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The Genetic Resources Program was established to preserve and 
make available for crop improvement purposes, useful gene pools of 
those crop species which are of interest to the Center. To 

achieve this overall objective the Program mbilizes its resources 

to : 
- Enrich ICARDArs germplasm collections through plant exploration 

and the acquisition of desirable genetic material from other 
genebanks and scientific institutions. 

- Characterize and evaluate the Center's gemplasm through 

collaboration and participation with scientists at ICARDA and 
in the national programs. 

- Enlarge the genetic resources data base by documenting 

pertinent information on the germplasm collections. 
- Preserve the germplasm in controlled environment and assist the 

NARS in developing their gene banks for native germplasm. 

- Distribute upon request germplasm and related information to 

scientists on a worldwide basis. 

The Genetic Resources Program also conducts research on a 

modest scale to characterize genetic diversity and to promote the 
utilization of the Center's germplasm. The Program also has a 

commitment to provide training that would enhance the technical 

competence of scientists and technicians in the national programs 

to handle their genetic resources collections. 

A Seed Health Laboratory forms part of the Program to safeguard 

against the accidental spread of seed borne pathogens and pests as 

a result of the movement of breeders' seeds and germplasm to and 

from the ICARDA. A Virology Laboratory, also a part of the 



Program, is pursuing its major objectives to study the incidence 
of virus diseases throughout the region, to develop control 
procedures and screen for the presence of viruses both in 

germplasm collections and breeders' materials. 

2. Genetic R e w u r c e s  

A five-year work-prbgram was developed in 1984, when the 
Program was established. In this work-plan high priority was 
accorded to rejuvenation and storage, and to evaluation and 
docurnentation of the germplasm accessions. Initially lower 
priority was given to collecting activities, to training and 
research to enhance the utilization of the germplasm because of 
limited resources and personnel. 

The accomplishments of the Program during the past four years 
especially in the documentation, regeneration and evaluation of 
the germplasm are within the target set for this period (Table 1). 

Fourteen separate collecting missions were undertaken jointly 
with national programs in Cyprus, Morocco, Egypt, Jordan, Syria, 
Turkey and Pakistan and a total of 8100 new germplasm entries were 
added to the genebank as a result of these missions. In addition 

22,497 new accessions were obtained from other genebanks and 
scientists. About 46,000 accessions were evaluated for 4 to 29 
traits jointly with the crop programs and documented. Three 
germplasm catalogs have been published and three others are in the 
final stages of preparation for publication. 

About 36,000 entries have been multiplied and placed in 

medium-term storage (2'~ f ~OC, 15-20% relative humidity) with the 
required seed storage weight. An additional 8000 samples are also 

stored in controlled environment to minimize their further 
deterioration until multiplication can be accomplished. 
Approximately 49,000 (57 per cent) accessions need to be 



Table 1. Progress and present status of the genplaa  collectians 
at I-. 

Mnber of accessians 

Evaluated I n P d i u  mlc"g 
m0P Total to date term storage ten storage 

Cereals 
Barley 
Durum wheat 
Bread wheat 
Wild relatives 

L?J'== 
Lent i 1 
Chickpea 
Faba bean 
Wild relatives 

Porages 
Annual medics 

multiplied or regenerated to obtain sufficient quantities of high 

quality seeds for preservation. The Program has distributed about 

39,000 seed samples from the genebank to scientists worldwide. 

Training is considered essential to build up the capability of 

national programs to manage their own germplasm resources, and 

develop efficient collaboration in genetic resources work within 

ICARDA's region. Several national genetic resources programs 

already have the basic gene bank equipnent (deep freezers, seed 

drying equipent, micro-computers) mainly as donations from IBPGR. 

To assist national scientists involved in genetic resources 

activities in the establishment of national germplasm collections 

and in the efficient utilization of the facilities available, the 



GRP has provided training and has started to repatriate a 
duplicate collection to countries in the region. 

A short training course (4 weeks) was organised jointly with 

IBPGR and ACSAD in which 14 trainees participated from 9 Arab 
countries. The Program provided training (2-6 weeks) in genetic 
resources management for 8 trainees from 4 national genetic 
resources centers, and specialized training in germplasm 
documentation and electrophoresis techniques for 5 participants. 
Lectures are also presented by the GRP staff to trainees in the 
residential training courses of the counncdity programs. On-job 
training in plant exploration and collecting techniques was 
provided for national program staff members who participated in 

the joint collecting missions. 

Work has started on a modest scale, to utilize electrophoretic 
techniques to complement the field evaluation with biochemical 

characters. Results obtained were used to characterize genetic 

diversity within and among accessions, to reveal genetic gaps and 
geographic associations in germplasm collections and to identify 
distinct genotypes from populations of wild species related to 
ICARDA1s mandate crops. With the assistance of the IBPGR and in 

collaboration with the PFLP scientists, an ecogeographic survey 

was also undertaken in Syria to reveal associations between the 
distribution of pasture and forage legumes and ecological factors. 

2.2. Program priorities 

Considering the achievements of the program, the present status 
of collections and the future needs for special types of germplasm 
within ICARDA and in NARS, a shift in the direction of the program 
is proposed. In the medium and long term, high priority will be 
given to: 
1. The preservation of IcARmfs germplasm in both active and base 

collections in the new facilities at Tel Hadya and the 
establishment of duplicate base collections at selected 



genebanks in other countries, and possibly in Norwegian 

permafrost coalmines. The development of effective procedures 

for monitoring the viability of the stored seed samples. (35% 

of resources) . 
2. The training of national germplasm bank personnel and the 

development of a network of collaborators for genetic resources 
work in the Region. (15% of resources). 

3. The collection of germplasm of wild relatives and landraces to 

fill gaps in the collections. Increasingly more emphasis will 

be placed on developing the collections of wild species and on 

the collections of landraces from dry areas. (15% of 

resources). 

The relative resource allocation among activities will change 

according to the proposed priorities (Table 2). A considerable 

increase in resources allocated to training and to the development 

of a genetic resources network within WANP. is needed. The 

Table 2. Projected changes in relative resource allocaticm aang 
program activities. 

Activities 

Remrce allocatian ( %  of total) 

Current midterm Longterr 

Collecting and acquisition 15 15  5 

Maintenance 3 5 3 5 40 

Characterization and 
evaluation 

Documentation and 
data management 

Distribution 10 10 10 

Training and 
regional network 



characterization and documentation of germplasm will require 

relatively less resources because these activities will 

concentrate on the newly collected and acquired germplasm when the 

characterization of existing collections is completed. The 

improvement of the data base system to make it more suited to 

genetic resources management will increase the efficiency of 

documentation while requiring less resources. 

On long-term, collecting and acquisition of new germplasm is 

expected to decrease as the collections will become more 

representative of the existing gene pools of ICARRA mandate crops. 

An increase in resources allocated to the maintenance of germplasm 

is needed since the expected storage life of seed samples in the 

Active collection is about 15-25 years. Regeneration techniques 

applied should also be improved to minimize genetic changes by 

increasing the effective population size and decreasing selective 

pressures. 

A further increase in resource allocation to training and 

regional network will also be necessary to duplicate 1- 

genplasm in the places of origin and to assist the NARS in the 

development of comprehensive national genetic resources 

collections. Regeneration of germplasm accessions near the place 

of origin and the establishment of "in situ" reserves for wild 

progenitors in collaboration with NARS would also be considered. 
Research to study the genetic composition of populations 

adapted to stress environments and specific problems associated 

with the genetic maintenance of self- and cross-pollinated species 

will be conducted within the framework of projects for Ph.D 

students, postdoctoral fellows and visiting scientists, and in 

collaboration with the conuncdity programs. Ecogeographic studies 

and the biochemical characterization of germplasm will be extended 
in collaboration with IBPGR and other institutions. Research on 

the factors affecting the longevity of seeds of wild species will 

be initiated. 
Collecting and training activities are normally conducted in 

consultation and collaboration with IBPGR. ICARDA will continue 



to maintain active and working collections of all its mandated 

crops and to utilize them jointly with NARS. These collections 

will continue to be made freely available for users all over the 

world, but especially in W?.NA. 

3. Seed Health Laboratory 

3.1. Objectives: 1. To minimize the risk of spreading pests and 

pathogens with ICARDArs seed exchange. 

2. To provide training in areas related to seed 

health to staff from National Programs (gene 

banks, seed programs, quarantine). 

3. To conduct research on epidemiology and 

control of seed borne pathogens. 

In 1982, a scientist has been seconded from Bonn University 

with financial support from the German Academic Exchange Service 

to establish a Seed Health Laboratory (SHL) at ICARDA. The 

support continued until December 1987. 

A system of channeling all incoming and outgoing seed through 

the SHL has been developed. All consignments are inspected 

visually for admixture of weed seed and soil as well as seeds with 

visible disease symptoms. For outgoing seeds, in addition the 

multiplications are carefully inspected in the field and specific 

health tests for statutory quarantine pathogens are carried out. 

If seeds are found infected or contaminated with quarantine 

pathogens, they are not send to the respective country. 

For incoming seeds, those originating from a country where a 

pathogen not found in Syria occurs, are specifically tested. 

Example: wheat seeds from India, Pakistan, Afghanistan, Nepal, 

Iran and Mexico are tested by centrifuge wash test for 

contamination with spores of Tilletia indica (Karnal bunt). 

Infected/contaminated seeds are banned from planting. As 

additional safeguard, incoming seeds are planted for the first 



generation in an "isolation area". The plants are regularly 

inspected and those found infected are destroyed. 

Todate the activities have been concentrated on the most 

inmediate need, that is the International Nurseries. The 

germplasm collection has not yet received the attention it 

deserves. Only small percentage of the 85,000 accessions has been 

tested for some fungal pathogens (Ascochyta spp. and Fusarium spp. 

in lentil and chickpea). 

In the WUW region aspects of seed health are undervalued in 

seed production/seed certification as well as in seed exchange. 

This is partly due to the lack of trained personnel. 

The Seed Health Laboratory contributed to residential training 

courses and specialised courses, i.e. five "Seed Production" and 

"Seed Testing" training courses held at Aleppo and one training 

course on Seed Production in Egypt. 

In the individual training, trainees are exposed to the 

day-to-day problems in operating a seed health laboratory. Nine 

technicians from: Syria (3), Ethiopia (3), Egypt, Turkey and Iran 

have spent between one and twelve weeks in the Seed Health 

Laboratory. 

Since priority was given to establishment of the laboratory, 

routine health testing of incoming and outgoing seeds, and 

training; research was given little attention. Different seed 

health testing methods were compared, and some experiments on the 

improvement of seed treatment (testing equipments for treatment of 

small quantities, evaluating adhesives for better seed coverage) 

and the treatment of barley against stripe disease have been 
conducted. 

3.3. F'uture plans 

The Seed Health Laboratory will continue to act as a service 

unit to facilitate the germplasm exchange by minimizing the risk 

of accidental spread of pests and pathogens. Activities in field 

inspection should increase. More attention has to be given to 



the germplasm collections. In future, only material tested for 

viruses, bacteria and fungi should be stored. Test methods for 

bacteria need refinement. 

In 1988, a first Seed Health Training Course, combined with a 

workshop and sponsored by the Ethiopian Seed Corporation and the 
ICARDA Seed Production Project, will be held in Addis Ababa. Seed 

Health will be also included in the Seed Technology Course in 

Sanara, Yemen A.R. 

Training materials, such as an audiotutorial module on seed 

health testing methods, are being developed. The links with the 

National Programs will be strengthened by publishing a newsletter 

jointly with the ICARDA Seed Production Project. 

Research topics that would contribute to the production of 

healthy germplasm include: 
- Epidemiology of selected seed borne diseases, e.g. Ascochyta 
blight and E'usarium wilt (the importance of seed-borne inoculum 

as compared to air- or soil-borne inoculum for disease 

development in dry areas, critical threshold for fungal 

pathogens, below which no transmission would be expected in an 

arid climate, etc.). 

- Seed treatment, with emphasis on bacteria. 
- New methods for detection of pathogens in seed. 

4. Virology Laboratory 

4.1. Introduction 

With few exceptions, little work has been done on plant viruses 

in the countries of ICARDA mandate (West Asia and North Africa). 

The information available indicate that some viruses are of 

concern to ICAFDA because of economic damage inflicted by them. 

Examples are bean leaf roll virus in faba bean and chickpea, bean 

yellow mosaic virus in faba bean and barley yellow dwarf virus in 

cereal crops. Several other viruses, particularly when 



seed-transmitted, are of great potential importance. Because of 

their importance a virology laboratory was established at I C .  

in 1985 with funding from the Dutch Government (as 

restricted-core). Back stopping to the virology lab of 1- is 

provided by the Research Institute for Plant Protection (IW), 

Wageningen, The Netherlands, through a linkage project also 

financed by the Dutch Government. Because all crop improvement 

programs encounter virus problems, the virology laboratory was 

linked to the Genetic Resources Program to be at the service of 

the whole institute. 

Field surveys: A survey of faba bean viruses in Egypt, Lebanon, 

Morocco, Sudan, Syria and Tunisia indicated that bean leafroll, 

bean yellow mosaic, broad bean mottle and broad bean stain viruses 

were the most common and their average incidence varied between 5 

and 20%. Five other viruses were also detected but they were of 

low incidence (less than 1%). 011 chickpea, bean leaf roll virus 

seemed to be the only virus of economic importance. 

The survey of viruses affecting cereal crops indicated that 

barley yellow dwarf virus (BYDV) is prevalent In all the countries 

surveyed (Algeria, Jordan, Morocco, Syria and Tunisia), but high 
incidences (20 - 50%) were only found in Tunisia and Morocco. 
Three strains of BYW were identified and details on serotyping of 

BYDV isolates are developed. 

Yield loss assessment: Yield loss experiments conducted to 

evaluate losses induced by three connnonly present viruses on faba 
bean indicated that even late infection (during pod setting) could 
lead to 39, 38 and 19% yield loss, respectively. 

Screening for virus disease resistance: Screening faba bean lines 

over the last two years focused on resistance to bean leaf roll 

virus (BLRV) and bean yellow mosaic virus (BYMV) . No faba bean 



genotype has been identified as resistant to BLRV; however, few 

lines were found to have good tolerance to BYMV. Screening 

chickpea germplasm for BLRV resistance started this year. 

Screening cereals (bread wheat, durum wheat and barley) 

identified germplasm with tolerance to BYW. A net-work supported 

by an IDRC grant, was established in the region to collaborate on 
BYW research. Cereal lines found to be tolerant to B m  in 

aeppo,  are being sent to Tunisia and Morocco (Settat & Agadir) 

for further evaluation under different conditions. 

Seed-borne viruses: detection and reducing chances of spread: 

Five food legume viruses and one cereal virus naturally present in 

the region are seed-borne. Tests to detect them in seeds were 

developed. A collaborative program with the seed health 

laboratory and the food legume and cereal programs to produce faba 

bean and barley virus-free seeds is in progress. 

4.3. Training 

Technical competence in plant virology is limited in the 

region. !lWo trainees, one from the University of Damascus and the 

other from Tishreen University, finished their M.Sc. thesis 

research at the virology laboratory. In addition, short term 

training (6 weeks) on virus diagnosis was provided to one trainee 

from Tunisia and one from Morocco. The virology laboratory is 

involved in the residential courses given by the different 

programs of ICARDA. 

4.4. Future directims 

When the virology laboratory was established at ICARDA in 1985, 

the following were envisaged as the main tasks: (i) survey crops 

of the ICARDA's mandate for viruses, (ii) study the ecology of 

viruses that are of economic or potential importance, (iii) 

develop methods of control with emphasis on prevention of spread 



by seed and on breeding for resistance, (iv) check incoming and 

outgoing seeds (germplasm) for virus freedom and the development 

or improvement of methods required, and (v) start documentation on 

virus diseases of 1- crops. 

As indicated in the sumnary of achievements 1985-1987 many of 

the expected activities were initiated. However, the future 

directions of the virology laboratory are outlined as follows: 

1. Field surveys should be carried out in the future by the 

researchers of the national programs. In-puts to make such 

surveys possible could be provided by the virology laboratory at 

ICARDA. 

2. Develop more simple and sensitive techniques for virus 

detection. 

3. Continue efforts in training scientists from the region. 

4. Continue screening for virus disease resistance in breeding 

lines and wild species to build-up germplasm pools for this 

trait with more emphasis on chickpea and cereals, and develop 

faster methods to identify virus resistance in crops. 

5. Continue the efforts in producing virus-free germplasm for 

international distribution. 

6. Initiate research on viruses of forage crops. 

7. Develop and strenghten a virology network in the region. 

The allocation of resources available to the virology 

laboratory at present and in the future are indicated in Table 3. 

It has been recommended that virology research at ICARDA to be 

core funded starting 1989. 



Table 3. Ccqarative allocation of resources available to tbe 
virology lab to different activities at present and in 
the future. 

Activity 

% resource allocation 

Present Midterm m r m  
(2-4 years) (5-20 years) 

Surveys 2 5 15 

Screening 
for resistance 

Testing for 
seed-borne viruses 20 15 

Improving diagnostic 
techniques 10 15 

Training 15 20 

Innovative 
approaches for 
virus-disease control 0 
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