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Preface 

In sharp contrast to the previous cropping 
season which was exceptionally dry, the 1979-80 
season throughout the ICARDA region was 
characterised by high rainfall which has been 
reflected in above-average crop yields. As this 
report goes t o  press, the ICARDA staff are 
completing the final stages of the best harvest 
yet reaped by the Center a t  its Tel Hadya site 
at Aleppo. 

Variability in the weather is part of the 
way of life where rainfed agriculture is con- 
cerned and should be noted and accepted with- 
out undue comment. Other changes may take 
place which are considerably more important 
and which demand attention in a report of this 
nature. 

Two such changes of major significance 
have taken place in ICARDA's affairs during 
the year reviewed by this report. The first re- 
lates to the Center's Principal Research Station 
at Aleppo where Dr. Owen L. Brough has re- 
signed from the post of Station Director and 
has been replaced by Dr. Heinrich C. Weltzien. 

It is difficult t o  overstate the importance 
of the Aleppo Station to ICARDA at  this point 
in time. I t  represents the only research campus 
of size the Center has yet developed and serves 
a s  an operational base for a wide range of 
ICARDA's activities. Leadership and control at 
Aleppo are therefore factors of great relevance 
to the welfare of ICARDA as a whole. 

The contribution made by Dr. Brough t o  
the establishment and quality of research activi- 
ties at ICARDA's Aleppo Station is appraised 
in some detail in the text of the report. It is 
sufficient here t o  pay a very warm tribute t o  

this period of service in his life when he laid an 
excellent foundation for the future growth and 
development of the Station. The thanks and 
best wishes of his colleagues accompany Owen 
and Alice Brough as they move on t o  fresh 
fields and pastures new. 

The successor t o  Dr. Brough, Dr. Heinrich 
Weltzien, comes t o  ICARDA from the Deanship 
of the Faculty of Agriculture a t  Bonn Univer- 
sity in the Federal German Republic. Dr. Welt- 
zien is a plant pathologist of international re- 
pute who is specially interested in the problems 
of the ICARDA region. He has worked on the 
staff of the Faculty of Agriculture of the 
American University of Beirut; has travelled ex- 
tensively in the countries with which ICARDA 
is involved; and currently assists the Federal 
German Government as a technical consultant 
to advise on agricultural matters in the Middle 
East. ICARDA is indeed fortunate to be able t o  
appoint a man of Dr. Weltzien's standing and 
experience as a successor to Dr. Brough. 

The second change of major importance 
relates t o  the termination of ICARDA's con- 
tract with the Overseas Development Group 
of the University of East Anglia at Norwich in 
the United Kingdom. During 1978 and 1979 a 
team from Norwich under the leadership of Dr. 
David Gibbon has made significant progress in 
developing Farming Systems Research at 
ICARDA to the great benefit of the Center as a 
whole. The time has now come for the contract 
to end and the team is departing, having estab- 
lished in two seasons a pattern of research 
which it is hoped to continue and further deve- 
lop. The opportunity is taken to offer sincerest 
thanks to Dr. Gibbon and his colleagues from 
Norwich for their outstanding contribution t o  
the work of ICARDA. 

Harry S. Darling 
Director General S, 9 % 





Introduction 

Since ICARDA began on January 1,1977 
this Center has made significant progress in its 
objectives of increasing the quality and avail- 
ability of food throughout the West Asia-North 
Africa region and, consequently, improving 
the economic well-being and quality of life for 
the 300 million people who live there. 

ICARDA concentrates its activities on the 
improvement of rainfed agricultural systems in 
a region which receives a n  annual rainfall from 
as low as 200 mm up to 600 mm. Predomi- 
nantly cool temperatures and winter rains give 
way quickly to  hot conditions which demand 
special requirements of cereals and food 
legumes during their ripening periods. This 
region of 26 countries stretches east from 
Morocco to Pakistan, and south from Turkey 
to the Sudan. Shortages of food force most of 
these countries to import food, with consequent 
socio-economic difficulties such as currency 
problems. 

Fortunately the region is capable of large 
increases in production from its rainfed agri- 
culture, and ICARDA aims to fulfil this poten- 

tial. The extension and transfer of the techno- 
logies which ICARDA is developing to  meet 
this situation, are being undertaken through 
active cooperation with national and regional 
programs, and research and training activities. 

ICARDA has a measure of world responsi- 
bility for the improvement of barley, lentils 
and faba (broad) beans, and is a regional center 
for the improvement of wheat, triticale and 
chickpeas, and the development of improved 
forage, pasture and rangeland systems. 

Cooperation 

In cereals particularly, ICARDA has 
formed a close partnership with CIMMYT in 
which great care is taken to ensure that no dup- 
lication of effort occurs. ICARDA and 
CIMMYT scientists meet annually to discuss 
the research programs of both centers and to 
ensure the maximum efficiency in the alloca- 
tion and use of resources. 

A similar relationship exists between 
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ICARDA and ICRISAT in the chickpea pro- 
gram where, in addition to  many short term 
visits between the scientists of both centers, 
two chickpea breeders from ICRISAT are sta- 
tioned at Aleppo. ICRISAT pays their salaries 
and related appointment costs, and ICARDA 
meets all support charges. The breeding pro- 
gram is agreed by the two centers. 

Despite financial and other problems, the 
past year bas seen a number of important 
changes and developments. 

International cooperative agreements have 
been signed with the Governments of Tunisia 
and Pakistan. Similar agreements had already 
been made with Jordan, Egypt, Sudan and 
Cyprus. A member of ICARDA's Cereal Im- 
provement Program is now stationed in Tunis. 

Close relationships are maintained between 
ICARDA and the Syrian Government, and spe- 
cial progress has been made in Lebanon at Ter- 
bol and Kfardane which, until March 1978, 
were under the administrative control of the 
Lebanese Agricultural Research Institute. 

At Terbol, in particular, facilities have 
been improved to  involve investigations in all 
of ICARDA's cereal forage and food legume 
research programs. A large germplasm research 
center will be built there soon. 

Unfortunately, activities in Iran are at a 
standstill, but ICARDA realises its responsi- 
bilities to  the high elevation work there and 
has not given up hope of re-entry into that 
country to  discharge those responsibilities in 
an appropriate form. 

Farming Systems 

One significant change in the research 
program at Aleppo, has been the phasing out 
of the contract with the University of East 
Anglia whose party has made an important 
contribution to the basis and continuity of the 
Farming Systems Program; in particular to 
better understanding the socio-economic condi- 
tions in the region and the associated cons- 
traints which influence the adoption of im- 
proved farming practices. The Farming Systems 
Progrzm has also established its major project 



on Soil Water and Nutrients which have been 
identified as important factors in food produc- 
tion in the region. 

ICARDA's training program has also deve- 
loped greatly with a record 46 trainees from 16 
countries in this year's complement. Demand 
for training in forage improvement has made a 
big advance. The Arab Center for the Studies 
of Arid Zones and Dry Lands (ACSAD) is mak- 
ing a significant contribution to these programs. 

An important part of ICARDA's outreach 
activities is its multilingual services, a number 
of publications, including the newsletter, being 
distributed in English, Arabic and French. 

Support 

The Center acknowledges valuable help 
and cooperation from several other intema- 
tional organisations including the Pnternational 
Development Research Center (IDRC) which 
has provided support for a number of food 
legume projects in several countries, the United 
Nations Development Program (UNDP) which 

cosponsored an important international con- 
ference on soil water and nitrogen in Aleppo 
during January; the Ford Foundation which 
is backing the winter cereal improvement pro- 
ject in Jordan, and the International Fund for 
Agricultural Development which is supporting 
the Nile Valley Faba Bean Project. 

ICARDA has currently reached the stage 
where more facilities are essential for main- 
tenance and expansion of the program. Unfor- 
tunately inflation now dominates the scene, 
making it difficult to attract and retain skilled 
scientists, and provide them with necessary 
resources. 

An indication of the interest which the 
Center is attracting, is provided by the increas- 
ing number of visitors despite current difficult 
conditions of travel and accommodation. This 
year's total of 1700 visitors was 800 more than 
last year's. About 70 per cent .of the visitors 
were from ICARDA's region. A small visitors' 
unit has been established to ensure smooth 
working of this important section of the Cen- 
ter's activities. 









Administration 

Board of Trustees 

After steering ICARDA through its initial 
establishment stages, the Board of Trustees has 
made some changes in its leadership. Drs. Taher 
Obaid (Saudi Arabia) and Omond Solandt 
(Canada) have stepped down from their posi- 
tions of chairman and vice-chairman respec- 
tively, and Drs.Andreas Papasolomontos (Cy- 
prus) and Lowell Hardin (USA) have been se- 
lected to replace them. (The opportunity is 
taken to express warm grdtltudc to Dr. Obaid 
and Dr. Solandt for their contributions to the 
development of ICARDA during the critically 
important early years). 

Dr. Solandt, in particular, has been invol- 
ved with ICARDA since its beginning, having 
been appointed as a consultant to advise on 
ICARDA affairs when IDRC was responsible as 
Executive Agency for the establishment of the 
new Center, and having served as chairman of 
the Site Committee. 

Personnel 

In Aleppo, Dr. Owen Brough resigned 
from his position as Station Director on April 
30 after many years of meritorious service in 
the Middle East. After serving with distinction 
with the Ford Foundation, Dr. Brough played 

a great part in establishing ICARDA's activities 
at Aleppo, including the large experimental site 
at Tel Hadya. His initiative, enthusiasm, skill 
and diplomacy were responsible for overcom- 
ing many of  the obstacles which naturally occur 
in such a situation, and the present ICARDA 
station at Aleppo is a worthy monument to his 
work. He leaves with the satisfaction of know- 
ing that ICARDA has become an international 
force in a remarkably short time. 

The vacancy left by Dr. Brough's depar- 
ture has been filled by the appointment of Dr. 
Heinrich Weltzien, Director (Research) to the 
position of Station Director. He will continue 
to direct the Center's research activities. To 
enable him to discharge this important respon- 
sibility, much of the adminstrative work at 
Aleppo will be handled by Dr. Edward Mathe- 
son, Deputy Station Director, who will also 
continue to supervise ICARDA's high altitude 
research. 

During the year, the high honour of the 
Order of the Nile: First Class, was conferred. on 
Dr. k'lohamed A. Nour, ICARDA's Deputy 
Director General, by the Government of the 
Republic of Sudan. If is particularly appro- 
priate that this award should have been made 



at a time when the Nile Valley Faba Bean 
Project, with which Dr. Nour is so closely 
involved, is gaining an international reputation 
of which ICARDA is justly proud. ICARDA 
now has offices in Aleppo, Amman, Cairo, 
Damascus and Tunis as well as its central office 
in Beirut. 

Damascus and Aleppo 

The Damascus office has developed in im- 
portance in view of its proximity to the Syrian 
Government and commerce, as well as its role 
as an important entry and exit center for many 
of ICARDA's personnel and visitors. 

On the Aleppo station, progress has been 
made in building development. The temporary 
laboratories are now coming into use, hut de- 
lays to the main building program due to  in- 
flation, mean that much valuable work will 
have to be deferred. ICARDA has no intention 
of reducing this development which inevitably 
will become several years behind schedule 
unless other sources of funds become available. 

In connection with Tel Hadya, a notable 
achievement, helped by timely action by the 
Syrian Government, has been completion of 
the payment of compensation to  farmers on 
advantageous terms for the land which became 
available for the experimental site. Credit is 
due to the Syrian authorities for their most 
generous attitude in dealing with the situation 
in such a way that developments have been 
able to  proceed. 

ICARDA's guest houses continue to pro- 
vide valuable support to the general program. 
The guest house at Damascus has a specially 
valuable role for short-term visitors who come 
and depart through the capital, using its inter- 
national airport. 

The guest houses in Aleppo have a com- 
parable role, especially in view of the compara- 
tively insufficient alternative accommodation 
facilities in this city. Other ICARDA residen- 
tial quarters there are essential for the training 
programs. The small guest house at Rayak, 
Lebanon, is of great assistance to people who 
visit the station at Terbol. 



ICARDA Develgps Programs 
with Countries in Region 

A Network of Cooperative Research Projects: 
Since ICARDA was established in January 

1977, this international center has naturally 
devoted considerable time t o  establishing its 
central administrative officein Beirut, Lebanon, 
and its main research and associated facilities at 
Aleppo, Syria. The high elevation station at 
Tabriz, Iran, has had to be abandoned, at least 
temporarily, because of political disturbances. 

But away from IC.4RDA's main experi- 
mental field at Tel Hadya, south of Aleppo, a 
number of verification trials have been estab- 
lished throughout Syria on farmers' properties; 
other on-farm activities ha\-e arisen through the 
Farming Systems Program, and close relation- 
ships have been established with the hlinistry 
of Agriculture, Syria. and the University of 
Aleppo. 

Joint research projects have also been es- 
tablished with other countries in the Region, 

and cooperative agreements were concluded 
with Tunisia and Pakistan during early 1979. 
Similar agreements had already been signed 
with Jordan, Egypt, Sudan, and Cyprus. Na- 
tional-level research projects usually follow 
such agreements; the ICARDA supported co- 
operative winter cereal project in Jordan, and 
the Nile Valley faba bean project being excel- 
lent examples. 

Jordan Project 
'The cooperative winter cereal project had 

its genesis after a workshop on barley in Jordan 
early in 1977 when officials at the Faculty of 
Agriculture, University of Jordan, and the Mini- 
stry of Ag~iculture expressed their concern at 
the shortfall in Jordan's wheat production. Ap- 
plication of known agronomic practices could 
make a big contribution. 

After lengthy discussions, a plan of opera- 
tion was written and the Ministry of Agricul- 
ture bccame involved in the project with the 
Facultv of Agriculture. The Ford Foundation 
pro\,ided valuable financial support. 



ICARDA was invited to complement a 
truly national cooperative unit in which the 
Ministry and Faculty could each make its own 
contribution. 

In addition to its initial initiative and par- 
ticipation in the planning and administration of 
the project, the University provides office ac- 
commodation and the especially valuable ser- 
vices of its machinery workshop. 

The Ministry of Agriculture with its re- 
search team led by Messrs. Z. Ghosheh and 
Nabil Katkhuda, and extension officers 
throughout Jordan, has been invaluable in 
arranging for farms on which the project can be 
conducted in three rainfall zones (more than 
400 mm, 250 to 400 mm, and less than 250 
mm). The Ministry will also have a major res- 
ponsibility in extending the results to farmers. 
ICARDA is represented by Dr. William Bray, 

an agronomist who is the project leader and 
administrator of the project. 

The primary objectives of the project are 
to develop new high yielding varieties; to work 
out a package of improved technology for 
cereal production in Jordan, and to introduce 
these methods to farmers who can use those 
elements of the package which they think can 
improve their production. 

Criteria for sites included suitability of 
soils in each of the three rainfall zones, proxi- 
mity to a road where farmers could inspect the 
plots during the year, and ownership by a far- 
mer who would actively want to use new tech- 
niques. Above all, the project aims to demons- 
trate practices which farmers can apply under 
their own conditions. Thus the project has a 
low key approach with a strong emphasis on 
the practical application of its results. 



Demonstrations 
The first group of demonstrations was 

sown on 21 sites during October 1978. They 
included comparisons of barley, breadwheat, 
and dumm varieties, time of seeding and, par- 
ticularly, rates and times of application of 
nitrogen versus no nitrogen. In the second year 
of the project, the plan has included "tradi- 
tional" versus "improved" practices. 

It should be noted that the first two sea- 
sons have been atypical; 1978-79 was very dry; 
1979-80 has had well above average rainfall. 
Several more years of project work will be re- 
quired before recommendations can be made. 
However the project has provided some bene- 
fits already. 

Discussions 
At the suggestion of the Dean of the 

College of Agriculture, Dr. Subhi Qasem, about 

eight to  ten farmers were invited to  discussions 
at each site just before harvest time. These small 
gr6up meetings were eminently successful, and 
became foci for dicussions about technical and 
non-technical matters such as incentives for 
growing wheat and the availability of fertilizer, 
fann machinery and good quality seed. 

His Excellency the Minister of Agricul- 
ture, Mr. Hikmat Saket, made several visits t o  
the sites during the 1978-79 harvest. On one of 
these occasions, Mr. Hassan Nabulsi, director of 
the Jordan Cooperative Organisation provided 
a mensaf, a Jordanian type of feast. This be- 
came an excellent occasion for discussion of 
agricultural problems, the project, and the im- 
pact which this project should have on Jor- 
danian agriculture. 

Thus the first two years of this coopera- 
tive project have been very satisfying to  



ICARDA in its active participation in a co- 
operative national program; particularly in view 
of its potential in reducing, and possibly over- 
coming, Jordan's shortfall in wheat production. 

Nile Valley 
Of comparable importance is ICARDA's 

participation in the applied research project of 
faba (broad) beans in the Nile Valley. This be- 
gan in May, 1979 when ICARDA and the Inter- 
national Fund for Agricultural Development 
(IDRC) signed an agreement to initiate a pro- 
ject on faba beans in the Nile Valley of Egypt 
and Sudan. 

In addition to other major functions, this 
project provides funds for the development of 
staff and research facilities in the national pro- 
grams, and also involves a multi-disciplinary 
approach to faba bean improvement in a series 
of "on-farm" trials. Although these trials form. 

the focal point of the project, a number of 
topics have been identified which require 
greater in-depth studies, primarily on national 
and university research stations. Specific re- 
search on these topics has been contracted with 
individual national program scientists. The re- 
sults could lead to appropriate modifications in 
the on-farm testing program. 

This year, 22 on-farm trials were con- 
ducted in Minia province, Egypt's largest faha 
bean producing province. The main studies in- 
cluded assessment of cultivars, plant popula- 
tion densities, and responses to  fertilizers. Two 
trials investigated Rhizobial inoculation x fer- 
tilizer interactions, and four trials studied 
Orobanche control. 

Surveys of production practices began in 
Minia and Behaira provinces of Egypt and the 
Nile and northern provinces of Sudan. A study 



of the current status of seed production in 
both countries, began with assistance from the 
German Technical Agency, (GTZ). 

Sudan 
On-fann trials on a somewhat smaller 

scale than in Egypt, were conducted in the 
Sudan. Trials were grown at five locations pri- 
marily to look at the effects of planting date, 
irrigation regime, weed control, seed rate, sow- 
ing method and cultivar. Additional studies of 
fertilizer and Rhizobial inoculation and plan- 
ting date x cultivar interactions were also ini- 
tiated. 

Two scientists from Egypt and two from 
the Sudan, nominated to study for Ph.D. de- 
grees at universities in the United Kingdom, 
will be supported by the project, to  fit them to 
contribute to it more effectively in the future. 
Reviews of all the literature on faba beans in 

the Nile Valley will be published soon. At a 
meeting planned in Cairo for the late summer, 
1980, the national programs and ICARDA 
scientists will review the progress of the re- 
search, and plan the work for next season. 

In addition, the generosity of IDRC has 
enabled ICARDA to spread its activities more 
effectively through a series of national food 
legume research programs in the North Africa 
and West Asia region. These programs which 
are supported by IDRC and assisted by ICARDA 
include Algeria, Sudan, Egypt, Syria, Turkey, 
Bangladesh and Pakistan. 

Each of the national programs operates in- 
dependently with its objectives, priorities and 
plans of action determined locally by the na- 
tional researchers and policy makers. The cata- 
lyst in this setup is ICARDA's Food Legume 
Improvement Program. 



Finance 

As in all sectors of the world community, ICARDA's 
financial situation has been dominated by inflation which has 
dictated a major constraint under which work has to be plan- 
ned and operated. 

This is very difficult in a changing situation which makes 
it impossible to plan precisely. In fact, recent surges in infla- 
tion have outstripped the most conservative budgets. 

This has affected not only capital works but also the 
operating funds which should enable capital investment to  
be used to the best advantage. 

Recent approved expenditure and proposals for 1980 
and 1981, both years expressed in 1980 dollars, are (US 
$1,000): 

Approved Proposed 
1980 1981 

Research . . . . . . . . . . . . . . . . . . . .  .3,375 4,220 
Research Support . . . . . . . . . . . . .  .I ,43 8 2,073 
Conferences and Training . . . . . . . . .  8 12 911 
General Administration. . . . . . . . .  2,190 2,190 

. . . . . . . . . .  General Operating Costs 937 1,032 
Contingencies . . . . . . . . . . . . . . . . . .  100 1,690 

Total Core Funds . . . . .  .8,852 12,116 

Balance including 
capital funds required . .  .2,306 3,188 

Total. . . . . . . . . . .  .11,158 15,304 

As inflation is a serious problem to Donors as well as to 
ICARDA, the cent& appreciatei what its supporters con- 
tinue t o  do, not only in financial matters but also in their 
associated encouragement OF the work, and in the confidence 
so expressed. 



ICARDA Donors 
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Farming Systems 

Over -view 
During the past year, the Farming Systems 

Program has made significant progress in nar- 
rowing the focus of the role that it will play in 
ICARDA's overall research strategy. The goals 
and objectives are essentially unchanged, but 
the structure of the Program has evolved into 
four main work areas: 

i. Studies of existing systems and prac- 
tices. .. 

11. Cropping and crop:livestock systems 
research. 

iii. On-farm trials in conjunction with 
the commodity programs. 

iv. Soil water and nutrient relationships. 

The development of the soil water and 
nutrients project (SWAN) has certainly pro- 
ceeded well during the year. It will be described 
in more detail after a brief review of the other 
work areas. 

From the beginning, farming systems res- 
earch has been organised in a series of inter-re- 
lated work areas which involve groups of sci- 
entists from different disciplines. Economists, 

Village studies 
Crop:Livestock systems 
On -farm trials 
SWAN 

'sociologists, agronomists and soil and livestock 
scientists have combined to work on different 
projects. 

The studies of existing systems and prac- 
tices aim to  describe how agriculture is prac- 
ticed in the ICARDA Region, and to under- 
stand why current practices are used by the 
farming communities. Hopefully, this under- 
standing will indicate areas of possible improve- 
ment in these systems. 

Village studies 
The major part of this section of work, a 

study of eight villages, is beginning to  show 
promising results after the first three years. 
Eighty-four families are visited monthly. 

The eight villages are in agroclimatic zones 
which range from drier areas (200 to  300 mm 
annual rainfall) where the components of the 
system are cereals, fallow and sheep production, 
to  the higher rainfall areas (300 to  600 mm) 
where cereals, food legumes, summer crops,. 



fruit trees and. forages are important. Two vil- 
lages have about half of their land under ir- 
rigation. 

As the three seasons of the study have had 
poor, average and good annual rainfalls it has 
been possible to make comparisons between 
the seasons as well as the major systems. For 
example, analysis of the first two seasons' data 
shows that in average to poor years, the dry 
area systems are deficient in both wheat and 
livestock feed production. Such a situation in- 
creasingly forces people to find work outside 
their villages or if they have capital, to buy 
livestock and the necessary suplementary feed. 

In the wetter areas, the farming systems 
produced an income-generating surplus above 
the household and livestock requirements. 

Nevertheless the adequacy of this surplus de- 
pends on the size of holding and the availability 
of irrigation. About 75 per cent of families in 
this zone are making a living from agriculture. 

The data allow us to monitor trends in 
existing farm technology and resource alloca- 
tion, as well as providing contact with farm 
families and thus access to the real farm envi- 
ronment. It is hoped that this opportunity will 
be increasingly used in the area of on-farm eval- 
uation of technological innovations. 

In addition to  the village studies, other 
ways of gathering micro level data are being 
tried. For example, a more specific focus study 
on lentil production is being conducted in co- 
operation with the Food Legumes Improvement 
Program. More than 100 lentil producers were 



visited once during the 1978-79 growing season, 
and are being contacted twice this year.This 
project aims at identifying the constraints 
which affect lentil yields and so will guide the 
direction of future research with lentils at 
ICARDA. 

A survey on livestock, now in its second 
year, is being conducted in the steppe area 
south-east of Meppo, where the annual rainfall 
is generally less than 200 mm. This study aims 
to  gather'information which will identify the 
socio-economic husbandry constraints to in- 
creased animal production. 

Crop :livestock systems 
The second work area is cropping and 

crop:livestock systems yesearch. The Farming 
Systems Program has its own research under 

way at Tel Hadya in a series of 2-year and 
3-year crop rotations. Whiie these arelong term, 
they are vital to an understanding of the sys- 
tem and how individual components of the 
commodity programs will fit in. 

The arrival of 100 in-lamb ewes and five 
rams at Tel Hadya in January has made it pos- 
sible to study the integration of livestock and 
crops. Three unit farms of 10 to  12 hectares 
each, are being set up for this study. A major 
objective of this project is to demonstrate the 
feasibility of increasing animal production by 
introducing forages into the cropping system. 

On -farm trials 
The Farming Systems Program is now 

committed to expanding its activities towards 
on-farm trials, testing and demonstration. 

Rainfall zone 

2000 

[:arm net output per person and non-farm in- 
come per person in five zones in northern 
Syria (average of 1977-78 and 1978-79 sea- 
;om). 
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The effect of nitrogen application on the water 
use of barley (var. Beecher) at Jindiress 
(1979-80). 

- 

The effect of nitrogen application on the accumulated water use, the grain yield and the water 
use efficiency of barley (var. Beecher) at Jindiress (1979-80). 

Accumulated water use Grain Water use 
Treatment* (mm) yield efficiency 
(kgN/ha) 9/12 1511 3111 1312 2612 1613 114 1714 2814 715 2515 (k*) (kglhalmm) 

* Beecher barley planted at 120 kg seed/ha with 60 kg PzOg/ha. 
** Effect of  N-application significant at 1 per cent ( f value 17.39). 



Members have worked closely with the Food 
Legumes Improvement Program in the Nile 
Valley faba bean trials in Egypt and Sudan, and 
with the Cereals Improvement Program in 
Jordan. 

Next year's plans include development, 
with the farming families in the eight villages in 
Syria with which ICARDA is working, of trials 
on techniques which have been successful in a 
controlled experiment environment and sub- 
sequently, may be beneficial t o  farmers. 

Soil-water and nutrients 
The SWAN project is one possible source 

of suggestion for new techniques to be tested 
in on-farm experiments. To encompass a wider 
range of environmentalconditions under which 
soil moisture and agronomic studies can be 
conducted, this project has four semi-perman- 
ent 10 ha sites within the Aleppo Province at 
Jindiress (rainfall 550 mm), Kafr Antoon 
(450 mm), Brida (250 mm) and Khanaser 
(200 mm). 

Each site is divided into four 2.5 ha blocks 
which are managed according to the prevailing 
local rotation. This stategy provides 2.5 ha of 
land, free from the residual effects of previous 
experimentation, and in the correct sequence 
of rotation, for studies on cereal and legume 
crops each year. It also allows assessment of 
the residual effect of one year's experimenta- 
tion on a subsequent crop. 

A simple meteorological station at each 
site records rainfall, screen air temperature, 
humidity and Class A pan evaporation. 

These four off-station sites and another at 
Tel Hadya, are also the locations of the agron- 
omy and soil moisture studies in which barley 
(Beecher) is being used as it is the most likely 
cereal to produce a yield at all locations. 

The agronomic variables which are being 
investigated this season are method of sowing, 
a comparison of hand sowing with combine 
drilling; date of sowing; different amounts and 
times of application of nitrogen, with and 
without phosphate; and a range of seedingrates. 

About 300 access tubes have beeninstalled 
t o  enable soil moisture determination in selec- 
ted treatments such as the highest and lowest 
seeding rates, earliest and latest planting, to ob- 
tain preliminary indications about which. as- 
pects should be studied in greater detail next 
season. 

In the other section of this project, due to 
the limited number of access tubes which could 
be installed at 2m depth and subsequently log- 
ged by Neutron Probes, it was decided t o  study 
the effect of only one economic variable, n i t r e  
gen supply, on crop growth and moisture use. 
hloisture accumulation under the fallow, is also 
being monitored throughout the year. 



This trial will run for two years; the sec- 
ond being used to study the effects of this 
year's treatments on the growth of a uniform 
crop h~ 1980-81. 

h both the agronomy and soil moisture 
studies, non-destructive crop observations i.e. 
emergence and tiller counts, yields, grain nurn- 
bers and 1000 grain weights, have been recor- 
ded. Destructive sampling has also been done 
for growth studies. 

The SWAN Program has also started two 
cooperative studies this year. 

In cooperation with the University of 

New England, Australia, a sophisticated trickle 
irrigation system has been set up at  Tel Hadya 
to generate five rainfall regimes, ranging from 
rainfed to assured moisture. Three wheat var- 
ieties and Beecher barley are being grown 
under these "rainfalls". 

This trial aims to estimate crop water re- 
quirements and to examine the effect of sub- 
optimal water availability on the growth and 
yield on a range of crop maturity types. The 
results from this location-specific trial will give 
an interesting comparison with those from the 
off-station sites. 

The other cooperative trial, in conjunc- 
tion with the Food Legume Iqprovement Pro- 



gram, aims to study the growth and yield of The soil analysis facilities will enable 
lentil, faba bean and chickpea under a variety greater attention t o  such things as what is ap- 
of agronomic practices. parently a serious deficiency of nutrients, 

mainly nitrogen and phosphorus, in many soils 
A study has also been started to  examine in the drier areas. This might be limiting crop 

the growth and water use of 10 varieties of growth and yield equally as much as the supply 
faba bean which, in previous seasons, have of moisture. 
shown differential tolerance to drought. 

The appointment of a senior soil chemist 
and the near completion of the soil chemistry 
building at Tel Hadya, mark good progress in 
establishing this vital field of research. It is ex- 
pected that the laboratory will be staffed and 
operational by the end of this year. 





Cereal Improvement 

During the year, the Cereal Improvement 
Program has made some notable advances in all 
of its projects. New barley cultivars have been 
recommended to national programs based on 
promising datacollected throughout the Region; 
sirnilarily, new breadwheat varieties have been 
recommended for planting in Syria; steps have 
been taken to restore research on dumm wheats 
to its place of importance in the Region; the 
possibility of breeding varieties for low rainfall 
conditions has become evident; tolerance to 
environmental stresses is being improved, and 
the winter cereals project in Jordan has com- 
pleted its second season successfully. 

However, one of ICARDA's most far- 
reaching and important projects is the servicing 
and supenision of the regional wheat, barley 
and triticale nurseries and the data feedback 
system. Although 80 per cent of the 900 sets 
are distributed to countries within ICARDA's 
Region, the remainder go to Europe, North and 
South America, and as far as Oceania. 

The nurseries themselves which are ass- 
embled and distributed to some 200 coopera- 
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ting stations in 57 countries, comprise a yield 
trial, an observation nursery, a crossing block 
and a disease screening nursery for each of the 
barley, dumm and breadwheat crops. Triticale 
lines are included in the yield trials and obser- 
vation nurseries. Regional Disease and Insect 
Screening Nurseries and a Regional Diseases 
Trap Nursery are prepared and distributed in 
cooperation with CIMMYT with which 
ICARDA has an excellent working relationship. 

The purpose of the yield trials is to  eval- 
uate selected lines for their yield potential 
under a wide range of conditions. Cooperating 
institutions are able to make selections from 
these lines for further testing or for release in 
their own countries. 

One big advantage of testing over such a 
wide range of conditions, is that early confi- 
dence can be placed in a variety which is s u p  
erior in a number of locations. Under these 
conditions, it can proceed to multiplication for 
distribution to farmers, much faster than if it 
had to be tested for several years in one loca- 
tion to make sure that it was suitable under the 



various conditions which coulcfarise there. 

Another advantage is that a variety which 
shows itself to be susceptible to a disease e.g. 
rust, in one location, can be suspected of even- 
tually being attacked by that disease in another 
area which has not yet experienced that disease. 

Comprehensive results, collected by the 
cooperators, and published by ICARDA, pro- 
vide information from which countries can 
make their decisions. 

Conditions under which the trials are 
conducted, range from the marginal dry areas 
to irrigated land in Egypt and the Sudan, and 
from the mild winters of some Mediterranean 
areas to the cold winters of Turkey, Afghanis- 
tan and Northern Iran. Thus participants can 
select from a number of locations with similar 
environments to their own, as well as across the 
whole spectrum of the program. 

The early lines are raised at ICARDA until 
the F4 generation when they go into the Initial 

Evaluation Trial at the Center. At the same 
time, selected lines from CIMMYT go into the 
Observation Nursery and other nurseries at Tel 
Hadya. 

The most promising lines from both of 
these sources are tested in the three replica- 
tions of the Preliminary Yield Trial, and the 
best of these go on to the Advanced Yield Trial 
and Disease Screening Nurseries at 10 locations 
in six countries. Tests are also conducted in 
Farmers' Field Vertification Trials. The 60 Pre- 
liminary Observation Nurseries, comprising 100 
lines each of barley, dumm, breadwheat and 
rainfed dumm and breadwheat have been 
established in 40 to 50 countries. 

The Regional Yield Trials comprise (i) the 
Regional Barley Yield Trial; (ii) the Rainfed 
Wheat Yield Trial; and (iii) the Regional Wheat 
Trial. 

However, in addition to making available 
to National Programs superior germplasm, al- 
lowing useful and adapted materials to become 



an integral part of these programs, this project 
gives IGARDA the opportunity to  help parti- 
cipating countries in a number of ways; espec- 
ially by visitations and scientist-to-scientist dis- 
cussions and working together. 

These visits by ICARDA scientists help to 
expose operators t o  efficient methods of meas- 
urement and observation which will make their 
results as meaningful as possible for themselves 
and other participants throughout the world. 

ICARDA also helps to  identify produc- 
tion constraints on wheat and barley in the 
Region, and to monitor sources of disease and 
insect resistance and other characters. 

The whole objective is to foster contact 
and cooperation among scientists in the Region 
and national programs through the exchange of 
gemplasm, information and experience. 

Barley 
Most exciting news in the barley program 

was not only the acceptance of the variety 

The performance of some of the ~romisine 

Beecher in Syria, hut the number of lines 
which had better drought tolerance that Bee- 
cher and Arabic Abiad, the most widely grown 
cultivar in Syria. 

In 44 preliminary yield trials, 75 lines had 
desirable plant characteristics and higher yields 
than Beecher, and in six advanced yield trials, 
92 lines had the same advantages. Eighteen of 
these have been promoted for testing under the 
various agroclimatic conditions in the Region. 

In two years, Beecher has been the most 
promising tested cultivar in the B (350 to  
250 mm) and C (less than 250 mm) zones of 
Syria. It is a six-row medium maturity barley, 
being widely adapted to West Asia and North 
Africa. It yields well under stress and is taller 
than the widely grown Arabic White variety. 
Beecher is resistant to yellow rust, and is mod- 
erately resistant to the common diseases of the 
Region. 

Naked barley continues to  be improved to  
meet the needs of areas where it is extensively 

I Barley. Beechy 
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" 
lines of barley in Regional Yield Trials in 
1978-79. 



mw.wlly1 Special attention is given to selecting lines 
rn 0.a 
o aw-rd.' with short, medium and long maturity duration 

to  meet the needs of the Region, and while 
emphasis is placed on the development of 
germplasm in low rainfall areas, some crosses 
have been made to suit relatively higher rainfall 
barley production zones. 

Durum wheat 
In view of the importance of dumm 

wheats in tbe West Asia-North Africa region 
this program is aiming specially to  regain some 
of the acreage which has been lost to bread- * - Inq Uud 8ph -0 

wheats during recent years, with special atten- 
tion to  yield, resistance to diseases, and man- 

The performance of some of the promising agement. A major thrust is for attractive varie- 
Iiies of durum wheat in Regional Yield Trials ties of better appearance and suitability for 
in 1978-79. local consumer preference as well as increased 

nutritive value. 

Drouaht resistance is important to combat - 
the characteristic moisture stress, drying winds 

used as human food. Six of the 44 Iiies tested- 
and hot temperatures during the grain filling 

had a good plant type and a yield level which 
equalled the Beecher check. This is particularly 

stage. 

important because barley is the most dependa- 
ble crop in the low rainfall and low fertility 
areas. 

Progress has also been made with barleys 
which will provide grazing and recover for grain 
production. In fact six lines increased their 
yield after two grazings. Lodging resistance has 
been identified in 42 lines to combat a suscep- 
tibility which becomes a limiting factor as the 
use of fertilizer is increased and better manage- 
ment is applied. Several of these lines have 
been promoted for advansed testing and have 
been recommended to national programs as 
parents in improvement practices. 

The extent of this program is indicated by 
several thousand lines which were selected 
from segregating populations and the 2300 
crosses which were made. 



s~ecial  care to  wonrams which have had  less^ . - 
experience as well as to  others who have al- 
ready developed competence. The Center is 
also continuing to  encourage national programs 
to  evolve production technology for local con- 
ditions through field verification trials. 

Future plans include a hope to  include 
cold tolerance in spring wheats to buffer 
against late frosts. 

Breadwheat 
Highlight of the breadwheat program is 

the possible release of its first variety in Syria 
after three years of farm trials. This variety, 
S. 311-Norteno, has attractive white seed and 
outstanding yield, acceptable breadmaking 
quality and is resistant t o  diseases. ICARDA 
has recommended it to theSyrian Ministry of 
Agriculture which is multiplying it on farmers' 

ICARDA is studying the need for varieties fields. It does well under both high and low 

with different maturation patterns to  suit the rainfall conditions in zones A (more than 

prevailing crop growth periods. In another im- 350mm) and B (250 t o  350 mm). 

oortant area of work. several varieties are show- 
ing resistance to diseases as the result of the 
breeding program. 

In its general dumm breeding program, 
ICARDA is producing a wider range of geno- 
types because durums are restricted in their 
genetic range and, consequently, are vulnerable 
to attackeg. by disease. 

Breeders are aiming at new durum varieties 
which are better suited to  moderate t o  low 
rainfall conditions at modest economic inputs. 
Desirable durums will do well under low rain- 
fall but have a built-in capacity to  respond 
to more favourable conditions. Many lines made 
at ICARDA are looking very good. 

A range of genotypes will be tested locally 
in national programs, some of which can be sel- 
ected from early generations. ICARDA is giving 



In addition, 30 to 40 different lines con 
ing out of the breeding program are averaging 
six per cent higher yields than the standard 
Mexipak, and are 32 to 46 per cent better than 
the local check Florence Aurore. They resist 
drought, have good baking quality, and do well 
under rainfed conditions. 

The general breeding program, involving 
some 1500 crosses a year, is aimed at produc- 
ing genotypes which have improved Water Use 
Efficiency over different stress levels. A change 
in selection procedure has involved a swing 
from concentration on earliness to new me- 
dium-late varieities with well fded grain. There 
is also the possibility of a spring-winter wheat 
cross to do well under drought conditions. 

Regional yield trials are conducted in 50 
to 60 locations; the breadwheats giving the best 
yields in most places. 

Lebanon 

Cereal pathology 
The main emphasis in cereal pathology is 

on resistance t o  disease, particularly in barley 
and durum wheat. One approach involves the 
use of germplasm with different genes for wsis- 
tance against specific diseases, the other builds 
germplasm with multiple disease resistance. 
Priorities are against barley yellow dwarf virus, 
scald and net bloch. Work against powdery 
mildew is being intensified and more resistance 
is being built up against bunt disease. 

Nine hundred and fifty crosses have been 
made against 11 diseases in barley; 900 
against nine diseases in durum wheat; and 600 
against 12 diseases of breadwheat. 

ICARDA is looking forward to  facilities 
such as controlled environment chambers 
which will enable a Regional Virulence Gene 
Survey of wheat and barley rusts. Ultimately 
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The performance of some of the promising lines of breadwheat in Regional Yield Trials in 
1978-79. 
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this will enable advance warnings to be given 
t o  national programs when genes against spec- 
ific races of mst  are no longer effective. 

Triticale 
And after an excellent season for selecting 

in 1979, the triticale program has made signif- 
icant advances towards its objectives of produc- 
ing lines with good disease resistance, high 
yielding capacity and specific adaptation to the 
comparatively harsh environments of the 
ICARDA Region. 

Apart from desirable agronomic character- 
istics, emphasis is being placed on selection for 
drought resistance, heat tolerance in the seed- 
ling phase of development, cold tolerance per- 
Formance on shallow soils, and straw produc- 
tion to meet the particular needs of the Region. 
Conscquently, ICARDA is interested in much 
taller plants than those which grow under more 

favourable conditions. In this year's particu- 
larly cold winter a t  Tel Hadya, triticale wasout- 
standing among the cereals in its ability to with- 
stand the conditions. 

Although the initial program was based on 
selection from material supplied by CIMMYT, 
advances have been made with ICARDA's first 
secondary crosses last year and first primary 
crosses this year. Germplasm from Australia, 
Kenya and Argentina has been used to widen 
the genetic base, and attempts are being made 
to introduce adaptable wheat and rye charac- 
teristics. 

Local tests are being conducted over a 
progressive range of rainfall at Khanaser, Brida, 
Tel Hadya (deep and shallow soils) and Terbol 
(Lebanon). Lines are being screened for disease 
in Kenya and selected. "hot spot" disease loca- 
tions. 



The current principal aim is for a grain for 
feeding to animals, and also as a flour diluent. 
ICARDA scientists hope t o  assess the suitabi- 
lity of triticale flour, pure and in blends, for 
making flat breads and semi-flat breads. Ano- 
ther lime of investigation is the value of triticale 
for forage. In this cake the Cereal Improvement 
Program interfaces with the Forage Improve- 
ment Program. 

This year, we are hoping to get a measure 
of the productivity of several Argentinian lines 
which made very much vegetative growth last 
season. Crosses have been made with a view to  
developing a prograrn of $rain growing dual 
purpose lines. Further afield in ICARDA nur- 
series around the Region, triticale has indicated 

a good yield potential relative to  the bread- 
wheats. 

Thus this newest cereal is showing great 
promise of becoming adapted as a very useful 
plant to  the particular needs of ICARDA's 
Region. 

Cereal agronomy 
The response of Arvand, a breadwheat 

which has been bred for poor conditions, t o  
low amounts of nitrogen points to the possi- 
bility of breeding varieties which are suitable 
for low fertility conditions and which will not 
need large amounts of fertilizer - a commodity 
which few farmers in such areas can afford. 
This low cost technological improvement 



would be a significant contribution to  many 
developing countries. 

Another big advance in agronomy has 
been the decision of agronomists at a meeting 
at ICARDA to  set up a program of cooperative 
experiments in which all countries in the 
Region could participate to  answer some of 
their most important questions in production 
technology. Countries would be able to choose 
experiments which would be applicable to  their 
special circumstances. Subjects which have 
been proposed for investigation include fallow 
and tillage systems, crop rotations, crop nut- 
iition (including interactions between water 
and nutrients), mechanical, chemical and cul- 
tural control of weeds, and varietal responses 
to environmental conditions. 

ICARDA also has a big program of famil- 
iarization visits to countries in the Region to 
discuss matters of mutual interest, and ways in 
which the Center can help. 

On-farm work has been principally done 
in Syria and Jordan in such practices as meth- 
ods of sowing, varieties, fertilizers and weed 
control. Experiments are being conducted in 
each rainfall zone and under irrigation. Plots 
are being established both under farmers' con- 
ditions and at "improved" levels of technol- 

ogy. 

Field physiological studies also include 
the reaction of cereal varieties to grazing, 
drought and low levels of soil nitrogen. 





Food Legumes 

With ICARDA's world mandate for faba 
(broad) beans and lentils, and regional respon- 
sibility for chickpeas, food legumes play an im- 
portant part' in the Center's program for the 
improvement of food production in the West 
Asia- North Africa region. 

An outstanding achievement during the 
past year has been the development, in associa- 
tion with scientists from ICRISAT, of new 
genetic materials of chickpeas which are suit- 
able for winter planting. This has become pos- 
sible after five years of thorough and rigid 
breeding and agonomy work. 

Desired genetic qualities such as high yield, 
cold tolerance and resistance to Ascochyta 
blight disease have been identified in germ- 
plasm, and the painstaking task of combining 
the various desirable genes is well under way. 

Experiments, since 1974, have revealed 
that winter-planted chickpeas produce substan- 
tially higher yields than spring-sown chickpeas 
in the Mediterranean region. But, until now, 
lack of Ascochyta blight resistance and insuffi- 
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cient winter hardiness have caused sowing of 
this crop to be delayed until the spring. 

h,iajor reasons for higher yields from win- 
ter planting include a longer growing season, 
permitting development of larger biological 
structure; more favourable soil moisture and 
temperature conditions during reproductive 
growth; better nodulation and less damage 
from insect pests. 

As significant yields were recorded in the 
winter-planted crop last year, when the total 
rainfall was only 240 mm, the earlier sowing 
date may encourage the cultivation of chick- 
peas in drier areas where they are not now 
 grown. 

In summary, four years of work have revealed: 
- Many chickpea lines can withstand the 
cold weather of the low and medium elevation 
winters, and can produce substantially higher 
yields than the spring-sown crop, with a better 
plant stand and nodulation. 
- Winter planting would require protection 
of the crop from Ascochyta blight disease, pre- 



ferably through resistant cultivars, hut would 
possibly need back-up from fungicides. Control 
of Ascochyta blight is essential to the success 
of winter planting. 

-The damage from leaf miner and pod 
borers is not as severe as when the crop is plan- 
ted later. 
- Winter planting would enable the crop to 
be raised successfully under a much lower rain- 
fall than has been traditionally practised. 
- The crop responds better to  increased 
plant population. 
- Even advancing the planting date from 
late spring to  early spring, gives a considerable 
yield advantage. 
- The winter-sown crop has a greater need 
for weed control measures. 
- When planted in non-conventionaI areas, 
chickpeas may need to  be inoculated with 
Rhizobium culture. 

Future work will focus on the develop- 
ment of cultivars and agronomic practices for 
winter planting and demonstration of these to 
farmers through national programs. 

The three most promising resistant lines, 
ILC 195 originating from USSR, ILC 215 (Iran) 
and ILC 482 (Turkey) are being evaluated on 
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24 farmers'fields in Syria in cooperation wit6 
the Ministry of Agriculture. The testingof these 
lines on farmers' fields, in other countries, not- 
ably Jordan, Lebanon and Turkey, in coopera- 
tion with the national programs, is also under 
consideration. 

While this winter-sown chickpea has been 
a major achievement in ICARIIAYs program, 
the bulk of work with food legumes has p r o  
ceeded steadily and progressively. 

Without detracting from this continuing 
work, we present short descriptions of several 
particular areas of interest which indicate the 
breadth of this program and the developments 
which are underway. 

Lentils 
A number of accessions have been added 

to  ICARDA's germplasm collection which has 
been evaluated for various characteristics. The 
1673 new accessions in 1978-79 brought the t o  
tal lentil collection to about 4600; comprising 
3800 small-seeded and 800 large-seeded entries. 

Observations over various numbers of 
accessions included seed size which ranged 
from 1.07 to 8.55 g/100 seeds; days to  maturity, 



154 to  197; harvest index, 0.74 to less than 0.10; 
and the number of primary and secondary 
branches which had ranges of 1.8 to  7.8 and 1.0 
to  7.2 respectively. A total of 116 entries out- 
yielded adjacent check entries. h4ore than 300 
accessions were observed to  be highly suscep- 
tible to natural infestations of root rot. 

A supplementary project was aimed at 
developing plant types which are suitable for 
mechanical harvesting. 

The Canadian cultivar Laird, (ILL 4349) 
was identified as being tall (45 cm) and erect 
with a strong stem, large seed and desirable 
seed colour. However it was relatively late and 
low yielding. A number of crosses are being 
made with this cultivar. 

Considerable variability has been identi- 
fied in the germplasm for height of the lowest 
pod above the soil surface, which ranges from 
6 to  27 cm. Also variability in pod dehiscence 
and pod drop has been evaluated and these 
characters will he engineered in new types 
through crossing and selection. 

Steps have been taken to initiate a project 
on the mechanization of lentil production. In 
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The grain yields of three widely adapted lentil 
lines, and the local check, in seven countries. 

September 1979, ICARDA hosted a seminar on' 
the technology of lentil harvesting, which was 
attended by experts fram Syria, Jordan, Ger- 
many and the United Kingdom. A consultant 
visited ICARDA this year to  help t o  define 
priorities for this project. 

Plasticity, the ability to compensate for 
the yield reduction at low plant population 
levels by increased per plant yield, has been 
evaluated in 500 germplasm accessions. Five 
genotypes were identified as having relatively 
high plasticity; a desired quality under dry 
conditions. Supplementary studies have re- 
vealed that the plasticity decreases as the soil 
fertility and moisture supply improve. The 
local large seeded cultivar has high plasticity. 

Several advanced lines, bulk populations 
and introductions were evaluated in regional 
and international yield trials t o  identify geno- 
types having wider adaptability. Four geno- 
types and one F3 bulk showed relatively wide 
adaptability. Forty-four crosses were made to  
introduce this character. The photoperiodic 
response of 36 diverse genotypes was studied 
in the plastic greenhouse and six genotypes were 
identified as being relatively less sensitive to 
long days. These will be used for crossing t o  



develop wider adaptability. Phosphate application at 50 kg P205 per 
ha gave an economic increase in yield, and 

Lentil agronomic studies have established band placement was superior to broadcast app- 
the superiority of early planting, i.e. in lication. Response to phosphate was higher un- 
November, over the late winter or early spring der limited soil moisture supply than under 
planting Genotypic differences in the sensi- assured moisture conditions. Phosphate ferti- 
tivity to delay in planting have been identified. lized lentils have shown their value in the two 
A higher seed rate of 160 kg per ha and row spac- course rotation with wheat. 
ings of 30 to 45 cm have been found optimum 
for the large seeded local cultivar. Optimum Weeds reduced the lentil yield by 60 per 

depth of planting was 4 cm for the small seeded, cent, and the period 60 to 90 days after emer- 

and 8 cm for the large seeded local cultivars, gence was most critical for weed competition 

both of which yielded better when planted in to the 

hills rather than by continuous drilling. 
A high proportion of lentil cultivars res- 

ponded to inoculation. A yield increase of 46 
per cent was recorded under the best Rhizobial 
strain and lentil genotype combination. Damage 
to root nodules by the larvae of Sitona weevil 
has been found to be very widespread. Fortu- 
nately a very effective control has been achieved 
by soil application of the insecticide carbo- 
furon (trade name). 

Agronomic studies are now being conduc- 
ted at the four SWAN experimental sites and 
on some farmers' fields to identify the inter- 
actions between the varied agro-ecological 
conditions and agronomic practices. 

Chickpeas 
In spite of the striking increase in yields 

possible through the winter planting of 
Ascochyta blight resistant cultivars, because of 
the lack of resistance in local cultivars, chick- 
peas are still planted almost exclusively during 
the spring by farmers in the Mediterranean 
region. Research efforts under conventional 
planting dates have resulted in the identifica- 
tion of a l i e ,  ILC 263, which has averaged 15 
per cent higher yield than the local Syrian cul- 
tivar over the past two years of trials. It is 
currently being evaluated on a large number of 
cultivators' fields in the major chickpea grow- 
ing regions of the country. 



Another aim of the chickpea program is 
to develop tall and erect types which will be 
both easier to  harvest, and responsive to  in- 
creases in plant populations. 

Twenty-four tall lines are being investi- 
gated a t  two population levels, viz. 333,000 
and 500,000 plants per hectare, to study their 
performance a t  closer planting. Segregating 
populations from F2 to F6 are being grown 
with a view t o  selectinn high yielding and 
disease resistant lines. 

ting countries for very large seed, with the con- 
sequent possibilities of premium prices ICARDA 
is investigating the possibility of developing 
high yielding large seeded chickpeas with a 
heavier 100 seed-weight than 40 g; resistance to  
diseases, including root rots; and acceptable 
seed quality. Early results are promising. 

ICARDA is receiving strong help from 
ICRISAT in its investigations against the 
diseases and pests of chickpeas. Early this year, 
a pathologist from ICRISAT spent three months 
studying Ascochyta blight at ICARDA, and an 
entomologist from ICRISAT spent one month 
at ICARDA, looking at the pest problems of 
chickpeas. 

In view of the preference of many impor- 

Faba beans 
Most faba (broad) beans in the region are 

raised under higher rainfall conditions (more 
than 450 mm annually) or with irrigation. The 
major emphasis of the work on faba beans is 
thus to address the problems of increasing and 
stabilizing production under such conditions. 
Yields of irrigated faba beans in excess of 4.5 
and 7.0 tons per hectare were recorded in the 
best entries in yield trials at Tel Hadya and Ter- 
bol respectively. 

Faba beans raised with assured moisture, 
yielded much higher when planted at the end 
of October, and yields were lower as the date 
of planting was delayed. Yields increased 
linearly as the rate of phosphate application 
was raised up to  75 kgP205 per ha. Response to  
Rhizobial inoculation was better in exotic cul- 
tivars than in the cultivars from the region. Tri- 
bunil (trade name) herbicide controlled weeds 
satisfactorily and had the least adverse effect 
on the nodulation. 

In an attempt to develop alternative 
growth habits, interestwas centred around the 
'top-less' types in which the apex terminates in, 



a flower. Thirty crosses were made to a deter- 
minate m u p t  from Sweden, and 51 determi- 
nate plants were selected in an F3 population 
from Denmark. Supplementary studies on the 
significance of branching patterns and deter- 
minate growth habit, as achieved by detopping 
and debranching at appropriate stages of 
growth, revealed that branching was an impor- 
tant character in this environment and about 
three main branches per plant were ideal. 

As with lentils and chickpeas, ICARDA 
has a special program with faba beans in its 
disease screening nursery south of Lattakia. 
Very promising sources of resistance to Asco- 
chyta blight hake been identified and have been 
included in this year's crossing program. A 
number of lines, under both this year's and last 
year's screening conditions have indicated a 

lower susceptibility to Botrytis. 

After two years screening of germplasm, 
16 of the most promising sources of resistance 
to Orobanche have been distributed to nine 
countries in the region for further testing in 
various environments. 

Another project aims to develop high 
yielding and stable faba beans which may pro- 
duce an economic yield of dry seed under 300 
to 400 mm of annual rainfall. The desired cul- 
tivar will have resistance to major diseases, 
insect pests and Orobanche, an efficient growth 
habit, resistance t o  pod shattering, and ade- 
quate nutritional value. A number of accessions 
have been evaluated. The best entry in the rain- 
fed yield trial produced more than 2.5 t/ha; 
outyielding the local check cultivar by 36 per 



cent. The selected genotypes are now being 
evaluated under different rainfall conditions, 
and differences in their soil moisture extraction 
pattern are being evaluated.. 

There are indications that the yield of 
rainfed faba beans can be increased t o  some ex- 
tent by sucll operations as dust-mulching and 
foliar sprays of an anti-transpirant or surface 
reflectant. The screening of a large number of 
Rhizobial strains under rainfed conditions has 
lead t o  the identification of  strains of Rhizo- 
bium which appear to be more drought tole- 
rant. 

A project on the development of faba 
beans for green vegetable use was initiated. 
Five hundred and forty accessions from the 
pure line collection and 260 large-seeded acces- 

sions from the base germplasm collection were 
rated for green bean production. The most 
promising entries are being re-tested this year. 
Twenty-five lines were evaluated in a replicated 
yield trial. Yields in excess of seven tons per 
hectare o f  green beans were recorded following 
continuous pod picking. 

In another trial, yields in excess of 9.5 
tons per hectare were recorded following pick- 
ing on three occasions from plants grown at a 

2 population of 20 plantslm . Yields were lower 
at lower plant population levels. In a date of 
planting trial at Lattakia, green bean yield from. 
a singlc picking was higher from November and 
mid-December than October plantings. The 
earlier date resulted in excessive vegetative 
growth and a build-up of various foliar diseases. 





Forage Improvement 

Continuing rapidly rising populations in 
the countries within ICARDA's mandate are 
placing increasing pressures on cultivated areas 
and rangeland. In fact the rangeland is specially 
vulnerable because crops are advancing into 
marginal areas and thus restricting the land 
which is available for grazing. At the same time, 
stockowners are still endeavouring to  increase 
their numbers of sheep and goats. 

As a result, soil fertility is deteriorating 
rapidly and soil erosion is already acute and 
widespread in some parts of the Region. Unless 
this decline in land resources can be arrested, 
particularly by more productive forage plants, 
lower yields are going to worsen the situarion. 

The social and economic implications of 
this are important because shortfalls in pro- 
duction must be met hy increasingly expensive 
imports. As animal protein, which is essential 
to people, i s  one of the most expensive im- 
ports, every endeavor must be made to main- 
tain current national production levels in meat 
and dairy products especially. 

Temporary pastures 
Germplasm 
Legumes 
Inoculation 
Mechanisation 

Provision of forages tomake this possible, 
involves the identification of the more produc- 
tive species and lines, and the development of 
appropriate management systems. 

One facet of research to  accomplish this, 
involves the improvement of rangelands and 
permanently grazed areas where there is low 
rainfall or poor soil. 

Temporary pastures 
Another important approach, and one 

which is emphasised, is the identification of 
productive species for temporary pastures in 
the farm system; replacing the fallow. Such a 
use of pasture would introduce a new period of 
productivity into the crop rotation and, partic- 
ularly if legumes were present in a pure or 
mixed sward, would improve the soil fertility 
and structure, reduce erosion, and increase the 
yield of the following crop. 

Although such systems have been found 
to be useful in other countries, particularly 
Australia, environmental differences, particu- 
larly temperature, sail conditions and pests and 



diseases, mean that methods which have proved- 
successful elsewhere are not necessarily applic- 
able in West Asia and North Africa. Hence 
commercially available lines from Australia are 
not necessarily well adapted to this Region. 

Thus the role of the Forage Improvement 
Program is to determine the part that commer- 
cial cultivars can play in the Region and to pro- 
vide better adapted lines and related manage- 
ment systems. 

Germplasm 

During the first two years of thc Program, 
work has concentrated on building up the 
germplasm collection which has reached about 
10,000 lines with accessions collected by 
ICARDA and from other germplasm resource 
centers. 

Seed o f  all of this material has to be in- 
creased and sown in nurseries where growth 
patterns can be examined. Accessions are being 
grouped according to their responses to the 
Aleppo area environment at Tel Hadya, the 
Center's main experimental station. Current 
emphasis is on the following annual and pcren- 
nial leguminous genera: Medicago, Onobrychis, 
Vicia, Pisum, Lathyrus and Trifolium. 

Forage cereals, mainly barley and triticale, 
and perennial grasscs are also being tested. Reg. 
ular 3-weekly observations are being made of 
the nurseries, microplots and agronomy trials. 
Single plant and line selections are made for 
rapid early and cold season growth, lcafiness, 
length of growing period and resistance to pests 
and diseases. Selections have been made from 
ahout 15,000 lines of barley established by the 
Cereals Improvement Program. 



Pests are particularly damaging t o  the 
Pisum species, but can also severely inhibit the 
growth and seed production of  Vicia and Medi- 
cago spp. The annual legumes particularly are 
affected by species of Sitona which attack the 
nodules as well as the leaves of the plants. Bru- 
chus species can be serious pests of the seed 
crops of legumes. Onobrychus is susceptible 
t o  powdery mildew, and ICARDA scientists 
have identified some resistant lines. 

Small sward trials, microplots, with two 
replicates, are used t o  screen accessions after 
selection as single plants or as lines in the nur- 
series. These are hanested t o  determine dry 
matter and seed yields. 

And so the initial program is largely a 
matter of accessing material, screening it, and 
testing and building up desirable lincs. Barley 

has an initial advantage because farmers have 
been grazing it for many years. Triticale, a 
newer cereal, is undergoing a parallel program. 

Legumes 

A very important part of the program is 
the integration of the legumes into the crop- 
ping system, and an intensive study of the agro- 
nomic factors which maximise production and, 
at the same time, maintain and build up soil 
fertility. 

In addition t o  the general run of agrono- 
mic experiments such as rates of seeding, times 
of  planting, response of grazing, and so on, em- 
phasis is being placed on the response of cereals 
and forage crops not only t o  phosphatic fertili- 
zer but also to chemical nitrogen in comparison 
with the nitrogen which is fixed in the soil by 



such legumes as Pisum sativum and Vicia dasy- 
carpa. Natural supplies of phosphorous and 
nitrogen are very short throughout the Region. 
Seeding rates of these forage plants and cereals 
are being tested to establish desirable combina- 
tions, as well as to test responses to nitrogen. 

Another important project is the testing 
of vigorous limes of barley and triticale for their 
response to both artificial grazing in which 
plots and rows are cut, and to mob grazing by 
sheep, to test not only the comparable growth 
throughout the season, but also the recovery 
for grain or hay. 

Inoculation 
And still another important section of the 

Program is seeking the overall improvement of 
nitrogen fixation for different forage legume 
crops by finding and introducing more ef- 
fective strains of Rhizobium bacteria by arti- 
ficial inoculation to contribute to dry matter 
production as well as increase the amount of 

residual nitrogen which will be available to sub- 
sequent crops. 

This project also aims to identify and solve 
problems which are associated with nitro~en 
fixation in forage legume crops. Another study 
deals with the effect of the insecticide Carbo- 
furan (trade name) on the nodulation of Pisum 
sativum which has been inoculated with a num- 
ber of strains of Rhizobium which have been 
collected in the Middle East and North Africa. 

In addition to the work at ICARDA's ex- 
perimental site at Tel Hadya, south of Aleppo, 
the Forage Improvement Program has off-site 
experiments elsewhere in the Aleppo district, 
and also at Lattakia, Salamieh, Damascus, Izra'a 
and Kamishley. 

Last year the Australian medicago cultivars 
made vew vigorous growth in yield trials near 
Lattakia and Kamishley where soils are better 



than at Aleppo and rainfall was higher. The 
climate is milder, especially a t  Lattakia. These 
tests are being repeated in this year of above 
average rain. 

Lines of barley and triticale which were 
vigorous in Aleppo and Salamieh orKamishley 
in 1978-79, have been chosen for further test- 
ing this year. The experiments have been de- 
signed to enable choice of the highest yielding 
hay varieties after response 'to chemical nitro- 
gen or with Vicia dasycarpa as the source of 
nitrogen. 

Dry matter production of Mrdicago sativa 
(alfalfa, lucerne) lines is being tested, and an 
experiment near Damascus is investigating 
whether the presence of  a forage legume in bar- 
ley swards under such low rainfall conditions as 
the Damascus area, could increase the value of 
thc fodder and perhaps the total dry matter 
produced. 

Mechanisation 
The Forage Improvement Program now 

has three machines which will facilitate harvest-, 
ing considerably; replacing the old methods 
which were much slower and more expensive. 
These machines are a belt thresher, a suction 
harvester and a forage plot harvester. 

The recently acquired medic belt thresher, 
developed by the South Australian Department 
of Agriuclture, will accelerate the threshing of 
medics considerably; being a great advance over 
the previous slow acting machine. The suction 
harvester is particularly useful for seed of single 
plant medic lines, and the Hege forage plot har- 
vester saves considerable time and labour by 
cutting a swathe of total forage and weighing i t  
in the same operation. 

Thus while the establishment of a needed 
forage program throughout the Region is nec- 
essarily a slow process, ICARDA is well into 
the initial stages from which desirable sdecies 
and management may develop. 





Training and Communications 

For the Center's objectives to be achieved 
effectively in the Region, it is essential that 
both the results of research and the new tech- 
nologies which are based on them, should be 
communicated suitably to national programs. 
These programs wir  assess the Center's fmd- 
ings and, where necessary, will do further adap- 
tive research before the results are extended to 
farmers. 

However, effective work at the national 
level is impossible in the absence of adequately 
trained people to not only extend the results of 
research but also to design and conduct exper- 
iments under local conditions, make the neces- ! 

sary scientific observations, and take full ad- 
vantage of such accessions as improved varieties 
of seed. 

Training courses 
Manuals and publications. 
FABlS 
Reference books 

local people have not had the training to con- 
duct them. In other cases, valuable cultivars 
have not even been sown, experiments have not 
been designed and conducted, scoring for resis- 
tance to disease bas not been possible, and un- 
trained peopIe have been unable to understand 
the terminology of instmctions for new devel- 
opments. 

Short term visits, such as consultancies, 
are very helpful, but in cases such as these, it is 
a great advantage to have trained resident people 
who understand the conditions and needs of 
each country. Training for exacting local con- 
ditions is essential. Communications with 
ICARDA have been inadequate because of the 
limited personal links between the Center and 
national programs. 

Unfortunately, the seriously inadequate In some countries, the number of trained 
number of trained people for these important personnel is quite out of proportion to the area 
tasks, is one of the greatest barriers toincreased of crops which they are expected to serve. Be- 
food production in the Region. cause of this deficiency, rangeland production, 

for example, is at a low ebb although this type 
For example, ambitious national seed pro- of land occupies a large proportion of some 

duction programs have been wasted becaus~ countries e.g. Saudi Arabia, 95 per cent; 



Jordan, 90 per cent; Ira4 70 per cent. 

Technical personnel from several countries 
have been unable to  make estimates of ground 
cover, and have not appreciated such things as 
the environmental changes, often including 
new weeds and diseases, which have accompan- 
ied the improvement of rangeland. 

Training Drograms 
Most countries are aware of these defici- 

encies, and have asked for more training pro- 
grams. In fact, all countries at the recent 
ICARDA workshop on the program for the col- 
lection, evaluation and management of wheat 
and barley germplasm, stressed the urgent need 
for trainees. 

ICARDA is doing its part to reduce this 
deficiency, and consequently stimulate food 
production throughout the Region and neigh- 
boring countries, by organising training 
and providing news services to national pro- 
grams, scientists and other people. 

The five areas of training activity are (i) 
group residential courses, (ii) short-term train- 
ing, (iii) individual training, (iv) graduate de- 
gree training and (v) national level training. 

The six- non nth courses which cover most 
of the growing season, are provided at ICARDA 
in cereal production, food legume production 
and forage crops. They have been character- 
ised this year by a tremendous increase in the 
enrolment for training in forage crops, the 
number being 16, compared with 9 in 1979 
and 4 in 1978. 

Enrolments in the other courses this year 
are cereal production, 15, food legume pro- 
duction, 15. 

Courses are based on the need for an ap- 



preciation of the importance of (i) a well bal- 
anced approach to research, (ii) an understand- 
ing of the 'cropping systems and practices 
which farmers use, and (iii) a recognition of the 
limitations of research station studies and their 
application to farmers' conditions. 

Specific areas in which deficiencies are 
most acute include, for example in faba(broad) 
beans, weed control, pathology, entomology, 
breeding, seed tecnology, hybridisation tech- 
niques and tolerance to drought and coldstress. 
Other less urgent needs include training in soil 
studies, genetics for breeders and anti-nutri- 
tional factors. 

Three years of training courses at ICARDA 
point to the next step of national training pro- 
grams in the Region, especially now that valu- 
able links have been established through train- 
ees from many different countries. While such 
national courses would be led initially by 
ICARDA's training officers, previous trainees 
could play a very important part, both in the 
organisation and conduct of the studies. 

ICARDA's training officers also see a need 
for further emphasis on an integrated approach 
to agricultural research, so that'the trainees are 
aware of the long term benefits of a multi-dis- 
ciplinary approach to development, and in- 
creased emphasis on experiments which are 
conducted on farmers' fields. 

Future courses may also aim to reduce a 
marked deficiency in communication, and in- 
corporate discussions on ways in which re- 
searchers can strengthen their links with other 
a$culturalists in their field. 

If communications between research 
workers, extension workers, information wor- 
kers and farmers are clouded, the results of re- 
search could be doomed to qet no  further than 

PARTICIPANTS ATTENDED ICARDA'S 
TRAINING COURSES HELD AT ALEPPO IN 
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AFGHANISTAN 
ALGERIA 
BANGLADESH 
CHILE 
CYPRUS 
EGYPT 
ETHIOPIA 
INDIA 
IRAN 
IRAQ 
JORDAN 
LEBANON 
LIBYA 
MOROCCO 
OMAN 
PAKISTAN 
SAUDI ARABIA 
SOMALIA 
SUDAN 
SYRIA 
TUNISIA 
TURKEY 
N. YEMEN 
S. YEMEN 



the researchers' immediate sphere of collabora- 
tors. 

Manuals 
The training courses are considerably 

strengthened by the production of manuals 
which undergo continuous improvement as the 
result of evaluation by participants in each 
course. These manuals are experiencing a wide 
demand from countries within the Region and 
elsewhere. 

The requests from high level institutions 
such as agricultural colleges and universities has 
placed a strong responsibility on ICARDA to 
produce top quality material. 

Manuals which have been produced this 
year include:. 

Introduction to Wheat and Barley in 
the Near East and North Africa 
Introduction to Statistics and Experi- 
mental Design. 
Introduction to  Seed Science and 
Technology. 
Crop Physiology of Food Legumes. 
Insect Pests of Cereals. 
Introduction to  Genetics (updated). 

A number of lecture notes for workshops, 
conferences and meetings have also been pro. 
duced. 

Links with scientists throughout the world 
have been strengthened considerably by the 
establishment of the newsletter FABIS, the 
first issue of which in 1979 attracted many 
favourable comments from a wide readership 



of people who work with faba (broad) beans. 
The considerably enlarged 1980 edition includes 
several new sections: In-Press abstracts which 
summarise articles which have been submitted 
for publication in journals; Institution Reports; 
Letters and Announcements. 

The current mailing list includes 522 
names from 60 countries including 26 countries 
in the Near East and North Africa. 

ICARDA plans to  extend its links with 
scientists in lentils. The possibility of publish- 
ing LENS, a worldwide newsletter on lentils, 
in conjunction with the University of Saska- 
tchewan, Canada, is being explored. 

These services should help to  bridge the 
gap in information about these food legume 

crops which scientists in national programs 
claim has been largely responsible for the slow 
pace of knowledge transfer at the national level. 

Reference books 
Arising from a workshop on Food Legume 

Improvement and Development at the Univer- 
sity of Aleppo, ICARDA is publishing the first 
comprehensive reference book on lentils which 
has been written in the English language. Con- 
tributors include specialists from a number of 
countries. 

The Center is also publishing a reference 
book on Soil Water and Nitrogen; being a col- 
lection of the review papers which were pre- 
sented at the ICARDAfUNDP workshop on 
"Increasing the Effectiveness of Water and 
Nitrogen in Rainfed Farming Systems in Medi- 



terranean-type environments" in Aleppo, Syria, 
on January 13 to 18, 1980. This book will be 
complemented by the publication of all the 
papers presented at the workshop in the journal 
'Plant and Soil'. 

The Center has been in close touch with 
the Commonwealth Agricultural Bureaux (CAB) 
in England regarding the publication of scien- 
tific abstracts, and is preparing a special anno- 
tated bibliography on lentils. Six hundred and 
fifty lentil abstracts have been obtained from 
CAB, and 650 additional references from IDRC, 
FA0 and other sources. Three thousand faba 
bean abstracts have also been obtained from 
the Bureaux; and annotatrd bibliographies are 
being prepared by consultants in Egypt and the 
Sudan for a Nile Valley Project pubIication. 

During this year, ICARDA has designated 
16 categories of publications. These include the 
quarterly newsletters about activities and 
achievements of the Center, project reports, 
research papers, discussion papers and lecture 
notes which are published as required. News 

items have been sent to daily papers. 

Much information is published in English 
but, where appropriate, translations are also 
made in French and Arabic. An Arabic sub- 
committee of the Editorial committee has 
been established. Translations into Turkish are 
under consideration. 

ICARDA has acquired equipment which 
will enhance the ability of the printing shop to  
produce publications and manuals of good qua- 
lity; thus reducing the Center's dependence on 
commercial firms for much of its printing re- 
quirements. 

Thus ICARDA has expanded its training 
and cammunications activities considerably 
during the year and, indoing so, has taken signi- 
ficant steps to  increase the chances of improved 
production throughout the Region. Through 
better con~munications, the Center has also 
expanded its sphere of influence, especially in 
faba beans, lentils and barley for which it has 
a world mandate. 








