


The Il)ternational Center for Agricultural Research in the Dry Areas (ICARDA) 
is an autonomous, non-profit making, scientific institution chartered under the 
laws of Syria, Iran and Lebanon. Established by the CGIAR, ICARDA began 
operations in the Near East and North Africa region in 1976. The main objectives 
of ICARDA are to improve and increase food product ion in areas with an annual 
precipitation of 200-600 mm, concentrat ed largely in the winter months. 

ICARDA has been designated as a world international center for barley, lentils 
and faba beans, and serves, in cooperation with CIMMYT and JCRIS~T, as a 
regional center for the improvement of wheat and chickpeas respectively . In addi
tion, ICARDA's research activities include the study of environmental systems in 
the region, and the establishment of principles on which to base the develop
ment of farming strategies and research into the socio-economic constraints that 
limit the actual and potential production of existing farming systems. 
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Preface 

The 1980-81 cropping season at ICARDA 
differed from the two preceding win ters (one 
very dry and one very wet) in that the total 
rainfall was close enough to the long-term 
mean to constitute an average yeaL It also 
differed from its predecessors by the rains 
beginning and ending a month late: i.e_ star
ting in early December 1980 and ending in 
May 1981 instead of the more normal dura
tion of early ovember to ApriL 

The 1980-81 rainfall was sufficient In 

respect of both total quantity and distribu
tion to ensure good establishment, growth 
and development of the rainfed crops with 
which ICARDA is primarily concerned . As 
this report is being prepared, the season's 
harvest is being reaped and yields promise 
to be at least normal if not better than aver
age. Further time is needed to assess the sea
son in terms of the less easily quantified fac
tors of quality and market acceptability. 

The year under review has not only been 
normal with regard to its weather; it has also 
been blessed with reasonably constant leader
ship for ICARDA in terms of the establish
ment of senior staff. As was mentioned in 
last year's report, Dr. Owen Brough gave up 
the post of Station Director at Aleppo on 
June 30, 1980 and was succeeded immediate
ly by Dr. Heinrich Weltzien. 

Dr. Weltzien has since provided consis
tent leadership of high quality to the ICARDA 
research workers at Aleppo and some of the 
results of this are recorded in the report 
which follows this preface. He has been well 
supported by Dr. E.M. Matheson, who in ad
di tion to con tinuing his work as a tri ticale 
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specialist, has carried much of the adminis
trative load of the Station, thus ensuring as 
stress-free a life for his research colleagues as 
the politically fragile atmosphere of the 
ICARDA region will permit. 

The contribution to ICARD A made by 
the Overseas Development Group (ODG) 
of the University of East Anglia at Norwich, 
U.K., ended in the summer of 1980 as was 
foretold in last year's report. Dr. David 
Nygaard has replaced Dr. Gibbon of ODG 
as Leader of the Farming Systems Research 
Program, and during the year under review 
much time and thought has been devoted to 
replacing the ODG team. This has largely 
been achieved, and Farming Systems research 
at ICARDA continues to make good pro
gress. It is receiving strong support from the 
Soil Water and Nutrients (SWAN) project 
which is funded by UNDP and the OPEC 
Special Fund, and the work of which is ra
pidly gaining momentum. 

A change of major significance was the 
resignation in December 1980 of Dr. Shawki 
Barghouti, Leader of the Training and 
Communications Program at ICARDA. Dr. 
Barghouti left the Center to take up a World 
Bank position in Washington D.C., a decision 
which was in part at least influenced by fami
ly considerations. The opportunity is taken 
to express sincerest thanks to him for his big 
contribution to the growth of ICARDA_ 
A founder member of the staff of the Cen
ter, he has greatly encouraged its develop
ment and best wishes are offered to him, 
to his wife Sharon and to their family, as 
they begin their new life in Washington. 

Other changes of importance are in train 
for the year to come_ The present Director
General, Dr. Harry S. Darling is to retire on 
June 30, 1981. Dr. Darling was appointed in 



late 1976 while still Principal of Wye College 
of London University. For the first ten 
months of his appointment he administered 
ICARD A on a part-time basis from his office 
in England, by frequent visits and by exten
sive use of telex communications. He took 
up his post as Director-General on a full-time 
basis on October 4, 1977 when he moved to 
Beirut. 

Dr. Darling will be succeeded on July I, 
1981 by Dr. Mohamed A. Nour, who has 
served for the past three years as Deputy 
Director·General of I CARDA. Dr. Nour is 
exceptionally well qualified to fill the post 
of Director·General. He is already widely 
familiar with the agricultural problems of 
the ICARDA region, having served succes
sively as Dean of Agriculture in the Univer
sity of Khartoum: as Minister of Agriculture 
in the Sudan Government: and as Regional 
Director for Near East and North African 
Countries in F.A.O., before joining ICARDA 
as Depu ty Director-General in 1978. 

Dr. Nour is familiar in depth with the ex
ternal and internal management problems 
which face the Center. He has served as a 
member of the ICARDA Board of Trustees 
since ·the Center's inception, and has been 
directly involved in its administration since 
his appointment as Deputy Director-General. 

Dr. Nour's competence and experience 
of local conditions will be put to good use 
immediately he takes up his new responsibi
lities as Director-General, by the necessity to 
implement a resolution passed by the Board 
of Trustees at their meeting in late April 
1981. This resolution ordered the manage
ment of the Center to move the Head Office 
of ICARDA from its present base in Beirut, 
Lebanon, to Aleppo, Syria. This move which 
has much to commend it in view of the 

present situation in the Lebanon, is seen as a 
major development of great significance to 
the work of the Center. 

lCARDA is indeed fortunate that during 
the critically important period of this move 
in the summer of 1981, responsiblity for its 
leadership will lie in the hands of a man as 
experienced and able as Dr. our. Best wishes 
are offered to him for a trouble-free and har
monious transfer of authority from Beirut to 
Aleppo during the weeks ahead, and for 
every success in his work to direct the 
growth and development of ICARDA in the 
years to come. 

Beirut, June 1981 

Harry S. Darling 
Director·General 
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Introduction 

ICARDA's mandate commits the Center 
to a multi-disciplinary systems research ap
proach with the object of developing im
proved farming systems to make more effec
tive use of the limited rainfall available for 
crop production: and to offer improved 
ways of life to the (mainly) small and near
subsistence farmers of the region_ 

During the year under review, significant 
advances have been made in focussing the 
Center's research more precisely on target 
areas indicated by its mandate. In this intro
duction attention will be drawn to the fol
lowing areas where progress has taken place: 

Studies on Soil Water and Nutrients 
Field Crop Agronomy 
Ascochyta Blight control in Chickpeas 
Specialist Support 
Food Crop Quality 
Biometrics and Computerisation 

Studies on Soil Water and Nutrients 

This research at ICARDA is spearheaded 
by staff of the SWAN (Soil Water and I U

trients) Project which is part of the Farming 
Systems Program and which is financially 
supported by UNDP and by the OPEC Spe
cial Fund. The neutron-scattering (neutron 
probe) technique is now widely used by 
ICARDA staff to study in breadth the opera
tion of a range of factors influencing water 
penetration into the soil, water storage in 
the soil, and water use by crops. 

It is still too early to assess the quantity 
and quality of soil water data already collec
ted, but it is apparent that I CARD A will 
soon have an impressive data bank on this 
subject. These data include climatic informa
tion, and records from crop physiologists 
working on stress reactions to drought and 
salinity_ 
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Ficld Crop Agronomy 

Progress made by the SWAN team in the 
identification of crop nutrient deficiencies 
on drier sites, especially the lack of P20S' 
has enabled more comprehcnsive interpreta
tions to be made of results from agronomy 
trials in pre\'ious seasons. For the first time 
it is envisaged that substantial yield increases 
in the hitherto neglected 250 mm rainfall 
zone, may result from judicious fertilizer use 
as a major component in a carefully worked
out package approach. 

It is already apparent that this approach 
should contribute to increased water use 
efficiency by crops and to increased agricul
tural production from the lower rainfall 
areas of the region. Ilaving said this, it should 
be emphasized that much remains to be 
done ber ore the new technology which is 
expected to result from trus research is ready 
for extension to the farmers by the national 
programs. To this end, research continues. 
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Ascochyta Blight Control in Chickpeas 

Chickpeas are a crop of great importance 
in the ICARDA region both as a local pro· 
tein food supply in human diet and as a 
source of cash income for the farmer. The 
crop is traditionally planted in spring and 
early summer when the rains are ending and 
is allowed to mature under dry weather con
ditions on residual moisture in the soil. 

Agronomically it was realised that, in 
theory, earlier planting at the beginning of 
the winter rains could give a much longer 
growing season wi th potential for large in
creases in yield. In practice, such early plan
ting, if attempted by farmers, results in 
hea\'y crop loss through Ascochyta blight, a 
fungus disease whose spread is encouraged 
by rainfalL 

Research by lCARDA scientists over the 
past four years has not only established that 
the threat of Ascochyta blight is the reason 
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for the universal late planting of chickpeas, 
but has also shown that germplasm with 
good genetic resistance to the disease exists 
in the Center's chickpea collection at Aleppo. 
Disease resistant (tolerant) cultivars have 
been produced and their use in conjunction 
with winter planting has resulted in consis
tent yield increases of at least 100 per cent. 

In the year under review, trials were 
carried out in collaboration with the Depart
ment of Research of the Syrian Ministry of 
Agriculture at 18 locations. in these, the cul
tivar ILC 482 selected by ICARDA for its re
sistance to Ascochyta, when planted in win
ter, gave more than double the yield of the 
local Syrian chickpea cultivar used as a con
trol and planted in the spring. 

General adoption of winter planting, 
which is now possible through the use 
of Ascochyta-resistant (tolerant) cuitivars, 
should make possible substantial increases in 

. .. 

chickpea yieids over wide areas as a direct 
result of disease control. it should also result 
in greatly increased efficiency in the use of 
the limited supply of soil water from rainfall. 
By this improved efl ici,-,ney in water use, 
winter planting is c:-.pcL ted to enable chick
pea production to l";tcnd into lower rainfall 
zones than spring plallling will permit, thus 
further increasing the growth of this impor
tant crop. 

Specialist Support 

The advances made possible by the con
trol of Ascochyta blight in chickpea just des
cribed, illustrate forcefully the need for crop 
imprm'emen t programs to receive strong spe
cialist support [rom plant pathologists. Need 
undoubtedly exists for similar support to be 
available in the fields of virology, entomo
logy, weed control, soil science, biometrics, 
food crop quality and other areas of techni
cal specialisation. 
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There is a natural tendency for indivi
dual programs to seek to recruit their own 
specialists: but this could constitute very 
wasteful use of scarce resources, not only in 
respect of trained manpower but also where 
laboratories and costly equipment are con
cerned_ 

It is ICARDA's policy to build up a team 
of specialists covering the range of scientific 
expertise required to give adequate support 
to research in progress or envisaged_ The Cen
ter has now established a Specialist Support 
Section and research units covering plant 
pathology, entomology and weed control are 
serving all programs. One specialist worker at 
as high a level as possible is a socia ted firmly 
with each program to provide the necessary 
linkage with the Support Section. Labora
tories and equ ipment are used in common. 

Food Crop Quality 

The genetic improvement of crops in
volves the production and use of new cult i
vars and at once raises the question of their 
acceptability to the men and animals expec
ted to eat them. The assessment of food 
crop quality is an important subject area re
quiring advanced technical skills and great 
professional experience. The need for such 
quality assessment has been recognized by 
ICARDA since its inception but action to 
meet the need has been delayed by three 
major considerations. The first was the 
difficulty of identifying and recruiting a 
scientist of the requisite calibre and ability 
to establish and run the laboratory services 
entailed in such work. The second was the 
difficulty of providing the laboratory faci
lities with the sophisticated and usually ex
pensive technical equipment required. The 
third consideration was the relative lack of 
parameters for the assessment of crop qua
Ii ty for local purposes. 
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These three areas of difficulty have been 
resolved during the year under review and 
ICARDA has now the capacity to assess 
food quality in terms relevant to its crop im
provement progranls. The basic need for a 
food quality specialist was met by generous 
help from the Canadian Grain Commission, 
Winnipeg, Manitoba. The Commission has 
loaned to ICARDA the services of Dr. Philip 
C. Williams, who is Head of its Analytical 
Development Division and who visits Aleppo 
for relatively brief periods twice a year to 
direct and supervise the work. Under his 
leadership a laboratory has been established, 
an essential nrinimum of equipment has been 
installed, and a skeleton staff has been 
trained. Drawing on his wide experience, Dr. 
Williams has developed quality standards 
which appear to conform closely enough to 
local needs to provide reliable results. 



Laboratory services for the assessment of 
quality in cereals and food legumes are now 
operational. A parallel service for forage qua
lity is developing fast . Already the Center is 
in a position to give a lead in the develop
ment of cereal quality analysis for Arabic 
bread. Guidance is being given to the plant 
breeders in the crop improvement progranlS 
through this new dimension of lCARDA's 
research. 

The opportunity is gladly taken to thank 
the Canadian Grain Commission and Dr. 
Williams for their assistance in this much ap
preciated and most important development 
in the work of the Center. 

Biometrics and Computerisation 

The need for authoritative advice and 
help in the statistical treatment of experi
mental results is keenly felt in all aspects of 
ICARDA's research. During 1978-1980 this 

need was met by the recruiment on a short
term basis of a senior staff member from 
Oregon State University. During the year un
der review, lCARDA recruited on a more 
permanent basis, a senior biometrician with 
wide experience of agricultural research in 
general and of research by international cen
ters in particular. This scientist is now active 
in the Specialist Support Section and his 
assistance is much in demand from workers 
in the Farming Systems and Crop Improve· 
ment Programs. 

This side of ICARDA's work will soon 
be greatly strengthened by the installation of 
an advanced computer system under the con· 
trol of a newly appointed Director of Com
puter Serrvices. This installation will not 
only handle the research needs of lCARDA, 
but will also support the library and infor· 
mation services as well as playing a major 
role in the work of the central administra· 
tion and accounts. The computer is expected 
to be operational in late 1981. 
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Dr. H.S. Darling, C.B.E. 

Dr. Harry S. Darling, C.B.E., ended an 
illustrious career in agricultural research, 
education and administration, when he re
tired as lCARDA's first Director-General in 
June 1981. His successor is Dr. M.A. Nour, 
ICARDA's first Deputy Director·General. 

His services in establishing lCARDA and 
pu tting it on a sound basis during its initial 
years, culminated a career which included 
many academic successes, valuable research 
work in several countries, and administrative 
serYlces m universities before he came to 
ICARDA. 

At this Center, he had the responsibility 
of assembling a foundation staff and facili
ties, including finance, which have helped to 
make a strong impact in international circles 
in a remarkably short time. He was an ex
officio member of the ICARDA Board of 
Trustees. 

Despite these responsibilities, Dr. Darling 
maintained a close personal relationship with 
the staff and field work at Tel Hadya, Syria, 
and in other countries in a region which 
often had special problems during these early 
years. He also established good relationships 
with national leaders and programs. He took 
a personal interest in planning lCARDA's 
work and chaired the weeklong In-House 
Review each year. 

In 1967, he was honoured for his services 
by Queen Elizabeth IT of England as a 

Commander of the British Empire and, two 
years later, was awarded an honorary D.Sc. 
degree from Ahmada Bello University, Zaria, 

igeria, where he was Dean of Agriculture 
and Director of the Institute of Agricultural 
Research, 1962-68, and Deputy Vice
Chancellor in 1966. 

Dr. Darling was born at Lurgan, Northern 
Ireland, and did his initial tertiary studies at 
Queen's University, Belfast, where he gra
duated as B.Sc. in Pure Zoology in 1938, 
and B. Agr. in Agricultural Zoology, both 
with first class honours, a year later. 

After two years at the Imperial College 
of Tropical Agriculture, Trinidad, WestIndies, 
where he obtained Associateship of the 
College by course work and entomological 
research, he was successively locust control 
officer in Iran and Arabia, research entomo
logist in the Agricultural Research Division 
of the Government of Uganda and later in the 
Research Division of the Ministry of Agricul
ture, Sudan, before becoming senior lecturer 
in agricultural zoology at Khartoum Univer
sity, Sudan. 

In 1954, he became head of the Depart· 
ment of Hop Research, Wye College, Lon
don University, where he obtained his Doc· 
tor of Philosophy (Ph.D.) degree as the result 
of his research with the pests of stored grain 
in the Sudan. 

After his service in Nigeria, 1962-68, he 
was principal of Wye College for nine years 
before his appointment as Director-General 
of ICARDA in 1977. 

He and Mrs. Darling look forward to their 
retirement in Ashford, Kent, England where, 
however, they will have been missed after so 
many years in Africa and the Middle East. 
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Administration 

Board of Trustees 

Under the chairmanship of Dr. Andreas 
Papasolomontos (Cyprus) with Dr. Lowell 
Hardin (USA) as vice-chairman, the Board 
of Trustees has again given ICARD A out
standing service during a year in which 
many important decisions have been made. 

Dr. Ekkehard Clemens (West Germany) 
and Dr. Sten Ebbersten (Sweden) joined the 
Board during the year, and Dr. Hassan Saoud 
now represents Syria in place of Dr. Salah El
Kordi who we thank for his services while a 
member. 

Personnel 

June 30 brings the retirement as Director
General of Dr. H.S. Darling who made such a 
great contribution to ICARDA's remarkable 
progress during its initial years. More detailed 
references to Dr. Darling's career are given 
in the previous section. 

. ICARDA is fortunate indeed, to have Dr. 
M.A. Nour as its second Director General, 
and looks forward to continued progress un
der his administration. 

Dr. G.C. Havvtin, Program Leader, Food 
Legume Improvement Program, has been ap
pointed as Deputy-Director General (Out
reach). He .. vilJ take up this position on his 
return from Sabbatical Leave at the Univer
sity of Manitoba, Winnipeg, Manitoba, 
Canada, at the end of 1981. Dr. M.C. Saxena 
is Acting Leader of this Program. 

With completion of the contract of the 
Overseas Development Group and conse
quent return of Dr. David Gibbon to the 
University of East Anglia, United Kingdom, 
Dr. David ygaard was appointed Leader of 
the Farming Systems Program. 

During the year, Dr. Shawki Barghouti, 
Program Leader, Training and Communica-
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tions, joined thc World Bank, Washington, 
D.C., U.S.A. Dr. Habib Ibrahim is Acting 
Leader of this Program. 

Specialist Support Section 

The Specialist Support Section began its 
activities during 1980. Its role is to support 
the programs in all activities that are not pro· 
gram specific and need the expertisc of a 
specialist. 

I t comprises the following sections: micro
biology, plant pathology, entomology, weed 
control, analytical services and biometrics. 
The newly formed Computer Unit and the 
Gcrmplasm Unit, financed by IBPGR, are 
closely connectcd wi th this section. 

Outreach 

Outreach activities have expanded in 
several directions. Plans are well in hand to 
extend high elevation research into Pakistan, 
and a Food Legumes Specialist is ready to 
take up his station in Tunisia. 

In February, ICARDA helped to coor· 
dinare the first national training program for 
Sudanese and Egyptian scientists at t-1udeiba 
Research Station, Khartoum. This experience 
has laid the foundation for national training 
programs in other countries. 

While the Jordan Cereal Improvement 
Program is directed from Aleppo, Syria, the 
project is now more closely integrated with 
the Univcrsity of Jordan and the J\linistry of 
Agriculturc, Jordan. Acceptance of addi
tional responsibilities by national scientists is 
an encouraging development. 

A special delegation visited Saudi Arabia 
to discuss expansion of work in that country . 
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Offices 

At its meeting in l\lay, the Board of Trus· 
tees made a major decision to transfer the 
senior administration from Beirut, Lebanon, 
to Aleppo, Syria, thus strengthening the ties 
between the Directorate of the Center and 
the work at Aleppo. 

Owing to the continued pressure for 
space, a fourth office, to house the Food Le· 
gume Improvement Program, has been esta
blished in Aleppo. However it is planned to 
begin movement of more scientific staff to 
Tel Hadya during the coming year and thus 
remove the need for so much office space in 
Aleppo. 

The Cairo office continues to maintain 
its strength, especially in its services to the 

ile Valley Project. A small staff to attend 
to administrative du ties, has been retained in 
Amman, Jordan. 

As always, the Damascus office remains 
as an important focal point, especially with 
reference to relationship in Syria. 

Guest Houses 

The guest house at Damascus has been 
extended to provide additional accommoda· 
tion at this important international centre 
for ICARDA's staff and visitors. 

The guest house at Rayak, Lebanon, 
which was so useful for people visiting Terbol 
Research Center, has been transferred to the 
larger nearby town of Zahle. 

The main guest houses at Aleppo, con· 
tinue to provide valuable services for the 
many visitors, as well as the trainees, who 
visi t this cen trc. 



International School 

The International School has moved to 

another building which is providing Im
proved facilities for its activities. 

Presentation Days 

An innovation this year has been a series 
of Presentation Days for ambassadors and 
other important international personnel to 
see the work at Aleppo . These successful 
occasions were very important in extending 
knowledge about the Center to such a vital 
audience. 

Visitors 

Despite the difficulties of travel in the 
Middle East, more than 700 people visited 

ICARDA during the year. The Visitors Sec
tion is performing a very useful service. 

Conferences 

ICARDA has o rganised four interna
tional conferences and workshops during 
1980-81, viz., The First International Faba 
Bean Conference, Cairo, Egypt; the Key 
Figures Seed Production and Technology 
Symposium, Aleppo, Syria; the Barley 
Diseases Workshop, Rabat, Morocco; and the 
Ascochyta Blight (chickpea) Workshop at 
Aleppo. 

Reference Books 

Early in 1981, ICARDA published its 
first reference books; "Soil Water and Nitro
gen in Mediterranean-type Environments" 
and "Lentils". 

Lentils 

SOIL WATER AND 
NITROGEN 
rs MEDITERRANEAN·TYPE 
EN'" IROSMf'iTS 

15 



16 

Finance 

The world economic recession has seriously limited the 
capacity of donor agencies to increase their contribution 
to the CGIAR. This constraint, together with the continu
ing effects of inflation, has reduced the effective value of 
the financial support available to maintain the progress and 
gro\"vth of the agricultural research undertaken by the 
Group as a whole. To this reduction must be added the 
effect of the increase to 13 in the number of Centers to be 
supported. The funds available therefore have to be spread 
more thinly than would otherwise be the case. 

In view of the above, it is not surprising that ICARDA 
finds itself under financial pressure. Though treated with 
as much generosity as possible by the CGIAR, the Center 
is still struggling to grow and develop to its full stature. Its 
1982 budget proposals represent the maximum growth 
possible at the present time. 

Recently approved expenditure for 1981 and proposals 
for 1982 (both years expressed in 1981 dollars) are detailed 
below in U.S. 1000: 

Approved Proposed 
1981 1982 

Research 4,336 5,373 
Research Support 2,615 3,018 
Conferences & Training 859 1,024 
General Administration 2,531 3,086 
General Operating Costs 1,055 1,071 
Contingencies and Inflation 115 2,192 

Total Core Funds 11,511 15,764 
Balance including 
capital funds required 3,021 2,717 

TOTAL 14,532 18,481 



The opportunity is taken to express deep and sincere 
gratitude to the Donors who have supported ICARDA and 
so made possible the progress recorded in this report. 

The opportunity is further taken to welcome fresh 
support from two new Donors, namely Mexico and Spain, 
whose contributions during the year under review have 
given much needed encouragement to the Center. 

ICARDA Donors 

The National Governments of: 
Australia 
Canada 
Italy 
Netherlands 
Spain 
United Kingdom 
West Germany 

Belgium 
Denmark 
Mexico 

orway 
Sweden 
United States 

of America 

The Arab Fund for Econornic and Social Deve
lopment 

The Ford Foundation 

The International Bank for Reconstruction and 
Development (I.BRD) 

The International Development Research Center 
(IDRe) 

The International Fund for Agricultural Deve· 
lopment (IF AD) 

The Organisation of Petroleum 
Countries 

Exporting 
(OPEC) 

The United Nations Development Program 
(UNDP) 

The United States Agency for International 
Development (USAID) 
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Farming Systems 

A highlight of the Farming Systems Pro
gram last year was the completion of reports 
by the Overseas Development Group (Uni
versity of East Anglia, United Kingdom) 
which directed the research of the Program 
during its initial phase . The reports have 
been valuable when considering decisions on 
future research priorities. 

The program is now approaching full 
strength with the appointment of a crop 
physiologist/agro-meteorologist and two 
socio-economists. With this new resource 
base, more emphasis will be given to research 
projects outside Aleppo province. 

The appointment of a soil chemist and a 
crop physiologist, the establishment of a 
comprehensive soils laboratory at Tel Hadya, 
and additional research equipment will add 
considerably to the scope and precision of 
future work. 

During the next phase, more attention 
will be possible also for socio-economic and 

Socio-economic studies 
Livestock studies 
Soil Water and Nutrients 

livestock issues. However, at the same time, 
studies into the interactions of soil water, 
nutrients and environment with plant 
growth will be expanded. 

Socio-economic studies 

The Overseas Development Group's re
port emphasised the marked contrasts in 
farm productivity across the rainfall transect. 
At one extreme, irrigated cropping systems 
produced five to seven times the output com
pared with rainfed systems in drier areas re
sulting in a large surplus for the urban popu
lation. At the opposite extreme, farmers in 
the 200 mm rainfall belt were forced to buy 
wheat for household consumption because 
the system was in deficit during the two sea
sons of the survey. These farmers have to 
seek outside employment to supplement 
farm income. It is suggested that ex tra inves· 
tment will have little impact on output, and 
costs cannot be reduced further as they re
present the base minimum needed to grow a 
crop. 
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Average investment per person in crops, 
and the annual rate of return from crops, ex
ceeded that from livestock across all zones. 
However the comparative advantage of crops 
was least in the 250-300 mm zone. Sheep 
flocks in the driest villages were too small to 
compensate for poor crop net outputs. Here, 
in particular, livestock must be considered as 
a "short term investment" since they return 
a low rate of interest. They can be sold quick
ly and are associated with a fairly low risk. 

The predominant factor limiting live
stock productivity and net output is the 
absence of forage crops in the farming sys
tem. Thus purchased feedstuffs such as barley, 
wheatbran and cotton-seed-cake account for 
60 to 87% of expenditure on livestock. 

The wheat survey in Jordan showed that 
only two in 254 farmers used a seed drill, 
and less than 10% used fertilizers or herbi
cides and few use new varieties . .But about 
80% used tractor-drawn tillage implements 
and about half used combine harvesters. 
These findings demonstrated once again how 
farmers adopt only elements of a package of 
technology. Consequently, agronomists are 
studying the contribution of each element to 
yield. 

Livestock studies 

The livestock studies in the Program, aim 
at identifying improved sheep husbandry 
systems which will allow the livestock sector 
to make better use of available resources. 
The studies are being conducted both off-site 
in Aleppo province and on-site at Tel Hadya. 

The survey of livestock systems in the 
steppe regions 0 f Aleppo province, wi th 
about 200 mm rainfall, has continued into 
its third and final year . Its main objective is 
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to identify the major constraints which linut 
animal performance such as low lambing 
percentage, high animal mortality, feed 
deficiencies and shortages of credit. One im
portant result of this survey is that even 
though lambing percentages are good for an 
extensive husbandry system, this is only 
achieved by having many lambs born outside 
the main season. Such a spread of the lamb
ing season makes it particularly difficult to 
match the feed supply to the nutrient needs 
of the ewe. 

A new project will monitor sheep perfor
mance across the 200-600 mm rainfall tran
sect. The quantitative measurements such as 
monthly records of liveweight and milk pro
duction, should make it possible to define 
with more precision, the importance of feed
ing levels, and hence body condition, on re
production and lactation. It is also thought 
that sheep production in the 250-400 mm 
rainfall belt can be increased by greater use 
of forages. 
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The on-site livestock studies at Tel 
Hadya aim to develop and evaluate manage
ment practices which will enable increases 
in animal performance. As with the off-site 
work, special attention is being given to the 
interaction of the ewe's body condition be
fore mating, and the lambing percentage. 
Emphasis on the nutritional condition dur
ing this critical period, is being investigated 
in three flocks which are subjected to con
trasting levels of feeding and management. 
Two of these flocks are attached to unit 
farms which attempt to imitate the real farm 
situations. On one unit farm, forages which 

.~ 16 

f 14 
• !12 
• 10 • 
0. 8 
~ 
:l 6 
E 
~ 4 

"0 2 

~ 

Sunvner BatchD 

Winter BatchD 

h n n 
50-70 70-90 90-110 00-130 13(}-15O 150-170 110 & over 

R!ed costs per head 
(Svrian Lira) 

Feed costs (in Syrian Lira) per sheep fat
tened in Co-operatives, 1978-79. 

• • 

. ' J- .. 

-- : :-, 
-: .. . 

- ~-

replace lentils or fallow in th(; rotation, are 
used to provide spring grazing for lambs and 
winter conserved feed for ewes. Introducing 
forage into the rotation has made possible an 
increase in the stocking rate from 2.2 to 3.0 
ewes per cultivated hectare. 

Soil water and nutrient studies 

During the 1979-80 season a range of 
agronomy and detailed soil moisture studies 
were conducted at five sites representing dif
ferent rainfall zones in North Syria. These 
are located at Jinderis (550 mm mean rain
fall), Kafar Antoun (450 mm), Tel Hadya 
(350 mm), Brida (250 mm) and Khanasser 
(200 mm) . Barley cv. Beecher was used as 
the test crop. 

Large yield responses to both nitrogen 
and phosphorus fertilizers were observed at 
all sites with maximum yields harvested ex
ceeding 3 tons/ha. The moisture studies 
showed that although better nu trients 
caused barley to use more moisture, the 
water use efficiency with respect to total 
biological and gram yield was increased 

--
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substantially. Soil chemical analyses at 
han'est confirmcd that soil at the c rcsearch 
sites were mainly deficient in phosphorus, 
and differed in their nitrogen response. 

Although sowing with a combine drill 
was shown to result in higher yields than 
after broadcasting in the traditional way, the 
effect was small and would probably not be 
economical for resource - poor farmers. By 
contrast, it was found that the seed rates 
which farmers used (often as high as 150 kg/ 
ha of barley) could be reduced to as little as 
60 kg/ha withou t any loss in yield. 

A trickle irrigation scheme, laid down 
and initially operated in cooperation wi th 
the University of New England. Australia, at 
Tel J Ladya. enabled studies on crop modell-
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109 to be made. These indicated that not 
only water supply but also high temperatures 
and high evaporative demand during grain 
filling are critical environmental factors 
which limit yields. 

Studies on lentils and faba beans at Tel 
Hadya showed that water use by lentils was 
greater than that of faba beans, but the 
wa ter use efficiency 0 f grain production was 
considerably less. Both of these legumes has 
a lower water use efficiency than barley. 

In addition tc expansion of the agronomy 
and soil moisture studies at the five sites, 
several new areas of investigation have been 
initiated : 
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15 IS being used to study the mean 
balance and transformations of nitrogen 
under wheat (Tel Hadya) and barley 
(Brida) in conjunction with detailed soil 
moisture and crop physiological studies. 
15N is also being used to assess the 
efficiency of fertilizer use by wheat at 
Tel Hadya as affected by the source of 
nitrogen, and the level and method of 
application. 

A rotation trial at Brida and Khanasser 
(the two driest sites) has been established 
to examine possible alternatives to the 
traditional barley/fallow rotation. These 
include the replacement of the fallow 
part of the rotation with vetch forage 
crops, winter chickpeas and lentils. 

-. 

Collaborative work has been initiated: 
a. with the Food Legumes Improvement 

Program to study the effect of various 
legume crops on the residual nitrogen 
in the soil at harvest, and 

b. with the Cereals Improvement Pro
gram to study salinity under barley 
and durum wheat lines which are 
being tested for tolerance to salt. 

A detailed crop physiology and soil mois
ture study is examining the effect of time 
of planting, plant canopy. and plant 
population on the growth, water use and 
yield of chickpeas across a range of envi
ronmental conditions. 
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Cereal Improvement 

The Cereal Improvement Program's 
steady progress has included closer links 
with national programs through exchange of 
germ plasm and information, publications, 
visits, conferences, workshops and training 
courses. Collaborative programs have made 
notable advances in Tunisia, Syria, Cyprus 
and Jordan, and discussions regarding future 
collaboration with Pakistan and Morocco 
have been initiated. 

Cooperation between ICARDA and 
CIMMYT has been strengthened with the 
initiation of a joint ICARDA-CIMMYT 
breadwheat project; and a CIMMYT bread
wheat specialist has been posted at ICARDA. 

A barley and durum wheat germplasm 
collection of considerable size was evaluated 
for different characters which are needed by 
breeding programs. Good germplasm and 
data exchange relationships exist between 
established germ plasm banks and the national 

Barley 
Durum wheat 
Breadwheat 
Triticale 
Pathology 
Agronomy 
Jordan Cooperative Project 

programs. There is a close working relation
ship with lBPGR and the University of Sas
katchewan, Canada, in the area of collection 
and evaluation of wheat and barley germ
plasIR 

A substantial crossing program involving 
winter x winter as well as winter x spring 
habit barley, breadwheat, durum wheat and 
triticale, has begun this year to develop suit
able germplasm for these harsher environ
ments. It is hoped to screen such germplasm 
at Quetta, Pakistan, and at a moderate level 
location in Morocco. 

Barley Improvement 

Barley plays an important role in the 
economy of the ICARDA region. It is widely 
grown under dry conditions, and is exten
sively used as food for people and livestock. 
Barley is still the most dependable cereal 
where rainfall is low, the season is short, and 
there are soil problems. 
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After three years of testing over a wide 
range of environments, the line 2762/Bee
cher-6L gave significant! y higher yields than 
hoth the local Abiad and the improved 
Beecher checks. The 2762/Beecher-6L has 
been adopted as the improved check in the 
1980-81 advanced yield trial.s. It yielded 
2565, 3773 and 3969 kg/ha, or 107, 141 
and 119%of Beecher, in the 1977-78, 1978-
79 and 1979-80 seasons respectively. 

Valuable criteria of the rate of improve
ment in the program are the general yield 
levels obtained. The five most promising en
tries in the 1977-78 season yielded between 
3539 and 3142 kg/ha, while in the 1978-
1979 and 1979-80 seasons, the five highest 
yielding entries varied from 5269 to 4935 
kg/ha and 7169 to 5920 kg/ha, respectively. 
The environmental conditions were extreme
ly variable however, and the rainfall was 
336, 246, 420 mm in the above seasons 
respectively. 
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The 12 highest yielding lines in the Advanced 
Barley Yield Trial, 1979-80_ 

Other important developments have in
cluded identification of high yielding geno
types under drought conditions in central 
Tunisia, and acceptance of two varieties for 
possible release; a two-row type Roho and 
six-row Beecher. Promising cultivars, iden
tified in the low rainfall areas of Syria and 
J oIdan, are possible candidates for release. 

In a number of preliminary and advanced 
trials, several lines gave significantly higher 
yields than Beecher. The most promising 
entries in the advanced trials went on to the 
regional nurseries_ As several lines out yielded 
the local check significantly at every loca
tion, it is apparent that barley yields can be 
improved in every country of the ICARDA 
regIOn. 

Naked barley continues to be improved 
to meet the needs of areas where it is used 
extensively as human food. Good straw 
strength, adequate disease resistance and 



nutritional quality are being bred into the 
hulless types. Plant and seed type, in addi
tion to yield, arc taken into account in 
assessing promotion from preliminary to 
advanced naked barley yield trials. 

Progress has also been made with dual 
purpose barleys; lines which provide grazing 
and recover for grain production are now 
available, Eight yield trials containing poten
tial dual purpose culti\'ars are being conduc
ted at Tcilladya. 

Three thousand five hundred crosses 
ha\'c been made this year to widen the gene
tic base, to increase resistance to prc\'alent 
disea es, and to introduce the short, medium 
and lale maturity characteristics into high 
yielding adapted genotypes. Some crosses 
were made at the speci fic request 0 f na tional 
programs in Tunisia and Morocco. 

Special emphasis was given to the genera
tion of germplasm [or high altitude areas 
with a large number of spring-winter crosses 
and winter-winter crosses, and to the de\'e
lopment of lines for higher rainfall zones. 

Durum wheat improvement 

Steady progress has been made in broade
ning the genetic base, disease resistance, 
grain quality and impro\ed performance of 
durum wheats under stress conditions which 
are common in the region. Selection pressure 
for fertilizer and moisture-use efficiency has 
been increased. Several national programs 
have selected genotypes suitable for their en
vironments, from nurseries supplied by the 
Program. 
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Waha "S" and Cr's'- T.dic.v. Vemum-G 11 
's' were again identified as superior durum 
lines by several countries in the region. The 
former responds well to good crop manage
ment wrule the latter appears to be adapted 
more widely to varying crop management 
levels in the region. 

Almost every country to which germ
plasm was supplied, identified some lines for 
further use, based on yield, plant type, ada
ptability, disease resistance, and grain qua
lity characters in their own regions. Some 
durum lines performed as well as the best 
breadwheat varieties. 

Performance of entries in the initial, pre
liminary and advanced trials at Tel Hadya 
and Terbol, indicated that some of the 
newer lines had significantly higher yield po
tential than the improved check under both 
low rainfall and simulated higher rainfall con
ditions. The selected lines will be screened 
for wider adaptability and stability of per
formance by the national programs, through 
in ternational nurseries. 

Selected advanced lines of early genera
tion material are being planted at four to six 
locations for critical evaluation for agrono
mic characters and yield, while the yield trials 
have been sown at three levels of manage
ment. These lines have also been included in 
the key location disease screening nurseries 
at 10 sites in the region where disease pres
sure is normally high. Selected lines from 
these tests are included in the national 
durum nurseries. 

A crossing block, composed of elite germ
plasm selected for different trials including 
yield, disease resistance, adaptability, com
bining ability, superior grain quality, drought, 
salt or cold tolerance and various maturity 
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ranges, has been provided. National pro
grams are encouraged to use these genotypes 
in their crosses. 

Analysis of yield, days to heading, ma
turity and grain development in durum varie
ties, reveals that the grain development 
period is very critical and highly correlated 
with yield. For example, in the 1979-80 re
gional wheat yield trial, average yields of 
3176 and 2947 kgjha were obtained at 
Irshudi in Bangladesh and Dirab in Saudi 
Arabia respectively, with a grain develop
ment period of 32 days. These figures can be 
compared to 7230 kgjha at Sids in Egypt 
and 5458 kg/ha at Terbol in Lebanon, with 
grain development periods of 46 and 44 days 
respectively. 

Selection pressures at sub-zones, based 
on agro-ecological factors, are being con
sidered as a technique to improve selec
tion efficiency of the breeding material in 
the region. Twenty-six durum genotypes, 



tested for two years, exhibit an acceptable 
level of resistance to the hessian fly. The 
stem sawOy is becoming an increasing pro· 
blem, and several lines tolerant to this insect 
have been identified. 

Breadwheat 

lCARDA's spring breadwheat program 
aims to develop germplasm and cultivars 
with high yield and stability for a wide range 
of rainfall, aI ti tude, temperature, soil and 
weather patterns throughout the region. The 
ICARDA-CIMMYT cooperative program will 
considerably strengthen work towards these 
objectives. 

Current approaches to the main problems 
in the region include a major breeding pro
gram to include resistance of adapted germ
plasm to problems such as stripe rust, 
Septorw., bunt, stem and leaf rusts, sawfly, 
hessian fly and aphids. This will be con-

tinued with a VIgorOUS program of crossing 
and selection. 

Germplasm with the potential to im
prove drought resistance and cold tolerance 
is being evaluated and included in the im· 
provement program. Whenever suitable con
ditions occur, maximum screening pressure 
is being applied to improve these characteris
tics. 

National programs receive germplasm for 
their own crossing activities through special 
crossing blocks which are available through 
the lCARDA-CIM1.1YT program. 

The results of the regional trials for the 
past three years, indicate a gradual improve
ment in yield compared to Mexipak and the 
high yielding national checks. The two best 
yielding new selections ranked higher than 
the checks, and the frequency with which 
they appeared in the top five vafieties of the 
experiment, was better than the checks. This 
result is illustrated by the following data 
from the regional wheat yield trials;-

Variety or Yield (kg/ha) 

line 1977/78 1978/79 1979-80 

Mexipak 3278 
national check 3477 
best breadwheat 3477 

No. of locations 24 

3510 
2830 
3180 
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4004 
4139 
4134 

20 

A summary of 44 preliminary yield trials 
at Tel Hadya in 1979-80 reveals that 37 lines 
significantly out yielded Mexipak in the rain
fed sectJon, and 35 under irrigation. Twenty
six of these lines were spring x winter crosses 
for both sets 0 f trials. 
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Triticale 

The best high yielding triticale genotypes 
with wide adaptation, disease resistance, 
water use efficiency and high protein con
tent, were those with a complete set of rye 
chromosomes and/or with Turkish rye back
ground in their pedigrees_ Crosses with pri
mary triticale or those of spring/winter 
material, were also identified as valuable 
background for the ICARDA region. 

. Since rye germplasm seems to play an 
important part in the triticale genotypes in 
the region, the incorporation 0 f different 
sources of rye into the ICARDA triticale 
program is essential. 

ICARDA is improving the rye popula
tions by selecting the types that show high 
fertility, shorter stature, good seed weight 
and size, low hetero-chromatin material, 
better adaptation to problem soils, greater 
tolerance to dry and cold conditions, and 
resistance to diseases and insects. 

The octoploid forms of triticale (bread
wheat/rye), and especially those obtained 
from combination with wheat lines, are ada
pted to the region. They may lead to im
proved seed type and baking quality, straw 
strength, plant type, and additional earliness 
in the existing triticale germplasm. 

ICARDA is starting an extensive screen
ing program to identify genotypes and good 
technological and nutritive quality for use as 
human food. 

Many triticale lines from ICARD A, 
CIMMYT and other organisations, are being 
evaluated for their dry matter production, 
grain and hay protein content, yield and ca
pacity for regrowth. 
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Cereal Pathology 

Identification and use of new resistance 
genes and sources of broadbased and long 
lasting resistance provide the backbone of 
ICARDA's cereal pathology program. Its 
thrust is to develop genetic stocks with genes 
for resistance to the main cereal diseases, 
along with building germ plasm with multiple 
disease resistance. 

In this respect, the breeding lines gene
rated in the regional nurseries and key loca
tion disease nurseries under a wide range of 
environmental conditions, are categorized 
for their resistance to specific diseases in hot 
spot locations. Crosses are then made to com
bine the different groups of resistance genes 
and F 1 plants given to breeders for their use 
in top and double crosses. 

The new sources are used to upgrade the 
level of resistance in the breeding program. 
They are also made available to national pro
grams in the region. 



Studies are underway to identify and use 
other types of resistance e.g. tolerance or 
slow rusting. The program is also identifying 
effective fungicidal doses for controlling 
priority cereal diseases. 

Cereal Agronomy 

A number of agronomic practices have 
been developed to increase the production 
of grain and, where applicable, straw. Re
search against drought resistance has been 
intensified, and tolerance to salt is being 
studied on a highly saline site_ 

Responses to nitrogen and phosphorus 
fertilizers have been found in all rainfall 
zones in Syria and Lebanon. Arabic Abied 
('local' barley), Arvand and Yecora 70 
(breadwheats) have shown their ability to 
produce large amounts of grain at low soil 
nitrogen levels. Arabic Abied and C-63 ('im
proved' barley) have shown their ability to 
be highly productive for grain after grazing. 

Current studies for drought resistance 
include measurement of soil water depletion 
by a range of cereal varieties, as well as plant 
characteristics such as leaf temperature, dif
fusive resistance and transpiration which 
may prove to be valuable screening aids. 

In the field verification trials, a number 
of breadwheat lines out yielded both check 
varieties. The improved durum was outstan
ding. Where the rainfall was lower, the im
proved breadwheat check was best but a new 
durum variety out yielded the checks . A new 
barley line was also promising. A new line 
also gave the highest yield in Zone C where 
only barley is grown. 

More than 5000 lines of barley, durum 
wheat, breadwheat and triticale were sown 

in a highly saline site near Aleppo to screen 
them for salt tolerance. Several selections 
which had indicated some field resistance to 
salt previously, were sown in bulk popula
tions. 

In addition to the continuation and ex
pansion of present activities, future proposals 
include provision of information on on-farm 
trials of the relative effects on grain yields of 
the various farming practices. This would 
help farmers to determine priorities for the 
adoption of ' improved' practices. Emphasis 
will be in the low fertility, low rainfall areas 
of the country where the need is greatest. 

Cooperative winter cereals demonstration re
search program, J ordan_ 

, 
After the very dry first season, a year 0 f 

above average rains gave contrasting results 
in this joint project between ICARDA, the 
Ministry of Agriculture, Jordan, and the 
Faculty of Agriculture, University of Jordan. 
All trials are on farmers' fields. 

Yields were typical of those expected in 
Jordan under reasonable growing conditions. 
Several important cereal varieties were iden
tified for each of the three zones. It seems 
that grain yields could be improved in both 
medium and low rainfall zones by growing 
barley instead of wheat. 

The most productive seeding rates were 
140 kg/ha and 100 kg/ha in Zones A «250 
mm rainfall) and B (250-300 mm) respec
tively. 1n view of the wet season after the 
drought, it was hard to reach conclusions 
about the value of nitrogenous fertilizers. 

Phosphorus fertilizers produced a signi
ficant increase in straw production as well 
as grain. The digestability of straw is being 
investigated. 
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Food Legumes 

While the Food Legume Improvement 
Program maintained a strong research con
tent at Tel Hadya, off-station projects within 
Syria and in other countries including Leba
non, Jordan, Egypt, Sudan and Turkey, were 
a feature of the year's activities. 

Off-station projects 

The Nile Valley Applied Research Pro
ject on [aba beans consolidated its good start 
when fi\'e 'multi location' trials were planted 
during 1979-80 in Sudan, and 26 'on farm' 
trials in the Minia/Province of Egypt. This 
project is discussed more fully on page 38 . 

With lentils at higher elevations, early 
sowing gives considerable yield advantagc 
over normal spring sowing but the cultivars 
must be cold tolerant. Screening at two sites 
in Turkey where the plants were covered 
with snow for at least three months and the 
lowest air temperature was - 26.8°C, 

Off-station projects 
Faba beans 
Lentils 
Chickpeas 
Gennplasm 
Nile Valley Project 

revealed that most cold tolerant accessions 
were from India or Pakistan; none from 
Egypt or Ethiopia. 

Studies at Terbol, Lebanon, and Kfardan, 
Syria, confirmed those at Tel Hadya in 
which date of planting emerged again as the 
most important factor affecting lentil yield. 
The significance of adviL'lcing the date of 
planting over the one which farmers use was 
also confirmed in nine 'on-farm'trials and at 
four Soil Water and utrient (SWA ) ites 
covering a wide range of conditions. 

In the search for wider adaptability 111 

lentils, accession No. 74TA 19 performed 
better than the local checks in Lebanon, 
Syria and Turkey. 

Winter planting of improved kabuli chick
peas again proved to be far superior to spring 
sowing. The yield increases were 51% at Tel 
Hadya and 56, 38 and {8% respectively at 
Jindcris, Kafar Antoun and Terbo!. 
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In a series of on-farm trials, planned and 
jointly 'conducted by lCARDA and the Syrian 
Department of Agricultural Research, chick
pea ILC-482, planted in winter, produced, 
on an average, 113% more grain than the 
spring-sown Syrian Local cultivar. The trials 
also confirmed that Syrian Local or any 
other cultivar which is susceptible to Asco
chyta blight, is unsuitable for winter planting. 

Lattakia was again an excellent site for 
disease work on all legumes. Shawbak in 
Jordan was used for off-season plantings of 
faba beans and lentils and Terbol for chick
peas to achieve a rapid turnover of genera
tions. The SW AJ'\f sites proved invaluable in 
extending the range of environments and 
drought tolerance studies. 

Faba beans 

In yield experiments with faba beans, 24 
entries at Tel Hadya and 14 at Terbol in the 
irrigated preliminary trials significantly out-
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yielded the local check, but results were 
rather disappointing in the international trials 
where only one entry exceeded the local 
checks by a significant margin. Few entries 
from the breeding program have advanced to 
the international yield trial so far. It is 
expected that greater advances will be made 
when more breeding lines are promoted. 

Screening at Lattakia has produced pro
mising results in the major breeding effort 
against Ascochyta blight (Ascochyta fabae) 
and chocolate spot (Botrytis fabae). The line 
BPL 2484 has continued to hold its resis
tance to Ascochyta blight and has been 
found to have a degree of resistance to 
chocolate spot. It is being used widely in 
the hybridization program. 

Single plant selection was made in 21 F 2 
populations involving crosses with Orobanche 
resistant/tolerant parents. The F 3 progenies 
are being evaluated in an Orobanche-infested 
field at Karar Antoun. 



Studies at Tel Hadya confirmed that 
planting from the end of October to mid
November gave the highest yield, and that 
further delay reduced production conspicu
ously_ 

However while early planting is exposed 
to greater frost risk, as was seen in 1979-80, 
the local weU adapted ILB-1814, Aquadu1ce 
and New Mammoth showed less damage and 
better recovery than other types such as Ex
press, Giza 2, Giza 3 and Hudeiba 72. 

Faba beans responded very weU to phos
phorus fertilizer where the available phos
phorus in the soil was low, but did not bene
fit where the available phosphorus was 7_5 
ppm_ or more. A foliar spray at advanced re
productive growth was not effective. 

At Tel Hadya, green bean yields exceeded 
16 t/ha in the best lines, with two pickings. 
The heaviest yielding entries with desirable 
pod characteristics, are now in replicated 
trials. About half of the 95 large seeded 
crosses were from long poded parents con
sidered most suitable for green bean produc
tion. 

Significant correlations between dry seed 
yield and green bean yield indicate that selec
tion based on dry seed yield alone should 
also result in genetic advance for green bean 
productivity. 

Twenty-seven lines selected for drought 
tolerance, increased at Shawbak, Jordan, are 
being studied at Tel Hadya. 

In rainfed trials, 12 selections yielded 
significantly higher than the checks_ However 
the heaviest yields (more than 3 t/ha) were 
still about 40% below those under irrigation_ 
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Given adequate drought tolerance, rain
fed faba beans seem to have a potential for 
giving a higher economic yield and better 
water use efficiency than lentils under con
ditions at Tel Hadya. 

Using 15N labelling for fertilizer nitro
gen and wheat as a non-nodulating check, 
the contribu tion of symb iotic nitrogen to 
total plant nitrogen under rainfed conditions 
was assessed as 94 and 85% for Local Large 
and Local Medium faba bean landraces res
pectively. 

Lentils 

Research associated with mechanical har
vesting of lentils has been directed at deve
loping a tall erect non-lodging growth habit 
with pods borne high off the ground. Selec
tions for increased height have been made 
following irradiation of Syrian Local Large 
and Smalllandraces. 
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As it has been shown that lentils can re
cover from very severe defoliation at the 
seedling stage, it is most unlikely that direct 
damage to leaves by adult Sitona weevils 
affects yield. However the Sitona larvae 
attack lentil root nodules severely which 
may restrict nitrogen fixation. 

The insecticide carbofuron when applied 
at the rate of 1.5 kg active ingredientjha be
fore planting protected the nodules from the 
larvae of Sitona weevil; damage being more 
than 80% without the insecticide. The resul
ting yield increase was about 25% with the 
insecticide. 

Response of lentils to phosphorus has 
varied according to the amount of phospho
rus in the soil. There was a positive response 
to 50kgP205/ha at Jinderis and Brida where 
available phosphorus in the top 15 cm of the 
soil was less than 5 ppm, but there was no 
response at Tel Hadya with an available phos
phorus status of 7.5 ppm. 



In research for lentils which are tolerant/ 
resistant to the parasitic weed Orobanche, 
62 accessions had a maximum of two emerged 
shoots of parasite/m2, and one entry, ILL 
3165, had no emerged shoots in any of its 
four replicates. 

Several genotypes which have proved re
latively insensitive to extended photoperiod, 
should bc a good source for breeding work 
for higher adaptability. Studies on drought 
tolerance by creating variations in soil mois
ture in the field are being made. 

Chickpeas 

Advancing the date of planting to early
spring, mid-winter and early winter again re
sulted in conspicuous yield increases at Tel 
Hadya, Jinderis, Kafar Antoun and Terbol. 

In addition to ILC-482 which has spread
ing plants, several other genotypes with Asco
chyta resistance/tolerance and taU growth 
habit significantly out yielded the local check 
in the international winter planted trial at 
several locations. 
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Although yields appeared to increase up 
to the highest level of 50 plants/m 2, the op
timum appeared to be around 33.3 plants/ 
m2. Winter planted chickpeas responded 
positively to inoculation with appropriate 
Rhizobia in a field at Tel Hadya which seems 
to have a low popUlation of Rhizobia. The 
yield increased by about 82% ; nodule num
ber 30 times; and dry weight by 162% . Sene
scence of leaves was conspicuously delayed_ 

Several spring planted entries exceeded 
the yield of the check at Tel Hadya and Ter
bol by a significant margin. 

Exposing the crop to longer light periods 
by using artificial illumination, resulted in 
good reproductive growth and uniform ma
turity of lines of all rna turity groups in the 
off-season multiplication. 

There is a preference for large seed size 
in several chickpea growing countries. A 
number of large seeded types exceeded 
Syrian Local Large; many producing more 
than 2t/ha. A large seeded in.ernational 
yield trial has been initiated, and 31 sets are 
being evaluated in 18 countries_ 
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The possibility for obtaining desirable 
genes in a kabuli seed type from bi-parental 
crosses appear to be slight, and other me
thods are being investigated. 

Germplasm 

The base collection of faba bean germ
plasm is now 2300 entries, with a pure line 
collection of 2500 accessions. One thousand 
pure line accessions are being evaluated in 
the field at Tel Hadya. 

ational programs are being encouraged 
to collect seed in priority areas which have 
been established for the exploration of cul
tivated lentils. The world collection now 
comprises 4711 entries from 47 countries, 
following 107 new accessions from Argen
tina, India and Nepal. 
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More than 3000 lines of chickpeas were 
evaluated for cold tolerance at Haymana 
near Ankara, and Erzurum on the Anatolian 
plateau of Turkey. Many lines which sur
vived at both locations, produced higher 
yields than the spring sown chickpeas. This 
is encouraging for the future development 
of cultivars adapted to winter planting at 
high elevations. 

Nile Valley Project 

In Egypt, yield gaps between farmers' 
practices and recommendations in the trials 
were more than I t/ha where farmers' inputs 
were low, but were reduced when farmers' 
inputs were raised. The contribution of plant 
population to this gap ranged from 0.4 to 
1.0 tfha, depending on the levels of inputs of 
other factors. The contribution of fertilizers 



was from +0.85 to -0.39 tfha, according to 
whether farmers' rates were less than or 
more than the recommended ones. 

o clear advantage of Giza 4 over Giza 2 
(the farmers' cultivar) was established. 
Rhizobium inoculum apparently contribu· 
ted positively to the seed yield at four sites, 
as did increasing irrigation frequency during 
early growth. 

Irrigation frequency was a most impor
tant factor in the Sudan where, except at 
Siliam, no advantage was conferred by early 
sowing which was detrimental in many cases 
because of the high incidence of root rot 
and wilt diseases. 

Method of planting had relatively little 
effect except at Khartoum where poor soil 

inflitration resulted in waterlogging and con· 
sequently very poor stands with flat planting. 

Other activities in Egypt included a socio
economic survey of production practices and 
constraints in Mirna Province, and back up 
research on pathology, weed control, breed
ing, agronomy, fertilizers, nitrogen fixation 
and wa ter relationships. 

In Sudan, trials were conducted as part 
of a back.up research program on agronomy, 
water relationships, weed control and viral 
diseases. 

The first international faba bean con
ference was held at Cairo, Egypt, on March 
7-12, 1981. This was attended by 136 scien
tists from 16 countries. 
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Forage Improvement 

The Forage Improvement Program has 
the important responsibilities of increasing 
plant growth for animal production and hal
ting the degradation of land due to heavy 
grazmg pressure. 

These aims are particularly important 
in view of the increasing demand for animal 
protein because of the high population 
growth, and the need for maintaining and 
improving soil fertility in the cropping pro
gram. Rehabilitation of stony and shallow 
soils is also a major consideration. 

Meat production is especially important 
in "iew of the financial and other difficulties 
of importing animal products into many 
coun tries within the Region. 

The Forage Improvement Program's re
search activities to achieve these aims, range 
from the collection and acquisition of forage 
plant germ plasm to the final evaluation of 
developing forage species and cultivars by 
studying animal performances. 

Germplasm 
Selection and Breeding 
Marginal Land 
Agronomy 
Animal Husbandry 

itrogen Fixation 

Germplasm Collection, Multiplication and 
Appraisal 

Since 1977, lCARDA's Forage Germ
plasm Collection has expanded nearly three
fold from 5636 to 14,356 accessions. Advan
tage was taken of the high 1980 rainfall to 
collect species of annual Medicago, Vicia and 
Lathyrus which have been earmarked for ex
ploitation as suitable forage crops. 

Of the 2542 accessions of Vicia spp., 37 
lines have been tentatively identified with 
non-shattering pods, an agronomic feature 
which is of considerable importance in seed 
production and pasture management. Of 
these 37 accessions, 16 are If. satilJa;a species 
which has been considered important for 
cereal/legume rotations. 

All of the high yielding medic lines were 
collected in Turkey, Iran, Iraq and Syria in 
1977 and 1978. 

Nursery row appraisal of germplasm will 
continue to be a major activity. Observations 
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will also continue on several hundred lines of 
alfalfa, sainfoin and grasses in nursery rows 
and spaced plant populations. 

Controlled environmen t f acilitics are 
needed for the vegetative propagation of 
germ plasm and selected breeding materials. 

Forage and Pasture Plants Selection and 
Breeding 

The best performing medic lines are be
ing evaluated for hard-seededness; an impor
tant character for pasture regeneration in a 
legume/cereal rotation system. 

Medicago ngidula and M. aculeata, pro
mising for cold tolerance, have con tinued to 
perform the best, and will definitely be ex
ploi ted for the Aleppo-type environment. 
Vida sativa, V. dasycarpa and Lathyrus have 
been selected for more in tensive research. 

. 
I K 
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High priority will be given to the develop
ment of Pisum satiuum and P. arvense which 
continue to produce high dry matter yields 
and compete very well in mixtures with 
cereals. As Pisum spp. are severely affected 
by diseases and insects e.g. Sitona weevil, 
help from a pathologist and an entomologist 
is needed. A suitable harvester for medic 
plots is also a necessity. 

There is an increasing demand from na
tional programs for seed, and there is also a 
need to expand off-station work. Laboratory 
studies will be initiated to determine forage 
quality . 

Of the perennial forage and pasture 
plants, AgropYTum elongallt1n, A. inter
medium and Festuca arundinacea appear to 
be the most promising for further experimen
tation. A. repens x A. spicatum combines a 
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high Ieafiness score with a longer growing 
season and a high dry matter yield. This in
terspecific cross will be fully exploited. 

Fifteen accessions in a non-replicated 
grass nursery have been identified for drought 
tolerance characteristics. Onobrychis is being 
evaluated for powdery mildew and drought 
resistance, leafiness and leaf rolling. Lines of 
alfalfa are showing promise on very shallow 
soils and under rain fed conditions. 

Early growth, vital to the establishment 
of a new pasture crop, will be studied in 
Bromus inermis, Hyparrenia kirta, Festinca 
avina, Agropyron desertorum, A. elongatum, 
Dactylis glomerata and Lolium perenne. 

Other 1981 research projects include 
observations on Onobryckis sp. for cold resis
tance and spring growth; evaluation of spring 
regrowth, drought and cold resistance of 
alfalfa; and studies of seedling resistance 
which is very important for the early estab
lishment of plants under stress conditions. 
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ICARDA's Forage Germ-

Marginal Land Grazing and Management 

Establishment of 20 grass cultivars on a 
stony hillside was satisfactory, and large 
differences were obtained for summer dor
mancy. ew Atriplex and Medicago arborea 
accessions are being evaluated and are being 
watched carefully in relation to revegetation 
of very sloping lands. 

'The effect of nitrogen and phosphorus is 
being investigated on the potential of Dacty
lis glomerata, Bromus inermis and two acces
sions of Festuca arundinacea and Agropy
ron desertorum, to rehabili tate original land, 

Brachypodium pinnatum, a wild grass 
species characterized by highly competitive 
and colonizing ability is being investigated, 

Forage and Pasture Agronomy 

Investigations relating to forage produc
tion and agronomy are very important as in
formation is needed to form the necessary 
guidelines to translate research findings in 
terms of forage production on farmers' fields. 
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o Snail o Jemalong 

fllS'I Cyprus _ Harbinger 

Pod yield of four Medic cultivars, 1979-80. 

Pisum sativum has given the highest dry 
matter and seed yield and, wi th Vicia dasy
carpa, was the most responsive species in the 
range of 0-40 kg/ha of P20 S' 

Mixtures of barley and Vicia dasycarpa 
did not respond to nitrogen fertilizer. The 
dry matter from a single cut was higher both 
for barley and total yield, than total dry 
matter with two cuts. 

The overall effect of raising the sowing 
rate of either Pisum sativum and local barley 
in mixtures, was an increase in the dry maw::; 
yield of that species and a corresponding de
crease in the companion species. 

Since information is lacking on the com
petitive ability of LathyTUs sativlls and Vjda 
sativa when grown in mixtures with barley 
and triticale, 20 vigorous barley and triticale 
lines arc being evaluated, both in pure stands 
and with the legumes. 
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Animal Husbandry 

A number of lines of barley and triticale 
have performed better under artificial graz
ing (cut with a mower) than the controls. 
They are now being evaluated under actual 
grazmg. 

Other annual forage crops, A vena, Secale 
and Lolium multift0n/m, are being evaluated. 
Alfalfa and sainfoin, as nurse crops with bar
ley, oats and rye, will be examined in a pre
liminary experiment, as a tool to avoid ex
cessive grazing pressure on an established 
pasture. 

Also being investigated in a long term 
experiment, are the evaluation and persis
tence of perennial grasses and legume species 
under grazing pressure as well as the growth 
rhythm of sheep grazing on improved pas
ture compared with animals on a native pas
ture. 

• 
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Nitrogen Fixation 

Collection trips in Egypt, Sudan, Morocco 
Libya, Syria and Jordan have yielded 40 
strains of Rhizobium for different forage 
species. Five of these have been selected for 
further evaluation. 

Medic species have differed considerably 
in response to inoculation with various strains 
of Rhizobium. /vi. truneatula has responded 
more to artificial inoculation than the other 
species. 

In general, Vicia narbonensis has res· 
ponded more to artificial inoculation than 
v: ervilia and V. sativa. 

Carbofuran insecticide against Sitona 
weevil attack on Pisum sp. did not influence 
the number of nodules, but it significantly 
increased the nodule weight and forage yield, 
both with and withou t inoculation. Forage 

dry matter yield increases were 262.75 to 
490.15 per cent respectively. There is an ur· 
gent need to identify and develop Sitona
resistant lines of forage Pisum. 

Off-station Activities 

Off-station activities have been conduc
ted at Kamishly, Lattakia, Salamieh and 
Ezraa in Syria and at Terbol in Lebanon. 
Seed of Poterium sanguisorba, Onobryehis 
and /v/edicago sativa has been multiplied at 
Terbol. At Lattakia, Kamishly and Ezraa, 
Medicago seultella cv. Snail has proved more 
productive for forage and seed yield than iII. 
truneulate and M. [ittoralis over the three lo
cations. 

Yields of triticale- Vicia dasyearpa and 
barley- v: dasyearpa mix tures ha\'e generally 
been higher at Tel Hadya than at Kamishly 
and Salamieh. 

45 



• ... 
• 

""'"' . • 

.... -
.:t-

...-

• 

. -_ .... .... --
I .... 

I 

_r"'''' era_"· 

.......................... " 

• ,oo • 

• 
lentils 

1 ...... .. - ~ .. 

/' . '" /!-

-.. ---

. .. ..... , -,. ,,-

\ . 
....~ _ .. -

PLANT 
" .... u 

SOIL 

-
. , , 

, ' 

,-
.' 

\ 

I 



Training and Communication 

In order to reduce, and hopefully elimi
nate, the deficiency in scientific and techni
cal expertise in many developing countries, 
and hence remove a serious constraint t o in
creasing production, lCARDA has a strong 
training program for national scientists, to 
complement its more traditional communi
cations services to countries within its re
gion and further afield . 

This deficiency within the region is de
laying not only the application of research 
results but also the development of similar 
national research which is a vital extension 
of ICARDA's work over a large area. 

There is still a critical level of basic data, 
technical expertise and research skills, espe
cially in the developing world where theore
tical and background information and a 
comprehensive understanding of crops, in
cluding forages, are essential prerequisites 
for fruitfu l research. 

Training Programs 
Communications 
Newsletters 
Documentation 

In view of the advantages of adaptive 
and location-specific research and the conse
quent need for national programs to have a 
leading role in the entire process in their 
own environments, it is essential that inter
national centers such as lCARDA should sti
mulate, strengthen and increase the involve
ment of national scientists in research. 

Training Programs 

lCARDA is providing such trammg in 
several ways. This year's six months cereal 
training course catered for 15 participants 
from Bangladesh, Jordan, Morocco, Sudan, 
Syria, Tunisia and South Yemen. Essen
tially applied in nature, with some theoreti
cal studies, and covering the full growing sea
son, this course involved a large percentage 
of field work. 

Since 1978, more than 160 trainees have 
participated in such courses, and it is gratify-
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ing to see some of them playing an impor
tant part in their national programs_ These 
ex-trainees are also considerably increasing 
the links between lCARDA and the national 
programs_ 

This network is being strengthened, too, 
by individual scientists who are invited for 
a full season's training period to conduct 
research jointly with lCARDA's scientists. 
Participants are also involved in communi
cations activities such as workshops, semi
nars and literature reviews. The 10 indivi
dual scientists this year are from Chile and 
China as well as within the region. 

An important development was the first 
national training course at Hudeiba Research 
Station, Sudan, in January 1981 as part of 
the ICARDA/IFAD ile Valley Project, on 
important aspects of faba bean production. 
The curriculum, designed by Sudanese and 
Egyptian scientists on a general basis, was 
planned to meet the needs of the 14 tech-

nJClans from both countries who partici
pated. 

A fundamental need was to fill the gap 
fo r well qualified technicians to give good re
search support. It is harder to fill this void at 
ICARDA where training courses are of a 
more specialised nature. ICARDA training 
officers helped to d esign and coordinate the 
course at Hudeiba and provided some of the 
training materials. Ex-trainees helped with 
the teaching. Being held in the area, the 
course was able to concentrate on the situa
tion in the iJe Valley. 

The course provided an excellent oppor
tunity to link with the training departments 
of Egypt and the Sudan and with the train
ing officers at ICARDA. The training depart
ment can now be confident of coordinating 
similar activities elsewhere. 

And finally, the course helped to deve
lop a strong network between Egyptian and 



Sudanese scientists. This was done through 
meetings, seminars, field visits and discus· 
sions about each national program and how 
both of them could be linked. 

This year, four M.Sc. students, registered 
at the University of Aleppo, are doing their 
thesis research at the ICARDA Research Sta· 
tion under the joint supervision of Univer· 
sity and lCARDA staff. They are studying 
soil and water relationships and the improve· 
ment of crops. The Ford Foundation has 
granted scholarships to cover expenses. 

Several Ph.D. students, registered at 
European universities, are doing research at 
ICARDA on food legume crops. These form 
an extension of the joint research that is 
done in collaboration with European and 
other universities on work which helps to 
back up appIied research in basic subject 
areas. 

A slide set with synchronised sound in 
English and Arabic which has been produced 
mainly for information about the center, 
could be the precursor of the use of such 
techniques for structured training. 

During the year, five members of the 
Program visited ICRlSAT, India, and IRRl, 
the Philippines, to study visual aid faci lities 
and to discuss wider issues related to the 
training, communication and information 
components. 

These visits are being followed later in 
1981 with a study of the library and docu· 
mentation services at IDRC, Canada; CIAT, 
Colombia; and CIP, Peru. 

Comm unications 

In close association wi th the training 
program, ICARDA communicates with 
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several importan t audiences including the 
general public, donors, policy makers and 
scientists as part of a dynamic integrated 
campaign which complements research in 
delivering, utilizing and monitoring the data, 
information and knowledge which it gene
rates. 

Communication is particularly important 
in advising scientists as soon as possible of 
new results and developments and conse
quently hastening adoption. Such communi
cation is valuable, too, in spreading know
lege of specific crops about which little has 
been written. 

During the year, lCARDA has published 
the world's first reference book in the Eng
lish language on lentils which is one of this 
Center's mandated crops. As lentils are 
grown in several countries outside the re
gion, this publication will have a wide in
fluence. It arose from an international semi
nar at ICARDA in May 1979. 

~ -- -
• Lentils 

\ 
-

Arising from an ICARDA/UNDP work
shop at Aleppo in January 1980, a reference 
book has been published on "Soil Water and 
Nitrogen in Mediterranean-type Environ
ments". This, too, will have a wide applica
tion. Other papers presented to this work
shop have also been published in a special 
edition of "Plant and Soil". 
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Following the international conference 
on faba beans at Cairo, Egypt, in March 1981, 
it is hoped to publish "Faba Bean Improve
ment" as a reference book by the end of 
1981. 
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A conceptual vIew of communications at 
ICARDA 

Other communications projects due for 
completion in 1981, include proceedings of 
the ICARDA/USAID/CIMMYT/University of 
Montana Barley Diseases workshop at Rabat, 
Morocco; the lCARDA/Roya! Netherlands 
Government Key Figure Seed Production 
Symposium at Aleppo; and the ICARDA/ 
ICRISAT Ascochyta blight and winter sow
ing of chickpeas workshop at Aleppo . 

In addition to these and a large number 
of in terna! documents, three more discussion 
papers, highlighting the village level studies 
of the Farming Systems Research Program 
have been published. 

ewsletters 

Newsletters during the year have fea
tured off-station experiments, developments 
in Saudi Arabia, and food quality testing and 
livestock research at ICARDA. Six technical 



training manuals have been translated into 
Arabic. 

The Editorial Committee has monitored 
standards and clarified publication guidelines. 
A number of issues of the internal newsletter 
"AI Yaum" have been circulated. 

F ABIS with a circulation of 800, has 
continued to be a valuable newsletter for 
faba bean breeders throughout the world. It 
is possible that it will be joined by LENS, a 

newsletter for lentil breeders, in conjunction 
with the University of Saskatchewan, Canada, 
and CAN, a cereals activities newsletter for 
the Near East and North Africa region, by the 
end of 1981. 

The Production Unit now has colour se
paration reduction equipment. IBM card 
composer machines have been installed and 
the Program hopes to do its own bookbind
ing by the end of 1981; giving it full control 
of the publishing process. 

These activities are very much associated 
with the Library and Information/Documen
tation service. During the year, the Library 
Committee has aimed to give good guidelines 
for the long-term development oflCARDA's 
library and related activities. The Committee 
has agreed that lCARDA has a role as a cen-

ter for agricultural information for the ear 
East and North Africa region and that the 
Library, Information and Documentation 
services should develop as a work area under 
the coordination of a senior information 
scientist. 

Documentation 

Projects during the year have included 
the cataloguing of books, journals and other 
documents in the Library, in Program collec
tions and those held privately; revision of 
ICARDA journal subscriptions; preparation 
of a card collection of 1750 references on 
lentils, 800 with abstracts; and collection of 
about 25,000 abstracts on the following key 
areas of interest to ICARD A-soils, water and 
nutrients, barley in developing countries, 
durum wheat, farming systems and livestock/ 
sheep in the region, chickpeas, faba beans, 
Oro bane he, brassicas, kale, turnips and 
forage crops. 

Recently, Faba Bean Abstracts and Lentil 
Abstracts have been published jointly by 
ICARDA and CAB; the FABIS Directory of 
Faba Bean Research and the F ABIS List of 
Genetic Variation within Vicia faba have 
been produced , and a list of lCARDA's pub
lications and internal documents has been 
prepared. 

Projects for the near future include the 
first issue of the Cereal Activities I ewsletter 
(CAN), development of a current awareness 
service for lCARDA's researchers, including 
a weekly screening of periodicals, prepara
tion of card collections and index classifica
tion of abstracts, and small displays/exhibi
tions for the Library. 
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