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1.1

1.2

1. CPENING SESSION
INTRODUCTION

The  Fourth Technical Conference on Crop Genetic Resources was held at FrO,
Rome, from 6-10 April 1981 under the joint sponsorship of FAO, UNEP and the IBPCR.

4

The programme for the Conference and a list ¢! participants are given in Appen

dices 1 and 2 respectively.
ADDRESS OF WELCOME

Dr. 0. Brauer, Director of the Plant Production and Protection Division,
FAO introduced the representatives of FAD, UNEP and the IBPGR who were to give

the addresses of welcome.

(i) Dr. D.F.R. Bommer, Assistant Director General, Agriculture Department, FAO.

br. Bommer welcomed participants on behalf of the Dircctor-General of FAO.

fle reminded the audience that twenty  years had passed since the First Conference

on Crop Genetic Resources was held in Juiy 1961, Since then deterioration of
the environment and loss of resources had gone on  apace. Counter-mcasures had
grown, however, on many fronts. The UN Conforence on the Human Environment in

1972 and the UN Environment Programme were mentioned.

On  the world scene, the eradication of hunger and nutrition was <still rhe
most  urgent  problem. It would require a much wider adoption of high-yielding
crop varieties and the spread of crop production technologies; steps that would
exacerbate the threat to the genetic diversity on which plant. breeders must increas—

ingly depend for further advances.

Dr. Bommer drew attention to milestones along the road towards the conservation
ol genetic resources: the FAO Technical Conferences on Genetic Resources in 1967
and 1973 in closc association with the Gene Pool Committee of the International
Biological Propramme, the Genetic Conservation Programme of FAO and the EUCARP1A

actavities on plani genetic resources.

It was a special pleasure to welcome Sir Otto Frankel who had been a lcading
proponent  of  penetic  resources conservation for many years and Professor Jack
Hawkes who initiated the first post—graduate training course on the conservation

and utilizarion of plam genetic resources.

Witk the establishment of t(he IBPGR by the CGIAR in 1974, in collaboration
with FAO and supported by UNEP, it became possible to undertake and coordinate
genetic resources activities on a global scate taking into account crop priorities
and  regional significance. Dr. Bommer wus pleased to observe the presence  of
Mr. Richard H. bemuth, the first Chairman of the TBPGR whose torm of office had

Just oended.

The Conference would be discussing many technical aspects of penetic resources,
not. least of which would he the size and scope of collections that were NCCessary

to minimize Josses and how to ensure unimpeded availability of penctic resources
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‘. o . . . s .
(iii) Dr. Lennart thrc, Director, Swedish State Seed Testing and Certification

Institute, Solna, Swecden

Dr. K3hre welcomed participants on behalf of the IBPGR and gave a special
word of welcome to Sir Otto Frankel and Mr. Richard H. Demuth.

Brielly vreviewing the Board's development since it was formed in 1974,
Dr. Kahre spoke of the close cooperation that existed between it and the FAO.

In rthe main, the Board's activities were promotional because its limited
budget  would only allow financial support to be given tc sclected programmes
on genetic resources and for emergencies. These apart, implementation of genetic

resources programmes must remain the responsibility of governments.

The  Board's main task, he said, was to stimulate world-wide action and

indeed, a global network of activities was now becoming evident.

Priorities lor crops and regions had been determined and the concept  of
base and active collections developed in practice. Thanks to the pgoodwill and
work of many people in many countries, very amicable working relations had been
established with many national, regional and international centres.

National and regional programmes on genetic resources were meing stimulated

according to local circumstances. In those countries that had :sluable genetie
resources but  did not undertake plant breeding, Dr. K3hre said that the Board
would seek with a government's permission to arrange collecting expeditions.

He made the point that rthe collection of indigenous and traditional cro, plants
should  precede  rather than follow the introduction of high yielding improved

variceties to replace old cultivars.

Evaluation, documentation and exchange of genetic resources were extremely
important aspects of plant genctic resources activities in order to bring rz2*erial
into plant breeding programmes as soon as possible.

In conclusion, Dr. K3hre wished the Conference every success.

He then declared the Conference formally opened and invited Dr. J.T. Williams,
FAO Senior CGenetic Resources Officer and Executive Secretary of the IBPGR, to
pive his key-note address on: "International cooperation; the past decade and

prospects for the next one'".
KEYNOTE ADDRESS J.t. williams
The following is a summary of the main themes of the speech.

In the opening addresses of welcome, the speakers referred to previous
technical meet ings: one at FAO twenty years ago (1961) in this same room, the
technical conferences of 1967 and 1973, the International Biological Programme
under a Committce headed by Sir Otto Frankel and the UN Stockholm Conference.
In all these meetings, the formation of a global network of crop genetic centres

wias seen to be vitally important and recommendations were made to this cffect.
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As regards the conservation of collections, the distinction is made between
o - -
base collcctions kept at about -18 C for long-term storage and active collections

o .
kept at about 0 C for medium-term storage.

When a ourvey of storage facilities was carried out in 1975, there proved
to be only eight institutes in the world with refrigerated stores for sceds.
By 1978 the number was twenty. It had increased further in recent years to
the extent that the Board has been able to start to designate a global network
of base collections to safeguard in perpetuity sceds of the major crops. Currently,
the network consists of 17 genetic resources centres for 19 crops. By 1985
the network should be complete for the major cereals, legumes and vegetables.,
However, the distinction between base and active collections was not yet fully
appreciated by many and as yet there was not a clearly defined network of active
centres associated with the base collections. Considerable expenditure would
be needed in the future to provide more refrigerated stores for base collections
and to staff and run the ancillary facilities.

Concerning the safety and availability of samples, it was rccognized that
all collections should have at least one duplicate. More replication would
be preferable both for safety and to increase the availability of material,
In some of the older coullections only small samples of seeds were taken originally
and they had not been multiplied subsequentiy.

Annual crops whose genetic variability could be conserved in seceds had
pre—empted the atteution of the Board but interest was now being directed towards
perennial crops. Some were propagated by seeds, others as clones and some by
both methods. Fer those that were always propagated vegetatively or had short-
lived or recalcitrant seeds, plantations were necessary. However, progruess
was being made towards an understanding of the physiology of short-lived seceds.
Indeed, recent work had shown that some of them could be stored; the cxample
ol Cirrus was cited. The use of in vitro tissue culture for genecic conservation
had becn mooted for several years but the method was not yet practicable. 1In
any casc, plantations of clonally propagated crops would always be necessary
if on'y to allow the breeder to sce his material. Quarantinc measures were
an imp stant consideration in setting up collections of vegetatively propagated
crops and in the exchange of material.

Dealing with the evaluation and documentation of collections, Dr. Williams
said that a decade ago it was thought that when collections had been made, they
would automatically be evaluated and documented by breeders. This has not occurred
and many large collections that may contain valuable material are still inadequately
described.

Ore of the major achievements of the IBPGR had been the development and
publication of descriptor lists that could be used internationally. About. 30
crops had been dealt with so far. The next step was to get the internmational agri-
cultural research centres, organizations such as EUCARPIA and SABRAO and national
programmes Lo use the descriptors in their cooperative evaluation studics.



In considering information needs tor penctic resonrees, e, Williams said

that a distinction is now made between passport data that relate to collection
and the identification of the sample, charactecizotion data that refer to t hose
characters that are highly heritable and can 1 cxprecsed and casily  seen in
atl environments and preliminary evaiuacion data o ene lude o sumber of additional
traits thought  to be desirable dforv poeticufar oo up, Bvaluation beyond this

stage is quite clearly the task of the brecders,

As repards the sturage of data, the Board new took the view that any type
of data management  system conld he used to suit local requirement s, Exchange
of data between penebanks conld e by print-outs, tapes or diskettes, the sole
requirement  being that they were readable or could be converted into a readable

form by the recipient,

It was Br. Williams' conviction that moncy should not be spent. by the Board
on any aspeats ol docuwwentation other rhan the standardizat ion, storage and
retrieval  of dinformation until the evaluation «! a collection had  been done

and the information was there to be sorted and used.

About  training  in penetic  resources, Dr. Williams said that  the Board
would continue at feast  until 1985 1o support  the couvrses ou the conservation
and utilization ol plan penetic  resources  initiated by Professor Hawkes at
Birminpham iiversity, fogland. By 1980, no dess than 100 trainees had rtaken

the courses aad thirvteen or fourteen produates were atrending the Conference.

The  Beard had alse organized short  rechnical  courses  on topics such as
the idencification i wheat species, seed technelopy for genebank managers  and

collecting methoda,

Finally, DLr. Williams cnumerated  limitations and  dif! iculties that  had

to be laced in the {uture.

What  could be done to speed up collecting as  time was running out for
some  species? Could the costly research  and development that  was nceded to
evolve an cifective method tor conserving clonal crops bhe accelera ed? In view
of increasing cacrgy  costa, shoudd  atiention  be piven 1o methods other  than
the wse of vetrigerated (old otores ior oring gedy? Inorthis context, it
was pleasing o nore the propnsal by Poland to stere material ie Antartica and
the dintention ol the HNordic Gene bauk 1o sio5e cotlectiong in leeland, He reiterat -
ed the need tor active Centres 1o be asnociated with base collectionn. Far
Loo many centres were acting simply  as o secrd atoses owhen §he need was not only
Lo store seeds well but to evaluate and decoment  the collectinong and carry out
regenerat ion whew nevessary,

Dr. Williams thoupht  rhat i my  not o Le o vecesaar s lor every  country Lo
have o specitic oenctic 1esources cent re since o lew venties could cope with
the necds of  ali. Care would have (o be taken ot to make ! he global network
of active and bose collections so extonsive that size woald deleat the objectives.
Nevertheless, inevitably  all countries would have o he involved with jenetic

resources activit jog,




In conclusson, b said that  considerable propress had been wmade in the last
six years since internctaondd actien truly started. He was suce thao the delibera-
tions of the Conference would provide puidelines for activities in the next decade

and help to ensure cven poeater wtopn borward,
1.4 DRAFTING COMMITTEE

Dr. Brauer informed the Conference thar Messrs. 5.0 Blixr, 1T Chang,
K.S. Dodds, E. de Langhe and J.T. Williams had been nosiooted an o Draftiog Sommittee

to collate recommendat ions made by the Contevence, Thin membership was approved.
. . Al ¥
2. TECHNICAL Se5SICNS
Only authors' summaries of papers presented in cach bession are reproduced  in
this Report together with an account of the discussion tha folloewed. Following the
practice of previous technical conierences, 1t s intended to produce 4 book based
on the procecdings of this one, (Sce Recommendation 1Y below?

2.1 SAMPLING Session Convenor:  Prot. J.G. Hawkes

(i) Capturing the penctic diversity of species J.G. Hawkes

Crop penctic Jdiversity is disappearing quickly, mainty throegh the replacement
of highly variable landraces and primitive forms by relatively uniform cultivars,
Wild relatives of crop plants me alss underpoing penetic erosion, thouph perbaps
not. as  yet on such a disastrous scale. Nevertheless, changes  in the natural
environment conditioned by the spread ol agirculture, destruction of  torests,
marshes, lakes, scrub and savanna, as well as overgraziog and too intensive agri-
culture on frogile ecosystems - all these factors are destroying or modifying

the natural habitats of wild speciva, including those rhat ore related to crops.

It is thus obvious that genetic diversit must  be stored for present and
3
future plant breeding needs.  To do this, correct sampling strategies are cssential
and should be aimed At capturing maximun penetic diversity within practical limita--
d Y b

tions of sample size and number.

Although ideally population genctic structure should be analvsed for cach
species before collecting beging, in practice this is impossible.  The time needed
for such stadies would be longer than the threatened populations  last, since
penetic crosion in wmany crops is already far advanced.  For the present, generalized
sampling strategies are being vneed,

The purposs  of  this  Conference,  dowever, is ta cvaluate investigations
already carried out on certain crope to see whether  the techniyues are still
catisfactory, some eipht  years since  they were propased in 1973 Mirshall and
Browa, 1979, Jain, 149775}, and perhbaps to prepoese new techniques and/or relinecments

tn existing onen.
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seeds are susceptible to chilling injury, e.p. cocoa at lOOC and below. Chemical
or osmotic inhibition of germination has not yet been successful for more than
short periods. No doubt, further improvements in conventional techniques will
be possible and, cven if minor, should not be ignored since they may case the problem
of field collecting. However, conventional wet  seed storage techniques do not
hold much promise for the genetic conservation of material for, to be of any value
for this purpose, the period of sced longevity in storage should be at least as
long as the minimum life-cycle of the plant from sowing to first harvest, which

may be several years of decades.

There  has  been  considerable speculation, therefore, as to other possible
approaches to the long-term storage of recalcitrant sceds.  One possibility is cryo-
genic storage by adapting techniques that bzve been used successfully particularly for
animal tissues provided freezing injury can be avoided. Recalcitrant sceds pose
special problems some of which relate to size and iL is by no means clear whether
these can be avercome. If they cannot then the conservation of recalcitrant species
will have to depend on existing technology, c.g. the use of living collections or
pollen storage, or the development of alternative ones such as the use of tissue or

meritstem cultures.
(v) Discussion

On being invited to open the discussion, SIMMONDS said that the last two
or three years had scen improvements in seed storapge but usceful work on short-lived
seceds had been done anly in the last year or s.. Our knowledge was still rudimentary.
It emerges that there are far fewer short—lived secds than supposed. We are unlikely
to find cventually that all short—lived seods can bhe stored. What te do about
the residue?  Perhaps discussion could be developed in the context of clonal material.
For example, Cacao ceuld possibly be handled as a collection of clones by culture
techniques  though meristem cultures of woody plants present problems. STHMMONDS
wished to substiture the term 'short—-lived' for 'recalcitrant' which KJBERTS defended,

GIACOMETTI said that in Brazil recalcitrant sceds packed under wet conditions were

often rotten on arrival. When treated with fungicide before despatch and packed
in charcoal, they would store for about a month. STANWOOD asked ROBERTS to define
parameters for recalcitrant seceds. e had found at Fort Collins, that if loss
of eclectrolytes was monitored, there was an increase in the amount of leachates
in recalcitrant seeds. Had ROBERTS looked at other parameters that way help in
identifying recalcitrant sceds? ROBERTS said that electrolyte leakage does occur
from orthodox seds in poor condition, it being a symptom of membrane’ damage. He
had not done any work specilically to identify one type or the other. He wished

to stress the point that it is not always casy to decide that a seed is damaged
by drying as other factors can be misleading. ELLIS remarked that one of the reasons
for using the term recaleitrant for rhe drying phenomenon is that so many phenomena
seen in recalcitrant se~ds in the imbibed state occur in orthodox seceds at similar
moisture contents; for example, electrolyte leakage. It was not a useful character
for distinguishing the two types., SORIA said one of the main objectives of work
on recaleitrant  seeds was to lengthen (he period for interchange of germplasm,
Recaleitrant seceds could not be conserved. In plants such as Cacao the mainrenance
of clones was too expensive and difficult to be a mcthod for storing penctic diversity.

Could clones be supplemented by pollen preservation? ROBERTS said pollen raised some
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of the same sorts of problems as seeds. The life of most pollens can be extended
by drying and cooling but not the remainder. Pollen and seed behaviour were not
correlated. ABIFARIN asked ROBERTS if his mention of the possibility of keeping
orthodox secd viable for a long time after it is imbibed meant before doemancy
is broken. And how was the problem of storing wet seeds to be solved?  ROBERTS
said wet sceds could only be stored if they could he kept dormant.. This is difficult
for sceds of many cultivars and wild species. Hormone inhibitors only work for
a short time. If concentrations of osmotica are used to prevent water uptake,
c.g. polycthylene g¢lycol, this is equivalent to drying and shortens longevity.
Wet storage of orthodox sceds holds no promise for long-term genetic conscrvation.
WILLIAMS and HANSON pointcd out that the regeneration of orthodox seeds is expensive,
fraught with problems not lecast probable genetic change. For sceds with high
percentage viability when stored should the standard for regeneration, i.e. a 5
percent. drop in viability, be revised? ROBERTS: The old definition, rcgeneration
after a significant loss of viability, turns out not to be a good one as it gives

a sliding scale for regeneration and the scatistics for the tests are questionable.

It is better to have a fixed standard; for the majority of species, probably
8% percent viability. A high wviability standard is required to minimize genetic
change cither by selection or mutation. Using 1BPGR preferred storage conditions

(—2()0(‘, and 5-7% moisture content) generation intervals may be a century or morc;
even for vegetable seeds it is a matter of decades. Regencration therefore becomes
an inlrequent  operation. ELLIS observed that for pgenebanks with storage under
preterred conditions, the biggest problems caused by the long time scale concerned
germination tests and decision making. MUMFORD said she would like to sece more
categories included in recalcitrant seeds. Citrus sceds in general tolerate desicca-
tion and low temperature but there were differences betws a species in behaviour

and also for storage life. Although they were not classified as orthodox, there
was room for clarification. A distinction should be made between recalcitrant

seceds that tolerate low temperature and desiccation and those like seeds of Cacao

that are very sensitive to low temperature. Could dormant phases in the growth
cycle of a plant other than seeds ke exploited for long-term storage? ROBERTS
was not convinced of the need to extend terminology. Some species had dormant

scediings and of course buds were dormant hut . for most species these were not
promising materials for storage. ELLIS obscrved that with moisture contents of
20 percent and above, the effect of temperaturc on iongevity could lead to data

being misinterpreted. This moisture range is outside that used for seed storage.

CONSERVATION 1 Session Convenor: Prof. E.H. Roberts
(i) The importance of in vitro techniques E. de Langhe

in permplasm conservation

For a large number of crops grown under tropical or subtropical conditions,
germplasm conscrvation by sced storage is, for various reasons, very difficult,

somet imes impossible and sometimes irrelevant.

The different categories of crops that are usually propagated asexually
are: selected heterozygotes, crops with non viable or so-called "recalcitrant”
seeds, crops with a very low seed production capacity, crops with sterile generative
tissues and crops with an excessively long juvenile phase. Some crops belong

to more than one of these categories (see Tables 1 and 2).
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TABLE

Crops, by tradition,

1

clonally propagated

(vide Hartmann & Kester,

1975; Purseglove, 1972)

Pinecapple

I
FOOD | FIBRE
!
rrowroot Abaca anila hem
A b (Manila hemp)
Breadfruit : Henequen, Mauritius hemp, Sisal
Cassava | Kapok
Cocoyam, Dasheen, Taro (Eddoe) : Ramie
Edible canna |
Plantain and other cooking banana cvs. :
Sweet potato |
Yam :
}
I
|
|
FRUIT : SPTCES/FLAVOURINGS
Currant : Vanilla
Date palm | Areccanut
Dessert bananas : Cardamon
Fig, | Garlic
Kiwi : Ginger
Litchi | Pepper
Olive : Turmeric
Pomegranate | VARIOUS
l —

Sugarcane
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TABLE 2

Sced propagated crops; asexual propagation increasingly important
(Vide, Hartmann & Kester, 1975; Purseglove, 19722

FRUTTS AND NUTS OILSEEDS

Annona Castor (annual herbs common)

Avocado R Tung

¢ hols
Carambola SPICES AND CONDIMENTS

Cashew
Citrus spp. Clove
Cola spp. R Cinnamon
Durian Nutmeg
Feijoa (Chinese date) Pimento
Giant grenadilla Rosselle
Guava
VARIOUS

Jackfruit

R Cacao

Indian jujube
R Coffea spp. (C. cancphora,
C. liberica)

Macademia nut

Mango R Hevea brasiliensis
Mangosteen R Tea

Rambutan Cinchona

Tamarind

= with recalcitrant sceds (King & Roberts, 1979)
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For cach catepory an example was given Lo explain the related technical or ccon-
omic problems. Attention is drawn to the conceptual dificrence between gencpool
conservation and pgenotype conservation, and the implications of this difference for
the plants invel odo Io this respect there is the possibility of in situ conservation
but  this  alternative  is  feasible only under  rather hipghly  controlled growth

conditions,

For most of  the plants under consideration, in vitro conscervation of plant
tissues under aseptic conditions would appear to prescat the safest method for germ-
plasm conservation.  This concept neceds to be devel oped within the framework of inter—

national, regional or national genebank and the exchange of discase-free material.

A brict explanation was given of in vitre culture techni ques and of tissues
appropriaic for culture initiation. Requiring  special attention are the present
possibilitics for in vitro manipulation ot tissues, the necessity for and frequency

of tissue transplantation and the stability of genotypes in vitro,

The organization of an international network of in vitro germplasm  storage
facilities will not cexclude the need tor a parallel development in the field (but on

a moderate scale) of the corresponding genotypes.
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number of these centres was Lo ensure all potential users of genetic resources would
be able to locate, by direct enquiry, a suitable material with greater facility than
had been previously possible. In the hope of further increasing the eftriciency of
the process, it was intended that the holdings of each centre should be collated into

a single computer-aided data base.

However, as national gencbanks proliferate and more and more collections are
accorded the status of genctic resources collections, the likelihood of a potentially
useful collection becoming overlooked by users must increase, through the difficulties
associated with discovering its availability and wherecabouts. Thus, the initial
vision of a "Global Network" can no longer be sustained. Indeed, despite a decade or
more of concerted international effort to raticnalize the exploitation of plant gene-
tic resources, the probability of users locating appropriate material with precision

and easc may not have significantly increased.

(ii) Safe and rapid transter of plant penetic resources: .. Chiarappa and

a proposal for a plobal system J.F. Karpati

The international transfer of plant propagation material for research, breeding,
collection and conscrvation involves the concurrent risk of large-scale distribution
of plant pests and pathogens.  In many developing countries the national plant quaran-

tine systems arce deticient.

Against this situation there is the need to accelerate and expand the introduc-
tion of new and better crop varieties to meet the increasing requirements of the
developing world. Governments, international aid agencies and rescarch organizations
arc aware of this need and are willing to foster these activities. However, the beae-
fit to be derived from these plant introductions must be measured again~t the risks.
This creates an uneasy situation which often results in insufficiently justified
denials or in delays of plant importations, destruction of valuable germplasm

consignments, etc.

An TBPCR task force recommended that a new standard be established for germplasm
only: complete freedom from plant pests and pathogens.  This new standard would
encourage rescarch institutes to free and tilter out from their germplasm many of the
pathopens frequently associated with true sced or vepelative propagation material and

provide a safeguard applicable to all plant introductions.

A new certification was also sugpested to sccurce international acceptance and

thus to facilitate rapid entry through quarantines.

Subscquent iy, the matter of plant germplasm transfer was presented to the
Government consultation on the International Plant Protection Convention in 1976.
Although no decisions have been taken, during the last few years considerable progress
in the production and transfer of heairthy germplasm has taken place and a mect ing of
international centres, IBPGR, FAO and others is being convened to discuss the global
system.

(iii) Discussion

On SMITH'S paper: Concerning  germination procedures, ELLIS said that 1STA

issued pood advice but the specialist used his own methods. A paper was in press
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about imbibition injury and hard secds in legumes., KRHRE said ISTA methods were
quite successful but might be inadequate for primitive and wild material cspecially
as regards dormancy and hard scededness.  Tn Sced Science and Technology, the ISTA
procecdings, there were many papers about these two hehaviours and he would welceme
further contributions.  Hard scededness may have a conscrvation aspect: hard sceds
of clover had been on test since 1926 at his Institute and about one scedling appearced
every year.  SMITH said the nced always 1o provide germination percentages and pro-

cedures should not be overlooked when cxchanging germplasm.

On  CHIARAPPA'S and KARPATT 'S5 paper:  GROBMAN pointed out that quarantine treatment

for bulk commercial seced was far less restrictive than for scientilic samples. Plant

quarant ine services should play an active role and bring in and clear seeds ahead of
breeders’ requests.  Five Andean countries had prepared a list of pests and disecases
common to them all and used a similar quarantine certificate. He Lthought. FAO should
convene a conference on the subject of quarantine. KARPATT referred to shipping
large tonnages of grain for food and planting. The best that can be done is Lo
advise local ofticials, perhaps treat before shipment, pre-sample for cxamination,
or send a specialist with the shipment to help reduce the risks of introducing pests.
MEHRA said that if a Working Group is formed to consider quarant inc problems of ex-—
change, advantage should be taken of the experience of Australia, USSR and USA in the
exchange of material as well as that of International Rescarch Centres. TEMIZ pointed

out the ditferences between commercial samples and germplasm material.

General:  NIRULA said TCRISAT conformed to local regulations and had despatched
200,000 samples of sorghum, millet, chickpea ctc. to 115 countries with no complaints.,
ESTABA said that scientists should enquire aboul quarantine repulations before send—
ing miterial, otherwise there was a risk of it being destroyed.  Quarantine is not.
a barrier but a filter against pests and discases to protect a country's plants. In
Ibadan, records are kept of  introductions and re-introduction is avoided when
possible.  When large quantities are sent » wosmall sample is grown in quarantine and
it is from this sample that material is released. BRAUER agreed there was imbalance
between the treatment of commercial sced and permplasm. An cffort should b made
internationally to establish a system whereby germplasm is clean and does not carry
discases or pests.  SIMMONDS strongly recommended the idea of 'third country' inter-
mediate quarantine stations for clonal plants such as banana and sugarcance.  Material
could be submitted to a high level of fnspection and then passed on.  Costs would not
be excessive.  WILLIAMS stressed the need for full and free availability of germplasm
to all who can effectively use the material. Requests are often vague and nou-
specific, a fact that pointed to the need for an ceducational role in germplasm work.
The pattern of distribution showed the lack of plant breeders in the third world.
WHITE said much material s exchanged directly by plant scicentists without reference
to quarantine.  Communication was needed with these people to regulate exchange and
quarant ince. TEMIZ said his institute had sent  out 17,000 samples but received
virtually no feed-back.

CHARACTERIZATION AND EVALUAT'ON I Session Convenor: N.W. Simmonds

(i) Principles of characterization and cvaluation N.W. Simmonds

The ulrimate object of making and maintaining a great crop collection is that

it shall be uscful, primarily to piant breeders as sources of breeding material for
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3. CLOSING SESSION

0
Chairman: Dr. .. Kahre

Dr. K%hrc opened the Session by thanking those who had submitted preposals for doing
so and the Drafting Committee for finalizing them ready for consideration. le reminded
participants that the recommendations from the Conference would be limited to technical
matters and that financial aspects should be taken into account so that important nceds
were covered. It was then agreed that the proposals should be taken singly for dis-

cussion. The following are those that werce approved.

3.1 RECOMMENDATIONS

Concerning collecting:
5 B

1 — that the IBPGR should request the FAO, UNDP and IBRD (co-sponsors of the TBPGR)
and other agencics always to make collection of endangered local species and
landraces an activity within crop improvement projects.

2 - that more collecting missions for wild relatives of cultivars should be carried
out.

3 - that collecting within mixed plantings and multicropping systems should be done
in a way that allows the preservation of combinations of interest.

4 — that as different sampling techmiques must be used for different crops and
different environments, a range of realistic collecting techniques should be
developed to meet the needs of collectors.

Concerning forage crops:

5 - that an action programme Lo explore, collect, conscerve, characterize, evaluate
and usce forage plant genetic resources should be initiated jointly by the IBPGR,
FAOQ and UNEP.

Concerning special crops:

6 - that genetic resources programmes should be encouraged to take responsibility
for species of particutar significance such as o, ditional and medicinal plants;
and programmes with regional responsibilities should endeavour to become centres
of excellence for them.

Concerning forestry:
7 - that emphasis should continue to be placed on forest genetic resources, partic-—

ularly species used in arid and semi-arid zones for fuel and other tree specices

of wide social and cconomic importance or potential,
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Concerning quarantine (cont.)
|3

28 - that rescarch initiatives should be taken in the use of in vitro techniques for

"elteaning  up” plant permplasm Lo meet quarantine  regquirements cspecially  as

regards vic rses,

Concerning Lraining:

29 - that support for the trafoning courses at Birmingham University on the couserva-

tion and utilization of plant genetic resources should continue.

30 - that the IBPGR should increase the support for practical training which should be

obtained when feasible at a penehank.

Ji = that regional training should be arranged in order ta widen participation and
M I \

reduce costs.
32 ~ that the IBPGR should consider piving support. for specialist short courses on
computer usage  in o data management  to  include the use of  standard softwire

packages.

33 — that consideration should be piven by FAO to the orpanization of Lraining courses

dealing with problems of plant quarantine.

Concerning publicat iong:

34 — that the TBPGR should continue to issue manuals concerned with the practicalities
of genctic resoorces conservat ion and should consider producing them in several

languapes 1o enhance their usefuiness.,

35 ~ thar  a book covering the topics discusned during the Conference should be

published.

36 - that bodies dealing with plant genetic resources should take steps to promote
public awareness of the need to conserve and utilize them for the benefit of

mankind.

3.2 CLOSURE

[§]
bBro Kahre informed participants that the approval of the series  of recommenda-

tions concluded the official business of the Conference.

On behalt of the three cao-sponsoring Orgaizat ions - FAO, UNEP and 1BPGR -
Dr. K(.‘)lllr(‘ expressed appreciation to the Secverariat of the 1BPGK for the very satis-
atory arranpements that had been made for the Confercnce. He also Chanked those who
had contributed papers and the Convenors ol Sections for their skilloed puidance in
leading discussion. A special word of thanks was piven to the interpreters who had

coped so efticiently with technical discussion.
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Closure (cont.}

0
Dr. Kahre expressed the opinion that one ol the most welcome resules from the
Conference was the opportunity it had pgiven for personal contacls. e wished parti-
cipants continuing success with their genetic resources programmes and then formally

declared the Conference closed.



Monda y

0900

0930

1000

1045

1130

1200
1230

1430

1500

30

1600

1630

- b6 -

APPENDIX 1

PROGRAMME
Registration
Briefing of Convenors
PLENARY SESSTON
Opening 0. Braucr
Addresses of welcome: D.F.R. Bommer - FAO
R. Olcmbo - UNEP
0
L.. Kahre - IBPGR
Keynote address Jo To Williams

"International cooperation; the past decade

and prospects for the next one"

Nomination of dratting committ ee 0. Brauer

TEGUNTGAL_SESS 10N

SAMPLING (Convenor:  J.G. Hawkoes)

Principles of sampling S.K. Jain

Sampling techniques for seed crops . Porceddu

P. J. Murphy and
J. R. Witcombe

Analysis ol variability in cercals
and its practical applications to
the

conservation of penctic

resources

Sampling of vepetat ively propapated J. Ledn

crops

Discussion

CCUSERVATION | (Convenor: R, Olembo)

The prediction of seed deterioration F.H. Roberts and
duving, storapge R. Ellis
Procedures tor monitoring accessions R.H. Ellis and
during sced storape F.H. Roberts



Tuesday
1 April 1981

0930

1000

1030

1100

1130

1200

1430

1500

1530
1600

Wednesday

8 April 1981

0930

1000

1030

1100

1130

- 06 -

APPENDIX 1
(Continucd)

(CONSERVATION cont.)

Problems of storing recalcitrant sced E.H. Roberts and
during collection and conservation M.W. King
Discussion

CONSERVATION 11 (Convenor: E.H. Roberts)

The dmportance of in vitro techniques L. de Langhe

in permplasm conservat ion

Genetic stability in in vitro cultures G.G. tlenshaw
Cermplasm conscrvation in vitros L.A. Withers

present state of rescarch and

importance of cryoprescrvation

Niscussion

CONSERVATION 111 (Convenor: H. Garrison Wilkes)

In situ conservation of genetic R. Prescott-Allen

resources

e of back-parden system and natural L. Holly

rescrves for iso-climatic regeneration
of germplasm samples in Hungary

GConeral nria iples of permplasm 0.1. Frankel

revencerat to

iscunaron

GERMPLASH FXCHANGY (Convenor: R. Smith)

Principles and practice of germplasm R« Smith

distvibution and exchange

Sate and rapid transfer of plant L. Chiarappa and
penetic resources - a proposal for J. Karpati

a plobal system
Discussion
CHARACTERIZATION AND EVALUATION T (Convenor: N.W. Simmonds)

Principles ol characterization and
cvaluation N.W, Simmonds

Principles of evaluation S.K. Jain



- 67 -

GERMPLASM EXCHANGE (cont.)

APPENPTX 1
(Continued)

1200 Time-related problems in the evaluation J. Burley
of forest pgenetic resources

1430  Evaluation of wild relatives of crop J.R. Harlan
plants

1500 Discussion
CHARACTERTZATION AND EVALUATION 11 (Convenor: J.R. Harlan)

1530 Evaluation of germplasm: a case for rice T.T. Chang

1600  Evaluation and documentation of germpldsm: R.B. Singh and
Southcast Asian experience N. Chomchalow

1630 The evaluation of potato germplasm at the Z. Huamin
International Potato Centre (CIP), Peru

Thursday
9 April 1981

0930 Germplasm evaluation at Gatersleben, DDR; C. Lehmann
the relationship between genebank and
breeder

1000 Discussion
DOCUMENTATION (Convenor: J. Warren)

1030 Information capture and the rapid feedback J. Warren
of resnlts

1100 Genetic resources documentation: a progress C. [owes
report

1200 Germplasm documentation: the future S. Blixt

1230 Discussion
UNDER-FXPLOTITED CROPS  (Convenor: S. Sastrapradja)

1430 Minor crops in Southecast Asia 5. Sastrapradja

1500  Geuetic resources of fuclwood tree species C. Palmberg
for the improvement of rural living

1530 Changing priorities in genctic conservation: D.H. van Sloten
leafy tropical vepetables

1600 Genetic resources of medicinal plants R. Gupta

1630 Discussion


http:Genet.ic

Friday

_ 68 -

APPENDIX 1
(Cont.inuecd)

10 April 1481 OPEN FORUM (Presided over by 0.H. Frankel)

0930

1000

1030

1130

1430

The utilization of germplasm collections 0.H. Frankel

Duplication of collections J.T. Williams

Utitization of collections: discussion

A lawyer's reflections on some problems R.H. Demuth

of genctic conservation and exchange

Discussion

PLENARY SESSION

(Presided over by L. thrc)

Closing session: conclusions and recommendations



- 69 -

APPENDLX 2

LIST OF PARTICIPANTS

AFGHANISTAN

M.A. Rashid,

Plant Rescarch and Soil Department,

COSTA RICA

R. Gonzalez,

Mission Adviscer,

Ministry ol Agriculture and Land Reform, Fmbassy of Costa Rica,

Kabul.
ARGENTINA

C. Sanchez Avalos,
Permanent. Representiative to FAO,
Via due Macelli 72,

Rome .

Piazza della Torretta §126/3,

Rome.

J. Léon,

Genetic Resources Unit,
GATIE/CTYZ.,

Apartado 102,

Turrialba.

BRAZILL C. Mata,
Alternate Permancent Representalive to
N.C. Giacomett i, IFAQ,
Nat ional Centre for Genclic Resources, Embassy of Costa Rica,

C.P. 70.000, Brasilia DT,
BULCARTA

L. Djilianov,
Permanent Representative to FAO,
Via Pictro Paolo Rubens 21,

Rome .
CANADA

R. Loiselle,

Central Otfice for the Plant
Resources of Canada,

Canada Department of Agriculture,

Ot tawa.
COLOMBIA

L. Lopez,

Germplasm Bank,

Instituto Colombiano Agropecuaria,
Apartado 151123, El Dorado,

Bogota.

Piazza delba Torretta {26/73,

Rome .

CUBA
T. Rivera Amarau,
Ministry ol Agriculture,
Caltle 16 esq. o la Miramar,
La Habana.
DENMARK
Gene S.B. Mathur,

Institute of Seed Pathology for Devel-
oping Countrics,

78 Ryvanpgs Alle,

2900 Helleru.

P. Necrgaard,

Institute of Seed Pathology for Devel-
oping Countrics,

78 Ryvangs Alle,

2900 Helleru,



EGYPT

- 70 -

S.M. Dessouki,

Agricultural Research Centre,
Ministry of Agriculture,
Cairo.

ETRINPIA

FRANCE

A. Mela,
Institute of
P.0. Box 2003,
Addis Ababa.

Agricultural Research,

M. Worede,

Plant Genctic Resources Center,
P.0. Box 30276,

Addis Ababa.

J. Pernes,

ORSTOM,

Centre National de la Rezherche
Scientifique,

Y1190 Gif sur Yvette.

M. Jacquot,
IRAT/GERDAT,

P.0. Box 5035,
34-032 Montpellier,

GERMANY (GDR)

C. Lehmannm,

GERMANY (FDR)

Central Institute for Genetics and
Cultivated Plants Research,

4325 Gatersiceben.

K.J. Neddenriep,

German Agency for Technical Coopera-

tion (GTZ) Ltd.,
P.0. Box 5180,
PG236 Eschborn 1.

APPENDIX 2 (cont.)
GERMANY (FDR) (cont.)

L. Seidewitz,

Institute fir Pflanzenbau und
Pflanzenziichtung,

Bundesallee 50,

D-3300 Braunschweig.

GREECE

S. Galanopoulou,

Cotton Rescarch Institute,
Sindos,

Thessaloniki.

E. Skorda,
Cereal Institute,

Thessaloniki.
HUNGARY

I. Eke, .

Ministry of Agriculture and Food,
Kossuth Tér 11,

1860 Budapest.

L. Holly,

Rescarch Centre for Agrobotany,
NIAVT,

H-2766 Tipioszele.

INDIA

R. Gupta,

National DBureau of Plant
Resources,
TARI Campus,

New Delhi.

K.L. Mehra,

National Bureau of Plant
Resources,
TARI Campus,

New Delhi.

Genetic

Genetic



INDONESIA
5. Sastrapradja,
National Biological Institute,
Bogor.

TRAQ

H.F. Najeb,

Alternate Permanent Representat ive

FAQ,

Via delle Fonte di Fauno 5.

LRAN

M.H.5. Cargary,

- 71

APPENDIX 2 (cont.)

ITALY (cont.)

to

Seed and Plant Improvement Institute,

Karaj.
LSRAEL

M. Waldman,

National Council for Rescarch
Development
Kiriat Ben Guribu, Building 3,

Jerusalem.
I'TALY

B. Basilijo,

Istituto Sperimentale per la
Cercalicoltura,

Via Mulino,

Sezione 5. Angelo,

Lod. (Milano).

A. Brandolini,
Centro di Ricerca Fitotecnica,
Via Mazzini 30,

Bergamo.

R. Morandini,

Istituto Sperimentale Selvicolrura,

Viale Santa Margherita 80,
52100 Areczzo.

JAMAICA

and

JAPAN

G. Soressi,
Istituto Sperimentale per
1'Orticoltura,

Montanaso Lombardo.

G. Tamponti,

fstituto Sperimentale per
Frutticoltura,

Ciampino Acroporto,

Rome.

G. Wittmer,

Istituto Sperimentale per
Cercalicoliura,

Casella Postale 1,

Fogpia,

V. Thompson
Plant Protection,
Ministry of Agriculture,

Hope, Kingston 6.

M. lizuka,

Faculty of Horticulture,
Chiba University,
Matsudo-shi.

K. Kumagai,

Germplasm Sced Storage Laboratory,

National Institute of Agricultural
Scicence,

3-1-1 Kannondai, Yatabe-machi,

Tsukuba-gun, Ibharaki-Ken.

REP. OF KOREA

Y. Lee,

Plant. Genetic: Division,

Institute of Apricultural Sciences,
Office of Rural Development

Suwon.



MALWAL

MEXICO

NEPAL

K.R. Gausti,
Ministry of Agriculture,
P.O. Box 30134,

Lilongwe 3.

F.A. Cardenas-Romos,
Generic Resources Unit,

Instituto Nacional de Investipgaciones

Apricolas,
Belem 79,

D.F.

Arcos de

Mexico 1.

G.R. Rajbhaadary,
ol

Bligwian,

Department Agriculture,
larinhar

Kat huanais,

S.B.

Nepartment

Rajbhandary,

of Medicinal Plants,
Thapathatli,

Kat hmandu,

NETHERLANDG

Hotlo van der Borg,
Ministry ol Agriculture and Fisheries,
it 0. 59,

HOO0 Al Wapeningen.

Box

NIGERTA

R.O.
Plant Quarant ine Service,

Isiaba,

Moour Plantation,
P.M.B. 56727,

Ibhadan.

L.

National

Dent on,

Hort icultural Rescarch
Tnstitote,

P.MLB. 54737,

Tbadan.

72 -

A?PENDIX 2 (cont.)
NIGERIA (cont.)

AALO. Edema,
National Horticultural Research

Institute,
P.M.B. 5432, 1badan.
PAKISTAN

C.M. Anwar Khan,

Pakistan Agricultural Research
Council,

P.0. Box 1031,

lslamabad.

PAPUA NEW GUINEA
K. Aburu,
Department of Primary Industry,
Lowlands Agricultural Experiment
Station,
Keravat .
PERU
A. Grobman,
Instituto Nacional de
Agraria,
Sinchi Roca 2782,
Lima.
A. Maunrique Chavez,
Programa de Maiz,
Universidad Nacional Agraria,
Apartado 456,
Lima.
PHLLIPPINES

R. Valmayor,

Philippine Council [for
and Resources Research,
Los Banos,

Laguna.

Investigacidn

Agriculture


http:Investigaci.6n
http:Indust.ry

POLAND

B. Kranski,

Office for Agriculture Programmes,

Ministry of Apriculture,
Wspolna str. 30,

Warsaw.

Jo Szyrmer,

Plant Breeding and Acelimatization

Institute,

Radzikow, nr. Warsaw.

PORTUGAL,

M. Mota,
Department of Genetics,
National Apronomical  Station,

OQeiras.

SENEGAL

T.A. N'Doye,

Centre National de Recherche
Agronomique,

P.0O. Box 51,

Bambey.

STERRA LEONE

Be Janakiram,
Rice Research Station,

Rokupv.

SPAIN

J.M. Bolivar,

fnstituto Nacional de
Aprarias,

e/ José Abascal 9h,

Madrid,

M.A. Bueno,

Banco de Germoplasm,
Finca Eb Encin,
Apartado de Correos 127,
Alcala de Henares,
Madrid.

Investipaciones

73 -

SPAIN (cont.)

A. Cavero,
Embassy of Spain,
Via di Monte Brianzo 56,

Rome .

Jo Miranda de Larra,

Permanent Representative to FAO,
Embassy of Spain,

Via di Monte Brianzo 560,

Rome .

SRT LANKA

SUDAN

SWEDFN

P. Ganashan,
Repional Rescarch Centre,

Karadian Aru.

M.0. Khidir,
Department of Apronomy,
Faculty of Agriculture,

Shambat .

GC.G. Junback,
Ministry of Agriculrure,
Stockholm.

SWITZERLAND

SYRIA

M. Ingold,

Federal Station lor Agronomic Rescarch,

Nyon.

M.R.G. Rifain,
Syrian Plant Genetic Resources
Agricultural Rescarch Center,
Douma,

Damascus.

Unit.,


http:I'(.e.ra
http:Minist.ry

- 74 -

TANZANTA

J.S. Mtenga,

Alternate Permanent
FAO,

Embassy of Tanzania,

Representative to

Via Giambattista Vico 9,

Rome.

THATLAND

N. Chomchalow,

Thailand institure of Scientific and
Technological Rescarch,

196 Phahonyothin Road,

Bangkhen,

Bangkok.

L. Pongpangan,

Thailand Institute of Scientific and

Technological Research,
196 Phahonyothin Road,
Bangkhen,

Bangkok.

TUNISIA

A. Daaloul,

Institut National d'Agronomie de
Tunis,

43 Avenue Charles Nicolle,

Tunis.

A. Ozturk,
Embassy ot Turkey,
Via Palestro 28,

Rome .

K. Temiz,
Regional Agricultural Resecarch
Institute,

lzmir.

U.K.

U.S.A.

ZAIRE

APPENDIX 2 (cont.)

J. Hanson,

Overseas Deve'opment Administration,
Eland Housc,

Stag Place,

London.

S. Huyshe,
Sand, Sidbury,
Sidmouth, Devon.

G. Jenkins,

Agricultural Rescarch Council,
160 Great Portland Street,
London.

P. Mumford,

University of Birmingham,
P.0. Box 363,

Bi rmingham.

R.W. Smith,

Overscas Development Administration,
Eland House,

Stag Place,

London.

J. Hlarlan,

University of Illinois,
AW-115 Turner Hall,
Urbana, 1llinois.

H.G. Wilkes,

University of Massachusetts -~ Boston,
Boston, Massachusetts.

K. Mbilawa,
Embassy of Zaire,
Via Mecenate,
Romce.



CO-SPONSORING ORGANIZATIONS

FAOQ D.F.R. Bommer
0. Brauer

UNEP R.J. Olembo,
P.O. Box 30552,
Nairobi, Kenya.

IBPGR E. de Langhe,

Tropical Agricultural Lab-
oratory, Catholic Uni-
versity of Leuven,

Kardinaal Mercierlaan 92,

3030 Lcuven, Belgium,

R.H. Demuth,

Surrey and Morsc,

I15 15ch Street, N.W.,
Washington D.C.,

U.S.A.

M. Dokuzopuz,

Faculty of Agriculture,
Ege University,
Bornova, lzmir,

Turkey.

L. thrc,

Swedish Sced Testing and
Certificatrion Institute

5-17173 Solna,

Sweden.

G. Scarascia Mugnozza,
Facolta Agraria,
Universita di Bari,

Bari, ltaly.

FAO/1BPGR

Sccretariat, FAO N.M. Anishetty
J.T. Esquinas-Alcazar
D. van Sloten
J.T. Williams

FAO/TBPGR
Regional Staff

APPENDIX 2 (cont.)

G. Ayad,

Germplasm Institute,
Via G. Amendola 165-A,
Bari, ltaly,

A.B. Damania,
Germplasm Institute,
Via G. Amendola 165-A,
Bari, Ttaly.

K.5. Dodds,
c¢/o TBPGR Secretariat,
FAO, Rome.

W.F. Kugler,
Callao 2075,
Buenos Aires 1024,
Argentina.

P.M. Perret,
¢/o UNDP,
P.0. Box 575,
Ouagadougou,
Upper Volta.

E. Porceddu,

Germplasm Institute,
Via G. Amendola 165-A,
Bari, ltaly.

R.B. Singh,

Regional Office for
Southeast Asia,

Maliwan Mansions,

Phra Atit Road,

Bangkok 2, Thailand.

J.R. Witcombe,
c/o UNDP,
P.O. Box 2317,

Damascus, Syria.



FAO Staff

Agriculiu

bepartmen

Forestry

Nepartmen

TAC Secre

Consultants

re
t

tariat

- 76 -~

A. Bozzini

W.P, Feistritzer
Jo Karpati

P. Mahadevan
Juil. Monyo

Jore Sykes

. Poctiray

G. Palmbery

S. Risopoulos

S. Blixt,
Weibullsholm Plant Breed-
ing Institute,

Landskrona, Sweden.

R.H. Ellis,

Departmeant of Apriculture
and Horticulture,

University of Reading,

Farley Gate,

Reading, U.K.

B.V. Ford-Lloyd,

Nepartment of Plant
Biology,

University of Birmingham,

P.0. Box 363,

Birminpgham, U.K.

A. Greaves,

Commonwealth Forestry
Inostitute,

South Parks Road,

Oxford, U.K.

N. I,
Department of Biolopy,
The University,

Sout hampton, UK.

G.G. Henshaw,

Department of PPlant
Biolopy,

University of Birmingham,

P.0O. Box 3671,

Birmingham, UK.

APPENDIX 2 (cont.)

S.K. Jain,

Department of Agronomy,
University of California,
Davis, CA 95616, U.S.A.

P. Murphy,

Department of Biology,
The Open University,
Walton Hall,

Milton Keynes, UK.

E.ll. Roberts,

Department of Agriculture,
University of Reading,
carley Gate,

Reading, U.K.

N.W. Simmonds,
School of Agriculture,
West Mains Road,

Edinburgh, Scotland.

J. Toll,
c/o [BPGR,
FAO, Rome.

J. Warren,

Office ol Biometrics,

Taylor Hall,

University of New Hampshire,
Durham, New Hampshire,
U.S5.A.

G. Whitc,

USDA Agricultural Resecarch
Centoer,

Beltsville,

Maryland 20705, U.5.A.

l.. Withers,

Department ol Agriculture
and Horticulture,

University of Nottingham,

Sutton Bonington,

Loughborough, hLeics., UK.



APPENDIX 2 (cont )

CGIAR CENTRES (cont.) ISTA A. Lovato,

T Institute ol Apronomy,

crp 7« Huaman, Via Filippo Re 6,
Apartado H969, Bolopgna, traly.

Lima, Peru,
Nordic Genebank
TCRISAT  M.H. Menpesha,

. Fo Kjellgvist,
Patancheru - ALP, 5027324,

Box 1547,

India. e .
) 221010 Lund, Sweden.

K.K. Nirula,
Patancheru, A.P. 502324,

India.

B, Sipurbjornsson,

Apgricultural Rescarch Institute,
Keldnaholt

1O Reykjavik. leeland.,

HITA N.Q. Ny,
Oyo Road, P.M.R. 5320, Vo Yodpaard,
Ibadan, Nigeria. Box 15473,

22101 Lund, Sweden.
HoY.C. Ny,
Oyo Road, P.M.B. 5320, UNHCR G. Saparra,
Ihadan, Nigeria. Paltais des Nations,
Geneva, Swit zerland.
W.M. Steele,

Oyo Road, P.M.B. 5320, WARDA A0 Abitrin,
Ibadan, Niperia. I'.0. Box 101y,
Monrovia, liberia.
TRRY T.1. Changy,
0ok 93, NON-GOVERNMENTAI ORGANIZAT L0t
Manila, Philippines.
AAALA JMo Menyonga,
INTER-GOVERNMENTAL ORGANTZATIONS PO, Box ooy,
Addis Ababal Bthiopia.
115G HoHe van der Borp,
Fxecnt ive Secrelary, FHCARPTIA .G, Hawkes,
EEC Procoamme on Genecic Resources Department of Plant Biolopy,
and Renistance Breeding, University ot Birmingham
Minist ey of Apricalture and Fisherice PO Box 3073, ,
P.O. Box WY, Birmiogham, U.K.

6900 AR Wapeningen.
[HCN K. Prescott—Allen,
22 Richlica Road, Chambly,

Quebee, Canada,

FAQJUNDY Buropean Propramme

on Genetic Resourcesn

G. de Bakker,

UNDY/UNO, SABRAO O.H. Frankel,
Geneva, Switzerland, Division of Plant Industry,
GHIRO,
1 TCA J. Soria, .0, Box 1ooo,
Apartado 59, Canberra City, Australia.

Coronado 2200,

San Josd, Costa Rica.



- 78 -

APPENDIX 2 (cont.)

OTHER ORGANIZATIONS

NSSL P, Stanwood, G. Grassi,
Colorado State University, l1stituto Sperimentale per le Frutticoltura,
Fort Collins, Ciampino Acroporto,
Colorado 805273, U.S.A. Rome .

NRVS D. Astley,

J.H. Monyo,
Research Development Centre,
FAO, Rome.

Wellesbourne,
Warwick GV3% 9EF, U.K.

OBRSERVERS
LTl P. Mooney,

. International Coalition for Development
A. Abou-Zeid,

Plant Genetic Resources Center,
P.O. Box 3077206,
Addis Ababa, Ethiopia.

Action,
Bedlord Chauwbers,
Covent Garden,
London, W.C.2, U.K.
A. Bozzini, Al N

. Nicotra,

Crop and Grassland Produection Service, . . .
Istituto Sperimentale per la Frutticoltura,

FAQ, Rome.
Ciampino Acroporto,

i Rome .
G. Casadei, orme

Via Marangoni 7,
A.M. Olivieri,

{stituto di Agronomia,

Rome.

Via Gradenipgo 6,

P. Fasella
’ 35100 Padova, ltaly.

Istituto Chimica Biclogica,
Cittd Universitaria,
P. Poctira
Rome . Yo ) . o
Plant Preduction and Protection Division,

. . I'AO, Rome.
W. Feistritzer, !

Seed Production and Certification Unit,

3 Yo 0 :
FAO, Rome, S. Porcelli,

Istituto Sperimentale per 1'Orticoltura,

. . Via Conforci 11
C. Fideghelli, | Ll ¥
N . ) . . Salerno taly.
Istituto Sperimentale per la Frutticoltura, ’ Y

Rome .
D.S. Querol L.,

. Departamento de Fitotecnia,
U. Laneri,

CNEN -~ Casaccia,
C.P. 2400, Rome.

Universidad Autonoma Chapingo,

Chapingo, Mexico.

C.Y.L. Schotman,
Plant Protection Scervice,
FAO, Rome.

S. Lucretti,
CNEN - Casaccia,
C.P. 2400, Rome.

V. vallega,

M.C. Fowler,
Istituto Sperimentale per la Cercalicoltura,

Nat ional Sharccroppers Fund,
Rt.,3, Box 99,

Wadesboro, NC 28170,

U.5.A.

Via Cassia 176,

Rome.



OBSERVERS (cont.)

J.T. Sykes,
Plant Production and Protection Division,
FAOQ, Rome.

E. Weltzien,
Kaufmann Str. 79,
53 Bonn, W. Germany.

G. Zitelli,

Istituto Sperimentale per la
Cerealicolrura,

Via Cassia 176,

Rome.

RAPPORTEURS
Chicef Rapporteur K.S. Dodds

N.M. Anishelty
P. Ganashan

Assistant
Rapporteurs
7. Huaman
L. Nolly
R. Loiselle
K.L. Mehra
R. Smith
D. van Sloten
G. White

- 79 -

APPENDIX 2 (cont.)



Croston, R.P. and J.T. Williams.
1981

Hartmann, H.T. and D.E. Kester.
1975

Hawkes, J.G.
1980

Jain, S.K.
1975

King, M.W. and E.H. Roberts
1979

Marshall, D.K. and A.H.D. Brown.
1975

Furseglove, J.W.
1968

Purseglove, J.W.
1972

Withers, Lyndsey, A.
1981

Whitmore, T.C.
1975

APPENDIX 3

REFERENCES

A World Survey of Wheat Genetic Resources.
AGP: 1IBPGR/80/59, FAO, Rome.

Plant Propagation: Principles and Practices,
Inc., Englewood Cliffs, N.J. U.S.A.

Prentice-Hall,

Crop Genet ic Resources Field Collect ion Manual,
EUCARPTA/ IBPGR.

Population structure and the effcecte of breeding system
In Frankel, 0.H. and J.G.

Resources tor 'Taday and Tomorrow,

Hawkes, eds.  Crop Genetic

Cambridge, Camoridge

University Press, p. 93--80.

possilile approaches.  AGP:1BPGR/79/44, FAO, Rome.
Optimum sampl ug stratepics in genetic conservation.
In Frankel, ©.H. and J.G.

Resources for Today and Tomorrow, Cambridee, Cambridge
el RSP (A a i

Hawkes, cods.

University Press, ve 53-80.

Tropical Crops, Dicoryledons 1 and 2 Longman Group

Limtted, Loucorn.

Tropical Crop:., Honocytyledons 1 and 2 Lonpman Group

Limited, London,

conserviarion.  AGPsIBPGK/81/30, FAQ, Rome.

Tropical Rain Forests of the Far East.  Oxford:

Clarendon Press.



