an industrial point of view, 
each of the different species of Saccharomyces which are now classified as 
Saccharomyces cerevisiae has been associated with a specific fermentation 
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process so that, for practica! reasons, the former classifications and names 
are still being employed. 

Togcther with morphological and metabolical tests, techniques of 
molecular biology are recently used as a good complement to the classical 
techniques to classify yeasts. These techniques include electrophoresis of 
extracellular fractions, studies on the protein profiles, profiles of fatty acids 
of long chain, polymorphism of DNA sequences, chromosome electrophoresis 
and ana1ysis of the restriction maps of mitochondrial DNA. These techniques 
allow to distinguish strains at ínter- or intraspecific levels, and therefore to 
differentiate those strains of the same species which have been isolated from 
the same ecological environment. The knowledge about the genetic diversity 
within the same species allows us to guess how far a species threatened with 
extinction is or is not in the non-return way: when a species is about to be 
extinct, it has a1ready lost most of its genetic diversity. On the other hand, 
this diversity has led in many cases to the formation of strains with 
improved features after constructing hybrids between non-isogenic parental 
strains. 

The application of, first, techniques of molecular biology to establish 
phylogenetic relationships existing among yeasts; seco'l d, the exploitation of 
the intraspecific variabi1ity existing in natural population; and third, the 
construction of hybrids between non-isogenic strain s have been successfully 
applied to wine yeasts isolated from different Spanis :1 regions. With regards 
to the first case, phylogenetic relationships among wine yeasts isolated from 
regions as different as Rioja, La Mancha, Alicante, Jerez or Albariño have 
been established, or autoctonous yeasts from musts from Majorca, Canary 
Islands or Galicia have been characterised. In relation to thc sccond point, 
thc contribution of each of these yeasts to the fiavour, organoleptic and 
analytical features of the different wines has also been established. Finally, 
with regards to the third point, the increase in ethanol tolerance with 
respect to their parents, of those hybrids formed between non-isogenic 
parental strains, isolated from different Spanish musts and already highly 
ethanol-tolerant has also been established . From thesc hybrids, there has 
been carried out a selection in continuous culture controlled by pH of those 
hybrids able to tolerate and produce the highest ethanol concentrations, in 
order to be used in ethanol production as-an energy source from appropriate 
substrates as the carbon sourcc. 
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José T. Esquinas-Alcazar 
Secretario, Comisión de Recursos Fitogenéticos 

INSTITUTIONAL ASPECTS: THE FAO GLOBAL SYSTEM FOR THE 
CONSERVATION AND UTILIZATION OF PLANT GENETIC RESOURCES AND 
THE CONVENTION ON BIOLOGICAL DIVERSITY 

owners and users of gerrnplasm are not necessarily the 
same. In addition, most of the existing genetic diversity is 
to be found in the tropical and sub-tropical areas where a 
large number of developing countries are located, while most 
modern technologies and economic capacity to utilize germplasm 
are to be found in the industrialized countries of the North. 
No country or region can be self-sufficient in its needs on 
~enetic diversity; according to recent studies, the average 
crop genetic resources dependency (crop production relying on 
exotic germplasm) among regions of the world is more than 50 
percent, and for sorne regions it may go up to 100 percent for 
the most important crops. Local information and traditional 
technologies developed by farmers and farmer communities for 
their specific varieties and species are also of utmost 
importance for a better understanding and wise utilization of 
this germplasm. This is, therefore, an area in which all 
countries are at the same time donors and recipients and where 
international cooperation is a vital imperative. 

Furthermore, the collection of germplasm, as well as its 
rejuvenation, characterization and evaluation in appropriate 
agro-ecological conditions can only be done through 
international cooperation and adequate agreements among the 
countries involved. Exchanges of germplasm and related 
information and technology should ideally involve all 
countries of the world. Pioneers in promoting international 
technical cooperation in this area have been the Food and 
Agriculture Organization of the United Nations (FAO) since the 
fifties and the International Agricultura! Research Centres 
(IARCs) of the Consultative Group (CG) since their 
establishment in the seventies. Numerous technical meetings 
and publications and an increasing number of projects and 
activities on plant genetic resources have been hosted, edited 
or financed all over the world through these organizations. 

However, questions regarding international cooperation 
are not only technical or financia!. The last few years have 
seen a growing acknowledgement of the greatly ir.creased value 
of plant germplasm, due to the fact that rapid genetic erosion 
has shown that germplasm is not an unlimited or replenishable 
resource, and to new biotechnologies that have greatly 
expanded the frontiers of its utilization. This has already 
resulted in a number of formal or practica! restrictions on 
the avaiability of gerrnplasm. In addition, questions such as 
the safety of the material, the ownership of collections and 
the development of national laws restricting the exportation 
of certain species or protecting intellectual property rights 
for new varieties, became the subject of continuing debate. 
Since the relative value of plant genetic resources will 

continue to grow rapidly in the near future, it has become 
clear that plant germplasm needs to be protected for the use 
of future ~enerations, and its availability for scientific 
purposes ensured through equitable international agreements 
and regulations that guarantee governmental commitments. 
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Intergovernrnental discussions on these policy and legal 
rnatters, that started in FAO in 1979 have resulted in the 
negotiation and approval of (i) the 1983 FAO International 
Undertaking on Plant Genetic Resources with its cornplernentary 
annexes (two annexes were approved in 1989 and a third one in 
1991), which has led to the developrnent of the FAO Global 
Systern for Conservation and Utilization of Plant Genetic 
Resources; and (ii) the 1992 UNEP-negotiated Convention on 
Biological Diversity, which also covers Plant Genetic 
Resources. 

The evolution, context, coverage and perspectives of 
these agreernents will be discussed during the lecture. 
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Using gene banks better: structured sampling 
and core collections 

T. Hodgkin , IDPGR, Rome 

Natiomtl gene banks must not only cover al! phases of germplasm aetivities (from 
colle~.:rion to fostering the use of variation), they must also operate with limited resources. 
Core collections, which consist of a límited set of accessions derived from an existing 
collection, chosen to represent the genetic spectrum in that collcction, can assist gene banks 
to cany out their tasks and provide u~ers with the genetic diversity they need for research, 
plant breeding and other tasks. Core collections will usually contain about 10% of the 
collection, but may well be a larger fraction of small collections and provide the user \\'ith 
a set of geneticaUy and ecologically distinct accessions. 

The general scheme for setting up a core in vol ves four operations. These are ( l) d.ata 
assembly, (2) grouping of like accessions, (3) selection of the entries for the core from each 
group, and (4) handling of the entries. Each step raises questions that require a specific 
answer in each project, but a general approach can be developed thrnugh the use of structured 
sampling procedures. In addition, decisions must be made about two fmther operations. 
namely the revising of the core and the collecting of new samples. Multivariate mcthods and 
sampling theory provided sorne principies and assistance in these decisions. 

As well as providing a way of managing large seed collections, core collections can 
also assist gene banks handling dona! crops, or species with recalcitrant seeds. Field gene 
banks are expensive to run and vulnerable to. loss. Options to lessen thcsc problems indude 
the srorage of tissue samples in vitro, or, in some specie.s such as sugan.:ane and tuber l:rops, 
the storage of seed. The core approach offers a way to choose accessions for growing in the 
field. for the development of new methods and for monitoring conscrvt:d samples. 

Core collections ha ve met with criticisms in four main area~ : ( 1) that the re~t of the. 
colle{.: tion is vulnerable to decay or disposal , (2) that the bias to representing diversity ignore.s 
usefulne.ss, (3) that the system is too inflexible, and (4) that variat.ion within accessions is 
ignored. Although these concerns often reflect misuse or misunclerstanding of the core 
approach, they raise issues which need to be carefully considered. 

The principies of ::;tratífied, representative sampling in the core concept :Uso apply to 

the choice of populations for conservation i11 si tu . By adopting sampling mcthods that ensure 
coverage of the genetic and ecogcographic ranges of a species, better use of limited resourl:es 
will enable specific scientific goal:> (such as the discovery of ncw resistam:es) to be achieved . 
The sume gene sampling theory indkates that such modest projccts would capture t.he 
majority of target allele!'. 
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CONSERVATION OF GERMPLASM OF WILD SPECIES IN EUROPE 

Vernon H Heywood, Botanic Gardens Conservation 
International, Richmond, U.K. 

Although a number of cooperative programmes for genetic 
resources exist between sorne European countries there is 
no overall plan or strategy that covers the whole of 
Europe or the European Community. Suggestions for a 
European Community Genetic Resources Programme have been 
made and an EC initiative is under consideration. A 
number of countries in East and West Europe already 
participate in the European Cooperative Programme for the 
Conservation and Exchange of Genetic Resources (ECP/GR), 
coordinated by IBPGR, but this is mainly concerned with a 
small number of major crops available in the 
participating countries. 

The so-called 'formal sector' or institutional gene banks 
in Europe, such as those at Braunschweig and Gatersleben 
(Germany), Bari (Italy), INIA (Spain), and the Nordic 
Gene . Bank, are primarily concerned with crop plants such 
as cereals and forages, although an increasing interest 
has been shown in recent years in the relatives of crops 
and other wild species. This concern with wild species 
will increase substantially as a result of ther recent 
concern with biodiversity and the agreements made at the 
UNCED in Rio de Janeiro in June 1993, notably the 
Convention of Biological Diversity which may be ratified 
and come into force in 1993. 

Wild species are the primary concern of many botanic 
garden and arboreta gene banks, notably that of the Royal 
Botanic Gardens, Kew at Wakehurst Place, and specialized 
collections such as the Cruciferae Germplasm Bank at 
ETSIA, Madrid. These, together with University and other 
special collections, constitute the 'informal sector'. 
The majority of botanic gardens hold germplasm as 
"living" material, either in their general collections or 
as special conservation collections, and data on these 
holdings are being centralized by the database of Botanic 
Gardens Conservation International (BGCI) . 

Groups of wild species of particular concern, in addition 
to crop relatives, are medicinal plants and culinary 
herbs, ornamental and landscape plants and those needed 
for habitat restoration or rehabilitation. Also, 
recovery programmes are being prepared for rare and 
endangered wild species and these often require the 
building up of of germplasm collections, for 
reintroductions or reinforcement of populations. Special 
attention is currently being focussed on the need for 
germplasm of forestry species. 

Instituto Juan March (Madrid)



26 

References 

Council of Europe. 1991. The conservation of wild 
progenitors of crop plants. Environmental Encounters 
Series No. 8. 

Heywood, V.H. 1992. Conservation of germplasm of wild 
plant species. In: Sandlund, O.T., Hindar, K. and Brown, 
A.H.D. (eds), Conservation of Biodeiversity for 
Sustainable Development. Scandinavian University Press, 
Oslo. 

Hoyt, E. 1988. Conserving the Wild Relatives of Crops. 
IBPGR, IUCN, WWF. Rome and Gland. 

IUCN and WWF. 1989. The Botanic Gardens Conservation 
Strategy. IUCN, Gland. 

vhhjmarch/5/2/93. 

Instituto Juan March (Madrid)



TUESDAY, FEBRUARY 23rd 

Instituto Juan March (Madrid)



29 

WUd genetlc resources of cultlvated ptants In the Mediterranean Basln and the 

posslble strategies for thelr In situ conservation 

DANIEL ZOHARY 

The wild relatives (wild progenitors) of cultivated plants are recognized toda y as 
a vital genetic resource for the future maintenance and improvement of agricultura! 
crops. Plant breeders are increasingly concerned with these wild plants beca use their 
naturany · growing populations frequently contain useful , untapped genes. Most 
importan! are genes conferring resistance to pests and pathogens which cripple 
crops. In numerous crops the disease and pest resistance sources that are present in 
the cultivated forms have been practically exhausted. For protection against attacks 
of new virulent races of parasites, breeders are increasingly turning to the wild 
relatives of the crops (the "wild gene pools"). 

While the economic importance of the wild progenitors of the crops is by now 
universally appreciated, there is yet much less concern about their survival. Many 
wild progenitors (such as the wild relatives of wheat , cabbage or grape-vine) occupy 
ecological niches which are being rapidly destroyed by man. The ever-increasing 
damage to their natural ecosystems is airead y causing considerable erosion of their 
genetic variation. Indeed, sorne have already joined the category of endangered 
species. 

The Mediterranean Basin and the Near East constitute one of the world's richest 
centres for wild progenitors of cultivated plants. Yet very few serious attempts ha ve 
been made by the various Mediterranean countries to assess their wild genetic 
resources of crop plants and to find out what should be done about them in terms 
of "in situ" conservation. There is an urgen! need to answer the following questions: 

- What is the inventory of the wild genetic resources in each country 1 

This together with detailed information on the geographic distribution, ecological 

specificities and range of variation oc'each wild type - in each of the countrie5. 

- Which of the wild progenitors in these countries require (or will soon be 
requiring) protection? 

- What measures of "in situ" protection would be effective? 
- What could be the contribution of the existing protected arcas (nature reserves, 

national parles, etc.) in the various countries to conservation of these plants? 
- What should be the role of the national authorities concerned with environment 

protection in the various Mediterranean countries in future "in situ" con­
servation of their native wild progenitors? 

Finally, the background botanical and genetic information necessary for "in 
situ" conservation decision-making is yet largely unavailable in the case of the 
Mediterranean wild progenitors. This is in spite of the facts that (a) the metho­
dologies for modern taxonomic revision and ecological assessment of the concerned 
plant groups are :l"lilable, and top-rank botanists could be attracted to conduct the 
studies; (b) the Me.-! :terranean Basin is (relative to other arcas) well explored in 
terms of its vegetation Cú "er, and is also accessible for field studies; (e) progress in 
molecular biology has recently added a whole battery of new critica! tools for the 
assessment of genetic variation in natural populations (e.g. electrophoretically 
discernible protein markers; restriction fragment length DNA polymorphism). 
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Germplasm collections. What we learned 
and what we can learn from them. 

J.I . Cubero, ETSIAM, CÓrdoba, Spain 

Germplasm collections became a priority in the last 
fifty years but they had already been formed and studied for 
at least two centuries. Obviously 1 different historical 
periods collected different vegetal rnaterials and ernphasized 
di verse scientific and practical objectives. Germplasrn 
collections have produced many facts out of which valuable 
scientific theories have been proposed. Their "balance sheet" 
clearly being positive 1 there are however some negative 
points in their formation and handling which should be 
converted also in pvsitive experience for the future. 

First collections consciously maintained as such 
probably were those of medical plants kept in rnany 
monasteries during the Middle Ages. The empirical 
pharmacological knowledge obtained from thern is out of the 
scope of the present paper . Monasteries also maintained 
garden plants whose number was increasing following East-West 
contacts (as Crusades were) . The interest in keeping and 
studying these materials motivated the creation of the first 
botanical gardens 1 not surprisingly by universities ( Padua 
being the first one in 1545). Private collections of tulips 
triggered the first recorded "plant collection fever" as well 
as the first intense plant breeding activity as early as in 
the XVI century in The Netherlands. Collections performed by 
of both prívate and public organizations were continuous 
since that time until now. Most 1 if not all, collected plants 
till the end of the XIX century were ornamentals. The 
increasing importance of the professional plant breeding 
motivated the first collections of varieties of agricultural 
interest. Extensive germplasm collections were performed 
during the first third of our Century 1 with H.V. Harlan and 1 

especially, N.I. Vavilov as outstanding names in this field. 

Among the many positive facts derived from gerrnplasm 
collections worth of mentioning are: (l} the foundation of 
very precise taxonomic systems derived from the accurate 
description of varieties and forros of ornamental interest 
requested by gardeners frorn professional botanista in the 
first half of the XVIII century; (2} the interchange and ex­
situ domestica.tion of valuable materials probably since the 
end of the XVIII century; ( 3} the knowledge of 
phytogeographical areas around the world as a consequence of 
the precise description of collecting si tes; ( 4} the always 
increasing scientific interest in describing the arna.zing 
amount of variation recorded in living collections 1 which 
lead to the establishment of the modern Plant Systematics; 
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(5) countless varieties of comrnercial use in all fields, both 
purposely and unconsciously (through accidental 
hybridizations in maintained living collections), and new 
rnethods to obtain thern (wide and narrow croases, for example) 
which were transferred to the cornrnon scientific practice (not 
to be fo~got: Mendel selected his pea lines out of a living 
cornrnercial collection maintained in bis monastery); (6) 
experimental knowledge on popula tion dynamics 1 as the well 
known Vavilov' s laws of "parallel variation" and 11migration 
of recessives" in cultivated plants; ( 7) a deep insight into 
the origin and evolution of cultivated plants as well as on 
the host-parasite co-evolution and on the causes of genetic 
erosion; (8) a strong-effort on setting up priorities in 
germplasm conservation and on the best technical ways to 
implement them, and a long et cetera. 

There are aleo some negative aspects on germplasm 
collections, or rather on germplasm amassing¡ among others; 
(l) losses produced when, for example, collections are tried 
to be kept in places without the required human and material 
equipment for such a delicate task, a problero already 
detected in the XIX century and not yet completely solved; 
(2) developroent, especially at the national level, of a 
"stamp col lector syndrome", i. e .. , collecting be cause 
nowadays it is a fashionable task, having the required 
infrastructure but not having clear ideas on why and how to 
use or to study the material collected; ( 3) spoliation of 
natural environment on behalf of commercial and/or scientific 
interests¡ (4) jealousy at many levels (personal, 
professional, national and supranatíonal) which hinders a 
correct flow of information. 

While still learníng in a positive way frorn plant 
collections, our best contribution for the next future could 
certainly be to eliminate the negative aspects that preclude 
the right use of actual germplasm collections. 
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Transfer of Alíen Genetic Variaticm in Plant Breerling 

George Feda0 

Plant Research Centre, Agncui ture canada, Ottawa, Ontano, Ganada, KlA OC6 

Conventional plant breeding programs have been highly successful in all 

crops producing a steady stream of new improved cultivars. Thus these are 

elite genetic entities that combine the currently best available combinations 

of yield with tolerance to biotic and abiotic stresses and value-added traits. 

One of the immediate deleterious effects of a w~de cross is the dilutian of 

this elite germplasm which then will require numerous backcross g~~erations to 

restare it. 

~~idering the immediate deleterious effects of wide crosses they are 

undertaken to introduce traits that are currently lacking in the pl"irrery gene 

pools of crop plants. Such traits include resistance/tolerance in wheat to 

fungal head blight caused by Fusarium, to Barley Yellow ]);.¡ad Viru.s and t o the 

wheat curled núte. Urgent requirements in bariey i~clude resistance/toierance 

to the leaf spotting ¡·oot rot canplex caused by Helminthosporiurr> and 

resistance to a new race of sten rust. In addition, cereal crops in temperate 

climatic zones can all benefit from additional genetic variability foc such 

abiotic stresses as cold, heat drought and salinity. 

There are severa! hundred species of wild relatives of crop p!ants in 

the tribe Triticeae that carry most or all of the above ~~tioned desirable 

traits but their transfer requires meticulous manipulations. T"ne i nitial 

production of hybrids is accompiished by hormonal treaL~ts of the maternal 

parents and ffilbryo rescue on steadily irrproving media. Hybrids or deri ved 

amphiploids are repeatedly backcrossed to ideally produce a complete series of 
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alien chromosome addítíon lines. Recambinatíon is then índuced betwe~• the 

critical chromosame addition lines and a crop plant chromosome. Recombination 

can be induced by callus C'Ultut"e, use of mutants of rreiotic paidng control 

genes or suppressot"s of such genes. 

Existing PYLP maps of vat"ious crops ~•d species specific ~robes 

employing in situ hybridization tec~~ques e~~ now effectively be used to 

detect the size a~d site of interaction of alien chramosome segments. 

Additional manipulations are often required to reduce the size of such 

segments while retairüng the traits in question. A simplified version of the 

RFLP techni~~e, the RA?D-PCR method employing r@1dorr, or specific primers r~ 

been effectively employed to pt"ovide tags for integrated disease resist~~ce 

genes. SUch tags should prove to be ~~able to improving the effici~cy of 

selection for plant breeding purposes. Examples of the above manipulationz 

frcrn ongoing pt"ograms will be illustrated and discussed. 

Penner, G., J. Chong, M. Levesque, S. Molnar and G. Fedak. 1993. 
Identification of a RAPD rrarker li~~ed to the oat stem rust g~~e Eg} . 
Theor. Appl. Genet. (in press). 

Kim, N.S., E.D.P. Whalan, George Fedak and Ken l'..r:nstrong. 1992. 
Id~~tification oÍ a Triticeae - Lophopyrum nc~comp~JSa ting tr~:slocation 

1 ine w.d detection of Lophoprrurn DNA u.sing a wheatgrass specific 
molecular probe. Gename 35: 541- 544. 
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PLANT CONSERVATION: THE CASE OP WILD SPECIBS 

César G6me7.-Campo 

Dep. Biología Vegetal. Escuela T. S. Ing. Agrónomos. 
Universidad Politécnica. 28040 - Madrid. Spain. 

A number of case-histories is presented for as many Spanish 
wild species which are either rare or directly threatened. They 

exemplify the kinds of threats ano the different situations that 
can be found while an adequate conservation policy is being plan­
ned. Though wild plants should be preferently conserved "in situ" 

the difficulties in the simultaneous consideration of a high num­
ber of species in an endemic-rich country such as Spain. do advo­
cate for the parallel use of "ex situ" techniques. For orthodox 

species, seed banks provioe an emergency conservation method to 
avoid possible extinctions. Two cases of plant species saved from 
extinction bv "ex situ" techniaues are oresented. Seed banks can 

also cont.ribÜte heavily to stimulate b~tanic research by provi­
ding rare plant material otherwise very diff i cult to obtain. With 
resnect to seed bankino orocedures. i t . j s fe 1 t tha t thev shou l d 
not.blindly follow whai ;s be1ng d~ne in larger crop see~ banks; 

as the numher of samples tend to be smaller and of smalJer Rize 
for w:ild species, the techn:iq:ues used are in most cases more pre­

cise and reliab1e. 
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DNA conservation and the DNA Bar ~ k-Network 

Dr. Robert P. Adams, Baylor University, USA 

Genetic transfers from insects, bacteria, viruses, animals, 
and plants to unrelated organisms indicate that we must now view 
the world's genetic resources (genes, DNA) from a horizontal per­
spective in which gene transfers will cut across species, genera 
and family boundaries. The world's biota should now be consid­
ered a horizontal gene pool. 

Previously, we have utilized only vertical gene pools (i.e., 
breeding with ancestral or derived taxa that are closely related 
in order to make fertile or semi-fertile crosses. The develop­
ment of pharmaceutical farming, bioreactors and even insect 
resistance in our field crops will now utilize genes from dis­
tantly related taxa (i.e., the horizontal gene pool). 

The recent advances in technology for the extraction and 
immobilization of DNA, coupled with the prospect of the loss of 
significant plant genetic resources throughout the world, has led 
to the establishment of DNA Bank-Net. DNA Bank-Net is an asso­
ciation of institutions focused on preserving DNA as well as in 
vitro cryopreservation of plant cells. There are over forty 
institutions, representing 25 nations and every continent, that 
ha ve expressed interest ··in DNA Bank-Net. 
Topics: 
I. structure and Operation of DNA BANK-NET 

A. working (DNA dispensing) nodes 
a. Collection of plant material by taxonomists. 
b. DNA extraction by molecular biologists or trained staff. 
c. Long-term 'preservation of DNA-rich materials andjor 

extracted DNA in liquid nitrogen. 
d. DNA analysisjgene replication by molecular biologists or 

trained staff. 
e. Distribution of DNA (genes, gene segments, oligonucleot­

ides, etc.). 
B. Reserve (base) nodes: 
a. Long term DNA preservation in liquid nitrogen and monitor­

ing of potential DNA degradation. 
b. Act as genetic reserve buffer for working nodes. 
c. Replenishment of DNA if a working node experiences the 

catastrophic loss of storage parameters and DNA. 
II. General Requirements for Nodes in the DNA BANK-NET 
III. Plant specimens collectors - an underutilized resource 
IV. Interim Field Preservation of Specimens 
v. Future Directions 

A. in vitro amplification 
B. immobilized DNA 
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IN VITRO CONSERVATION OF GENETIC RESOURCES 

Brian V Ford-Lloyd, University of Birmingham, UK 

The maintenance in vitro of plant material has an important role to 

play as an altemative to field genebanks in conserving clonally 

propagated species (eg. potato, cassava, yam, taro, cocoyam, banana, 

garlic), and those species which produce recalcitrant seeds (eg. cacao, 

mango, coconut, avocado, hops). Increasingly, in vitro conservation is even 

required for seed crops such as barley, rice and maize, where because the 

possibility for tnuu;fonnation is govemed by genotype, there is a need to 

conserve competent cell cultures for continued experimentation. 

Various techniques now exist for in vitro conservation including 

slow growth storage and cryopreservation, the latter being the most 

promising for long-term conservation of germplasm. While slow growth 

storage is dependent upon the ability to culture shoots under conditions 

which will reduce the growth rate to a mínimum, cryopreservation 

depends upon the manipulation of meristems, callus, cell cultures or 

somatic embryos. Success may depend upon preconditioning, 

cryoprotection, rate of freezing, and the use of vitrification and 

dessiccation strategies before storage. 

In vitro storage of germplasm of potato, cassava and banana is now 

underway. Research continues to find ways of conserving mango, coconut 

and Xanthosoma. In vitro techniques for collecting germplasm are well 

advanced and have been successfully applied to cotton, cassava, coconut 

and citrus fruits. 

Genetic stability of germplasm stored in vitro is an important 

consideration. Somaclonal variation can be induced through in vitro 

culture, and may occur at very high levels. For instance, in bananas and 

plantains up to 60% of in vitro progeny can be offtypes. Despite this, in 

vitro techniques are still preferred for propagation and maintenance of · 

germplasm. Because of the significance that in vitro techniques have in 

Musa germplasm conservation and propagation, a case study of bananas 

and plantains is worthy of deeper consideration. 
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CONS!RVATION OF G!HETIC R!SOURCES OF WOODY SP!CI!S WITH 
RECALCITRAHT SEEDS: PROBLEMS AND PERsPECTIV!S 

L. NAVARRO 
Instituto Valenciano de Investigaciones Agrarias (IVIA) 
Moneada, Valencia, Spain 

Seeds of many woody species, including most fruit trees, 
looee vi ability very quickly after desication and freez i ng, 
and from the practical point of view are recalcitrant. The 
consequence is that conservation .of genetic resources of 
these species is done as collections of living trees growi ng 
in the field (field genebanks). 

There are many problema associated with the maintenance 
of field genebanke. There is a high risk of loosing plante 
due to climatic hazards (e.g. freezes, etrong winds, 
flooding) and to diseases produced by fungus, bacteria, virus 
and virus-like pathogens. Plante of fruit trees are highly 
heterocigoticus and they are vegetatively propagated to 
maintain the genotyepes. In consequence, the exchange of 
germplasm is generally done as budwood, and this has a very 
high risk of dissemination of peste and diseases. The 
presence of diseases may aleo change the morphological 
characters of plante. In addition, there is a lack of 
biochemical methods for characterization of closely relatad 
genotypes, that has to be done following time consuming 
morphological methods. This faci l iates the duplication of 
genotypes 1 that are known by local names in different 
regions. Finally, the maintenance of tree collections is very 
expensive, due to high labor and land surface needed. 

There are several approaches to solve the problema 
menticned above. The development of effecient 
cryoccnservation methode could be the best eolution, although 
at present time this technology has very little practical 
appli~ation. Methods to grow plants in containers in insect­
proof screenhou~e~ for long periods of time will reduce the 
space needed for conservation and it will avoid infection 
with diseases. Additional research is needed to develop quick 
and simple methods for biochemi cal identification of closely 
related germplasm, for disease el i mination and for safe 
exchange of gemplaem. The conservation of only pathogen-free 
plante is a high priority for many species, and this ie 
already being done for sorne of them . The inclusion of healthy 
a.cces$ions of commercial interet in the germplasm banks is an 
excel1ent means to obtain finalc i al support to cover the high 
expenses of maintenance. 

All these problemas and perspectives are discussed with 
the C!iSe etudy of citrus, which are mantained in a larga 
collection of germplaem composed only of pathogen-free plante 
at the Instituto Valenciano de Investigaciones Agrarias. 
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Methods of Identifying Use ful Germplasm 

R. W. Allard 
University of California. Davis 

Empírica! data from three intensively studied crop groups will be 
examined to identify genetic changes tha t occurred as wild species were 
converted into land-races and then into elite cultivars . First to be examined 
are changes that occurred over generations in the frequencies of discretely 
recognizable alleles of MendeJian loci that govern various morphological. 
disease resistance, allozyme and restriction fragment variants . The main 
findings are that the frequencies of such alleles are highly correlated with 
adaptedness, productivity and product quality ; evidently natural and/or man­
guided selection for improvement in these attributes caused the frequencies of 
sorne of lhese alleles lo reach high levels and the frequencies of mosl such 
alleles to reach low levels over generations .. Fortunately lhe frequencies of 
discretely recognizable alleles can be determined quickly, with great 
precision. and relatively inexpensively by simple counts of numbers of 
different alleles in various sources of exotic germplasm ( e.g . accessions in 
germplasm banks. genelically enhanced populations ). as well as in currenl 
local breeding slocks and cultivars . Rap idly growing arrays of discrelely 
recognizable variants. including restriction fragment variants, lhus appear lo 
offer outstanding 'opportunities for ide ntifying promising alleles for 
introgression into local breeding stocks. If an allele is frequent in sorne area 
but not present in other areas, prudent genetic resource management calls for 
introducing such alleles into the areas where they are not present. If an 
alle le is r.:.r·e everywhere it is unlikely useful anywhere and cost-effective 
germplasm managers will direct their efforts elsewhere . 

The task of managing germplasm at the genotypic leve! is much more 
difficult than at lhe allelic leve!. This is becau se having superior alleles in 
breeding stocks is not enough - superior alleles must be assembled in to 
synergistic multilocus combinations that give wide adaptedness and h i g h 
performance over the range of fluctuations which occur in local 
environments . This is a substantial complication because lhe numbers of 
possible genolypes increase. exponentially with increasing numbers of loci 
and jncreasing numbers of alleles per locu s. The consequences are that large 
numb ers of cycles of segregations and recombination, carried out in large 
populations. are required merely to produce the most useful multilocus 
genotypes and further, that laboriou s and expensive testing under 
agricultura! conditions is required to determine the real value in any given 
environment of novel genolypes . 

The concept which emerges is that preservation of biodiversity, as well 
as the utilization of genetic resources are evolutionary processes and that . 
unde rstanding of the underlying evolulionary mechanisms responsible for 
th e ge netic changes that have occurred over gen erations provides the most 
certa in guide for development of effec tive management slralegies for lhe 
f uture. · 

Instituto Juan March (Madrid)



42 

Plant Genetic Resources Evaluation and Gene Transfer 

calvin o. Qualset 
University of California 

Davis, Ca lifornia USA 

A conceptual framework for evaluation of PGR and gene 
transfer will be presented and illustrated by a few examples . 
First, the goals of the evaluationfbreeder need to be clarified. 
For example, there may be a search for a specific critica! trait 
or, alternatively, general evaluation to see what is present in 
the targeted species with the hope that sorne previously unknown 
characters can be uncovered. The end-use goals must also be 
articulated because a genetic resource could be identified and 
multiplied for direct use in agriculture or the genetic resource 
may supply only a single gene to a modern cultivar. Second, the 
type of genetic resources to be evaluated may be landraces, 
progenitor species, or wild relatives and these may require 
different evaluationfgene transfer processes. Third, an 
assessment must be made about the conservation status of the 
targeted species with respe ct to in situ populations and e x s itu 
collections. If there is insufficient conserved genetic 
resources, the evaluations of ex i s ting ex situ c ollections ma y b e 
futile. Fourth, the documentationfcharacteri z a tion status of the 
materials to be evaluated should be reviewed, especially with 
reference to eco- geographic history because "environment 
foretells certain characteristics about the genotype". Fifth, 
sam?ling strategies for evaluation of both in s itu and ex situ 
gene tic resources must be suf fici e nt to ensure the capture of 
unique, and perhaps rare, traits . In situ evaluations may be 
useful, but somewhat difficult, more so for wild species than 
landraces. For ex situ collections of reasonably large size it 
will usually be necessary to stra tify the collection so that 
certain proportions of the colle ction may be evaluated 
sequentially. This is because of physical limitations and also 
because the goal may be to evaluate the collection only to the 
extent necessary to discover a desired trait. Sixth, evaluation 
methods must consider both the rneasure by which a trait may b e 
evaluated or observed and the env ironmental design to ensure 
accurate phenotypic classifica tions. These considerations 
include stress vs. optimum e nv ironments and replication or other 
experimental design aspects. Seventh, and this is extreme ly 
important, is genetic val idat ion to preve that an observed trait 
is actually genetically controlled and if so, whether it is 
oligo- or multigenic. This r equires progeny-testing and 
controlled hybridization studies . Eighth, gene transfer 
strategies include classical plant breeding methods such as mas s 
selection and backcrossing or parasexual methods of gene 
isolation and transformation. Generalized conversion of genetic 
resources such as to photoperiod insensitivity, may be useful or 
necessary in arder to carry out proper evaluations or to use the 
genetic resources in breeding progra ms. 
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Chromosome englneering and gene transfer from wild to cultlvated cereals 

J W Snape .- Cambridge Laboratory, AFRC, Institute of Plant Science Research, 
john Innes Centre, Colney, Norwich NR4 7Uj (U.K.) 

The wild Triticeae species contain a wealth of genetical variation which can be 
utilized for the improvement of the cultivated species - bread wheat, durum wheat, 
barley, oats and rye. Of particular interest are genes for disease and pest resistance, 
tolerance to abiotic stresses such as salt, waterlogging, drought and heat, and quality 
attributes such as grain protein content. The first step in a gene transfer programme is 
tbe proper characterization of this variation and the development of suitable tests for its 
detection and exploitation. 

During the evolution of the Triticeae the basic primeva! genome of seven 
chromosomes has evolved and changed following speciation and allopolyploidization but 
sufficient homoeology exits between the cultivated and wild forms for gene transfer to 
be possible by sexual crossing and chromosome engineering. Using artificial 
bybridization and embryo rescue téchnologies enables incompatibility barriers to be 
overcome, and interspecific and intergeneric hybrids can be created and developed into 
viable seedlings and plants. From tbese plants, stable amphiploids can be created by 
chromosome doubling. or the hybrids can be utilized directly for gene transfer by 
backcrossing to the cultivated species of interest 

Alíen variation can be incorporated into cultivated species at three levels - first 
at the leve! of the whole genome, as in triticale (rye genome); secondly at the leve! of 
the individual chromosome or chromosome arm, as for example the 1BL/1RS 
chromosome in wheat (rye lRS); and thirdly at the leve! of small chromosome segments 
containing individual genes, such as Sr24 for resistance to stem rust on wheat 
chromosome 3D (3Ag" segment from Thinopyrum elongatum ). To exploit whole genomes 
requires the production of many different amphiploids, intercrossing these and selecting 
for cytological stability, fertility and good agronomic performance. Examples of such an 
approach are triticale, Tritordeum and Tritipyrum. 

The incorporation of only parts of the genome of an alien species requires 
chromosome engineering techniques and can be directed or at random "Shotgun" 
introductions, where unknown, random, segments of the alíen geoome are introduced, 
are achieved by backcrossing either the amphiploid or hybrid to the cultivated species 
and selecting for the trait of interest in the progeny. However, such plants often suffer 
problems of cytological instability and poor agronomic performance because of an 
unbalanced genome, and a directed approach is to be preferred. This involves first 
developing alien addition and substitution lines and then using these to derive progenies 
containing homoeologous chromosome transfers either by using ionizing irradiation or 
by manipulating the mechanisms of chromosome pairing. 

Chromosome engineering also requíres efficient marker systems to enable 
recognition of, and selection for, tbe alien chromatin in the cultivated species genome. 
lnitially, morphological markers were used but these have now given way to biochemical 
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markers (isozymes, storage proteins), molecular markers (RFLPs, RAPDs) and in situ 
hybridization techniques (specific probe in situ, genornic in situ). These now enable the 
alien segments to be recognized and followed as well as enabling tbe whole genome 
composition and genetical stability of derived progenies to be assessed. 

There are now many notable successes from chromosome manipulation and 
engineering in the small-grained cereals, particularly in bread wbeat and oats. However, 
the other cultivated species, for example barley, are gradually becoming amenable to 
such manipulations. It is expected that wild TriJiceae species will continue to have an 
increasingly important role in supplying genetic variation to combat an ever changing 
spectrum of diseases and pests, and hostile environmental conditions, to which the 
cultivated forms are being subjected. 
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ISOZYME CHARACTERIZATION OF THE WILD BEET BETA COROLLIFLORA 
ZOSS, AND ITS HYBRIDS WITH BETA VULGARIS L. 

S.M. Reamon-BUttner and G. Wricke 
Institute o·f Applied Genetics 

University of Hannover, Herrenhauser Str. 2 
3000 Hannover, Germany 

The wild beet Beta corolliflora Zoss. belongs to the 
section Corollinae of the genus Beta. It is tetraploid 
(2n=4x=36) and presumably an autotetraploid. 

B. corolliflora has been reported to contain genes for 
resistance to curly top virus (Beta Virus l), mosaic virus 
(Beta Mosaic Virus 2) and Polyroyxa betae, the carrier of the 
Rhizomania virus. 

There are very few studies on B. corolliflora. With the 
use of isozymes, we try to look into the genetic composition 
of this plant as well as its hybrids with Beta vulgaris for 
breeding and taxonomy purposes. 
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MULTILOCUS GENETIC STRUCTURE IN POPULATIONS OF 

Avena barbara IN NORTHERN SPAIN 

Garcfa, P., L. E. Sáez de Miera, and M. Pérez de la Vega. 

Area de Genética, Facultad de Biología, Universidad de León 
E-24071 León (Spain). 

lt has been reported that genetic variability in highly inbred species, such as wild and 
cultivated oats and barley, is structured in multilocus associations, whose distributions are 
relatad to environmental parameters. This observation is of crucial importance in the 
strategy used in conservation projects as they presumably represent adaptations to 
significant local variation in the environment, and therefore they may be of speclal interest 
for plant breeders. 

Our previous works carried out in Spanish populations of Avena barbata showed a 
high degree of differentiation among populations, in such way that only one multilocus 
association was present in severa! populations with a relatively high frequency. This 
association has been named North Association, and the results suggested that natural 
selection could be responsible of its maintenance in populations. 

In arder to study this hypothesis, we sampled about 100 plants of each of 39 
populations growing in North Spain. Using starch gel electrophoresis, 14 isozymatic loci 
have been checked individually, and a discrete lag-linear analysis has been carried out to 
analyze to see whether the North Association is significantly present in the zone. The 
observed geographical distribution supports the idea that natural selection is a main factor 
in the structuration of the variability, and in the maintenance of this multilocus association 
in the area sampled. 
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Application of RAPO markers for apricot characterization 

Y. Gogorcena1 and D.E. Parfitf 

1: Opto de Biología Vegetal, E.T.S.I.A., 28040 Madrid 

2: Dpt of Pomology, U.C.D., 95616 Davis, CA 

Abstract: 

Dr. Maxine Thompson in 1988 collected populations of Pakistani apricot (Prunus 

armeniaca, L.) which were distributed by the National Clona! Gerrnplasm Repository 

at Davis. This collection comes from the central Asían center of origin as defined 

Vavilov and Kostima. The collection includes, probably, importan! adaptation characters 

and may be invaluable as a future source of desirable genes. 

A number of 10 base primers were screened to identify RAPO polymorphisms 

of these semi-wild apricot genotypes. Different genotypes collected at 4 locations in 

Pakistan were analyzed. DNA from leaf tissue were isolated and tested against 15 

primers. 

Seven primers, 0-05,0-06,0-07,0-08,0-10, and 0-13, were identified that 

produced consisten! results with relatively few (though scorable) and consistent bands. 

DNA was isolated using the CTAB method and the effect of additional CsCI 

centrifugation isolation was tested. No significant differences were found. In addition, 

reaction conditions were tested to ensure consistent results . RAPO polymorphism was 

observed in these genotypes indicating that this technology is a powerful too! for apricot 

characterization. 

Abbreviations: RAPO: Random amplified polymorphism DNA; CTAB: 

hexadecyltrimethylammonium bromide; CsCI: Cesium Chloride. 

Key words: Apricot, Molecular markers, Polymerase Chain Reaction, Polymorphism, 

Primers, Prunus. 
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lsozymes for grapevine cbaracterization 

S. Moreno, Y. Gogorcena y J.M. Ortiz 

Opto. de Biología Vegetal, E.T.S.I.Agrónomos, 28040 Madrid 

Abstract 

Isozyme electrophoresis has been widely used for characterization of plant 

material at the germplasm banks. One of the objectives of this experience was to 

stablish a standard methodology for characterization of grapevine cultivars at the Vitis 

germplasm banks in Spain. 

Isozymes in extracts of woody stems from 10 grapevines (Vitis vinífera L.) were 

analyzed. Separation was carried out in 10% polyacrylamide gels with specific staining 

for the following systems: Peroxidase (PER), Esterase (ES1), Catechol oxidase (CO), 

Glutamate oxalacetate transaminase (G01), Cytochrome oxidase (CIT) and Acid 

phosphatase (AcP). 

Results of the analysis yielded specific profiles for most of the studied varieties, 

being able to distinguish them. CO resulted the most discriminan! system, producing 7 

different profiles for the 8 studied varieties. 'Tinto Fino' and 'Tempranillo' clone 43, 

shared the same profile for al! the isozyme systems. 'Airén' and 'Cabemet Sauvignon' 

showed clearly distinct profiles for the GOT. Also 'Boba!' showed specific profiles for 

PER and CIT, that were quite different than for the rest of the varieties. Interclonal 

differences were not observed for any of the studied isozyme systems. 

At the present time, other techniques such as starch gel electropforesis and 

RAPO markers, are under study in this laboratory in order to characterize grape 

varieties. 

Key words: Characterization, Grape, Isozymes, Vitis. 
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NEW STRATEGIES FOR EX SITU CONSERVATION OF PLANT GENETIC 
RESOURCES: II. CRYOPRESERVATION 

M.E. González Benito, J.M. Iriondo, M.C. Martin and C. Pérez 
Opto. de Biologia Vegetal, Universidad Politécnica, 28040 Madrid. 

Preservation at very low temperatures (-196QC, liquid nitrogen) 
is becoming an alternative when traditional storage systems (seed 
banks, live collections, in vitro conservation .•• ) are not 
feasible. Cryopreservation can improve the storage conditions or 
the cost effectiveness with respect to those other methods. For 
instance, the use of liquid nitrogen (LN) as a storage medium 
would be preferred over mechanical refrigeration because of its 
reliability and easy use, as it only requires the addition of LN 
to the reservoir on a periodic basis. Besides, at such low 
temperatures (-196QC), metabolism comes to a halt, with no 
changes in the genetic characteristics. 

The germination capability of seeds with several moisture 
contents was tested after storage in LN for different periods of 
time in several wild and crop species. In most of them no 
signifficant differences were found between control and LN 
preserved seeds. 

The viability of embryonic axes of two woody species with seed 
storage problems (Quercus faginea Lam. and Coryllus avellana L.) 
was studied after their desiccation and direct immersion in LN. 
Desiccation improved germination percentages of frozen embryonic 
axes. 

Axillary buds from micropropagated Centaurium rigualii Esteve 
shoots survived freezing at -196QC when previuosly treated with 
high concentrations of cryoprotectants (vitrification) • A 
preculture period of two days at low temperature on media 
containing sorne cryoprotectants increased the surviving rate. 
Protocols are still under study to improve the percentage of buds 
elongating after freezing. 

Meristems of Populus nigra L. encapsulated in alginate beads were 
dehydrated and frozen in LN. Their development was studied after 
culturing on semi-solid medium. 

The germination of pollen of Erodíum paularense Fdez.-Glez.&Izco 
was studied before and after its storage in LN. 

These experiences show that it is possible to develop appropiate 
cryopreservation techniques for each type of plant material. The 
importance of preserving genetic material demands that the best 
and safest possible storage techniques are employed. LN storage 
appears to be both practica! and desirable for long term 
preservation of several plant propagules. 
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Conservation genetics of an endangered plant species, Hippocrepis valentina. 

Angel MontoUo Granell and Fernando González Candelas 

Departament de Genética, Universitat de Valénda 

el Dr Mollner, SO, 46100-Burjassot, Valencia, Spain 

One of the main tas~ faced. nowadays in Biology refers to the preservation of its 

very same object of study, living organisms. The conservation of biodiversity requires a 

global, multidisciplinar approach. There are severa! contributions to this goal amenable 

from Genetics. This work presents the results of the analysis of isozymic variability of 

several natural populations of a plant spedes, Hippocrepis valentina, endemic of the east 

Mediterranean coast of Spain and currently with status of endangered species. 

Our results, obtained by starch gel electrophoresis of 15 enzyme systems, show 

normallevels of variability for spedes with a similar biology, with most variation 

occurring between populations, and with an excess of heterozygotes for several genes 

within populations. 

The comparison with the patteros of genetic variability of two closely related 

species, H. balear/ca and H. grossi, confirms the taxonomic status of H. valentina as a proper 

species, independent of H. balearica as previous hypothesis had suggested. 

The information obtained in this study has direct applications for the conservation 

of this spedes, both in the design of an adequate policy for the protection of natural 

populations (in situ conservation) as well as in providing the necessary bases for the 

collection and keeping of seed banks (ex situ conservation), where the variability currently 

found can be preserved for the future. 
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Grass pea (Lathyrus sativus L.): Use of Molecular Markers and Future 
lmplicstions in the Erad/cation of Lsthyrism. 

Gutiérrez Marco&, J. F. & F.J. Vences 
Area de Genética, Opto. Ecología, Genética y Microbiología, Fac. de Ciencias Biológicas, 
Universidad de León, 24071 LEON, SPAIN 
FAX:. 34 87 291479 

Grass pea (Lathyrus sativus L.), is a drought resistant, protein rich food legume 
extensively cultivated in Central Asia, East Africa and also some relict regions of the 
Mediterranean Area. 

Excessive consumption by human and animals of Grass pea seeds, is reportad 
to cause a paralytic disease "Lathyrism" because the seeds contain a neurotoxin, B­
N-Oxalyl-amino-L alanine (BOAA). 

In the last twenty years, severa! breeding programs have been carried out to 
decrease the leve! of this neurotoxic compound. In this way the availability of 
molecular markers, particularly isozymes, and restriction fragment length 
polymorphism (RFLPs), will greatly facilitate selection prowams, to investigate 
systematic problems orto measure levels of variation with1n and among populations. 
Furthermore a knowledge of the distribution of the genetic variation is of primary 
importance for the conservation of genetic diversity of plant species. 

We have carried out the isoenzymatic analysis of different accessions of Grass 
pea covering the area of distribution, including both primitiva landrace forms as well 
as more advanced varieties. Our results suggest that the primary gene pool of L. 
sativus is extensiva. 

Molecular markers also provide new information about gene map of different 
genes. We have carried out an isoenzymatic linkage analysis in Grass pea, 
suggesting that sorne linkage groups are conservated among different species of 
Legumes: Bean, Chickpea, Lentil and Pea, and including Grass pea. 
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NEW STRATEGIES FOR EX SITU CONSERVATION OF PLANT GENETIC 

RESOURCES. I. MICROPROPAGATION ANO LOW-GROWTH IN VITRO STORAGE. 

J.M. Iriondo, M.E. González-Benito, M.C . Martin and c. Pérez. 
Opto . Biologia Vegetal, Universidad Politécnica, 28040 Madrid. 

In the last two decades, the success of conventional seed banking 
techniques has been responsible for the large development of ex 
situ conservation programs throughout the world. However, the 

existence of recalcitrant seeds as well as other factors such as 
economy, term of storage and passive-safety require the develop­
ment of new strategies for ex situ conservation that give an 
alternative way of storage to every plant species and improve the 
above-mentioned factors. 

Our department became involved in ex situ conservation in 1964, 
when a seedbank was established. Throughout the years, several 
seed collections have been created, the most important being the 
collections of wild crucifers and Spanish endemic species. 

With the purpose of exploring new ways of ex situ conservation, 
a micropropagation unit was created in 1988 and a cryopreser­
vation unit in 1991. Our search for new ways of ex situ conser­
vation, has taken two directions: the development of new culture 
and storage techniques and the consideration of propagules other 
than seed. 

In vitro culture techniques can be an alternative to seed banks 

in the case of recalcitrant seed species, species for which the 

flowering stage is not known, with low fertility or, low seed or 
pollen production, highly heterozygous cultivated clones, 
perennials with long life-cycles that do not set seed until a 
considerable number of years, and highly restricted species where 

the simple gathering of seeds in the natural population may 
affect the survival of the population. 

For the last four years we have successfully micropropagated and 
transferred to ex situ conditions in the greenhouse, Centaurium 
rigualii Esteve, Coronopus navasii Pau, Lavatera oblongifolia 
Boiss., Limonium calaminare Pignatti ex Pign., L. catalunicum 
(Willk. et Costa) Pign., L. dichotomum (Cav . ) o. Kuntze, L. 
duforei (Girard) O. Kuntze, L. estevei Fdez. Casas and L. giber­
tii (Sennen) Sennen · (endemic plant species from the Iberian 
Peninsula, most of them threatened). 

Erodium paularense Fdez.-Glez.&Izco and Centaurea lainzii Fdez. 
Casas, also threatened, are at different stages of 
micropropagation, at the present time. 

Low-growth in vitro storage experiments have been carried out 
with all the species that have been micropropagated. For each 
species, different temperature, light, growth regulators and 

sucrose conditions were used. The best general storage conditions 
were reached at 5°C in a MS medium alone or with 1 mg/1 BAP and 
0.1 mg/1 NAA. Under these conditions, over 60% survival was 
obtained in all species for periods of at least six months and 
up to two years, depending on the species. 
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An often mentioned problem of in vitro culture techniques is the 
possibility of obtaining somaclonal variants among regenerated 
plantlets. The choice of an adequate explant, cycle of 
micropropagation and, types and · concentrations of growth 
regulators may contribute to reducing the appearance of 
somaclonal variants but will not completely eliminate the chances 
of getting them. On the other hand, the scarceness of starting 
plant material, especially with threatened plant species, further 
difficults the process of micropropagation leaving little margin 
for previous considerations. 

Therefore, we have considered it to be of interest to assay 
different methods of detection of somaclonal variants among 
regenerants. Thus, we have carried out morphometric studies vTith 
a computer assisted image analysis system, isozyme studies, 
citological observations and DNA analysis through PCR/RAPD in 
several of the micropropagated species. The last two techniques 
are, in theory, able to give more conclusive results since they 
get closer to the gene than the other two. However, it must be 
observed that all of them have a limited span (do not check the 
integrity of the whole genome). The choice of one technique or 
another, or nene, will depend on each particular situation or 
species, lab equipment, economy and purpose of conservation. 
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Random Amplified Polymorphic DNA markers asan useful tool for 

Rose cultivar identification. 

T Millá n , AM Torres a nd JI Cube r o 

I t ha s b e come increasingl y imp or tan t to de v elop hig h l y 

reliable a nd discriminatory methods fo r cultivar identification. 

Plant breed e rs, nursery industr y and plant growers, need sensiti v e 

tools t o differentiate and iden ti f y culti v ars for the purposes of 

plant patent laws. Methods have been de v eloped over the past 

twenty y e a rs that allow the detection of differences in DNA. In 

compari s on wi t h isozymes, thes e pol ymor phisms have nume ro u s 

ad v an ta g es: t he y a r e independ e nt o f env ironmental conditi ons , 

their expre s s ion is identical wi th whate ve r stage or tissue of t h e 

plan t i t ma y be ana l y zed and t h e numb er of scorable loci i s 

unl irni t ed . 

F i v e rose culti v ars were anal y:ed us ing Random Amplifi ed 

Pol y mo rph i c DN A <RAPO> On l y wi t h eight primer s a ll 

culti v ar s c ould be distinguished b y c ompari n g differences in their 

DNA band ing pattern. Each culti var y ield s a single pattern of DNA 

bands. Since limitless number of primers can be . assayed and 

severa! DNA bands can be differentiated for each one, the numbe •-

of possible combinations is infinite. In the present work, 

differences among cultivars vJere obvious and expressed 

consistently in most of the primers. Although additional work is 

needed to refine and expand the results obtained from this initial 

study, our results confirm that the RAPO technique is to be useful 

to characterize rose cu!tivars. 
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GENETIC IMPLICATIONS OF THE BASIC MULTIPLICATION OF 
GENETIC RESOURCES OF Centrosema spp. 
Maria Isabel de Oliveira Penteado 1 & Luis E. Sáenz de Miera2 

' Empresa Brasileira de Pesquisa Agropecuária · EMBRAPA 

Centro Nacional de Pesquisa de Gado de Corté 

Cx. PClSlal 154 . 79080 - Campo Gmndé - MS - Brazll 

The family Leguminosae is one of the most important botanic groups, having a 
large number of species, many of them of economic interest and probably the 
greatest genetic variability. 

Centrosema is a member of the diversa Phaseolae, one of the largest leguminous 
tribes. lt is nativa from Brazil and Central America, having about 35 described 
species, most of which originated in the Central West Regían of Brazil. These 
species have great potential as forage, being indicated as an altemative source of 
protein during the dry season. 

Different accessions belonging to three species (C. acutffo/ium, C. brasilianum and 
C. pubescens), were collected in Brazil and multiplied in two sites, at EMBRAPA 
in Campo Grande, MS, Brazil and at CIAT, in Cali, Colombia. This material was 
submitted to analysis by starch gel electrophoresis . The isoenzimatic systems 
analysed were Glutamate Oxalacetate Transaminase (GOT), Phosphoglucose 
lsomerase (PGI), Phosphoglucose Mutase (PGM), Malate Dehidrogenase (MDH), 
6-Phosphogluconate Dehidrogenase (6-PGD), and lsocitric Dehidrogenase (IDH) . 

We have observad important differences in genetic variability among accessions 
collected in the same area and multiplied at the two sites. 

'"" Actl.lal Address: Unlvar&ldad ele León/Facultad de Blolog(ll 

Area de Genétleé - 24071 - León - España 

Instituto Juan March (Madrid)



58 

COLLECTION AND EVALUATION OF WILD POPULAT-IONS OF PERENNIAL 
RYEGRASS FROM GALICIA (NORTH WEST OF SPAIN) 

J .Alberto Oliveira-- C.I.A. de Mabegondo, Apartado 10, 15080 LA CORUÑA 
(Spain). 

In ordar to set up a programme on perennial ryegrass 
improvement at the Agronomic Station Of Mabegondo (Galicia), an 
intensive collection of wild populations has been mada in Galicia 
during the summer 1985 and 1986. In 1990 other populationa were 
collected in Asturias, Cantabria and Pais Vasco (North of Spain). 
47 of these populations have been evaluated for forage traits 
only at Mabegondo Station and the others being evaluated at 5 
locationa (2 in Spain and 3 in Franca) . A hierarchical aacendant 
cluatering on. different agronomic trai ta leads to a 
classification into 4 clusters of populations. 

Multilocal evaluation (1 location in Spain and 2 in Franca) 
of 21 out of 47 populationa showed many ganotypa x environment 
interactions for forage traite such as euaceptibilities and 
vigours and were taken into account through rnultivariate 
analyeie. 

A hierarchical ascendant method based on atandardized 
euclidean dietances leade to a claeeifica ::.~. on into 6 clusters. 
Sorne cluetere ha ve a narrow geographic die tribution and show 
specific regional adaptation. Two cluetere; show a particular 
profile in French and North West Spanish conditions. 

Wild populations showed quite a wide ranga of variation for 
agronomic traite compared te the sarnple of cultivara evaluated. 

Moreover the sarna appeare to be situation for isozyme 
rnarkers: prelirninary resulte from 6 of the described populations 
(about 100 planta each) and 7 polymorphic loci (PGI, ACP, EST, 
PGM, SHDH, GOT, and PGD) indica. te average heterozygosi ty of 
0,395, mean number of alleles per polymorhic locus of 3.16 and 
average Nei's distance for every pairs of populations of 0.057. 

A core collection has baen sat up by earnpling populations 
with each out of 4 cluaters, for multiplication and distribution 
on request. Seed sarnples and paesport data of these a.nd other 
populations were send to Genetic Resources of Perennial Ryegrass 
Unit of Aberystwyth (UK, Wales, I.Thomas). 

Two bread base populations have also been built by 
intercrossing plante selected from two of the clusters. These 
base populations will be studied in order to know their genetic 
parameters (agronomic traite) and their genetic drift (isozyme 
markers). 

KEY-WORDS: Lolium perenne L. , GenP.tic varial> i l _i t v , 
Multivariate analys is, Iso zymes, Cor e col l e c tion 
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USE OF LOCAL GERMPLASM OF MAIZE TO DEVELOP VARIETIES 
ADAPTED TO SPECIFIC ENVIRONMENTAL CONDITIONS 

A. Ordás, R. A. Malvar and P. Revilla 
Misión Biológica de Galicia. CSIC. 

Apartado 28. 36080 Pontevedra. Spain. 

A program was started in 1974 at the Misión Biológica de 
Galicia with two objectives. First, to make a collection of maize 
(Zea mays L.) landraces from all over Spain with an emphasis on 
Galicia, the northwestern corner of the Iberian Peninsula. 
Second, to use those landraces to develop varieties adapted to 
the specific environmental conditions of Galicia, characterized 
by a humid climate, with sorne drought during the summer and cool, 
rainy springs. 

At present 121 composites are maintained. Seventy-five of 
them are from Galicia and the remaining from other areas of 
Spain. These composi tes are kept in cold storage. To assure 
continuously a good quali ty seed, a composi te is sown and 
mul tiplied by hand when i ts germinating power falls below 50 
percent. 

For the second objective two different systems were 
implemented. The first system is a classical pedigree selection 
scheme of developing first- and second-cycle inbreds from the 
composites. The second system is a reciproca! selection program 
along the lines of the comprehensive breeding system of Eberhart 
et al. [Züchter 37:169-174 (1967)]. 

Severa! inbreds have been obtained that show from average 
to good combining abi1ity for yield. All of them are much better 
than standard Corn Be1 t 1ines for early vigor, a trai t of 
paramount importance in the agriculture of the northern areas of 
Spain. 

Ordás [Crop Sci. 31:931-935 (1991)] has recently reported 
the first results of the reciproca! selection program. In 1993, 
after three cycles of intrapopu1ation selection, a scheme of 
interpopulation se1ection will start fo11owing Hallauer's system 
[Egypt . J. Genet. Cytol. 2:84-101 (1973)] for reciproca! fu11-sib 
se1ection with non-proli fi c material. 
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EVALUATION OF PORTUGUESE DACTYLIS GLOMERATA L. GERMPLASM• 

Valdemar Pedrosa Camide and Henrique Guedes-Pinto 

Theoretical and Applied Genetics Division, University of Trás-Qs-Montes and Alto Douro, 

Apdo. 202,5001 Vila Real Codex, Portugal 

Ecotypes have evoluted through plant adaptaúon to specific edafo-climaúc condiúons such 

as, drought and water saturation, heat and cold, soil metal toxicities, pests, diseases, etc. 

Genetic erosion due to mankind practices take to loss of importan! genes for plant 

breeding purposes. Therefore recolt, preservation and evaluation of germplasm is, nowadays, a 

major goal. 

40 Portuguese ecotypes of cocksfoot (Dactylis glomerata L.), from five different regions 

of Portugal, were evaluated at Vila Real, in a spaced plant nial for 19 parameters according to 

the IBPGR descriptors. Two cultivar from Spain, Italy, Netherlands and New Zealand were 

used as controls. 

A Main Component Analysis was used for an integr at ~ d study. It was observed a great 

var.ability within ecotypes and cultivars. 

However, although overlaps between ecotypes of different regions occurs, it was 

possible to observe a general distribution according to the regions from where they were 

collected. 

Cocksfoot ecotypes from Minho (Northem shore) were characterized by the parameter 

axis related to yield (growth) and plant vigour su eh as, length and width of flag leaf and width 

of plant at ear emergence, number of inflorescences, height at ear emergence and height in 

Spring. On an opposite position, ecotypes from Trás-os-Montes, Alentejo and Beira Interior 

(Northern, Centre e Southern inner region, respectively) were located. For the very same 

parameters these ecotypes presented lower values than Minho ecotypes. 

The Beira Litoral (Centre shore) ecotypes had an intermediate disnibution more close to 

the Minho ecotypes. 

New Zealand and Netherlands culúvars form a small group. Italian culúvars had the same 

general pattern of Trás-os-Montes, Alentejo and Beira Interior ecotypes. The two Spanish 

varieties and one ecotype of Beira Interior differ from the other populations and are 

characterized by the lowest values for growth and plant vigour. 

• Supponed by JNICT Project N" 269/90 
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Distribution of Aegilops species and wild Triticum species in worldwide germplasm collections 

K. S. Powell*, T. Hodgkin and Y .J. Adham 

IBPGR, c/o FAO, Via delle Sette Chiese 142, 00145, Rome, Italy 

There has been an incrcasing interest in thc use and study of wild whcat relatives for ineorporating 
uscful genetic traits into brceding material . With respect to the wild relatives of whcat, namely wild 
Triticum spccies and Aegilops spccies, a largc nurnbcr of accessions have been collectcd over a '>"ide 
gcographical arca and thc resulting collections have bcen dispersed and stored in genebanks 
throughout thc world. In order to determine evaluate the completencss of previous collections, target 
future collection missions more aecurately, determine priority arcas for collection, rnap the 
ecogeographical distribution of cach species, examine the extent of duplication between institutes and 
improve utiliza !ion of the material, IBPGR (lntemational Board for Plant Genetic Resourccs)in 
collaboration \\ith !CARDA (lntemational Centre for Agricultura! Research in Dry Arcas) compiled a 
centralised database containing ecogeographical passport data on wild whcat relative gerrnplasm 
accessions and herbarium specimens held in 50 gerrnplasm collections. To compile the data 1 1 1 
institutcs and collectors were contacted for inforrnation regarding their gerrnplasm and herbarium 
collections. The gerrnplasm database (currently housed in thc Gcnetic Resources Unit of !CARDA 
and duplicated at IBPGR Hcadquarters, Italy) holds inforrnation on 20,000 acccssions originating 
from 33 countries, 5000 ofwhich were identified as duplicates, representing 14,872 unique accessions 
and gives a fairly comprehensive view of the existing status of the world,~idc collcction. The 
gcrrnplasm database in its prcsent forrn contains 59 fields with inforrnation on species identification, 
collccting organisation, site locality, si te characteristics and institues holding cach accession. The 
herbarium database contains data on over 2000 acccssions. Thc herbarium database has 20 fields 
sorne of which ha ve identical idcntifiers as thosc in the gerrnplasm data base, in order that the two 
databases can be combincd to make rapid data searches or analysis. The data available on cach 
accession varies from poor to vcry good , in most cases specics identification and country of origin are 
available but precise collcction locality coordinatcs and collection sitc altitudc are available for only 
75% and 55% ofaccessions. Ecogeographical data was providcd for less than 20% ofthe accessions, 
howevcr sorne of this data may provide future collcctors with valuable inforrnation on soil types, 
associated vegetation and bedrock characteristics . The gcographical distribution of cach species has 
been mappcd using appropriate mapping software and analysis of altitude ranges havc been made, 
Clcar differenccs in geographical distribution and altitude preferences could be established from this 
analysis but dctailed ecological analysis was not carried out due to the shortagc of data. Since the 
compilation ofthis database ovcr 3000 additional unique accessions have bcen collected by !CARDA 
and information on these and future acccssions will be addcd to thc gcrrnplasm database. Thc 
development of a centralised data base for wild relatives of crop species is clcarly a dcsirable objectivc 
as its inforrnation can be rnade freely available to collectors, gcnebank curators, plant breeders and 
potential users. In a database forro ilúorrnation on any particular field for a known spccies can be 
accessed rapidly and avoids the nced to contact individual institutes or collectors. The data held on 
the wild whcat relative database can be supplied to individuals or institutes on request and it is hoped 
that regular updating of the database will occur. 

* Current ~ddrcss : Dcpt. of Biological Sciences, University of Durham, Durham, UK 
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Microsatellites vs lsozymes markers: an applica1ion 10 the phylogenetic 
infcrencc of .hro.wn trOlll !S.alnw rruttf. L.) populations from Nonhern llal_y 

Presa P., Giuffra E. and Guyomard R., 1993. 

Jnstitutc National de la Recherche Agronomiquc. Luboratoire de Génétiquc 
des Poissons. Domaine de Vilvert, 78352, Jouy en Josas. Francc. 

Isozymc electrophoresis continues to be thc most useful procedurc to 
investigate the genctlc variability of Salmo trutta populations; to date, stocks 
genetic characterization, enhanccment programs streamlincs and genetic 
management are based on this techniquc. Onc of the main advantages is its 
simple application, i.e. thc systema1ic analysis of many loci and individual& 
with moderatc costs. 
However, due to the limitations . imposcd by ccnain tcchnical constraints 
(number of variable loci and allclcs per locus, sct up of experimental 
conditions ... ), ncw gencClc markcrs are nccded in order to ac.hicvc a more 
precise estimation of .the gene diversity of brown trou t populations. 
The advances in .· molecular biology tcchniqucs over the last decade have. 
opencd a direct way . to genome analy sis ncver though1 befare. Aman~ thc 
new genetic markers detected, short tandem rcpcate-d specific sequences (i.e . 
miocrosatellitcs) havc been found in .ull the Vcrtebrntc species so far 
analy1.ed, showing a high degrcc of polyrnorphism . This polymorphism has 
been dc1ected at the intra and inte.rpopulational levels and i~ bcing uscd in 
many specics for gcnome mapping and linkagc. un~lysis studics. 
No many attempts have becn done up to now w compare thc results obtaincd 
by thc "old" and new techniques on 1he sam c popula1ions and individuals, 
with the aini of validnting the raising tcchniqucs. 
Most . of thc knowledge about thc genctic diffcrcntia1ion and rcstocking 
effects on natural populations of brown trout has br.cn achicvcd using the 
enzymatic markers: assuming the consistency of thcsc data , wc havc tried to 
validate the use of single mi crosatelli1c nuclea r markC'.rs in the population 
genctics of this spccies. 
Using the microsatcllite markers we havt. infcrred a preliminary 
phylogcnetic rclationships among 7 p o pul~ti o ns of brown trout from the 
Northcrn ltaly complcx, which havc been already analyzed at the cnzymatic 
leve!. Thc results are quite encouragcous sincc the phylogenctic pattcrn 
obtained is closc to that previously found at thc en:z.ymatic leve! using 47 
protcin-coding loci. It is worth to rr.mark th a1 only 4 microsatellitcs have 
bccn uscd to obtain this analogous result. In fac t, the high numbcr of allclcs 
per loeus and their unambiguous intcrpretation allow us to considcr the se 
microsatelli1c markcrs as a good tool to properl y dcal with Population Gencti c 
studies a1 the intraspecific leve!. 
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Hordeum clúlense as a source or reslstance to fungal diseases. 

D. Rubiales y A . . Martín 

Departamento de Genética, E.T.S.l.Agrónomos y de Montes 
Universidad de Córdoba, Apartado 3.048, 14080 CORDOBA (Spain) 

Wide hybridization provides a means to exploit the wide source of genetic 
vuriation and to study phylogenetic relationships. Crossing Triticum and Secale has 
produced the triticale, the first manmade cultivated alloploid. The interest in crossing 
Triticum and Hordeum is old. Hybrids · have been produced, but thelr respective 
amphiploids were only obtained when wild species of barley were used. H; chilense is a 
wild barley that has lnterest in cereal breeding due to its high crossability with Triticum, 
Hordeum, and Secale. From crosses between H chilense and Triticum spp. a wide range 
of "tritordeum" amphiploids have been produced that are proposed as a new crop. Also 
"hordecale" (Hordeum x Seca le) has been suggested as a potential ero p. These hybrids and 
amphiploids may be used as intermediates to transfer desirable traits to the cultivated 
cereals. 

H. chilense is resistan! to the leaf rusts of wheat, rye and bar ley (P. recondita 
ff. spp. tritici and recondita, P. hordei, respectively. Severa! mechanisms are responsible 
for that resistance. Mechanisms that hamper the fungi to find and to penetrate stomata 
ha ve not been identified commonly in close relatives of wheat. H chilense L~ till now the 
only case being documented of a clase relative of wheat where wheat rust fungi have 
difficulty to find and recognise stomata. 

All the H chilense lines studied have been resistant to the isolates used of 
wheat, rye and barley powdery mildews (Erysiphe graminis ff.spp. graminis, tritici and 
hordei, respectively), and to Septoria tritici. H. chilen.se i.~ also known to posses resistance 
to the aphid Diuraphis noxia, to the nematode Meloidogyne naasi, to the smuts, Ustilago 
nuda and U. tritici, and tolerance to salt. Some H. chilen.se lines are susceptible to P. 
recondita f.sp. agropyri, to the wheat and barley yellow rusts (P. striiformis ff.spp. tritici and 
hordei), to the wheat stem rust and to Septoria nodorum. 

H. chüense could be a valuable source of resistance to wheat and barley 
diseases tbat might be incorporated in cultivated cereals. H. chilen.se resistance was found 
to ~e suppressed by tbe wbeat genomes in the case of rust fungi, However, tritordeum 
is more resistant than wheat to Septoria tritici, Erysiphe graminis, S. nodorum, Fusarium 
culmorum and Tilletia spp. 
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EV ALUATION OF AGRONOMIC CHARACfERS IN A COLLECTION OF 
Lupinus albus L. 

Rubio, J. and Martín L.M. 
Departamento de Genética. E.T.S.I.AM. 

Urúversidad de Córdoba 
Córdoba. Spain 

To malee a study of tbe variation of a series of interesting characteristics shown by the 
species may be of a great help for plant breeding programs. 

The objective of this work has been to study the variation for a series of characteristics 
of interest to agronomists within a worldwide collection of 108 accessions of Lupinus 
albus L. by analyzing the arnount of variation and the relationships among them, and 
based on this, to draw up an ideal plant model in order to achieve the best yield for 
every environrnental conditions. 

The collection has shown to be genetically variable for most of the studied characters; 
thus, this material is to be very useful for any L. albus breeding programm. 

Rela6onships among characters have been analyzed with single correlations and PCA, 
complementing one each other in order to indicate the relative weight of every character 
on plant yield and, as a whole, the influence of every character on the other ones. 

It would be interesting to get a type of plant with high yield on both main stem and first 
branches, searching for high number of pods and high grain weight genotypes. 
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Plant Genetic Resources Research 

in Czech Republ ic 

Zdenek Stehno, Ladislav Dotlacil 
Research Inst i tute of Crop Production, 
Prague (Czechoslovakia) 

Research of plant genetic resources (GR) in Czech Republic 

consists of four main activities: introduction, evaluation, 

documentation and maintenance. 

Recently, the introduction of foreign genetic resources is 

carried out in a form of mutual exchange with other gene banks or 

in a form of purchase of new cultivars. Annually more than ene 

thousand of GR is imported. 

In the field of GR evaluation Gene bank cooperates with 

another 16 institutions in the republic. They are first of all 

research institutes, breeding stations and universities dealing 

with evaluation of crops or crop groups. Common information 

and results of evaluation they provide to do9umentation system 

carried on by Gene bank. 

System of evaluation depends on the kind of crop, but main 

pháses are common for most of crops. During preliminary 

evaluation first judgment and multiplication of material takes 

place. At the second step basic evaluation as a source of 

evaluation data is carried out. The samples receive in this phase 

national accession number as unique identification symbol. Only 

small parts of this sets proceed into the advanced phase of 

evaluation where emphasis on the characters most important for 

breeders, including yield is given. 

National documentation system of plant genetic resources is 

named EVIGEZ. It consists of two parts gathering passport 

respectively evaluation data. Software of this system comes from 

Fax Pro 2.0 program. Data we receive from cooperating workplaces 

as record on paper form or on floppy discs. 

Monitoring of the long-term storage facility in the Gene 

bank is another part of documentation system, which registers 

data on quantity, s"eed quality characteristics and location of 

s eed sampl e s in the store . 
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Long-term storage facility consists of five chambers having 

different temperature regimes. For active collection of seed 

propagated crops the temperature is kept on +2° C. Chambers for 

basic collection have regime -15° C. 

During preparation phase purity and health state of seed 

samples are checked. After that, process of seed drying starts. 

Drying takes place under low temperature, not more than +25°C. 

When the moisture content reaches recommended leve! seeds are 

placed into glass jars with twist-off lids. The jars are placed 

into the long-term storage facility under code number. 

Maintenance of vegetatively propagated plants is assured by 

cooperating workplaces, the same which are responsible for 

collection evaluation. 

All activities mentioned above are c oordinated by National 

Board on Plant Genetic Resources. 
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Lecture Course on 

CONSERVATION AND USE OF GENETIC RESOURCES 

List of Invited Speakers 

R.P. Adams 

R.W. Allard 

T. Benítez 

J.I. CUbero 

J. T. Esquinas-Alcázar 

G. Fedak 

B.V. Ford-Lloyd 

C. Goméz-Campo 

V. H.Heywood 

Baylor University, 2747 E. Willow Bend 
Dr., Sandy, UT. 84093 (USA). 
Tel.: 1 801 944 93 04 
Fax : 1 801 944 93 11 

Department of Agronomy, University 
California, Davis, CA. 95616 (USA). 
Tel.: 1 707 875 29 97 
Fax : 1 916 752 43 61 

Departamento de Genética, Facultad de 
Biología, Universidad de Sevilla, Reina 
Mercedes, 6, 41012 Sevilla (Spain). 
Tel.: 34 5 461 70 11 
Fax ; . 34 5 461 57 80 

Departamento de Genética, E.T.S.I. 
Agrónomos y de Montes, Universidad de 
Córdoba, Apdo. 3048, 14080 Córdoba 
(Spain) . 
Tel.: 34 57 21 80 00 
Fax : 34 57 21 85 63 

Plant Gene tic Resources, 
delle Terme di Caracalla, 
(Italy). 
Tel.: 39 6 579 74 986 
Fax : 39 6 578 26 lO 

F.A.O., Vi a 
I-00100 Roma 

Plant Research 
Canada, Ottawa, 
Tel.: 1 613 995 
Fax : 1 613 992 

Centre, Agriculture 
ON. KlA OC6 (Canada). 
37 00 
79 09 

School of Biological Sciences, The 
University of Birmingham, Edgbaston, 
Birmingham BIS 2TT (U.K.). 
Tel.: 44 21 414 55 65 
Fax : 44 21 414 59 25 

Departamento de Biología Vegetal, 
E. T. S. I. Agrónomos, Uní versidad 
Politécnica de Madrid, 28040 Madrid 
(Spain). 
Tel.: 34 1 544 48 07 
Fax : 34 1 336 56 56 

IUCN Plant Conservation Office, 199 Kew 
Road, Richmond TW9 3BW (U.K.J. 
Tel.: 44 81 940 45 47 
Fax : 44 81 948 43 63 
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F. Orozco 

M. Pérez de la Vega 

c.o. Qualset 
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International Board for Plant Genetic 
Resources, Via delle Sette Chiese 142, 
00145 Roma (Italy). 
Tel.: 39 6518 92 1 
Fax: 39 6 575 03 09 

Sociedad Española de 
Departamento de Biología y 
Universidad de Alcalá de 
Campus Universitario, 28871 
Henares, Madrid (Spain). 
Tel.: 34 1 885 47 50 
Fax : 34 1 885 49 53 

Genética, 
Genética, 

Henares, 
Alcalá de 

Departamento de CUltivo de Tejidos, 
Instituto Valenciano de Investigaciones 
Agrarias, Consejería de Agricultura y 
Pesca, 46113 Moneada, Valencia (Spain) . 
Tel.: 34 6 139 10 oo 
Fax : 34 6 139 02 40 

Departamento de Producción Animal, Área 
de Mejora Genética, Ctra. de la Coruña 
Km. 7, 28040 Madrid (Spain). 
Tel.: 34 1 543 .: 7 74 
Fax : 34 1 357 22 93 

Área de Genética, Facultad de Biología, 
Universidad de León, 24071 León 
(Spain). 
Tel.: 34 87 29 15 50 
Fax : 34 87 29 14 79 

Genetic Resources Conservation Program, 
University of California, Davis, CA. 
95616 (USA) . 
Tel.: 1 916 757 89 20 
Fax : 1 916 757 87 55 

Cambridge Laboratory, AFRC, Institute 
of Plant Science Research, John Innes 
Centre, Colney, Norwich NR4 7UJ (U.K.). 
Tel.: 44 603 52 571 
Fax : 44 603 50 22 70 

Department of Evolution, Systematics 
and Ecology, The Hebrew University of 
Jerusalem, Givat Ram, 91904 Jerusalem 
(Israel). 
Tel.: 972 2 792 927 
Fax : 972 2 792 613 
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Lecture Course on 

CONSERVATION AND USE OF GENETIC RESOURCES 

M. Aguadé 

J. Arroyo 

J.M. Bolívar 

A. de Bustos 

S.M.Reamon-Büttner 

c. Galindo 

P. Garcia 

List of Participants 

Departamento de Genética, Facultad de 
Biología, Universidad de Barcelona, 
Avda. Diagonal, 645, 08071. Barcelona 
(Spain) . 
Tel.: 34 3 402 1.4 98 
Fax : 34 3 41.1. 09 69 

Departamento de Biología Vegetal y 
Ecología, Universidad de Sevilla, 
Apartado de Correos 1.095, 41.080 Sevilla 
(Spain). 
Tel.: 34 5 455 70 58 
Fax : 34 5 455 70 59 

Instituto Nacional de Investigaciones 
Agrarias, José Abascal, 56 28003 Madrid 
(Spain). 
Tel.: 34 1. 347 39 oo 
Fax : 34 1. 442 35 87 

Departamento de Biología Celular y 
Genética, Universidad de Alcalá de 
Henares, Campus Universitario, Ctra. 
Madrid-Barcelona, Km. 33,600, 28871. 
Alcalá de Henares, Madrid (Spain). 
Tel.: 34 1. 885 47 50 
Fax : 34 1. 885 49 53 

Institute of Applied Genetics, 
University of Hannover, Herrenhauser 
Str. 2, 3000 Hannover (Germany). 
Tel.: 49 51.1. 762 32 63 
Fax : 49 51.1. 762 36 08 

Banco de Germoplasma Vegetal, I.N.I.A., 
Finca de la Canaleja, 28800 Alcalá de 
Henares, Madrid (Spain). 
Tel.: 34 1. 881. 92 86 
Fax : 34 1. 881. 92 87 

Área de Genética, Facultad de Biología, 
Universidad de León, 24071. León 
(Spain). 
Tel.: 34 87 29 1.5 49 
Fax : 34 87 29 1.4 79 
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Y. Gogorcena 

H.E. González-Benito 

F. González-Candelas 

J.F. Gutiérrez-Harcos 

J.H. Iriondo 

Y. Loarce 

J . L. Hateas 
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Comunidad de Hadrid, Consejería de 
Economía, Dirección General de 
Agricultura y Alimentación, Finca •El 
Encin•, Apartado ~27, 28800 Alcalá de 
Henares, Hadrid (Spain). 
Tel.: 34 ~ 889 69 69 
Fax : 34 ~ 888 07 26 

Departamento de Biología 
E.T.S.I. Agrónomos, 
Universitaria, 28040 Hadrid 
Tel . : 34 1 336 56 57 
Fax : 34 ~ 336 56 56 

Vegetal, 
Ciudad 

(Spain). 

Departamento de Biología Vegetal, 
E. T. S. I. Agrónomos, Uní versidad 
Politécnica de Hadrid, 28040 Hadrid 
(Spain). 
Tel.: 34 1 336 56 57 
Fax : 34 ~ 336 56 56 

Departamento de Genética, Facultad de 
Ciencias Biológicas, Universidad de 
Valencia, Dr. Hol i ner, 50, 46~00 

Burjassot, Valencia (Spain). 
Tel.: 34 6 386 43 79 
Fax : 34 6 386 43 72 

Área de Genética, Departamento de 
Ecología, Genética y Microbiología, 
Facultad de Ciencias Biológicas, 
Universidad de León, 2407~ León 
(Spain) . 
Tel.: 34 87 29 ~5 49 
Fax: 34 87 29 ~4 79 

Departamento de Biología Vegetal, 
E. T. S. I. Agrónomos, Uní versidad 
Politécnica de Hadrid, 28040 Hadrid 
(Spain). 
Tel.: 34 ~ 336 56 57 
Fax : 34 ~ 336 56 56 

Departamento de Biologia Celular y 
Genética, Facultad de Ciencias 
Biológicas, Universidad de Alcalá, 
Campus Universitario, Ctra. Madrid­
Barcelona, Km.33,600, 28870 Alcalá de 
Henares, Hadrid (Spain) . 
Tel.: 34 ~ 885 47 52 1 47 50 
Fax : 34 1 885 49 53 

Cátedra de Fisiología Vegetal, Facultad 
de Biología, Universidad Complutense de 
Hadrid, 28040 Hadrid (Spain). 
Tel.: 34 1 394 ~6 20 
Fax : 34 1 394 50 34 
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Departamento de Genética, Universidad 
de Córdoba. ETSIAH, Apartado de Correos 
3048, ~4080 Córdoba (Spain). 
Tel.: 34 57 2~ 80 00 
Fax : 34 57 2~ 85 03 

Área de Genética, Facultad de Biología, 
Universidad de León, 2407~ León 
(Spain). 
Tel.: 34 87 29 15 49 
Fax : 34 87 29 14 79 

C.I.A. de Habegondo, Apartado 10, 15080 
La Coruña (Spain). 
Tel.: 34 81 67 30 00 
Fax : 34 81 67 36 56 

Misión Biológica de Galicia, C.S.I.C., 
Apartado de Correos, 28, 36080 
Pontevedra (Spain) • 
Tel.: 34 86 85 48 00 
Fax : 34 86 84 13 62 

Theoretical and Applied Genetics 
Division, University of Trás-os-Hontes 
and Alto Douro, Apdo. 202, 5001 Vila 
Real Codex, (Portugal). 
Tel.: 351 59 32 16 31 
Fax : 351 59 74 48 O 

Departamento de Biología Vegetal, 
E.T.S.I. Agrónomos, Universidad 
Politécnica de Madrid, 28040 Madrid 
(Spain). 
Tel.: 34 1 336 56 57 
Fax : 34 1 336 56 56 

Área de Genética, Facultad de Biología, 
Universidad de León, 24071 León 
(Spain). 
Tel.: 34 87 29 15 49 
Fax : 34 87 29 14 79 

Department of Biological Sciences, , 
Science Laboratories, University of 
Durham, South Road, Durham DH1 3LE 
(U.K.) . 
Tel.: 44 91 374 20 00 
Fax : 44 9~ 374 37 41 

Institut National de la Recherche 
Agronomique, Laboratoire de Génétique 
des Poissons, Domaine de Vilvert, 78352 
Jouy-En-Josas Cedex (France). 
Tel.: 33 1 34 65 23 91 
Fax : 33 1 34 65 23 90 
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Hisión Biológica de Galicia, C.S.I.C., 
Apartado de Correos 28, 36080 
Pontevedra (Spain). 
Tel.: 34 86 85 48 oo 
Fax : 34 86 84 13 62 

Centro de Conservación de Recursos 
Fitogenéticos, Apartado 1045, 28880 
Alcalá de Henares, Hadrid (Spain). 
Tel.: 34 1 881 92 86 

34 1 881 92 61 
Fax : 34 1 881 92 87 

Departamento de Genética, E.T.S.I. 
Agrónomos y de Hontes, Universidad de 
Córdoba, Apartado 3.048, 14080 Córdoba 
(Spain). 
Tel.: 34 57 21 85 03 
Fax : 34 57 21 85 03 

Departamento de Genética, E.T.S.I. 
Agrónomos y Hontes, Universidad de 
Córdoba, Apartado 3 . 048, 14080 Córdoba 
(Spain). 
Tel.: 34 57 29 47 33 
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Departamento de Biologia Celular y 
Genética, Universidad de Alcalá de 
Henares, Campus Universitario, ctra. 
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Alcalá de Henares, Hadrid (Spain). 
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Fax : 34 1 881 92 87 

Banco de Germoplasma Vegetal, Centro de 
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Texts published in the 
SERIE UNIVERSITARIA 
by the 
FUNDACIÓN JUAN MARCH 
concerning workshops and courses organized within the 
Plan for International Meetings on Biology (1989-1991) 

246 Workshop on Tolerance: Mechanlsms 
and implications. 
Organized by P. Marrack and C. Martí­
nez-A. Lectures by H. von Boehmer, J. 
W. Kappler, C. Martínez-A., H. Wald­
mann, N. Le Douarín, J. Sprent, P. Mat· 
zinger, R. H. Schwartz, M. Weigert, A. 
Coutinho, C. C. Goodnow, A. L. DeFran­
co and P. Marrack. 

247 Workshop on Pathogenesis-related 
Proteins in Plants. 
Organized by V. Conejero and L. C. Van 
Loon. Lectures by L. C. Van Loon, R. Fra­
ser, J. F. Antoniw, M. Legand, Y. Ohashi, 
F. Meins, T. Boller, V. Conejero, C. A. 
Ryan , D. F. Klessig, J. F. Bol , A. Leyva 
and F. Garcia-Oimedo. 

248 Beato, M.: 
Course on DNA - Protein lnteraction. 

249 Workshop on Molecular Diagnosis of 
Cancer. 
Organized by M. Perucho and P. Garc ia 
Barreno. Lectures by F. McCormick, A. 
Pellicer, J. L. Bos, M. Perucho, R. A. 
Weinberg , E. Harlow, E. R. Fearon, M. 
Schwab, F. W. Alt , R. Dalla Favera, P. E. 
Reddy, E. M. de Villiers, D. Slamon, l. B. 
Roninson, J. Groffen and M. Barbacid. 

251 Lecture Course on Approaches to Plant 
Development. 
Organized by P. Puigdoménech and 
T. Nelson. Lectures by l. Sussex, R. S. 
Poethig, M. Delseny, M. Freeling, S. C. de 
Vries, J. H. Rothman, J. Modolell, F. Sala­
mini , M. A. Estelle, J. M. Martinez Zapater, 
A. Spena, P. J. J. Hooykaas, T. Nelson, 
P. Puigdoménech and M. Pagés. 

252 Curso Experimental de Electroforesis 
Bidimensional de Alta Resolución. 
Organizado por Juan F. Santarén. Semi­
narios por Julio E. Celis, James l. Garrels, 

Joel Vandekerckhove, Juan F. Santarén 
y Rosa Assiego. 

253 Workshop on Genome Expression and 
Pathogenesis of Plant RNA Viruses. 
Organized by F. Garcia-Arenal and P. Pa­
lukaitis. Lectures by D. Baulcome, R. N. 
Beachy, G. Boccardo, J. Bol, G. Bruening, 
J. Burgyan. J. R. Diaz Ruiz, W. G. Dou­
gherty, F. Garcia-Arenal, W. L. Gerlach, 
A. L. Haenni, E. M. J. Jaspars, D. L. Nuss, 
P. Palukaitis, Y. Watanabe and M. Zaitlin. 

254 Advanced Course on Bíochemistry and 
Genetics of Yeast. 
Organized by C. Gancedo, J. M. Gance­
do, M. A. Delgado and l. L Calderón. 

255 Workshop on The Reference Points in 
Evolution. 
Organized by P. Alberch and G. A. Dover. 
Lectures by P. Alberch , P. Bateson, R. J. 
Britten, B. C. Clarke, S. Conway Morris, 
G. A. Dover, G. M. Edelman, R. Flavell, 
A. Fontdevila, A. García·Bellido. G. L. G. 
Miklos, C. Milstein, A. Moya, G. B. Müller. 
G. Oster, M. De Renzi, A. Seilacher. 
S. Stearns, E. S. Vrba, G. P Wagner, 
D. B. Wake andA. Wilson. 

256 Workshop on Chromatin Structure and 
Gene Expression. 
Organized by F. Azorin, M. Beato and 
A. A. Travers. Lectures by F. Azorin. M. 
Beato, H. Cedar, R. Chalkley, M. E. A. 
Churchill , D. Clark, C. Crane-Robinson, 
J . A. Dabán, S. C. R. Elgin, M. Grunstein , 
G. L. Hager, W. Hórz, T. Koller, U. K. 
Laemmli, E. Di Mauro, D. Rhodes, T. J. 
Richmond, A. Ruiz-Cafflllo, R. T. Simpson, 
A. E. Sippel, J. M. Sogo, F. Thoma, A. A. 
Travers, J. Workman, O. Wrange and 
C. Wu. 
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257 Lectura Course on Polyamines as mo­
dulators of Plant Development. 
Organizad by A. W. Galston andA. F. Ti­
burcio. Lecturas by N. Bagni, J. A. Creus, 
E. B. Dumbroff, H. E. Flores, A. W. Galston, 
J. Martin-Tanguy, D. Serafini-Fracassini, 
R. D. Slocum, T. A. Smith and A. F. Tibur­
cio. 

258 Workshop on Aower Development. 
Organizad by H. Saadler, J. P. Beltrán and 
J. Paz Ares. Lecturas by P. Albersheim, 
J. P. Beltrán, E. Coen, G. W. Haughn, J. 
Leemans, E. Lifschitz, C. Martín, J. M. 
Martínez-Zapater, E. M. Meyerowitz, J. 
Paz-Ares, H. Saadler, C. P. Scutt, H. 
Sommer, R. D. Thompson and K. Tran 
Thahn Van. 

259 Workshop on Transcription and Repll­
catlon of Negatlve Strand RNA Vlru8es.. 
Organizad by D. Kolakofsky and J. Ortín. 
Lecturas by A. K. Banerjee, M. A. Bílleter, 
P. Collins, M. T. Franze-Fernández, A. J. 
Hay, A. lshihama, D. Kolakofsky, R. M. 
Krug, J. A. Melero, S. A. Moyer, J. Ortín, 
P. Palese, R. G. Paterson, A. Portela, M. 
Schubert, D. F. Summers, N. Tordo and 
G. W. Wertz. 

260 lecture Course Molecular Biology of 
the Rhizobium-legume Symbiosis. 
Organizad by T. Ruiz-Argüeso. Lectures 
by T. Bisseling, P. Boistard, J. A. Downie, 
D. W. Emerich, J. Kijne, J. Olivares, 
T. Ruiz-Argüeso, F. Sánchez and H. P. 
Spaink. 

261 Workshop The Regulatlon of Transla­
tlon in Animal Virus-lnfected Cells. 
Organizad by N. Sonenberg and L. Ca­
rrasco. Lectures by V. Agol, R. Bablanian, 
L. Carrasco. M. J. Clemens, E. Ehrenfeld, 
D. Etchison, R. F. Garry, J. W. B. Hershey, 
A. G. Hovanessian, R. J. Jackson, M. G. 
Katze, M. B. Mathews, W. C. Merrick, D. 
J. Rowlands, P. Samow, R. J. Schneider, 
A. J. Shatkin, N. Sonenberg, H. O. Voor­
ma and E. Wimmer. 

263 lecture Course on the Pot;tmerase 
Chain Reactlon. 
Organizad by M. Perucho and E. Martínez-

Salas. Lecturas by D. Gelfand, K. Hayashi, 
H. H. Kazazian, E. Martínez-Salas, M. Me 
Clelland, K. B. Mullis, C. Oste, M. Perucho 
and J. Sninsky. 

264 Workshop on Yeast Transport and 
Energetlcs. 
Organizad by A. Rodríguez-Navarro and 
R. Lagunas. Lectures by M. R. Chevallier, 
A. A. Eddy, Y. Eilam, G. F. Fuhrmann, A. 
Goffeau, M. HOfer, A. Kotyk, D. Kuschmitz, 
R. Lagunas, C. Leáo, L. A. Okorokov, A. 
Peña, J. Ramos, A. Rodríguez-Navarro, 
W. A. Scheffers and J. M. Thevelein 

265 Workshop on Adhesion Receptors in 
the lmmune System. 
Organizad by T. A. Springer and F. Sán­
chez-Madrid. Lecturas by S. J. Burakoff, 
A. L. Corbi-López, C. Figdor, B. Furie, J. 
C. Gutiérrez-Ramos, A. Hamann, N. Hogg, 
L. Lasky, R. R. Lobb, J. A. López de Cas­
tro, B. Malissen, P. Moingeon, K. Okumu­
ra, J. C. Paulson, F. Sánchez-Madrid, S. 
Shaw, T. A. Springer, T. F. Tadder andA. 
F. Williams. 

266 Workshop on lnnovations on Protea­
ses and their lnhibitors: Fundamental 
and Applied Aspects. 
Organizad by F. X. Avilés. Lectures by T. 
L. Blundell, W. Bode, P. Carbonero, R. 
W.Carrell , C. S. Craik, T. E. Creighton, E. 
W. Davie, L. D. Fricker, H. Fritz, R. Huber, 
J. Kenny, H. Neurath, A. Puigserver, C. 
A. Ryan, J. J. Sánchez-Serrano, S. Shal­
tiel, R. L. Stevens, K. Suzuki, V. Turk, J. 
Vendrell and K. Wüthrich. 

267 Workshop on Role of Glycosyi-Phos­
phatidylinositol in Cell Signalling. 
Organizad by J. M. Mato and J. Lamer. 
Lectures by M. V. Chao, R. V. Farese, J. 
E. Felíu, G. N. Gaulton, H. U. Haring, C. 
Jacquemin, J. Lamer, M. G. Low, M. Mar­
tín Lomas, J. M. Mato, E. Rodríguez­
Boulan, G. Romero, G. Rougon, A. R. 
Saltiel , P. Strftlfors and l. Varela-Nieto. 

268 Workshop on Salt Tolerance in Mi­
croorganisms and Plants: Physiological 
and Molecular Aspects. 
Organizad by R. Serrano and J. A. Pintor-
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Toro. Lectures by L. Adler, E. Blumwald, 
V. Conejero, W. Epstein, R. F. Gaber, P. 
M. Hasegawa, C. F. Higgins, C. J. Lamb, 
A. Uiuchli, U. Lüttge, E. Padan, M. Pages, 
U. Pick, J. A. Pintor-Toro, R. S. Quatrano, 
L. Reinhold, A. Rodríguez-Navarro, R. 
Serrano and R. G. Wyn Jones. 

269 Workshop on Neural Control of Move­
ment in Vertebrates. 

Texts published by the 

Organized by R. Baker and J. M. Delgado­
García. Lectures by C. Acuña, R. Baker, 
A. H. Bass, A. Berthoz, A. L. Bianchi , J. 
R. Bloedel, W. Buño, R. E. Burke, R. Ca­
miniti, G. Cheron, J. M. Delgado-García, 
E. E. Fetz, R. Gallego, S. Grillner, D. Guit­
ton, S. M. Highstein, F. Mora, F. J. Rubia 
Vila, Y. Shinoda, M. Steriade and P. L. 
Strick. 

CENTRE FOR INTERNATIONA L MEETINGS ON BIOLOGY 

Workshop on What do Nociceptors Tell 
the Brain? 
Organized by C. Belmonte and F. Cerveró. 
Lectures by C. Belmonte, G. J. Bennet, J. 
N. Campbell , F. Cerveró, A. W. Duggan, J. 
Gallar, H. O. Handwerker, M. Koltzenburg , 
R. H. LaMotte, R. A. Meyer, J. Ochoa, E. 
R. Perl, H. P. Rang, P. W. Reeh, H. G. 
Schaible, R. F. Schmidt, J. Szolcsányi, E. 
Torebjórk and W. D. Willis Jr. 

2 Workshop on DNA Structure and Protein 
Recognition. 
Organized by A. Klug and J. A. Subirana. 
Lectures by F. Azorín, D. M. Crothers, R. 
E. Dickerson, M. D. Frank-Kamenetskii , C. 
W. Hilbers, R. Kaptein, D. Moras, D. Rho­
des, W. Saenger, M. Salas, P. B. Sigler, L. 
Kohlstaedt, J. A. Subirana, D. Suck, A. Tra­
vers and J. C. Wang. 

3 Lecture Course on Palaeobiology: Pre­
paring for the Twenty-First Century. 
Organized by F. Alvarez and S. Conway 
Morris. Lectures by F. Alvarez, S. Conway 
Morris, B. Runnegar, A. Seilacher and R. 
A. Spicer. 

4 Workshop on The Past and the Future 
of Zea Mays. 
Organized by B. Burr, L. Herrera-Estrella 
and P. Puigdoménech. Lectures by P. 
Arruda, J. L. Bennetzen, S. P. Briggs, B. 
Burr, J. Doebley, H. K. Dooner, M. Fromm, 
G. Gavazzi, C. Gigot, S. Hake, L. Herrera­
Estrella, D. A. Hoisington, J. Kermicle, M. 
Motto, T. Nelson, G. Neuhaus, P. Puigdo­
ménech, H. Saedler, V. Szabo andA. Viotti. 

5 Workshop on Structure of the Major His­
tocompatibility complex. 
Organized by A. Arnaiz-Villena and P. Par­
ham. Lectures by A. Arnaiz-Villena, R. E. 
Bontrop, F. M. Brodsky, R. D. Campbell, 
E. J. Collins, P. Cresswell , M. Edidin , H. 
Erlich, L. Flaherty, F. Garrido, R. Germain, 
T. H. Hansen, G. J. Hammerling , J. Klein, 
J. A. López de Castro, A. McMichael, P. 
Parham, P. Stastny, P. Travers and J. 
Trowsdale. 

6 Workshop on Behavioural Mechanisms 
in Evolutionary Perspective. 
Organized by P. Bateson and M. Gomendio. 
Lectures bv J. R. Alberts, G. W. Barlow, 
P. Bateson, T. R. Birkhead, J. Carranza, C. 
ten Cate, F. Colmenares, N. B. Davies, R. 
1. M. Dunbar, J. A. Endler, M. Gomendio, 
T. Guilford, F. Huntingford, A. Kacelnik, J. 
Krebs, J. Maynard Smith, A. P. M0ller, J. 
Moreno, G. A. Parker, T. Redondo, D. l. 
Rubenstein, M. J. Ryan, F. Trillmich and J. 
C. Wingfield. 

7 Workshop on Transcription lnitiation in 
Prokaryotes. 
Organized by M. Salas and L. B. Rothman­
Denes. Lectures by S. Adhya, H. Bujard, 
S. Busby, M. J. Chamberlin, R. H. Ebright, 
M. Espinosa, E. P. Geiduschek, R. L. Gour­
se, C. A. Gross, S. Kustu, J. Roberts, L. B. 
Rothman-Denes, M. Salas, R. Schleif, P. 
Stragier and W. C. Suh. 
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8 Workshop on the Diversity of the lmmu­
noglobulin Superfamily. 
Organizad by A. N. Barclay and J . Vives. 
Lectures by A. N. Barclay, H. G. Sornan, l. 
D. CampbeU, C. Chothia, F. Díaz de Espada, 
l. Faye, L. García Alonso, P. R. Kolatkar, 
B. Malissen, C. Milstein, R. Paolini, P. Par­
ham, R. J . Poljak, J . V. Ravetch, J. Salzer, 
N. E. Simister, J. Trinick, J. Vives, B. Wes­
termark and W. Zimmermann. 

9 Workshop on Control of Gene Expression 
in Yeast. 
Organizad by C. Gancedo and J. M. Gan­
cedo. Lectures by T. G. Cooper, T. F. Do­
nahue, K-:-0. Entian, J. M. Gancedo, C. P. 
Hollenberg, S. Holmberg, W. Horz, M. 
Johnston, J . Mellar, F. Messenguy, F. Mo­
reno, B. Piña, A. Sentenac, K. Struhl, G. 
Thireos and R. S. Zitomer. 

1 O Workshop on Engineering Plants 
Against Pests and Pathogens. 
Organizad by G. Bruening, F. García-01-
medo and F. Ponz. Lectures by R. N. Bea­
chy, J. F. Bol, T. Boller, G. Bruening, P. 
Carbonero, J . Dangl, R. de Feyter, F. Gar­
cía-Oimedo, L. Herrera-Estrella, V. A. Hil­
der, J. M. Jaynes, F. Meins, F. Ponz, J. 
Ryals, J. Schell, J. van Rie, P. Zabel and 
M. Zaitlin. 
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The Centre for International Meetings on Biology 
has been created within the 

Instituto Juan March de Estudios e Investigaciones, 

a prívate foundation which complements the work 

of the Fundación Juan March ( established in 1955) 
as an entity specialized in scientific activities 

in general. 

The Centre's initiatives stem from the Plan 
for International Meetings on Biology , 

supported by the Fundación Juan March . 
A total of 30 meetings and 3 Juan March Lecture 
Cycles, all dealing with a wide range of subjects 

of biological interest , were organized between 
1989 and 1991 within the scope of this Plan. 

The Centre endeavours to actively and 
sistematically promote cooperation among Spanish 

and foreign scientists working in the field of Biology, 
through the organization of Lecture 

and Experimental Courses, Workshops, Seminars, 
Symposia and the Juan March Lectures on Biology. 
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The lectures summarized in this publication 
were presented by their authors at a lecture 
course held on the 22nd through the 24th of 
February, 1993, at the Instituto Juan March. 

Al! published articles are exact 
reproductions of author's text. 

There is a limited edition of 400 copies 
of this volume, available f ree of charge. 


