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An Introduction to ICARDA
 

Established in 1977. the International Center for 
Agricultural Research in the Dry Areas (ICARDA) is 
governed by an independent Board of Trustees. Based 
at Aleppo, Syria. it is one of 13 centers supported by 
the Consultative Group on International Agricultural 
Research (CGIAR), which is a consortium of over 40 
countries, international and regional organizations, 
and private foundations, 

The CGIAR seeks to enhance and sustain food 

production and. at the same time, improve socio­
economic conditions of people living in developing 
countries: hence it supports the kind of research 
that will help small farmers to achieve better and 
more stable harvests, while conserving the natural 
resources. In setting up ICARDA, the CGIAR was 
addressing the problems of developing countries 
particularly those in West Asia and North Africa. 
In fact. ICARDA focuses its efforts on areas with 
a dry summer and where pr,:cipitation in winter 
ranges from 200 to 600 mm. 

ICARDA has a world responsibility for the 
improvement of barley, lentil and faba bean, and a 
regional responsibility for the improvement of wheat, 
chickpea and pasture and forage crops, the Center also 
supports an important program on farm resource 
management. 

Much of ICARDA's research is carried out on a
 
farm of 948 hectares, at its headquarters at Tel
 
Hadya, 30 km south-west of Aleppo. ICARDA also
 
manages other sites where it tests material under a
 
variety of agroecological conditions in both Syria
 
and Lebanon. However, the full scope of ICARDA's
 
activities can be appreciated only when account is
 
taken of tie cooperative research carried out with
 

many countries in West Asia and North Africa. 

The results of research are transferred through 
ICARDA's cooperation with national and regional 
research institutions, with universities and ministries 
of agriculture, and through the technical assistance 
and training that the Center provides. A range of 
training programs are offered extending from residential 
courses for groups to advanced research opportunities 
for individuals. These efforts are reinforced by 
seminars, by publications (research reports, training 
materials and manuals for the application of tech­
niclues), and by specialized information services. 

ICARDA aims not merely to complement the work 
of national research programs. but also to strengthen 
national research capacities. Progressively, much of 
the work now carried out at the Center will be handed 
over to scientists at country level. 

V 



Foreword 

Over the years, ICARDA has tested various formats for the annual reporting 
of its work. The intention has been the delivery of effective and meaningful 
information to the Center's various audiences. Earlier reports were primarily 
targeted to the scientific community and tended to be large, detailed and 
highly technical. Others were intended for a wider audience including readers 
not particularly conversant with the intricate issues of agricultural research. 
Neither format was fully adequate tc cover the range of the Center's audiences. 

The 1988 Report strives to attain a balance between the two approaches. It 
is divided into two parts. Part One highlights the major developments in the 
Center's research conducted during the year with special reference to advances 
that could have practical implications to increasing food supplies. As the year 
also saw the Center's Second External Program and Management Reviews and 
the preparation of its Strategic and Medium-Term Plans, Part One also touches 
upon the major challenges confronting agriculture in ICARDA's region and 
the problems they pose to the Center's scientists, and gives a brief rverview 
of the new thrusts in its work that are envisaged in its Strategic and 
Medium-Term Plans. 

Part Two is a summary of ICARDA's work which is reported upon in 
greater detail in separate Program Reports. This section is primarily addressed 
to the scientific community interested in familiarizing itself with the range 
and direction of the work being conducted by the Center. We believe it could 
also be of interest to the general reader. 

In adopting this approach, we trust that we have come nearer to meeting the 
diverse requirements of all our stakeholders: beneficiaries, clients, donors 
and cooperators. 

While the research results reported here are for the 1987/88 cropping 
season (Sept/Oct 1987 to Aug/Sept 1988), all other events reported upon cover 
the period to 31 Dec 1988. 

Nasrat R. Fadda 
Director General 
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Major Developments in 1988
 

Nineteen eighty-eight was one of the most eventful 
years in ICARDA's history. While the Second 
External Program and Management Reviews were the 
major events, the year saw several significant 
developments in a range of critical areas: senior 
management, administration. research programs, 
relations with national programs. and the Center's 
strategy for the future. Guided by self-evaluation 
and counsel from its peers and collaborators, 
ICARDA took concrete steps in 1988 to accelerate 
the use of its research results by national 
programs, hand over some of its activities to 
collaborating countries, and prepare itself to 
respond to the challenges of the region's fragile 
environment, high population growth. and pervasive 
low productivity in the long term. The year will be 
remembered as one of both consolidation and change. 

New Senior Management 

The year started with an incomplete senior 
management learn. The positions of 'lie Director 
General and Financial Controller and Treasurer were 
vacant: the new Deputy Director General (Research) 
had just arrived in August 1987: the Deputy 
Director General (International Cooperation), who 
was acting as Director General, had ah'eady 
announced his intention to retire. 

The new Director General did not join until 
I March, and the Financial Controller and Treasurer 
until June. 

Development of the 
Strategic Plan 

Using its own experience over the past decade, the 
CGIAR priorities and strategies. forecasts by FAO 
and IFPRI of future food supply and demand in WANA. 
the 1988 CIH-EAM report. the recommendations of the 
national programs, and the suggestions from its 
Board of Trustees, management, and staff, the 
Center developed its diraft Strategic Plan for 
presentation to the External Program Review (EPR) 
and External Management Review (EMR) panels in 
May 1988. 

In its report to TAC, the EPR Panel commented 
that "although the dr,tfl contains all the major 

elements needed to shape ICARDA's future programme 
and priorities, further refinement is needed to 
make it more explicit. The conceptual framework to 
be established by the plan needs to be supported by 
more analytical evidence for the choices being made. 
ICARDA should be explicit about these choices, and 
establish a clear vision of the exact nature of its 
intended contribution." The Panel further commented 
that "risk aversion, stress tolerance, 
sustainability and resource conservation must have 
higher ratings in its research than food production 
per se. if the Centre is to truly fulfil its 
mandate." 

The EMR Panel commended ICARDA "for its 
seriousness in approaching strategic planning" and 
praised the role played by the senior staff and 
Board of Trustees of the Center and by national 
institutions in the development of the Strategic 
Plan. 

Following tile EPR and EMR, a revised draft 
Strategic Plan was developed, incorporating the 
recommendations of the two panels, for presentation 
to TAC at its 48th meeting scheduled for January 
1989 at CIMMYT. 

Key Features of the Strategic Plan 

* 	 ICARDA will, through its own research and 
training programs, and those of organizations 
collaborating with it. strive to increase the 
productivity of the rainfed agricultural systems 

to progressively higher sustainable levels, in 

the harsh, stressful, and variable environments 
of WANA. 

* 	 ICARDA recognizes its stakeholders as follows: 

its main beneficiaries - the small farmer and 
other producers and consumers of food; its 
clients - tie governments in the WANA region and 
their national agricultural systems: other IARCs 
within and outside the CG system which share in 
its work- and the donor community both as 
contributors to its resources and users of its 
research. 

ICARDA's mandate is sufficiently comprehensive 
and flexible to encompass and accommodate all 
adjustments in the orientation and content of 
its work that it deems necessary in the medium 
and long term. 
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6 Major Developments 

ICARDA carefidly monitors its trainingpro­
grams to ensure that they meet the specific 
needs of NARSs. 

they are produced. Working closely with NARSs during which the Center will mould itself to theand regional organizations, and taking into friamework of its new orientations in research.account their individual status and needs, training, and management. The Plan spells out theICARDA will assist in the development of details of the activities to be initiated or

packages of policies based on the recommended strengthened as 
well as those to be reduced ortechnologies calculated to preserve the resource phased out. It guides ICARDA in establishing a
base while, at the same time, increasing food 
 mechanism of resource allocation by activity
and feed production. instead of by program. 

Within the context of an efficient and effective
 
organization and management, 
 ICARDA will develop The Second External
its structure so as to reconcile the claims of Program Review 
freedom in research pursuits and discipline with
 
accountability in financial and administrative
 
matters. Development of the Center's human 
 Before the main phase of the review from 22 May toresource will receive particular attention. 10 June. visits had becn arranged for the EPR Panel 

to a few countries in WANA: Sudan, 13-16 February;
Morocco 16-19 February; Pakistan, 22-25 March;The Medium-Term Plan Turkey. 28-30 March. 

The EPR Panel Report commended ICARDA'sTo translate its Strategic Plan into action, ICARDA research activities and achievements and tileconcurrently developed a Medium-Term Plan to cover credibility the Center has established with thethe first five-year period (1990-1994). This NARSs in the region. "Research at ICARDA isdocument will also be presented to TAC at its 48th generally of a high standard and comparable to thatmeeting in January 1989. of other CGIAR Centers. Important research results 
have been achieved, most obviously in cereals andThe Medium-Term Plan is geared to put ICARDA food legumes, but also in other areas related toon the path it has chosen for tile future. It will pasture legumes and resource management," therepresent a period of transition in ICARDA's life. report conmented. 
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The Report makes useful suggestions to 
establish greater balance between programs' 
activities, including the strengthening of research 
in socioeconomics, livestock improvement, and 
certain aspects of farm resource management, while 
reducing the effort on food legumes. The Report
endorses ICARDA's strategy on research management 
and organization, particularly tile intention of the 
Center to move towards a matrix/project-based 
structure. 

ICARDA found the EPR Panel Report broadly in 
line with itsown thinking and. as stated earlier, 

benefited from the suggestions in refining its 
Strategic Plan. 

The Second External 
Management Review 

Country visits had also been arranged for the EMR 

Panel. before it started its main phase of review 

at ICARDA headquarters inAleppo, 20 May to 10 

June. With the EPR Panel. one EMR Panel member 

visited Sudan and Morocco, and another visited 

Pakistan and Turkey. 


In its report to TAC. the EMR Panel conmmentedl 

that "ICARDA is in a period of transition. A new 
D~irector General, Deputy Director General 

(Research) and Financial Controller are in place. 
Much progress has been made in formulating a 
strategy more relevant to the needs of ICARDA's 
clients. The Board and Management have taken some 
courageous steps to solve several long-standing 
problems, and are poised to do more." 

The Report, however, criticized certain aspects 
of ICARDA's culture and management. It referred to 
authoritarian leadership, management by exception, 
poor linkage between various activity domains, and 
weaknesses in the staffing of some departments and 
units, notably human resources and physical plant 
services. ICARI)A believes that some of these 
comments are attributable to the EMR Panel's 
unfamiliarity with all aspects of the cultural 
environment in which tie Center works. 
Nevertheless, ICARDA has already initiated steps to 
respond to the Report. where possible. While the 
internal adjustments to improve the efficiency are 

Research and 7raining Highlights 

being implemented, the major impact in the long run
 
will depend on the quality of staff the Center
 
succeeds in attracting.
 

Research and Training 
Hignlghts
 

The highlights of ICARDA's activities must be 
reviewed against the background of the weather 
during the 1987/88 season (for details, see Part
 
Two of this Report). Not surprisingly, the WANA 
countries again experienced greatly contrasting 
weather conditions. The season was the wettest in 
Syria since 1940/41, so the farmers throughout much 
of the country harvested a bumper crop. Turkey, 
Cyprus, Iraq, large parts of Iran, Lebanon, Jordan, 
tile Egyptian coast, and Cyrenaika (eastern Libya) 
had all good to very good harvests. However, to the 
east of this area, drought conditions prevailed 
over Afghanistan and Baluchistan. Another area that 
faced drought stretched from Tripolitania (western 
Libya) through Tunisia and Algeria into the 
northeastern corner of Morocco. In Tunisia, the 
drought was the most severe of this century, with 
rainfall totals being about 40% below the 
long-term average. In sharp contrast, most of 
Moroccorifl enjoyedoarcra season rpedn of high, well-distributed 

Such a large climatic variability within the 
same season highlights the challenges that ICARDA 
and the national agricultural systems must face 

In this Annual Report, ICARDA Reports its 
research results and achievements by activity for 

the first time. The Center recently grouped its 
total research effort into seven integrative 
activity-packages: 

-- agroecological characterization 
-- germplasm conservation 
-- germplasm enhancement 
-- resource management and conservation 
-- training 
-- information dissemination 
-- impact assessment and enhancement 

These packages derive their identity from the 
CGIAR/TAC program approaches and highlight 



8 Major Developments 

ICARDA's appreciation of the interlinkages between 
research needs of the diverse yet congruent 
agroecologies covered by the Center's mandate. 
Introduction of the seven multidisciplinary 
packages has enhanced interaction between programs 
at the main research station as well as between 
main station and outreach programs. It has led to a 
greater coherence of activities and a more 
efficient use of resources across the Center, and 
allowed a clearer perception of the balance between 
and among activities for human and financial 
resources allotment. The Center can now more 
effectively measure the appropriateness and 
effectiveness of its research programs. 

Agroecological Characterization 

[lhe concept that productivity and profitability are 
st rongly dependent on the season's weather was 
amply evident in the 1987/88 season. The wetter 
conditions of the season produced high yields of 
ill) to 5000 kg/ha but. even with high rainfall, 
supplementary irrigation added up to 40% to the 
yields. 

The development of a spatial weather generator. 

capable of dealing with inor quality data sets with 

less than optimal length of run and distribution, 

was completed. It will now be evaluated under a 

wider range of conditions in collaboration with 

colleagues from Syria. Turkey. Morocco, ICRISAT. 

and CIAT. 


The initial development of the CERES-N barley 
crop growth simulation model was completed in 
collaboration with Michigan State University 
and the International Fund for Agricultural 
Development. The model has already been introduced 
to ICARDA's scientists. 

Conservation 
e'nlasrn O l lin 

Work on germplasin exploration, collection, 
conservation, and enhancement remains the backbone 
of ICARDA's research. During the year. about 2.500 
samples of cereals and food and forage legumes from 
unexplored areas of Syria and Jordan were collned 
.jointly with national scientists, bringing
ICARDA's collection to over 86.000 accessions. 

The renewal, multiplication, and characterization of 
earlier accessions was continued and intensified. 
About 15.000 samples were planted for health 
inspection or regeneration and two-thirds of these 
were evaluated and multiplied. 

Considerable resources and efforts are being 
devoted to meet requests for germplasm samples. In 
1987/88. a total of 17.000 seed samples were 
distributed outside ICARDA. This represents a 70% 
increase over 1986/87. and indicates a rapidly 
growing interest in, and mi extensive utilization 
of. ICARDA's germplasm collections by its partners. 

Germplasm Enhancement 

A good measure of the success of ICARDA's work in 
germplasm enhancement is the number of variety 
releases based on its material and technology. In 
1988, 25 cultivars of barley, durum wheat, and 
bread wheat were released by national agricultural 
research systems in Tunisia, Egypt. Jordan, Syria,
 
Iran. YAR. and PDRY. Large quantities of breeder
 
seed of some of these cultivars were sent to
 
Morocco, Algeria. Tunisia. and Iran. Algeria
 
released two varieties of chickpea and two of
 
lentil: France, two of chickpea; Lebanon, one of
 
lentil: Oman. one of chickpea: and Morocco identi­
fled several lines for advanced testing. These 
figures bring the total number of cereal releases 
to 116 and of food legumes to 35 (Appendix 2). 

Work continued on the testing of new material. 
A total of 1,500 barley, bread wheat, and durum 
wheat nurseries were distributed to 131 cooperators 
in 50 countries in cooperation with CIMMYT. The 
JIiurseries were targeted to low and moderate rain­
fall and highland areas as well as for testing for 
specific traits such as heat/drought tolerance and 
disease resistance. There were also 1,223 food 
legume nurseries distributed to 160 cooperators 

52 countries. 

Th- plant breeding work is being supported by 
various upstream activities in physiology. 
microbiology. and biotechnology. Physiological 
st 'dies for genotype characterization have shown 
that C-13 discrimination and leaf color could be 
useful selection criteria in barley improvement for 
dry areas. 



9 Research and iraining. I-tihlights 

Special projects to understand tile mechanism of with bread wheat. Interspecific hybridization with 
resistance to ascochyta blight and leaf ininer in maize is being investigated as a possible technilue 
chickpea. and to botryt's and Orobache in faba bean, to increase plant regeneration frequency. 
are being conducted in cooperation with center: of 3iotechnology research will be expanded in 
excellence in industrialized countries. cooperation with INRA of France through a regional 

program. 
Measurement of' nitrogen fixation in chickpea 

using tie isotope dilution technique showed highly 
significant interactions between Rhizobium strains Resourc'ec 'vanalgem1ent 
and cultivars. The best strain increased total nitrogen 
fixed by 25%, front 65 to 81 kg/ha. and enhanced the ili C lstl ioi 
vield of one of tile iiost pronlisiig clhicLpea culti\ars 
(ILkC 482)bv nearly 1)00 kg/ha (40 ). Rhizobia A zero-till planler. capale of seeding directly
suitable for most of' I('ARI)A's iedics have now been through wiheat and barley stubble was used again in 
idenliiled. Strain N129 perlorued \ell in ITurkev. Syria. 1987/88. Excellent establishnent of chickpea,
lordall. .\lgcria. Voroco and l:rillrice. increasirg the lenti Ietch, and lathyrus was achieved and high 

Iw /,.,o hv about yields obtained. 
kg/ha. Considering the imlportance of maintaining for the control of wind and water erosion and for 
*he sustai rabilitv of cropping systems and the iiiproving water-use efficiency. 
inabilitv of nany of tile regionIs farmrers to afford 
inplrts. ,hese results can hav'e far-rcaching In the continuing series of on-farni fertilizer 
practical i'nplicalions. trials being conducted jointly with the Syrian 

Soils Dii eclorate. high responses to nitrogen were 
Work w'; haploid production using anther cu!ture the iiiairi feature. Resuli confirmed that rainfall, 

and iriter-specific hvividizulioi with Ihordt'rhu soil fertility. anti crop rotations all substantially 
,tlbosum was initiated in cotlaboratioli wilh affect the economics of fertilizer use. 

instilutions in France and Japan. )ouble haploid 

nill-ogenl fi\ationl hv riytdtl 0()0 This method has great potential 

plams for bread wheal and barley have been After four ,/ears and two coniplea ;'cles of a 
prodiccd front a nt1i iiher of crosses, and accessions pasture/cereal rolat ,n. the Icy farming system has 
of I/. b1Ilbosiwn evaIllated for cross-colipatibility been successfully established on fitrniers' fields il 

A zero-till planter has been assembled at 
ICARDA using imported commercial units 
and a locally built seed box. 
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North Syria. Wheat yields after pasture were 
greater than after the farmers' alternatives and 
the stocking rate of regenerating pasture exceeded 
7 ewes/ha, an increase of 300% over the average,
Profitability of the livestock enterprise was far 
higher than all other production options, including
that of wheat. The stage is now set to take this 
technology to other countries. 

In response to the high rainfall in 1987/88, 
grain yields of live species of Vicia and Lat/iyrus 
were excellent, reaching about 4900 kg/ha. Results 
from three years and two sites suggest that 
Lath'yrus ochrus may produce grain yields of 750 
kg/ha even when rainfall is only 250 mm. This 
species, however, was severely affected by frost. 
All tested species of Ilicia and Lathvrus had high
quality forage and straw, but protein content was 
variable. 

Herbage yields from grassland top-dressed with 
superphosphate was more than treble that of 
untreated grassland. This was reflected in the body 
mass of ewes and in the reduction of the amount of 
supplementary feeding. 

The intake of barley straw by sheep was 

directly related to its protein content. Straw 

length and leafiness were confi:need as factors 

affecting straw quality, but environmental factors 

affecting these parameters were shown to be more 

important than genetic factors, 


Training 

Training has been the fastest growing of all 
activities of the Center, and received increased 
attention in 1988. There were 610 trainees during 
the year: 272 at headquarters and 337 at in-country 
or sub-regional courses. App.oximately I I% of tile 
participants were women. Participants came from 19 
countries in the WANA region, 13 developing
countries outside the region, and 4 developed 
countries of the European Community. 

The continuing restricted-core grant of the
Arab Fund for Economic and Social Development 
provided major funding support to 441 Arab 
participants from the WANA region, while the 
special project grant of the Ford Foundation was
the major funding source in support of graduate 
research training, with particular emphasis oil the 
training of women in agricultural research. 

Additional funding support was provided by AOAD, 
UNDP. USAID. FAO, GTZ, IFDC, EC, IDRC, the 
OPEC Fund, and various bilateral donor projects, to 
meet specific national program or project personnel
training needs. 

Information Dissemination 

ICARDA considers information dissemination an 
important and integral part of its activities. In 
1988. a Pubticaion Committee was established to 
develop a detailed publicaion policy for the 
different categories of publications, and 
procedures to produce them in English, Arabic and 
French, as appropriate, for the different audiences 
of ICARDA. 

Apart from regular publications including the 
Annual Report, the three newsletters - FABIS, LENS, 
ad RACHIS. and seminar and workshop proceedings,over 80 journal articles were processed for 
publication. 

At a meeting of IARC information personnel
held at ICRISAT. ICARDA was designated as the "lead 
center" to solicit tile cooperation of librariesparticipating in AGLINET (the Agricultural Library
Network) to serve as depositories of all 
CG-Centers" publications and offer access to them 
under normal inter-library loan and photocopying 
procedures. A positive response has already been 
received from the libraries of the Agricultural 
University, Wageningen, Holland, and Agriculture 
Canada, Ontario. In this vein. ICARDA signed
agreements of cooperation with the libraries of the 
Syrian Atomic Energy Commission. the Egyptian 
Documentation and Information Center for 
Agriculture, and the University of Aleppo. 

ICARDA is moving towards a greater use of 
micro-computers. Thirty have been installed and 
more are on order. The Center is also building up 
a software library and providing training in software 
packages in-house and at outreach locations, as well 
as at NARSs (e.g. Morocco and Tunisia). 

Impact Assessment and Enhancement 

Eight case studies in five countries on 
agricultural labor and technological change, and
regional and country reviews of agricultural labor, 
have been completed. Both are being prepared for 
publication. 
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Over 200 farmers have participated in a pilot reported in Part Two of this Report. All six programs 
project launched in !985 to improve wheat have strong components of training and information
 
production in the Sudan. Using improved wheat dissemination.
 
varieties and recommended cultural practices,
 
yields of up to 3600 kg/ha, over three times higher I) 77te Highland Program. The ma.cr highlands of
 
than the average, have been achieved. The project WANA are in two distincts masses: one in the
 
is a collaborative effort of the Agricultural East. covering Turkey, Iraq. Afghanistan and
 
Research Corporation of tie Sudan, ICARDA, OPEC, Pakistan: the other, in the West. covering the
 
and CIMMYT. 	 Algerian - Moroccan Atlas range. Highland work 

is being developed first in eastern WANA. 
A survey of the adoption of Sham I. a durum 

wheat variety recently released in Syria. revealed The second phase of the USAID-supported 
that over 10% of tie farmers surveyed had adopted AZRI Project in Pakistan, which will 
it within only three years of its release. concentrate on range management and water 

harvesting, will be an important component of 
The number of participating farmers has been the highland work. 

rapidly increasing in a piloat/demonstration program 
initiated three years ago to introduce faba bean in 2) iTe Arabian Peninsula Regional Program. The 
new areas of the Sudan. The project covers the overall objective of this Program is to narrow 
Gezira. Rahad. and New Halfa government scheme 	 the widening gap between the production and 
areas. In the Gezira scheme alone, the number of demand of wheat and barley in the Arabian 
farmers rose from 3 to 84 in the past three years. Peninsula. 
The scheme management estimates that if each farmer 
grew one acre (0.45 ia) of faba bean. a target of 3) The West Asia Lowland Program. This Program 
160.000 additional hectares could be easily will cover Jordan, Syria, Lebanon. Iraq, 
reached. This would double tme area currently uwder Southern Turkey, and Cyprus. and will be 
faba bean in the countrv. operated from Jordan. It will promote regional 

cooperation in research, training and 
An economic framework for Centralized information dissemination. 

Fertilizer Allocation to Crops in Contrasting 
Production Zones has been developed in 4) The Nile Valley Regional Program. This expanded 
collaboraticn with Aleppo University, and is being program, in which Egypt, the Sudan, and Ethiopia 
evaluated by the Syrian Ministry of Agriculture and share research and training to improve the 
Agrarian 	Reform. productivity of wheat, lentil, chickpea, and 

faba bean, will become operational in 1989. 
CIMMYT is expected to participate in this as 
well as the Arabian Peninsula Program. 

The Outreach Program 	 5) The North Africa Regional Program. This Program 
serves Libya. Tunisia, Algeria, and Morocco. 
The objective is to strengthen research and tech-

In recognitiow ;hat the range of specific research nology transfer to increase barley, food legume, 
and training m,quienents of the WANA region cannot and livestock production. A sub-component of this 
be adequately met from one location. however well Program will be the regiomal work on faba bean. 
placed it may be, ICARDA is actively expanding and likely to be based in Morocco. 
decentralizing its research and strengthening its 
outreach activities in partnership with national 6) The Latin America Regional Program. This 
agricultural research systems. Currently. the Program is still in ihe planning stage. It will 
Center is operating, or developing, the following be based on the existing Latin America Barley 
six regional programs based on commonalities of Program supported by an ICARDA scientist 
geography and agroecologies or constraints to working from CIMMYT, Mexico. The possibility 
production. The details of the research activities of expanding it to cover food legumes is being
and achievements of the regional programs are considered with ICRISAT. 
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Widening the Horizon
 
of Partnership
 

ICARDA's expandling cooperative work in its legionl 
and beyond, is being formalized in written 
agreements. During the year, agreements were signed 
between ICAR)A and the All Union Academy of 
Agricultural Sciences of the Soviet Union: tie 
Agricultural and Natural Research Organization of 
ie Ministtry of' Agricutltunlre. Islamnic Republic of 
Iran. the Government of Nepal: the Tropical 

Agriculture Research Center (TARC) of Japan: the
 
Alemava University of Agriculture. Ethiopia: the
 
Ui iversity of Flohenhiem., West Germany: and 
the International Center for Mediterranean 
Agronomic Studies (CIEIAM). France. Nearer home, 
a triipartite agreement was signed with ACSAD and 
the Steppe and Range )irectorate of the Ministry of 
Agriculture and Agrarian Reform. Syrian Arab 
Republic. ICARDA 's agreements with the Aleppo 
and Tishreen Universities were renewed, 

. .. 

"I 
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One of the signiflIncnt (evehipiens in 188 In ICARDA's co0I11-
ondive research actlvilles was lhe signing of nn ugreemet withthe USSR. 

Buildings 

Although the main phase of the headquarters 
buildings at Tel Hadya had been completed in late 
1987. construction of a new Genetic Resources 

The new Genetic Resouirces Btlhi ng under conistucin lit Tel 
Ihdy. 

Building. funded by the Italian Government, was 
still in progress during 1988. This building. 
expected to be readv in early 1989. will provide 
all modern facilities necessary for tlhe 
conservation, preservation, and evaluation of the 
precious genetic resources whichiare the basic raw 
material for any crop improvement )rogram. This 
new facility will go a long way in not only 
facilitating but also accelerating the research 
activity of NARSs. 

Looking Ahead 

Whate\er tle magnitude of strides that ICARDA has 
made in its brief 12 years. there is still much to 
be done. Agricultural research in harsh 
environilents is a perpetuallv complex and painfully
slow process which demands great patience. 

At the end of I 988. ICA'ARDA %\aswell poised to 
move into I98 wilh a rec\ed 'oniiilitnent tointensify its stipport to NARSs and, with their 

increased participation, to pursue its goal of 
maintaining Is well as increasing productivity and 
at tie same time preserving the natlural resorl'ce 
base. The Center recognizes that NARSs are the 
pivot of its programs. L.ooking at the increasing 
resources being allocated to agricultural research 
in the WANA countries, it is clear that tile 
Center's partners ftinly appreciate that greater 
agricultural prodtictivity only can propel them 
to greater econiomiic prosperity. 
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Research and Training Review
 

While ICARDA continues to be structured by program 
to facilitate human and financial resources 
manageret. its total research effort was recently 
grouped into seven integrative activity-packages, 
These arc: agroccological characterization. germplasm 
conservation. germplasm cnhancecen, resource 
management and conservation, training. information 
dissemination. and iml)act assessment and enhancement. 
Superimposed oii the existing structure of ICAR1)A, 
these packages derive their identity and character 
from the CGIAR/TAC program approac lies and highlight 
ICARDA's appreciation of the interlinkages between 
researich needs of the diverse vet congricnlto agroeco-
logies covered by the Center' s mandatc. Each ipackage 
is a Iultidiscipli nary research effort w,ih a well-
deined prograim of work and a set of oliectives. 
designed to contribute to the Center's oxNcrall goal 
of achieving sustainable increases ini crop and 
livestock productivily. 

Introduction of the seven multidisciplinary 
activity-packages has enhanced interaction between 
programs at ICARDA's main irsearch station as well 
as ctveen main station and outreach prograis. It 
has also established a greater collerence of 
activities and a more efficient use of resources 
across the ('enter, and allowed a clearer perception 
of the balance bclweCL and a11iig activities in 
terms of huan and financial rCsources alfocation. 
The Center now can moellIeIcffcti clv measure (te 
afpro)riateness and teftectix ciess of itsIresearch 
programs. 

II tlhis Annual Report. I('ARI)A reports its 
research results and achievemcnts Iw acti\ity for 
the first thc. 

The Weather in 1987/88 

The highlights of l(',ARI )A , ;lii iic, must he 
reviewed against the background of tile( \weather 
during tfe 19H7/88 season. Not surprisingly. the 
WANA countries again experienced greatly contras-
ting weather conditions. 

The 1987/8 season ;"Ts the mm, in ,ria 

since 1940/41 when seasonal rainfall totals exceeded 

those of 1987/88 by 10 to 20', . The average 
recurrence interval of seasoIs with the same 
rainfall as 1987/88,. or more. is estimated to be 
around 30 years. As the increased rainfall was 
(fie to increased cyclonic activity and. therefore, was 

of the advective type, tile relative increase was 
more pronounced in the drier part of the region: 
Jindiress. ICARD)A's wettest site. received 48% more 
than the long-term seasonal average of 483 mm: but 
Bouidcr. where the long-term average is 212 min, 
received 386 mm. or 8 I % more han "normal" 
(Appendix I). 

The season started early with heavy rains from 
17 October to 6 November. Then followed the only 
prolonged dry spllH of the season which. 
interrupted only by' minor showers at some sites. 
lasted utnil )ecember. This period was ideal forti 
planting. December brought less than average 
rainfall at some sites, nmore than average elsewhere. 
JmIuar ,v. February. and Mlarch were wetter than averag( 
across the whole coLnII'trv. Tlhe last significant 
rains of the scason fell around the middle of April. 
IHowever. the good accumulated supply of soil 
moisture allowed the crops to mature with less stress 

than in most seasons in the past. 

tic tmperatunC throuHghout the season was close 
to the long-term average with no cxtremes. The 
iiumber of frost days was below average, in particular 
at the drier sites, as the frequent cloud co.ei 
rehuce(! 'lie occurrence of radiatioi frosts. Altogether 
the weather in Syria during the I 87/88 season laid 
the foundation for aibumper crop. which was widely 
achieved. 

Turkey. ('yprus. Iraq. large parts of Iran. 
Lebanoln. Jordan. the Fgvptian coast. and Cyrenaika 
(eastern I .i all had good to very good harvests. 
To the cast of this area. drought conditions 
prevailed over Afghanistan and Bialuchistan. Ill 
Ialuchistan. a large part of the rvlad crops failed 

make grain (file to late and inadequate rainfall.to 

Another area. %\,here(drotught prvailcd. stretched 
from Tripolitania (western Libva) through Tunisia 
and Algeria into the iortheastern corner of Morocco. 
In Tunisia. file drollght was the uost severe onie of 
this ccntury witfh rainlall totals being ulp to 40" 
below the long-term average in the most firoductive 
cereal-growing areas. Rainfall deficits of similar 

Tsmagniude were also widespread in Algeria. and in both 
counlitries tte cereal crops wele largely used ' 
grazing. In sharp cotnrat. imof aIot orocco enovd 

season of \crv high. Il-listrilbutc rainall feading 
to a record crof) 

The season was good for the counlries of iast 
Africa and in the south of the Arabian 11eninsula. 



16 Rese rd4 am 7'railig Revietw 

The spying rains ini Elthoioia were adequate and yielded 
a good harvest. Rainfall during the monsoonal summer 
in Ethiopia and Yemen was high, causing flooding in 
places, but also leatding to a good crop. 

Such climatic variability is a characte'istic 
Neature of the environment in which ICARDA works,

and highlighlts the challenges facing tile Center and 
the national agricullttlral research systems in the 
region. 

Agroccological 9
Cha act erizat io n 

Work on agrot'cological claracterization is intended 
to help I('ARI),,\ arid NARSs improve the efficiency,
rt'levaince. and targeting of research through the 

application of techniques 
which both characterize 
agr'ecological \ariability and predict Ihow such 

variability will inttrat with 
 and Imodify the 

impact of rrt't\ ttef ihlology, 


A 111lI fJet'tr' 01 t I ,ARI)A region is wide 

\'ear-o-vanr 
 \riailitv illtirer.ii Ft'lic 

faililill and its diiribrrlior ani tieIunpredictable

OCC'irrTrllt' Of 0Xt'xtnt's (1 Itrnptit- L'airSC sIai)

firrctrrations in algriciultuir'al productioi, both at 

nation;l arrtl inrliidul-farr'nr 
ltvel. In addition. 

\ide dillrc'ccs il ahlitudc. siot'. 
 trirt soil 

textr'C. dtcpln antd storilrss l.rOdUcc Coltrasts in 

lartl use. argronoomcic practrices aind ecolloric 

p)Ott'rtiirl. 'll OtnMt' short diSItrlct'S. 'Ihst, 

Corriplicatt" int' 
 formulation of rgricultural 

policit's. tint planning anI condtct of 
 research. atndtire t'xtt'rsiol of Rt'st'rlh firiilgS. 

IC'ARI)A st'eks to asseriirbl. tlt. test. arid 
validtit' C\istilrg tlchniqut's lot agroecological 
ClrNrcterizliOll. The ('et't'r rt'cOglli: '-s that NARSs 
Iavt"a major role to play in tihe testing and 
%;rlitiatiorn of such technitlues. both through their 
acces tie retlihirti tiata ipts arrd thein 
first-Ilrand knowledge of local SoCiOCCOrOlrt 
con itiors. ITus. inllthe t'\telisior intl applicatioln
of thtst tichnitllCS \tilhin he rcgionl. i(ARI)A will 
increasingly, %ork in lrtnership \ilh NARSs through 
b)th trainirgl d collaoiorali t'researchar 'iprojecIs. 

Il this report, progrt'ss irr two lirtiods of 
clraracterizing artl predicting tre impter of 

variable en irmen s on the prformance of crops
is presented. The IIirst method delionstrates how
 
Statistical procedures (uiti variate cluster
 
analysis) can be used
Ito assist pim bieeders in 

nllterstandnl illg the pronournced inllteractioni between 
ge'not Pts indiI tilt'l, illitel . adill lit' second 
illustrates tile c\ clopnilcilt anrd use of crop grotil
simulatiotn rlodc'ls. and their ability to Irlimic lhe 
response of a whleat variety to coillat ing soil 
conllitions aId mallnagement strategies. 

Statistical Techniquesf or 
Envionmental Characterization 

ICARI)A has aIworld responsibility for tile
 
iniprovement of harley, lentil ard faba bean. 
 and aregional resporsibility in WANA for the improvenient
of \hell. chickpea, and pasture ai forage crops.
As these crops are grown ill di verse conditions of
 
iloisture supply. temlperaturte. soil type. crop

nanagement and biotic stresses, large irteractions 

betven geotype perforrmance and the err'ironment 
hindler ie progr'ss in breeling more protductive
 
raterials. The combinled analyses of varialce 
 across

erIVirolltsnli using cereal anti food legumes
 
interiational vield trials datla of tile past years
 
rave corfirrred large genotype x enivronment
 
ilteraction. Clearly. if relatively iltlogelleouis
 
areas witr predictibei environmental variation and
 
thusr reduced size of the irteractiorn could be
 
identifried. progress ill breeding wouldti be enlanced.
 
One wav to achit've thiis is to divide tile world 
or
 
the region into a sirall numrber of relatively
 
honlognllOrs zones or subregions ard 
 thenr breed for
 
each subrt'gionr.
 

ilir-rnrrets Call be classified according to 

clirmat., soil type. aril othcr agroionlic factors.Based oil such irnformation. ICARDA has been 
atternptirg to classify various eninmenlts and the 
differert nurseries developed by it. Fxarmiples are 
tire ('rickpea Irrtterltional Yield "lrial fhr the 
Nletliterrareanl or lotSurb-ropical Elvironments, 
Lt ('old-Toleraint Nurseries. LentilI.entil antd C'hickpei 
Farly Trials atfd Nunrst'ries tr Southern lLatitudes. 

;and i\ riors tlisetast'-resisfall nlulrseries for 
lifletrrtnt regions. The international yield trials 

data rt'tured by the nlaitinal igran scientists 
are' urseul for dett'rmrirning correlations amniiOrg 
enviro elt'rnts atfd flo ir ultivariate cluster allaysis.This Iras ('nuabltd tilet' etter to dete)lop eirpirical
statistical approacies to enrvirornmernttl chiaracterization. 
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The piiiciple of the statistical approach is has been measured using tilecorrelation between 
similar to that of using disease differentials to them. One step further, the cluster analysis helps 
detect areas with similar p~athogen races. By identify tile locations more similar to one another. 
planting a set of differential genotypes at Thtis, within groups, locations may be relaively 
different locations, and by examining the disease similar. but among groups they may be relatively 
reactions of the genotypes. the plallogen race(s) differenw. 
present at a location canIbe detected, and 
locations with similar race() can be grouped 
together. For example. the testing of differential The classification of 2 1sites by cluster 
sets of food legulle genotypes against various analysis using two years data fron tile 
diseases across a large iiumb11ler ot cnilOtllillells ill ICARI)A/CINMYT Regional l)ultut, Wheat Yield Trial 
variolls Countries has led to the gioul'pilg o1 is shown in ig. I . There were folr cushers or groups. 

dkeasC-1'1n1 ;lid disca c-le Careas. a11d1 to the Cluster (a) COl sisted of four sites with large 
Ultdel'slalfdilng Of Ihe \aliahilitv illa pat'ictlal' differences il latitude in the eastern part of the 
patlhogell across eliiloltntetils. Similarly. by Mediterranean Basin. Cluster (b) was Ohe largest 
planting a set of diffe.rent genotypes at different group and colprised sites around the Mediterranean 
locations. onle expects differential ickf responses Sea. With the exception of Sids. sites ill this 
among the genotypes i.e. a gelltype or a group (f cluster were higher than 650 meters above sea level 

them pierforlms well at Certain locations bit not at or situated above 380 N. Sites ill cluster (c) were 
others. The sililarity between two locations canl Ie all located above 360 N. while sites ill cluster (d)
lleasured Iv simle Correlation coefficietlis. The lay in coastal plains or ill the lower latitudes, 

sinlilarity between food legunte growing envirolments and had high rainfall or full irrigation. 
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2tFig. 1. Classinfcatiml ,'i durtim wheat growing sites by cluster analysis using two years data. 
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Crop Growth Models and 

Agroecological Characterization 


Crop growth models are being developed by many

advanced institutes, and ICARDA continues to 

cooperate wih them for the development and testing
of models which have direct relevance to the 
Center's mandate crops. Such models integrate and
 
translate the effects of agroecological

variability, crop genotypic differences and crop 

management strategies into estimates of potential 

crop production. They are powerful fools (in

conjunction with field testing) for assessing the

long-lerm suitability and impact of new technology 

across a range of diverse environments for which
real or realistically generated weather data are 

available.
 

Currently. ICARDA is validating and comparing 

two existing wheat growth models. 
SIMTAG, developed 
in collaboration with the University of New 
England. Australia, has already been widely
validated using regional data. CERES-N Wheat Growth6 
Simulation Model is currently under evaluation, and 

the Center is cooperating with IFDC and Michigan

State University in the development and testing of 

a CERES-N Barley Growth Simulation Model. 


In May 1988. 
 a 5-day internal workshop was held 

to introduce the colleagues to the background and 

potential of the CERES growth models, 
 and to offerthen the opportufity to test the prototype barleymodel against their field data. 

Two examples of the use of crop growth models 
are presented here. In the first example, SIMTAG 
was used to examine the effect and imlportance of 

soil depltl in determining the length of
grain-filling period and the grain yield of Mexipak

wheat at Jindiress in North Syria. 


During the winter when temperatures and vapor 
pressure deficits are low. rainfall usually exceeds
the water use by crops. and water accumulates in 
tie soil profile. As temperatures rise in the 
spring and crop canopies develop, water use becomes
grealer than (lie supply from rain. Crops then 
depend on stored soil water to complete their 
growth. aiid almost always are stressed. 

The amount of stored water available at this 
time depends not only ol total seasonal rainfall 
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Fig. 2. 18Computer simulation (SIMTAG Wheat Growth Model) of 

the effect of soil depth and rainfall on (a) the lengthof the grain-filling period, and (b) grain yield of 
wheal (var. Mexipak) at Jtndiress, North Syria, 1966­
1987. (Vertical bars represent seasonal rainfall.) 

and its distribution, but also on soil type and 
depth. Soil depth is especially important, as even 
in a wet year not enough water can be stored inshallow soils to meet the needs of crops. 
Tenperaltures and stored moisture interact to
determine the length of the grain-filling period
and the size of the yield. This is illustrated in 
Fig.2. Farmers are also aware of the implications
of soil depth for both the effective length of the 
growing season and for the crop yield potential.
Our survey work has shown that even in the wetter 
wheal-growing areas, farmers often plant barley,
which matures faster, on shallow soils and apply
reduced aiount of fertilizer. The ability of SIMTAG 
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to characterize the implications of soil depth will records from Muslimieh (average seasonal rainfall 
greatly assist in targeting genotypes and of 350 mm) in North Syria for the period 1960-1985. 
developing management strategies for a range of The model was run using the genotypic coefficients 
soils with contrasting water storage capacities. of Sham-I, a newly released durum wheat cultivar. 

Though CERES-N was originally developed for bread 
In the second example, the CERES-N model was wheat, its initial evaluation with durum wheat 

used to assess the impact of two crops (lentil and suggested that sone minor modifications in the 
a summer crop, watermelon), which commonly precede thermal time required for individual leaf emergence 
wheat, on the response of wheat to 80 kg N/ha. are necessary. In the runs reported here, the 
Using soil fertility data from on-farm trials and thermal time was modified from 95 to 85 degree 
soil water proffies recorded following these two days. The output of these runs is presented in 
crops, the model was run with long-term weather Fig.3 (a, b). 
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Will no fertilizer applied, wheal following 
lentil yielded lower than after tile summer crop. a 
pattern observed at Tel Hadva in four of the last 
five seasons, and also in manv on-harm trials 
(Table I). hi contrast, file response of' wheat to 80
kg N/ha was over 40% greater after lentil than 
after iielon and this again confirmed our
 
exllerimental data. 
 As there is a strong interaction 
between nitrogen and waler, the size of the yield

increase due to N-lerlilizer is quite variable. and 

a negative response followin suminier crop is 
site.predicted in some years at tf:is relatively dry 

Table I. 	Mean increases (%) in grain yield of Sham-1 in responseto 80 kg N/ha in on-rarm trials in Syria. 1986/87 and 
1997/88. 

Preceding Number of Grain yield (kg/ha) % 
crol) locations 0-N 80-N Increase 

Lentil 10 2550 3605 41 
":l1111)e Clcrp 13 3180 3983 25 

These resllts are very enco:rraging, as they

indicate that the m1odel predicts grain yield with 

sufficient sensitivity to allow tile examination of 

a number of important issues. 


One of tile objectives of ICARDA's work oil 

fertilizer is to iriprove the efficiency of its use by

refining recormmended application levels according to 
seasonal conditions. There is st pe to do this because 
most of tle nitrogen is topdr'essed in ithe late winter 
or early spring. By this time soil water storage is at 
its maxinitr for the season and better judgements

shotld be possille on1 how nitch nitrogen to apply. 


One planned use of tile model is to evaluate the 
strategies based on this knowledge of soil water 
storage and the probability of rain in te rerimainder
of the season. 13 using long rtlls of real or 
realistically generated weather data it should be 
possible to assess the risk. both biological and
economic. of allernalives for fertilizer management.
This is illustrated in Fig. 3(c). From a biological
standpoint. tile application of nitrogen following
lentil has a low risk. In other words, at all levels 
of probability the yield of N-fertilized wheat will 
be grealer than without fertilizer. Howevei, when 
wheat follows stiimer crop at this location. the yield
increase is very sinall. This analysis. Iranslated into 

economic terms, can be used to assess various manage­
merit strategies and their associated risk. 

Gerniplasm Conservation 

TCADA' 

a ei'nfplash conservation activity is part of 
a worldwide effort which aims at explorinlg, 
pesericg and utiizinrig the diminishing plantgenetic resources. This effort is the responsibility
of' he Genetic Resources Unit of the Center, in 
cooperation with IBPGR. 

The WANA region is especially rich in genetic 

resources since it inlucldes tile centers of origin

and diversity of ICARIDA's mandated 
 f-nd crops alncI a 
wide variety of pasture audd forage legume species.
Though these genetic resources are of' cruciali liportance in crop improvement and related research, 
they are being increasinugly eroded in tile region. 
These preciotus resources nust he collected and
 
preserved before they disappear from nature.
 

In 1988. work was continued to explore and
 
collect additional genetic resorces. 
and to multiply,

characterize. dlocument. and safeguard tile collec­
tions. With tie collections made in 1988. the total 
nunrber of germplasi accessions at ICARDA rose to 
86.591 (Table 2). 

A total of 584 poplatiorn and 1.930 single­
plant samiples were colleled frorm unexplored areas 
ilr Syria and an addir'onal 167 sariples front Jordan 
jointly with national program scientists. [le 
collected material includes cultivated barley and 
Ilhordlhm sponim'eum; ctrun arid bread wheat, wild 
Triicum and .,e'ilopsspecies: chickpea, lentil, and

faba bean: wild Citerand Lens species; and
 
ctnllivated and wild forage legumes.
 

New, accessions of durtrii wheat (2.958), bread 
wheat (5.566). barley (328). IHordem spofanclin 
(256). chickpea (501). lentil (298). faba bean
(373). annual ledics (324). Vicl .species (15),
Lathyrus,species (19) and pucis (4). collected or 
received in tie previous year. were planted ill tile 
isolation area for nultiplication and health 
inspection. Three to 10 stahle characters were 
recorded for 1.534 food and forage leguriie accessioliF 
for prelinliliary characlerizalion of the new 
gerniilasri dltring ill tllipl icatioli. 
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The dlocutt nhiittatjt S\'StCInl of Ipassportl an1d
 
Table 2. Germplasni collections at ICARDA In 1988. collction [llor'natjit \; as ulflalc( ald a new
 

Number of accessions 	 collecting formti and Iatching accesSion hooks were
h- to facilitate thet transfer of dataitrodhleed €lnick 

pa ss po tCrop Toia l III ned ilti- rloIle 1II 1 IC co n Itlt'er. ( o l ic li t lIra trd 

imui­term 
storage piled information and e\ altnatioll dala 'crc conlilollslv 

Cereals 	 added tIlle t dllaliles. Ilnforation oila lonlol ofd 

Barley 15994 13824 2170 ).0(), atCTessionS \\iaS dotIIImten t . it" SCe'If. voinle 
DInIIInI wheat 20141 11700 8441 oftle Harcn' ( 'rntliplason (Catalog was pillflished, which 
Bread whet 10419 3440 6979 ilIcltlCS Iplssporl andt'altnltioi information for lI
 
Wild relatives 3195 3191 4 additional .1.12Q accessions.
 

Fond legumes 
Lentil 6758 6498 260 I( .\ 1)A's gernllfasnl is Ircc ' ailahl to 1)0ut 
Chickpea 6804 6437 367 . /id' uNcrN a O cr thlie \orIld. 1liC (;Cntcic Rlsoui'cCs 
Fuba bean 3077 183 2894 Tllit is desotitIg cotsiderable rtsOUrCs a1(l efforts 
Wild Uns spIl. 199 195 4 to leet'l'tlt'SSls for gVtellllilSilla sallIcs IfoIn tIIlhe 
Wild cicer Spl. 52 39 13 cotliiodilv\prograils of l('ARI)A and fl'Hll other 
Fo)rages inistilutions. Itn ,87'88 . a totl 	 of 26. 1'7 sctd 

Annuial medics .325 1960 2365 samples %cic (lisirilmtled (Q.22() samples; within. and 
l'islmo Slip. 3304 2461 843 I0.)e8 otside I('AIl)A) froni the gentlic resotIrces 
I'icili Sill). 3582 1570 2012 collCctions. [his replresetnls a 70'; increase oer the 
Trifalionm slip. 1273 - 1273
rTh,It'a sprp. 156 	 156 I9Q80/87 f tires, indicating N glo\\inig inIt''estl ill 

Astragalus spp. 313 - 313 atid ani etXtIl;i\t tltilizatioln of l('ARI)As gCrlnlplalsnm 
Lathilnis Sllp. 946 749 197 collections. 
Othter species 6053 398 5655 

Total 86591 52645 33946 

'Ind wild l~itIC1111 slVCies 
III ,via aI'Id ,lm ~all 

.\ lotll ofI 3.*'7o sed Namplv of food mrlid hl;trV 
legtinesl". ICloritil,,inImcd in tlkIe old toic. ',CIc Within the frannessork of lit Special project 

odrCoen!tIaIted to Obt1ldill a Illliit it ontll .2of "(ollectiolt a1ld (ihal'aCterizatioti of ile Wild 
qualil\ reed ft'or tidilit- ind long t'runApVrcsersatitil Relatives Of Whcat." collcCliol tripsIo Jordlan and 

\Mitill S\,ria \%tC coiducltId. Ifiese WereV oil 
..\ olal of 10.022 trll'iN \Wutc salalted. pIarllk llissiints \611) the respeti\c Inaliotal iprograllis: the 

in collaonatiottl \6111tlint (Onltt(lil\ ltogratlt. ttiMi loltlfill tist'rsits Ofi SciClICe 1l1d Icllologv (.JST)
•nllftilfli'd. inltclin 1.200) Iharle\ (23 tle"ctriltors). tt Ithid. 1nd lilt" ( ;tti Isouit's [ nit of the 

il,I n/1i om Imu o~'.omn sp. di i,,, ', (22). 05I .\grit'llltlill RteseIalft' (tIltetill )Otltllia. S\ria. 
'/,/b, s!cci',; 1IX). 0.22.l chickpc;i (7). 021) Ilioril tIN gisen to the getis "c.t'ilp.s and the 

1Il(/i( 1p' m,1' pb/o (2.3). 57 A/-,ji ,,o, ,w,'//,mjild %%'lSpecies of nr tml. 
(23). aid '10)) tch (I()) ;icct, iS. .\ slet lioll of 
(-I (liltii \htel at fomi W ItI .ordaali. ,lei/opslt'N he 187 collcion i lig. litlinelr of sialiilles of 
trill ill S\ 'ia \\,;s s\ iualct h, cliaracttize bolh %%;IS collectetd. int'luding ihe followinig ta\a: 
,\illil- Mid hlmc el popiilationt sarialiol lot n. <oti. bI AoJ \ ..f-'.ci/, 	 /,i . uniit. .1. . 'lvi. 
selected chl actrllstl. 	 /ooo'j.ssjnu,. "li uth. ( /tl'rI*',Q'l't(I. ". /crerila 

NSI). S/1-li4t, / . . I. W1tth. a d 1 . I i/rovil. 
I11colIloratlioli \inh the (etelt'I nnipttsrltttill lnoItet\OIllts a oCCtlAltic ofNIls \\;N the ssilts rtati 

IPtogratit. 1.2() ILthiopian lirfes tccsis \VItt /Il//,ia1. ii higher allillldes. Nilc this Species 
Nt'ttCtfd fo1' scild (]R'Vh /I)0S/jtIM nWc/is). and 21( wat1Iotigtl to b \',l\ l:1rte ill hldall. aid the 
/ I Slm )ion.,illl sf). d[I,,oit/dc" saitplts of flt S'il'e of t. /Iiono.d,. shfit'h stals oirt for the 
diffretll origiis sit Itstet fol selfOss tuISt,IleA fist tilli ill tIr ('0o1ilrrYs 5cmv dr\ sotllreri 
blotch. aifld ctuOiIotil int fte;it i t. region. lle nromlntlillou s legiois of cetillril alid 
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northwest Jordani have been (lie most I'rniffil areas 
for collection. In addition, single spikes of 

rifict'lni titffidifni ssi). dicoccoides and 1. naloltocC'fill 
ssp. boeoticuin were obtained, as well as paired 
samples of single spikes from i Cultivated liord"eImn and 
its wild progenitor. /.It.pOltilelltil. 

Two regions were visited in Syria: the provinces
of Sweida anl l)era'a, together with a short tiip to 
northwest IDamascus. Nine Species of .h',qi/ops were 
collected: A. bIfficiali.s. .. cntul(I (northwest 
Damascus only). A. cohmnouris. (NW l)amascus only), 
I. kotschvi. .I, ol'(aa. A. pere,,rila. A. N.arsii. ,.A. 

triaucialis. .. val'ilovii. Despite the iinmber of 
species, the overall OccI rrence of ..Ie.,ilOps on the 
volcainic soils inl the Sweida region low.was 
Triliclon lum 'idfuu ssp. dicoccoides and I'. Mocl'ltwCu, 
ss). boCotiaum were collected as Single spikes at 
seven sites. The new accessions of 1'. tiu,, id ssp. 

dicoccoiles from tie Sweida region are of special
intcrest. Since earlier studies revealed that most 
of tle samples of this subspecies. previously 
collected iin southern Syria. showed a combined 
resistance to yellow ru-t, leaf blotch, and common 
bti. 

On a second trip. the province of Lattakia and 
tile western part of Idlib were visited, and the 
following species were collected: A. biuncialis, A. 
caidla. A,. colhmmlnaris, A. peregrilla, A.. ovala, A. 
speltoides. /1A.speltoies var. liguslica, A. 
Iriaristata. and A. Iritncialis. 

A marked diflercnce between western Syria and 
ilie Sweida region was the strong presence of A. 
speltoiud's and A. Iriulicialis.tile former species 
being completely absent in the south. No wild 
Triticuil was fotld. 

Typical variation among spikes of different Aegilops species (left to right): Ale. colmnans.Ate. bjuncialis,Ae. uniarsitua, lie. ovala. Ae. triuncialis.
Ae. bicornis. Ae. squarrosa, Ae. sear-ii, Ae. ventricosa,Ae. tongissima, Ae. speltoides var. var. igustica,. and Ate. mutica. 
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Evaluation of Medicago polynorpha Multivariate methods were used to analyze the 
from tlie Mediterranean Basin geographical distribution of different charactercombinations in a collection of 619 accessions of 

Medicago polYmorpha ftom the Mediterranean Basin. 
Principal Component Analysis was applied toM. polynorpha has exceptional potential as a pasture reproductive and vegetative characters evaluated at 

species due to its vir. 'ally global distribution, Tel Hadya. The relative contribution of differentits toler4ance of soil type and grazing, and 	 attributes to the first and second component axes isappropriate patterns of hardseed breakdown, 	 displayed in Fig. 4 (a), and the four corners of the 

it 

VI + Ve V2 I + Ve - tigh seced weight V2 
Tile 	 Floweriig 0.778 0.651 - Iligl seed numbler - iligh seed nuliber 

Poddiag 0.773 Veg. growth 0.641 per pod per pod 
Seed uo./diI 0.603 Iligih vegetative growth - ligh vegetative growthBrnthghlength 0.528 S,.-i weight 0.587 - 1:y11Ilowering - Lute Ilowering 

(Veg. growthi) 0.523 
B D...D 

I 	 VI 

A -C 

Seed oo./ld -0.594 	 - fligh seed weight - Low seed weight 
- Low vegatative growtl - LAow seed tulmbterSeed weight -0.692 	 - Early Iloweritg per pod 

- Iigh vegetative growth 
VC -Ve - Late tloweritug 

c 	 V2 V2 (I) = Turkey 

- - . (2) = Syria 

()=Jorldal 	 \'. 
(2) =Tutisia (2) 

,,. ",,. (3) Morocco & , . \,\ 	 Algeria fI 

"A... (4)= irq & Irott"(3) 

(V ) )(V 	 1) 
(4)4 

".(I) 	 (4 / 

/.	 ..
 

Fig. 4. (a) LA)ading of original variables on first two axe-, of principal component analysis (PCA); (b) vegetative and 
reproductive characteristics of accessions; (c) distribution or accessions in relation to the first two axes of 
PCA; and (d), distribution of accessions from Syria and Turkey in relation to the first two axes of PCA. 
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resulting graph comprise tile character combinations 
seen in Fig. 4 (b). "Ihe distribution of accessions 
from six Mediterranean countries in relation to 
these is shown in Fig. 4 (c) and (d). 

Early-flowering genotypes with large seed and low 
vegetative growth come principally from Jordan, and, 
to a lesser extent, Tunisia, both countries being
characterized by arid, unpredictable environments, 
and short growing seasons. The more temperate, 
elevated regions of Morocco, Algeria, Iraq, and Iran 
are characterized by later flowering accessions with 
more vigorous vegetative growth. Both Turkey and 
Syria (Fig. 4d) are notable for the diversity found 
among accessions. In the case of Turkey, this may be 
due to the huge variety of ecological conditions 
found there. Syrian diversity may likewise beexplained by the fact that M. polymarpha has been 
explaniveysamphed t tthat
M. o utry,hasbeereported
extensively sampled throughout the country. 

Seed 'Hilti 

In the 1987/88 season, 17 seed shipments from 39 
countries were received and 42t shipments were 
dispatched, most of them to countries in the region.
In-coming seed was planted in the isolation area for 
frequent inspection. No exotic diseases were 
detected. 

cpolymorpha,
(,C'rmlhasm Enhancement 


I"Casure aid Ior~ae (rlops 

Selecting Pasltire Legumes Adapted 
to thle Ley l"a'fin~g Systeil 


In the ley farming system, pastures alternate with 
cereals. Pasture legume varieties set seed in 
the pasture phase, but the bulk of it remains 
dormant in the cereal year that follows; it 
regenerates one year later when the pasture phase
is due. These varieties must also survive grazing 
not only when the pastures are green but also when 
animals depend on eating dried vegetation during the 
summer. These requirements result in the need for 
special attributes in pasture plants, many of which 

are not fully understood. In addition to these
 
special requirements pasture plants, like other
 
plants of agricultural importance, must be adapted
 
to harsh weather conditions of WANA.
 

Far these reasons ICARDA is using an approach 
to pasture plant selection in which the 
relationship between environment and species 
distribution - the result of natural selection over 
thousands of years - and survival in the ley 
farming system itself, are taken into account. 
There are three steps: collection, and hence 
knowledge of distribution, of native species; seed 
multiplication and the evaluation of certain 
attributes in nursery rows; and the survival of the 
species within the ley farming system. 

The results of the first step in Syria, 
elsewhere in detail (Ehrman and Cocks, inpress), showed that the distribution of pasture 

legumes is influenced by the incidence of frost, 
amount and distribution of rainfall, and pH and 
lime content of the soil. In the areas where ley
 
farming is likely to be useful, the most abundant
species are Medicago rigidula, M. polymorpha, M. 
orbicularis and a number of other genera: absent
 
were the Australian species - M. iruncatula, M.
 
rugosa, M. litoralis, M. scutellata, and M.
 
torrata. The results reveal the importance of using
 
locally selected ecotypes if the ley farming system
 
is to be successful. Recently, a survey in Morocco 
revealed that the most frequent species are M. 

M. laciniata, M. aculeata, and 
A. orbicularis. 

In the second step, which is primarily intended 
to increase seed, apreliminary screening can be 
conducted. At this stage frost tolerance can be 
checked, and maturity time measured. Our results 
suggest that a number of other attributes may be of 
importance: short petioles, long peduncles, andsmall seeds, all indicators of resistance to 
grazing. 

The third step is to introduce the potentially 
useful ecotypes into the ley farming system. In the 
ICARDA experiments, 84 selections from 12 legume
species were sown in successive years into a 
pasture/cereal rotation. The amount of seed in the 
soil was assessed at the beginning of each summer, 
later in the summer after grazing was completed,
and during the cereal phase. The experiment 
continued for four years. 
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The results indicate that two species, M. 4. rigidulh and M. polymnorplha. germinated promptly
 
rigithla and M. rotata. are likely to be after the early autunin rains. while others, for
 
successful. There \,- !largc difference between example. Al. rota. resisted germination until
 
the years, associated -xith climatic conditions at later. Buried seeds lost their hardseededness more
 
the time of sowing. a result which supports the slowly than those lying on the surface.
 
concept of using mixtures of species. In general.
 
species which were not native to the experimental
 
site were less successful. Rhizobiology of' Medics
 

One of the attractions of the ley farming system is

Seed Banks its independence of nitrogen fertilizer. When
 

associated with tle concept of self-regeneration,
 
The amount of seed available for germination at the the ability of pasture legumes to fix nitrogen and
 
start of the growing season is an important to transfer it to cereals makes ley farming a truly
 
determinant of the ,,ield of native and introduced low-input system.
 
pasltures. For this reason the size of the seed bank
of an nual medics (edicago spp.) and clovers
 
(Trilblium spp.) is being closely monitored at Tel M
 
Hladva. In medics, after seed had softened over two *
 
stnminers, about 16% (M.nocana) to 56% (M. 
polvnoph) of it germinated in the following
 
autullin, vwhile in clovers. germi nation ranged from
 

I%(1.ctpL'str') to 8617 (TI. ehlation)
 
Possession of an impermeable seed coat
 
(hardseededness) was the mechanism by which the
 
seeds resisted germination. Seeds lost their 
hardseededness more rapidly in the second compared 
with the first summer after seed set, but in both 
years hard seed breakdown occurred most rapidly in 
auitumn (Fig. 5). Some of the species, for example, 

1987/88 1986187 

95 	 . 
A 

90'
 

LSD 	 " ~~~( <5 \{P0.0,5) T 


fletsllles 0~80­
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 ,
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Aledicago polynorpha nodulated by an effective strain (left) and anFig. 5. Effect of age of seed and seed density on the hardseed ineffective strain tright). The strains were collected from the region
breakdown of medics at Tel Hadyn. and reflect the diversity of rhizobla. 
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Rhizobia suitable for most of ICARDA's medics 
have now been identified. For M. rigidula, strain 
M29 has performed well in Morocco, Algeria, Turkey, 
Syria. France and Jordan, and introduced rhizobia 
have been shown to persist for several years. In 
other studies conducted in Jordan there were large
differences in the effects of 10 strain, of 
rhizobium on the yield of herbage from M. rotata 
(Fig. 6). Nitrogen fixed by M. truncatla.and M. 
pol*vinorpha increased from about 20 kg/ha to nearly 
80 kg/ha after inoculation, and nitrogen fixed by
M. rigidula. which did not require inoculation, 

reached 100 kg/ha. 


4- 49vaiati. LSD 0.92 

_ __geiotype 

3-

_2­

oil I 

Fig. 6. Effect ot inoculating At. rotata set. 2123 at Ramtha 
(Jordan) with 10 strains of rhizobla. Data covered
by the same horizontal line are not significantly
different (P<0.115), LSD = 0.92 (tonnes DM/ha). 

Pea Palatability 

A few years ago scientists at ICARDA believed that 
forage pea (I'istm sali'iIn) was potentially one of 
the most useful crops for dry areas. It produced 
high grain yields and appeared to give good 
economic returns while maintaining barley yields. 
However. sheep appeared to find the peas 
unpalatable compared with common vetch at all 
stages of crop nlalurity. A project was therefore 
starte(d to study tie genetic variability in the 
palatability of material in ICARDA's germplasm
collection and to identify the compounds 
responsible fbr the unpalalability, 

The initial study considered the variation in 
the rate of ingestion (Rol) of chopped straw from 
20 genotypes of peas and one vetch (V. saliva) at 
Tel Hadya (Table 3). As expected. the rate of 
ingestion (Rol) of common vetch was the highest, 
but there were substantial differences in the Rol 
of the pea genotypes from 114 g to 222 g per 30 
minutes. It is noteworthy that the coefficients of 
variation were much larger for the least palatable 
straws than for the 'tasty' straws. This is an 
indication that as the straws became less 
palatable, the 'personal likes and dislikes' of the 
individual sheep increased. The search for the 
source of variability in Rol is continuing. 

Table 3. Meare of inu (± suamindadeviation) adcafdems(CY) ofdoe gpwqp Ifim veh and wverl 
of fixage pea at Tel Hadya, 196M. 

Rate of 
Species ingestion1 CV (%) 

(g/30 min) 
Common vetch 239 + 25 10.7 
Kodiak 219 + 48 21.9 
Maro 217+57 26.3 

Early onward 210 ± 31 16.1 
Ba±" 192 + 52 27.1 
Despe 183 ± 44 24.3 
Upton 175 ± 74 42.3 
Filby 169 ± 42 24.9 
Onward 163 + 103 63.2 
Syrian landrace 
Facima 

133 ± 90 
114 - 88 

67.7 
77.2 

Digestible dry matter. 

Proinising Lines of Annual Forages 

Substantial progress has been made to identify 
annual forage legume crops for growing on land left 
fallow after a barley crop or where continuous 
barley is grown. These forages provide valuable 
feed during periods of shortage and where they 
interrupt barley monoculture. improved barley 
yields are obtained (Table 4). They are well suited 
to areas receiving 250 to 350 mm annual rainfall in 
Syria. 

Promising genotypes of five species of Vicia 
and Laiolyrus were tested in microplots and nursery 
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Ali 

Sheep grazing common vetch Ii(ia sativa) in preference to forage peas growing in the foreground and the background. 

Ta 4. Yelds (kra)of barley after forages barley. and failow at 
Tel Hadya, 1987/88. 

Vetch Chickling Barley Fallow SEMI Sig2 

Straw yield 2830 3079 2126 2685 80 * 

Seed yield 1599 1727 1401 1536 44 NS 
Total 4429 4806 3526 4221 97 ** 

Staniidard rror of meia 
- SiLnificaiice P<0 01. NS -- Not swPriicamt. 

to\r s at Tel Iladva. In file high rainfall seasoti of 
1987 88. grain yields \\ere excellCnt teaching 4Q0 
kg hI for I. hurbo)'!i.i.% al 4800 kgha for .. I 

01 /urv. Results from three vears and .%vo sites 

suggest that L. ort I.ay gie gtaiw ields of 750 
kg hi e~en when annual rainfall is only 250 mill. All 
species had high quality fktlage and stra\%. although 
the protcini contetnt of I. hrboblvr.s st'im \aws 
less th11 the other species. 

Cereal Crops 

Iln 1987/88. the cereal researchers continued to 

reline the breeding methodologies based oti their 
eC\lXience that gernplasi suitable lot specific 
stresses is more efficiently identified if selected 
under those stresses. To meet tile challenge of 
harsh environents. increasedl use of landtaces and 
\\ Ild relatives was made. with a strong locus on tie 

i ,es'ratiottand utilizatioof of their variability. 

The effectivelness of this Strategy was evidetnt 
Irom the increased use of ICAIRI)A s gen'lfastm by 
NARSs for different agroecological conditions and 
hilrinitg sy'stems. parlicularly in WANA. To date,over 
100 varieties of barley, durutm wheat, and bread wheat 
have been released by NARSs using the ICARDA germ­
plasm and/or methodologies (appendix 2). 
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Barley 

Role of' HordUen spottaettm in 
Barley Breeding 

Hordewn vulgare ssp. spontaneum. the wild progenitor V 
of cultivated i arley, is widespread along the 
Fertile Crescent in diverse environments from the 
Mediterranean coast to the desert. In barley breeding 
the use of this species as a source of disease 
resistance has been reported by many workers. 
Evaluation of H. spomtaneun accessions at ICARDA 
has shown that the species is also a source of 
tolerance to severe stress conditions. Selected 
lines of H. spotanenin are being used in crosses 
with landraces and improve(] cultivars to 
incorporate desirable traits such as long peduncle 
and low number of seminal roots. Preliminary data
 
indicate that H. spontanecom can also contribute to
 
increased straw protein content. Some Hordetni
 
spontanetm lines were identified to have longer

seminal roots and higher straw yield and straw
 
protein content than cultivated barley (Table 5).
 

H. spomtanewn is also being used to generate
improved genotypes of self-regenerating barley.
These genotypes can be utilized as 
self-regenerating pastures in marginal and fragile 
ecosystems. 

Selection fo Barley Gr"ain Yield 

Experiments under contrasting rainfall conditions 
in the 1987/88 and the past seasons have 
demonstrated that selection for grain yield under 
severe stress does not necessarily reduce yield in 
favorable environments. Although Syrian landraces 
performed relatively well under cold and drought, 

Table 5. Differences between Hordeum spontaneum 

Characters H. spontaneum (n=55) 
Mean Range 

A Hordeum spontaneum line which is being Intensively used at ICARDA 
in crosses with cultivated barley to incorporate tolerance to severe
ahiotic stresses. 

itwas possible to identify landrace-lines that 
also showed good performance in the 1987/88 wet 
season (Table 6). Cultivars Rihane-03, Faiz, 

and Hordeum vulgare (Boulder 1987/88). 

H. vulgare (n = 9)* Best
 
Mean Range H.vulgare
 

Cold damage 3.0 1.0 - 5.0 3.7 1.5 - 5.0 Tadmor
Growth vigor 2.9 1.0 - 5.0 1.6 1.0 - 2.5 TadmorDays to heading 141.8 131.5 - 152.5 141.1 138.5 - 145.5 Harmal
Peduncle Ir~ngth 44.2 32.8 - 50.3 23.5 20.3 - 32.1 Rihane-03
Peduncle extru. 18.4 8.2 - 26.3 4.4 1.0 - 10.5 Rihane-03Straw yield (t/ha) 4.4 2.8 - 6.5 5.1 4.1 - 6.1 Tadmor
Straw protein (%) 5.1 2.7 - 7.0 3.5 2.8 - 4.7 Arabi Abiad 

Harmal, Rihane-03, Kantara, Arta, Tadmor, SLB 39-10, SLB 39-60, Arabi Aswad, Arabi Abiad. 
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Table 6.Ganyield at Te Hadysand Boulder ofba vegrm I)mt-Dtirt \VWhcat

-la ad i landrzs In the barley prdillary yield


trials, 197/lT. The joint CIMMYT/ICARDA durum wheat breeding 

Grain yield (kgha) project continued to focus on broadening tile 
Tel Hadya Boulder genetic base through hybridization with landraces 

Material n Mean Range Mean Range (214 crosses) and wild emmer (156 crosses) as well 
as incorporating genes for resistance to diseases 

Improved 272 4132 763-5934 3099 973-5272 (473 crosses) and insects (85 crosses). Notable 
Landraces 288 3933 882-6217 2617 220-4775 progress was achieved in increasing the yield level 
Rihane-03 5214 3812 and stability of dryland durum wheat in WANA. Tile 
Harmai 4819 3834 breeding line Korifla was released in Syria under
Arabi Aswad 3445 2589 the name of Sham 3, and in Jordan under tile name of
Arabi Abiad 4585 2782 Pet-a: while the lines Omrabi 9 and Kabir I reached 

the stage of wide-scale testing both in Algeria and 
Tunisia. The line Ornrabi 17 performed well at dry 
sites in Syria (Table 7). Furthermore. the 

Assala-04, and Ar46/Aths*2, which performed well, Multilocation testing in WANA enabled tile 
were extensively used in targeted crossing for identification of the lines Dades and Daki for the 
moderate-rainfall areas. The joint ICARDA/CIMMYT lower rainfall spectrum and Scoflag and Oronte for 
barley project in Mexico continued to emphasize the moderate-rainfall areas. Morphological traits 
the incorporation of multiple disease resistance were identified (plant height, spike fertility, and 
into germplasm adapted to high elevation, low- fertile tillers) that correlated well with 
latitude areas. tolerance to terminal moisture-cum-heat stress. 

AAR m.SPO rN'I 

Seminal root system of an Improved barley variety "Arar"(left), a Hordeum spontaneum accession (right), and an F4 line derived from the 
cross Arar x H. spontaneum (middle). 
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TaW 7. PIlixmanc ormrabi 17andHariindrylandcodiimons
in rimntid stations ad & ' B v 
tria. 1997/8. 

Entry Yield (kjha) 
Boulder Breda F'T 

Omrabi 17 2420 4372 3469 
Trial mean 1930 3608 3400
Haurani (check) 1521 3022 2828 
LSD (0.05) 628 539 160 
CV 12.8 7.8 9.3 

Omrabi 17 
---- .----.-x 100 159.1 144.7 123.0 
Haurani 

FFVT = 	 Farners field \I'iihi.,mion trials. 10 sites, in B-Zone 
Ialeas wilh lit 111i. 35 1iii1 IIIinjIH I':ilittIll). 

1 stcl 	 I'tt'iti (ofPrlottteiistit. 

in I)11ti111 \\'hlilt lttedting 

lit West Asia and North Africa. durun i wheat is used 
ill Ihti prodtution of rnallv forms of food: two-laver 
and sllnglc-ier fHil bread. hurgltu. couscoUs. and 
plsla are the mllost conion forsts. The main qualit. 
It raleters needed for these include high protein1 
conltent and gilten streCngth. high vitreous kernel 
lpt'rcetllage aMtd. for butl'ghul . and pasta.couscous 
high vello,, pignent content. A sipllle test based ol 
3'. soditm dodecvl sutlate (S1)S) solution cal be 
used to idetilify genotyVpes inolving I. dntrion and 
I (i't, o(i 01, high glilen stlength. The SD1Sic of )5read 
sioliation in conbination \%ith lactic acid causes 
gi t e rteinllni leidicto swell. The xtnt to 

Sclcit\. lfinslrta it fitor ictn dofeemiithe aion 

~rllcsiness tail,Iiltv lhtl. I. i tchs linesKui 	 d1i;lh (1ei\ ifh il . Ic1's. wh~idcS llainecalt reach er high proteillt I'els. hich Illna ive 
ie I 

tlttlIor 'di' ided b) ieC pr'Otei it contett to give ait 
SI )S iii \ ' ftii ft iS indeItindent 0f fw'OteillCottent. 
Bo0 1 ) \0of ttieC a1d SD)S i \ arellT higly\correlted 
toiclassical foght streitgtilipalraiters stich as 
toleua ile, an d donuglh fldlldigilroilprtis at ball 1ng, 
all \Cll a' to caghttis cooking qualitv. 

IPol vacrv ai ide gel electrol)ioresis (PAGE) has 
bt-t'n used to idetlili \ getlotlpes wit6Ih good 
pasta-niaking iropeitics. The presence of 

electrophoretic band with Rm 45 has been related to 
high gluten strength. whereas its absence has been 
used to denote lines with inferior quality. Several 
crosses 	involving 1. dicoc'oide have been found 
%%hich indicale that the presence of the band Rni 45 
nay not be a reliable indicator of good quality in 
Ihis type of' material. 

Table 8 presents some lines with the band Rri 45 
,, Ihich had inferior gluten strength. while others 

u.nl "..r- of tie band were quiteiiult- ii;,':ntni,, 
satislactorv. Oi tile basis of this prelininary 
vork. the SI)S index/PAGE method appears to be a 
molrt ereliable pointer to superior quality in lines
 
in\olrilig I'. (hirttit and I. dicoccoides. than
 
polyacrylamide gel elect rophoresis per se.
 

Table 8. 	Tetraploid genaies with and without dectarnuplic band 
Rm 45. 

Line No. Protein %with SDS Classificadon1 

() Rm 45 index 

55 11.3 0 3.00 Strong 
170 18.9 25 2.49 Fair 
70 18.7 100 1.76 Weak 
75 14.0 100 2.07 Fairly weak 
62 22.4 100 1.01 Very weak 

Based on gluten strength characteristics. 

Wheat 

The joint CIMMYT/ICARDA bread wheat breeding 
project also emphasized the development of 

g'erniplasn fo- the drier areas of WANA (less than,1()0 i0i neof antOfal rairainfall). Genetic stocks tolerantto file prevailing biotic aiid abiotic stresses have 
beetn identified. The modified bulk riethod of 
selttclion proved effectiie iii einhancing disease 
resislance and yield stability in rainfed wheat and 
is Iing adopted in Algeria. Egypt. M orocco. Syria.
and Tniisia. Results of the ihternational testing 

system show a steady adoption of inmproved bread 
wheat gernlplasn especially in the low-rainfall 
environments. The advanced lines Nesser (Fig. 7)
ai Gv/Ald perforned well in farners' fields in 
Syria and Algeria. respectively, under low-rainfall 
conditions. 
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4.o 	 Nesser + 13% material was not available. Second. work on
 
wild forms has primarily concentrated on
 

30 Nexlmpak 	 evolutionary and taxonomic studies. Third, 
3.0 	 variability within populations of wild species has 

not been assessed in detail and its utilization not 
+17% attempted. ICARDA is evaluating the vast pool of 

2.0 	 +12% 1 - genetic variability in wild and primitive forms and 
has already found useful traits which are being 
further studied for their cytological compatibility 

1.0 	 ,- - with cultivated forms through a collaborative
 
project with the University of Tuscia at Viterbo,
 
Italy.
 

0- 4
 
1985186 1986/87 1987/88
 

Fig. 7. 	 Performance of Nesser, a promising bread wheat line. 
under Iow-rauinfall 1250-3511 niai) condiions In Syria. 
Farmers' Field 'erflication Trials, 1985/86 to 1987/88. 

The I!igli-llcv.hvti on lroJect 

The high-elevation project addresses the needs of 
large areas of WANA for specific wheat and barley 
germplasin adapted to the harsh conditions 
prevailing in those areas. Crosses have been made 
to combine adaptation traits of local cultivars 
with resistance or tolerance to cold. drought, and 
diseases. Wild species of' Triticum and Aegilops 
are also exploited for the improvement of cold 
tolerance and/or protein content. Segregating 
popuLtions are screened at Tel Hadya for diseases 
and plant height. buti final selection is based on 
performance at high-elevation sites in Syria 
(Sarghava), Turkey (Haymana), and other countries 
of WANA (Iran. Pakistan. Afghanistan. Morocco. and 
Algeria). Studies have shown that facultative 
wheats with slow primordium development during 
early stages and rapid development later in the 
season are the most suitable types for the majority 
of the highlands in WANA. 

An Aegilops species thai survived drought, heat, and frost at Breda 
in Syria.

(Gen'tic Variabilit y ill Vild 

Relatives of' 'licat 

The exploitation of wild types in wheat breeding Based on the evaluation results from two 
for tolerance to stresses in unfavorable seasons. 153 accessions of ,,tegilops spp. have been 
environments has been insufficient due to three identified as resistant to yellow rust. frost, and 
reasons. First, collections of wild progenitors in drought. A list of these accessions is given in 
the past have been fragmentary, and representative Table 9. 
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Table 9. 	 Accessions of Ae lops spp. resistant to yellow rust, 

frost, and drouthf. 

Species 
No. of 
Acces. Species 

No. of 
Acces. 

Ae. biuncalls 
Ae. columnaris 

16 
2 

Ae. neglecta
Ae. squarrosa 

7 
13 

Ae. ovala 
Ae. kotscryi 
Ae. loreul 

52 
3 

14 

Ae. trincafis 
Ae. vardabiis 

45 
I 

Stress 	Physiology 

Stress physiology research was considerably 
strengthened with the objective of supporting 
breeding programs in selection methodologies for 
abiotic stresses. A strong relationship was found 
between C-13 discrimination and yield of barley 

under stress. warranting further investigations to 

assess the value of this technique as a screeningtool for 	cereal improvement in dry areas. 

Detailed 	studies were made on apex develop­

ment, vernalization requirement, growth habit, and
leaf color in barley. Preliminary results showed 
that leaf color may be a useful selection criterion 
in barley improvement for dry areas. In wheat 
experiments at Tel Hadya in Syria and Wad Medani in 
the Sudan. heat stress reduced grain yield by up to 
70% (Table 10). Heat stress was most detrimental 
when occurTing early in the season. Selection for 
genotypes able to germinate and emerge under heat 
stress appears desirable. Other studies have shown 
that early planting and narrow row spacing (10 cm) 
are superior management practices for barley in 
low-rainfall Mediterranean environments. 

Early planting (last week ol' October) and narrow row spacing (10 cm) are superior barley management practices for low-rainfall
(200 - 300 	 mm) rainfed Mediterranean environments. 
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Table 10. Environmental effcs on grain yield, total above-ground 	 both sites. A seedling test for this disease did 
biomass and harvest index (means of 24 wheat ultivars). not correlate well with adult plant's reaction in 
ThepercntvalueincomparisontoTelHadyanormaltant- tile field. In contrast, a seedling test for scald 
ing (100%) is also gven. was more reliable. However, the pathogen in tile 

Environment Grain Above- Harvest latter case is highly variable, so further tests 

yield ground % index % are being carried out in the region. Dryland rool 
(kg/ha) % biomass t'oi. identified in barley plots at Breda. Syria, 

(kg/ha) was fotind to be caused by the fuingus Cochliobohts 
S"ll/t'ls. 

TH normal 3560a 100.0 9410a 100.0 0.38ab 100.0 
TH terminal 1570b 44.1 4210b 44.7 0.36b 94.7 Crop loss evaluation revealed a 20% grain 

heat stress yield reduction caused by a combination of scald 
TH early heat 1200c 33.7 2980c 31.7 0.40a 105.3 and powdery mildew on susceptible barley. Duruni and 

stress bread wheat germplasm lines have been screened for 
Wad Medani 960c 26.9 3950b 42.0 0.24c 63.2 resistance to major diseases in the region. 
LSD (0.05) 0.30 0.74 0.03 including yellow and leaf rusts, septoria leaf 

blotch. and conmon bunt. Kernels in corn mon bunt 

Numbers followed by a dill'rent letter in the same column difler at 	 affected spikes were infected to varying degrees, 
P<0.05. 	 ranging from 2 to 98%. possibly due to partial
 

resistance to the disease. Current studies con­
cenltrate on the possible use of such reaction as
 
a means of controlling this disease. Around 200
 

f~~rl Ithlo) 	 accessions of wild emmer (Iriicitm Imrgidutm L. var 
ficoccoidths) have been tested to assess their 

Disease-resistant germplasn pools of barley and potential as sources of resistance to major wheat 
wheat have been developed and made available to diseases for subsequent use by breeders. Artificial 
NARSs. Of 145 advanced barley lines tested in Syria inoculation experiments showed a reduction of 29% in 
and Morocco for resistance to barley leaf stripe in grain yield due to yellow rust infection on the 
cooperation with NARSs. 93 were fotnd resistant at sttsceptible bread wheat. Mexipak. 

'1~ 

,Il
° 	 ," 


Common bunt on wheat: healthy spike
 
(tll), totatly tnfected spike (right),
 
and partilly infected spikes. "
 

x* 



34 Research and Training Review 

Screening for barley yellow dwarf virus (BYDV)
resistance in cereals yielded about 20 lines each of 
barley, bread wheat, and durum wheat with tolerance 
to BYDV. 

itnttolology 

Insect screening of a large number of cereal 
gerniplasm entries led to identification of 
barley and/or wheat lines possessing resistance or 
tolerance to wheat stem sawfly, sunpest, aphids, 
and Hessian fly. Genetic stocks possessing 
resistance to these pests have been assembled for 
use in crossing programs. 

Application. of' Biotechitology iin 
Cereall lll ll-llelt 

Breeding new varieties through the conventional 

methods requires inuch time and labor. h; vitro 
techniques call complement the conventional methods 
in diversifying and developing the germplasm at a 
faster pace. Techniques such as haploidization, in 
vitro selection, and embryo rescue are available to 
accelerate the development of new varieties. 

Work on haploid breeding using anther culture 
and the Hordeum bulbosun technique was initiated in 
collaboration with research institutions in France 
and Japan. A nursery of 206 H. bulbostan accessions 
collected in Syria was maintained and used in 
crossing with bread wheat. Ci )ss-compatibility was 
Iound to depend on both wheat and H. bulbostmi 
genotypes with no significant interaction between 
the two species. Preliminary work on anther culture 
in bread wheat yielded 24 green plantlets and 12albinos wilh a total regenerating frequency of 
0.45%. Further work will be undertaken to incease 
this frequency. 

A wheat haploid embryo dcvlopd 
through cro.sing with Hordeum 
bulbosum pollen (left: seilf-polll­
natLd; right: cross-pollinated). 
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Iin C'lllatioll N 'iseries 

The demand for international nurseries continued to 
increase. particularly for new trait-specific ones. 
lromising Iines subnitued by NARS scientists were 
included in observation nurseries for the first 

7
 

X6 ­
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A wheat anther in in vitro culture producing 
haplold embryos. 

tillie. Upon receipt of the field books from 
cooperators, data were analyzed and combined 
results retLurned to national scientists. In-depth 
studies including regression and cluster analyses 
(Fig 8) were carried out on grain yield data from 
regional trials to further aid breeders to target 
their germplasi more precisely. 

3
 

7 17 6 18 I0 2 15 23 9 4 13 3
 

Entry no. 

Fig. 8. Amalgamation resulting from cluster analysis of 23 entries based on differential yield responses across 24 sites. 
Two major clusters were formed: (A) lines selected mainly at Tel Hadya, Syria, and (B) lines selected under 
favorable but disease-prone conditions outside Syria (CINIMYT, Mexico; Kenya; Izmir, Turkey). 
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Food Legume Crops 

I:l)aI Beai 

Increased altention was Ipaid to Ile development of* 
genetic stocks and early-generation material to 
broaden the pol of variability in fliba ban forbsenational programs 	([ahle 1t). InEgypt. 1113hy 

prltililicatio
1270 was in lot release inthe North 

]Dela. A Iulk populationi was selected in Ethiopia 
for its yield and seed 	size. alnd was purified forsulmfissjon to the variety release conmnittee. ]IEBSlh~lssolarcyotheeaecolllfee 1,3Egypt
1814 is in demonstration trials in Algeria.80S-44027 intSyria. and FIAP 87-20F1B in Lebanon. 

Onte deteri iinate fine (1:1.1P 84- 146 13) was selected 
ltr on-larm testing for intercrop)ping with cotton 
in,(hina. In Morocco. 10 lilies were selected for 

verilication trials. Other national progranis are

10\W tising discase Iesistance sources inl crossing 

blocks and have received segregating popnlations 

Ior the independent vasctular supply (IVS) trail and 
(It'In'l
iilIIteplant types ior local adalptatin 

hlceding.
 

Resulls fu'ont local and international testing ol 

our malerial ron itore than 25 locations dturing 

1980-87 cotfiirmed lie du rabllily of resistance to

chocolate spot. ascochyta blight. rtust. and stetil 

nenatodle in several 
 liites (Table 12). Fifforls to

develop ultliple lisease resislance have led to 

the identilication of several bieediig liles wilh 

resistance to the coinplex of' diseases prevailing 

in file iniajor prodhuiction regions. Souces of' resis-

llaice to ()robanclhe crelola arid 
bean leaf-roll


virt'us (B3LRV) have beeii identified.
 

Sidies oil host-pathogen inleractions revealed
 
Iht presence of strong inlibitorY effiects against 

IBov'iis iibae in tlit.
li\yllosl)hlere of resistant 
gen types of ' l bheani. hlieeflect alppea is to he a 

coiilnation of'sonic fiirigislatic leaf exudates and 
al ]t;Isl Ihree antagontistic ftungi niattirally 
occtirring in the plhyllospliere of these lines. The 
ristof these antagonists as biological control 
agents sippressed the necrosis (ie to B../abae in
delachel-leaf test on faba bean as effectively as 
the widelv used fungicide vinclozoline (Fig. 9). 

Faba bean virtus sturvevs conducted in Egypt, 
Ethiopia, Sudan, and Syria indicated that bean yellow
mosaic virus was the most conmon, followed by broad 
bean mottle atd broad bean wilt viruses. Of 100 faba 

Table 11. UseofICARDA faba bean lines by nauioua programs in 
198/88. 

Country Line Use 

Algeria ILB 1814 On-farm trials 
lines Multilocation testing 

Chile ILB 1814 Prerelease multiplication 
China FLIP 86-146FB* On-farm trials 

22 lines 	 Multilocation testing 

ILB 1270 	 Prerelease multiplication 

Ethiopia 	 74TX 12050 x 74TA 236 Purified for submission to 
variety release committee 

Iran 	 ILB 1269 Released as 'Barakat' 

Iraq ILB 1814 	 Large-scale demonstration 
Prerelease multiplication 

79S4 Prerelease mzltiplication 
8 lines On-farm trials 

Jordan 	 FLIP 86-146FB* On-farm trials 
FLIP 87-136FB 
FLIP 87-138FB 

Lebanon 	 FLIP 87-26FB On-farm trials 

Morocco 80S 44027. 74 T Verification trials 
FLIP 87-140, 14 
FLIP 84-127, 12 
FLIP 82-30FB 
B87238. B87253 

Syria 80S44027, FLIP 84-230FS* On-farm trials 

Tunisia 	 FLIP 83-89FB. 74TA 22, Multilocation testing 
80S43238
 

D 

bean pure lies (BPL) screened for BYMV resistance, 
four BPLs (756, 757, 758, and 769), all from 
Afghanistan, showed low disease index. These lines 
will be retested in 1989. 

(;iowtli analysis of deterninate faba bean lilies. 
in contrast to the indetermitinate lies. revealed 
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Table 12. So=e imaporant faba bean souce ofresisat, to chocolate ~
 
SPOL. ascdit blight, and rust. f
 

Disease 	 Sources1 
*.I 	 -

Chocolate spot BPL 110, 112, 261, 266, 710, 1179, 1196, 80-	 ,.-...,. -, , ..,.=, ,.,, ,,., .=. :,7.-:,:

1278, 1821; ILB 3025, 3026, 2282, 3033, 

3034, 3036; 3056, 3106, 3107, 2302, L83114,
 
L82003, L82009 ( 	 *o 

Ascochyta blight 	 BPL 74, 230, 365, 460, 465, 471, 472, 646, 11 " " I&.L. 

818, 2485; ILB 752; L83120, L83124, 1.83125, 	 A 

L283127, U~3136, 1.83136, 1.83142, L.83149, Z 401 
1.83151, 1.83155,1.83156, L.82001. 'Y W 

Rust 	 BPL 7, 8,260, 261, 263, 309, 406,417, 427, 
....


484, 490, 524, 533, 539; Eel. 82 Lat. 15563-1, 20- -. 

2,3,4. . 

Stem nematode 	 BPL 1,10, 11, 12, 21, 23, 26, 27, 40, 63, I.I
 
88, 183 Water P.cy. P . I'cy.+ P1cl, Vill
 

Flltrntes 
1. There are several sublines of most sources listed. The accessions 
are listed in the decreasing order of*their elflcacv. 	 Fig. 9. Reaclion In Imotv'fia. necrosis on leanflels of the 

fbibabean line R4t0 In I le presence of tihe antagonistic 
filitrates of' ',,nicillimn (P.cy.),c'chqpiumn P. c'riuum 

.lc) anod i conblonthon of hoth, as compared to tiat 
with the standard fungicide vinclozoline (Vin.). 

that yield was limited due to low total dry-matter 
procltction because of lower leaf area index. 
Appearance of late branches was another constraint. Lentil 
3oth constraints can be partly removed b using 

population levels higher than 40 plints/m. Lentil yields are generally small because of poor 

crop management and the low yield potential of
Work on aphids, the most imporlant insect pest landraces. In South Asia and East Africa, diseases

of faba bean, was carried out primarily in the are also a major constraint to production.
Aphi' Screening Laboratory in Egypt by Egyptian Accordingly, an integrated approach to lentil 
scientists in collaboration with ICARDA. A field improvement is being followed covering the 
study of seven breeding lines previously selected development of improved genetic stocks as well as 
revealed that one of them was particularly promising. production technology. The breeding work aims at 
An aphid screening research network has been increasing biomass yield and removing other 
developed covering the Nile Valley Region with a limiting factors specific to each of three major
potential link with the North African Regional agroecological regions: Mediterranean low-mid 
Program. Considerable progress was made in under- altitude region; high-elevation area in Iran and 
standing the biology of leafminer and its control Turkey: and South Asia and East Africa. In 1988, 
through the work in the Nile Valley Project in Sudan. a total of 350 simple crosses were made to cover 

specific needs of each of these target areas. 
On-farm research in the Nile Valley Project has 

denonstrated the economic feasibility and great Selections from the breeding program for the 
potential for improvement in the productivity of Mditerranean region were tested in 17 trials at 
faba bean in all three participating countries -- three rainfed locations differing widely in average
Egypt. Sudan, and Ethiopia, through adoption of rainfall (Table 13). A large number of lines ranked 
improved agronomic practices alld improved cullivars above the bes, check or yielded significantly more 
of faba bean. than tile best check. 
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Table 13. 	 RcuIlt of the lentil yield trials ror seed (o) and bio-
mass (B) yields (kg/ha) at three contrasting rainred lo­
cations: Terbol (Lebanon), Tel Iladya, and Breda (Syria), 

Location 	 Breda Terbol Tel Iadyan 

Rainfall (710 miml) (504 minm) (400 mmnt)
S B S B S B 

Number of trials 17 17 17 17 17 17 

Number o ltest entries* 83 83 83 83 83 83 

% of entries sig. (P>0.05) II 19 18 27 2 6 
exceeding best check** 

% of entries ranking above 41 59 40 36 25 31 
best chek (excluding above) 

Yield of top entry (kg/a) 1859 4685 2865 7702 3325 9300 
Check mean yield (kg/I)*** 1415 3495 1629 4811 2497 6831 

Location mean (kg/ha) 1394 3687 1654 4979 2054 6094 

Range CV 	 (%) 6-15 11-217-11 12-44 9-21 9-18 

Mean idvantige o1 lattice 11- 116 128 121 107 104 

over RBD 

Fmllliv' ( oIllI)I( IjI('c; Ii III 

IiiI v t W lunhd ChvC,,. I1.1. .11001loin n. IMI' hIlhl iiluiuOnvd: 
Small -t-dv l tIeks I1. .1.101 Io 	 It-im. 78S2t.013 imp oved. 

Ill addition o ti1e six lenlil lines alreadyrel.,ased 	 by ntoa rgas eea te iereleastional progtams. several o lr liltes 

were 
selecled for olt-fl'tl trials ot prerelease 
tltliplicationt it Algeria. I'gypl. Lebanon, Jordal, 
Morocco, Spain. Svria. Tunisia, and Turkev. It tlite 
high-clevation region of Iran ald l'turkey. a 
li 'ge-seeded red-cotlvledon lite wilith cold tolerance 
allowing winter sowing is it prerelease 
itt nulil icaliott. 

\Ilt'tititl klisand Allrica. rut t111 Isocll\ a 

lil I cat~c it, jot, ich lohssc, [t titinal 

piotgrams l lthiopiat and IPakistan lim\e scteenteld l"r 
I is-tIancc to h)Iii dik;as,s ill t (opt'rali\t 

nt0eI.r tolI Mtd Sonlt'Cn il OLntl1lillt'd tlCI'aIICC II\t bCitVl 
(lcnltiljcd (Table I-1). 

Vascular , ill. cu '.Md h.\ f'IONvioii oV.()lorill 

I.sp. '/llli. k a Ial. jot' disease of lenil ill Syria 

. 

. Op ire 

; . 

If 

Greenhouse technique for screening lentil germplasm for vascular 
will resistance. Good correlation has been observed between the 
greenhouse and field testing. 

Table 14. 	 Reaction of selected lentil lines to ascochytt blight at 
NARC, Wlamabad,Pakistan and Debre Zet, Ethiopia and to 

rustat Debre Zet and Akaki, Ethiopia on 1-9 scales. 

Ascochyta score Rust score
 
Selection ILL NARC Debre Zeit Debre Zeit Akaki
 

358 I 5 2 3
 
78S26052 5604 2 6 1 
 1 

FLIP 84-78L 5748 3 5 3 1
 
FUP 85-33L 5871 1 
 I -

FLIP 86-21L 6007 3 5 1 1 
FLIP 86-38L 6024 - 5 3 1 
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and several other West Asian countries. Field A predictive model for the response of time-to­
screening fot resistance to this disease has been 
 flower to variation in temperature and photoperiod,

under way at ICARDA since 1986. but has been developed in an ODA-funded collaborative project

nccessarily optportunistic because of the uneven with the University of Reading, using six
 
distribution of the disease in the field and the 
 contrasting genotypes in controlled environments,

lack of a wilt-sick plot. During the 1987/88 was tested 
on a wide range (240 accessions) of 
season. ICARDA, in cooperation with Aleppo germplasm in a glasshouse. The model fitted the data 
tIniversity. developed a plastic house technique well (r2 = 0.915), and can therefore be used for
involving the use of (i) field soil in metal trays assessing the phenological adaptability of a 
sown with test entries and a susceptible check in genotype to different locations.
 
rows. and (ii) inoculation with 14-day old liquid
 
culture of F. ox'sporwn isolated from stems of
 
wilted plants and applied two weeks after sowing. The adaptation of lentils to rainfed
 
The repeatabi lity of the technique was high. with a environments in the Mediterranean region was
 
correlation of' r = 0.86 between repeated sowings of 
 studied and the importance of early to mid-season
 
25 lines, varying in their disease reaction from vigor and early maturity to produce high crop

resistant to highly susceptible. Of 162 lines bioniass was highlighted.
 
screened using this technique. 29 were found
 
promising with no disease incidence. A study of the
 
effects of temlperature and growth media on fungal Harvest mechanization. Lentil harvest by hand is
 
development indicatel optimnum growth at 230 C on becoming increasingly expensive. Systems for 
lentil dextrose agar (L3A). mechanized harvesting have been developed at 

ICARDA, and Syrian farmers have started to use 
The economic importance and damage levels of them. At the Syrian-Libyan Company (SYLICO), Ras 

Siimia spp. in lentil were related to rainfall and el-Ain, Syria, over 95 ha of lentil were grown

time of sowing. Early sowing increased damage. raifed with careful seed-bed levelling, and harvested
 
Increase in yield because of control of Sitona spp. 
 by a Combine harvester, with an average seed
 
damage through use of Carbofuran was curvilinearly yield of 1,630 kg/ha and an estimated seed loss
 
related to rainfall in the range from 250-700 
mm of below 5%. In a comparison covering 70 ha, cultivar 
with maximum response occurring at 525 mm (Fig. 'Idleb I', released in 1987, and the line 78S 26013 
10). This information will be useful in developing yielded 40% more than the local check (Table 15), 
an economic control schedule for Sitomia sop. when machine harvested. 

e 1986/87 1987/88
 
12501
 

200 300 500400 600 7011 

Ralinrall 	(muti 

Fig. 10). 	 Responuse or lentil iollogical ylel to Sitona contrll 
1201 lg/ha Carbofturan 5% G) atloc~ations with different An improved lentil variety, with tall upright growth habit and less pod
ralnll during 1986/87 and 1987/88. 	 dehiscence, being harvested by a Combine. 

250 
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Table 15. 	 Results of a coparison between tie lentil varieties 
barved by a Combine at SY.IcC,. 

Variety/Line Area Yield Mean plant(ha) (kg/ha) height (lan) 

Idleb 1 23 1,890 54 
78S 26013 25 1,846 52 
Haurani 1 22 1,281 45 
(local check) 

kahluli ('hickpCt 

In 1987/88. emphasis was placed on both winter- and 
spring-sown kabuli chickpeas. A comparison of the 
performance of newly-bred lines sown during winter 
and spring for five years (1983/84 to 1987/88) at 
three sites differing in seasonal rainfall and 
thermal regimes showed an average of 54% higher 
seed yield with winter than the spring-sown crop 
(Fig. II). Winter sowing over spring was even 
more advantageous when seasonal precipitation was 
sub-normal, but this advantage decreased when the 
severeness of cold increased in the cropping 

season. Algeria. Morocco. and Ital, released two 

cultivars each for winter sowing using ICARDA's 

germ plasm. 

Emphasis in screening germ plasm and breeding 
lines for resistance to ascochyta blight and cold 
tolerance continued for the development of stable 
yielding chickpea genotypes for wintcr sowing in 

30(0) Sown in spring 

o)wn in winter
25t0) 

*2100- 2000 

.21500 

1000 

500 

84 85 86 87 88 84 85 86 87 88 84 85 86 87 88THI JSTR M 

'rel Ilmyn (TII) Jinlircss (iS) 'I'crhol (TR) Mcn (M) 

Fig. 11. 	 Menn seed l of 72. 96, 96, 98, and 284 cntrle of 
thilckpen gto%%l Iits winter aniid spring at Tel Itilva, 
,itmdhIiess, id Terlol frin I 83/84 to 1987/88. 

the Mediterranean region. Lines found
 
tolerant/resistant to ascochyta blight in field
 
screening are rescreened in plastic house trialsagainst individual races of differing virulence.
 
Only a few lines showed a resistant reaction to
 

race 6 or isolate 'F'. the two highly aggressive
 
isolates, although a large number of accessions
 
showed resistance to more common but less
 
aggressive isolates.
 

Evaluation of a large number of kabuli chickpea 

germplasm lines has helped in the identification of 
resistant sources to ascochyta blight, leafniner 
(Lirionyza cicerina), and Fusarium oxysporum wilt, 
as well as cold (Table 16), but not to cyst 
nematode (Heieroderci ciceri) and seed beetle 
(Callosobruchtts chinensis). Therefore. 137 
accessions of eight wild Cicer species were 
screened for their resistance to various stress 
factors. A high level of resistance to ascochyta 
blight. leafiminer, cyst nematode. and seed beetle, 
as well as cold. was observed in sone of them 
(Table 17). Accessions of Cicer bijugwn and C. 
jtuakiculn appeared to be promising because of their 
high level of resistance to most stresses. It was 
interesting to note that accessions of C. 
reliculalitn, which easily crosses with cultivated 

Table 16. 	Regstne sources to different biotic and ablotic
 
inc RttickpenTeHl aHa, 1937188.
 

Stress Lines Sources identified 

screened 

Ascochyta blight 15,000 ILC-182, -200, -2506, -2956, 

-3274, -3856, -3866, -3870,
-4421, -5586,-5921,-6188.
 

Cold 5,200 ILC-794, -1071, -1251, -1256, 

-1444, -1455, -1875, -3465, 
-3598,-3746,-3747, -3791,
 

-3857,-3861.
 

Leafiriner 6.200 ILC-5901 

Fusarium wilt 2,500 ILC-857, -848, -850, -851, 

-857,-858,-860,-871,-904, 
-911, -5032, -5411. 

Cyst nematode 3,800 None 

Seed beetle 4.000 None 
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Table 17. Evaluation of wild C'ur species for resistance to biotic .S( /Co)llli(I Sp. steill Ilo was observed illand abiotic stresses at Tel Hadya, 1987188. vinler-sown chickpea inl Morocco and Algeria adL] 
COcer species Ascochvta Leaf- Cyst Seed Cold Fl4%cilml sp. wilt and stilli in the spring-sowl crop

blight miner nematode beetle in North Africa. lpidemiological studies confirmed 
C.bUugum R R R HR HR that fhe ascochyta blight inocutluni could be
C. chorassanicum S HR S S S dissetni naled 1) wi nd and that tile length of
C.cuneatum R HR S HR S incubation period at ncarlv 100() RH determined the
C. echinospermum S R S HR HR 
C. judaicum HR HR S HR R stveritv of disease development in nloderalely
C.pinnatifidum HR R S R R susceptible and resistant genotylpes. A miniaturized 
C. reticulatum S S R HR HR inoculation tech nique was developed that ensures 
C. yamashitae S S S S precisely controlled duration of ictinbation. 

HR = Highly resistant; R =Rc~ilitirit: S =Suscep~tible. Melhods for population assessment and damage 
levels for leaflniner, the major pest of spring-sown

species, possessed resistance to cyst nelnatode, chickpea in ile Mediterranean regioln. were ftrther 
seed beetle, and cold. These accessions are being refined. Using watcr-filled Irays kept between tile 
used ill gernplasn enhancement work. To exploit the plant rows, th lti mber of ull grolwn larvae 
desirable variability in oilier wild species, more dropping froin the leaves to the soil for pilpation
research is needed to overconie the crossability was couinted and founid to be highly correlated with
barriers between themu and cultivated species. iniinhng percentage of leaves (Fig. 12). It could 

th us be used as a selection criterion for
)isease siur\eys in Algeria. Morocco. Syria. and sc:eening a large number of genotypes for 

Tunisia revealed that along wilh ascochyla blight. leafnii ner resistance. 

Potential benefits from winter-sowing of chickpea were demonstrated to extension personnel in Morocco. 
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Fig. 12. 	Chlrkpea leafmlner adult and larvae population develop-
ment and percentage leal*Is rined, Tel Iladya, 1987/88. 

Studies on drought tolerance using the 
line-source sprinkler system to vary moisture 
availability were continued and results confirmed 

that the method could be used for routine 
screening. Early flowering and early maturity 
appeared to be the most important attributes for 
high yield under drought stress. Studies on 
supplemental irrigation confirmed the yield
advantage obtainable from this practice in both 
spring- and winter-sown chickpea. Genotypic 
differences in response to supplemental irrigation 
were cstablishicd. 

ilogical Nitrogen Fixatior! 

Enhanced biological nitrogen fixation by legumes is 
vital for improved and sustainable production in 
the cereal-based farming systems of the dry
Mediterranean areas. Defining the conditions whereinoculation with cultures of Ihizobiun spp. is 

necessary, is an essential component of legume
nitrogen fixation research at ICARDA. The need to 
inoculate may exist where the native rhizobial 
population is low, or where the native rhizobia are 
not efficient in nitrogen fixation with newly 
introduced improved legume cultivars. 

Use or the line-source sprinkler system ror evaluating genotypic differences In drought tolerance or chickpea at Tel Hadya. 
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Use of intact field soil cores for the evaluation of a large number of strains of rhizobla for theirefficiency In Dymblotlc nitrogen flxalon. 

A methodology was tested involving yield * 

comparison ol plants wholly dependent on niltrogen '
 
fixed Iw tative rhizohia. with those supplied wih 
nilrogen tertilizer deqttate to prl'oduce high vield. 
()-r the last two seasons. inoculation tritmellis t .. - -
Ilawe heetn included in these trials, using tilebest 
Sttainls selected atlICARI)A to %erily the use o"N z
let tilizer yield response to plredict Iespolse to _D6_ " I o 2D0 300 400100 Ini. t10o r t0ont 

ifocitlatiotn 
 .
 

Regression Collicients of' the relationtIshi I 
Ietie'll lnillogll and inoculllioll response 1or- ~"'thle ­

tire lood legume crops indicated itstrong positive , 7. 
cot t'lalion over a rallge ol ctrlliats in 
nullilocalion trials (r = 0.73. 0.62, and 0.58 for 
chick ea. lentil, and faba bean. respectively j The 
tellsl bItr clhickpea are shown in Fig. Fig, 13rig, eliseeu ctrlikpea reMpIIte fl1210 kg Nlhi13. "'hese mlatninshil 
stuldies, indicat the validitV of using N rertilizelr 11t4t1Ii olohlllon ,llhIesl whiium, slraihlq, frt- 15 

cttlllvari oler three locioons In N. S rln. Axespiose to predict oc ulation 

select'ed suIperior" silaills. fertlitzed control. 

V+eS re ]pose toIn \sith represenl seed ,leld Inctvreteter o vitllathlandui. 
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Strain selection research has vielded sets of 120. 

hiiglyl effective, competitive strains of' rh izobia 
for the three crops. with comlenentarv antisera I00 ,
for serological identifiation in field situations. 
Testing of these strains at ICARDA stations with a 
%kiderlnge of' elite germlplasi gave at Cleargo 
ndication of* the success of thle screen inig program.

See(! yield increases due to inoculation were as 60 
high as 116"' in chickpea. 47"; ill lentil, and 54' in 
lab hean . Averagc ield increases across 12 

: 
I 

cutlliarS of' eachl Ilgume Species were 13. 14 and 40­
15"1 ftr chickpea. lentil, and faba bean.
 
respecti'elv. with inocuilaition using best strains.
 
Tle increase ill pant nitrogen yield in a chickpea 20 

cultiar using difLeclu strains of IIi-obiwui is 
sIoIOn in Fig. 14. [hc results indicate a potential 0 
role of, ilocu Iation ill all tIhiree Crops, even ill Uninoculatcd Strain I Strain 2 Strain 3 
•traditional production areas where high native Rhi,,h,nmireanenti 
r'luiZolii POIulati C\ist.ou11S Fig. 14. Effecl f Rhizolhni strain treatment on plant nitrogen 

y-leli and source for chickpea cv. ILC 482. bAiwerlll'liltilm I)Id h-gli11tc portion of bar represents N-fixed; upper, N fronm soil. 

"1 e, inig Pl migtralll u€ l .jfI' ! Significant at P <0.05. 

The I iternational F(ood l.egu me T'esting Progral nurseries of resistant sources to disease, insect,
furnished 1.2.11 sets of 45 different types of and cold. 3 need-to-inoculate trials, 3 inoculation 
ntilscries to Cooperators in 6(0 countries in and response trials, and 4 weed control trials. Since
outside the WANA region lOr tile 1988/89 season. 1977/78, diversification of nurseries has continued
These inurseries incltuded I I vie!l trials. 9 in order to meet the specific needs of the 
,iathlmced genleration screeling nurseries. 6 cooperators (Fig. 15). This year six new nurseries,
SCglcgating population nurseries. 9 screening three in faba bean and three in lentil, were added. 

IYTs 47.7% 

66.7% Fig. 15. Diversification and disuibu­
tion of nurseries during 1977­
88, as reflected by the types of 

1977178 
nurseries 
of these 

available 
sLuplied 

and sets 
to the co­

operators. IYTs = International 
. IYield Trials; ISNs = Inter­

national Screening Nurseries; 
24.4 22.% I~s 1.7%iF3T =International F3 Trial; 

Stress 37.6% IF3T8 Agro. = Agronomy. 

P3u 20% f.r 

"l'ypsor nur. ry 1988 ,';, or nur. ry 
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A small seed processing plant
became operative In June 1988 
to train WANA seed production 
staff and to meet the seed pro­
cessing needs of ICARDA. 

A 3-day workshop on seed certification Resource M anagement and

(organized jointiy with CAS, 
GTZ.and USAID/MSU)
 
was held in Cairo, April 1988. to review the Conservation
 
different seed certification schemes with the
 
objective of developing recommendations for 
 Fallow Replacement
Egyptian seed certification activities. 

Seed It has been estimated that there are approximatelyA sallworkshop "SedProduction in tile 30 million hectares of fallow land in West Asia andAraianlPen ills tila" was organized (jointl with tie North Africa. In Syria alone there are 2 million
 
linistry of Agriculture and the EC Seed
 

Muti i Cat ion Project) in the Yemenl Arab lRepublic hectares, mainly where rainfall is between 200 andillMarch I 88. 'lhtojctlive was to review progress 350 am. This huge area, which is either left bare 
anid constrainis in the diiflerent national seed or used for low-quality grazing, is potentially the
prodhlclioil lprogranls and to I)rollotc and intensify most important resource for increasing feed
collaboration, supplies for livestock. ICARDA's challenge is to 

replace fallows without reducing cereal yields.
Two training man ials were published inEnglish

and one il Arabic during the year. Two strategies are under investigation at 
ICARDA: replacement of fallow with a legume crop,Seed harvested front the research farnm at and replacement with self-'egenerating pastures.Tel Hadya was cleaned and treated at the seed Both strategies are aimed at increasing livestock 

processing plant, and quality seed of different feedstiffs. 
ICARDA crops was produced. 

Fallowing may benefit the subsequent crop by aBIceder Secd (the first step inthe seed variety of mechanisms, including: storage of waterilliltiplication cycle) of wheat, barley, lentil, and in the soil profile; control of weeds (grazing andchickpea was prodiced and a start was made to spring tillage prevent seeding): control ofdevelop morphological descriptions of varieties. diseases (absence of host): and greater nitrogen 
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availability fr'om cumulative imineral ization. Evenavail is anl inefficient use of land, because ti e Table 18. Moisture storage under fallow as percentage of rainfall at 
so, i ifthree times during the season at Breda, Northwest Syria. 
benefit to the next crop only partially compensates 
for a season's loss of production. Moreover, where Season 1983/84 1984/85 1985/86 1986/87 1987/88 
soils are shallow, storage of water is usually Rainfal (mm) 204 277 218 245 408 
negligible. 

In the lowland areas of West Asia. low and Moisture storage: as percent of rainfall 

erratic rainfall combined with long. hot. and arid Maximum 33 53 54 27 47 

summers results in poor fallow efficiency. This is By barley harvest 14 25 46 37 29 

illustrated by the data (Table 18) from an on-going By end of summer 3 7 5 8 9 

crop rotation trial at Breda in northern Syria. 
This location typifies areas in Syria where barley 
production is currently practised in rotation with was greatest, there were few but relatively heavy 
a fallow year. rainfall events. Further evaporation occurs during 

the sumimer and. by the start of the next cropping 
Maximum water storage occurs towards the end of season, less than 10% of the previous season's 

February. but even at this stage 50% or more of rainfall remains stored in the soil profile. 
the rainfall is lost through soil evaporation. By 
the time of barley harvest (mid-May), the water-tse Results from the same trial indicate that if a 
efficiency falls further and is highly variable, fallow is replaced by a forage legume (vetch), the 
depending on the nature and timing of rainfall. yields of a subsequent fertilized barley crop are 
In both 1985/86 and 1986/87, when the efficiency somewhat reduced (Table 19), especially in dry 

Table 19. Water-use efficiency of barley and vetch in three rotations at Breda, Northwest Syria . 

Season 1983/84 1984/85 1985/86 1986/87 1987/88 

Rainfall (mi) 204 277 218 245 408 

Barley afte" allow 

Grain plus straw (t/ha) 3.43 4.78 5.47 3.39 8.79 

Crop water use (mm) 200 246 208 237 333 
Water-use efficiency (kg/ha/mm) 17.2 19.4 26.3 14.3 26.4 

Barley after barley 

Grain plus straw (t/ha) 2.12 4.31 2.09 2.26 4.09 

Crop water use (mi) 185 236 177 227 310 

Water-use efficiency (kg/ha/mm) 11.5 18.3 11.8 9.9 13.2 

Bariey after vetch 

Grain plus straw (t/ha) 2.41 4.83 4.11 3.12 7.97 

Crop water use (mi) 189 237 190 231 346 

Water-use efficiency tkg/haiimn) 12.7 20.3 21.6 13.5 23.0 

Vetch after barley 

Hay (t/ha) 0.82 2.83 2.50 2.53 3.67 

Crop water use (mm) 160 218 153 205 258 

Water-use efficiency (k/,14/nj1I) 5.1 13.0 16.3 12.3 14.3 

Barley received 20 kg N, h:1 tinl r'0 kn P,0 5/h1a. 
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years such as 1983/84 and 1985/86, when tile 
water stored in a previous fallow is of particular 
benefit. However. these reductions in yield aresmall compared with the much greater reduction 
occurring when continituous barley production is
practised. Several reasons for this have been
identified. Vetch. harvested as hay, uses less 
water than barley, and some of the unutilized 
moisture remains available for the next year. In 
addition, the vetch crop is largely able to meet
its own nitrogen requirements through biological
nitrogen fixation, and thus more native soil 

nitrogen is available fbr 
use by the next year's
barley crop. Vetch acts as a suitable break crop
which conteracts (he buildup of soil residues and
diseases which commonly occur in barley 
InOlIlocul l're. 

If farmers were to adopt the use of forage 
legumes, it might be reasonably expected that in 

barley, and half under vetch. compared with eitherhalf their land under barley and half under fallow. 
or all of their land under barley. Productivity and 
wateri-use efficiency must therefore be consideredfor the total rotation, and this is illustrated in 
Fig 16. The barley-fallow rotation, where only half
the land is cropped, is the poorest in terms of 
both productivity and water-use efficiency, andbarley-vetch rotalion 

ihe
is the best. Continous 


barley inilially appeared superior to barley/ 

fallow, but in the last three years. yields have
been so low that it seems milikelv that this 

practice, which is being increasingly adopted by
farmers. will be sustainable in the longer term. 

But farms are even more complex than rotation 
experiments, especially because they include
livestock. Therefore. experiments on farmers' 
fields form all invaluable part of ICARDA's research 
on fallow replacement. 

The profitability of replacing fallow with 
either vetch ( Viciu sativa) or chickling (Lathyrus 
sativ'us) on farners' fields is evident fromthe data in Table 20. The experiment, on farms 
where barley/fallow is the traditional rotation, 
was conducted over six years. The farms were small 
(average size 5 ha) and the annual rainfall varied 
from 200 to 320 am. Without phosphorus, 
profitability increased by 50% with vetch and 170%with chickling, and, if phosphorus was added, by 
tup to 280%. So the results obtained at ICARDA's 

Veach/barley
 
Fallow/barley
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Flg. 16. Protnct al1(1 icr-use eftict if cmntrastIng 
rolnlhmis l Breda In northern Syria, 1983-1988. 

research farm were applicable on farmers' fieldseven when. as here, most of the management decisions 
were taken by farmers. 

The forage legumes used in this experiment were 
those obtainable in the local market, not 
necessarily those with highest yield. The vetch, 
for example, has pods which are likely to shatter 
before harvest, causing yield losses of about 30%. 
They may not even be the best species: ICARDA iscollecting evidence that another vetch species, 
Vicia narboncensis, may be better adapted to these 

500 
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Table 20. Net benefits rom barlcy-fallow and barlcy-rorage rotations 
BF = barley-fallow; BV = barley-vetch; BC = barley­
chickling; P phosphorus). 

Rotation 

BF BV BV BC BC 

-P +P -P +P 

Gross revenue: (SYP/ha per 2 years) 

Forage grain 0 1115 2156 2430 3349 
Forage straw 0 785 1130 745 1027 
Barloy grair 1305 1213 1698 1449 1949 
Brley straw 839 831 1091 906 1141 

Toal per 2 years 2144 3944 6075 5530 7466 

Total per year 1072 1972 3038 2765 3733 

Direct costs: (SYP/Im per 2years) 

Cultivation 200 400 400 400 400 
Broalcastng 127 254 381 234 381 

. Seed (140 kg/ha) 231 756 756 756 756 
Fei0 
HIand harvest" 300 

0 
600 

120 
900b 

0 
600 

120 
900 b 

Total per 2 years 858 2010 2557 2010 2557 
-rZP Total per year 429 1005 1279 1005 1279 

Net revenite SYP/ha (per year) 643 967 1760 1760 2455 

Fl! v Ihldts ( o ;l of*11am ptl r111IIt'I l1( shillj2 
t'itita , rb,repih I IIall)O l eIcIh) i s .1)roI iiinr etch ies o replace 'lIspect , 

fallo , ini the dry areas. I Izt t tl1,%50"(1 11CI0 I l (i)iz ( PSit 

(I'v areas. Indeed. ICAR I)A believes that new species re-seeding. Becaitse they produce 'hard' seeds, many 
of Lahrr.n (L.. oc]r/s and .. cierl) Ilv also have wild Mediterraneatn legumes this capaCity.vMVe The 
t lace in rotatioton ih cereals in the dry areas. concept of a 'seed haink' of hard seeds of the 

pasiture legttiies is cettral to the rise of 
Ail allernitive to replacing kIllows with forage self-regeieralitig pastttres. 

crops is to replace it with pasttt tes. ICARDA uses 
the term 'pastiles" to describe self-regelerating IO iltd'(Itttc e Icyfarting requires conisideratioi 
species of Inultlall legumiles. the (ortmant seed of which of all its Componetts: pasitures, livestock. cereals, 
regenerates ili successive years oil what wotld soil fertility. alid ftrtus. Critics claim that there 
olhelwise have beetn fallow hind. The sN'slei, has been a lack ol cotisideration of socioeconomic 
which is based on the Auistralia Iev fIlling conditionis. atid ai excessivelh' acadeniic approach to 
systetn. is a low-iniptt system for two reasotns: the tie teclical iW(llellIs. For these reasons ICARI)A 

pastltre legUrIts fix Ilitroget antMdfile\' (10 1t0 considers it essential to \ 'orkol fairmers' fields. 

reCluire aniliual re-seeding. II,)s lirst ot-fart experimetts were sown 

The Concept is to replace weeds ill keelv' in ite ttttr1tut1 of, I( at l hIalh \illage itl Idlih 
Illows with pasture legumes. the latter being 'itore i pro ince. Svriat. Six fir'lltles were clhosenl oti the 
prodrrctie thali weeds becar se OtwY are indepentdentt hasis of whether or" not tie\, owtned livestock and oil 
of ioil iittogen. Aiv legutmie can he used provided their reliarlilitv its collaborators is judged by the 
like a weed. it htis the abililv to persist withott village leal'. Fields of one Irectare were sowl to 
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a mixture of Australian and local medic cultivars 
and the grazing managed by farmers in close 
consultation with scientists. The key criterion for 
grazing was seed set during spring, with stmmer 
grazing restricted so that approximately 200 kg/ha 
of seed remained in the 'seed bank' in autuni. We
used only machinery which was available to farmers. 

At the end of 1987/88 there were 22 farms in 

the project including those in tle second cereal
c y h e cl 1'(If guirn a f I t s x f r' i s ) it h fit stNcycle (four of the original six farmis) with firlst 
year pasture (fouri new farms). The mean size of the
seed banks for all groups of farims was at least 
200 kg/ha, and by 1987/88 ley farming had been 
satisfactorily established (Table 21). Indeed. of 
tile
22 farms only 3 could be considered failures.
 
a most remarkablc result given the new skills
 
required by far'mers to manage the system. 


Table 21. Size of the medic seed bank after grazing In the summer of 
1987/88 at EI-Tah, Syria. 

After tirst year medic (mean of lour farms) 212 kg/ha
After two years of'medic (two farms) 360 kg/ha 
After the second medic cycle (seven tarns) 257 kg/tha 

After the first wheat crop (four farms) 199 kg/h
 
After the second wheat crop (ive farms) 286 kg/ha
 

On these fields average stocking rate (for all 

farms measured), calculated on a year-round basis, 

was more than 7 ewes/ha. 1infact. farmers do not 

stock pastures continuous~y; they prefer to stock 

heavily fromt March to August. their sheep grazing 

greenpIastures intil tie end of April and eatinggasture residues (including and cereal 


stunbbles through tilestummer. 

Wheat yields after pasture and after control 
crops are shown in Table 22. Again, the 1987/88
restilts confirmed those of earlier years that wheat 
Yields after pasttures are higher than after othei 
crops. Io 1987/88. wheao after first year 
pasture were not significantly greater than after 
the control crops, althotgh in 1c986/87 even this 
difference was significant. 

At current prices the net returns from pasture
greally exceeded that of the alternative crops. 
01 the traditional rotations,wheat/lentil was tle 
most )rofitable. Since wheal yields after pasture 

Table 22. Wheat yields (i/ha) aflter int year and regenerating medic 
compared with wheat yields In traditional rotations a; 
EI-Tah, Syria. 

First year Regenerating 
Medic Control Medic Control 

19t15/86 1.29 124(a) NA NA 
1986/87 1.40 1 .0 8 (b ) NA NA 
1987/88 1.95 1 .64(a) 2.67 1.77 (b) 

t crops sown tilke g meA = N ol pqH l i i hk: the it's r reg e n e r nttii d icwrn18/8were i 1987/X8.
 

(at) lDille.rence betweenl after Iledic lindta'ier
control 110l signifilil.
() Dilrenceherween aiti medic and iter conrol significantl 

tt t i. iit 

exceeded yields after lentils, and since the
 
profits from pasture were nearly three times that
 
of lentils, the wheat/pasture rotation, was easily
the most profitable. 

Phospihate Applicalion on Native 
cratssaii(Is 

Before human settlement the areas of native 
grasslands in West Asia were dominated by small 
trees, shrubs, and pe'rennial grasses. Today, 
however, these grasslands are dominated by annual 
species of grasses, legumes, and herbs and they are 
overgrazed and stbjected to severe soil erosion. 
Improving tileproductivity and management of these 
grasslands is therefore a high priority in the
developmentdods) of sustainable farming systems. One 
approach to increase their productivity is to apply 
phosphate fertilizer which encourages growth of the 
lgums illparticular. 

lHerhage yield at I'e Hadya fr'oi a grassland 
that of an utn'imsperoved grassland aind the resptonse

gields
was mainly tile result of !)elter legume growth (Fig.17) with some imiirovementi in grass growth. This was 
also reflected in the hodv mass of ewes and tile 
aniotil of stupplenitneary feed needed. The sttdy. 
which has now coinlpleted foutr seasons, indicates the
potential sheep pirodtclivitv of West Asia grasslands.
It was estimated tialstocking rate increased by 2.5 
to 3 times above the zero phosplhale level of applica­
tion when 25 to 60 kg P2 05 /ha was al)plied. 
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Phosphate application (left) 
significantly improves Ihe 
biomass productivity and 
feed quality of native 
pasture, particularly its 
legume component (insert). 

3000 --- - -

,987/88(499 min ranl Effect of Long-term Tillage 
986/87 (343, ,,,.m r,,,,f)I 1984t85 (373 min rzmliraill) 
1985/86 

Systems on the Stability of 
Wheat/Lentil Rotation 

(316 mm ralnfall( 

Water infiltration stu(lies in a trial, where 

2000 tillage is carried out at different times and with 
different soil moisture conditions, were reported 
last year (FRMP Annual Report 1987). Infiltration 
was reduced where both prinary and secondary tillages 
were completed prior to rain. Dry sieving analyses 
carried out in the laboratory this year showed a 
difference in the stable aggregate size distribution 

0between the dry tillage and the treatments where some 
-,n,tor all of the tillage followed rain. A greater propor­

tion of the aggregates in the 0-10 cn soil layer falls 
into the snaller size categories (0.5-1 .0 ram: 0.2-0.5 
nm: and <0.2 in) with dry tillage. This appears to 
sulpport the hypothesis that dry tillage causes soil 
slructulral degradation, but further work is 
required to clarify the complex situation. 

0 We have also reported in previous years (FRMP 
Annual Report 1986. 1987) on the dynamics of weed 

0 25 ipollilalions over lime in relation to the timing of 
Phosphate level (kg/n) tillage :,d weed control methods. The weed control 

Fig. 17. lIerlnge yield of legumes on 
phosphate fertilizer in different 

grasslands receiving 
seasons at Tel Hndyn. 

treatments Nvere discontinued three years ago. and 
weeds have been uniformly controlled since then. 
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However, in the wet 1987/88 season, wheat plots 
previously hand-weeded suffered severe infestation 
of an unidentified grassy weed resistant to 
herbicide. Similarly, in the case of lentil a 
leguminous weed invaded plots previously treated 
with a broad spectrum herbicide. The effects were 
most severe in zero-till plots which are sown before 
the opening rains, and have implications for the 
sustainability of zero tillage which is otherwise 

showing promising results, 


lrnJproving Nitrogen Fertilizer Use 

Efficiency oin Wheat through Soil 

Testing 


Throughout West Asia and North Africa. 
wheat-growing soils are low in organic nitrogen, 

and even when wheat is grown in rotation with 

legumes such as chickpea or lentil, responses to
nitrogen fertilizer are comnon and widespread. 

Wheat growers are increasingly using nitrogen 

fertilizer to boost their yields. For example, farm
 
surveys in the Goubellat area of Tunisia, which 

receives 440 
mn of average annual rainfall, showedthat 85% of the farmers use nitrogen fertilizer, 
tat 8 the fat-growing areas of Northwest Syria aand in the ra f otws yi

similar figure of 87% was found. This increase in 

the use of nitrogen fertilizer ol rainfed wheat has 

been dramatic in recent years throughout the region 

as reflected in the data in Table 23. 


Table 23. Nitrogen rcrtillmr use in selected countries ot West Asia 
and North Africa (kg N/ha of arable land and permanent
crors). 

1975 1985 

Algeria 5.3 12.9 
Iraq 4.7 22.0
 
Jordan 4.9 25.6 

Morocco 8.2 16.2 

Syria 8.8 24.20
 
Tonisla 4.8 9. 

Turkey 17.4 35.1 

Yemen Arab Republic 2.5 i 1.1
 

Soiiicc: FAO Fertilizer Yearbook 1986. 

In tnost countries, nitrogen fertilizer
 
In ostcoutris.
itrgenferilierFig.recommendations for wheat growers exist, but all 

too often these reconmendations are tareted 

towards broad agroecological zones and fail to take
 
account of tile year-to-year variability of rainfall,
 
or the diversity of soil conditions and crop
 
sequences, all of which have a substantial effect
 
on 
 the economics of nitrogen fertilizer responses. 
Farmers are aware of these interactions and respond 
accordingly. For instance, in Syria, our survey work 
has shown that soil quality, rainfall prior to top­
dressing (end of February). weed infestation, and
 
previous crop are all factors which influence a
 
farmer's decision on how much nitrogen to apply to
 
a wheat crop.
 

ICARDA 
 has developed an extensive series of
on-farm nitrogen and phosphate fertilizer trials on
 
wheat and barley in which sites are characierized 
v,ilh regard to soil type. depth and fertility. previous 
crop, and seasonal rainfall. The specific objective 
of these trials is to quantify environment x fertilizer 
response interactions and thus produce more specifically 
targeted fertilizer recommendations. Such targeted
recommendations will allow more efficient use of 

fertilizer both at the farm and [he national level. 

Our results to date mighlightthe pronounced 
effects of seasonal tainfall amounts and levels ofavailable nitrogen in the soil onl the response of 
cereals to nitrogen fertilizer. Figure 18 presents
(la-rwnata derived from over 50 on-farm barley trialsy 
throughout northern Syria, and clearly illustrates 
great variability in N-fertilizer response which 
would be expected from a single blanket 
recon nendation. 

10 
. 

0 NN 
0.36 

I60 200 2-10 280 320 .i ' 

18. Increase In total (try mlter of' barley' resultingthe appIlcin or 41 kg N/i fronts affected by rainfall 
nud ailnable soil itrogen. 
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Table 24. Correlation coefficients between grain yield, total dry matter, and total 
N uptake by wheat and various soil N tests, from zero N treatments in 40 N 
and P experiments conducted over two seasons (1986/87 and 197/188) in northern 
Syria. 

Yield components Nitrate Ammonium Mineral N Kjeldahl Organic Mineralization 
0 - 60cm 0 - 60cm 0 - 60cm N matter potential 

Total dry matter 0.72 0.33 0.70 -0.12 -0.29 0.32 
Grain yield 0.60 0.43 0.63 -0.17 -0.39 0.36 
Total N uptake 0.77 0.21 0.71 -0.05 -0.13 0.33 

Table 25. Correlation coefficients between grain yield, total dry matter and total N 
uptake by wheat and various soil N tests, from zero N treatments at low N 
sites from the 40 N and P experiments conducted over two seasons (196/87 
and 1917/88) in northern Syria. 

Yield components Nitrate Ammonium 
0 - 60cm 0 - 60cm 

Total dry matter 0.63 0.30 
Grain yield 0.61 0.33 
Total N uptake 0.67 0.27 

Fertilizer research is also under way in the 
wheat-growing areas of Syria. and ICARDA is 
coordinating a regional network of soil scientists 
all( agronomists who are conducting sinlilar research 
in their own countries. 

One of the problemos his network is tackling is
the identification of the most suitable soil testKeda-N 

to predict the level of available soil nitrogen. 
Traditionally. organic nitrogen (as assessed by 
Kjeldahl method) has been used, but this has not 
been found satisfactory. At a meeting in Anman in 
September 1988, the network scientists agreed that 
nitrate-nitrogen was a better index of availability, 
but even so. results using this technique were not 
consistent. They strongly recommended that the 
potential for the mineralization of soil organic
nitrogen should also be considered as a suitable 
indicator, 

During the last two seasons, ICARDA has 
conducted 40 on-farm fertilizer trials (N and P) on 
wheat throughout Syria. As part of this study, 
soils were sampled and various soil tests for 
nitrogen were studied in the laboratory, and their 
ability to predict the nitrogen uptake and yield of 
the zero-N plots in these trials was assessed. The 
soil tests used were: organic matter, organic 

Mineral N 
0 - 60cm 

Kjeldahl 
N 

Organic 
matter 

Mineralization 
potential 

0.59 
0.60 
0.59 

0.21 
0.18 
0.19 

-0.02 
-0.06 
-0.04 

0.60 
0.71 
0.74 

nitrogen, nitrate-nitrogen, ammoniun nitrogen, 
mineral nitrogen (nitrate plus ammonium), and the 
nitrogen mineralization potential determined 
through incubation'. The results are presented in 
Table 24. 

Across all 40 locations, nitrate-nitrogenproved to be the best and, as expected, both
ndogicmtrthpoes 

KjeldahI-N and organic matter the poorest 
indicators. The mineralization potential did not 
appear particularly useful. However, if 
only the locations which had low levels 
of initial available nitrate (less than 7 ppm) 
were considered, the potential of those soils to 
mineralize nitrogen proved to be the best 
indicator (Table 25). 

The results of this research indicate that a 
simple predictive model can be developed which will 
allow more targeted N-fertilizer recommendations to 

be made. Several important criteria will influence 
the development of such a model. First, the 
critical level of soil available mineral nitrogen 
above which responses will be small depends on the 
season-specific and location-specific expected 

i cIIh ICIh-cri7;1lio i)olenlld wIIs tl0el 4Crnle a1ccoriAng to Ihe 

procCdtlre of Stanlordt und Smith (1972). Connitin. Soil Sci. 

Plunt Anial., 36: 465-472. 
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yield of wheat. Second. both initially available 
mineral nitrogen and the mineralization potential 
of soils are important contributors to nitrogen 
uptake by wheat. Third, the efficiency with which 
nitrogen fertilizer is utilized by the wheat crop 
is also rainfall-dependent. Lastly. however 
precise fertilizer recommendation models may be in
biological terms, they will become practical tools 
only when the economics of fertilizer use are also 
incorporated. 

Effect of Wheat Stubble Management 
on the Productivity of Contrastinig 
Falrmning Systems 


This year ICARDA reports the first full set of 
results fron its stubble management studies begun 
two years ago in two-course wheat-legune rotations, 
Chickpea and lentil yielded as well when sown 
into the standing stubble of a previous wheat crop 
as they did when the stubble was heavily grazed.
However, there was a reduction in the yield of 
wheat where stubble was fully retained or grazed 
at a moderate level two years ago. The most likely 
explanation is that the amount of stubble affected 
the nitrogen balance of tie wheat crop, even though 
there was no apparent interaction between stubbleretentionl and nitrogen treatments. The effect of 
stibble on nitrogen dyramnics will be included in 
the FLIP/FRMP work in this trial. 

approaches grain in economic value and ani estimated 
50 million tones of it are produce(] annually. For 
these reasons ICARDA has been studying the factors 
determining straw quality and also searching for
 
simple predictors of straw quality that can be used
 
by cereal breeders to screen germplasm.
 

Many of the high-yielding cereal varieties have
 
short straw, and it has been clearly shown that
 
short cereal plants have a higher proportion of
 
leaf than tall ones. Furthermore, since leaf is
 
far more digestible than stern, short varieties
 
have ahigher nutritional value than tall varieties.
 
However. genetic variability in the nutritional
 
value within the leaf and stemn fractions from
cereals growing in low-rainfall areas has received 

little attention. 
The separation of leaf and stem fractions of straw 

in quantities sufficient for a conventional measurement 
of feed intake and digestibility is a laborious exercise. 
For this reason the nylon-bag technique was introduced 
to ICARDA in 1987 (ICARDA Annual Report 1987).
This widely used technlique allows the estimation of the 
rate and extent to which straw fractions are degraded 
in tie runien. These parameters are important deter­
minants of the almount of a feed that a ruminant ingests 
and therefore its growth rate or milk yield. 

Samplles of leaf and stem fractions were 
available from an experiment conducted by ICARDA's 
Cereal Program in which barley was sownincreasing distances fromt 

at 
irrigation sprinklers.

For thle second year inlsuccession, thle responseslr k er su h aThis procedure resulted in tall plants close to theon w tid gt i a y ar h n 
of lentil seed yield to residual nitrogen was 

measured in a rotation trial. In this trial, 

nitrogen at four levels (0. 30. 60, and 90 kg N/ha) 

is applied in the wheat phase of the rotation. This 

year therewas a yield increase in the lentil 

following 30)kg N/ha applied last year. despite the 

facl that Sitona weevil, which reduces BNF by
feeding on root nodules of lentil, was controlled, 
And. for the second year ina row, lentil seed 
yield was depressed by the application of 90 kg N/ha 
to the preceding wheat crop. 

Degradability of Leaf and Stem 
Fractions of Barley Straw 

Cereal straw and slubbles are such important 
components of animal feed in WANA that straw often 

sprinklers. such as one would get ina year when
 
rainfall was abundant, and short plants farthest 
away from the sprinklers, as one would find in a 
drought year. Since the other factors which affect 
plant growth and chemical composition were similar,precise comparisons between the leaf and stem 
fractions froom different genotypes and stei heights 

could be made. 
The rumen disappearance of the leaf and stem 

fi'actions from four barley varieties over a wide 
range of stem heights (Fig. 19) was measured and 
the results are shown in Table 26. The lower rate 
and extent of runen disappearance of stem as 
compared with leaf iswell known (Fig. 20) and 
reflects the higher content of lignin in)the stem.This lignin is almost indigestible and it also 

encrusts other potentially digestible
polysaccharides. thereby rendering them less 
available to microbial attack. 
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0.71 	 - 0 Arabl Aswad Table 26. Effect of barley genotype and stem height on the leaf pror­
*9 Beecher tioa and disappearance of leaf from nyloa-bags intcbated in 
* ER/Apaini 	 the n- of sheep for 48 and 72 bours. 

11.611 	 0 Rihiiie 
Stem Leaf Disappearance (%) 

0 	 height proportion
05 ­ (cm) 48 hour 	 72 hour 
.. 0..
 

Genotype11.40 
Arabic Aswad 46.3 0.49 72 72 

-	 ER-Apam 44.3 0.45 74 78 

1.3110 	 Rihane 61.7 0.43 73 76 
* Beecher 70.3 	 0.38 72 73 

1.21 
Stem height 

Short 36.3 0.55 80 81 

31) 501 701 8 91) Medium 	 7630 4411 0 611 7) 801 9 1 0I(i)	 61.0 0.41 73 

69.8 0.36 66 68(SIl) Tall 

SlCIIt eiglh (ciII) 
Standard Error (+) 5.72 0.029 2.4 4.1 

Fig. 1)9	Effect of stem heliglt on Ihe pr(Il)iirlhi o)f leaf li ltie Signiticanc:
 
straw ollfti~r barley genot.pes, Arabi Aswad. Beecler, Genotype (G) NS NS

EI/A jnti, iilllRIliinne.
 Height (H) 

** 
 * 
G X H NS NS

100 Arabi Aswad 
- Il ctller T NS = non-significant; P<0.001.. 

E-IAI)nm 	 SEM leaf 
.. ... Jiiumne 

80 Of )articular interest was the decrease in the 
t .- rate and extent of disappearance of leaf as stem 

-o 
 heighl increased and tle small variation between 
0 the varieties within the two fractions. This 

6 - leaf" finding confirms studies made on barley plants 
0 grown in a temperate environment. However, stem

height appeared to have little effect on the rate 
Sand disappearance of stem.extet of ru men 

These findings indicate that different barley 
X 40 varieties with a similar stem height, and therefore 

leaf and stein proportions. are likely to have straw 
.9 stem 	 with a similar nutritional value. Other research at 

ICARI)A has shown how snlall differences in the protein 
content of straws from different barley varieties 

20can 
 have a 	 marked effect oni nutritional value. 
SEM stern 	 Researchers at ICARDA are optimistic that they will 

soon have identified several simple predictors for 
breeders to use in screening cereal germplasm for-

L straw quality.0 

12 24 4H 72 96
 

'etis resachp ars cnchucted I Fraomes Hlerbert whill'erceniage disappr,,earance from nylon bags was an Ol)A-ftinded schtolar registered for a (octoral 

Fig. 21. 	 iercentige disappearance of leaf (upper curves) aind degr'ee t( the University of London at the time )f
 
slean (tower curves) fractions from tme straw of four her Itragic (lenth in a road acci(elt ilelr ICARI)A

barlcy varieties Incubated Int nyloa bags for differet headquaiters in May 1988.

tiutes. 



56 Research and Training Review 

Improved Production Practices |or
Lentil 

Improved production practices for lenlil were again 
evaluated in Northwest Syria in seven on-farm 
trials. Despite some site-to-site variation in 
yield levels and net revenue, early sowing. Sitona 
weevil control, and weed control were found to be 
profitable at all locations. Yields in the 1987/88wet season were higher thlan those in tlhe last twoseasons. Mean grain yield obtai ll [vIe sowing
seasons.Meankg/ha n grearinedd by early sowingwas 1.940 kg/ha, 49V,: greater tham that of' lateth 
sowing. Si tona and weed control provided 1,740 and 
1.725 kg/ha meal: yields. representing a 16 a rid 12% 
yield increase. respectively. Thev %%ere more 
effective in early sowing. P'hosplhate application 
increased yiell hv only 4"' and N fertilizer was not 
aible to replace carbofurani use for Silona control. 

Improved Pro(liction Prlactices for 

Chicklea 


A reevalunation of imrpr oved productioln practices 

for chickpea in northwest Syria in six on-farmStell. 
trials revealed that early winter sowing, drill 
use and chemical weed control were profitable at 
all locations. Mean grain yield obtained by early 
winter sowing was 1.475 kg/hi, 467, higher than 
that of late winter sowing. However. this year we 
had three dates of sowing due to weather con­
ditions: early December, early February, and spring, 
which resulted in mean grain yields of 2,080. 
1,505. and 895 kg/ha. Drill use and P application 
provided 1,300 and 1,285 kg/ha mean yields. 
representing a 10% and 7% yield increase, 
respectively, over broadcast sowing and no P 
application. Weed control gave a mean grain yield 
of 1,240 kg/ha which was 35% higher than that of 
the weedy check. 

Ceres-N Wheat and Barley Models 

During 1988 we obtained an updated version of the 
Ceres-N wheat model and an initial version of a 
Ceres-N barley model which was jointly developed by 
ICARI)A. Michigan State Ulniversity. and IFI)C. An 
in-ho urse workshop was held during which senior 
staff of ICARI)A were introduced to the theorv. 

development, and use of these models. This was the 
first time that ICARDA held a special course to 
introduce its own senior scientists to a new 
research technique. 

During the year we have tested the performance 
of the Ceres-N wheat model against specific data 
sets and assessed its sensitivity in predicting 
observed crop rotation and climate effects on the 

i toe epne fxle,.TersnIsaevr 
encouraging indeed. A visiting scientist from
 
Stanford University has joined to
ICARDA utilizes mo es og h r wih f n u v vdaa n
 
these models together vith farm survey data in
 
assessing larm level risks and strategies associated
 
with nitrogen fertilizer use on cereals in the
 
Mediterranean region.
 

Water -larvesting in Baluchistan 

Ini the 1987/88 season, little rain fell before 

February: in most locations, the total f0r the 
cropping season was Utrsrally low, and crop1 
failuresb were Years as 1987/88cn widespread. as dryx etd ro ioe otn ta n er ir 
can be expected not more often thanroie aear" iandtlilte season Ihlls lprov'ided a rare 
opportunity to test the full potential of water 
harvesting. 

The trials involved preparing catchiruent areas 
at the top of gently sloping (0.5 - 1% slope) 

,.,,, ­

. 

-

Watr hrvesig ill Dashi, aucisan. 
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fields to encourage incident rainfall to run down was introduced at Zarchi and Tomagh. One irrigation 
to the lower area where tile water was coiitained by at planting was enough to ensure almost 100% 
earth-ba nks and the fields were cropped. Soil water establishment of lhe transplants inl these harsh 
was sampled on 21 March 1988 to a deplh of I ill and upland environments. A trial )lanting for a forage 
.t three differei positionis withini each plot of a reserve at Toniagh Ias demonstrated tile productivity 
water-harvesting field l)asht: this after 78 of saltbush whenat was potential four-wing it is grown 
nm1i of rain had falleni ill live showers. Measured under favorable soil-moisture conditions. Six 
glavinietrically. soil w\ater was significantly imlontlis after plaiting most of the shrubs were at 
(P1<0.1".) illcreased hy the run-off, and yields were least 1.5 il all. and the stand was producing 
increased on all )lots. There is no shortage of isecale forage at il estimated 6.000 kg (dry
 
"khushklaba" (drI) land ill iplald llaluchistan. so it niatter)/hia.
 
should be practical to prepare catchinient areas ol
 
cirreltlly nintilized land.
 

Sihiep Iarasitc s 
in BIluchisill 

It ro d utcing R a Pl ant s lii asurvey iin the Kovak Valley. in l..nial parasites 

ill Baluchitistan were found ill I0)) of tihe sheep saililed. The iici­
dence for lick infestation was 35" . aind 23% for sheep 
scab. A imore extensive sulirveV included parts of ihe 

I the hairsh environmnts of upland Bihichistai nr mailimaor sheep- produciiig districts in lhe ptrovince.
the ranges have become degraded, and the spectrum Alimost 80"C of tile 340 sheep sail)led ill tlhis silrvey 
of plant species lias been depleted. Experinlents were infested wihi iiternal parasites. aid soine of 
involved tile introduction of weeping lovegrass theil carried six differeit species. 
(tro,',vlcl. s civit'l/). which ieiini ed green into 
Noveiiiber, by which tlime the d(oiniliant indligenous Ill Cooperation with \'eleriilarialis of the Govern­
grisses. C'hrvs.fpoo,on auchlli aind C.'Vbopono iieiit of hialoichistalil, a itudv was Comducted at Zarchi 
janwaracvsa, were almost completely dried ainld to comipare the efficacy of two aiitlielhinthics for the 
dormant. control of intermial parasites. Ewes of laluchi sheep 

treated with oxfeindazole revealed no eggs or hi'rvae. 
Even more interesting results were obtained bul levainisole was less effective, reducing eggs by 

with four-winig saltbush (., riplex canescenls), which 91 iid larvae by 7 1n 

A four-wing sallhush laiiaioin il rolniigti, Baitichistain, in Treating sheep for iiternal i risites al Zarctii, Baluchistan. 
August 1988. 
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Training ICARDA TRAINING PARTICIPANTS 
600 590 

IndividualInidivdual degreenon-degreeThe total number of research scientists, technicians, 525 lI,-c,,r) ih,,r ctoursesl 

and extensionists participating in the Center's Mai station short courses
training activities surged to a record enrollment of 450 J Residential cotrses
590. Tile significant increase occurred in the category 397 
of in-country/sub-regional courses in which 337 par- 397 

ticipants were enrolled. Main station enrollments of 
273 participants showed a slight increase over the 313 
1987 figure of 239 participants (Fig. 21). 3110 

As in the past, most participants cane from 225- 211 
223 

countries of West Asia and North Africa (Table 27), -
In 1987/88, however, ICARDA welcomed the first-ever is0­
participants from Malaysia. Nigeria, and Zimbabwe 5 
for specialized short-course training at head­
quarters; from Mexico for residential training, 
and from Peru, Bolivia. and Venezuela for a short 
course in food legume improvement. This year, 68 1984 1985 1986 1987 1988 
of the participants were women with the highest
representation in graduate degree training. Note: Some ot the shortcouises ,cheduled tbr 1987 could not he 

held. hence the sttoitall in i he total nunmber of participants. 
Fig. 21. ICARDA training participants, 1984-88. 

Table 27. Country particpatioa In ICARDA training (1978-1918). 

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 Total 

Latin America and the Caribbean 
Argentina - - - - - - - -
Bolivia 

Chile 

Colombia 

Ecuador 

Mexico 

Peru 

Venezuela 

-

-

-

-

1 

1 

-

-

4 

-

6 

5 

2 

3 
2 

4 

3 

7 

6 

2 

3 
2 

Total - I1 - 1 2 22 28 

Sub-Saharan Africa 
Djibouti 

Ethiopia 

Kenya 

Nigeria 

Rwanda 

Somalia 

Tanzania 

Zinbabwe 

-

-

-

3 
-

- 2 

1 

-

-

-

-

3 

2 

I 

-

1 

2 

-

6 

-

1 
I 

-

27 

-

11 

-

38 

-

-

-

-

-

67 

-

I 

3 
145 

2 

1 

I 
7 
2 

I 

Total 3 2 1 1 7 4 8 28 38 70 162 
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North Africa and Near East 
Algeria 

Bahrain 

Cyprus 

Egypt 

Iran 
Iraq 
Jordan 

Kuwait 

1 

-

-

4 

2 
-

2 

-

4 

-

4 
1 

-
5 

4 

-

3 
-

1 
-

4 

-

3 

-

7 

-

1 
-

2 

I 
I 
5 

2 

4 

-

31 

1 
-

5 

-

3 

I 

20 

5 
2 
7 

-

-

1 

1 
5 

9 
2 
2 

45 

-

1 
33 

10 
7 

14 

63 

-

13 

2 
1 

16 

1 

16 

-

85 

5 
-

20 

1 

141 

iI 

9 
204 

36 
18 
79 

2 
Lebanon 

Libya 

Morocco 

Oman 
Qatar 

Sudan 

Saudi Arabia 
Syria 
Tunisia 

Turke 

Yemen AR 

Yemen PDR 

3 

1 
-

-

-

10 
-

2 

-

1 

1 
4 

2 

2 

-

16 
3 

2 

2 
I 

-

5 

-

7 

2 

8 
5 

7 

2 

1 

-

-

12 

-

19 
2 

-

2 

3 

-

30 

-

-I 

4 

-

41 
I1 

-

2 

1 

3 

-

13 

41 
13 

2 

3 

-

3 

9 

27 

8 

1 

70 
6 

3 

4 

4 

-

62 

13 

2 

53 
9 

4 

4 

5 

4 

3 
36 

29 

1 
55 
37 

57 

II 
3 

1 
-

12 

1 
-

25 

-

72 
20 

II 
4 

5 

-

82 

2 
-

15 

46 

67 
39 

36 
41 

6 

20 
17 

259 
5 
I 

128 
52 

452 
145 

119 
67 
33 

UA Emiratcs - - - - - - I - I 

Total 25 52 44 47 107 113 170 176 346 248 461 1789 

Asia and the Pacific 
Afghanistan 
Bangladesh 
Peoples' Republic of China 

India 
Malaysia 

Nepal 
Pakistan 

-

1 

4 
3 
-1 

2 

-

3 
2 

1 

3 

-

-

1 

1 

-

2 

-

4 

-

-

5 

-

1 
-

-

4 

2 

3 

1 

-

20 

-

1 

2 

1 

I 
28 

-

I 
1 

4 

1 

-

7 

-

3 

3 

-

1 
4 

-

1 
6 

3 

1 
1 
6 

13 

11 

19 

14 

1 
3 

79 

Total 1 9 9 5 9 5 26 33 14 11 18 1 

Industrialized Countries 
France 

Germany FR 

Greece 
Netherlands 

Spain 

United Kingdom 
United States 

-

1 

- -

1 

I 
5 

I 

1 

-

1 

-

1 

1 

-

-

1 

I-

1 

-

2 

-

2 

5 

-

2 

2 

-

-

8 

I 
2 

2 

1 
-

12 

-

2 

2 

3 
-

1 
33 

2 
9 

9 
7 
1 

Total - I 1 8 2 3 5 9 14 19 62 

Grand total 26 66 55 55 125 128 203 223 397 313 590 2181 

The fortal training Courses are listed. wilh other Core fttnding StipOrlcd 9.921 person days of 
ICARIDA evenlts. in the overall caleaidar. Appendix 5. training parlicilpalion. col pared to 14.773 pel'soll 
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days supported by iion -core fu nding. The special 

project grant of tile Ford Foundation was the major 

funding source in saplpi)ort of graduate research 

training of canlidates at national iniversities in 

the region, with partictular emphasis on the training 

of women il agricultural research. The continuing 

granit (restricted core) of tile Arab Fund for 

Economic and Social Development was the major source 
of ICARI)A fuinding support for Arab participants. 
Additional funding support was provided by AOAD. 
tINIP. USAID. FAO. (TZ. IFDC. I-C. IDRC. OPEC 
Fund and various bilateral donor projects to meet 
specific ,nationial program or pro.ject staff needs. 

Duirig lte N88. a Traininrig 'olownp Study ws 
initiated thrrouigh thle ellorts of Ire designated conritrycollahorators in lie 10 uicountries of tire study mple.
Ali externlal tonsuliall worked with the Trailnlg (_,ooftli-

nation Connmittee ('(') in lte desi"'l and planning of 
tire studit. scheduled for copipletion by irrid-198Q. 

Inhirllt ion I)isseiiiln ation 
111~vilafol iss miatin 

ICARI)A considers inforiatioi dissemiiination anl
 
importaint and integr'al part of its activities. 

)uring the coLr'se of its strategic pilanning in 


1987/88. the Center enmphasized tile need to 

acceler'ate tire pace of sharing with NARSs the 

knowledge that has iiiaturred and is ie,;Jly for Lise. A 

Pullicalion Coniiitee was established to develop a 

policy that would facilitate tire selective 

dissenination of' iiformration to the various 

aurdiences of ICARI)A in appr'opriate forniats ill 
F~nglisi, Arabic, and French. as a)i)licable. 

Apart froi regularipublications including the 
Annual Report. tire thr'ee newsletters -- FABIS, LENS, 
and RACHIS -- and seminar and workshop proceedings, 
over 80 journal articles were processed for 
subnmissiori and several itublications. addressed to 
young scientists and extension workers ini WANA, 
were i)roducedi (see Appendix 3). 

A notable event was tire visit of a rioducer 
fron the 1313C World Service and tie broadcaist of olle 
entire pr'ogran oil ICARIJA, as well as r'several shorter 
iteis ill English and Arabic. 

II June. ICARDA parlicipated in the firs, 
iieeting of the CGIAR's Public Awareness 
Association, which was held at CIMMYIT. The Center 

recognizes that there will be a continued public 
debate about the policy issues surrounding 
international agricultural research and. like the 
other Centers. it must be prepared to account for 
its activities, not only to the scientific and 
donor communities. but also to a lay public that is 
becoming increasingly concerned with the global 
issues of population and food. and conservation of 
the environlment. 

At a etiig of IARC ifornatioi personnel held 
at ICRI SAt. ICARDA was desigrated asihe lead 
center" to solicit the cooperation of libraries 
participating iii AGLINET (the Agricultural Library 
Network) to serve as depositories of all CG-Center 
)ublications and offer access to then uider noriral
lir-irr onan htcpig rcdrsliter-iay loan ard photocopyilg i)roceclieS, A

positi'e response has already been received fr'on 

the libraries of Ihe Agricultural University. 
Wageniingen. the Netherlands, and Agriculture 
Canada. Ontario. III this vein. ICARDA signed 
agreenments of cooperalioi wilh tile libraries of the 
Syrian Atolic Irliergy,,< ('orinission. tlre Egyptian,l> ,,u,,cele <, 

ocumrrentationi andf Inflormiatior i eler for
Agriculture. and tie Uniiversity of Aleppo. 

The Faba lealil Inforl-irtioni Sertvice (ABIS) 
caugtil liI) tle backlog inllte pulication of FABIS 
newsletter. It collisol idated its bibliograplhic, 
question-anid-answer, and docinieit-dlelivery 
services. On tire other hand, two issues of tire 
Lentil ilorinalion Service (IINS) newsletter were 
coibiine(d to calch it)tile backlog. The informnation 
service ol cereals. RACIHIS. was rmaintained , and 
inLich of tire backlog was cleared. 

The Libary pilaced epiphasis oii strengheiniig
its collection of serials. This was partly iin 
response to tlre decision laken iin 1987 to 
particilpate iin the CGIAR pro*jeclained at producing 
a unioni list of serials holdings of tire CO Ceni ters. 
Input to tins project was slarted by a consultant, 
anid iaintainred after his departilfe. aind piriority 
was given to coin)leting collections of tlre 
principal series Ihat are puiblished in West Asia
and North Africa arid thal. in general. are unlikely 
to be 'ollected at (Ceters othir than ICARDA. 
Services based oi Ire journal collections were 
extended, onl aill experiienital basis, to some of tire 
cooperialirg inistitutions ill Syria. 

During 1988, the Libnrary also enbarkedI on a 
training prograrn, receiving a libri'aian from 
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tlhe Yemen Arab Republic and a documentalist from Ichnology and. where possible. enhance bullefIs lN' 
fihe Syrian National Agricultural )ocuimentation specially talgeling itto\\aids larnmers, needs and 
Center. Relations with national AC ;RIS centers were secking appropriale changes in government policies.
 
further strengthened. particularly on the occasion lhe Cenlter recognizes the special advantage of
 
of tile Sixth A(GRIS Technical Consultation. held at partnershiip with NARSs iinthis area and will fully

FAO in June. ilv\(lve the1m in theSe studies. Although ICARDA's
 

principal locls of iiproued and sustainlable
 
produclion is al the farm level, it is aware that


Xnational governments are often more concerned with 
the impact al the district and country levels. The 
imFplication of such considerations for the 
delopment of agricultural policies mid the 
cConontic optimization of naltonal resource 
alhOation will Ibe roughl to light. 

The ('Centr has identified tIlrcc key areas of 
resc'irch on ilmpact assessment. First. mllehods are 

"N jjIbing dcV\eloled for dCermining ioductioll impact 

through a comlbination ol techllology testing on 
'rmers' suIrvcvs of adoption asfields and frtm 

Mdll aIS COilSli'aillS laced~hv farmers. ,Second. 
Ther tratnee (right) i iformathm imanagement, fIro 'AIR)A is coiCcliel'llcd Withl tile filllll'e interface
 
the Sy'rlan National Agriculliral Docuinenhfloii Center, Ibtxl\cen agl'iCllll'al Ilabor alld Chlanlge+'s ill farlllillg

cl %cllsses the AGRIS aclilvilles of ICARDA with the Cellter's
 
A RIS/CARIS L lakou O Icer. t h iologv. Fxteisi~ t,regio nal o\w rview s and 

co.liit'y -Specific studies oil Ihis issue have been 
Ilil(lfrlway. alll SOllic of these were reported lastAt a C(IAR meeting convened at ILCA in October. wear (I'ARI)A Animal Report 1987. ) . 40). Third. the 

ICARI)A accepted the responsilbility to assist other (cnter recognizes ile iced to ohtain a regional 
Centers in compiling information oii tile o\(.c\ie\w of production and policy trends to assist 
availability of' suitable free-lance translators in both in (eterininiig research priorities and 
the major languages. other than English, in which assessing the actual and potential impact of new 
the IARCs produce their publications, technI1ology. 

A list of graduate theses produced with ICARDA's ie following four important examples 
assistance in 1988 is presented in Appendix 4. illuiirae tile progress that ICAR lias begun to 

make iin its inpact assessment and enhancement 

Impact Assessilllcn! rcarel. 

tn(i Enhlnl melllnt Potential I'or Increased Wheat 

iTe ap opI-l1c Production in the Sudan 

Iti its impact assessmnit and en hanceinentl. ICARDA Wheat cultivation has been practiced in the Sudan 
tmldeivols to evallatll faclors related to the from early times, especially in the northern part 
acceptabili tv of i)iC\ technologies. and development of the country. lDue to population increase, 
of luethods to promote and inloiuitoir the adoption and urbanization, and rising incomes, wheat consumption 
plhsical hiological. aiid social imlpact of ill the country rose sharply From 10.5 kg/caput iin 
Icch ology al the fllt and national levels. 1960 to 20.0 kg/caput in 1980. and the same tired 
L\p1cricmicc indicilles Ihl niaiiv I'\ or i 1prOvd has continued in the 1980s. Currently. over 250,000 
ltchniologics ha\ve not et reached larllers to the hectares ai'e devoted to wheat, which meet only 
(cld extent. parlticularly'v ill the drier areas. about 58% of the annual demand. The country 
IC'A RI)A prOposes to lake colncrete steps to gauge the impol'led about 270,000 tonnes annually during 
econiomic and environmental impact of the introduced 1979-1981. 
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A commercial bread wheat variety 
In the CIMMYT/ICARDA-ARC field 
verification trials at Wad Medani. 
CIMNIYT/ICARDA scientists 
(second and fourih from lell) with 
their colleagues from ARC. Sudan. 
periodically evaluate all trials 
in the Project. 

lracticallv all wheal in the Sudan is produced highly profitable and stable. Most participatingttnder irrigated conditions. Therefore. it is easier lariners attained a high marginal rate of return
t bridge the gap between the actual and potential (200 
to 500V, ). The project has a:-o generated aYield than under railfed conlditionis. by removing wealth of scientific inflrilation for developing

the agronomic and econllolic constraints. Currently, finrther recommendations.
 
poor seed slock. late sowing. poor land
 
preparalion. illadequtile fertilizer application.

inoislure stress. weeds. delayed harvests, and poor Rapid Adoption of New Wheat 
marketing facilities are sonie of the iiaJor factors Varieties
 
res ponsible for low wheal yields ill the coutntrv.
 

In 1985, the Agricultural Research Corporation Shan I, a new durum wheat variety, recently
(ARC) of file Sudan, inlcollaboration with ICARDA, released in Syria, appears to have caught oi withOPEC. and CIMMYT. launched a pilot project for local farmers. This was revealed by a survey of 60iplroving wheat production. The ARC accepted the wheat farmers in northern Syria conducted during
responsibility to verify research results tinder the winter of 1987/88.
 
actual farners' conditions, Iransfer iinproved

technologies to farmers, and test the economic Of the 33 farmers who had heard of ICARDA's
viability of improved production packages. Shan I . released in 1984 by the General 

Organization of Seed Multiplication (GOSM) of theOver 200 farners have participated since the Syrian Ministry of Agriculture and Agrarian Reform,
project started. Using improved wheat varieties and eight had already tried it and six of them wererecoinmended cultural practices, yields of ip to continuing to grow it. Another eight farmers
3600 kg/ha were achieved. over three tinies higher expressed all interest in growing Sham I in (lie next 
than he average yield obtained by neighboring season, if seed was ,ailable. A ftrther nine 
farnmers, fariers said they wculd like to try it in small 

plots, while eight said they would be interested inThe econioiic anal ysis of' lile inmproved seeing it grown in someone else's field before 
production packages showed thal they were both trying it on tlheir own. 
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The majority of the 27 farmers who indicated no 
interest in adopting Slham I had never heard of it 
and had no desire to try a new variety: cultivating 
a new variety can be risky, they thought. They said 
they had never seen their neighbors grow this 
variety, that they were unfaniijar with it, and that 
they did not know how to obtain its seed. Most of 
these points can be remedied through extension 
activities of the national program in coordination 
with its Seed Organization. 

The adoption of Siham I by 10% of tile wheat 
farme'S sLireved withi i oily tilree years of its 
Irlcase, ".nd the widespread interest of other 
farmers in the variety, is a mri'k of success for 
tile Syrian national prograi. ICARDA is very pleased 
to have been a )artier ii thiis achievement, 

)ver half of, tile farmers in Ihe sirev reported 
[lfla they were currently, usiritg a bread wheal 
vafretv they called "IMC\ibak". That the 
high-yielding varlet ' Mcxipak has hcconc a 
household word among Syrian wheat firiers is a 
cediit to ICARI)A's sister center ('IMMYT, which was 
resp)onsible for its dcvelopnlt. The su rveyed 
farrIrers referred to the problcm of shattering iin 
Iiis va'iely, vet t hey fivo r Mexipak over other 
cultivars. 

Introducinig Faba Bean in 
New Areas iln the Sudan 

[aha beanl is the most important food legume in tile 
Sludall. For large sectors of tile population, 
especially low-income groups in tLiban areas, it is 
a stable component ini tile diet and a vital source 
of protein. In addition, faba bean is an important 
source of incoie to farmers growing the crop. As 
te Sudlan's popu lation continties to increase. 

demand for faba bCan has ben rising coltinulously. 
L.ocal laba beaniprodtlCtlioil. Ioweve r, has riot 
inrleased at tIhe same rate. As a resutiI, the 
cotlrv is often compelled to iliport significant 
anloolits ot relatively ex.pcnsivc faba bean to bridge 
the \widen inrg gap between increasing deniand and tie 
\ariahle sUlpply. 

Faba bean is traditionally grown along the Nile 
on farms occupying a narrow strip iii the northern 
region of the Sudan where cultivable land is 
limited and irrigation water expeisive. To iieet the 
ever increasing demand for faba bean, vertical as 
well as horizontal expansion has been sought. 

An iiiortant aspect of horizontal expansion has 
been tile identification of areas in the Gezira. 

Sham-t, a durum wheat variety 
recently released in Syria, bas 
been adopled by 10% of Ihe farners 
surveyed in 1988. 
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Field dem ti.lral uf rabi Iean productlon lechiology'll hI tIie Gezira iethelne IIas led I tie ej.lallshlo oil'this crop 1o notn-Iradilional treas. oItlh ol' Klharlo1i1u|, in the SmlliI. 

Ralhid. arid New Illalla gov ernient schenies winerte landRanid andIIerIl atsoull'r.hsaVailile. dlerdlaniodlwle Table 28. Seed yield and net returns from Faba Bean Pilot Production/Demonstration Plots In new areas in the Sudan.laba beall in these scittes'li\ old add a highly
,cdt'h(i cllpollnlntl. a Wititl Iteglnle. to the Cropping Locution Year Average Net

s\;te l. 
grtin yield returns 

(kg/ha) (jBIfl)* 

Research has heen ttdertakel to introduce latba Ge.iru 1985/86 2000 4325
bean in IOhe trolping S\sIt'lis of the new areas solh 1986/87 2200 3972
ol Khrloin . Technologit's de elopHd were tested ill 1987/88 1800 3931 
a series oflon -arm trials (rable 28) spanning many
sile. 
 Rahad 1985/86 1200 2114 

1986/87 1100 
 1757

hle tittuitbe oh illlnerS participating ill a 1987/88 1000 

l)ilor dtntt rllitrtiro ptrogranill (lrlirtg Ili lIasl thret 
Seastn)s has illtlteased rapidl. t te Geiita a"tOltilllte o IllJ' h'illlbHIOt rll3h New HIlfa 1985/86 1000 1092, 1986/87 900 402seeIe.. lot. esaniple, dire tiber luotil 3 to 84,18/7mutt tose 0 0Seted yields htave brt'tl ty et1t1Oailging. and thte 1987/88 1200 
polt'ntial e\isls to obtain c\'n higher Vields. ()t1.

oI th1li"lll'tets ill l i l i lltt rtelali J ita rec (iecor S S)t(ItI 1l
 

http:atsoull'r.hs
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viel' of 4200 kg/ha in the 1986/87 season. Net Cer:ain faclors. however mav affect the 

revenules from the clrop were many times higher (lan adoption rate. These include the leaffiner pest, 
those from the most profitable field crop currently seed quality. weed control. high ternperaturt, 
cultivated. stress. and wilt and root rot diseases. Reseat ci 

has already hegun to find solutions to these 
Economic evalunation and survey of production prohlems. Research to control the leafminer
 

were carried out 1o determine the impact of includes an insecticide (1)alito-S) and three
 
widespread introduction of faba bean in Gezira and tolerant lines. Three ceffective and econonlic
 
to provide both quantitative and qualitative herbicides have been identified to conltrol weeds.
 
information. A total of 120 farmers, 120 retailers. Breeding efforts are tnder way to release varieties
 
and 200 consumers were interviewed to assess local adaptable to local climatic conditions.
 
reaction. The results (Table 29) confirmed the Characteristics include early flowering and
 
profitability of faba bean over all crops grown by lltiritv, heat tolerance, and high yields. among
 

oliIS.tenants in the Gezha scheme. 

The systenis alproach to prohlnem solving has
 
hecii fully accepted and used by tile teais of
 

Table 29. Profitabiliy of faba bean ompared to other crops in the researclers. extension specialists. and farmers
 
Gezira schewme (1987/88). i i\ oIlved.
 

Total cost Total Net
 
Crop (LS/ha)* revenue (LS/ha)
 A Tool i(,t Fertilizer 
Faba bean 1985 5916 3931
 

Cotton 2495 3101 607 Policy Analysis
 
Wheat 769 1269 499
 
Groundnut 697 1427 730t9 1IARI)A economists and agronomists have developed a
Sorghum 1241 702 framework which may' be used byv national programs 

*LS = Sudanese Pounds. for haIlancing crop-lv-crop responses to nitrogen 
(N) and phosphorus (P) fertilizers in \'ariots 
production zonies againsl options for exporting 
dolestically produced fertilizer or importing 

All farmers interviewed expressed all interest lurther supplies. This Irainework is of' par!cilar 
in taking up faba bean cultivation. The majority interest to ICARIDA because it addresses the need 
considered most of the faba bean cultural practices fell h, many countries in West Asia and North 
as easy oi- easier to carry otit than those for other Africa for anI ohiective means of considering tie 
crops. Of tie farmers surveyed, some encotintered potenlials of farming il the drvland. lower 
problems of inferior seed quality. All retailers sold rainfall areas compared will tlat ill tile higher 
the crop at prices comparable with those in the rainhall and irrigated areas. 
traditional areas. 

The lrailiework makes tise of response f'tlnctionS 

Ill addition to the iineris involved in tile that indicate tile exFpected yield for different 
demIonstration trials, there were mally who adopted combinations of N and P1per hectare. These are 
ite package and have grown the cullivar BF 2/2. estimaled for tile average ear., based oti agronomic 
More lie\\, cultivars are al the seed multiplication trials, for each main crop ill each main production 
stage. The managenent of the (Gezira scheme has been zone. Use of average-ycar response is justified 
impressed hy tile response of tie farmers and his becaulse fertilizer allocation decisions must be 
dlecided to provide tlc necessary services to back imade in advance of the crop)ing season. before it 
up f;amlllels' adoption of the new crol). The schelic is possible to predict the seasoII'S growing 
mlanagenlent estimates that11 if each farmer grew one conditions to each crop/zone. 
acre (0.45 ha) of faha hean, a target of 160.000 
additional hectares could he easily reached. This The framc\\.ork delines a sample of N and P 
would double the area currently under fabha beau ill comblinations or points which cover the economic 
tlhe coinltrY. ranige of each response Itmnction. and calculates ihe 
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expected yield (Y) at each of these points. These 
N. P. Y data are then incorporated in a linear 

programming matrix which allows the national 

allocation to be defined in a simpler form: 

colmpetition among elementary fertilizer-use points 

across crops. 


Amounts of domestically produced N and P are 
entered as constraints in the matrix, while options 
to export N and P provide reserve (world) prices
below which marginal values of crop production will 
not encourage fertilizer use. Options to import 
fertilizers to relieve shortfalls in domestically 
manufactured N and P are also included in the 
matrix. The objective which is maximized by the 
fiamework is the sum of all crop values and export 
sales of N and P,minus the costs of imported N 
and P. 

.lternative 1eilizei policies studied 
include; 

I ) 	 blocking allocations to the driest crol)/zone in 
favor of*higher rain lallzones, 

(2) hlocking impornt,; of fertilizers. atnl 
(3) allowing allocations to all crop/zones and 

allowing imports to t111domestic N and P 
manufacturing shortfalls. 

SIii103I0S 

Results suggest that the best benefits are 
reaped through an open policy of allowing 
fertilizers for any crop area according to values 
of' marginal responses. exporting any surplus 
domestically manulactttred N and 1)where remaining
values of marginal yield response are below export 
prices. antd of filling N and P production gaps withimports to the point where alues of marginal crop 
yieldkltal (he import price.
 

The poorest economic performance results fr'om
 
restrictive policies of blocking imports 
or 
stopping allocations to one of the crop areas. 

An example of allocation of N and P fertilizer 
to wheal and barley in a hypothetical country with 
three agroecological zones, Zone 1 (>350 mm 
rainfall), Zone 2 (250-350 mam). and Zone 3 (200-250 
mam) is illustrated in Fig. 22. Response functionsgenerated by ICARDA from over 100 on-farm wheat 
and barley trials are used. In Fig. 22a, domestic 

production is limited to 5000 tonnes of N and 6000 
tonmes of P2 O5, no imports are allowed, and no 
fertilizer is allowed for Zone 3. In the second 
scenario, Fig. 22b, domestic fertilizer production 
remains at the same levels, but imports are allowed 
and fertilizer can also be ailocated to Zone 3. 

Four yeairs or collnborntive on­
fillIll
Iresenrch witlh
Ile 	 SVrlhlni 
Solls Dieclorale ins demon­

- 5strafed substtii I respoinses (if
lirley tolotlh N jidP reitllizers 
evein invery dry nreas (less (hlil
21C 	 lmii nihifiall). 
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Fig. 22. (at Optimal allocations of domestically produced N and
P among Zone I whea1 Zone 2 barley and exports, given 

a policy Ihal9 may go to Zone 3 and ofnone no imports 
ferlilzer are allowed. 

'rhe open policy illutstrated by the second 
scnario (Fig. 22b) increases the net benefits of 
fertilizer use from US$5.54 million to US$7.31 

niillioti. 

Paradoxically, under open policies the 
fra1mework may be replaced by simpler field-by-field 
optimizations. The fr'amework is most useful where 
governments decide, for their own reasons, against 
coml)letely opent policies and, within the national 
consrai nts they define, wish to economically
opti 2ize the allocation of limited amounts of 
fertilizers among crops/zones. The above model is 
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Fig. 22. (b) Optimal allocations or imported and domestically
produced N and P among Zone I wheat, Zone 2 barley, 

Zone 3 ba:rley and exports. 

also a tool for" govertnments wishing to evaluate 
alternative policy options. 

ICARDA must engage in a dialogue with national 
policy makers around West Asia and North Afr'ica on 
issues of research priorities. infrastrutctures. and 
instimitions for the provision of farml inputs and 
serv'ices in the dry areas. TVhe fertilizer 
allocation fr'amework has a place in some of these 
dialogues where p~rod uctivity of both traditional 
and i m proed plantl ctivars is limited in the dry 
areas due to low soil frility. 
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Factors Affecting the Adoption 
and Impact of Supplemental
Irrigationl in Spif 

Thre'-, years of on-farm research and surveys
revealed an escalating interest ill supl)lemental 
irrigation (SI) both at official and individual 
levels in Syria. and a considerable impact in t 
of fallow elimination. higher cropping intensity, 
yield. income, and living standards. Lower 
inemployment and redluced migration of"1trral 

communities were also observed, 

Najer constraints affecting Sl adoption are: 
uncertainIty about tile establishment of wells: very 
linited supl)l)ly of water from government irrigation 
schemes for SI: and shortage of pUmlps and other 

irrigation equipment. Factors affecting SI impact 
on farm productivily are: improper land preparation
for irrigation. delayed sowing. and improper timing 
and supply of water and other capital inputs and
operations. 

However, the potential for adoption and impact 
o wev er ble oret a n 65 % a lopto 

of SI is considerable. More than 65% of the total 
rainfed area is located in zones I and 2 (good 
agrocliniatic conditions), only 33% of total water 
resources of the country are already tin. .. d, and 
current irrigation efficiency is low (40%). Recent 
government policies strongly support SI, and 
potential increases in wheat production would be 
about 0.75-1.5 million tonnes if only 25-50% of 
rainfed wheat area was supplementally irrigated and 
a yield level of 4500 kg/ha was obtained. 

Supplemental Irrigation of wheat in on-farm trials has produced much higher and more stable yields than those from the plots
that (tid not receive supplemental irrigation. 
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Irrespective of' how suitably tile Syrian test-bed is 
located in WANA, it cannot meet tile specific 
requirements of such an ag'occologically diverse 
region. It is, however, beyond ICARDA's resources 
to eslablish new stations to serve the full range. Its 
approach to mceting the needs of the region is through 
a chain of regional programs representing the major 
agroccological zones. In this. ICARDA's role is essen-
tially that of a catalyst, working with the NARSs to 
encourage sharing of information and experience, offer 
training. promote innovation, provide gcrmplasin , and, 
where possible, help target resources from donor 
agencies. Much of ICARDA's outreach activities are 
carried out with special project funding (see

AppendixPakistan:
Appendix (b). 

ICAR IA is developing regional programs and 

networks as an integral part of its research effort in 
partnership with NARSs. A regional program has three 
essential components: (i) identification of research 
priorities and generation of new scientific information, 
(ii) develo)mnt and validation of improved and 
appropriate technologies. and (iii) technology 
demonstration to, and its adoption, by farmers. 

'he main cooperators in research and tr.ining 
among the NARSs are the national agricultural 
research institutions mainly run by, or under the 
overall supervision of ministries of agriculture. 
Agricultural departments in universities are 
becoming increasingly involved in applied research 
and their partnership with ICARDA is growing 
further. Other branches of NARSs have also been 
receiving increased attention. These include the 
seed multiplication services which are crucial to the 
availability of new gerniplasm to farmers; the exten­
sion services which participate in on-farm research 
and training activities: and, not least, policy-making 
departments whose decisions critically inflmen, e the 
economic climate and the opportunities for the spread 
of innovations. 

All ulp-to-dale list of varieties released by NARSs 
through cooperative activities with ICARDA is 
presented in Appendix 2. 

During 1988. ICARDA continued setting Up six 
regional research and training programs based oil the 
coinmonalities of geography, ecology, and constraints 
to production (Fig. 23). These progranis will link 
scientists both within countries and within the region. 

They are intended to promote leadership at the national 
and regional levels, engender cooperation in solving 
problems common to a group of countries; acquire, 
pool. and optimize the use of scarce resources; and 
encourage self-reliance. The six programs, briefly 
described below, will integrate the current activities 
and resources and will have strong components of 
training and iformation dissemination. 

. Te Highland Program. The major ighlands of 

WANA alre in two distinct ma'sses: One i the 
Iast. coverig Turkey, Iraq. Afghanistan. and 
paista te oTrk, Ite stcin the

tile other, in (lie West, covering the 
Algerian - Moroccain Atlas range. Highland work 
is being developed lirsi in the eastern pail. 

The second phase of the USAll)-suppOited 
AZR Project in Pakistan. which will concentrate 
on range managemen and water harvesting, will be 
mi important component of the highland work. 

2. 	 The Arabian Peninsula Regional Program. The 
overall objective of this Program will lie to narrow 
lie widening gap between production and demand of 
ICARIIA-mandatcd com modi ties, particularly wheat 
barley, and to develop cooperative research and 
training. 

3. 	 The West Asia Lowland Program. This Program 
will cover Jordan, Syria. Lebanon. Iraq. 
southern Turkey, and Cyprus, and will be 
operated from Jordan. It will promote regional 
cooperation in research, training, and 
infornation dissemination. 

4. 	 The Nile Valley Regional Program. This expanded 
Program in which Egypt, the Sudan, and Ethiopia 
share research and training to improve the produc­
tivity of wheat, lentil, chickpea, and faba bean 
will 	become operational in 1989. CIMMYT is also 
expected to participate in this as well as the 
Arabian Peninsula Program. 

5. 	 The North Africa Regional Program. This Program 
serves libya. Tunisia. Algeria, and Morocco. 
'l'he object ive is to slrengtil research and 
tcchnology t misicr' to increase ha'lcy. food 
legu me, and livestock production. A sub-componlenlt 
of this Program will be lite regional work on t'aba 
bean, likely to be based ill Ntorocco. 
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SPECIFIC NETWORKS 

Latin America
 
Regional Program


0 	 (Barley and Legume) -
Central and South America 

0' North Africa 
Regional Program Highland Program

Morocco, Algeria, Tunisia, Pakistan, Afghanistan,
Libya Iran, Turkey, 

Atlas Mountains 

HEADQUARTERS 
Aleppo, Syria 

Nile Valley Arabian Peninsula 
Regional Program Regional Program 

E~gypt, Sudan, Yemen A.R., Yemen PDR, 
tpl k Arabia, Oman,dnSaudiEthiopia Kuwait, UAE, Qatar & .j

Bahrain 

%- West Asia
 
Regional Program


Iraq, Jordan, Syria, Lebanon,
 
Cyprus, Southern Turkey
 

SPECIFIC NETWORKS
 

Fig. 23. Proposed Regional Programs and Networks (some of them already in place).
 

6. 	 The Latin America Regional Program. This interdisciplinary collaboration on a broader scale 
Program will be based on the existing Latin between neighboring countries, specific problem-
America Barley Program, supported by an ICARDA oriented networks will operate both across and within 
scientist working from CIMMYT. Mexico. The the sub-regional programs. These networks will be 
possibility of expanding it to cover food legumes built around a commodity or a discipline and have the 
is being considered with ICRISAT. objectives of bringing together scientists working 

within the same or different countries, fostering a 
CO niodiy 41 s- e etwo-way flow of information between national scientists
Networks and ICARDA, and extending ICARDA's technologies to 

appropriate scientists. Examples of such networks,
Whil,c regional program activities will emphasize already in place, are presented in Appendix 7. 
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The outreach activities of ICARDA during extension, research, and training to accelerate the 
1987/88 are reported in detail in the Program transfer of technology to farmers. The Minister also
 
Reports for 1988, published separately (see Publi- commended the release of new varieties of cereals and
 
cations List. Appendix 3). What follows here is food legumes through the efforts of the cooperative
 
a summary of major developments. program (see Appendix 2).
 

The meeting reviewed tie results of the
Syria season and developed awork plan for 1988/89 to
 
cover several ipllportant aspects of crop improvement:
 

The cooperative program with Syria took a further on-rarm trials. hreeding ror stress tolerance and
 
step ahead ini 1987/88. The on-going cooperative resistance to diseases and insect pests. winter sowing
 
programs with the Ministry or Agriculture and Agrarian of chickpea. lentil varieties for mechanical harvest­

, 	 1987/88 

Reoram. including the )irectorate ofrExtension ain ing, pastu re and forage crop improvement. sulpplementalthree Swrian universities (l)a mscus, Alelpo,tniil 	 irrigation of wheat. fertilizer use on wheat andbarley, and collection, preservation, and utilizationTishreen). were expanded to other Syrian organizations of genetic resources.
 
and institutes: tile Atomic Energy Commission. tile
 
l)epartment of Meteorology, and the General Institute
 
of Agricultural Mechanization. New agreements were North Africa
 
signed and work plans developed for implementation
 
with tile Universities of Aleppo and Tishreen.
 
emphasizing training. exchange of scientific inlorma- Various activities with a regional, Maghreb­
lion and materials. participation in scientific meetings, countries perspective were carried out during the
 
and joint research experimentation. 1987/88 cropping season. Examples of these are tile
 

regional in-country training course conducted at 
Meknes, Morocco. for food legume experimentation 
and extension: tile in-country training co-rse oil 
crossing techniques in food legumes at Beja, Tunisia; 
the North Africa in-country training course on methods 
of farm surveys in Tunis: and the survey of Hessian 
fly infestation in Tunisia and Morocco. and of cereal 
diseases in Morocco. 

- The cereal traveling workshop in Morocco with 
,darticipants fron three institutions each of Tunisia 
and Morocco, as well as the food legume disease and 
insect survey in Morocco and Algeria, are examples of 
ICARI)A's current role in North Africa in bringing 
together researchers fro Illt Magireh countries 

Mr lohamed Gliabbash tright), Mlnisterof Agriculture, the Syrian and front different Institutes witlin each coun try. 
Arab Republic, makes aIptnl to Dr Nasrat Fadda, DG, during the 
opening session of the Sevetlh Coordination Mteeting between Syria
and ICARDA, held in Aleppo. Ali international workshop on the role of 

legumes in tile farming systems of Mediterranean 
areas was organized in Tunis, and attended by partic-

The most significant feature of the cooperative il)ants front 17 countries. 
programn in 1987/88 was the active participation of 
farlers il tie joint on-far111 trials. The Seventh A regional research and technology transfer 
Annual Coordination Meeting, held at Tel ladya it) project to increase bailey. food legume. and 
October 1988, was opened by tie Minister of Agri- livestock production in North Africa was developed 
culture who Conlirmed tile strong support of tile and suhlmilled to IFAI) and tile Italian Government for 
Government of th- Syrian Arab Republic to tile financial support . Similarly, a Maghreb project onl 
develolmlent of agricultural research, commended the cereal and food legume diseases. (heir surveillance 
work and achievements of tile cooperative program. and gerillilastlI enhancement. was submitted to UND) 
and elphasized 	 Ile implortance of linkages between lor possible stpport. 
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ICARI)A s coordination meetings with Algeria. 
Morocco. and "l'nisia were held in Sel)tcmhcr 1988. 
The research results of tile1987/88 crolp wereseason 
revieed and work plans !Or the 1988/89 season 
developed. 

High Elevation Research 
in Pakistan 

In tlie NI ARi/AZR iproject at the Arid Zone Research 
Itstitutte in Pakistan. research efforts coitinted on 
improving the stlstain(l productiol of"small riii-
nants in upland B~altchistan. l'rodtiction ol shcep and 
goats is Ihe principal drvland agriculttral activity
in tll- continental Mediterranean climatic zone in 
Pakistan and is of major economic importance iii the 
Province of Baluchistan. 

Since 1955. there has been a very ,ipid increase 
in the num her of sheep and goats in Baluchistan (7% 
per year). Now there are more than 18 muillion head, 
rllresenting approximately 40% of tiletotal number of 
small rminants illPakistan. 

The following major production constraints have 
been identiflied:
 

(a)Acute feed shortages resulting from poor
rangeland productivily due to overgrazing and 
lhe lack of aternatfive feed sources from forage 
crops and food crop residues: 

(b) 	 Poor flock management, particularly of the new­
born: and 

(c) 	 Severe prohlems of' moriality and morbidity 
restilting from diseases, parasites, and poor 
livestock management. 

Dr ,ose-lgnaci Cubero ( t rih Ironli right), Chairman, 1rii0,mtong with senior slalTof ICAIRDA mnd nalional prograin scidenlisis,
Inspecting the MAR T/,\Zi project Irials in Baluchistan. 
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Studies on tile potential for improvement of (b) The boundaries of each community, if defined by 
range forage resources revealed that fon rwing tribal ties, also mark the boundaries of
 
sallbush introduction gave illOSt encouraging results 
as colnmunication networks:
 
did furrow plantings of weeping lovegrass. Prelillinary

results from long-lerin grazing studies oil native 
 (c) Access to mass media is somewhat limited in 
grasses suggested that v'egetlation recoveryN Iroin village conilitmilies and is restricted
 
overgr",zed land would be very slow ilimllroved grazing 
 esseiltially to radio: and 
Imanagemienl iractices were 1ot ilitroduced. 

(d) The access of dryland farmers to extensionThe results of improved livestock managenment services is almost non-existent.
 
studies onl sheep indicated Ithat a fertility and
 
weaning rale of close to I(00(' is possible ill local
 
liarnai ewes receiving good general iutriio,.nal and
 
health nallgelent in contrast to average rates in
 

.
laluchlisaln hti do ot e'xcted (1()". 

One possible contributory factor to low fertility Nile Valley Project 
rate has been identified tlhrough an extensive survey
of the internal parasitic load of sheep in four maijor The Ninth Annual Coordination Meeting was held in 
producing areas ill upland Baluchistan: of tile sheep September in Cairo, under tile patronage of the
sampled. 80% were infested and 
some animals carried Deputy Prime Minister and Minister of Agriculture 
as many as six different species of parasites. and land Reclamation, Egypt. Senior government 

officials and scientists from Egypt, Sudan, and
 
In agronomic an( gerillplaSil1 evaluatioll Etiliopia. 
 as well as representatives of tile donor

experilelts designed t( inucrease animallteed resources agencies IFAI, FidingFord Fondation, EC, and 
front marginal crop lands, ill-ield water redistribution tile Italian Government. participated inthe meeting. 
t'eatlnlenlts were effectively tile only ones to prevent 
crop grain production failire. Seasonal rail fa , was Tile ileeting reviewed tile progress of tie 
very low at all sites, generally less than 150 iIl inthe Project since it was established ill 1979. It was
 
12-monti period. and ill consequelce, 
 forage yields clear froil tile reports of the participants that the 
were also low. Project had succeeded as a viable and flexible 

model of cooperation between tie national
 
C'.nventional agronomic interventions to the 
 governments, their scientists, the donor agencies,

cropping system, such as use of fertilizers, the CGIAR, and. above all, tile farmers. This mulli­
herbicides. insecticides and improved varieties. disciplinary. uilti-institutional, problem-oriented 
were largely ineffective. However, selections of ilodel in researchi aind development has already been 
improved gernplasm friom previous years, such as adopted for other crops inEgypt, Sudan, and Ethiopia,
Arabi Abiad (barley ), 'icia villosai ssp. dasycar/p and plhas are under way for its adoption ill tile 
683 and 1.ervilia 2542 (forage legumes), and Maghreb and Mashreq countries for major food crops. 
ILL 5720 and ILL 5665 (lentils), showed encouraging Tle stccess of tie project has stimulated the 
performance ill reationl local controis.to interest of tile participating countries, ICARDA, and 

Ig atn others involved to expand it to a new Nile Valley 
communication patterns inrural communities, that 
 Regional Program oil Cool Season Cereals and Food 
weredeigneto astesis in tiefrlationie tt Legumes. The new Nile Valley Regional Program will 
were designed to assist ill the formtlaion of be launched inJanuary 1989. Tile new Program
strategies for effective agricultural extension of will have a lluch wider focus and target areas. 
AZRI-generaled technologies, tile results indicated Partnership will be expanded to include CIMMYT 
lie following: in wheat research. Funding for most of the 

components has already been assured by SAREC of
(a) Social organization iil villages of Bal ucilistan Sweden for Ethiopia: tile Government (If the
 

is structured along kinship lines and 
 Netherlands for the Sudan; and tie EC for the Arab 
comunl~icationilpatterns follow stuit: Republic of Egypt. 
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The Ar'abian Peninsula 


ICARDA's outreach activities in the Arabian 
Peninsula started with a generous support from the 

Arab Fulnd for Economic and Social Development 

(AFESI) in early 1988. The main objectives of this 

effort are to strengthen wheat and harley research 

and trai inug in the Arabian Peninsula and to bridge
tne gap between iroductio and consumlption of ihese
matjor crops in thIis region. ohparticipants 

The countries participating in this effort are 
the Yemen Arab Republic (YAR), the People's 
Democratic Republic of Yemen (PDRY), Saudi Arabia, 
Kuwait, Qatar. Bahrain, the Sultanate of Oman, and 
the United Arab Emirates. The biotic and abiotic 
constraints to production in these countries are 
similar to those as elsewhere in WANA. The most 
important constraints to wheat and barley production 
in this region are heat, drought, salinity, weeds, 
pests and diseases, and lack of well-trained staff. 

ICARDA started its activities in the ArabianPeninsula in 1987/88 in a moderate manner. 

Priorities were allocated to the Yemen Arab 
Republic, Sautdi Arabia, Kuwait, and the People's 
Democratic Republic of Yemen. Two specialized 
training courses were organized in the Yemen Arab 
Republic. The first was on "Seed Technology" (13-31 
March) and involved 23 participants from the YAR, 
and lhe second was on "Techniques of Cereal 
Improvement" (23-27 October) and involved 15 

from the YAR. PDRY,of Oman. From 2 to and tie Sultanate
12 April. another in-country 

training coL, rse on "Identification. Diagnosis and 
Control of Wheat and Barley Diseases" was organized
in Saudi Arabia with 42 participants. Scientists 
front tie Cereal Improvement Program of ICARDA 
also participated in the Symposium on Agricultural 
Research Network for the Gulf Countries Council 
(GCC). organized in Kuwait during 17-19 October. 
Several other scientists and technicians from the 
Arabian Peninsula were trained at ICARDA in Aleppo 
in different disciplines: Saudi Arabia (4). Yemen 
Araib Republic (5), People's Democratic Republic of 
Yemen (3), the Sultanate of Oman (I), and Kuwait (I). 

W 

Nir Mukbel Ahmed Ntukbei (third from right), Deputy Minister of .gricullure and Fisheries, YAR, opened the First Regional Coordination
Meeting of barley and wheat scientists of the Arabian Peninsula, in Sana'a. Oct 1988. 
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Wheat and barley pelin plasm and nurseries were The meeting reviewed the rescarch and training 
provided to most countr.. s of the region and activities in the participating countries and 
special arrangements were made with the YAR lr(1" discussed the o0bjectives, organization. and 
developing a barley ntLsery to Ie tested at two imle)enitation of the program. A work plan for 
locations (l)hamal and Al-IBon). Selection will be 1988/89 was developed. Each country nominated a 
made Ior carliness, agrononlic value. and drought national coordiinator, and a Steering Committee for 
and disease tolerance. The best linies will be the program was formed. The meeting requested 
nrther tesled oil large scale illfarmrers' fields ICARIJA to appoint a ull-ti me Regional Coordinator 

and will be demonstrated for possible release to and to host tie Second Annual Coordination Meeting 
Yemen i farmers, for the program at its headquarters illAleppo, in 

late August or early September 1989. 

In 1987/88, three bread wheat varieties were 
released illtie YAR: Aziz (Seni 82), Mtikhtar (Veer' New P)arterships 
07), and l)lhinran (Alondra). These new varieties 
were identified by the Agricultural Research 
Authority (ARC) of the YAR and ICARI)A. and are In 1987/88, ICARDA expanded its cooperative work 
cxpccted to replace Ie local brtad wheat variety within the region and beyond. Agreements of 
M/laarib I which is stusceptilc to stem rust. A cooperation were signed with the All Union Academy 
varietal description booklet on tlie local and of Agricultural Sciences of the Soviet Uinion; the 
iiproved wheat and barlev cultivars grown in tile Agiicultural and Natural Research Organization of 
YAR was also produced by ICARDA. Similar booklets the Ninist ry of Agriculture, Islamic Republic of 
will be prodlced tFor other Couintries illtileregion. Iran: the Govcrnment of Nepal: the Tropical 

Agricultural Research Center (IAIRC) of Japan; tie 
Alemaya UIniversitv of Agriculture. Ehiopia:The F irst Regional Coordination Meeting for tliiversity of llolihcnlhiim. G(ermany: the International 

barley and wheat scientists in the Arabian Center fbr Mediterrancan Agronomic Studies 
Peninsula was held in Sana'a, YAR, 18-20 October. (CI HLAM), France. and USSR. Nearer home, a 
Scientists from the YAR, PDRY, Saudi Arabia, and tripartite agreement was signed with ACSA1) and the 
Kuwait, and invited specialists from Egypt and the Steppe and l Raige I)irectorale of tlie Ministrv of 
Sudan participated in tile meeting along with Agricu lture. Sy'riai Arab Republic. As stated 
representatives from AFESD, ICARDA, and CIMMYT. earlier. ICARI)A's agieenietts v ith Ihe Aleppo and 
Representatives from FAO, UNDP, GTZ, and USDA 'Fishreell Universitics we'rc renecwd. An up-to-date 
also participated in the opening session. list of agreements is presemled illAppendix 8. 
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Resources for Research and Training
 

Finances 

ICARI)As core activities are funded by its generous 
donors. )uring 1988. the Center operated its core 
activilies on funds totalling 23. 105 million USI). 
slightly below the tunding level of 24.577 million 
USI) in 1987. The sources of these finds are 
summarized in Tlable 30. 

Table 30. 	Sources of funds for ICARDA's core programs and 
capital requirements (thousand USD), 1988. 

Arab Fund 354 Nererlands 567 
Austria 175 OPEC 50 
ausara 1 OpEn 15l)r 
China 30 Sweden 600 

Denmark 277 UNDP 
Ford Foundetion 120 United Kingdom 982 

Staff 

During tile year, the following senior staff joined 
ICARDA: Dr Nasrat R. Fadda, Director General; 
Mr Mulhannad Ismail, Financial Controller and 
Tlreasurer: Dr Philip Lashermes, Biotechnologist; and 
Dr Michael van Slageren, Genetic Resources Scientist. 
)r A.B. Damania, who was already on ICARDA staff as 

Duruin Gerniplasm Scientist, took over as Wheat Gern­
plasn Specialist. )rs Euan Thomson (PFLP), Willie 
Erskine (FLIP), and Mohammed Tahir (CIP) proceeded 
on sabbatical leave. The following senior staff left 
ICARDA during 1988: Ir.J.G. Koopman, Deputy 
Director General (Iternadional Cooperation); Dr KutluiSomel, Agricultural Econov:iist: Dr Joseph Nagy, 
Farming Systems Specialist/Agricultural Economist; 

Dennis 'Fully, Anthropologist. Dr M.P. Haware, 
Pathologist, seconded to ICARDA from ICRISAT,
returned to ICRISAT. A list of senior staff as of 
31 December 1988 is given in Appendix 13, and a 

France 194 u USAID 4,59str ary of the list is iresen:ed in Table 31 
Germany (BRD) 1,935" Locally generated 
IBRD (World Bank) 4,800 revenue 5,0831 

IDRC 127 a Earned iccne 144 c 

Italy 1,032 

Total 23,105 Table 31. Staff orICARDA at various locations on 31 December 1988. 

(11' :111101111 wlet wl(1lll lfIhV,%-	 f6 spccill
l eidrd l atuli''itiesLocation 
("Icr l ciedc l'e"). 


Ii l. law~ciilit lii iillliil Syiriianby ICA\RI)A cccrnviii l(lls~ 

ollisite Ililt
('olITII.161ractt'.ollnlillI t US ol'eXt'lI;lng(2 thet(1011112S'. 

ut'te 	 lit dillecuec ,'is ci'rdiltedilcc aiicl 	 to thissoulce III revc'nti. 

'tl11V'li lOII lea nlt 	 e rlo g nl'Nt'of ilIVU's l(C osse s on f Ila n sa tiolls ill o thi l i 
rutc c c tct'nric 

In addition. ICARI)A received 2.813 niillion USD 
stu)port for 28 special proijects (see Appendix 6). The 
special projects exploit ICARDA's capacities and 
accunitu lated experience, btut do not represent a 
commilnent beyond the duration of the finding. These 
projects 	are p~articularly cooperativetselul t1"or 

activities with national prograrlis. where an ICARDA 
inolvemenr t nay be needed for a few years, bill lor 
which lithe 'rational prograrns will theniselves be 
responsible once the immediate objectives have been 
fulfilled. 

Syria 

Ethiopia 

Egypt 
Italy 


Jordan 


Lebanon 


Mexico 


Morocco 
Pakistan 
Tunisia 
Totals (1988) 
Totals (1987) 

increase/Decrease 


Interna-
tional 

Regional 
profes-

Other 
staff 

Total 

profes-so sonal 

Aleppo-
Tel Hadya 51 44 512 607 

Dam a scu s - 7 7 
Lattakin 1 - 2 3 

Addis Ababa 1 - - 1 
Cairo 
Perugia 

Viterbo 
Amman 
Beirut 

Terbol 
CIMMYT 
Rabat 


Quetta 
Tunis 

I - 6 7 
- - 6 6 

2 2 
- - 1 1 
-	 1 6 7 

- - 27 27 
I I 
3 2 5 
4 1 5 
2 3 5 

64 45 575 684
 
60 49 612 721
 

4 4 -37 -37
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T1he F iis In 1987/88, tile comparison of barley planting
 
techniques (farmers' practice versus two machine­
pianting metliods) was not conclusive: there was
 

ICARI A operaes six sites i Syriar and two widespread lodging of the crop so no clear advantage
e i 

lechanon (Tahle 32). These sites represent a varietv of either technique was visible. The trial will

of agroclimatic conditions. typical of Ilhose ie\ailing therefore be repeated il 1988/89. Hovever, on 
 a
 
iii West Asia and North Africa. 10-ha field. the variety Early Russian Apam (released
 

in Tti isio as l'ayez" ). 	 planted with a seeder on 
10-cnm row spacing, yielded an average of over 6000 

Table 32. ICARDA sites in Syria and Lebanon. kg/ha. 

Site Location 	 Area Approximate Average 
(ha) elevation precipitation [or sced-bed preparatioll and planting the use 

(t) 	 (rni) of low grouiid l pressure tires (either twin or enormous 
balloon tires), was increased to achieve the minimun

SYRIA 	 possible ground pressurile dur'ing seed-bed preparation 

andI planting operations. 	The next step is to includeTet Hadya 36°01'N 36°56'E 944 284 350 Sil'lla.Ning operations. 

Boider 35041 N 37010E 35 268 210 For the first time a 5-ha field was planted
 
Gttreriie 
 35050'N 37015 E 2 320 280 with five varieties of oilseed rape (lh'assi'u apiis)Breda 35°56'N 37°10'E 76 300 280Binres 350564N 370 10'E tO 210 470 to evaluate the potential of this crop for vegetableLatnakia 350 26'N 35057'E 5 60 930 oil production. The Syrian Inlustrial Company for 

Vegetable Oil agreed tot use the produce for their tests. 
LEBANON Oilseed rape has advantages over sunflowers and 

soybeans, tie two crops used in Syria for oil production, 
Terbol 33049'N 35059'E 39 890 600 in its lower water requirement. and also ill leading to 
Kfardane 34c01'N 36°03'F 50 1080 430 a better soil structure for the following field crop. 

T hle 18788 seaso nlbegan withiearly rainfall atI The lihtew greenhouses. anllollnced in) last year's 
Tel Iladya as well as other sits'S. and dev'eloped into Annual Report. are now gradually being occupied, 
the \\ellest season since the early IN,),0s. At Tel Iladva. althoughilte tenll)erattie control is riot vet workin gto 

a total of 504 min rainfall. coil)ilw'ed to all average f lie desired specifications.h 
348 in. was received. The season not onlv started with 
early railfall but also ct~oliiltt'd to be wet. leaving iairing of IlCArI)A staff in 9l Istof . 
olln ireC loltilh of .lnv willoul pi'recipitation. The agricultural laclhinlet 1 was st arteti in 1988. It is 

ollilthlly rainfall data lor I('ARI)A sites for tire 1987/88 proposed to de\eltiu test' traiiig activities into 
seasOIl a' preseriled in Appellndix I. lore formal courses in the coming years. 

The arly raisl st'tlearl' gerliilaliol of tie riie Laboratories
1, 87/88 C-(0l)5 Ct1St'iMts',,tV increased the 
()Cctllrrt'tlce of tilt' parasitic weetdt. ()rob 01 he. Somlle 
parts of tilt' telts w're so heavily infested that tile\,
lad to be abandoned and Iht' crop brnirt. This pire'ented. I I 1988, a new laboratory was established for 
tile spread of tile seeds witih the harvesled ialerial research oil Orobwan'che. Iringing tile total number of 
and also tiestroytd a Small proportlion of tie wet'te seed laboratories ill use at ICARI)A to 41. Over 20 
lying oi Iie stilfacelC, dlisci)lines are represenetd. including agronomy, 

biotecirnology. cereal quality, cytology, eltomology, 
A new. strong rouldboard poigh ariked irr flour milling, baking, forage quality. Kjeldahl protein­

ritd-1 988 and was used lor I)repa'ing Ileic 1988/89 testing. legume qtality. imicrobiology, lellatology, 
field trials to colml pare tlie efftecl of 15-50 cm deep Orobanclle studies,ipathology, iphrysiology, sallple 
ploughing with that of .30 cin plotgihing, and wilh preparation, seed health, seed production technology. 
non-inrversing tine iml)lemenl tillage. 15-18 cm (heel), soil chenlistry. soil hydrology and virology. 
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The (olipulite rs computer system with more terminal lines and disk 
Storage capacity has almost doubled the hardware 
facililies to meet the ever increasing compuiting need 
of, the Center. In addition, two Ulninterru)ted Power- -dwtare U.pgrade Spply (UPS) units were installed in the research 
Ilabollories.
 

lItroductionl of IIIiciocomlplters for dlaa analysis
 
and office automation was a Inajol. event ill )988.
 
Ovc, 30 nlicrocomlputers were inustalled across the
 
research programs and adninil istralive units. The 
 Software DeveiOlp lt 
Inhllamlliesllys\,ltls will revert to fihl role ot 
maintaining iego\ill iglarge-scale databases
 
including Ihose for pooled research iialagellient and Stitist ics an11( eit'iment Aids
 
idin iIlistraliv dilti.
 

The bioilric sutppoit to the research progranms atl(AiRD , proposes to e\elop all illtelnal ('Cntler- ICARIJA has involved four ma'jor statistical packages:
w\ide computer itt',\\ork in IN81) . The essential SPSS-X, CRI ,SP. BNIDi)P. and SHAZAM . The ma jor
charti ti.lics of tihe netl-work will be its increased mOditicalions in CRISP. carried out in 1988, were:
 
reliance oil local ClP[ Is. in 1te Iliin of' single-liser

nlicroconlmllters and ilulti-utser departmental computers. I . Addition of i modile COMGIiN. to perform the
 
cOnnected With lit' mallilrlmltle systemIS 
 and(1 wilh each genetic analysis of' Scaling Jests as defiled by

other. i
Mather (l11-4() and Ite JointScaling Test 

devised by ('avalli (IN52 ). 

2. Addition oh i module. 141311P()., to perform the
Scollbilled alilsis of data from several trials in

I an RCBI design condlucted at the same location inl 
- -~ a given year. 

3. Addition of a path coefficient analysis module, 
PATI ICO. 

-4. Addition of a module I.ATPOL. which analyzes data 
from a group of tri'als in Latiln Square l)esign. 

5. Addition of i utility mnodlile, LSRIIOK. to produce
III ficldbooks oil laser plritiler. 

6. The aal lses prograimiis lo RCIH, Augmented R131) 
o Iattic. design experinltnls were imodified to 
store tlhe Treatmnlt Mealls and other statistics 
i an O tllutllldata file. 

The ceiler- idt, illroductii lf icrocomli puters has reall v 
act.ele t ithe l scie iced ipace t"I k in iibot li and ad linistraiv e, 7. Addition of Ill e proba I ilily of sigililcance level 

for computed F and ' siaistics in all analysis 
iliodluilts.
 

A Microcominlpuiteir Solfwamc Librar ry ton prising hoth 
slaistical and office a ito ato packages has been (I) M-ih i, K. 1 9-19). l uelricl Gen tics (is\ Edn). Meht , , 
establ ishied. I £va inationl of1 tfiese pac kages was started in liti,.tt9ti.lonictGemcstsudi).Mhei
1998 and will continue in 19.89.1)89. 

Th" stlilid-flv VAX-I 1 /78(0 compute rsystem \was, 
(21 Civatlli. L.L. ( t952). An Aiiilsis o1 Likiinge in Quwniilaii ive

lnh ittllnct. (UJtlitililtiV(, tiht'iliince, pp. 135-44, IIMSO, 
Iowered lp anid 1)tlt inlto olperalioi. This additional London. 
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Administrative Applications 	 received in the central store. The Supplier File sub­
system and the Stock Control subsystem in MAS are 
used by the Order Entry system.In 1988. tlhe following three addilional applicafion 

components were added to MAS (Management. Additionally. a nuiber of revisions related to 
Accounting and Ilforniation System): the file structure and reporting moduiles in both 

Payroll Subsystem and the General Ledger Subsystem 
1. The Fixed Asse', Register 	 took place in 1988. to accommiiodate the growth in 
2. Workshop Management and Control System 	 ICARDA's financial activities. 
3. Order Entry System 

Graphic Facility -- ICAGRAF 
Fixed Assets Register 	 )evelopment of a new graphic sofiware. ICAGRAF, 

Thle Fixed Assets Register was developed to enable 	 was conipleted to provide a complete graphics facility 
for improved (la presentation. What distinguishesaccurate determination of the assets in ICARDA's ICA(GRAF froni other softwares is thne use of
IcrF roi othe maemaicl treateninventories, as well as their location. ICARDA's 
of ata and its ability to deal with variousinventories comprise a central store under the 

management of Purchasing and Supplies Department, stochastic and other parameters, reflecting and 

vehicles assigned for business and personal use to indcatigath valid o ata. rcA g art 
senir saff' an 	 tile validity of data. ICAGRAF permnitshosingassts.indicating

senior staff, and housing assets. 	 the user to select from a range of colors, shades, 

markers, line styles. and hardware/softwareThe subsystem enables the entry of records 
a-tillings.related to individual Fixed items under the diverse 

categories of such items. Financial and statistical The interface to ICAGPAF is through a set of 
components enable the summarization of tie fixed interactfive commands throughiscatalogued co fmands 
assets holdings. in a file. The often-needed par-meters can be 

established at the startu) tinic with a startup file. 

\Vorkshop Managenent anld Coitrol System 

A new subsystem, MAINSYS. lor Engineering Work- Training and User Suppori 
shops Maintenance. was developed to assist the 
management of a number of workshops, such as Providing instructiot, to the institute's 
Vehicle Maintenance Workshop, Mechanical Engineer- scientific, administrative, and secretarial staff 
ing Workshop. Electrical Engineering Workshop, on software and system orientation is a major 
Electronics Engineering Workshop, Agricultural activity of Computer Services. The Computer 
Machinery Workshop, Metal Fabrication Workshop, Services staff devote over 40% of their work ti,.ie 
and others, to training and user-support activities. Table 33 gives 

a measure of training and user-support activities in 1988. 
The system consists of two major modules: 

Equipment Management and Control and Equipment 
Utilization. The first component relates to the day-to-day Table 33. Computer trinng in19fl.andum-spport activitie 
activities in a iaintenance workshop, whereas the No. of No. of 
second relates to tie exploitation of resources. So 

Solhvareresearch administrative Total 

staff staff 
Or'der Enti Systen, Document Preparation 40 15 55 

Tie newly developed Order Entry Sys; imwill enable Database Menagement 20 10 30 
the Purchase and Supplies Department to manage and Management Accounting 

control purchase reqtiests raised by the responsibility and Information - 10 10 
centers, purchase orders issued to tie suppliers, Statistical Packages 70 3 73 
follow-tip of the orders through the status indicators, Graphic Facility 15 5 20 
and goods released from the custonis authority and System Orientation 30 10 40 
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In addition, Computer Services also trained the A three-day training course on CRISP
scientific staff of NARSs. At INRAT, Tunisia, a statistical package was organized at the
PDP-l I minicomputer was installed. Instruction was Agriculture Research Institute, Nicosia, Cyprus;
provided to INRAT staff on statistical packages and a four-day workshop was conducted at Jordan
CRISP, SPSS-i I and on SATURN wordprocessing University of Science and Technology, Ramntha,
package. Jordan, on CRISP and ICADET. 
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Precipitation (mm) in 1987/88. 

SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG TOTAL 

SYRIA 

Tel Hadya 
1987/88 season 1.4 71.0 45.7 74.4 84.7 97.4 92.6 29.4 2.6 4.4 0.0 0.6 504.2 
Long-term average (1Os.) 0.5 26.3 44.9 55.9 68.1 56.2 47.1 31.7 14.3 3.7 0.0 0.1 348.7 
% of long-term average 280 270 102 133 124 173 197 93 18 119 n/a 1000 145 

*Boulder 

1987/88 season 0.6 69.9 37.2 44.6 80.2 77.8 41.0 25.4 5.2 3.8 0.0 0.0 385.7 
Long-term average (16s.) 1.5 13.9 21.0 35.9 43.5 38.6 27.2 20.1 10.2 0.7 0.2 0.0 212.8 
% of long-term average 40 502 177 124 184 201 151 126 51 543 0 n/a 181 

*Ghrerife 

1987/88 season 0.0 102.0 33.8 38.7 76.2 38.6 71.6 19.6 7.0 4.2 0.0 0.0 441.7 

Breda 
1987/88 season 0.0 68.2 36.4 41.0 85.6 82.4 65.6 19.4 9.8 6.4 0.0 0.0 414.8 
Long-term average (30s.) 1.4 13.2 29.5 52.2 48.8 39.0 33.4 33.6 15.8 1.6 0.2 0.0 268.7 
% of long-term average 0.0 517 123 79 175 211 196 58 62 400 0 n/a 154 

Jindiress 
1987/88 season 0.0 117.4 65.7 85.0 100.8 78.2 167.1 71.8 22.5 6.4 0.0 0.0 714.9 
Long-term average (29s.) 1.3 28.4 52.0 98.6 92.2 75.9 65.9 44.9 19.4 3.3 0.0 0.9 482.8 
% ot long-term average 0 413 126 86 109 103 254 160 116 194 n/a 0 148 

**Lattakia - - - - - - - - -

LEBANON 

*TerboI 

1987/88 season 0.0 22.4 52.4 164.7 153.4 113.2 187.2 8.2 7.0 0.0 0.0 0.0 708.6 

**Kfardane - - - - - - - - - - - - ­

Long-term average not available.
 
Data not available.
 

Note: The long-term average is subjec: to sone fluctuation as each year's new data are averaged in. For location, elevation, etc. of these sites. 
see Table 31. 

For complete meteorological reports, including temperatures, request publication ICARDA-139 En. (Meteorological reports fbr ICARDA experi­
mct stations i i Syria: 1987/88 season, 152 pp. 1989.) 
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Cereal and Food Legume Cyprus 1982 Mesoaria1984 Karpasia
 

Varieties Released by National Egypt 1979 Sohag I
 

Programs 1988 Soliag II
 
Beni Suef 

Greece 1982 Selas 
Country Year of Variety 1983 Sapfo

Release 1984 Skiti
 
Barley 1985 Samos
Syros 

Jordan 1988 Korifla = PetraAlgeria 1987 Harmal Sham I = Maru
China 1986 Gobernadora N-432 = Amra

Cyprus 1980 Kantara 
 Stork ACSAD 75Ethiopia 1981 BSH 15 Lebanon 1987 Belikh 2 

1984 BSH 42 Libya 1985 Marjawi
1985 Ardu Gluodwa

Iran 1986 Aras Zorda
 
Jordan 1984 Rum (6-row) 
 Baraka
Mexico 1986 Mona/Mzq/DL71 Qara
Morocco 1984 Asni Fazan 

Tamellat Morocco 1984 Marzak 
Tissa Pakistan 1985 Wadhanak 

1988 Tessaout Portugal 1983 Celta 
Aglou Timanas 
Rihane 1984 Cistico

Nepal 1987 Bonus 1985 Heluio 
Pakistan 1985 Jau-83 Saudi Arabia 1987 Sham I 

1987 Jau-87 Spain 1983 Mexa
1987 Frontier 87 
 1985 Nuna

Peru 1987 Una 87 Syria 1984 Sham I
Nana 87


Portugal 1982 Sereia 1987 Sham 3
Bohouth 5 

1983 CE 8302 Tunisia 1987 Razzak 
Qatar 1982 Gulf 
 Turkey 1984 Susf bird1983 Harna 
 1985 BalciliSaudi Arabia 1985 Gusto 
Spain 1987 Rihane 
Syria 1987 Furat 1113 
Thailand 1987 Semang I IBON 48 Bread Vieat 

Semang 2 IBON 42 Algeria 1982 Seuif 82
Tunisia 1985 Taj HD 122 

Faiz HD 1220 
Roho Egypt 1982 Giza 160 

1987 Rihane"S" 1988 Sakha 92 
Yemen AR 1986 Arafat Gizi 162 

Beecher (;izaI(-0 
Giza 1.4 

I)urul Wheat 
 Ethiopia 1984 Dashen 
Batu

Algeria 1982 ZB S F:G'S'/LUKS GO Gara 
1984 Timgad Greece 1983 Louros 
1986 Sahl Pinios

Waha Arachthos 
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Iran 1986 Golestan Italy 1987 Califfo (ILC 72) 

1988 
Azadi 
Darab Morocco 1987 

Sultano (ILC 3279) 
ILC 195 

Saludan ILC 482 

Jordan 

Libya 

1988 

1985 

Quds 
Nasma = Jubeiha 
L88 = Rabba 
Zellaf 
Sheba 

1985 Fardan (ILC 72) 
Zegri (ILC 200) 
Almena (ILC 2548) 
Alcazaba (ILC 2555) 
Atalaya (ILC 200) 

Gernia 1987 Shendi 
Morocco 1984 Jotda Oman 1988 ILC 237 

Pakistan 
Portugal 

Sudan 

Syria 

1986 
1986 

1985 
1987 
1984 

Merchouche 
Sutilej 86 
LIZ I 
LIZ 2 
Debeira 
Wadi El Neel 
Sham 2 

Syria 

Tunisia 

Turkey 

1982/86 
1Q86 
1986 

1986 

Ghab I (ILC 482) 
Ghab 2 (ILC 3279) 
Chetoui (ILC 3279) 
Kassab (FLIP 83-46C) 
Anidoun I (Be-sel-81-48) 
ILC 195 
ILC 482 

1986 Shan 4 
1987 Bohouth 4 

I unisia 1987 Byrsa Lentil 
Yemen AR 1983 Marib I 

1987 
1988 

Mukhlar 
Aziz 

Algeria 1987 
1988 

Syrie 229 
Balkan 755 

Dhtmm an ILL 4400 
Yemen PIDR 1983 

1988 
Ahgaf 
SW/83/2 

Ecuador 
Ethiopia 

1987 
1984 

INIAP-406 (FLIP 84-94L) 
ILL 358 

Kabuli Chickpea 

Lebanon 
Syria 
Tunisia 

1988 
1987 
1986 

Talya 2 
Idleb I (78S 26002) 
Neir (ILL 4400) 

Algeria 1988 ILC 482 Turkey 1987 
Nefza (ILL 4606) 
Firat'87 (75kf 36062) 

ILC 3279 
Cyprus 1984 Yialousa (ILC 3279) 

1987 Kyrenia (ILC 464) Faha bean 
France 1988 TS 1009 

'TS1502 Iran 1986 Barkat (ILC 1268) 
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Publications 

Articles in scientific journals 

Abd el Moneim, A.M., P.S. Cocks, and Y. Swedan. 
Yield stability of selected forage vetches (Vicia 
spp.) under rainfed conditions in West Asia. 
Journal of Agricultural Science (Cambridge) 
111(2): 295-301. 

Brockwell, John, Rosemary A. Holliday, l)eifallah M. 
Daoud, and Luis A. Materon. Symbiotic charac-
teristics of a Rhizobiwm-specific annual medic, 
Aledicago rigidula (L.) All. Soil Biology and
Biochemistry 20(5): 593-600. 

Cocks, P.S. Seed production and seed survival under 

grazing of annual medics (Medicago spp.) in 

north Syria. Journal of Agricultural Science 

(Cambridge) 110(3): 455-463. 


Diekmann, Marlene. Seed health testing and treat-
meni of germlplasm at the International Cen-
tel for Agricultural Research in the Dry 
Areas (ICARDA). Seed Science and Technology 16: 
405-417. 

Erskine, W. and W.J. Goodrich. Lodging in lentil 
and its relationship with other characters. 
Canadian Journal of Plant Science 68: 929-934. 

Greco. N., M. di Vito. M.C. Saxena. and M.V. 
Reddy. Investigation on the root lesion nematode 
I'raty'llustion,,i, in Syria. Nematologia 
Mcditerranca 16: 101-105. 

Hanounik. S.13. antI I.D. Robertson. New sources of 
resistance in icia.fiibato chocolate spot caused 
by Iioltiyisfiibae. Plant )isease 72(8): 696-698. 

Ishikawa, N.T., T. Hoshino. and M. Tahir. Distri-
bution and ploidy levels of Hordewni bulbosuin 
and H. nurinum in Syria. Japanese Journal of 
Breeding 38 (Supp. I): 438-439. 

Keatinge, J.D.H., N. Chapanian, and M.C. Saxena. 
Effect of improved '.mnagement of legumes in a 
legume-cereal rotai. on field estimates of crop 
nitrogen uptake and symbiotic nitrogen fixation 
in northern Syria. Journal of Agricultural Sci-
ence (Cambridge) 110(3): 651-659. 

Makkouk, K.M., L. Bos, A. Rizkallah, 0.1. Azzam, 
and L. Katul. Broad bean mottle virus: identi­
fication, host range, serology, and occurrence 
on faba bean (Viciafaba) in West Asia and North 
Africa. Netherlands Journal of Plant Pathology 
94(4): 195-212. (AGRIS 88-102607). 

Makkouk, K.M., L. lBos, 0.1. Azzani, S. Koumari, 
andI A. Rizkallah. Survey of viruses affecting faba 
bean in six Arab countries. Arab Journal of Plant 
Protection 6(l): 53-61. (Arabic summary). 

Makkouk, K.M., L. Katul. and A. Rizkallah. A simple 
procedure for the pu'ification and antiserum pro­
duction of bean yellow mosaic virus. Journal of 
Phytopatliology 122(l): 89-93. 

Matar. A.E.. S. Garabed, S. Rihawi. and A. Mazid. A 
colllparison of fonr soil test procedures for deter­
mination of available phosphorus in calcareous 
soils of the Mediterranean region. Communications 
in Soil Science and Plan( Analysis 19(2): 127-140. 

Singh. K.B., W. Erskine. L.D. Robertson, H.
 
Nakkou l. and P.C. Williams. Influence of pre­
treatment on cooking quality parameters of dry
 
food legumes. Journal of Food Science and Agri­
cultural Chemistry 44: 135-142.
 

Skaf. J.S., K.M. Makkouk, F.M. Azmeh, and W.F.
 
AI-Kassis. Aphid transmission, distribution, and
 
serotyping of barley yellow dwarf virus (BYDV)
 
in Syria. Arab Journal of Plant Protection 6:
 
97-105. (In Arabic, English summary).
 

Thomson, E.F. and F.A. Bahhady. A note on the 
effect of live-weight at mating on fertility of 
Awassi ewes in semi-arid North-West Syria.
Animal Production 47: 505-508. 

Thomson, E.F. and G. Orita. Seasonal prevalence of 
Proto-strongylidand Dictyocaulus species of 
Iungworms in Awassi sheep in Northwest Syria. 
Tropical Animal Health and Production 20: 
187-190. 

di Vito, N., N. Greco, K.B. Singh, and M.C. Saxena. 
Response of chickpea germplasm lines to
 
Heterodera ciceri attack. Nematologia
 
Mediterranea 16: 17-18.
 

Williams, P.C., F. Jaby el-Haramein, G. Ortiz-
Fereira, and J.P. Srivastava. Preliminary observa­
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tions ol the determination of wheat strength by matter accumulation, partitioning and yield in 
near-infrared reflectance. Cereal Chemistry determinate and indeterminate faba beans (Vicia
65(2): 109-114. faba L.) 

Williams, P.C., F. Jaby el-Haramein, W. Nelson, and Srivastava. J.P. Physiological approach to winter 
J.P. Srivastava. Evaluation of wheat quality for the cereal improvement for dryland farming syslems.
baking of Syrian-type two-layered flat breads.
 
Journal of Cereal Science 7(2): 195-207. Macl
 

Sana'a YE. Seed rroduction in the Arabian Peninsula 
Magazine articles about ICARDA Van Gastel, A.J.G. ICARIA and seed program 

developlment. 
Alam Attijarat. ICARDA celebrates spring field days
 

in Syria. June 1988, pp.9. April
 

Bendki, Joyce. Ni!e Valley Project o boost faba Alexandria EG. Workshop for Evaluation of Farm 
bean production in Egypt and Sudan. Alam Resource Management in the Northwest Coast of 
Attijarat. Sept 88. 23(9). pp. 10-13. Egypt. 

Burton. Randy. Drought resistant wheat shows poten- EI-Naggar, S., E.R. Perrier, and M.E. Shykhoun.
tial. Star-phoenix, Aug 1988, pp. D5. Evaluation of farm resource management in the 

Canora Courier. Saskatoon researchers studying northwest coast of Egypt. 
drought tolerance in wheat. July 1988, p Perrier, E.R. Discussion of suggested research 

Hunbolt Journal. U of S studies wheat drought proposals. 
tolerance. Aug 1988, pp. A6. Washington D)C UJS. USDA Conference oil Strengthen­

ng Collaboration in Bioteehnology
U of S working on droughtKindersley Clarion. 

tolerant wheat. July 1988. 11B. K.M., D.P. Beck, and M.pp. 	 Makkouk. l)iekmann. 
Applications of immuno and DNA hybridization

Platform. The l)utch/German seed production project diagnostics in research at ICARDA. 
at ICARDA (in lDutch). Nov. 1988, pp. 7-9. 

The Sun, Swift Current. Primitive grains genetic May
treasures. July 1988, pp. 9. Foggia IT. Third International Symposium oil Durum 

Wheat 

Contributions to conferences 	 Nachit. M.M., H. Ketata and S.K. Yau. Breeding
dutruin wheat for stress environments of tie 
Mediterranean region.

Fe6hruam11 
Muscle Shoals US. IFDC/IJNI)P Conference on

New Delhi IN. International Congress of Plant Fertilizer Sector I)evelopmeplt and Agricultural Pro-
Physiology duction for Conntries of the Middle East and North 

Africa 
Acevedo. Ei.. P. Perez-Marco, and E. van 
Oosterom. Physiology of wheat and barley in Cooper. P.J.M., M. .ones. 1I. Harris, and A. 
stressed rainfed Mediterranean environments. Malar. Agro-ecological constraints to crop pro­

duction in West Asia and North Africa, and 
Silim. S.N. and M.C. Saxena. Comparison of dry their impact on fertilizer use. 
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June 

Braunschweig DE.Third International Symposiun on 
Genetic Aspects of Plant Mineral Nutrition 

Damania, A.B. and J.P. Srivastava. Genetic re-
sources for optimal input technology - ICARDA's 
perspectives. 

Saxena, M.C., R.S. Malhotra, and K.B. Singh. 
Iron deficiency in chickpea in the Mediterranean 
region and its control through host-plant 
resistance and nutrient applicalion. 

Cairo EG. Workshop on Small Ruminant Research and 
Development in the Near East 

Russi. L., M. Pagnotta. A.E. Osman, and F. 
Blahhady. Use of Syrian marginal land for 
fal-tailed sheep production. 

Tekirdag I'R. First International Sunn Pest Symposium 

Miller. R.H. P'ast. present and future stalus of 
snun pest research at ICARDA. 

Tilburg NE. Technology Development and Changing 
Seed Supply System 

van Gastel, A.J.G. Stimulating and d, icment 
of national seed produclion organizatios m West 
Asia and North Africa: ICARDA and seed program 
development. 

van Gastel, A.J.G. Seed programs in the African, 
Caribbean and Pacific countries, 

Tune DK.CTA Seminar on Seed Pathology for ACP 
couitries 

l)iekmann. M. Seed health measures at Iler­
national Agriculiu,%; Pescarch Centers. 

Tuimis TN.Workshop on Ihe Role of Legunes in the
Farming Systems of Mediterranean Areas 

Erskine. W., P.S. Cocks, M. Pala. T.Nordblom. 
and IE.F. Thomson. Use of on-lrm research as a 
method of extending legume production in Mediter-
ranean farming systems. 

Jones, M.J. Role of forage legumes in rotation 

with cereals in Mediter''anean areas. 


Osman, A.E., M. Falcinelli, P.S. Cocks. L. Russi, 
and M. Pagnotta. The role of legumes in improving
marginal lands. 

Wagga Wagga AU. Ninth Australian Plant Breeding
Conference 

Yau. S.K. and N. Thurling Genotypic varialion 
in mechanisms of nitrogen uptake in spring rape
(lraisca 1apils L.) 

Cambridge GB. VII International Wheat Genetics 
Symposium 

Damania. A.B., M. Tahir, and B.H. Somaroo. 
Improvement of druim wheat proteins utilizing 
wild gene resources of "riticuim dicoccoides 
Koern at ICARDA. 

Inagaki, M.N. Three steps in producing doubled 
haploids of wheat through the bulbosuim technique. 

Nachit, M.M. and A. Ouassou. Association of 
yield potential drought tolerance and stability of 
yield in T'iticwn lurgidhim vai'. durun. 

Ortiz-Ferrara, G. and M. Deghais. Modified bulk, 
a selection method for enhancing disease resis­
tance and adaptation in rainfed wheat. 

Srivastava, J.P., A.B. Damania. and L. Pecetti. 
Landraces. primitive forms and wild progenitors 
of duruim wheat--their use in dryland agriculture. 

Talir, M. Characteristics of cultivated land­
races and improved varieties of wheat (T,aestivum 
L.) in high altitude areas. 

Yilmaz. B. and M. Talir. Genetic diversity in 
Ahlat wheats. 

Giessen IDE. Symposium on Tropical Pastures and Feed 
Resources 

Cocks. P.S. Strategies for iml)roving feed resources 
in West Asia and Norlh Africa and their potential 
impact. 

Vancouver CA. 18th Internaltional Congress of 
lEntomology 
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Miller, R.H. Entomology in West Asia and North Karaca. M.. M. Guler. N. Durutan. M. Pala and 
Africa: a subregional approach. 1.Unver. The effect of different tillage systems 

on wheat. 
Weigand. S. and M. Pala. Economic damage of 
Siloia weevil (Coleoptera: CurculioNidae) in Keatinge, .I).H. andl D.J. Rees. An analysis of 
lentils, precipitation and air temperature records in the 

Quetta valley. Pakislan. The implications for
Zaragoza ES. Conference on Present Status and potential itmJlrovement in agricultural productivity.
 
Futtre Prospects of Chicklpea Crop Production and
 
Improvement in the Mediterranean countries Matar, A.E. Prediction of barley response to N
 

and P)fertil ization using N and P-soil tests (poster
Clevet-Marel. .. C.. R. Di Bonito. and D.P. Beck. presentation). 
Chickpea and its root-nodule bacteria: implicalions 
of their relationships for legume inoculation and Papastylianou, I.,and M.,I. Jones. Replacement
biological nitrogen fixation. of fallow in the rainfed areas of the Mediterranean 

region (poster ipresentation). 
Ilaware, M.P. Fusariun1 wilt and other imporlant 

diseases of chickpea in tie Mediterranean area. Perrier, I-.R. Water capture schemes for dryland
farm ing. 

Saxena. M.C. Status of chickpea in the Mediter­
ranean basin. Srivastava. J.P.. R.Hl. Miller and J.A.G. van 

Leur. Biotic stresses in dryland cereal production:
Singh, K.B. Winter chickpea. problens and the ICAR1)A perspective. 
potentials in tie Mediterranean region. 

Kyoto JI.Internalional Symposium on Crop Losses 
Singh. K.B. Prospects of' developing new genetic Dlie to Diseases Outbreaks in the Tropics and 
material and breeding methodology for chickpea Coll terleaslre 
improve iei. 

Mamluk. O.I".. M.P. Haware. K.M. Makkouk and
Solh ,M.B. and lI. Pala. Weed control in S. Hanounik. Occurrences, losses, and control 
chickpea. of important cereal and food legume diseases in 

West Asia and North Africa. 
Weigand. S. Insect pests of chickpea in the
 
Mediterranean area and possibilities for Kyoto JP. V International Congress of Plant
 
resistance.
 

Pathology 

August Marnluk, O.F. and M. Nachit. Performance and 
reaction of some durun wheat genotypes against

Amarillo Texas US. International Symposium on different isolates of common bunt (Tilletia
Dryland Agriculture foetida and 7.caries). 

Cocks. P.S. Constraints to developing Icy farm- Makkouk, K.M. and L. Bos. Broad bean mottle 
ing systems in West Asia and Norlh Africa. virus: identification, host range, serology and 

occurrence on faba bean (Viciafaba) in West 
Harris. II.C., W. Goebel. T.I,. Nordhlom and M. Asia and North Africa. 
J.Jones. Definilng the impact of variable weather
 
on agricultural ilroduction and the design of new
 
technology. September
 

Jones, NI.. A..1i. Matar. M. Pala, and P.J.M. Amman JO. Rainfed Field Crops and Farming Systems
Cooper. Fertilizer strategies for rainfed agri- in Jordan and tie Neighboring Countries 
culture in West Asia and North Africa. Cereals 
in Syria: A Case Study. EI-Dehni, E.R. Perrier, and A.B. Salkini. Moisture 
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conservation using supplemental irrigation 
on spring wheat. 

EI-Naggar. S., and E.R. Perrier. Rainfed farming 
systems on the Northwest coast of Egypt. 

Nachit. M.M. Breeding duruni wheat for dryland. 

Amman JO. Third Regional Workshop on Soil Test 
Calibration 

Jones, M.J., and A.E. Matar. Note on the long­
term effects of rotation and fertilization treat-
mets on soil phosphorus and carbon status in dry 
areas. 

Matar, A.E. Descriptive model for prediction of 
residual phosphorus in soil after phosphate 
fertilization. 

Pala, M. and A.E. Matar. Effect of rate and method 
of phosphate placement on wheat production. 

Somel, K., A.E. Matar, and K. EI-Hajj. Pooled 
analysis of barley fertilizer trials in Northern 
Syria. 

Nairobi KE. IIBI(;UR/UINI)P/IIIA. Workshop on Plant 
(;cnetic Resources in Africa 

IlIolly, I... NI. Solh. and M. Kaniel. Food legume 
gerilplaslsnl evaluation and utilization with special 
reference to Moroccan chickpea landraces. 

S. Margherita ligunic IT. Advanced Technology for 
Increased Agricultural Irodnction: Actual Situation. 
Futiure Prospects and Concrele Possibilities of 
Applications in tlhe )eveloping Countries 

Ceccarelli, S. Increasing productivity in mii'avorable 
conditions: philosophies. strategies. methodologies, 

()cowr 

Cairo EG. Fertilizer and Agrictilture Sector 

Matar, A.I. Fertilizer use in the dry areas with 
special reference to soil lest calibration. 

Kuwait KT. Workshop on Agricultural Networks for 
tile Conttries of the Gulf Cooperative Council 

Kelata. H., M.H. Ibrahim. and A.E3. Osman. 

Challenges ficing agricultural research in the 
Arab region with emphasis on GCC countries. 

Rome IT. IFAl) Consultation on the Sustainability of 
Small Farnis 

Cocks. P.S. The suslainability of small farms in 
Wes( Asia and North Africa. 

San )iego. CA. US. 73rd Annual Conference of the 
American Association of Cereal Chemists 

Tahir. N1.. P.C. Williams. F. Jaby ElI-Haramein. 
A. Sayegh. and .1.P. Srivastava. Influence of inler­
specific crossing on quality of dlui rn m-type wheats 
(poster presentation). 

November 

Adana TR. International Seminar on Farming Systems 
Research 

Cocks. P.S. Introducing pasture legumes to farming 
systems in North Syria: A Case Study. 

Cooper. P.J.M.. and T.I,. Nordblom . Farming 
systems research in practice. 

Jones. NI.J. and A. Mazid. Fertilizer use on barley
in the dry areas of Syria. A Case Study. 

D~amascus SY. 28th Science Week 

Matar. A.F. Effect of rate and method of phos­
I)hate placement on yield produclion of durui 
wheat under the Mediterranean climale. 

Rihawi. S. The feeding value of barley straw as 
influenced by variety and supplementation with 
either barley grain or cottonseed cake. 

Tounma, M. Grazing management of a medic system. 

I)ecemler 

Al-Ain At,. Third Arab Congress of Plant Protection 

Bellar. M. Screening forage vetches, peas, and 
chicklings for foliar diseases. 

Makkouk, K.M.. L. Hos. and S. Ku mari. Broad 
bean wilt viris: host range, purification, serology, 
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transmission characteristics and occurrence in Thomson, E.F. and F.S. Thomson (editors). Increas-
West Asia and North Africa. ing small ruminant productivity in semi-arid 

areas. Proceedings of a workshop [Aleppo SY 
Makkouk. K.M.. S. Kumari. and W. Ghulamn. 1987-11-30 to 12-03], 296 pp. (Dordrecht NL:
 
Luteoviruses affectilig cereals and food legumes in Klwer Academic Publishers, ISBN
 
West Asia and North Africa. 0-89838-386-2).
 

Miller. R.H. and S. EI3-Masri. Plant spacing
 
effecls on wheat stein sawfly resistance.
 

Anahcin, CA. US. Conference of the American Society Publications produced
of Agronomy 

at ICARDA 
Beck. t).P. and K.B. Singh. ilnteraction between
 
chickpea cultivars and Rhizobiun strains for
 
nodulalion and nilrogen fixation. 
 ICARDA- 119 Ar. En Cocks, P.S., E.F. Thomson, K. 

Somel, and A. Abd EI-Moneim. Degradation and
Kuala lumptir MY. Symlposium oii Gerinllasnl rehabilitation of agricultural land in North Syria.
Introduction anl Quarantine Procedurcs 38 pp. 

l)iekmann. M. (6;eliplasm exchange and related ICARDA-120 En Matar, Abdallah, P.N. Soltanpour 
sced health measures at ICARDA. and Amy Chouinard (editors). Soil test calibration 

in West Asia and North Africa: Proceedings of 
the second regional workshop, Ankara, Turkey,
I-6 September 1987. 11I8 pp. 

Publications sponsored by ICARDA 

ICARDA-123 Fr Amelioralion des legumineuses 
alimentaires en Afrique du Nord. Synthese des travaux 

Beck. I). and IL.A. Materol (editors). Nitrogen du stage de formation, Tunis, 13-20 Avril 1986. 122 pp. 
fixation by leguies in Mediterranean agricul­ture. Proceeding of a workshop .... IAleppo ICARDA-124 En van Gastel. A.1.G. and J.Kerley 

SY 1986-04-14 to 171. (Dordrecht NI.: Martinus (editors). Quality sced production: papers
 
Nijhoff. IS13N 90-2,17-3624-2. A(GRIS 88-082470). presented at the seed technology course. Cairo.
 
250 NI(;. Egypt, 15-30 March 1986. 185 pp.
 

Awad el Karim 
and (;ordon . R. Polls (redacteuirs). Methodes de reports for ICARIA experinent stations in Syria: 
la recherche applicables alx essais zootechniques 1986/87 season. 150 pp. 
en 'eranc: compte relu de l'atelier tenu a Alep 
(Syric) IAlcp SY 1985-03-25 an 281. 337 pp. ICARI)A-126 Ar l Sebae Ahmed. Samir (editor).
(Ottawa CA: Centre de Recherches pour le practical seed productionl: proceedings of the traini­
l)eveloppeinent Ilnternational. publication ing course oil seed productio Icclnology held at 
Il)RC-242f. ISBN 0-88(3-,1649-9). Egalement Aleppo, Syria. 15-26 February 1987. 195 pp. 
disponible cn anglais (1985) et en arabe 
(1987). ICARI)A-127 En Iligh elevation research in Pakistan 

the M ART/AZ, I)roject anlnual report. 103 pp.
Suinlierlield, R.J. (editor). World crops: cool 

season food legumes. A global perspective of the ICARI)A- 128 En Somel. Kullu. Food and agriculture 
problems and prospects for crop improvement in in West Asia and North Africa: projections to 2000.
 
pea, lentil, faba bean and chickpea. Proceedings 28 pp. (also At, 23 pp.)

of an International conference [Spokane US
 
1986-07-06 to Ill 1179 pp. (Dordrecht NL: Kluwer ICARDA-129 IEn Pasture, forage and livestock
 
Academic Publishers, ISBN 90-247-3641-2). program: annual report 1987. 288 pp.
 

Nordblom. Thomas. L,., Hamid Ahmed, ICARDA-125 1EniAbdelnounr. Mireille. Meteorological 
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ICARI)A-130 En Verification and adoption or improved 
wheat production technology illfarmlers' fields in 
the Sudan: proceedings ol the second national wheat 
coordination necling. 20-22 1uly 1987. Wad Medani, 
Sudan. 42 pp. 

ICARi,)A-131 E n Farnm resource lanagement program: 
anlntlal report 1987. 218 pp. 

ICARDA- 132 lin Cereal improvement prograin: allnual 
report 1987. 206 plp. 

iAR)A-133 Ili (ieilic resouces program:annual 

report 1987. 57 ll). 


ICARI)A-134 En Food legume improvement program:nn l i 't'p ) l I 8 .2 , l

nnulreport 187. 264 p)l. 

ICARI)A-135 En Sawx.a. NI.C.. R.A. Sikora. and I.P. 
Sri vastmav (editors). Neinatodes parasitic Iocereals 
and legtullCs ill Itmipe,rate seli-arid iegions: proceed­
igs of a \workslop) held at I.arnaca, Cyprus. I-5 March 
1987. 217 lI 

ICARI)A-136 Fn Srivastaa.I ..1. I.C. .- S.C ila. 
Varnlia, and NI. Ialir (editors). Winter cei A:sand 
food legillnes in inouillailloUs area,: procee'cdings of 
an international Synlposihunl (1illroblelns and 
p sI)llCtIs Ctl'cTrcas pro)I'of wi llte" aiid food legu 110-
dltitOn in the high-e0le'ation areas (If'West Asia. 
Southeast Asia. and North Alrica, 6- 10 .luly 1987. 
Ankara, "l'urkev. 317 pp. 

Fr ('ours dc formation sur lesI('ARI)A-137 

legunilieunses ali inenltai res: ex ple1i nienllaion ef 

vuigarisation. Synihese des travaux. Mcknes. Maroc, 

7-12 mars 1988. 116 pp.
 

T'clinical Inutlllas 

14 (Rev. I ) 1:n Williams. Phil. Follad ,laby [1I-laniein, 
Iliani NakkoulI and Safouh Rihawi. Crop qualify evalua-
lion methods ad guidelines. 145 H 

Periodiclis 

[aba belian in AGRIS Vol 3 1987 (Cumulation). 53 pp., 
Vol I 1988. no. I. 22 pp., no. 2,21 pp., no. 3, 29 llp. 

FAI31S Newsletter. no. 18. 44 pp., no. 19. 36 pp.. 
no. 20, 56 pp.. no. 21, 52 pp. 

LENS Newsletter. Vol 13, no. 2. 45 pp., Vol 14, no. 
1/2. 38 pp.. Vol 15. no. I. 52 pp. 

ILeniil in A(RIS. Vol I 1975-1985, 66 pp., Vol 2
 
1986-87. -11 pp.
 

RACIIIS Newsletter.Vol 6. no. I. En. 59 pp.. Ar.
 
59 pp.. Vol 6. no. 2, En. 64 pp.. Ar, 68 p)p.
 

OlIer publicat ions
 

Annual report for he regional barley yield trials
 
).
and observation nurseries, 1986/87. 21 I5Ill

A n n ull a l re~p o r t0 -rlhe r e g io na l b re a dIw he a t ie l d 
trials and observation nurseries, 1986/87. 163 pp. 

Anul report for the regional durum wheat yield 

harley cat'log Part 11 1988. 221 
Ble grlnplasnr 21P.
 

Checklist: hooks, reports and journals publlished

outside ICARI)A 1973-88. 12 pp.
 

Chickpea palhology progress report 1987/88. 36 pp. 

Faba bean gerlnplasin catalog: pure line collection.
 
140 il.
 

i[abai hean pathology progress report 1986/87. 
150 pp. 

ICARI)A Annual Report 1987. 76 pp. (En), 80 pp.
 
(Ar).
 

International cereal nurs';rics 1988/89: list of 
cooperators and distribulion of nurserics. 40 pl). 

International nursery report no. 10. Food lcg'iile 
nurseries 1985-1986. 525 pp. 
Nile Valley Project on report on fahi bean: report 

of the ninth annual coordination meeting, 19-22 
September 1988, Cairo, Egypt. 59 pp. 

MART/AZR project pubicatiohs 

Research report No. 16. Atiq-ur-Rehman, Kn., N.M. 
Khan, M. Asghar, and M.I. Sultani. Fourwing 
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saltbush forage compared with conventional feeds and M. Asghar. Introduction to fourwing saltbush 
for yearling sheep. 9 pp. (Atriplex canescens) into degraded rangelands in 

upland Baluchistan. 9 pp.
Research report No. 18. Atiq-ur-Rehman, Kn., M. 
Munir, and B.R. Yhan. Incidence of internal Research report No. 23. Keatinge, J.D.H., B. Roidar 
parasites cf sheep in upland districts of Baluchistan. Khan, D.J. Rees. R.S. Aro, and C. Talug. A strategic
17 pp. plan for the PARC Arid Zone Research Institute 

1990-2000. 22 pp. 
Research report No. 20. M. Asif Masood, M. Afzal, 
J.G. Nagy, and S.M. Khan. Agricultural and related
 
statistics of upland Baluchistan. 116 1P. Nile Valley Regional Program (NVRP)
 

Research report No. 21. Ali, A.. J.D.H. Keatinge, publications 
and B. Roidar Khan. Introduction, selection and 
evaluation of annual sown forage legumes under ICARDA/NVRP-DOC-00:. Work Plan, Egypt
continental Mediterranean climatic conditions in 1988-1989. 21 pp.
Pakistan. 9 pp. 

ICARDA/NVRP-DOC-002. Work Plan, Sudan 
Research report No. 22. Aro, R.S., M.I Sultani, 1988-1989. 31 pp. 



Appendix 4 

Graduate Theses Produced 

Two graduate students earned doctorates on the basis 
of research that they carried ou using ICARDA's 
facilities: 

DE (;eorge-Atigiist-Uniii-ersitnet Goettingen 

Theodor Friedrich (DE). [Investigations of lentil 
harvest mechanization using the hulling principle 
in comparison with other lentil harvest methods 
in Syria]. (In German, Einglish abstract). 141 p. 

GB University of Sheffield 
Munir Aziz Turk (JO). The growth of annual 
legume species in marginal rangelands in Syria 
with special reference to response to phosphate. 298 p. 

Dr Turk. as an employee of ICARDA. also received 
financial support for his studies. 

Eight others earned M.Sc. degrees or equivalent 
diplomas, largely for their research at ICARDA: 

1 Jhstus-Lielig-Uiversitaet Giessen 

Petra Engelhard (DE). [I)evelopment and 
co'itl Of Orobancw (Ir(11(11a Onl peas (I'isiansalivct) in Syria]. ii + 102 P. (In German). 

Stefan Kachelriess (DE). [Orobanche on l/icia 
f'aba and preferred methods for its control].
ii + 88 p. (In German). 

)E Universitnet Ilolienhein 

Gerold Wyrwal (DE). [Studies of the population 
of seeds of Orobawihe spp. in naturally infested 
areas and its interaction with crop plants].
xi + 95 p. (I Germnan). 

Sabine Mueller (DE). [The regeneration of medic 
pastures in a Icy farming system and their value 
for sheep production in northern Syria]. 96 + xvi p.
(In German. English summary. 22 p.). 

American1,11E Universitv of Beirut 

Wajdi Aziz Birbari (LE). Assessment of chickpea 
returns in direct combine harvesting. 64 p. 

SI) Ulfi~rsityJof(.ezirdn,SI) U'nivesity of Gezir, Wad Nedani 
Fuad Saeed Yousif (SD). Fababeans marketing and 
markets in Sudan. xx + 163 p. 

SY Damascus University 

interaction in relation to barley yellow dwarfvirus affecting cereals, and bean leaf roll and 
bean yellow mosaic viruses affecting faba bean 
in Syria. 63 p. (Arabic translation, 96 p.). 
SY University of Aleppo 
Hassan Mohammed Dahrouj (YD). [The effect of 
sowing methods, seed rates and cultivars on 
yield and yield components of durum wheat crop]. 
143 p. (In Arabic. English summary). 

Mr Yousif, Mr Skaf. and Mr Dahrouj also received 
financial support from ICARDA and the theses 
supervisors were members of ICARDA's staff. 
Three students received financial support for 
a doctoral degree: 

EG C'airo Universitv 
Mounir Mohamed EI-Hady Mohamed (EG). Diallel 

analysis of resistance to chocolate spot disease 
(Botlynisfribae Sard.) and other agronomic
trials in faba bean (Viciafaba L.) 175 p. 
(Arabic summary). 

FR Universite Paris VII 

Moncef Ben Salem (TN). [Comparative study ofseveral wheat varieties for drought resistance]. 
386 p. (in French). 

US Purdue University 
Abdelmonein Taha Ahmad (SD). An agricultural 
sector model for tile northern region of 
Sudan to evaluate new faba beans technologies. 152 p. 

and another three for a master's degree: 
5rGUniversity College of Wales, Aberystwyth 

Andreas Georghiou Kari (CY). Partial resistance 
of barley to Rhynclosporiun secalis. 96 p. 

Cil University of Reading 

Kemal Ali (ET). Biology of Ccallosobruchtus chinensis 
(Coleoplera: Bruchidac) and varietal resistance in 
Viciafiba. 137 p. 

,11 University of Jordan, AmmaAMemanJanlal Morshecd Abu-cl-Encin (JO). Utilization of 
wild emmer (Il-iticum t;gihom) var dicoccoides 
in improving cultivated durumu wheat. 96 p. 
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ICARDA Calendar 1988 
January 

10-28 Aleppo SY. Training course on effective use of 

fertilizer 

18-21 Aleppo SY. Board of Trustees: extraordinary 
meeting cf the Executive Committee and 15th 
meeting of the Program Committee 

22 Aleppo SY. Board of Trustees: extraordinary 
meeting 

February 

1-2 	Viterbo IT. Consultation with national programs 

on ICARDA's Strategic Plan 


14-March 31 Aleppo SY. Residential training course on 
farming systems research and resource management 

16-23 Aleppo SY. Training course on biometricaltechniqules for cereal breeders 
techiqus foceeal reeersgovernment 

26-27 Rome IT. Board of Trustees: second meeting of 
the Committee on the Strategic Plan 

March 


I-June 16 Aleppo SY. Residential training course on 
food legume improvement 

I-June 16 Aleppo SY. Residential training course on 
cereal crop imroverent 

I-June 16 Aleppo SY. Residential training course on 
pasture, forage and livestock 

6-12 Meknes MA. Training course on field 
experimuentation techniques for food legumes (North 
Africa) 

19-31 Dhamar YE. Training course on seed technology 

15-28 Aleppo SY. Training course on cereal stress 
physiology 

16-18 Sana'a YE. Workshop on seed production in the 
Arabian Peninsula 

21-April 5 Aleppo SY. Traini;, course oil barley 
diseases and associated bret..iing methodologies 

21 -April 11 Aleppo SY. Training course o forage and 
range species germplasm 

23-April 7 Aleppo SY. Training course on food legume 
disease methodologies 

24-30 MA. Survey for food-legume diseases: phase I 

April 


2-12 Riyadh SA. Training course for identification, 

diagnosis and control of wheat and barley diseases 
4-7 Alexandria EG. Workshop on evaluation of farm 

resource management in the Northwest coast of 
Egypt
 

7-8 Istanbul TR. Board of Trusiees: 18th meeting of 
the Executive Committee 

10 Aleppo SY. Presentation Day for students of 
Faculty of Agriculture, Damascus University 

11-16 Beja TN. Training course on hybridization
 
techniques for food legumes
 

I I Aleppo SY. Presentation Day for farmers of Sweda 
and Dera'a 

12 Alepo SY. Presentation Day for students of Aleppo 
University 

e UY.vPrstaTichreen University 

14 Aleppo SY. Presentation Day for diplomats and
 
officials
 

18-21 Aleppo SY. Training course in cereal disease
 
identification and scoring
 

18-20 Cairo EG. Workshop on seed certification 
24-27 Sakha EG. Training course on seed certification 
24-30 Aleppo SY. Training course on insect control in 

food legumes 
26-May 6 MA. Survey for food-legume diseases: phase 

IT
 

2-5 Aleppo SY. West Asian seminar on food legumes 

3-29 SY. Disease survey for cereals 

4-12 Aleppo SY. Training course on lentil harvest 
mechanization 

8 Aleppo SY. Food Legumes Field Day 
9-17 MA. Cereal travelling workshop for North Africa 
9-20 Quito EC and Pasto CO. First international 

graduate training course on research and 
production for faba bean, lentil, sweet pea, and 
chickpea inthe Andcean region 

10-14 Diyarbakir TR. Training course oil food legume 
hybridization techniques 

20-June 4 JO. JUST/ICARDA collection mission for 
wild relatives ol wheat inlowland areas 

23-28 DZ/MA. Disease survey and travelling workshop 
for cereals 
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23-June 10 Aleppo SY. Second exteraal management 
and program reviews (EMR, EPR) 

29-June 6 SY. MAAR/ICARDA collection mission for 
cultivated and wild barley in central and coastal 
areas 


June 

8 Aleppo SY. Board of Trustees: extraordinary meeting 
of the Executive Committee 

9-12 Aleppo SY. Board of Trustees: 22nd meeting 
9-13 SY. MAAR/ICARDA collection mission for durum 

wheat landraces in central areas 
11-18 SY.MAAR/ICARDA collection mission for wild
relatives8 whY.ti clecipron sin fwithMo 


relatives of wheat in Sweida province 


19-22 SY. MAAR/ICARDA collection mission for
 
durum wheat landraces in Lattakia province 


19-23 Aleppo SY. Workshop on barley and wheat 

growth simulation models 


19-July 2 JO. JUST/ICARDA collection mission for 

wild relatives of wheat in mountainous areas 

20-24 Tunis TN. Workshop on the role of legumes in 
'he farming systems of the Mediterranean areas 

20-29 Tunis TN. Training cuurse on methods of farm 
surveys 

July 

3-17 SY. MAAR/ICARDA collection mission for food 

legumes in chickpea-growing areas 


10-14 Aleppo SY. Workshop on agricultural labor and 
technological change in West Asia and North Africa 

10-17 SY. MAAR/ICARDA collection mission for wild 
relatives of wheat in Idlib and Lattakia provinces 

11-13 Zaragoza ES. Mvcting on status and future 

prospects of chickpea crop production and 

improvement in Mediterranean countries 


31-August 7 TR. Travelling workshop on food legumes
in highland Turkey 

August 

29-September 4 ET. Nile Valley faba bean 
project: travelling workshop in Ethiopia 

September 

3-9 	Amman JO. 3rd Regional workshop on soil test 
calibration 

5-14 Holetta ET.Training course on methodologies for 
on-farm trials (Period I) 

10-12 Algiers DZ. Algeria-ICARDA coordination
 
meeting
 

13-14 Tunis TN. Tunisia-ICARDA coordination
 
meeting
 

19-24 Cairo EG. Nile Valley Project: 9th annual 
coordination meeting, 

23-24 Cairo EG. First meeting on the Nile Valley
Regional Program 

26-27 Rabat MA. Morocco-ICARDA food legume 
coordination meeting 

29 Caltagirone IT. Second meeting for the 
coordination of development of chickpea germplasmcombined resistance to ascochyta blight and
fusarium wilt using wild and cultivated species 

October 
1-3 	 Aleppo SY. 7th annual coordination meeting with 

Syrian national program 
3-4 Addis Ababa ET.Wc "kshop on seed health and 

production 
3-7 Holetta ET. Training course on methodologies for 

on-farm trials (Period 2) 
5-16 Addis Ababa ET. Training course on seed health 

testing 

9-10 Aleppo SY. Planning meeting of CerealInmprovement Program
 
1mpoen Pogram


10-12 Aleppo SY. Planning workshop for training
 
follo SY
 

12-13 Aleppo SY. Planning meeting of Food Legume
 
lo SY Pogm 

16-17 Aleppo SY. Planning meeting of Farm Resource 
anagement Progm
 

18 Aleppo SY. Planning meeting of Genetic Resources
 
Unit
 

18-20 Sana'a YE. First coordination meeting of barley

and wheat scientists in the Arabian Peninsula
 

19-20 Aleppo SY. Planning meeting of Pasture, Forage 
and Livestock Program

23-27 Sana'a YE. Training course on techniques of 
cereal improvement 

31-November 4 Settat MA. Training course on 
agronomy trials 

November 
7-8 Washington US. Board of Trustees: 19th meeting 

of the Executive Committee 



Appendix 6 

Special Projects 
During 1988, the following activities were in progress 
utilizing funds that various organizations had provided 
separately from ICARDA's core budget. 

ANERA (American Near East Refugee Aid) 

Seed Production Cooperative Project in Lebanon. 
This grant is for a period of one year beginning from 
July 1988 (5.000 USD in 1988). 

AFEISD (Arab Fund for Economic and Social 
Development) 

Arabian Peninsula. Grant for strengthening barley and 
wheat research and training in the Nile Valley and 
Arabian Peninsula (37,000 USD in 1988). 

Australia 

Nitrogen Fixation. This grant is for measurement of 
symbioticNitrogention h capty o poeanse ofsymbiotic nitrogen-fixing capacity of populations of 

Rhizobitm melilofi in Syrian Soils (10,000 USD in 
1988). 

DGIS (Directorate General for International 
Cooperation), the Netherlands and GTZ (German 
Agency for Technical Cooperation), Federal 
Republic of Germany 

Seed Production. For a period of three years from 
1985 and extended for a second phase of another three 
years, this project provides for the employment of a 
seed-production specialist and a program of work and 
training to enhance the capacities of national seed 
organizations (221.000 USI) in 1988). 

DGIS (Directorate General for International 
Cuoperation), the Netherlands 

Collection and Characterization of Wild Relatives of 
Wheat. This project funds a taxonomist at ICARDA in 
cooperation with the Laboratory for Plant Taxonomy 
and the Center for Genetic Resources in the 
Netherlands. The work centers on collection and 
characterization of wild relatives of wheat 
(178,000 USD in 1988). 

Virology. This project funds a virologist at ICARDA 


and provides for cooperation with the Research Institute 
for Plant Protection (IPO) in the Netherlands and with 
the American University of Beirut, Lebanon. The work 
centers on virus diseases of cereals and food legumes 
(91,000 USD in 1988). 

Ford Foundation
 
Agricultural Labor and Technological Change. This 
grant, now extended to December 1989, provides for 
the employment of a project coordinator at ICARDA 
and the preparation of regional and country reviews 
of the issues, as well as special case studies (68,000
USD in 1988). 

Farming Systems Training. This grant, for 1986-88, 
is the third in a series that provides support for 
scientists from the region to conduct research in 
cooperation with ICARDA. and for workshops (71,000
USD in 1988). 
Graduate Fellowships. This two-year grant is to extend 
ICARDA's own program of graduate fellowships 
(60,000 USD in1988). 

Post-Doctoral Fellowships. This grant is to support 
graduate and post-doctoral fellowships programs in 
agricultural research for Middle Eastern and North 
African Students, for a period of three years beginningfr'om July 1988 (21,.000 USD in 1988). 

Supplementary Irrigation. The grant covers the cost 
of national consultants and their technical support 
(19.000 USD in 1988). 

France
 

French Language Capability for ICARDA'sPublication and lInformation Service. This project is
it n tn ICrato Sep a rjctis 

program in French(34,000 USD in 1988). 

IBRD (International Bank for Reconstruction and 
Development) 

Food Legumes, Ethiopia. The arrangement provides 
for an ICARDA breeder/pathologist to be stationed 
with the Highland Pulses Program of the Ethiopian
Institute for Agricultural Research (99,000 USD in 
1988). 

II)RC (International Development Research Centre, 
Cepnada) 
Arabic Information Services. This grant provides for 

the recruitment of an English-Arabic translator and for 
the costs of producing an Arabic version of the RACHIS
 

Consultant. This grant is to extend a consultancy for a 
period of five months beginning Jan 1988. The 
specialist was required to assist in collection and 



organization of relevant documents, prepare data and
submit worksheets (6,000 USD in 1988).

Faba Bean Pathology. 
This projec,1985/86-1987/88, for three years, 
Manitoba 

links ICARDA with tile University offor research on ascochyta blight andchocolare spot, as well as tile training of scientistsfrom Egypt and Morocco (3.000 USD in 1988). 
Lentil Harvest Mechanization.years. 1985-88, involves This project, for threework in Algeria, Iraq. Jordan,Morocco, Syria and Turkey and included a trainingcourse at Tel Hadya (29,000 USD in 1988). 


Mechanization 
 and Rural EHIployxeThis project, agreed in November 1987,1
i (orocco).ICARDA to support studies at is to enable 

et Veterinaire 
the lnstitut Agronocnique

Hassan 11 (40.000 USD in 1988).Rhizobia Carrier System. ICARDA and tile Universityof Manitoba cooperate to develop production techniques
for rhizobia and methods of inoculation of chickpea,particularly for areasintroduced (13.000 where this crop is being newlyUSD in 1988). 

Yellow Dwvarf Virus.
University in Canada and the Instituto Nacional deInvestigaciones Agropecurlas (INIA) in Chile todeterrmlite the extent of infection of this virus onbarley in Morocco and Tunisia, and to screen 

ICARI)A cooperates with Laval 

cultivars
for resistance (5,000 USD in 1988). 

IFAI) (International Fund for Agricultural 
evelpment) and Ministry of Foreign Affairs, ItalyNile Valley Project. As explained in the text of thisreport, ICARDA works with Egypt, Ethiopia and Sudanfor the inmrovent of faba-bean production (648,000 


USD if] 1988) 


Italy 


Development 
 of Chickpea Germplasm withCombined Resistance to Ascochyta Blight andFusarium Wilt Using Wild 
 and Cultivated Species,
This proiect in collaboration 
be for a 

with Italian Institutes will
period of five years (1987-1991)
objectives and the mainare to survey, collect ascochyla blightdisease samples, evaluate for resistance and develophigh yield lines to both ascochyta blight and fusariumiwilt (183,000 USD in 1988). 

Countries)
Wheat in Sudan. This project, which began in 1986,provioes for the development of productiontechnologies, 
 using the Nile Valley Project 
as a model(69,000 USD in 1988). 

Rockefeller Foundation 

Social Science Research Fellowship with ICARDA'sFarm Resource Management Program Project onthe Adoption and Impact of Technology. Theduration of this grant is for two years from Sept 1988Sept0to 1990 (8,000 USD in 1988). 

USAID (United States Agency for International 
Developmuent
MART/AZR Project, Baluchistan. ICARDA iscontracted by USAID for a component of itsManagement of Agricultural Research and Technology(MART) project. This component is tc strengthenPakistan's Arid Zone Research Institute (AZRI) andinvolves an interdisciplinary team conducting researchin harsh high-elevation environments (737,000 USDin 1988). 

Wheat Productivity in Stress EKEnhancing 
Environments Utilizing Wild Progenitors andPrimitive Forms. This is a five-year project incollaboration with the University of Tuscia, Italy,to study the genetic variability in tile wild progenitorsand primitive forms of wheal along with germplasniidentification of wheat and training of regional scientists 

(138.000 USD in 1988).
NAR's Seminar. This one-tih.e grant is 
 to support theCenter in organizing a National Agricuiture ResearchSeminar in Italy (30,000 USD in 1988). 

Near East Foundation
Fert-lizer in Dr'land Barley/Livestock Systems.
.e rtsli e in ra 
This
 

ae /Lm tSSoils Directorate of the Syrian Ministry of Agricultureand Agrarian Reform (62,000 USD in 1988). 

OPEC (Organization of Petroleum Exporting 
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Research Networks Coordinated by ICARDA 

Tit!e 	 Coordinator Donor 

Inoculation L. Materon Core 
of pasture funds 
and forage 
legumes 

Barley pathology J.van Leur USAID 

Durum A.B. Damania Italy 
germplasm and 
evaluation L. Pecetti 

Barley, durum S.K.Yau Core 
wheat, and bread funds 
wheat inter-
national 
nursery system 

Screening wheat R. Miller Egypt, 
and barley for EC, 
resistance to Sudan, 
aphids Ethiopia, 

SAREC 

Screening R. Miller ICARDA/ 
wheat and and MIAC 
barley for M. Mekni 
resistance 
to Hessian fly 

Subject/objectives 	 Countries 

I. 	Identify need for inoculation of pasture I I, in WANA 
and forage legutmes. 5. outside WANA 

2. Evaluate response to inoculation with
 
introduced and native strains of
 
Rhizobiun spp.
 

3. 	Biological nitrogen fixation studies. 
4. Training of national program scientists 

in WANA. 

Research on the epidemiology, virulence 7, in WANA 
and resistance of pathogens of importance 
to barley cultivation in the ICARDA region. 

Following a Durum Germplasm Consultation 6, in WANA 
meeting at Viterbo. Italy. a set of 5, outside WANA 
200 selected accessions from the genetic 
resources collection was sent to national 
programs in I I countries. The evaluators 
will score economically important agro­
nomic and disease resistance characters 
at ecologically different locations 
in their owr countries and report back 
to ICARDA. The pooled information will be 
provided to interested scientists and the 
germplasm recommended to breeders for use 
in their crossing programs. Very useful 
data have already been received from 
Ethiopia. Pakistan. Tunisia. and Canada. 

Evaluation of the barley, durum wheat, and 50, worldwide 
bread wheat advanced lines. parental lines 
and segregating populations developed by 
ICARDA and CIMMYT. and by national 
programs themselves. 

Wheat and barley seedlings are screened Egypt 
against Rhopalosiphum padi and Schizaphis Sudan 
gramitntm in a laboratory in Egypt. Ethiopia 
Promising lines are then retested against 
natural populations of aphids in Upper Egypt 
and in the Sudan. Resistant germplasm is 
recommended to breeders in Egypt, Sudan, 
Ethiopia. and ICARDA. 

Differential nurseries containing the known Morocco 
resistance genes for Hessian fly are planted Algeria 
in six countries. Annual surveys are Tunisia 
performed in the Maghreb countries. A train­
ing workshop. sponsored by ICARDA. MIAC. 
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INRA, and INRAT, will be held in Morocco 

Integrated 
management 
of Suni bug 
(proposed) 

R. Miller Core 
funds 

for trainees from North Africa. Germplasm
is being exchanged.
To develop integrated control practices 
for Suni bug, including resistant 
varieties, chemical and biological 
control. 

6, in WANA 

Biological 
nitrogen 
fixation 
in food 
legumes 

D. Beck IDRC 
(Chickpea 
only) 

1) Evaluate the necessity for inoculation 
in chickpea, lentil, and faba bean. 

2) Evaluate response to rhizobial 
inoculation with network strains. 

3) Quantification of N fixed using 15N 

9, in WANA 

to evaluate legume N input into 
farming systems. 

Nile Valley 
Faba bean 
Aphid 
Screening 

S. Weigand SAREC, 
EEC, 
DGIS 

A joint screening program for host plant 
resistance to aphids in faba bean with 
the aphid screening laboratory at Giza 
Research Station, Egypt, serving as a 

Egypt 
Sudan 
Ethiopia 

center for screening faba bean lines 
from the three countries and ICARDA. 
Promising material based on its origin is 
field-tested by the respective national 
programs and finally a "regional aphid 
screening" nursery will be established 
and tested in the three countries. 

International 
Food Legume 
Testing 
Network 

R.S. Malhotra Core 
funds 

The network provides for dissemination of 
genetic material and improved production 
and plant protection practices to the 
national program scientists for evaluation 

52, world­
wide 

and use under their own agroecological con­
ditions. It also permits multilocation test­
ing of material developed by the national 
programs and assists in developing better 
understanding of genotype and environmental 
interaction as well as agroecological 
characterization of major food legume 
production areas. 

Soil Test 
Calibration 

A. Matar Core 
Funds, 

To standardize the methods of soil and 
plant analysis ised in the WANA region 

12, in WANA 

UNDP, and promote training and soil sample 
IMPHOS exchange. 

To evaluate the relationships between 
laboratory determination of soil fertility 
status and crop responses to the major 
plant nutrients, nitrogen and phosphorus. 

To establish procedures to integrate soil, 
climate and management 
tilizer recommendations. 

to optimize fer­
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Agreements 

The following is a list of important agreements* relating 
to the establishment of ICARDA. its cooperation with 

national governments, universities, regional and
 
international organizations, and others. 


Agreemnents for the establishment of ICARI)A 

These agreements were negotiated and signed by the 

International )evelopment Research Centre (IDRC) of 

Canada acting as Executing Agency on behalf of the 

Consultative Group on International Agricultural 

Research.
 

1975-11-17 CHARTER of the International Center for 
Agricultt-al Research in the Dry Areas (En, Fr). 
Signed for IBRI). FAG, UNDP. and IDRC. 

1976-06-08 Amendment to the Charter (En, Fr) 


1976-06-28 Agreement with the Government of the 

SYRIAN ARAB REPUBLIC (Ar., En, Fr) to 
establish a Principal Station on Syrian territory. 

1976-07-20 Agreement with the Imperial Government 

of IRAN (En. Fa) to establish a Principal Station 

on Iranian territorv. 


1977-07-06 Agreement with the Government of the 

Rpublic of the LEBANON (Atr, Fn) to permit 

operations on Lebanese territory. 


1977-07-14 Agreement with the Government in the 

SYRIAN ARAB REPUBLIC (Ar, En) for the 

provision of lands. 


Agreements for cooperation with Governments in 
West Asia and North Africa (not including agreements 
for specific work plans) 

Normally, these agreements set the modalities for 
cooperation in individual countries, identify the kind 
of facilities that each party will make available to 
the other, and give ICARDA's staff privileges 
equivalent to those accordeu to the staff of the United 
Nations. 
1977-10-27 with (lie Government of JORDAN (En) 

1978-03-25 with the Agricultural Research Institute of 
LEBANON (En) for the provision of lands. 

*When the different parties to an agreement signed 

on different dates, the date of the agreement is given 
as that of the last signature. 

1978-03-29 with the Government of EGYPT (En) 

1978-10-21 with the Government of tie Democratic
 
Republic of the SUDAN (At, En)
 

1979-02-05 with the Government of CYPRUS (En)
 

1980-03-11 with the Government of TUNISIA (Ar) 

1980-03-19 with the PAKISTAN Agricultural Research 
Council (En)

1980-05-31 with the Government of EGYPT (Ar, En)
1981-09-16 avec leMinistere de 'Agriculture et de a 

Revolution Agraire de a REPUBIclQUE 
ALGERIENNE 1EMOCRATIQUE ET 
POPULAIRE (Fr) 

1985-01-18 with the Kingdom of MOROCCO (Ar) 

1985-09-29 with the Ministry of Agriculture, Forestry
 
and Rural Affairs of TURKEY (En)
 

1986-06-26 with the Ministry of Agriculture and 
Agrarian Reform of the Government of the Kingdom 
of MOROCCO for the posting of ICARDA 
scientists in Moro".co (Ar) 

1986-09-06 with the Government of IRAQ (At, En)
 
1986-10-08 avec la REPUBLIQUE ALGERIENNE
 

DEMOCRATIQUE ET POPULAIRE (Fr)
 

1987-05-26 with the Ministry of Agriculture and Land
 
Reclamation of the Arab Republic of EGYPT (En)
 

1987-09-01 with the Government of the Islamic
 

Repub!ic of IRAN (En) 
1987-12-09 with the Government of the YEMEN ARAB 

REPUBLIC (At, En) 

Agreements for cooperation with other countries (not 
including agreements for specific work plans) 
1981-10-30 avec ['Office de la Recherche Scientifique 

et Technique Outre-Mer ORSTOM-FRANCE (Fr) 
1982-06-16 with the Consiglio Nazionale delle 

Richerche, CNR. ITALY (En, It) 
1986-05-13 avec l'Institut National de la Recherche 

Agronomique INRA. Centre de Cooperation 
International pour le Developpement CIRAD, et
I'Institut Francais de Recherche Scientifique pour 
le Developpement en Cooperation, ORSTOM, 
FRANCE (En. Fr) 

1986-12-15 with the Indian Council for Agricultural 
Research, ICAR. INDIA (En, Hi) 

1987-08-20 with the Chinese Academy of Agricultural 
Sciences. CAAS. CHINA (Ch, En) 

http:Moro".co
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1987-09-29 with the Tropical Agricultural Research 

Center, TARC. JAPAN (En) 


1988-02-28 with the Institute of Plant Introduction and 
Genetic Resources, Sadovo, IPIGR, BULGARIA 
En 

1988-08-02 with V.1 Lenin All Union Academy of 
Agricultural Sciences-VASKHNIL-MOSCOW (En,
Ru) 

Agreements with international and regional 
organizations (not ;ncluding agreements for specific
work plans) 

1978 with the International Crops Research Institute 
for the Semi-Arid Tropics, ICRISAT. on 
chickpea research (En) 

1980-04-05 with the International Fertilizer 
Development Center IFDC (En) 

1982-04-05 with the Arab Organization for Agricultural 
Development. AOAI) (At) 

1982-12-12 with the Arab Center for Studies of the 
Arid Zones and Dry Lands, ACSAD (At) 

1987-05-05 with Winrock International Institute for
 
Agricultural Development (En)
 

1987-09-15 with (he Centro Internacional de 
Mejoramiento de Maiz y Trigo, CIMMYT (En) 

1988-11-29 with the World Phosphate Institute,
IMPHOS (En) 

Agreements with universities 

1978-10-21 with the University of Khartoum SD (Ar, 
En) 

1985-09-15 with the University of Gizira SD (En) 

1985-11-21 with Tishreen University SY (Ar) 

1985-1I-28 with the University of Tuscia IT (En) 

1987-01-28 with the University of Khartoun SD (En) 
1987-04-14 with North Carolina State University US 

(En) 
1987-09-19 with the University of Alexandria EG (En) 
1988-03-21 with the Jordan University of Science and 

Technology JO (En) 
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The International School 
of Aleppo 

Founded in 1977, the International School of Aleppo 
grew considerably in the 1987/88 school year. 
Originally intended to serve the children of ICARDA's 
senior staff, it is the only English-language school 
in Aleppo and, in recent years. non-ICARDA expatriate 
parents in Aleppo have also been allowed to enroll 
their children. As space becomes available. Syrian 
children arc also acccptcd. 

Only two years ago, the school had 95 students 
through grade 8. In 1986/87,grade 9 was added, and 
the number of students grew to 125. In 1987/88, 
with the addition of grade 10. the enrollment 
rose to 175. 

Two ycars ago. the school was inconverted 
apartments. Last year it moved into what had been 
ICARDA's principal office building in Aleppo. In the 
current school year, an adjacent guest- house was 
converted for school use by grades 7-10: it also 
houses the computer laboratory and French room. The 
new campus has spacious grounds and playing fields 
for soccer, basketball, and tennis. 

Plans have been developed for a new classroom 
wing to be built in the next two years to house the 
chemistry/biology laboratories and new classrooms for 
grades II and 12. 

The staff has grown considerably. Currently, 
studeints are served by 15 full-time and 6 part-time 
specialist teachers. The pupil:teacher ratio averages
15:1 in every class. Personal attention to student 

growth and achievement is a hallmark of the school. 

Foui teacter aides and two librarneaides assist 

studlentts and teachers in enhanced learning. ~ 


A full program of Eitglish -as-a-Second-language is 
provided. Computer studies are offered to all students 
if) grades I through 10. Each week, all students 
receive instruction in art and music as well as 
p~hysical education. 

As the school develops its full high-school 
program, many grade-10 students are preparing tor the 

,
 

ISA students at all levels are given individual attention to ensure 
their educational and personal development. 

examinations that lead to the International General 
Certificate in Secondary Education (IGCSE). In the 
next school year, an accreditation report will be 
written so that students may transfer to colleges and 
universities throughout the world. 

Dr George A. Dibs replaced Mr Dennis Sanderson 

as Principal in 1988. A management committee directsthe 0 -velopment of school policies. 

A Parent Advisory Conimittee has been established. 

It is composed of parent volunteers representing all 
grade levels. It meets once each month to hear 
reports and make suggestions for improvements. Many 

parents also volunteered to help classes and 
school programs during 1987/88. 

The school is growing rapidly in other ways. 
After-school activities now include sports, 
computers, science. journalism and iusic. Field trips 

to factories, museums and archaeological sites in 
Syria are regular features of the cuIirriculiuii. Theinstruction materials are being upgraded as new 

ICARI1A also operates a small school in 
lBaluchistan. Pakistan. for children of staff members 
working with the MART/AZR project. 
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Visitors to ICARDA, Aleppo 

During 1988, ICARDA received 1663 visitors: 57% 
of them came from Syria, and 43% from over 75 
countries around the world, representing more than 
300 national and international organizations, 
universities, and private institutions. As in past 
years, the peak month was April when crops were 
maturing and visitors could see the results of 
ICARDA's field experiments. In that month ICARDA 
organized its annual event of Presentation Days in 
which distinguished guests, including diplomats, 
donors, and officials of the Government of Syria, 
as well as farmers from different parts of the 
country participated. 
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Statement of Activity 
For the Year Ended 31 December 1988 

(x 000 UJSD) 

REVENUE
 

Grants 
Exchange gains 

Investment income 

Other income 


EXPENSES 

Research 
Farm resource management 
Cereal improvement 
Food legume improvement 
Pasture, forage and livestock 

Research support 

Cooperative programs 

Training 

Information 

General administration 

General operations 

EMR/EPR 


Special projects 

Capital expenditure 

Special projects capital 


EXCESS OF REVENUE OVER EXPENSES 

ALLOCATED TO 
Operating fund 
Locally-generated fund 

1988 

20,191 
4,717 

963 
47 

25,918 

2,049 
2,568 
2,579 
1.868 

9,064 

3,002 
691 
644 

1,045 
2,746 
2,941 

279 

20,412 


2,737 
884 
76 

24,109 


1,809 

1,809 

1,809 


1987 

21,515 
4,697 

954 
88 

27,254 

1,883 
2,467 
2,559 
1,645 

8,554 

2,810 
648 
603 

1,084 
2,713 
2,404 

18,816
 

2,408 
5,660 

269 

27,153
 

101 

906 
(805) 

101
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Statement of Grant Revenue 
For the Yea Ended 31 Decemiber 1988 

(x 000 USD) 

CORE UNRESTRICTED 

Australia
Austria 

Canada 

China 

DenniarkFord Foundation 

(World Bank)12International Bank for Reconstruction and DevelopmentItaly 


Netherlands
Norway 

Spain 
United KingdoinSweden 

United Slates Agency for International Developmet 

CORE RESTRICTED 

Aral) Fund for Economic 
France and Social Development
 
Germany
lInternational Development Research CentreItaly Th OE127 

The OPEC Fund for International DevelopmentUnited Nations Development ProgrammeUnited States Agency for InternationalDevelopment 

Closed Projects 

Current 
Receivableyear Funds (Advance)

grants 31 December
received 31 December 

266 
175
851 
30 

20 

4,800(9 

433(98 

567 
472 
155 

600 
3982 

4,063 

354 

1988 
1988 
18 

(85b)
23(350) 0 

(851) 

(277) 0 

(4,800) (120) 

(wee) 
(472) 
(55) 
(600) 
(92) 

(14,603) 

30 

(157)(1,046)3 81. " (5,513) 844 8 
47557 

,3127y,994 (2,293)(229) 
- (196)(196)(.91

599 (,5198) 15 (9)50 (50)3o(0 (95)62 
300 - (692) 

(2(5) 
9 
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Current 
year Funds 

Receivable 
31 December 

(Advance) 
31 December 

grants received 1988 1988 

SPECIAL PROJECTS 

American Near East Refu , 1 id 
Arab Fund for Economic and Social Development 
Australia 
Ford Foundation 
France 
German Agency for Technical Cooperation 

5 
37 
10 

239 
34 
86 

(10) 
(!S3) 

(11) 
-

(70) 
(217) 

-

-

-
20 

-
86 

(5) 
(146) 

(1) 
(179) 

(36) 
-

World Phosphate Institute 
International Dvelop.'nent Research Centre 

-
109 

(10) 
(27) 

-
22 

(10) 
(17) 

Italy 
Near East Foundation 
Netherlands 
Nile Valley Project 
The OPEC Fund for International Development 
Rockefeller Foundation 
United States Agency for International Development 
International Bark for Reconstruction and Development 

351 
62 

319 
648 
69 

8 
737 
99 

(1,150) 
(78) 

(315) 
(1,000) 

(65) 
(33) 

(835) 
(110) 

-
-

158 
50 
35 

-
278 

37 

(799) 
(18) 
(88) 
(46) 

-
(25) 

(World Bank) 
Closed projects - (43) 15 
Less: Provision for doubtful accounts - - (80) 

2,813 (4,157) 621 (1,370) 
Less: Refund to Stabilization Mechanism Fund (500) - -

GRAND TOTAL 20,191 (24,273) 1,495 (3,347) 
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Collaboration in Advanced 

Research 

ICARDA received Special Project funding for some of 
its collaborative activities with advanced institutions in
industrialized countries. Such items have already been 
detailed in Appendix 6. ICARDA's participation in the 
following activities was, however, financed out of core 
or restricted-core funds. 
International CCiiters 1111d1agenicies 

International Atomic Energy Agency. Vienna, Austria 
- Studies of biological nitrogen fixation in food and 


forage legumes, employing the isotope-dilution 

method with nitrogen- 15


Intee ternatforon a the C mpr v e m nt f Mize an d 
International Center for the Improvement of Maize andWheat. Mexico 

-Wheat and barley improvement: CIMMYT stations 
two wheat breeders at Aleppo and ICARDA stations 
a barley breeder in Mexico. 

International Crops Research Institute for the Semi-Arid 
Tropics, Hyderabad, India. 
- Chickpea improvement: ICRISAT stations a chickpea 

breeder at ICARDA. 

Canada 

Agriculture Canada and Laval University, Sainte Foy, 
Quebec 
- Screening advanced ICARDA wheat and barley lines 

for resistance to barley yellow dwarf virus (BYDV) 
Canadian Grain Commission, Winnipeg 
- Development of techniques for evaluating the quality

of barley, durum wheat and food legumes 
University of Saskatchewan, Saskatoon 
- Collection, evaluation and conservation of barley, 

durun wheat and their wild relatives 
- Information services on lentil, including publication

of the LENS Newsleter 

France 

Institut National de la Recherche Agronomique and 
Ecole Nationale Superieure d'Agronomie, Montpellier 
- Study of biological nitrogen fixation and nitrogen 

assimilation in food legumes as a function of 

genotype 

Study of chickpea rhizobia and drought and cold 

tolerance 


- Inoculation of medics in southern France 

University of Paris South
 
- Haploid breeding and anther culture for cereal
 

improvement 

Federal Republic of Germany
 
University of Bonn
 
- Decline in cereal yield in continuous cropping
 

systems
 
- Chocolate spot and ascochyta blight disease control
 

in faba bean
 
University of Giessen
 
- Weed control and water-use efficiency in peas
 
- Control of Orobanclie in food legumes
 
University of Gottingen
 
- Development of a lentil-pulling machine
 

University of H ohenh eim 
- Economics of irrigated food-legume production bysmlall-hiolders in Sudan
 

salhlesi ua
- Economics of annual self-regenerating forage legumesto intensify livestock production in Syria
-Physiological factors as determinants of yield in durum 

wheat 
- Improvement of nutrient-uptake efficiency in chickpea 
- Influence of VA-Mycorrhiza on growth, nutrient and 

water relations in chickpea 
- Integrated control of Orobanche spp. in food legumes 
- Crossing faba-bean genotypes from Europe and West 

Asia to obtain wider adaptability 

Italy 
Institute of Nematology, Bari 
- Studies of parasitic nematodes in food legumes 
University of Perugia 
- Inoculation of annual medics with Rhizobiwn 
- Increasing the productivity of marginal lands in 

western Syria 
University of Perugia and Ministry of Agriculture, 
Catania 
- Improving yield and yield stability of barley in stress 

environments 

University of Tuscia, Viterbo; Germplasm Institute, 
Bari; and ENEA, Rome 
- Evaluation and documentation of durum-wheat 

germplasm 
University of Tuscia, Viterbo 
U ni ng what vito 

Enhancing wheat productivity in stress environments 
utilizing wild progenitors and primitive forms 

University of Napoli: ENEA, Rome; Ministry of 
Agriculture, Sicily; Department of Pathology, 
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Ministry of Agriculture, Rome 
- Development of chickpea germplasm with combined 

resistance to Ascoch via blight and Fusarium wilt 
using wild and cultivated species 

Japain 

Tropical Agriculture Research Center, Tskuba. Ibaraki 
- Eco-physiological studies for improvement of high-

yielding wheat varieties 
- Haploid breeding in wheat using Hordewn bulbostma 

Netherlands 

DGIS: The Directorate General for International 
Cooperation, the Netherlands 
- Agronomic characterization of germplasm collections 

on the basis of information on the environment in 
the regions of collection, and evaluation of data 

Portugal 

Estacao National de Melhoramento de Plantas, Elvas 
- Screening cereals for resistance to yellow rust, scald, 

Septoria and powdery mildew 
- Developing lentil, faba bean and chickpea adapted to 

Portugal conditions 

Spain 

University of Cordoba 
- Effect of environmental stresses on nitrogen fixation 
- Developing Orobancie resistance in faba bean 
University of Cordoba and INIAUBarley 3stress physiology 

University of Granada 
- Isolation of VA-Mycorrhiza from forage legumes 

United Kingdom 
Plant Breeding Institute, Cambridge
 

- Characterization of barley genotypes
 
- Study of resistance of faba bean to Botrytisfabae
 

Overseas Development Natural Resources Institute,
 
London
 
- Evaluating the nutritive value of straws for small
 

ruminants 
Royal Veterinary College, London 
- Factors that cause peas to be unpalatable to sheep 

University College, London 
- Development of metabolic index for drought stress in 

barley and durum wheat 

University of Reading 
- Root studies of barley, wheat and chickpea 
- Studies of the effects of photoperiod and temperature 

onl the development of different genotypes of barley, 
lentil and faba bean 

- Investigation of seed dormancy in plant populations 
on grazed marginal land 

University of Sheffield 
- Study of the response of annual legumes to 

phosphorus (i.e. legumes found in native pastures) 
Wye College, University of London 
- Studies on the quality of barley straw 

United States 

Montana State University, Bozeman 
- Research and training on barley diseases and 

associated breeding methodologies 

Oregon State University, Corvallis; Montana State 
University, Bozeman; and Kansas State University,
Manhattan 
- Interdisciplinary research and training to enhance 

gerlmplasin of selected cereals for less favorable 
environments 
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Board of Trustees 

Two new trustees joined the Board in 1988: Dr 

Winfried von Urff and Dr Gerard Ouellette. At the 

end of 1988. the membership of ICARDA's Board of 

Trustees was as follows: 


Dr Jose-Ignacio Cubero 
(Chairman, from Ma,' 1986) 

Escuela Tecnica Superior de Ingenieros Agronomos 

Cordoba. Spain 


Mr Hasan Su'ud Nabulsi
 
(Vice-Chairman, from April 1987) 

c/o ICARDA 

Amman, Jordan 


Miss Naima AI-Shayji 
(Chairperson, Search Committee, from November 1987) 
Ministry of Planning 
Kuwait 

Dr Alfred Philippe Conesa 
Institut National de la Recherche Agronomique 

(INRA) 
Montpellier. France 

Dr Nazmi Demir 
Ministry of Agriculture, 

Forestry and Rural Affairs 
Ankara, Turkey 

Dr Hoceine Faraj 
Institut National de la Recherche Agronomique 

(INIRA) 
Rabat, Morocco 

Dr Carl Gotsch 
(Chairman. Audit Committee, from June 1988)
Stanford University 
Stanford, California, USA 

Dr Norman Halse 
(Vice-Chairman, Program Committee, from April 

1987) 
Department of Agriculture 
South Perth, Australin 

Dr Joseph Haraoui 
Agricultural Research Institute 
Fanar. Lebanon 

MrHamlid Merei 
Deputy Minister of State for Planning Affairs 

Damascus, Syria 

Dr Gerard Ouellette 
4 Jardins Merici 
Apt. 101 
Quebec, Canada 

Dr Enrico Porceddu 
(Chairman, Program Committee, from April 1987) 
Institute of Agricultural Biology 
University of Tuscia 
Viterbo, Italy 

Prof. Alexander Poulovassilis 
Agricultural College of Athens 
Athens, Greece 

Prof. Dr It. Roelof Rabbinge 
Agricultural University 
Wageningen, the Netherlands 

Dr Hasan Saoud 
Deputy Minister of Agriculture and Agrarian 

Reform 
Damascus, Syria 

Dr Winfried von Urff 
Technische Universitat Munchen 
Freising-Wei hersiephan 
Federal Republic of Germany 

Dr Nasrat R. Fadda 
Director General (ex-officio) 
ICARDA 
Aleppo, Syria 

The following meetings were held during 1988: 

January 
January 

18-21 
18-21 

15th Program Committee 
Extraordinary, Executive 

Aleppo SY 
Aleppo SY 

Committee 
January 22 Extraordinary, Board of Alenpo SY 

Trustees 
April 7-8 18th Executive Committee Istanbul TR 
June 8 Extraordinary, Executive Aleppo SY 

Committee 
June 9-12 
November 7-8 

22nd Board of Trustees 
19th Executive Committee 

Aleppo SY 
Washington 



Dr Gerard Otellette 

Dr Gerard Ouellette, Canadian, 
was elected to the Board in 
June 1988. A soil scientist 
with post-doctoral experience 
in radio-isotopes, Dr Ouellette 
has had a long career devoted 
to agricultural resCa'ch and 
development. Beginning his 
career as a restarch scientist 
with Agriculture Canada in 
1950. lie later joined Laval 
University. and there 
eventually became Associate 
Dean of the Faculty of 
Agriculture. His work at the 
University was complemented by 
deep involvement in the 
activities of the Canadian 
International Devekpment 
Agency (CIDA). iProm 1975 to 
1978 Dr Ouellette served as 
Agricultural Attache with the 
Canadian Emlbassy in Algiers. 
and then assumed the position 
of Chief. Agrictllture Sector. 
Resources Branch. CII)A, which 
lie occupied until 1985. Having 
conducted research and 
participated in development 
projects in several countries, 
Dr Ouellette is well acquainted 
with the challenges facing 
agricultural research in a 
variety of environments. 

Dr WVtnfried von UNIT 

Dr von Urff. of tile Federal 
Republic of Germany, currrently 
Professor of Agricultural 
Policy at the Technical 
University of Munich's Faculty 
of Agriculture and Horti-
culture, has done extensive 
research and consultancy on 
development issues and projects 
in South America, Asia, 
Africa, and the Middle East. 
In April 1986 lie participated 
in the External Program Review 
of the West Africa Rice Develop-
ment Association (WARDA), and 
from 1982 to 1987 was an active 
member of the Technical 
Advisory Committee (TAC) of the 
CGIAR. Dr von Urff brings with 
himi a wealth of experienice and 
expertise in the field of 
agricultural development and, 
as a member of !CARDA's 
Board of Trustees and its 
Executive Committee. will 
undoubtedly play a significant 
role in the realization of the 
Center's mandate. 

Dr Nasrat R. Faddia 

Dr Nasrat R. Fadda joined as 
the new Director General of 
ICARDA in March 1988. He 
graduated from the American 
University of Beirut and earned 
a Ph.D. in Botany from the 
University of London. During 
his long career of over 30 
years in the Arab world and 
Africa. Dr Fadda has had 
several challenging 
responsibilities in diverse 
areas, including field research 
on rainfed crops, development 
of research stations, policy 
formulation, and advising 
governments. Before coming to 
ICARDA. lie was Director of the 
Operations Department with the 
Arab Fund for Economic and 
Social Development. 



Appendix 14 

Senior Staff 
(as qt'31 December 1988) 

SYRIA 


Aleppo: Headquarters 


D~irector General's Office 
Dr Nasrat R. Fadda, Director General 
Dr Aart van Schoonhoven, Deputy Director General 

(Research) 
Dr J.P. Srivastava, Acting Deputy Director General

(International Cooperation) 

Mr Samir El-Fayoumi. Director of Administration 

Ms Afaf Rashed. Administrative Assistant to the 


Board of Trustees 

(;overnment [iaisoi and Public Relations 
Dr Adnan Shuman, Assistant Director General 

(Government Liaison)(rnAment aisoAli. PMr

Mr Ahmed Mousa El Ali. Public Relations Officer 


Intern'ational (Cooperation 
Dr Samir E-Sebae Ahmed, National Research 


Coordinator 

Dr A.J.G. van Gastel, Seed Production Specialist 


Finance 

Mr Muhannad Ismail. Financial Controller and 

Treasurer 


Mr SureshOperationsSitaraman, Finance Officer, Financial 

Mr Mohamed K. Barmada, Finance Officer, Outreach 
Mr Hany Galal. Finance Officer, Costing and CostControl 
Mr Suleiman ls-haak, Finance Officer, CashManagement 

Mr Vijay Sridharan. Finance Officer. Financial 
Reporting 

Mr Mohamed Saminan, Pre-Audit and Control 

Computer Services 

Mr Khaled S. EI-Bizri, Director 
M r Bijan Chakraborty, Senior Programmer/Project 

Leader
Mr Michael Sarkissian, Senior Systems Engineer
Mr Awad Awad, Senior Programmer
Mr C.K. Rao, Senior Programmer 

/ '/. 

Personnel 

Ms Leila Rashed, Personnel Officer 

Farii Resource Management Progran 
Dr Peter J. Cooper, Program Leader/Soil PhysicistDr Hazel Harris, Soil Water Conservation Scientist 
Dr Michael Jones, Barley-Based Systems Agronomist
Dr Abdullah Matar, Soil Chemist 
Dr Thomas Nordblom, Agricultural EconomistDr Mustafa Pala. Wheat-Based Systems Agronomist 
Dr Eugene Perrier, Water Management Agronomist
Dr Mohamed Bakheit Saied, Senior Training Scientist 
Dr Wolfgang Goebel. Post-Doc. Fellow/

Agroclimatologist
 
Dr Ammar Wahbi. On-Farm Agronomist-Barley/
 

Livestock Systems

Mr Ahmad Mazid, Agricultural Economist
 
Mr Abdul Ban Salkini, Agricultural Economist
 
Dr Richard Tutwiler, Visiting Scientist
 
Ms Meri Whitaker, Visiting Scientist
 
Mr Sobhi Dozom, Research Associate
 
Mr Mahmoud Oglah, Research AssociateCiro d'Acunzo, Associate Expert (seconded from

FAO) 

Cereal Imlrovement Pogram 
Dr J. P. Srivastava, Program Leader/Breeder 
Dr Edmundo Acevedo, Cereal Physiologist/Agronomist
Dr Salvatore Ceccarelli, Barley Breeder 
Dr Ardeshir B. Damania, Wheat Gerinplasm Specialist
Dr Guillermo Ortiz-Ferrara. Bread-Wheat Breeder 

(seconded from CIMMYT) 
Dr Habib Ketata, Senior Training Scientist 

Philippe Lasherine, BiotechnologistDrDr Omar Mamlouk, Plant Pathologist 

Dr Ross Miller, Entomologist
Dr Miloudi Nachit, Durum Breeder (seconded fromCIMMYT) 
Dr Mohammed Tahir, Plant Breeder (on sabbatical)Mr Joop van Leur, Barley Pathologist 

Dr Masanori Inagaki, Senior Researcher (seconded
from Japan) 

Mr Issam Naji, Agronomist 
Dr Sui K. Yau, International Nurseries Scientist 
Dr Abmad Zahour, Visiting ScientistDr Stefania Grando. Research Scientist 

Mr Luciano Pecetti, Research Associate 
Food Ieguiie in prove me n(lrograin 

Dr Mohan C. Saxena, Program Leader/Agronomist-
Physiologist 

Dr Douglas Beck, Food Legume Microbiologist 
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Dr William Erskine, Lentil Breeder (on sabbatical) Mr Bilal Humeid. Research Associate 
Dr Susanne Weigand, Entomologist Mr Ann Elings, Associate Expert 
Dr Mohamed Habib Ibrahim. Senior Training Scientist 
Dr Larry Robertson. Faba Bean Breeder Scientific and Technical Information Progranm 
Dr 	K.B. Singh, Chickpea Breeder (seconded from Mr John Woolston. Program Leader 

ICRISAT) Dr Surendra Varma, Head, Editing and Publications
Dr 	R. S. Malhotra. International Trials ScientistDrSrnaVraed.dingndPbctosDr 	 R.S.anz eiga. Pot-oe.r at'r ScientistDrholog Walid Sarraj.Dr 	Franz Weigand, Post-Doc. Fellow, Pathology Senior Information Specialist,Arabic 
Dr 	Karl H. Linke. Post-Doc. Fellow. Orobanche A ai(secndedfromGermny)Ms 	 Souad Hamzaou i, Center Librarian(seconded from Germany) Mr 	Nihad Malihia. Information Specialist - FABIS 
Dr Said Nahdi Silim. Post-Doc. Fellow, Agronomy/ 

Physiology 
Dr Oreib Tah han, Post-l)oc. Fellow. Agronomy! Training 

Entomology Dr Lawrence R. Przekop. Head 
Dr Geletu Begiga. Post-l)oc. Fellow, Chickpea 

Breeding 	 Visitors' Services 
Dr Mohamed EI-Sherbeeny, Post-l)oc. Fellow. Faba 

Bean Breeder Mr Mohamed A. I-lamwieh, Administrative Officer 
Mr Ilhsan UlI-Haq, Assistant Training Scientist 
Mr Thomas I3amhach. Visiting Research Associate Travel Section 

(seconded from Germany) Mr Bassam Hinnawi, Travel Officer 
Mr Stefan Schlingloff. Visiting Research Associate 
Mr Edwin Weber, Visiting Research Associate Farm ()perations 
Mr Brno Ocampo. Research Associate Dr Juergen Diekmann, Farm Manager 

Mr Ahmed Sheikh Bandar, Assistant Farm Manager
l'astur. Ira',, aod I i t's tck Improvement Mr Bahij Kawas. Senior Horticultural Supervisor 

Dr Philip S. Cocks. Program Leader/Pasture IPhsical IPlali
 
Ecologist Dr P. Jegatheeswaran, Chief Engineer
 

Dr All Mohamed Abd El Moneim . Senior Training Mr Peter Eichhorn. Vehicle Wo.'kshop Engineer
 
Scientist Mr Ohannes Kalou, Building and Maintenance 

Dr Luis Maweron, Microbiologist Engineer 
Dr Ahmed el Tayeb Osman. Pasture Ecologist MIr Farouk Jabri, Food and General Services Officer 
Dr Alan Smith. Grazing Management Specialist Mr Khaldoun Wafaii, Civil Engineer 
Dr Euan Thomson. Livestock Scientist (on Mr Is-haq Homsy. Civil Engineer 

sabbatical) 
Mr Faik Bahhady. Assistant Livestock Scientist lil)m Office 
Mr Hanna Sawmv -do. Research Associate 
Mr Nerses Nersoyan, Researc'i Associate Mr Marwan Mallah. Administrative Officer 
Ms Silvia Lorenzetti, Research Associate 
NI r Mario Pagnotta. Research Associate Purchasing and Sulpplies 
Mr Safouh Rihawi. Research Associate Mr Ramaswamv Seshadri, Manager 
Mr Luigi Russi. Research Associate Ms Dalal Haffar. Purchasing Officer 
Mr Munir Turk, Research Associate Mr Ziad Muazzen, Stores Officer 
Mrs Monika Zakloula, Research Associate 

Interna tioal1 Schol of Aleppo
 
e;(lletic Resorces l'rogran Dr George ])ibs, Principal
 

Dr Khaled Makkouk. Acting Leader/Plant Virologist Ms Nida Kudsi, Deputy Principal/leacher 
Dr Laszlo Holly. Genetic Resources Scientist 
Dr Michael van Slageren, Genetic Resources Damascus 

Scientist 
Dr Marlene Diekmann, Visiting Scientist Mr Abdul Karim EI-Ali, Administrative Officer 
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Lattakia 

Dr Salim Hanounik, Faba Bean Pathologist 

ETHIOP~IA 

Addis Ababa 

Dr Surendra Beniwal, Food Legume
 
Breeder/Pathologist 


EGYPT 
Cairo 

Dr Bhup Bhardwaj. Director of Administration and 
Operations 

LEBANON 
Beirut 

Mr Anwar Agha, Executive Manager/Senior 
Accountant 

Terbol 

Mr Munir Sughayyar. Engineer. Station Operations 

MEXICO 
CIMMYT 

Dr Hugo Vivar, Barley Breeder 

MOROCCO 
Rabat 

Dr Mahmoud EI-Solh, Food Legume Breeder
 
Dr Mohamed S. Mekni, Cereal Scientist

Dr Philip Beale, Pasture. Forages, and Livestock
 

Scientist
 

PAKISTAN 
Quetta 

Dr John D. Keatinge, Team Leader/Germplasm
 
Evaluation Specialist
 

Dr Richard S. Aro, Range/Livestock Management
 
Scientist (sub-contracted from Colorado State
 
University) 

Dr David J. Rees, Agronomist
Dr Ceral Talug. Extension/Communications Specialist 

TUNISIA 

Tunis 

Dr Ahmed Kamel, ICARDA Representative/Cereal 
Pathologist 

Dr Thomas Stilwell. Agronomist 

CONSULTANTS 

Dr Hisham Talas, Medical Consultant (Aleppo)
 
Mr Tarif Kayali. Legal Advisor (Aleppo)

Dr Edward Hanna, Legal Advisor (Beirut)
 
Dr Giro Orita, Veteriinary Specialist (Aleppo)
 
Mrs S. Jegatheeswaran, Consulting Nurse (Aleppo)
Dr Philip Williams, Analytical Services (Canada)
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Acronyms and Abbreviations Cu, Cereal Improvement Program (ICARDA) 

CIMMYT 	 Centro Internacional de Mejoramiento de 
ACSAD 	 Arab Center for Studies of the Arid Zones Maiz y Trigo (Mexico)
 

and Dry Lands (Syria) CNR Consiglio Nazionale delle Richerche
 

AFESD Arab Fund for Economic and Social (Italy)
 
D~eveopment (Kuwait) CPU Central Processing Unit
 

ANERA 	 American Near East Refugee Aid (USA) CRISP 	 Crop Research Integrated Statistical 

AGLINET 	 Agricultural Library Network Package 

AGRIS 	 International Information System lot DGIS l)irectorate General for International
 
Agricultural Science and Technology Cooperation (the Netherlands)
 
(FA\O Italy) EC European Community
 

AOAD 	 Arab Organization for Agricultural
 
Development (Sudan) EMR External Management Review
 

ARC Agricultural Research Corporation (Sudan) ENEA Ente Nazionale per I'Energia Nucleare e
 
delle Energie Alternative (Italy)
 

AZRI Arid Zone Research Institute (Pakistan)
 EPR'l 	 External Program Review 

1ILRV Bean leaf-Roll Virus
 
FAIBIS Faba Bean Information Service (managed
 

IMI)I Biomcdical Diagnostics Package 	 by ICARI)A) 

BYI)V 	 Barlev Yellow Dwarf Virus FLI P Food leguime Improvement Program 

(ICARDA) 
CAAS Chinese Academy of Agricu ltural Sciences 

(Chiina) FAO Food and Agriculture Organisation of the 
United Nations (Italy) 

CAS Central Administration for Seed (Egypt) RM P Farm Resource Management Program 

CERES-N 	 Crop-Environment Resource (ICARDA) 
Synthesis-Nitrogen GCC Gulf Cooperation Council (Saudi Arabia) 

CG 	 Consultative Group GOSM General Organ-.ion of Seed 

Multiplication (Syria) 
C(IAR 	 Consultative Group on InternationalAgricultural Research (UISA) 	 GTZ German \Xgency for Technical

Cooperation 	 (West Germany) 

CIAT 	 Centro Inlerancional de AgricultUra 
Tropical (Colombia) IARCs International Agricultural Research 

Centers 
CIIA aiadian International Dvelopmnent IIP(;R International Board for Plant Genetic 

Resources (FAO. Italy) 

CIIItEAM 	 International Center for Advanced 
Mediterranean Agronomic Studies IBRI) International Bank for Reconstruction and 
(France) )evelopment (World Bank. USA) 
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ICAR Indian Council of Agricultural Research 
(India) 

ICARDA International Center for Agricultural 

Research in the l)ry Areas (Syria) 

ICRISAT International Crops Research 
oib'the Seni i-Arid Tropics (India) 

eMART/ 

I)RC International )evelopnent Research 

Centre (Canada) 

IFAI) International Fund for Agricultural 
D~evelopment (Italy) 

IFI)C International Fertilizer l)evelopnment 

Centre (USA) 

1FI International Food Legume 'Testing 
Program 

IFPRI International Food Policy Research 

Institute (ISA) 

I LCA International Livestock Center for Africa 

(EIhiolfia) 

IMPHOS lnsliful Mondial de Phosphate 

INIA Instituto Nacional de Investigaciones 

Agropecu rlas (Chile) 

INIRA Inslitut National de Recherche 
Agrononi quie (Morocco) 

I NRAT Ilustilu National ide Ila Recherche 
Agronon ique de Tunisie (Tunisia) 

IPi(GR Instillite of Plant Introduction 
(ient ic Resources (Bu garia) 

and 

IP0 	 Research instittlue for Plant Protection 
(the Nelherlands) 

ISIIN 	 International Standard Book Nu mher 

ISSN International Standard Serial Nuiber 

IVS 	 Indeptendent Vascular Supply 

JUST 	 Jordan Uhni'ersity of Science and 
Technology (Jordan) 

LIA 

LENS 

AZR 

MAS 

NIlIAC 

MSH 

NARSs 

NV RP 

OPEC 

ORSTOM 

PAGE 

PCA 

PI)RY 

PFLP 

Roi 

SAREC 

SI)S 

SI MITAG 

SMAAR 

SlPSS 

SYLICO 

Lentil Dextrose Agar 

Lentil News Service (managed by ICARD/ 
and the University of Saskatchewan) 

Management of Agricultural Research
 

and Technology/Arid-Zone 

Research 

project 

Manageient Accounting and Information 
System 

MidAmerica International Agricultural
Consortium 

Mississippi State University (USA)
 

National Agricultural Research Systems
 

Nile Valley 	Regional Program 

Organization of Petroleutn -Exporting

Countries (Austria)
 

Office de la Recherche Scientifique et

Technique Outre-Mer (France)
 

Polyacrylamide gel electrophoresis 

Princil Component Analysis
 

Peoples' D)emocratic Republic of Yemen
 

Pasture. Forage and Livestock Program
 
(ICARI)A)
 

Rate of Ingestion 

Swedish Agency for Research Cooperation 

with l)eveloping Countries (Sweden) 

Sodium dodecyl sulphate 

Sit iilation of Tlilicum aesfiim Genotypes 

Syrian Ministry of Agriculture and 
Agrarian Refornm (Syria) 

St:ttistical Package for Social Science 

Syrian Lybian Conipany (Syria) 
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TAC Technical Advisory Committee (FAO. Italy) 	 Counitries 

TCC Training Coordination Committee 	 A E Unied Arab Emirates 

AU Australia
 
TARC Tropical Agricultural Research Center 131) Bangladesh
 

(Japan) 	 CA Canada 
CY Cyprus

UNDP United Nations )evelopment Programme I)E. Federal Republic of Germany 
(USA) I)K Denmark 

EG lgypl
USAID United States Agency for International FS Spain 

Development (LISA) IT Il]1iopia 
FR France 

USIDA Inited States )epartment of Agriculture GllUnited Kingdom 
(USA) IN India 

IQ Iraq 
WANA West Asia and North Africa countries IT Italy 

JO Jordan 
WARI)A West Africa Rice Development Association ,IP lapan 

(Ivory Coast) K,FKenva 
KT Kuwait 

YAR Yemen Arab Republic ILE Lebanon 
MA Morocco
 
MY Malaysia 
NI. Netherlands 
SI) Sudan 

t itits or flleaSIirIllieIt 	 SY Syria 
TN Tunisia 

°C degree Celsius 	 TR Turkey
C111 celtiletcr US United States 
Ih hour YD Peoples' Democratic republic of Yemen 
ha hectare YE Yemen Arab Republic 
g gram 
kg kilogram 
kin kilometer 
in nmeter 
m 1 millimeter 
I tonne (1000 kg) 

Languiages 
At Arabic 
C(I Chinese 
Ein English 

Fa Farsi 
1:r French 
Ili lindi 
It Italian 
Rti Russian 



ICARDA Addresses 

Headquarters, Syria 

International Center for Agricultural Research 

in the Dry Areas 


P. 0. Box 5466, 

Aleppo. Syria 

Phone: (963-21) 213433. 213477, 234890,
 
Telex: (0492) 331206, 331208, 331263 ICARDA SY
 

Damascus Office 

flamed Sultan Bldg., First Floor 

Abdul Kader Ghazali Sir. 

Abu Roumaneh (Next to AI-Malki circle) 

P. 0. Box 5908 

Damascus, Syria
 
Phone: (963-1 1) 420482/420483/331455
 
Telex: (0492) 412924 ICARDA SY 


Regiona! Offices 

Jordai 

P. 0. Box 950764
 
Amman. Jordan
 
Phone: (962-6) 682547/682548 

Telex: (0493) 23278 ICARDA JO 

Lebanon 

Rue Bashir EI-Kassar 
I)alia Building, 2nd Floor 
P. 0. Box 114/5055 
Beirut. Lebanon 
Phone: (961-1) 804071. 813303 
Telex: (0494) 22509 ICARDA LE 

Egypt 

15 G. Radwan Ibn EI-Talib Sir. 
I Ith Floor. Giza 
P. 0. Box 2416 
Cairo. Egypt 
Phone: (20-2) 728099/735829/724358 
Telex: (091) 21741 ICARD UN 

Morocco 
B. P. 6299
 
Rabat Instituts - Rabat
 
Agdal. Morocco
 
Phone: (212-7) 73416
 
Telex: (0407) 32784 Foodagri M
 

Tunisia 

Imeuble Saadi, Route de I'Ariana 

EI-Menzah, Tour C-D, 7th Floor 
Apartment No. 25, Tunis 
1'. 0. Box 84 
2049 Ariana, Tunisia 
Phone: (216-I) 717649 
Telex: (0409) 14066 ICARDA TN 

Pakistan 

c/o Arid Zone Research Institute 
Brewery Road 
P.O. Box 362 
Quetta, Pakistan 
Phone: (0092-81) 73248 
Telex: (082) 7836 ICARDA PK 

Mexico 

cdo CIMMYT 

P. 0. Box 6-641 
0690 Mexico DF, Mexico 
Phone: (1-905) 761-3311, 761-3865 
Telex: 1772023 CIMTME 
Fax: (52-5) 954-1069 
Cable: CENCIMMYT 


