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fegilops spp Allium spp

Avena spp Lactuca spp

Triticum dicoccum

Brassica spp
Triticum aestivum

BEeta spp
Triticum dicococcides

Daucos carota

Hordeum vulgare

Raphanus sativus

Hordeum spontaneum

Olea europea
Sorghum spp Cucumis melo
Pennisetum spp

Ficus carica

vivia faba

Phoenix dactylifera

Lens culinaris

Vitis vinifera

Vicia sativa

Pistacia vera
Cicer sativa :

Lupinus termis

Trifolium alexandrinum

Trifolium spp

Medicago sativa

Medicago spp

Heydesarum corenarium

Heydesarum SPP
Lypinus spp
Lotus Spp
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Lycium shawii Hoem & Schult. ry
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Panicum turgidum Forssk 1A
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Plantago albicans M



Plantago ovata
prosopis farcta Machride
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prumus wursina Kg.
pyrus syriaca Boiss
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zizyphus jujuba Lam.
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THE GENETIC RESOURCES PROGRAM
I CARDA

The heritable diversity of plants has been exploited to meet human

needs since the dawn of agriculture, 1t is on this diversity that the_
successes of plant breeding have historically been built. Plant germ-
plasm is one of man's most valuable natural resources. |t provides the
genetic diversity for the modification, improvement and breeding of high
yielding crop varieties and has also proved indispensible to agricultural
development through the production of improved, well-adapted and disease
resistant cultivars in many crops. The exploration, collection,
preservation, documentation and distribution of germplasm collectively, is
an activity of fundsmental importance to the effectiveness of ICARDA's crop
improvement programs. The charter of ICARDA establishes that a high
priority be placed on this activity. Since itsinception, 1CARDA was
envisaged as a principal genetic re50urce center for barley, durum wheat,

faba beans and lentils,

1CARDA has invested considerable efforts and resources in amassing
wide germplasm bases for its mandated crops and has been extremely
successful in doing so. About 6000-7000 accessions have been so far

assembled {Table 1),

The cereal and legume germplasm collections contain material that
displays tolerance to cold and drought as well as resistance to disease
and insects. The pasture and forage germplasm collection has many
potentially useful accessions some of which can be used directly as

pasture cultivars,

There is an urgent need now to carefully conserve and document
these germplasm collections for more intensive use by the scientists at

(CARGA and for distribution to breeders elsewhere in the worid. During
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the initial development phaze of NARDA, the maintenance of its germ-
plasm was logically reiegated to a second priority. The stage has now
been reached to give more attention and allocate more resources to
germplasm work, To this end, a Genetic Resources Program has been
established, |

The brcad objective of the Genetic Resources Program is to safe-
gaurd and make available for crop improvement purposes, the genetic
variability of those crop species which ars of interest to the Center.

To achieve this objective, the GRU will actively pursue a
vigorous program for the exploration and collection, the conservation,
the characterization and evaluation, the documentation and the dis-
tribution of the germplasm of these crops.

The GRU will develop a global data base for each of its mandate
crops to disseminate information and promote the use of the center's
germplasm,

Another major activity of the GRU will be the promotion of a
regional network of genetic resources work through organized training
programs, joint participation in regional activities and through col-.
laboration with other research organizations and research centers.

The GRU will also devote part of its time to genetic resources

-related research.

Responsibilities and Program of Work of the Genetic Resources Unit

e m i wmmem mmw ==

There is a need for continuing collections of germplasm of I1CARDA's

_mandate crops both within ICARDA's region and in other areas. The wide

diversity of the Center's major crop plants is rapgidly disappearing.
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New and introduced cultivars are replacing old land races and primitive
forms thus destroying much of the basic materials from which new
varieties are developed, New land-use systems, modern farming methods
and the destruction of wild habitats are leading to the elimination of
weady species and wild relatives. These processes of genetic erosion
are destroying the material which breeders require for the production
of high yielding, better adapted and more disease and/or insect resistant
varieties. The GRU is participating with other national and
internaticnal organizations in conducting collecting missions. The
unit and the crop programs have drawn up priorities for materials to

be collected and the countries from which collections are to be made.
These collecting missions are organized to fill geographic and genetic

gaps in the e2xisting collections.
8 Documentation_and_Evaluation

Information on collecting missions, passport data, and data on the
evaluation of agronomic traits and morpho-agronomic characteristics are
being documented for each accession.

The GRU has started to collate the data on the caollection from
collectors, donors and breeders. Al! evaluation data generated by the
scientists (breeders, agronomists, physiologists, chemists, pathologists,
entomologists) are being provided to the GRU for documentaticn. The GRU
is co-ordinating its activities with the scientists to make this trang-
ference of data as easy as possible. In addition, data for a minima!
list of descriptors are recorded during the multiplication or rejuvenation

of the germplasm.
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The GRU is being supported by o computerised data processing
system which is essential for data management and seed store
management. Data management involves the creation of a computer data
bank containing all the existing information on vach accession, The
ability to instantly retrieve desired accessions with specified com-
bination of traits is a feature of the dats managenent system, The
seed management system monitors and records seed movement and instantly
retrieves information on existiag sz2ed stocks and the history of seed
novement for any desired asccession. The computerized system is an
intergrative one enabling extensive data file manipulations which
include sorting, merging, selection and statistical treatment of files

and cross files,

C. Germplasm gonservation

The primary responsibility of the program which will be conducted
by the Genetic Resources Unit (GRU), would be to conserve ICARDA's
germplasm as base collections in long-term storage for safe-keeping
and as active collections under storage conditions for the use by plant
breeders and other scientists,

The main task of the unit is to maintain active germplasm

collectians tc be housaed in a cold store and aintain at 4°C » 2°C
at 15¢ RH for use by the breeding programs.

The magnitude of this task needs to be highiighted.
1. The 60,0023-73,000 accessions will be stored into various types of

collections,
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The types of collections within each crop species will include.
(a) 0ld and recently-released varieties.

(b} 0!d land races.

(c) Wild and weedy relatives of the crops.

{d) Genetic stocks which are the results of detailedgenetic

studies of diseases, pests, and other desirable traits.

(e) Advanced breeding lines with potential value for which

storage is justified,

(f) Breeding material deferied for future use, that is, a
limited number of lines which must still undergo selection
and which cannot completely or immediately be studied in
the crop programs,

Oupllcates in collections and mixture of genotypes are being

identified and sorted out using the computerized data bank.

Simplifying the collections is absolutely necessary to avoid

confusion and duyplication of effort and resources in the

evaluation, multiplication, documentation and conservation of the

center's germplasm,

Germination tests will be carried out on all the accessions,
This is a formidable task by itself and the appropriate facilities

are being established and personnel are being trained.

An efficient computerised stock control system has been devised
and is being tested to monitor the availability seeds and seed

viability in the cold store,.

Rejuvenation of accessions would be necessary when viability has
falten and seed supply becomes limiting. The rejuvenation of

germplasm is an on-going activity,
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6. bt is recognised the GRU performs a basic function for the crop
improvement programs and it shou!d be strongly emphasised that
the Unit will function effectively only if it has 3 close and

co-operative working relations with these progrars. The main-

tenance of the active collections in the rmeldium term storage is
the responsibility of the GRU whereas the working collections
would remain the breeder's responsibility. In order to avercome
the problem of defining where the GRU ccllections ond and the
working collections beyin, each brecdar wili deposit as many
seiected lines from his working conditiors to the GRU as he
wishes. The working collections of the Sreeder would generally

be small and would be maintain-d during the course of the breeding

program, It is envisaged that there wil! be active intercharge of

material between the breeders and the GRY, The br =ders wouid
each year be depositing new lines for safe-keeping ant withdrawing

accessions from the unit,

Seeds received from breeders will have to be cleaned |f necessary,
tested for germination, weighed and stored. |If these seeds are in small

quantities, they would have to be multiplied by the GRU.

- - - o —

Long term storage of the base collections i an caually irportant

task for the GRU, Coliections will be identified whigcn need to be

duplicated in long term storage. The GRU is burlaeing oo contacts
with other Plant Geretic PRescurces centers In other countries gnd i

arranging for the long term deposit of duplicate samples af all ICARDA's

valuabie germplasm,
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D. Germplasm_Movement

= L T - -

The GRU performs an impartant rofe in the acguisition and distri-
bution of ICARDA's germplasm. In ccllaboration with the crop prcgrams,

is also monitors the movement of all nurseries sent cut by {CARDA,

The germplasm unit is responsible for the acguisition of new
germplasm material from donor organizations. The Unit documents,
performs germination tests and multiplies seeds when necessary; a
sample of the seed is stored in the active collections and sub-samples

are distributed to the breesder concerned.

The unit also responds to requests from outside organizations for
seed material. This is becoming 2n increasingly important activity.
The unit is fully exploiting the computerised data bank and its very
large collections to produce specialised germplasm colle tions for

feeding to national breeding-programs.

In order to facilitate the rapid and safe movement of plant
germplasm to and from ICARCA and to prevent or, at least to signifi-
cantly reduce the chances of germplasm serving as a vehicle for the

transfer of pathogens or pests, the Seed Healih tLaboratory of the

unit institutes appropriate quarantine and safeguard procedures if

and when necessary. This laboratory is responsible for the inspection
of tncoming and outgoing seeds, post-entry control, field inspection
of crops to ensure that only seeds from healthy plants are exported
and the monitoring of seed-borne pests and diseases, The laboratory
will, in the future, serve as an information base for pests and

pathogens of quarantine and/or economic importance for ILARDA crops.
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The information will inctude life cycles, host ranges, diagnosis,
geographic distribution and other factors for use in pest risk
analysis, pathway analysis and developing profiles of the pests

so that biolcgically sound or regulatory decisions can be implemented,

E. Training

The training of germplasm workers in ICARDA's region needs
strengthening and developing. This is an cverriding constraint for
the development of genetic resources activities in the region, Trained
personnel are required to exploit, conserve, evaluate and utilize Fast-
disappearing genetic resources before they are eliminated altogether,
The GRU plans to conduct short training courses on a regular basis to

provide instruction in all aspects of germplasm activities.

F. Research

.

While the GRU to a large extent is a research suppart unit, it
is envisaged that a certain amount of research work will be conducted

within the framework of the program activities.

Applied research directly related to ICARDA's germplasm will be
undertaken, Topics will include {1} The development and uti]iiation
af crop ecology data to determine gaps in the collection and to
rationalize the size of the collecticns ta be stored. (2) The factors
responsible for the genetic differentiation between duplicate entries.
(3) The development of technigues for the analysis of the Center's
germplasm data and (4) The utilization of wild relatives as sources

of genetic variability (in collaboration with the crop pragrams).
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The Seed Health Laboratory will conduct studies {1} to evatuate
sultable routine test methods (2) To evaluate new pesticides for the
contral of seed-borne pests and diseases (collaboration with entomo-
logists and pathologists) and (3) On the epidemiology of seed-borne

diseases (collaboration with pathologists).

Physical Facilities

A pre-fabricated building is currently being used to house the
GRU temporarily. This building has a cold room for the active col-
lections and provides limited laboratory and office space. The
faciliteis are barley adequate for the imnediate situation. A low-
temperature chamber for the long-term conservation of the base cotl-
lection is not available. The base collections will be maintained
in deep-freeze chests until a pre-fabricated coid room is available

in a permanent building to be established in the next two years.

CGIAR Views on Genetic Resources

The Consultative Group on International Agricultural Research(CGIAR)
is very supportive of genetic resources activities at the International
Agricultural Research Centers (1ARCs) which are crop-oriented. (CGIAR
Integrative Report, 1CW/B2/06, September, 1982). The Consultative
Group highty commeds the work already done at the IARCs and suggests
that accelerated efforts be made to expand and consolidate activities
where possible because '"for many crop-oriented }ARCs, germplasm con-
servation, evaluation and enhancement will probably become a major
activity and one of the principal reasons for their continued existance

in future'',
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Table ! :6ermplasm colletion status at ICARDA
and major saurce of the accessions.

Crops Ma jor Source
Accessions
Cereals
Barley 14140 U.S.D.A.;Germplasm Inst.-Bari,ltaly.
Durum wheat 15960 U.S.D.A.;Germplasm Inst.-Bari,Italy.
Bread wheat 562 ICARDA Breeding lines,
wild spp. 209  ICARDA Collections.
Food Legumes
Lentil 5486 U.S.D.A.
Regional Pulse Improvement Project,lran
Univ. of -Agric.and Tech.,Pantnagar,India
Plant Introd.Stat.,Pullman,Washington.
Chickpea 5350 ICRISAT;ALAD/ICARDA collections.
Faba beans 3090 ALAD/ICARDA collections,
Manitoba Univ.; Spain, Cyprus.
Forages
Redics 3150 ALAD/ICARDA collections.
SADAF South Australia.
Pisum 3219 Bart, Italy; John Innes [nstitute, U.K.
Vicia 3730 Bari, ltaly; East Germany (D.D.R.).
ICARDA Collections.
Trifolium B80S  1CARDA collections,
Beltsville Maryland, U.S.A.
Triganella 137  ICARDA collections; Egypt.
Astragalus 287  ICARDA collections.
Beltsville Maryland, U.S.A.
Onobrychis 731 Belstville Maryland, U.S.A.
ICARDA collections.
Montana State Univ., U.S.A.
Alfalfa 855 Beltsville Maryland, U.S.A.
tebanon collections,
ICARDA collections. -
Lathyrus 500 East Germany, Ethiopia.
1CARDA collections,
Triticale 1565 CIMMYT,; Manitcba, Canada.
Barley 1719 U.S.D.A., Germany.
Avena 530 Beltsville Maryland, U.S.A.; Germany.
Grasses 600 Beltsville Maryland, U.S.A., Germany.
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Documentation in ICARDA

The main uses of germplasm collections are to supply genes to
improve agronomic characteristics, and as a source of new genes for
resistance to plant pests and diseases, Collecting seed samples of
the worids germplasm is a major effort, and many rplant explorations
have helped to preserve part of the genetic diversity that exists,
For that our first priorities should be given to the preservation
of germplasm and for development of information retreival systems

that will facilitate more efficient use of germplasm collections.

Effective utilization of a germplasm collection is dependant
upon the system that manages the collection, and there is no cdoubt
that we have reached a point where the information can no longer be

handled by handwritted lists.

Nowadays, in many fields computers are helping us to store and
handle information in a variety of ways that weuld have been impos-
sihle previously. tt is clear that computers by themselves are
useless, without the proper programming of the computer for handling

the data.

The objectives of ICARDA were to develop ar information system
for its germplasm collections, including inventory control, taxonomic
and agronomic characteristic discripticns, .
There are three aspects to data management of a germplasm

collection:~

a) Data preparation.
b) Forming data files,

¢c) Obtzining results from the data files.

The importance of the information system must be ease of data

preparation, organization, management, maintenance, updating,
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data retreival after queries, and the development of procedures

for analysing data.

The data management system of the germplasm collections is

divided into four main areas:

1= Passport information

2- Collecting information

3-  Evaluation information that includes morpholegical
and agromonic information.

b- Seed stock control.

Passport information

The passport data will be gathered from the collection and

donor organisation, as follows:-

Accession Number: The number that is given to new material.

e.g. tLL No. = International Legume Lentil number.

Donor Qrganisation: The name of the organisation from which the collection

was obtained.

Donor Number: The name or number of the accession as sent by the

donor or donor organisation.

Collector/Breeding Organisation: The name of the organisation which

originally coliected or bred the accession.

Name of collector: The name/names of person/persons responsible for

collection of material.

Collectlion or pedegree number: As indicated by the donor.
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Date of Collection: The month and year when collection made or

bred.

© aririote
I

Country of Origin: The country of collection or the country where
bred. -

Town or Province: The province or the town from where collected.

Date Received by ICARDA/ALAD: The month and year when the collection
was received by ICARDA or ALAD.

Remarks: Additional site data e.g. latitude(N), Longituce({E/W),

Altitude(m) above sea level, or location of collection.
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SIED MEALTH AND GERMPLASM EXCHANGE

Marlene Dienmann

Like animals and human beings, plants are also affected by diseases.
By definition (Anonymous 1973) disease is a "deviaticon from nor—al
functioning of physiologica! processes, of sufficient duration to
cause disturbance or cessation of vital acrivity’'., A disesse tecores
apparent in certain symptoms, such as deviatior i colour, growlh,
etc., or sometimes through visible structures of the gathogen

{pustles, conidiophores, etc).

We have to distinguish betwean seed diseases, where the seed is a
victim of the disease {e.g. storage pathogens. fike Aspergillus
flavus) and seed-borne diseases where t-e seed is the wvehicle of
nathojendissemination {e.g. bunt of cercals, Tilletia spp)(Neergiard

1977).

Diseases are caused by "pathogens' which infec: the host plant and
establish a parasitic relationship. Any part 0f the slant is suhject
to disease which may occur at any stage: seed, sesedling, growing plant,
etc. The infection may be systemic, that is invading the whole plant,
or restricted to the attacked part of the plant. Different groups of

pathogens can be distinguished:

1. Viruses L
Almost all plants may be hosts of cone or more viruses. Viruses
are of submicroscopic size and composed of protein and nucleic
acid. They multiply in their host cells and are generally
distributed tnroughout all parts of the infected niant. There-
fore vegetative propagation material from an ir‘ected plant will
mos} probably contain the virus. Fortunate!v the majority of

viruses is not seed-transmitted. However, in Lecuminosaz, in stone



-

- 212 =

fruits and Compositae a considerable number of seed-transnitted
virusas is known, (Examples: Barlev stripe masaic virus: Bean

vellow mosaic virus).

Bacteria

Bacteria are the smallest pathogens that can be seen with the aid
of microscope. Many of then live as sacrophytes on decaying
plant material. Some 170 are pathogenic to glants, and about
60 of then are seed-transmitted. (Neergaard, 1877V,

{Exaples : Pseudorrnas pisiy Xanthc—rnas campes: e

Funaqi
In this group we find the largest number nf Lnowr plant carthogens,
Their fruiting staqes, called spcres, arc to be seen easiiv oitn
a hand Jens or even the unaided eye, Manv funga! diseas2. are

i

c -

Fe308

0
4]

kncwn to be seed-borne. {Examples: s—uts and bunts of
Ascochyra biight of legumes).

Nematodes

Meratades, or eelworns, are long and thin roandwarms, Tey are
agproximately 1 mm long and more or less transzarent. Some of
them form cysts or galls which may be carcied with sexds as con-
comitant contamination, i.e. loosely mixed with seed cr in soil.
Others are seed-transmitted in or below the seed coat. (Example:

stem nematode, Ditylenchus dipsaci!.

Parasitic Seed Plants

Most parasitic seed plants do not contain crlorcoby it and
parasitize their hostplants in a si~ilar ~ann=r as fungi do, At
a heavy infestation rate they can “ill 3 zrop completely. Treir
seeds are often adhering to crop seeds. [(Exarmple:luscuta spo;

Jrobanche spp 00 various crops;.

insects

insects are not infactious in tre classical wav, Dol s5om2 may be

f

ed. Those inseclts attalweing

£

Q1

easily transmitted in or with -

¢l

¢



- 213 ~
seeds, like pruchids or grain weevils are usually carafully
controlled, because they manifest themselves easily and

pecause they destroy the seed quickly.

Transport of the pathogen to the host plant can be active or
passive. Transport by wind, water or through ''vectors' plays a
major role. Direct transmission takes place through seeds, aallen,
and vegetative material such as roots, tubers, cuttings, etc.

Some pathogens are transmitted exclusively or almost exclusively

by seed, e.3. loose smut of cereals (Ustilago spp}, bariey stripe

disease (Helminthosporium gramineum) and some viruses, Others

are transmitted by seed 3s well as by air, water, insects, nenatodes,
etc. All groups of plant pathogens and pests (exept MLO,RLO} can
be seed-transmitted. They may be located in the seed-coat, in

the endospgerm or in the embryo.

More than 1000 host-pathogen combinations are documented to be
ceed-borne, and the number is ever increasing., Some plant genera
are mure affected than others, Cereals and legumes are among the
host plants with a wide range of seed-borne diseases (Richardsor

1378, 1931},

Some pathogens remain viable in seed only a short time. Others
survive for more than 30 years (Neergaard 13877)}. The conditions
favourable for maintenance of a high germination level of seed,
i.e, low relative humidity and tow temperature, are also most
favourable for the survival of the pathogen. The ''seed-diseases"

in the strict sense are suppressed under these conditions.

The risk of infecticn with seed-borne pathogens for a germplasm
collection is rather greater than for commercial seed producticn.
During rejuvenation a large number of different accessions
coltected in different parts of the worid is grown closely together,
If only ore of them is infected, the risk for dissemination to the

others is high, An example is the infection of the USDA pea
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collection with pea seed-borne mosaic virus. They had been
increased in California near Canadian breeding lines, wnich Tater
oroved to be infected with the virus., Symptoas of this virus are
generally atypical for virus-infection and do rot srow at all wnder

cartain conditions (Hampton et a1.1976).

Germplasm collections infected with seed-borne pitiogers gy very

well act as vehicle in the spread of diseases.

‘T

“any cathogens have already been spread
world, Vike careals' emubs and Huntts.  Howaw ool i Dlarta, T
arganisms also show a genetic variation. (orresgonding 1o 0
iines or varieties of a plant species, thers are th2 pathogen’c
races of a microorganism, There is a considerable variaticn ir tne
parhcgenic potential in different parts of rre world. introduciion
of new races af pathogens already present in 3~ area <an hanve
catastophic effects. An example is the epize~ic of rice blast

diseasz, caused by Pyricularia oryzae, in Lozer volta and Nigeria

1971. The new pathogenic races came in with nmaterial from tne
Phitippines., They attacked especially the ol Af-ican cultivars,
SR

which were resistant to the African races but e<trera’y suscepnt Liaz

to the Asian races (Neargaard 1980).

More striking however, is the spread of diseases to countries
where they did not occur before. There are still thousands of
hazardous organisms not distributed throughout tre world. EIvery
year potentially dangerous pathogens are intercepted wherever
effaective control of incoming material is sustained. Although ic
cannot be predicted whether a pathogen wil! mecome establishes in
a new area - certain climatic conditicas are reguired - there i3
the risk that the new pathogen will becose important.,  Many
exarples for the catastrophic effact of newly Introduced catharens
can be given from the zast. Scme recent fases wcre “re introlaction

of tobacco blue mould to Europe, of soy besn ¢vst nenatode o fhe

'mited States, of yellow rust o Ausiralia, o dscochiyta ratiel o

Canada (Anonymous 1983).
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Bearing these risks in mind, most countries have imposed quarantine
regulations, Some are very rigorous, and quarantine officers observe
them strictly; in other countries regulations are rather locose,

No matter what kind of regulations they face, genebanks always

should alm to keep their collections free from seed-borne diseases.

There are different means to keep the germplasm collections free
from seed-borne diseases. Some require sophisticated equipment or
are otherwise difficult to follow or are not feasible. Others help

to acquire healthy germplasm with only little effort.
Ouring rejuvenation/multiplication

= Selection of disease-free locations.
Most diseases require certain climatic conditions for development,
Fungus diseases in particular are widespread in a warm and humid
environment. Along the Hediterraneqn.diseases are to be found
mostly at the coast, whereas in the interior of the countries
the disease pressure is less. In high rainfall zones, in general
more disease problems are recorded than in low rainfall zones.
Therefore ICARDA's seed multiplication sites are located in a {ow
rainfall area near Aleppo and not at the coast, where the screening

for resistance is conducted.

Soil also plays a role, especially when pathogens are seed-

and soilborne (Tilletia more on sandy soil) (Neergaard 1977).

For this group of pathogens, which includes also Fusarium and

stem nematodes, crop rotation is important.

- Field inspection
For many seed-borne diseases, especially the virus diseases,
field inspection is the most effective control procedure,
This is widely used in seed certification schemes. The

principles followed there can be adopted; however. therpe is
one major difference., In seed multiplication for commercial

seed production proper sampling ensures that the fixed standards
are met, whereas in germplasm multiplicaticn, where the plots

differ greatly in susceptibility,
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the whole field has to be examined, almes: »n a zlant by plant

basis.

One principle followed generally is to have a minimun 07 twn
inspections: one when the plants are in tull growth, and ke

second after flowering during seed maturing. larefu! rogueirg
1
t

of plants showing symptoms of 3 virus irfaci on Heins To provert

further dissemination,

if attazks of pathogens known to D& seed-Trinsmitted are

observed. this does not necessariiy —ean I-al he gl Lo bR e
infected, The weathar conditicns during flow 7mmd 507003
‘aflyarce the seed infection,

Zn the ather hand, nfected seed might be marvested froo L I 8

where no symptoms were cbserved, This molds troe 2spalistiy in
the case of virus diseases, where, deperding on envirormental
conditiong, an infection may be synotorizsw. Alsiu, 7 ih2 Zase
of some air-horne pathogens wrich may infegi the weel during
flowering (loose smut) there need not be an infeltion in

multiplication field itself but in the vicirity.

Treatment with appropriate pesticides

This is & method which is suftable o corsror 50w, bat
certainly not all pathogens, For viruses, no direct treatments
are available. Insect-transmitted viruses, =.g. Bean Yellow
Mosaic Virus, Pea Seed-Borne Mosaic Virus, Alfalfa Mosaic Virus,

can be controlled partly through vector-control (mostly apnids).

Antibiotics are considered to be most effective against bacterial
diseases, In many couatries they are not registered for uce in
agricultural crops. Copper pregarations such as Beordeaux

mixture and new formslaticns which ire less phytotoxic ¢ould

be usad as well [Neergaard 1977).

Thers is a wide range of fumgicizes availanle to control fungal
diseases., At [JARDA, Ascochyta blight i~ chic-p=d sulrinlications

had beem corpletely eradicated by froguent soravs with Chiarnthyion
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Timing of the application is most imgortant, especially

when protective fungicides are used.

Hematode control is desirable for seed-borne nematodes as well
as for virus-vectors {(Arabis Mosaic Virus, Pea Early Browning

Virus), The first group, e.g. Ditylenchus dipsaci, can be

controlled during the vegetation with Aldicarb (8. Aujustin
1983, 8onn University, personal communication); the second,

before planting, with nematicides like 03 or methyl broride.

Seed transmitted insects attack seeds during starage {grain
weevils) or in the field (bruchids). 1in the tatter case the
insects are present in seeds after harvest in their larval
stage and continue their development in storaje. They can be

controlied with insecticide sprays during egg-deposition.

2. After Harvest
= Seed Health Testing

This is conducted in the laboratory. |t canrnot replace, but
only complement field inspection. The seeds or in most cases
3 representative sample is tested, mainly with destructive
methods. Only the visual examination of dry seed with the help
of a hand-lens or stereoscopic microscope is not destructive,
and only of limited use. A detaited description of methods is
given by Neergaard (1977) and in the ISTA Handbook on Seed
Health Testing (Anonymous 1982A).

Tests for viruses are time-consuming (growing-on test) or more
or less sophisticated (serology). With the "enzyme-linked
immunosorbent assay'' (EL1SA)} new ways for virus detection are

found., This technique is now used widely on a routine basis.

Bacteria can be identified on selective agar-~media or through

serological methods (immunofluorescence).

For detection of fungi, incubation onm blotter paper is the

standard method. Especially Helminthosporium spp.,Alternaria

spp., Stemphylium spp and different storage fungi can te detected.
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nroblem is seed contawination witn saoroghyivs like Rhizngu:
and others, wnich easily overgrow many patrooceric “unai.  Hiser

specific methods are available for corraln pathogens,

The Cereals' seed gal! nematode {Anguinag tritici} which causes

the kernels to turn into galls, can o2 Zdotacted by viscal

inspection, For Ditylenchus digsaci visual inspection is ary

reliable, since syTptoms on seeds are 270y wWeaAR. 0@ e it iied

amerje Trom the seads when these are :031-¢7 7 wai -, P

can be Sdentified in the suspensior wit- tne Reiz 09

stereomicroscope.

Adult insects are usually detected =zasiiv. For farval “tones
this is ~ore ¢ifficult. For reliable rosulis culting o¥ tn=

seed is unavoidable, unless x-ray is used.

The seeds of parasitic plants !ixe Cuscuta and Qrotarche .7 an

+ .

are approximately 0.2 to 0.5 = in size,are srlectad Lnder @
stereamicroscope. FfFor Luscuta in aifaifa seeds, ~acnirss #o»

seed cleaning are availabtle.

- Meristam Culture
Often tissue culture is regarded as sae -eans of g2r—nias
transfer. This holds true only for those bacteria and fungi
that grow on artificial media, and for insects ard rmost rerataed
Obligate parasites, such as mildew fun3z’ 5-7 viruses, =a 50t

b2 present in the tissue culture.

Yealthy material could be cbtained through merister coiture,
For some plant species, this methos bas Soen tass 03 eli-ingte

viruses {carnation, graces, potatoes:.

during seed transfer zrocess

- Sead tr-atment
This might -2 the cheapest anc safes: -ein~d, 31 o3t Tor sore
diseases, 1t has been used for hundrede o woar., intizlty ooy

soaking zecds in salt water 303i0sT Cerdals 5o 0D 3nd L
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Early this century organic mercury compounds were used
mainty against bunt. BSecause these are nazirdous to the
environment and more so to users, they have Sz2en replaced in
many countries by other organic fungicides which also have 3

wider spectrum of effectivity.

Among different seed-treatment methods, soplication of
fungicides is most widely used. In many crens such as cereals

and vegetables it can be considered a standard practice.

One problem for germplasm treatment is the fungicide application
to small seed lots., The equipment necessary G ersure
effectivity and avoidance of overdosage which vight effect
germination, is still not commercially availatle for guanrititas

less than 50 g of seeds.

Seed treatment is a good means to obtain healthy seed. But for
many important diseases there is n0o suitacle treatment availaoie.
In addition, there will hardly be a 100 perzent affectivity.

Even if this could be achieved for a certain cumpound in
laboratory testing, practical use will be Jifferent. Seed
treatment should be regarded as a complermentary ~ethod; not a

suitable insurance against all possible disease groblems,

Third - Country Quarantine

This is a "cooperative international effort' (Mewitt and Chiarappa
1977} which could be used in germplasm transfer. Example: Cacao
clones from Africa may be infected with cacao swollen shoot

virus, which is not known in South America. The United States
offer third-country guarantine, because neither the crop is

grown nor the pathogen is known there., Multiplication is
3ccompanied by virus-indexing, and only virus-free material is
released. (Kahn 1977).

Within the international network of gemebanks this service

might be worth considering.
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- Post-entry quarantine
Many countries impose post-entry quarantine recgulations for
all imported material, Usually trnis causes a vear's Jelav,
until the institution requesting the jermoiagwyn actually recaives
the seed or other propagating material,
This zertainiy helps in avoiding tre intraduction oF Sarein
pathogens, but delay and expenditure are -onsilerable.
Having this in mind, and in order to faciiitate a “ast ard

safe -wvzment of germplasm, a proposal was subr

by nonebank representatives as we!l a: crop crotestios and
o7 k

iy

Juarantine specialists {Anonymous 133030, Tre essertial part |

a '""Plant Germplasm Health State~ent'' which mav be istued

institutions involved in coordizating intzrrational gersclasy
exchange. This statement will give sgecific information of
the me2asures which were taren to ensure “rzecom Y-on dangerou.
disesses. The idea is to have healtn testing as 2!l as
activities for eliminating pests and cat-ugens co~centrated at
the institutions where the germplasm is Leot lwhich are feun
instead of leaving it to the recigient or the recipient

countries (which are many).

The International Potato Centre (CIP) is aiready issuing such
statements. Their credibility is high and manv countries allcow
unrestricted entry for material accompanied by such certificate.
These statements are not meant to replace Phytosanitary
Certificates, but just to jive additicnal information to the

recipient country.

Although even the combination of al! safegaurds Zannot entir. iy
exclude the transfer of seed-torne diseases, the ~iih can b
mirimized to an accentahie level through a ioin: ofiz-1 37 Ce-esanas,

plant protection services and intarnational orianizatlions.
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