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Statement of Objectives
 

The International Center for Agricultural Reserch in the Dry Areas (ICARDA) was estab
lished in 1977 to undertake research relevant to the needs of developing countries and 
specifically for the agricultural systems in West Asia and North Africa. The overall objective 
of the Center isto contribute towards increased agricultural productivity, thereby increasing 
the availability of food in both rural and urban areas, and Thus improve the economic and 
social well-being of people. 

ICARDA's primary involvement is with rainfed agricultural systems in areas that 
experience limited, winter rainfall. Investiqational work may be extended into irrigated 
areas where it is logical and cost effective to do so, but Center policy remains to give first 
priority to problems of the rainfed sector, an area which has always been at or near the 
bottom of any research priority list. In these environments barley, lentils, and faba beans 
Vicia faba) are among the most important crops. For this reason, ICARDA has been 

assigned the principal responsibility for their improvement. The Center has five principal 
objectives: 

a. To serve as an international center for rescarch into and for the improvement of 
barley, lentils, and faba beans tV'ci; ,iba) and such other crops as may be designated 
by the Board of Trustees in consultation with the Consultative Group on Interna
tional Agricultural Research (CGIlAR). 

b. 	To serve as a regional center, in cooperation %Aithother appropriate international 
agricultural research centers, for research into other crops of major importance to the 
region, such as wheat and chickpeas. 

c. 	To conduct research into and develop, promote, and demonstrate improved systems 
of cropping, farming, and livestock husbandry. 

d. 	To coliaboate with and encourage cooperation and communication among other 
national, regional, and international institutions in the adaptation, testing, and 
demonstration of improved crops, farming, and livestock systems. 

e. To foster and support training in research and other activities carried out in the 
furtherance of its objectives. 
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ICARDA Donors 

Currency: US $ (x000) 

Core Operations (1985) - Forage 240 
- Durum Wheat 174 

Unrestricted and Capital OPEC 
- Barley Improvement 162 
- Buildings 596 

Australia 422 UNDP 
Canada 662 - SWAN 200 
China 50 USAID 
Denmark 97 - Barley Diseases 160 
Ford Foundation 175 
Germany 668 
IBRD (World Bank) 5,250 
Italy 
The Netherlands 

348 
343 Special Projects (1985) 

Norway 283 
Saud: Arabia 600 BMZ/The Netherlands 
Spain 100 - Seed Productiu i Organization 91 
Swteden 364 Ford Foundation 
United Kingdom 
USAID 

622 
5,300 

- Farming Systems 
- Factor Constraints 

75 
125 

I DRC-Manitoba 
- Faba Bca.l Pathology 105 
- Lentil Harvezt Mechanization 50 

Restricted and Capital - Lentil Hlaploid Culture 24 
- Arabic Dimension Services 20 

Arab Fund 343 - Faba Bean Insect Pollination 13 
France 127 - Survey of Forages 10 

IDRC IFAD 
- Food Legumes (N. Africa) 132 - Nile Valley n'ecial Project 1,000 
- Farming Systems (Tunisia) 117 OPEC 
IFAD - Inproved Wheat Technology/Sudan 49 
- Buildings 500 USAID/AZRI 
Italy - Baluchistan/Pakistan 492 
- Buildings (GRU) 313 - Cereals/Jordan 45 

Arab Fund: Arab Ftud for Economic and Social Development 
IDRC: International Development Research Centre, Canada 

IFAD: International Fund for Agricultural Development 
UNDP: United Nations Development Programme 

USAID: United States Agency for International Development 
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INTRODUCTION 

In the region that ICARDA seeks to serve, the summers are invariably hot 
and devoid of rain. So, except in those areas where irrigation is 
available, farmers must plant their crops in winter and take advantage of 
the precipitation that falls only in that season of the year. To grow 
crops in winter, in a region largely subjected to a continental climate, 
is hazardous at best, and it was exceptionally so in 1984/I:: 

Late in the growing season, during February and March, there was a 
severe frost, which lasted 19 days at the sites where most of ICARDA's 
experiments are carried out. Temperatures fell to -9.5'C at the main 
station at Tel Hadya and to -10.2'C at Jindiress: similar conditions were 
experienced at Breda and Khanasser. Meteorological statistics suggest
that such a severe frost, so late in the season, is likely to occur only 
twice in a century. After the frost, there was a long spell that was both 
hot and dry. Rainfall, which had been above average at the start of the 
season, was below average for the remainder of it. The crops were 
severely damaged, and yields were well below expectations. 

Such conditions are disastrous for farmers, but they can be a blessing 
for scientists. For eight years, ICARDA has been ,creening cultivars and 
breeding for tolerance of frost auin drought. The winter of 1994/85 showed 
us how the germplasm responds when subjected to both of these stresses in 
the same season. Of all the cultivars that we planted, we found out which 
showed tolerance and which did not. The data from this growing season are 
of great value for our breeding programs and will enable us to recommend 
cullivars that have demonstrated a capacity to survive and to yield. 

Barley is one of the most important crops in this region, and ICARDA 
places emphasis on the development of cn ltivars for use in areas with less 
than 300 rum of annual rainfall. Advanced breeding techniques were used to 
hasten the stabilization of desireu characteristics, especially stress 
tolerance, and to gain vct:; to the variability available in landraces 
and in barley's wild relati' e, Horde'un spomltane'om. This research also 
seeks to comprehend the p;,ysiological factors that influence a plant's 
ability to resist different types oi stress. 

As in the past, ICARDA's cultivars were extensively used by national 
programs in 1984/85. Three new barley varieties were released in Tunisia
and two durum wheat varieties in Algeria. From tie food legume material, 
a lentil variety was released in Ethiopia, and a chickpea variety in 
Cyprus. 

Cereal material from ICARDA was extensively used in our host country,
Syria, for on-farm testing, seed mu ltiplication, and possible release: it 
was similarly used in Algeria, Chile, China. Cyprus, Ecuador, Egypt, Iran, 
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Iraq, Jordan, Lebanon, Libya, Mexico, Morocco, Pakistan, Portugal, Spain, 
Sudan, Thailand, Tunisia, and Turkey. In food legumes. on-farm trials 
with lentils, faba beans, and chickpeas were started in Syria; with 
chickpeas and lentils in Turkey; with chickpeas in Egypt and Morocco; and 
with lentils in Pakistan. 

Lentil production has fallen in West Asia because of the high cost of 
harvesting by hand. In 1984/85. ICARDA successfully developed a 
mechanical harvester for lentils. The effectiveness of this machine at 
the research station is leading the Syrian national program to test its 
performance on farmers' fields in the 1984/85 season. 

Evidence is accumulating that farmers can increase their profits by up 
to 75% by growing a forage legume in place of fallow after a barley crop. 
The forage legume can either he grazed. or harvested and stored for winter 
feed, and it allows sheep flocks to be increased by as much as 100o. 

A survey in western Syria permitted ICARDA scientists to identify the 
medic species that occur naturally. One of these, Medicago rigidula. 
which is tolerant of frost, has been studied in pasture/cereal rotatiops 
managed by farmers at the village of Tah. near Aleppo. The land proves to 
be as profitable in the pasture year as it is in the cereal year, and 
enough of the medic seeds survive the cereal year so that the land does 
not need to be r,-seeded to establish the pasture again. 

Vetches are also interesting for use in rotation with cereals, and 
work was concentrated on selection and breeding. Some vetches have been 
identified that are resistant to root-knot nematode, to several foliar 
diseases, and to frost, yet they also produce a large yield of herbage and 
seed.
 

Previous research at ICARDA had shown that, when fertilizer is applied 
to barley, more of the available moisture is taken up by the plant and 
less is loqt by evaporation from the soil. The better water-use 
efficiency leads to higher yields without calling for irrigation. In a 
cooperative project. ICARDA and the Soils Directorate of the government of 
Syria have now carried out trials fertilizing barley on farmers' fields in 
the northern areas of the country. These show that fertilizer, 
particularly phosphorus. increases profits as well as yields, and also 
reduces the variability of yields. As the government is offering 
comprehensive agricultural credit to farmers in the dry areas, there are 
good prospects that they will adopt the practice, once it has been 
demonstrated to them by the Syrian agricultural extension services. 

In an average year, Syria imports barley to make up for low domestic 
production but, if only one quarter of the observed yield increase could 
be realized nation-wide, those imports woule no longer be needed. 
Meanwhile. ICARDA continues the studies to "fine tune" its understanding 
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of how barley responds to fertilizer: under different environmental 
conditions, in different crop rotations, and using various methods of 
placement. 

Phosphorus may also be the key to improving the productivity of vast 
areas of marginal land that are used only for grazing. Studies have shown 
that the phosphorus increases plant growth to a degree that may make it 
profitable for livestock farmers to apply this fertilizer. 

An extensive survey of wheat producers in northwestern Syria has shown 
that farmers base their practices. particularly with regard to fertilizer, 
on a careful assessment of the environment as determined by the rainfall 
during the season, the previous crop on the same land, and tlh type of 
soil. Thus, as improved management practices are developed, there are 
good prospects that the farmers will have the means to apply them. 

The extreme variability of the climate in this region applies, not 
only from season to season, but also from place to place. Areas that are 
only a few kilometers from each other may experience ma, kedly different 
weather in the same year. Rain and frost are often quite local phenomena 
and, when this is coupled with variations in soil and slope, we must 
acknowledge the fact that we are working under a great diversity of 
agroecological conditions. Cultivars and farming practices that are 
effective in nric zrea may be quite unsuitable in an adjacent area. 

As ICARDA further enhances its understanding of the region, it can 
characterize zones according to their agroecological conditions and tailor 
its recommendations to suit the environment of each. For example, we 
should be able to recommend one cultivar for a zone that is likely to 
suffer a prolonged drought following rain early in the season, and perhaps 
a quite different cultivar where there are likely to be late-season rains 
to promote the development of foliar diseases. 

It is most unlikely that a given cultivar will ever be the best 
everyw.here in the region, and breeders must target their development 
prograns to particular sets of conditions. Equally, agronomists must do 
the same as they seek to find more effective farrming systems. 

However, even after homogeneous zones have been identified and 
research has been directed to meet the particular conditions of each of 
them, we are still left with an immense season-to-season variability 
within any one zone. Hence, much of the work of ICARDA is still focused 
on the maintenance of yields from season to season at the same place. The 
techniques available include: 

- the introduction of legume crops in rotation with cereals 
- more effective tillage to conserve and manage soil moisture 
- irrigation with a limited amount of water to supplement inadequate 

rainfall. 
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- the management of phosphorus fertilizer, particularly to reduce its 
fixation in calcaieous soils. 

Such developments, however, require a thorough understanding and 

quantitative analysis of environmental variability and its effect on 
crops. ICARDA carries out statistical analysis of field experiments and 
climatic data, and it has also constructed a computer model that simulates 
plant growth under a range of different environmental conditions, genetic 
characteristics, and management practices. 

It is evident, especially if research is to be targeted for particular 
agroclimatic environments, that an international center must work in very 
close cooperation wikh national institutions. Indeed, those national 
institutions are the quintessential players in any sustained effort to 
increase food productioii. ICARDA seeks always to enhance the role of 
national institutions, not only as partners in experiments, but as 
executors of the programs that will ensure that the results of research 
find application in farmers' fields. 

In 1985, ICARDA strengthened its links with national programs, 
particularly in Ethiopia, Iran, Iraq, Jordan, Morocco, Tunisia, and 
Turkey. Details will be found elsewhere in this report, and I flag here 
only three of the more significant developments: 

- The Nile Valley Project is entering a new phase. Ethiopia has now 
joined the original partners, Egypt and Sudan. All the participating 
countries have been impressed by the techniques that have been 
developed to increase the production of faba beans, and they 
continue to expand the area in which these techniques are applied. 
Together, they have asked ICARDA and CIMMYT to establish a 
new project, based on the same methodology, to improve their 
production of wheat and barley. 

- The Quetta Project in Pakistan, financed by USAID, made a good 
start by successfully carrying out the plantings for tile 1984/85 
season. The project had a busy year: there was a farming-systems 
workshop, a meeting on chickpea breeding, an expedition to collect 
food legumes, and the continuation of the high-altitude cereal and 
legume research. 

- A series of collaborative projects between ICARDA and Syria is under 
way-the most important being the joint on-farm trials. Farmers, 
scien:iss, and Ministry officials attended several field days and 
there were travelling workshops dealing with cereals and food 
legumes. 

In keeping with the CGIAR philosophy, ICARDA is encouraging those 
national programs with which there has been collaboration for some years, 
to assume increased responsibilities. There is now a much greater 
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involvement of national programs in the testing and evaluation of cereal 
and food legume material and in on-farm trials of elite cultivars. 
Knowing the agroclimatic conditions of some of the countries in the ICARDA 
region over several years, ICARDA has started offering "methodology 
designs" to these countries to test on their own, rather than at ICARDA 
headquarters. The strategy is that ICARDA graJually transfers the 
adaptive research to national programs and moves "upstream" by 
concentrating on innovive and applied research. 

The other "threads" of the network with national programs are: the 
international nursery system, exchange of germplasm, visits by scientists, 
exchange of publications, workshops and seminars, and training. ICARDA 
sees training as one of the most important components of the network. In 
1984/85, ICARDA organized three long-term residential training courses at 
Aleppo. Additionally, there were six short courses: two at headquarters, 
two in Morocco. one in Pakistan, and one in Syria. A total of 225 
individuals participated in these and other more intensive individual 
training programs; this figure compares with 203 in 1984, and 128 in 1983. 

ICARDA also collaborates with many advanced research centers in 
developed countries. Again, these activities are detailed in the main 
body of -tiis report and, here, i will mention only the new project which, 
with the support of USAID, brings Montana State University into 
cooperation with ICARDA and the national programs. The project is aimed 
at developing high-yielding barley cultivars with broad-based resistance 
to major diseases. 

A seed-production program has been established at ICARDA, and this 
will develop activities in research, production, and training. Indeed, 
the first training course was held in September 1985. 

The genetic resources unit at ICARDA, as in past years, provided a 
useful service to researchers at the Center as well as to those in 
national programs. Germplasm collections were made in Egypt, Turkey, and 
Pakistan, and a greater effort was devoted to the evaluation, 
documentation, and conservation of items already in the collection. The 
unit distributed 15026 accessions of 20 crops to 24 countries. A virology
laboratory was established and a preliminary survey was conducted to 
identify the principal viral diseases of food legumes and cereals in four 
countries of the region. 

The advances made in agricultural research have brought the state of 
the art to an important turning-point. The resources of the earth, 
particularly soil and water, are finite but the demands on their use are 
increasing at an alarming rate. More than ever, it is realized that the 
degradation of the environment and the depletion of resources must ae 
arrested if the goal of a sustainable agriculture is to be achieved. 
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ICARDA actively seeks to re-direct its objectives and its work, and to 
ensure that it will become a true center of excellence in soil and water 
conservation. 

The completion of ICARDA's new buildings at Tel Hadya has been 

delayed. We now hope that these buildings will be ready by early 1987, 
and that their inauguration will coincide with ICARDA's 10th anniversary. 
In spite of our current limited laboratory and office facilities, ICARDA 

staff have continuei to work with a deep sense of commitment to the 
objectives of the Center, a'd the progress reported here bears ample 
testimony. Above all, we are deeply indebted to our donors for their 
generous financial and moral support. Our donors have been the moving 
force behind our successes, and Aith them we share the credit for what 
ICARDA is today. 

It is with gratitude and pleasure that I acknowledge the continuing 
whole-hearted cooperation of our host country, the Syrian Arab Republic: 
of the government for the attention and support it provides, and of the 
people of Aleppo who have always demonstrated a warm hospitality to the 
strangers in their midst. 

I sincerely hope that all those concerned with improving agricultural 
production in the dry areas will find this Annual Report useful. 

Mohamed A. Nour 
Director General 
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The Weather During the 1984/85 Season
 

The outstanding meteorological event of the 
1984/85 season was a prolonged period of 
severe frost unusually late in the season. 
Between 21 February and 12 March, Tel Hadya 
experienced 19 days 
was broken only 
temperature did not 
lowest temperature, 

of continuous frost, which 
by one day wiei the 

drop below zero. The 
-9.5 0 C, occurred as late 

as 3 March. The conditions at Jindiress, 
Breda, and Khanasser were very similar during 
this cold spell, the temperature at Jindiress 
falling to -10.20C (Table I). It is difficult 
to predict the probability of such an extreme 
condition since no such event is evident in 
the 25 years of temperature records available, 
It is unlikely that such a spell of severe 
frost so late in the season would occur more 
often than once in 50 years. Due to the 
occurrence of frost at such a late date, crop 
damage was considerable and often severe, 
especially to legumes. 

In contrast to winter temperatures, which 
were lower than average, the summer of 1985 
was long and hot. At Tel Hadya temperatures 

Table 1. Frost events at some 

stayed close to 401C from the end of July 
until the end of August with only few 
intermissions (Tables 2-5). 

The moisture sup!jly during the 1984/85 
season was far better than in 1983/84. Total 
rainfall surpassed the long-term average at 
Tel Hadya and almost reached it at Breda. At 
Khanasser and Jindiress the totals were below 
the long-term average, the Jindiress total 
being almost as far below the mean as in 
1983/84 (Table 6). Rainfall distribution was 
far from optimal 
features. October, 
except at Khanasser, 
than average, so 
development before 

but had compensating 
November, January, and, 

February were much welter 
there was good crop 
the very cold spell started 

in February. From March onwards, the rainfall 
was much less than is nornmal for the end of 
the season. At Tel Hadya, total rainfall 
until the end of February was 143% of the 
long-term average, and at Breda 115%, but in 
the remainder of the season rainfall was only 
38 and 61% of normal at these two sites. 

ICARDA research sites, 1'0-85. 

1980/ 1981/ 1982/ 1983/ 1984/ Mean 
81 82 83 84 85
 

Khanasser 47 47 66 31 63 51 
-7.5 -7.0 -9.3 -7.0 -9.1
 

Breda 37 40 62 32 43 43 
-6.5 -8.0 -9.8 -5.0 -9.6
 

Tel Hadya 23 39 52 27 42 37 
-4.0 -7.8 -9.8 -4.1 -9.5 

Jindiress 19 39 51 20 38 33 
-4.0 -7.0 -8.5 -2.3 -10.2
 

iI elch set of (111ta,the ttplper row represents the niH1nher of frost lays 
anti the lower row, the absolute miniitm temperature (oC). 
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However, because the early rains were moisture at all sites provided some buffering 
heavy, soil moisture recharge at the end of against the dry conditions in March, April, 
February/early March was excellent at all and May. However, the inadequate rain at the 
sites. At Jindiress the profile was fully end of the season, coupled with the damage 
wetted to 2 m and some drainage occurred'below caused by frost, resulted in mediocre crop 
that depth. This level of stored soil yields in the 1984/85 season. 

Table 2. Summary of monthly climatic data, Tel Hadyn, 1984/85 season. 

Month 

Max. 
temp. 
(0C) 

Min. 
temp. 
(0C) 

Avr. 
temp. 
(1'C) 

Max. 
RH 
(%) 

Min. 
RH 
(%) 

Sol, Wind 
rad. )rn 

(MJ/ni2 ) (kin/d) 
Evap, 
(mm) 

Rain 
(mn) 

No. of 
rainy 
days 

SEPTEMBER 
Mean or total 
Abs. max. 
Abs. rin. 

34.6 
37.8 
31.6 

17.2 
20.8 
13.6 

25.9 
28.0 
22.7 

72 
88 
37 

22 
38 
12 

21.8 
24.1 
19.1 

332 
581 
I11 

10.9 
15.7 
6.5 

0 0 

OCTOBER 
Mean or total 28.0 10.1 19.1 63 22 15.4 169 6.0 28.2 4 
Abs. max. 36.4 17.2 26.5 100 70 19.7 363 9.9 23.0 
Abs. min. 17.5 2.0 10.3 23 9 3.9 82 1.5 

NOVEMBER 
Mean or total 15.6 8.3 12.0 94 62 8.4 151 1.7 98.0 15 
Abs. max. 20.8 13.5 16.4 100 93 13.4 285 4.0 30.0 
Abs. mi. 9.0 -1.1 6.0 86 22 2.5 45 0.2 

DECEMBER 
Mean or total 10.7 0.0 5.3 92 49 8.6 156 1.2 22.0 10 
Abs. max. 15.0 6.8 8.6 100 97 12.6 409 3.0 7.2 
Abs. rmin. 4.4 -6.0 2.5 63 18 2.5 23 0.2 

JANUARY 
Mean or total 11.3 3.9 7.6 96 67 6.8 145 1.2 126.3 16 
Abs. max. 16.4 8.6 12.5 100 98 13.0 294 2.4 45.4 
Abs. uin. 4.7 -0.8 2.9 79 30 1.8 21 0.5 

FEBRUARY
 
Mean or total 9.6 1.6 5.6 87 49 10.5 287 2.3 61.3 14 
Abs. max. 20.1 9.2 11.3 100 91 18.5 735 6.4 14.8 
Abs. rmin. 1.9 -6.8 -1.2 45 17 3.6 58 0.4 

MARCH 
Mean or total 16.9 2.1 9.5 75 28 17.9 244 4.4 24.1 6 
Abs. max. 23.4 12.2 17.6 100 56 21.7 503 7.0 11.7 
Abs. mini. 5.4 -9.5 -1.4 48 12 10.3 80 1.5 
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APRIL 
Mean or total 
Abs. max. 
Abs. min. 

24.0 
31.2 
14.8 

8.7 
13.4 
2.0 

16.3 
20.5 
10.6 

88 
100 
55 

31 
70 
13 

21.6 
26.7 
10.2 

288 
574 
124 

6.7 
10.0 
1.4 

9.6 
7.6 

4 

MAY 
Mean or total 
Abs. max. 
Abs. min. 

30.9 
35.6 
23.4 

14.3 
19.6 
5.0 

22.6 
26,7 
16.5 

80 
98 
43 

26 
38 
13 

24.7 
29.1 
13.4 

310 
703 
117 

9.7 
14.0 
4.3 

3.1 
2.2 

3 

JUNE 
Mean ot total 
Abs. max. 
Abs. min. 

34.0 
39.3 
28.9 

17.6 
20.7 
14.0 

25.8 
28.7 
22.2 

69 
87 
40 

23 
40 

0 

28.9 
31.6 
19.8 

475 
704 
217 

14.7 
19.0 
9.9 

0 0 

JULY 
Mean or total 
Abs. max. 
Abs. min. 

36.4 
40.,4 
33.0 

19.8 
22, 
15.6 

28.1 
31.2 
25.2 

67 
90 
37 

20 
36 

8 

28.6 
29.9 
25.6 

486 
800 
138 

16.1 
19.3 
11.8 

0 0 

AUGUST 
Mean or total 
Abs. max. 
Abs. min. 

39.8 
44.8 
34.0 

21.3 
26.1 
16.8 

30.5 
34.4 
27.4 

66 
91 
29 

20 
38 

9 

25.0 
28.0 
21.9 

371 
719 
135 

14.6 
17.7 
11.5 

0 0 

Mean or total 
Abs. max. 
Abs. min. 

24.4 
44.8 

1.9 

10.4 
26.1 
-9.5 

17.4 
34.4 
-1.4 

79 
100 
23 

35 
98 

0 

18.2 
31.6 

1.8 

284 
800 

21 

7.5 
19.3 
0.2 

373 
45.4 

72 

Table 3. Summary of monthly climatic data, Jindiress, 1984/85 season. 

Month 

Max. 
temp. 
(1C) 

Mill. 
temip. 
(,C) 

Avr. 
temp. 
(1C) 

Max. 
RH 
(%) 

Mil. 
RlI 
(%) 

Sol. Wind 
rad. run 

(MJ/m 2) (kin/d) 
Evap. 
(ma) 

Rain 
(mm) 

No. of 
rainy 
days 

SEPTEMBER 
Mean or total 
Abs. max. 
Abs. min. 

33.8 
40.0 
32.0 

18.6 
21.3 
14.0 

26.2 
28.5 
23.5 

75 
84 
42 

26 
40 

9 

22.5 
27.6 
19.9 

281 
473 
116 

10.4 
19.5 
5.3 

0 0 

OCTOBER 
Mean or total 
Abs. max. 
Abs. min. 

28.5 
31.0 
17.0 

11.7 
18.0 
2.5 

20.1 
27.5 
9.8 

62 
82 
26 

21 
61 

5 

15.8 
20.4 
4.9 

152 
318 

93 

6.1 
11.1 
2.7 

26.4 
25.2 

3 

NOVEMBER 
Mean or total 
Abs. max. 
Abs. min. 

16.2 
21.0 
9.0 

7.9 
14.0 
-I .) 

12.1 
17.5 
6.0 

87 
90 
68 

58 
85 
22 

8.3 
15.7 
2.8 

156 
322 

80 

2.1 
6.2 
0.4 

82.4 
15.0 

15 
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DECEMBER 
Mean or total 
Abs. max. 
Abs. min. 

11.4 
15.5 
6.0 

0.3 
6.0 

-5.0 

5.9 
9.0 
2.9 

82 
89 
47 

41 
72 
11 

8.7 
13.1 
2.4 

182 
437 

68 

1.7 
3.7 
0.7 

44.4 
14.0 

7 

JANUARY 
Mean or total 
Abs. max. 
Abs. min. 

11.7 
16.0 
4.3 

4.6 
8.9 

-0.8 

8.1 
11.6 
2.7 

85 
89 
72 

57 
78 
28 

6.7 
13.6 

1.2 

163 
362 

64 

1.7 
5.1 
0.1 

102.0 
19.0 

16 

FEBRUARY 
Mean or total 
Abs. max. 
Abs. min. 

8.8 
17.8 

1.0 

0.0 
6.5 

-8.5 

4.4 
10.4 
-2.0 

83 
90 
.57 

46 
77 
14 

10.3 
21.2 
2.6 

246 
647 

93 

2.3 
6.4 
0.1 

108.0 
36.5 

13 

MARCH 
Mean or total 
Abs. max. 
Abs. min. 

16.6 
22.9 
4.4 

2.8 
11.0 

-10.2 

9.7 
16.0 
-2.6 

68 
92 
32 

30 
70 
13 

17.9 
25.3 
9.6 

225 
505 
135 

4.8 
11.7 
1.9 

30.3 
15.2 

7 

APRIL 
Mean or total 
Abs. max. 
Abs. min. 

22.7 
32.0 
15.2 

8.8 
12.6 
4.0 

15.7 
20.5 
10.8 

86 
93 
62 

35 
62 
14 

23.2 
28.3 
14.3 

257 
453 
132 

6.0 
14.1 
0.9 

5.6 
4.4 

2 

MAY 
Mean or total 
Abs. max. 
Abs. min. 

29.9 
35.0 
23.0 

13.5 
19.2 
7.0 

21.7 
25.6 
16.2 

84 
93 
63 

27 
60 
10 

26.0 
38.2 

8.8 

228 
451 

51 

6.7 
11.1 

1.0 

8.8 
3.6 

3 

JUNE 
Mean or total 
Abs. max. 
Abs. min. 

32.5 
37.3 
29.0 

17.6 
21.3 
14.0 

25.0 
28.1 
22.4 

74 
88 
42 

23 
38 

7 

29.8 
33.5 
25.5 

380 
547 
124 

11.7 
15.6 
6.2 

0 0 

JULY 
Mean or total 
Abs. max. 
Abs. mrin. 

34.5 
38.9 
30.9 

19.5 
22.2 
16.8 

27.0 
29.1 
24.7 

71 
84 
40 

22 
42 

9 

29.6 
35.8 
25.1 

385 
629 
144 

12.5 
17.7 
8.0 

0 0 

AUGUST 
Mean or total 
Abs. max. 
Abs. min. 

37.3 
44.0 
32.0 

21.3 
26.0 
17.5 

29.3 
33.7 
26.2 

72 
83 
29 

24 
40 

6 

26.7 
31.8 
24.7 

318 
607 
140 

14.6 
23.9 

9.9 

0 0 

Mean or total 
Abs. max. 
Abs. min. 

23.7 
44.0 

1.0 

10.6 
26.0 

-10.2 

17.2 
33.7 
-2.6 

77 
93 
26 

34 
85 

5 

18.9 
38.2 

1.2 

247 
647 

51 

6.7 
23.9 

0.1 

409 
36.5 

66 
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Table 4. Siinmar. of monthly climatic data, Breda, 1984/85 season. 

Month 

Max. 
temp. 
(0C) 

Mill. 
temp. 
(0C) 

Avr. 
temp. 
(0C) 

Max. 
R1 
(%) 

Mill. Sol. Wind 
RH rad. rnt 
(%) (Mihn2 ) (kml/d) 

Evap. 
(mii) 

Rain 
(nun) 

No. of 
rainy 
days 

SEPTEMBER 
Mean or total 
Abs. max. 
Abs. min. 

33.4 
37.0 
29.0 

14.0 
17.5 
11.5 

23.7 
26.0 
20.3 

66 
82 
31 

17 
29 

6 

22.3 
24.9 
19.7 

249 
382 
1I1 

;1.4 
15.9 
8.0 

0 0 

OCTOBER 
Mean or total 
Abs. max. 
Abs. min. 

26.5 
35.5 
15.0 

7.9 
16.0 
-0.2 

17.2 
25.5 
8.5 

57 
87 
20 

16 
67 
5 

16.4 
19.5 
3.7 

162 
370 

91 

6.1 
11.5 
1.4 

23.2 
19.2 

2 

NOVEMBER 
Mean or total 
Abs. max. 
Abs. min. 

15.8 
22.2 
9.0 

7.8 
13.0 
0.0 

11.8 
16.5 
6.0 

92 
96 
85 

57 
86 
26 

8.6 
13.8 
2.2 

191 
375 

74 

1.9 
4.2 
0.2 

37.0 
12.6 

6 

DECEMBER 
Mean or total 
Abs. max. 
Abs. min. 

9.4 
13.7 
5.0 

-0.4 
5.0 

-5.5 

4.5 
7.9 
0.5 

91 
99 
58 

55 
97 
16 

8.4 
12.5 
2.6 

192 
591 
50 

1.5 
4.4 
0.4 

16.8 
4.2 

9 

JANUARY 
Mean or total 
Abs. max. 
Abs. min. 

10.8 
15.6 
4.7 

4.1 
9.0 

-2.8 

7.4 
12.3 
3.4 

94 
100 
74 

63 
94 

7 

7.1 
12.4 

1.8 

155 
376 

52 

1.2 
4.2 
0.0 

87.4 
25.4 

13 

IEL RUARY 
Meao or totai 
Abs. max. 
Abs. rlin. 

9.4 
20.0 
0.5 

1.0 
7.8 

-8.1 

5.2 
11.4 
-1.7 

88 
99 
45 

49 
85 
19 

10.5 
19.2 
3.9 

279 
749 
110 

2.4 
7.2 
0.4 

57.8 
19.0 

8 

MARCH1 
Mean or total 
Abs. max. 
Abs. min. 

17.0 
24.2 
4.8 

3.0 
14.3 
-9.6 

10.0 
18.4 
-1.9 

74 
100 
42 

29 
44 
17 

18.7 
24.0 
9.5 

237 
516 

88 

4.4 
8.0 
2.7 

18.4 
9.0 

4 

APRIL. 
Mean or total 
Abs, max. 
Abs. min. 

24.6 
31.8 
16.3 

8.5 
15.0 
2.9 

16.5 
20.5 
11.8 

94 
100 
74 

32 
69 
12 

23.3 
29.2 

7.1 

196 
341 
96 

6.1 
9.7 
1.8 

27.6 
23.6 

3 
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MAY 
Mean or total 
Abs. max. 
Abs. min. 

31.0 
36.0 
23.0 

13.2 
20.2 
4.0 

22.1 
27.4 
14.4 

86 
100 
64 

22 
41 

6 

26.3 
33.4 
15.1 

226 
470 
100 

10.2 
15.9 
4.4 

8.4 
3.2 

3 

JUNE 
Mean or total 
Abs. max. 
Abs. min. 

34.3 
39.0 
29.0 

16.2 
20.8 
12.0 

25.3 
28.8 
21.4 

73 
95 
43 

19 
38 

8 

31.0 
33.4 
23.4 

331 
533 
150 

14.1 
,77 

:0.6 

0 0 

JULY 
Mean or total 
Abs. max. 
Abs. nin. 

36.2 
39.9 
32.6 

17.9 
21.5 
13.4 

27.1 
30.7 
23.7 

74 
95 
37 

19 
43 

9 

29.7 
31.5 
27.4 

353 
604 
161 

15.7 
18.6 
12.4 

0 0 

AUGUST 
Mean or total 
Abs. max. 
Abs. min. 

38.5 
43.3 
31.9 

19.6 
25.5 
14.0 

29.0 
33.4 
24.7 

68 
95 
28 

17 
33 

7 

25.9 
27.6 
21.1 

304 
562 
132 

15.6 
21.2 
12.4 

0 0 

Mean or total 
Abs. max. 
Abs. min. 

24.0 
43.3 

0.5 

9.4 
25.5 
-9.6 

16.7 
33.4 
-1.9 

80 
100 
20 

33 
97 

5 

19.0 
33.4 

1.8 

240 
749 

50 

7.6 
21.2 

0.0 

277.0 
25.4 

48 

Table 5. Summary of monthly climatic data, Khanasser, 1984/85 season. 

Month 

Max. 
temp. 

()C) 

Mill. 
temp. 
(0C) 

Avr. 
temp. 
(C) 

Max. 
RH 
(%) 

Min. Sol. Wind 
RH rad. Iall Evap. 
(%) (MJ/hn 2) (ki/d) (mm) 

Rain 
(nun) 

No. of 
rainy 
days 

SFEPTEM FR 
Mean or total 
Abs. max. 
Abs. min. 

34.4 
37.5 
30.0 

14.9 
20.0 
11.8 

24.6 
27.5 
21.7 

54 
72 
22 

12 
21 

6 

25.9 
28.5 
23.0 

301 
495 
126 

14.5 
19.5 
9.7 

0 0 

OCTOBER 
Mean or total 
Abs. max. 
Abs. min. 

26.3 
36.0 
15.0 

7.9 
15.0 
-2.0 

17.1 
25.2 

7.5 

52 
84 
15 

16 
60 

4 

19.4 
22.9 
6.7 

167 
373 

64 

7.6 
14.1 
0.9 

16.4 
11.0 

3 

NOVEM BER 
Mean or total 
Abs. max. 
Abs. min, 

15.9 
22.0 
9.0 

7.2 
12.0 
0.0 

11.5 
16.5 
5.6 

94 
99 
82 

57 
89 
24 

12.8 
17.4 
3.5 

178 
353 

46 

2.2 
4.6 
0.4 

46.6 
14.2 

14 
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DECEMBER 
Mean cr total 
Abs. max. 
Abs. min. 

8.6 
12.2 
4.8 

-1.9 
3.0 

-5.6 

3.4 
7.6 
0.6 

97 
100 
78 

57 
93 
20 

12.4 
15 6 
3.4 

173 
472 

10 

1.2 
3.5 
0.2 

13.0 
6.0 

8 

JANUARY 
Mean or total 
Abs. max. 
Abs. min. 

9.7 
15.0 
3.1 

1.9 
8.0 

-4.0 

5.8 
10.4 
0.8 

95 
100 
80 

60 
89 
34 

11.8 
17.1 
5.2 

172 
359 

33 

1.1 
2.8 
0.1 

58.0 
14.2 

22 

FEBRUARY 
Mean or total 
Abs. max. 
Abs. min. 

10.2 
20.0 
0.9 

1.5 
6.5 

-5.0 

5.8 
11.3 
-1.4 

93 
100 
62 

45 
79 
16 

14.6 
22.3 

8.0 

297 
722 
114 

2.5 
8.8 
0.4 

35.6 
14.6 

8 

MARCH 
Mean or total 
Abs. max. 
Abs. min. 

16.6 
23.5 
4.2 

1.7 
12.0 
-9.' 

9.1 
16.9 
-2.5 

82 
100 
38 

23 
38 

9 

22.0 
26.5 
14.4 

255 
459 

92 

5.2 
9.7 
3.3 

8.6 
3.6 

3 

APRIL 
Mean or total 
Abs. max. 
Abs. min. 

25.0 
33.2 
15.0 

7.4 
14.9 

1.6 

16.2 
20.8 
10.5 

77 
100 
55 

24 
68 

9 

25.8 
30.4 
11.2 

257 
515 

92 

8.6 
14.2 
1.4 

9.2 
3.2 

4 

MAY 
Mean or total 
Abs. max. 
Abs. min. 

32.5 
40.0 
24.4 

15.4 
22.8 
7.0 

24.0 
29.0 
16.5 

65 
82 
38 

19 
44 

7 

29.0 
33.3 
18.1 

281 
552 
119 

12.8 
18.6 
3.7 

11.6 
5.6 

4 

JUNE 
Mean or total 
Abs. max. 
Abs. min. 

37.0 
41.2 
32.0 

18.7 
22.6 
14.0 

27.8 
30.9 
24.2 

58 
79 
35 

15 
26 

5 

33.3 
34.3 
32.2 

396 
575 
162 

18.2 
23.0 
14.1 

0 0 

JULY 
Mean or total 
Abs. max. 
Abs. min. 

36.3 
39.7 
30.7 

18.1 
-2.6 
11.8 

27.2 
30.0 
24.1 

55 
73 
22 

16 
35 

7 

32.8 
34.1 
31.0 

415 
683 
180 

20.9 
25.6 
15.0 

0 0 

AUGUST 
Mean or total 
Abe,. max. 
Abs. min. 

39.5 
43.4 
34.2 

19.5 
26.8 
13.7 

29.5 
33.9 
26.1 

55 
79 
21 

15 
30 

7 

29.3 
31.5 
27.4 

341 
575 
143 

19.4 
24.8 
15.0 

0 0 

Mean or total 
Abs. max. 
Abs. min. 

24.4 
43.4 
0.9 

9 ' 

26.8 
-9.1 

16.9 
33.9 
-2.5 

73 
100 

15 

30 
93 

4 

22.6 
34.3 

3.5 

269 
722 

10 

9.6 
25.6 

0.1 

199 
14.6 

66 
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Table 6. Monthly total precipitation (mm) from September 1 till end of August. 

Sept Oct Nov Dec Jan Feb Mar Apr May June July Aug 
Sum 

(mm) 

JINDIRESS 
1984/85 
1983/84 
Long-term 
average 

0.0 
1.4 

1.6 

26.4 
21.6 

25.2 

82.4 
127.0 

51.2 

44.4 
22.6 

99.6 

102.3 
51.3 

89.3 

108.3 
39.2 

76.4 

30.3 
60.4 

59.8 

5.6 
68.8 

46.6 

8.8 
0.0 

19.6 

0.0 
0.0 

2.9 

0.0 
0.0 

0.0 

0.0 
0.0 

0.0 

409 
392 

472 

BREDA 
1984/85 
1983/84 
Long-term 
average 

0.0 
0.0 

1.6 

23.2 
8.0 

13.5 

37.0 
45.0 

32.7 

16.8 
14.4 

59.1 

87.4 
43.6 

48.4 

57.8 
14.8 

38.0 

18.4 
42.8 

35.3 

27.6 
35.4 

35.7 

8.4 
0.0 

16.6 

0.0 
0.0 

1.5 

0.0 
0.0 

0.3 

0.0 
0.0 

0.0 

277 
204 

283 

KHANASSER 
i984/85 
1983/84 
Long-term 
average 

0.0 
0.0 

1.0 

16.4 
0.2 

4.7 

46.6 
18.8 

23.7 

13.0 
5.8 

37.6 

58.0 
42.4 

38.5 

35.6 
21.2 

3F.3 

8.6 
43.6 

33.0 

9.2 
19.6 

28.9 

11.6 
0.0 

16.7 

0.0 
0.0 

1.1 

0.0 
0.0 

0.' 

0.0 
0.0 

0.0 

199 
152 

224 

TEL HADYA 
1984/85 
1983/84 
Long-term 
average 

0.0 
2.2 

0.6 

28.2 
6.4 

19.6 

98.0 
71.5 

50.7 

22.0 
18.0 

54.8 

126.3 
49.3 

62.1 

61.3 
11.8 

46.4 

24.1 
31.1 

41.3 

9.6 
38.8 

36.0 

3.1 
0.0 

15.6 

0.0 
0.0 

2.9 

0.0 
0.0 

0.0 

0.0 
0.0 

0.0 

373 
229 

330 
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FARMING 


In our 1984 Annual Report, we introduced a new 
structure for reporting our research under the 
following headings: Project I . Barley/ 
Livestock Systems (<350 mm annual rainfall); 
Project 2. Wheat-Based Systems (>350 mm annual 
rainfall): Project 3. Intersvsiems Research; 
and Project 4. Cereal/Livestock Systems in 
Tunisia. 

We found ihat this new structure helped us 
to focus more clearly on our planaing and 
reporting, and was well received by readers. 
This year we introduce a new concept to add to 
the value of the report. We present our 
research in the framework of "main themes 
reports" and "highlight reports." Main themes 
represent a substantial research effort 
(either one or several years of work) on 
important project objecti, es. These are 
accompanied by shorter "highlight reports" 
which summarize specific research results 
relevant to the discussion and conclusions of 
the main themes. In this way, we make 
important new information available to our 
readers, but wonlld stress that in some 
"highlight reports" further research will be 
required before firm conclusions can be drawn. 
This year. we report results from Projects I, 
2. and 3 only. Our collaborative research 
with the Tunisian National Program (Project 4) 
made good progress in 1984/85 in on-farm 
trials, follow ip surveys, and livestock 
studies on representative faruts of the target 
groups outlined in our 1983/84 Annual Report. 
The results of these studies are still being 
evaluated, and will be rcported separately in 
early 1986. 

SYSTEMS
 

St-ff Changes 

Dr Dyno Kcatinge, barley/livestock systems 
agronomist was transferred to Quetta in 
Baluchistan Province of Pakistan to lead the 
ICARDA/AZRI/USAID high-elevation farming 
systems project. Dr. Sew,,.,n Kukula, after 4 
years of his research at ICARDA on weed 
control in food legumes and cereals, returned 
to Poland and Dr. Joseph Stephens, 
microbiologist, after his 3 years at ICARI)A, 
returned to Canada. These positions will be 
filled in 1986. but the microbiologist 
position will be transferred to the Food 
Legume Improvement Program, and the weed 
scientist position will be filled by an 
agronomist with a broader responsibility for 
the wheat-based farming systems of the region. 

)r Ronald Jaubert, after 3 years of 
postdoctoral research on village-level studies 
of crop/livestock interactions in 
barley/livestock farming systems, returned to 
France. The work he initiated will be 
continued in collaboration with the Pasture, 
Forage, and Livestock Improvement Program. 

Dr. Awad el-Karim (agricultural eco' omist) 
ret rned to Sudan after a year's postd ctoral 
research. Mr. Salah A. Magid (agriultural 
economist) who spei 9 months with us 
completing his MSc thesis also returned to 
Sudan. Two Phi) students, Mohamed A. S. Abdul 
Moneii (nitrogen fertilizer dynamics) and 
Yousef Sabet (rainfall/soil erosion studies) 
completed their field studies and returnted. 

In early 1985, Dr. Mohamed Bakheit Said 
from tlie Siidan joined tlie progran as Senior 



4 Farming Sysieins 

Training Ofticer. In 1986. FSP will offer an 
innovative 6-week residential training course. 
Four new postgraduate students joined the 
i)rogram: N&. Noureddin Mona (Phi). agricultural 
ectornist) trn Sysria, Mr. Olliar Salem Bin 
Shoib (NI Sc. \%heal agilOIini y) ri S. Yemen. and 
Mr. Wlaiscer el-Nasri (BNF in forage lenines) 
and NIMr. (Uhazi el-Karaki (BNF in lood legunies) 
rOln Jordani. 

Towards the end of 1985, l)r. Peter Cooper 
(prograin leader) will begin a 9 iiotls 
sabbatical heave at Reading lniversity in 
F.imglatud. Much ol his time will be spent on 
writing up aspects of 0 years' work on crop 
mianagemnient and ,,ater-usle rescaich. )uring his 
absence, Dr. Kulu Somcl (economist) will 
coordinate tile prograinm's activities. 

1984/85 Meteorological Suniunary 

Two main 	 icalures of tile weather during tile 
1984/85 season influenced the trials at all 
our stations. First. in the 22 (lays from 17 
Felruary, subzero night tempetatures were 
recorded on all but 2 or 3 days at all sites 
(extremes <-9'C at all sites, Table 1) and 
daily icani temlperature was less than (OTC on 
several diys. 'huis was accompanied by minimum 
relative humidities below 255, on most days. 
The cereal crops, which had commenced stem 
elongation at that tine. suffered severe 
damage, especially a .lindiress, with a total 
loss o expanded leaves and death of main 
tillers. Legurnes also were severely affected, 
especially peas which su ffered a total loss of 
the above-groind ry matter. 

Table i. Frost events during 1980-85 at some ICARDA research sites in Syria. 

Khanasser Ilreda Tel tladya Jindiress 

No. of Min. No. of Mill. No. of Min. No. of Min. 
frost abs. tetip. frost abs. temp. frost abs. temp. frost abs. teilp. 

Month days ({C) (lays (PC) days (0C) days (C) 

Oct ter 	 1980 2 -3.0 
1981 
I182 
1983 
1984 4 -- 2.0 1 -0.2 

November 	 1980 8 - 7.5 8 - 6.5 2 -4.0 3 -2.5 
1981 5 -6.0 4 -3.0 4 -4.2 4 -2.8 
1982 is -5.5 11 -4.2 4 -4.4 9 -5.0 
!983 
1984 1 0.0 I 0.0 1 - 1.1 1 -1.0 

Dlecember 	 1980 17 --5.0 14 -4.5 6 -3.6 7 -4.0 
1981 
1982 10 -6.0 14 -4,2 15 -6,4 16 -- 4.3 
1983 II - 5.5 10 -5.0 10 -3.9 9 -2.2 
1984 24 -5.6 16 - 5.5 16 -6.0 14 -5.0 



Mveteorological Suniaty 5 

Cont 'd 

January 1981 7 -3.0 6 5.0 3 -- 2.4 2 - 2.5 
1982 8 - 4.0 9 -- 6.0 II - 0.6 9 -5.0 
1983 17 -9.3 10 - 9.8 18 ..9.8 18 - 8.5 
1984 8 -3.9 9 -- 3.0 5 -2.4 4 - 1.8 
1985 10 - 4.0 3 2.8 3 -0.8 2 -- 0. 

Febroary 	 1981 10 3.0 6 --2.0 7 - 3.0 6 --2.0 
1982 18 -- 6.0 17 -8.0 17 -7.8 16 -- 7.0 
1983 13 -- 3.0 15 --4.5 11 -3.6 4 -- 5.0 
1984 11 4.3 I1 -- 4.3 9 -3.9 6 -- 2.3 
1985 	 12 5.0 12 -8.1 10 -- 6.8 11 -8.5 

March 	 1981 1 0.0 2 -- 0.4 
1982 16 -. 7.0 9 -4.8 7 -- 4.2 10 -5.0 
1983 4 3.7 0 -- 7.2 4 5.6 4 -- 5.4 
1984 I -0.6 2 - 1.0 1 -0.5 I -0.4 
1985 12 9.1 10 9.6 12 --9.5 10 -10.2 

April 	 1981 2 - 2.0 3 -2.2 3 -2.5 1 - 1.5 
1982 I - 1.2 
1983 1 - 2.2 
1984 
1985 

Seasonal 	 1980/81 47 7.5 37 -- 6.5 23 -4.0 19 -4.0 
Total 1981/82 47 -- 7.0 40 -8.0 39 -7.8 39 -7.0 

1982/83 06 9.3 62 - 9.8 52 - 9.8 51 - 8.5 
1983/84 31 - 7.0 32 - 5.0 25 - 3.9 20 -- 2.3 
1984/85 63 -- 9.1 43 - 9.6 42 - 9.5 38 - 10.2 

Table 2. Monthly precipitation during the 1984/85 season as percentage of the long-term averages. 

Oct Nov Dec Jan Feb Mar Apr May Season 

Tel ladya 144 193 40 203 132 58 27 20 113 
Jindiress 105 161 45 115 142 51 12 45 87 
Breda 172 113 28 181 152 52 77 51 98 
Khanasser 349 197 35 151 93 26 32 69 89 

The second feature was related to rainfall water recharge was particularly high. even at 
(Table 2). Early rains were excellent and to Jindiress. because of the good rainfall 
the end of February were 20 to 60%/c, above distribution. However. in the second half of 
average at all sites except Jindiress. Soil the season, rainfall was low. Less than 40% 
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of average rain in March, April, and May fell was buffered to some degree by the stored 
at Jindiress, Tel Hadya, and Khanasser, and water.
 
only 60% at Breda. Crops suffered a severe Temperature and rainfall records for the
 
stress in later growth stages, although this four sites are summarized in Figs I and 2.
 

Tel Hadya 

-140 
84/85 precipitation (373 mm) 

I Long-term average precip. (330 mm) -120 

50- Monthly mean temp. (84/85 season) -100 

40- -80 

0 E 
E

30- -60 

20- -40 (r 

)

0J 0 

Sept Oct Nov Dec Jail Feb Mar Apr M/ay June July Aug 

120 

140
 

Jindiress 

U 84/85 precipitation (409 mm) 

50- Long-term average precip. (472 mm) 100 

Monthly mean temp. (84/85 season) 
40- -80 

0 E 
E 30- -60 
o i 

E 20- cc-40 

ti 

101 20 

0 -0
 
Sel't Oct Nov Dec Jan Feb Mar Aor ,/av June July Aug 

Month 

Fig. 1. Rainfall and temperature records for Tel Hadya and Jindiress, northwestern Syria. 
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50 - Breda 10050- 84/85 precipitation (277 mm) 

40- 0I Long-term average precip. (283 mm) 80 E
 

- Monthly mean temp. (84/85 season) F
 
= 30 
 -60
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E o20-


-40
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0 I - = ,0 
Sept Oct Nov Dec Jan Feb Mar Apr May June July Aug 

0-Khanasser 5 84/85 precipitation (199 mm) 
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30-
 -60 E 
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Fig. 2. Rainfall and temperature for Breda and Khanasser, northwestern Syria. 

Research Highlights 
- important effects of year, crop rotation,

Some intcresting highlights from our and residual fertilizer ol barley were
Barley/Livestock Systems Research are listed observed, and economics of N and P 
below: fertilizer use was assessed.
 

- in collaboration with tile Syrian Soils  in cooperation with PFLII. we demonstrated 
Directorate, we demonstrated a widespread that forage legumes can be economically 
and highly econonic response of barley to incorporated into the existing crop
fertilizer throughout the drier areas of rotations, either for grazing or for 
Syria in on-farm trials, harvesting and storing as winter feed. 
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In 1984/85, we expanded the Wheat-Based 
Systems Research by conducting an extensive 
survey of wheat production practices in Syria 
to provide a 5ourid basis upon which to build 
ICARDA's on-station and on-farm research. The 
initial analyses of these data highlighted: 

- the relatively recent, but extensive, 
adoption of improved production practices 
by farmers (N and P, herbicides), 

- farmers' judgement a1'eort how much nitrogen 
should be topdressed according to rainfall 
conditions, 

- farmers' evaluation of tile ,-ffect of 
"previous crop" on fertilizer requirements 
of wheat, 

- farmers" attitude to the use of herbicides 
compaied to utilizing weds as livestock 
feed through hand weeding, and 

- tile variability in tillage practices, 
seeding rates, preferred varieties, 
fertilizer rates, weed control measures, 
crop rotations, yield expectations, and 
straw disposal inethod,: associated witl 
wheat production. 

In tile Ilntersvstems Research Project. 
which fociuSes oil a variety oh 'opics relevant 
to all farm ing svstems in the ICARDA region. 
we: 

- conducted detailed surveys, both technical 
and socioeconomic, to assess tie importance 
and implications of supplemenlal irrigation 
on production of winter crops in Syria. 
investigated the effect of niethod of 
phosphate fertilizer application on crop 
response and phosphate fixation and 
demonstrated tile effect of long-term
applications of fertilizer on the phosphate 

status of the soil and its effect oii 
responses to applied triple soperphosphate. 
utilized a wheat growth simulation model 
(SIM'TAG) to demonrstrate the effects of 
soil-water holding capacity, seasonal 
variability of rainfall distribution, arid
genotypic characteristics on the long-term 

probability of wheat yields at six 
locations in Syria. 

- demonstrated tile effect of contrasting 
tillage practices on potential rainfall 
runoff and soil erosion. 

IIn summnary, in 1984/85 we placed an 
increased emphasis on on-farm evaluation of 
improved and innovative production practices, 
initiated some new research activities, and 
further strengthened our collaboration with 
tile Syrian National Program in all these 
activities. 

During the year. FSP scientists visited 
national program scientists in Pakistan, 
India, Jordan. Egypt. Sudan, Morocco, Tunisia, 
Cyprus. Spain. Italy, France, Great Britain, 
Australia. and tile USA to strengthcn our ties 
and cooperatike research programs. Such links 
are vital to our efforts to fulfill ;ot only 
our obligations to outr host country Syria but 
to all countries that ICARDA serves. More and 
more emphasis is being placed on such outreach 
activities and this is reflected i) our much 
expanded training program presented in this 
report. 

Barley/Livestock Systems Research 

In the dry areas of Syria receiving 200-350 min 
of annual rainfall, barley is the principal 
crop grown for feed for sheep. Our surveys 
(toriing the last 4 years have identified 
several constrains currently preventing 
farmers from adopting improved produiction 
practices (ICARI)A 1984a. 1985). Resulting 
from this work, the Fitrming Systems Program. 
in close cooperation with the Pasture, Forage 
and Livestock Program (PIA.T). has developed 
two major research objecti es which are 

reported here. 
First, we are evaluating the biological 

and economic potential for fertilizer use on 
barley. Barley yields are very poor and soil 
nutrient deficiencies are Widespread and yet 
farmers do not apply fertilizer to harlcY, and
file SNial Ministr of' Ag riculture and 

Agrarian Reform has not vvt developed airy 
fertilizer recormmendations for these areas. 
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Our 5 years' research, both on station and in mature crop for subsequent use during the 
farmers' fields, has demonstrated consistent critical winter months when feed shortages are 
and highly economic responses to phosphate and most severe. Both these options were 
nitrogen fertilizer without corresponding investigated in farmers' fields in the 1984/85
increases in crop water use (Cooper 1983). season, and the results are reported here. 
This work was reviewed in a joint Syrian Soils A third option for forage legume
Directorate/ICARDA workshop in 1984, and a utilization, that of hay making, is being
cooperative research program was initiated in investigated in long-term rotation trials 
the 1984/85 season to evaluate the potential established in 1982. Preliminary results were 
for fertilizer use in farmers' fields reported last year (ICARDA 1985), and a full 
throughout Syria. The results of this first analysis will be presented in 1986 after two 
year's cooperation are reported in some full cycles of rotation. 
detail. This on-farm work continues to be Other research on the effects of seed ratL 
supported by on-station research, and two and planting method on forage legume
topics of special interest are reported as productivity is also reported this year, and 
research highlights. The first investigates the results of village surveys on winter 
the implications of year, crop rotation, and supplementary feeding of sheep are 
residual fertilizer effects on fertilizer highlighted. 
responses of barley, and the second reports Our research continues to demonstrate 
the results of an ICARDA/Reading University feasible solutions to the problems of poor
research project which is evaluating barley yields, low incomes, and gradual resource 
varietal differences in root production, and degradation in the barley-producing dry areas 
their implications for water use and water-use of Syria. The focus of this research has 
efficiency. shifted from on-station experimentation to 

testing solutions in farmers' fields, and weThe second area, in which scientists from are now working in closer collaboration with 
FSP and PFLP are working together, is to the Syrian National Program. 
evaluate the potential for introducing 
annual-sown forage legumes into these farming 
systems. Studies on the sheep feeding cycle 
of these systems (ICARDA 1985) have shown that Fertilizer Use on Barley
seasonal shortages of feed are common (in 
winter and spring), and that these can have 
disastrous effects in dry years when farmers A collaborative project between the Soils 
are forced not only to graze their immature Directorate of the Syrian Ministry of 
barley crops, but to sell and slaughter a Agriculture and Agrarian Reform and the 
large proportion of their flocks. Our surveys Farming Systems Program was developed in 
(Somel et al. i984b) have shown that two 1984/85 to assess the biological and economic 
dominant rotations aret used by farmers: a effect of phosphorus and nitrogen fertilizer 
2-year fallow/barley rotation and conti'uous on barley in barley/livestock systems across a 
barley. Forage legumes can be grown, either wide area in northern Syria. Multiple 
as a replacement for fallow, which conserves location - multiple season trials are being
little, if any, moisture for subsequent crops, carried out in farmers' fields. On-farm 
or as a break in continuous barley cropping experimentation of this nature allows farmers' 
which leads to subslanlial yield reduction, reactions and evaluation of the trials to be 
These forage legumes can be used either for gauged, thus providinig a means of assessing
grazing in the spring, or for harvest as a the potential adoption of new technology. 
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Trial Details 

In this first year of the project, trials were 
conducted in farmers' fields at 15 locations 
in the Provinces of llama. Aleppo, Raqqa, and 
Hassakeh. These Provinces span important 
barley-growing areas and reflect conditions in 
which 60% of the total barley-producing areas 
of Syria are located. The trial was also 
planted at our permanent site at Breda. The 
sites were chosen on the following criteria: 
(I) should be level with deep. relatively 
stone-free soil to permit installation of 
neutron-probe access tubes at some sites to 
monitor changes in soil moisture during the 
growirg seaoon, (11) should have been preceded 
by fallow in the 1983/84 season, and (11I) 
should be distributed in agricultural 
stability zones 2 and 3.* 

Prior to sowing, soil samples were taken 
from various horizons to a depth of 100 cm at 
each site to characterize soil conditions, 
Analysis for available phosphorus (P-Olsen 
test) showed generally low values, with all 
but four sites having less than 6 ppin of P in 
the top 20 cm of the profile. The remaining 
sites had less than 10 ppm. Total mineral 
nitrogen (NO3- and NH 4 +) contents in the top 
60 cm were also low (<50 kg/ha) at the 
majority of sites, but there were exceptions, 
particularly arnongst the drier sites. Most 
soils had organic matter contents less than I"(" 
by weight in the top 20 cm, and the maximun 
value recorded was 1.47.. 

All of tie soils ha(' piI values > 8 
throughout the profile; all but one were 
calcareous, but electrical conductivity values 
showed no evidence of salinity. Profile clay 
contents ranged from 47 to 72% , with little 
evidence of textural change within the 
profile. 

At each site the trial was laid out in a 
replicated (2) randonfized complete block 
* Zone 2: 250-350 mm 11j1tih1l withmm eauauill 


>250 1111ill two thids of yeli s 

* Zone 3 >250 mm menr minumal rtinall with >250 
mm1ttlill tIalf Mt,t.;1s 

design with four levels of nitrogen fertilizer 
(0, 20, 40, 60 kg N/ha) and four levels of 
phosphorus (0, 30. 60. 90 kg P.,O,5 /ha). Seed 
bed preparation was carrie, out using 
implements hired in the villages. Plots, 
which were 2.1 -( 12.5 ni in size, were sown to 
barley (variety Arabi Asvad) at 100 kg/ha 
using an Oyjord planter. All of the 
phosphorus and half of the nitrogen was 
drilled with the seed: the remaining N was 
topdressed at the tillering stage. Weeds weie 
controlled by a single application of Brominal 
Plus. and the seed was treated with Vitavax. 

Plant and soil samples were taken at three 
stages during the season: tillering, anthesis, 
and harvest maturity. Only selected 
treatments were sampled at tillering and 
anthesis and the results are not reported. At 
harvest all rlots were sanipled for total 
biomass and g. iin yields, and yield components 
were derived. Selected treatments were again 
sampled for soil-available P and mineral N. 

Crop Responses to Fertilizer 

Rainfall was recorded weekly at each location. 
Seasonal rainfall was excellent at all sites 
until the end of February and in Hlassakeh 
Province throughout the season. However, from 
the begini iwi of March. Hama Province received 
no effecti e rain, and in Aleppo and Raqqa 
Provinces r.iinfall was approximately only 50% 
of "normal.'" Cold and frost at the end of 
February and carly March caused extensive crop 
dlamage especially in Raqqa and llassakeh 
Provinces. Temperatures were lower than any 
recorded at that stage of the season in the 
past 25 years. F-rost damage was less severe 
in the plots to which ihosphorus had been 
applied, but damage was apparently increased 
by herbicide application. 

Trials at two sites failed to establish 
satisfactorily: at one due to soil crus; lig 
an(l at the second (IdLe to inadequate seed bed 
preparation % the im)lemlent availablewhere only 
for this purpose was a disc plow. Two other 
si es were harvested before they could be 
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sampled at maturity. Data from a fifth site Application of up to 40 kg N/ha increased 
could not be used due to an apparent nutrient total dry-matter yields at 7 of II sites.
gradient across the trial which caused major Proportional increases ranged from
yield differences within and between approximately 20% at Hobar and Maboujeh to 95%
replicates. Thus data from 11 sites at Mariamine, but most were about 30-60% 
(including Breda) only were available and are (Table 1). There was a clear relationship
reported here. between mineral N at sowing and the presence

There were significant (p<0.1) increases or absence of a response. There were
in total dry-matter production (TDM) in increased gr,,in yields at seven sites in 
response to phosphorus at 9 of II sites (Table response to N application, and the 
3), principally at the P30 or P60 application proportional response to N was similar to thatlevel. Soil-extractable P) levels at the for dry matter (Table 4).
nonresponsive sites were 5.8 and 9.9 ppm. There were substantial differences in
Elsewhere, the TDM increase was about 20-40%. 1000-grain weight between sites at any level 
but ranged from 7% at Kha~houka to 135% at of N or P. Highest weights were recorded for 
Skiro (Table 3). the sites in Hassakeh Province (Khashouka and

Responses of grain yield to P application Jesaah) where late rains were received ('Fable
largely paralleled those for total dry matter. 5). The reduced grain size, at other sites was
However. the effect was significant (p<0.1) at partly due to water stress during grain
only six sites (Table 4). There was a general filling. With fertilizer, tle smaller grain
trend for 1000-grain weights to decrease with size was more than olt..: by increased grain
increasing fertilizer levels: the effect was numbers as reflected in yield increases.
significant at 9 of II sites for each of P and Significant (p<0.1) P x N interactions 
N (Table 5). The only exception was at Skiro (data not presente(. here) in total dry -matter
where increased grain size with P application production occurred at five sites and at three
confirmed the severe P deficiency. sites in grain yield, with, in most cases, 

Table 3. Mean total dry-matter yield (t/ha) of phosphorus and nitrogen fertilizei treatments on barley (var.
Arabi Aswad) at I I sites in northern Syria, 1984/85. 

Phosphorus 
 Nitrogen
Site P0 P30 P60  1)90 Sig. level No N0- Sig. levelN20 N40  

~------Ib+in 
Mariamine 
flobar 
Breda 
Jifr Mansour 

5.21 
3.70 
5.20 
3.68 
3.35 

5.14 
3.79 
6.06 
4.85 
3.72 

5.51 
4.21 
6.13 
5.60 
4.09 

5.42 
4.27 
6.61 
5.94 
4.04 

nIs 
ns 
x 

xx 
x 

4.2 
2.51 
4.98 
4.12 
3.71 

5.06 
3.53 
5.88 
4.87 
3.62 

5.72 
4.89 
,.41 

5.65 
3.90 

6.22 
5.04 
6.73 
5.43 
3.97 

xx 
xx 
xx 
xx 
ns 

Ghrerifeh 
Maar Shahour 
MahouLjeh 
Skiro 
Khashouka 
Jesaah 

1.52 
2.09 
-4.74 
1.58 
5.02 
6.39 

2.15 
2.89 
6.17 
3.11 
5.43 
7.29 

2.45 
3.11 
6.10 
3.73 
5.39 
7.74 

2.79 
3.75 
5.95 
4.01 
5.68 
7.50 

xx 
xx 

x 
xx 
x 
x 

1.61 
2.06 
4.96 
3.10 
3.86 
6.89 

2.13 
2.81 
5.82 
3.96 
5.03 
6.87 

2.54 
3.31 
6.37 
3.06 
6.21 
7.51 

2.62 
3.64 
5.81 
3.29 
6.42 
7.65 

xx 
xx 
Is 
Ais 
xx 
ns 

xzp< 0.05; XX=j)< 0.(1 
ns z rot significant. 
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Table 4. Mean grain yields (t/ha) of phosphorus and nitrogen fertilizer treatments on barley (var. Arabi Aswad) 
at 11 sites in northern Syria, 1984/85. 

Phosphorus Nitrogen 
Site PO )30 P)60 P90  Sig. level No N2 0  N4 0  N6 0 Sig. level 

lbtin 2.38 2.2b 2.31 2.22 nis 2.05 1 ! 1.83 1 xx 
Mariarnine 1.06 1.7o 1.92 1.92 us 1.29 1.00 2.18 2.20 xx 
Hobar 2.35 2.61 2.5 2.72 ns 2.29 2.64 2.60 2.79 x 
Breda 1.78 2.29 25.3 2.65 xx 2.01 2.20 2.55 2.43 xx 
Jifr Mansour 1.38 1.56 1.49 1.59 x 1.59 1.57 1.49 1.51 ns 

Ghrerifeh 0.69 0.86 0.93 1.01 xx 0.70 0.85 0.98 0.95 xx 
Maar Shahour 1.01 1.29) 1.33 1.50 xx 1.01 1.25 1.42 1.52 xx 
Maboujeh 1.98 2.55 2.16 2.41 n1 2.14 2.38 2.59 2.30 ns 
Skiro 0.06 1.38 1.6-1 1.85 xx 1.40 1.31 1.39 1.43 ns 
Khashouka 2.29 2.46 2.40 2.51 us 1.74 2.24 2.78 2.90 xx 
Jesaah 2.92 3.34 3.56 3.52 x 3.22 3.17 3.46 3.49 ns 

,pP< 0.05; xx=p < 0.01 

ns = nut significant. 

maximum values recorded in the N.0P60  application increased TDM by 19% and grain 
treatment. The nature of the interaction yield by 14% on adjusted means (Fig. 3). 
varied. At two sites there waq a dry-matter However, in zone 3, the maijor response 
response to N in the absence of 1 but no (p0()01) was to phosphorus (53% in TDM' 44% 
effect of P1without N. 1 in the absence of N in grain yield) but nitrogen also caused 
increase(] total dry matter at a third site. significalnt (p<0.01) yield increases-26% in 
whilst at the other two locations both N and 1) TDM and 14,' in grain yield (Fig. 4). These 
were required for a dry-miatter yield increase. proportional increases were calculated Oil 
The pattern for signiicant intt'ractions otl adjusted tleans. 
grain yield was similar to TI)M where sutch There ,cre similar trends for 1000-grain 
interactions occurred, weights in both zones (Figs 3 and I), but 

The data were pooled within agricultural weights were con sistentlv smaller ill zone 3 
zones and stibjected to analysis of covariance than in zone 2. In both zones mininum grain 
using three rainfall terms-rain from the start weights occurred at 60 kg l,0 5 /ha, but there 
of the season to tillering, fion tillering to was a cotitiuned negative response to N at the 
anthesis, and from alhesis to maturity- and highest application level (00 kg N/ha). 
initial Olsen extractable 1)and mineral N as These results show that there cail be 
covariates. Adjusted mean total dry-nialer stbsullitial yield increases with fertilizer 
yields, grain yields, and 1000-grain weights application, though they are based only ol one 
were calculated (Figs 3 and 4). Inizone 2 the season's data. MaxiullUt 'I)M was not achieved 
major and significant (p <0.05) response was to (Figs. 3 and 4), bit grain yields were probably 
nitrogen-48 and 36% for TI)M and grain, close to the mtaximum achievable under 1984/85 
respectively, on adjusted means. lhosphorus conditions. 
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Table 5. Mean 1000-grain weight (g) of phosphorus and nitrogen fertilizer treatments on barley (var. Arabi 
Aswad) at I I sites in northern Syria. 

Phosphorus Nitrogen 
Site P0 P30  P60 P90  Sig. level No N20 N40 N6 0 Sig. level 

ibtin 32.5 30.7 30.8 30.4 xx 32.6 31.2 30.7 29.8 xx 
Mariamine 32.1 32.3 31.9 33.8 ns 35.5 32.7 32.1 29.8 x 
Ilobar 30.7 28.5 28.4 28.1 ns 31.0 29.7 27.1 27.9 x 
Breda 37.5 34.7 33.2 32.8 xx 36.1 34.7 34.0 33.2 xx 
Jifr Munsour 28.4 26.4 25.1 24.8 xx 27.8 27.4 24.8 24.7 xx 

(hrerifcl 29.8 25.7 24.8 24.7 xx 27.6 26.3 26.3 24.8 xx 
Nlaar Shahour 33.9 33.0 31.4 31.1 xx 33.7 32.6 31.7 31.4 x 
Maboujch 30.6 30.7 29.2 28.6 ns 31.1 29.3 29.o 29.0 us 
Skim 28.8 32.4 31.7 33.3 xx 31.8 31.5 32.0 30.9 us 
Kha.houka 36.7 36.2 35.8 34.7 x 36.0 35.2 35.9 36.4 x 
Jesaahl 38.7 39.8 37.3 37.5 xx 39.0 38.1 38.8 37.3 x 

\--I)< 0.5; xx-p < 0.01 

ns = not significant. 

Econintic Evalation With these assumptions, fertilizer 
application consistently gave increases in net 

It is not su fficilent to consider only revenue in zones 2 and 3, indicating the 
hiolOgicial responses. If fertilizer list- is to profitability of fertilizer use on barley 
be inllICI'nentcId in d'ier areas it must increase (]*able 6).
 
the liiancial to so The marginal net benefit/cost
returns Ir'llIllers. all derived 
cconlmic m:ialvsis of the results was carried ratios (Table 6) imply that marginal profit 
out. rates of over 100% can be achieved with 

The adjusted values for TDM and grain fertilizer use. The large increases in net 
yields. within each agricultural zone, were revenue per hectare (max. 1054 SL/ha at N60)60 
used to evaluate the economic feasibility of in zone 2 and max. 911 SL/ha at N40P1),.in zone 
fertilizer application. 3) are sufficient to allow for costs which may

The principal assumptions usedl in the have been overlooked (Fig 5). These 
analyses were: (i) government prices were used preliminary results confirm that fertilizer 
for harley while farm gate costs were used for can be profitably used to increase barley 
fertilizer, (ii) TI)M was converted to an production in drier areas. flowever, some 
economically meaningful quantity of barley caution is necessary in interl)reling data from 
grain value equivalent (IIAREQ), (iii) harvest only one season. More detailed analyses using 
costs were assumed to be 10% of the value of pooled regression techniques will be reported 
BARIiQ. and (iv) fertilizer application costs in near future, --Soils Directorate of Syria: 
were assuied to be 20 Si.lha, totalling 40 J /lbdul Karimn, K. El Iljj/I]ARD/I: P. Cooper, 
Sl./ha for the two applications. K. Somel, /.Molar, II. Harris, D. Keatinge. 
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Fig. 3. The response to N and P In zone 2 after adjustment for the effects of rainfall and initial Pand N fertilizeri. 
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Fig. 4. The response to N and P in zone 3 after adjustment for the OffPcts of rainfall and initial P and N fertilizers. 
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Cests and benefits d fertilizer use.* 
Tab!,! 6. 

N 6 0PW
Zone 2 S 0 NOP3 No 6 0 No -- N:0 0 N, 0 p3 0  N20 P6 0  N2 0 P 0 N40 P0 N4 0 P3 0 N40P6 k N4 0 P90 N6 0 P0 N 6 0 P3 0 6 N60 P9 0 

9 54 8t 6142-U9 53 41 5744 587 5298 5727 6010 
43:,I53 4", 4!,5 4594 4877 tjO 5032 54611k1 4a112mateTotal d '7 24,9 2601 26452350 25212514 2558 

Ta.l Iie0 20 0 2151 2203 2514 2558 
03 2263 2434 


2263
Gran It,2 '155 12434 34 79 38 74 36
(kha) 


of33
l4
Darle\equivalenit 38694 C9 
494 3644 3719 3382 3643 3794
3185 3232

TDM (k. hal 2292 2553 2704 2779 2to8 2690 3110 

4173 42564091 3720 4007
3555 3843 4008

32 3421 3504 
2 S 2974 3057 29


(Gsha) 

Increase in gross
 
revenues due to, 1735
0 1199 1486 1652 

fertilizer 1034
use 1322 1487 157 

447 735 900 983 
287 433 536

(SLha) 

Cost increases (SLiha) 

319 405 222 308 393 479 
Fertilizer 86 171 257 74 160 245 331 148 234 

40 40 40 40 40 40 40 40 40 
20 40 40 40 

149 165 174Fertilizer 20 20 

103 132 149 157 120 
74 90 S8 

9 43 54 45

Iarvestine 602 382 497 598 693 
Total cost 693385 469 291 406 516 625
increases 135 234 331 159 274 

743 916 971 968 817 989 
Net returns due to 

515 514
fertilizer use (SL'ha 152 199 205 288 461 

:.76 1.502.55 2.26 1.88 1.61 2.14 1.99 
t 1.13 0.85 C.62 1.81 1.68 1.34 1.10Martnalt -------------1.34 -- -1.1-- --------------------------------------------0.-5 6 1.81 1.6-cost ratio ----



Table 6 (Cont.). Costs and benefits of fertilizer use. 
---------------------------------------------------------------------------------------------------------------------

NP 0 NOP 3 0 NoP60 N0 P9 0  N 2 0 P0 N20 P3 0 N20 P6 0 N20 P9 0  N4 0 P0 N 4 0 P3 0 N40 P6 0 N4 0 P9 0  N6 0 P0 N 6 0 P3 0  N 60 ?6 0  N6 0P9 0 

Total d
matter (ka 

Gr:.un sield 
hin253' 3450 3 2 4152 2927 383 4262 45JI 3348 4261 4683 4962 3444 4356 4779 5058 

(kehai 122 

Barleqciuivalent o' 
TDM(kL) !n 

Gross renew27es 
(SLiha) I5t 

Increase in gross 
revenues due to 

150 

2247 

2472 

1734 

24S3 

2731 

lS25 

2303 

2903 

135n 

1,06 

20)7 

1727 

24nn 

2713 

ltS3 

2702 

2972 

1953 

2859 

3145 

1435 

2105 

2316 

1805 

2b65 

2932 

1941 

2901 

3191 

2029 

3057 

3363 

1455 

2151 

2366 

1825 

2711 

2982 

1960 

2947 

3242 

2051 

3103 

3413 

fertilizer use 
(SL/'ha) 616 875 1047 241 857 1116 1289 460 1076 1331 1507 510 1126 1386 1557 

Cost increases kSL/ha) 

Fertiizer 

Fertilizer 
application 
ttarestine 

Total cost increases 
(SL,;ha) 

Net resenues due t, 
ferti!hz-r use 
(SL/ha) 

Marminal net benefit/ 
cost ratio 

86 

20 
62 

168 

448 

2.67 

171 

20 
88 

279 

596 

2.14 

257 

20 
105 

382 

665 

1.74 

74 

40 
24 

138 

103 

0.75 

160 

40 
86 

286 

571 

2.00 

245 

40 
112 

397 

719 

1.81 

331 

40 
129 

500 

789 

1.58 

148 

40 
46 

234 

226 

0.97 

234 

40 
108 

382 

694 

1.82 

319 

40 
133 

492 

839 

1.71 

405 

40 
151 

596 

911 

1.53 

222 

40 
51 

313 

197 

0.63 

308 

40 
113 

461 

665 

1.44 

393 

40 
139 

572 

814 

1.42 

479 

40 
156 

675 

882 

1.31 

The yield fi-ures are derived from the pooled analysis of covariance. 
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Structure and Price Responsiveness of This study incorporates the effect ofBirley Production in Syria government programs (announced prices) which 
influence price expectations, the structural 
changes such as land reform, the influence of

ICARDA is paying attention to many aspects of the mutton market oi barley area, and the
the harley-livestock sector. This study effects of annual rainfall. 
considers the impact of government programs on 
barley production at the macroeconomic level. 

Changes in the acreage, production, and Preliminary Results 
yields of the crops for which ICARDA is 
responsible can influence ICARDA research Using a Nerlovian Supply Response approach
priorifes. IiI such cases the success of with price %'.pectations, the long-ruit andtechnological developments can be enhanced by short-run supply elasticities were derived.
utilizing the knowledge gained. With this approach, the desir 2d barley area

The objectives of the study were to: (i) (A) is a function of the expected price:
describe the sheep-barlecy subsector in Syrian
agricullttu re. (ii) apply dynam ic models ofproducer behavior to obtaini estimates of At = a + bP

"" 
+ i 

-c 7 
(1) 

Proucr bhaiortowhere P) is the expe(Kd pi rse .barleyshort-run and long-run supply elasticities for SLt, and it is the errorterm. 
in 

barley. (iii) analyze the response in barley 1 .earea and production in Syria to variation In Price expectation:4are hypothesized to be\"ian i formed through an, "adaptive expectations" 
prices. the environment, and the iniernational 
market, Ild (i%,)examine the implications of process. Hence, the ,hange in expected price 
the results for policy purposes. is proportional to what was expected and what 

Ncrlo\,ian Suipply Respen se and Vector was realized in the previous period: 
Autoregression (VAR) modcs were applied to P - Pt-F = (Pt*1 c 1 - Pt-I (2)
Syrian data for the barley-livestock sector 
during 1951-82. The derived supply 0 <c< I 
elasticities will be usecul for policy where Pt- is tile actual price of barley. 
purposes. The VAR model is useful for
studying the cyclical changes in area. sheep The system of equations in (I) and (2) can
II timhCrs. and other factors in response to be reduced to: 
variations in prices and rain. 

The Supplly response approach is useful to At = ac + (1-c) At 1 + bcPt_ (3)
studv the effects of government progratns ol + wl 
area through the price mechanism. An 
innovative methodology was first used for where W = ut - (I-c) u_1 . 
agriculture 1v Nerlove (1958) and is 
aplropriately called Nerlovian Supply Response Preliminary results for barley area in
analvsis. Syria for the period 1952-82, are as follows:Tlhe basic Nerlovian model postulates that 
farnmers' price expectations change frotn year i) Current price SL/t 
to year and that this change is related to 
differences between actual and expected prices At = 286.4 + 0.40 At. + 0.73 Pt-I
in the past. Adjustment in area, i.e., 

1 
(2%) (5%) (1%)

actual arca planted, is a function of expected 
prices, where Adj R2 = 0.62 F(2,27) = 24.8 (0.1%) 
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ii) US dollar price per ton 1966-82 implying that behavioral patterns of 
supply response did not change belween those 

A t = 195.2 + 0.59 At.I + 2.02 Pt-1 periods. 
(10%) (1%) (5%) 

where Adj R2 = 0.57 17(2,27) = 19.9 (0.1%) Policy Implications 

iii) Constant price SL/t (1975 prices) The results showed that Syrian farmers respond 
to price changes and there was a highly 

A t = 178.8 + 0.82 At 1 + 0.01 Pt-I significant influence of mutton price on the 

(0.1%) barley area in Syria. These results are 
supported by the vector autoregression model 

where Adj R2 = 0.49 F(2,27) = 15.1 (0.1%) where mutton price was a dominant factor in 
barley production. Continuing research on 

Figures in parentheses indicate the alternative models will show the dynamic 
significance level, macroeconomic relations between the barley and 

When current or constant prices (1975 livestock sectors. However, the planning of 
prices) were used the price expectation barley production must consider the livestock 
coefficient was not significantly different sector because it is the driving element of 
from zero at 5% significance. the system. -- N. Mona and K. Soncel. 

The implied area elasticities to price 
were 0. 1-0.3 for the short run and 0.3-0.5 
for the long run. Hence, large price 
increases would be required to induce changes Implications of Crop Rotation, Year, 
in barley areas. and Residual Effects on Fertilizer 

When the reduced equation was reestimated Responses of Barley 
using the relative barlcy price with respect 
to the price of mutton, there was a 
significant influence of meat price on barley In Syria, barley is grown in two principal 

area as follows: rotations; as a two-course fallow-barley 
rotation or as a continuous barley crop. 

= 760.24 - 8532.98 RMP I + 0.51 AtI ICARDA is cooperating with the Syrian SoilsAt 

(2%) (1%) Directorate to evaluate, on a national basis, 

the pot, ntial for fertilizer use in these dry 

wherc Adj R2 =0.58, F(2,27) = 21.08 (0.1%) barley/l',estock farming systems. To date, 
these t,als have been conducted on fields 

RMPI is the current domestic barley price preceded by fallow, and a single season's 

divided by the current domestic mutton price, barley grain and straw yield data have beeii 

both in SL/t. used for economic analysis (see "Fertilizer 

he derived short-run area elasticity to Use on Barley"). Other research at ICARDA and 

price is -0.42 while the long-run elasticity elsewhere has shown that fertilizer responses 

is -0.86, implying that increases in mutton are affected by previous cropping history and 

price strongly influence barley area. so residual responses to applied fertilizer in 

Another exercise was conducted to subsequent years must be considered in any 

incorpo' ate structural change (land reform), economic evaluation. fhese aspecs were 

It, the basic Nerlovian models no structural investigated in detail at a single location in 

change was observed between 1952-65 and northwest Syria. 
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Trial I)etails nitrogen and phosphate (see Fig. 6 for 
treatment level) was sown at Breda in adjacent 

In 1983/84 and 1984/85, a 5 x 5 factorial blocks of uniform land, one under continuous 
trial with 25 treatment combinations of barley and the other preceded by fallow. In 

Fallow/Barley Barley/Barley 

1 983/84 

12 9 6 10 20 120 2 
' '
 

120 -- i 0 1 0 240 120 240 

N kg/ha 20P5 kg/ha N kg/ha 0 P 205 kg/ha 

Constant 2P N NP N p2 

3000 F/B 1353 10.0 1.4 0.009 0.002 -0.02 0.85 
xxx as xxx 

BB/2000 755 5.5 18.9 0.008 -0.115-0.01 0.68 
>'lXX XXX XXX XX 

- 1000~0 
L o 11984/85 

120 90 60 18 1 
30 0--0,60 120 

N kg/ha 0 P205 kg/ha N kg/ha 0 P2Os kg/ha 

Constant P N NP N 2 
P 

2 
p2 

F/B 3320 29.6 11.5 0.06 -0.11 -0.09 0.81 
XXX XXX ns X ns xxx 

B/B 1615 30.5 54.0 0.03 -0.31 0.09 0.79 
XXX XXX XXX ns XXX XXX 

Fig. 6. Effect of year and rotation on the response surface of total dry-matter production of barley to applied N and P 
fertilizer, Breda, northwestern Syria. 

http:0.115-0.01
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both years, treatments were replicated twice----------------------------- 
both earsrtratmntse picate tie wa
in each rotation. Phosphate fertilizer was 

driledeed(17.ith he cmrow pacng,
drilled with the seed (17.5 cm row spacing,
100 kg/ha seeding rate) and 20 kg N/ha was 

topdressed where applicable at sowing. The 
remainder was topdressed at tile start of stem 
elongation. In addition, in 1984/85 the 
previous season's trial site in both rotations 
was sown with an unfertilized barley crop, and 

the plots relocated to measure tile residual 
effects of the 1983/84 fertilizer application. 
At harvest, all yield components were recorded 
in both years. 

The results are presented briefly, with 
reference to total dry-matter production only, 
since trends were the same for grain and straw 
yields. 

The response surfaces of barley total dry 
matter to N and P fertilizer in both years, 
with their respective regression equations, 
are presented in rig 6. The 1983/84 was a dry 
year (204 mm rainfall), but there were 
significant responses in both rotations. In 
the fallow/barley rotation, the response was 
entirely to phosphate with no significant 
response to nitrogen. In the continuous 
barley rotation, there were responses to both 
nitrogen and iphosphate, although the response 
to phosphate was reduced. Rotation had a 
highly significant effect on production, as 
did nitrogen and phosphate fertilizer (Table 
7). The effect of rotation on these responses 
is clear in the significant rotation x 
nitrogen and rotation x phosphate 
interactions, 

The 1984/85 was a year of average, but 
fairly well distributed rainfall (276 mam), and 
production levels were more than doubled. 
Nevertheless, similar trends to those in 
1983/84 were observed. In the fallow/barley 
rotation, there were very large responses to 
phosphate, with reslonses to nitrogen only at 
high phosphate ',.vels (note tie N x P 
interaction in the regressioi, equation). In 
contrast, in the continuous barley rotation, 
large responses to both nitrogen and phosphate 
were measured. The analysis of variance of 

Table 7. Levels of significance of main effects and
itrcin rma NV fpoe aast 
interactions from all ANOVA of pooled data sets 
of two rotations (fallow/barley and barley/barley). 

Residual effects of 
fertilizer applied in 
1983/84 measured 

Source 198 3/84a 1 9 8 4 /8 5 a in 1984/85 

Rotation xx xx xx 
Nitrogen xx xx ns 
lhosphate xx xx xx 
Rot xN xx xx ns 
Rot xl xx ns xx 

xx=p l0.01x=pO0.0 5 

ns = not significant. 

a. fertilizer applied. 

the pooled data set again shows the same 
trends as in 1983/84, but in 1984/85 there was 
no rotation x phosphate interaction. 

The residual effects of fertilizer applied 
in 1983/84 on total dry-matter production of a 
second barley crop in 1984/85 are presented in 
Fig 7. In these residiial daia seti, both 
crops of barley were preceded by barley in 
1984/85. thus we compare barley,' arley/barley 
with fallow/barley/barley. There were very 
substantial responses to the residual effect 
of phosphate fertilizer in both 
barley/barley/barley and fallow/barl ,arley 
rotations. but these were much less in the 
former than in the latter. There was no 
response to residual nitrogen in either 
rotation even though there were substantial 
responses to nitrogen applied in 1984/85 
(Table 7). Immobilization of the available 
residual nitrogen into organic fornis through 
microbial breakdown of barley residues and 
roots is likely to be the principal mechanism 
involved. '[le effect of a fallow break oi 
fertilizer responses persists for more than 
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Fig. 7. The effect of rotation on the response surface of total dry-matter production of barley to residual fertilizer effects from 
the preceding season, Breda, northwestern Syria. 

one year and is reflected in the analysis of Root Growth and Water Use 
variance of the pooled data set for tie of Different Barley Varieties 
residual trial in Table 7. 

In evaluating fertilizer responses of Previous experiments in controlled environment 
barley in these dry areas, year, rotation, and glasshouses at Reading University, U.K., have 
residual effects of lertilizer all musl be shown substantial differences in root growth 
considered i, calculating the economically between varieties of barley grown until the 
oplimnum recominendalion Itofarmers. Economic 3-4 leaf stage. Field experiments were 
e','aluation of the data set presented here is conducted in northern Syria during 1984/85 to 
currently under way.--P. Cooper. determine whether similar differences occur in 
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Table 8. Grain, straw, and total dry-matter production (kg/ha) at maturity. 

Tel 11 dva Breda Ghrerifeh 
(373)a (2 7 7 )a (24 5 )a 

Khanasser 
(1 9 9 )a 

Variety Grain Straw Total Grain Straw 

ArabiAbiad4140 5150 9290 2800 2790 
Beecher 4320 6020 10340 2620 2940 
Cytris 3440 5260 8700 2120 2690 
Rihane 'S' 4100 5170 9270 2260 2750 
Swanneck 3390 5430 8830 2140 2720 

Mean 3880 5410 9290 2460 2780 


LSD(0.05) 584 813 1314 229 271 


a. Total rainfall (1ini). 

the field, whether they are retained 
throughout growth and, if they occur, whether 

theyaffet wter ieldse ad gainthey affect water use and grain yield. 

Five varieties of barley (Arabi Abiad. 
Beecher, Cytris. Rihane - 'S', anJ Swanneck) 
were sown at four sites in northern Syria 
following fallo,. The sites, at Tel Hadva, 
Breda. Grerifch. and Khanasser. were selected 
to represent a range of soil types and 
rainfall. Seeds were treated with fungicide 
and sown at a rate of 90 kg/ha in rows 17.5 cm 
apart in plots 12.5 in long x 2.1 in wide. 
Fertilizer was drilled with the seed at 20 kg 
N/ha and 60 kg PO /ha and in March crops were 
further topdressed with nitrogen at 20 kg/ha 
at Breda and (rerifeh and '10 kg,'ha at Tel 
H-adya. The plots were arranged in a 
randomized block design replicated si times 
at all sites. 

Intensive ineasirements ol shoot 
development, shoot growth, root growth,and 
water use were made at Breda and Grcrifeh. 
Fewer measurenents were made at Tel ltadya and 
Khanasser but shoot and root growth were 
assessed at anthesis and final yields 
recorded. 

Arabi Abiad and Beecher consistently 
produced more dry matter than the other 

Total Grain Straw Total Grain Straw Total 

5580 1450 1710 3150 930 1140 2070 
5560 1050 1650 2700 880 1230 2120 
4810 880 1580 2460 370 1300 1660 
5350 1120 1530 2650 760 1140 1899 
4860 890 1350 2240 660 1090 1660
 

5200 1080 1570 2640 720 1180 1880
 

479 167 250 417 125 209 313
 

Table(U)o9. ri il use and water-use efficiencyTotal watertBeaadGrrfh 
'UE)of grain yield at Breda and Ghrerifeh. 

Water use (mm) WUE (kg/ha/mm) 

Variety Breda Ghrerifeh Breda Ghrerifeh 

Arai Abiad 241 200 11.6 7.3 
Becher 240 199 10.9 5.3 

Cytris 232 198 9.1 4.4 
Rihane 'S' 239 200 10.9 5.6 
Swanneck 240 198 8.9 4.5 

varieties at maturity (Table 8). With the 
exception of the wettest site (Tel ltadya), 
Arabi Abiad produced heavier grain yields than 
all other varieties: its harvest index (ratio 
of grain weight : total shoot weight) is 
greater than that of Beecher. However, as in 
previous studies. the total amount of water 
used b each varietv at cacti site was similar, 
resulting in varietal differences in water-use 
efficiency of dry-matter and grain- yield 
production (Table 9). 

The distribution of root length within the 

http:LSD(0.05
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Fig. 8. Root length of five barley varieties at anthesis. 

soil profile was measured foi all varieties at the wettest, Tel Hadya. This result is 
all sites at anthesis. There were marked consistent with results obtained in 1983. 
differences between sites in both the total Further analysis of the results will be 
root length and the depth of rooting (Fig. 8) undertaken to determine whetler there were 
and both of these measures decreased as the differences between varieties in the timing of 
sites became drier. The root length at any water use and the changes in dry matter per 
particular depth is highly variable bul unit of water used during the season. "The 
statistical alalysis showed that Arabi Abiad significance of the differences in rooting
had more root length in all layers deeper than patterns will also be assessed. --P. Gregory, 
30 cm than other varieties at all sites except A. Welibe. S. Brown, and H. Harris. 
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Feasibility of Rotations with Legumes:

The Mature Crop Option 


In Syria, the high-rainfall areas are 
associated with intensive cultivation of 
wheat, legumes, summer crops, and tree crops, 
while much of the steppe is permanent grazing 
land. Between these areas lie the dry 
cultivated areas of Syria. with average 
rainfall between 200 and 350 nrn. Soils are 
frequently low in available phosphate (FSP 
1982: Ilarmsen 1984) and are often shallow or 
stonv. 

In these dry cultivated areas, the primary 
agricultural activity of the rural population 
is barley production integrated with raising 
sheep. The predominant crop rotation is 
cereal/fallow, but a secondary practice is 
continuous or nearlv continuous cereal 
cultivation (FISP 1982: Tully 1984). From the 
point of view of total agricultural output, 
both systems may be improved by using 
alternative crop rotations. Legume crops 

which replace fallow produce a source of food, 
feed. or income at little cost to the 
subsequent cereal crop, according to 
on-stalion research (ICARDA 1985). 
Alter r 'tively, legumes act as a break-crop in 
continuous cereal cultivation, inhibiting soil 
diseases and contributing to soil fertility. 

In spite of these advantages, economic 
analysis of previous on-station trials 
suggests that rotations of barley with vetch 
are less profitable than either a 
barley-fallow rotation or continuous barley 
with fertilizer (ICARI)A 1985). The main 
problem appears to be the low profitability of 
the legurme crops themselves. The purpose of 
the current research is to evaluate the 
potential of legume crops in farmers' fields 
in the drv area, and to test some factors 
which may be limiting their productivity. 

Survey research suggests that in 
northwestern Syria. legume cultivation 
decreases rapidly below the 350 nm isohyet 
(Fig. 9). Legumes are mostly grown in wetter 
areas and on better soils, while fallowed land 

Table 10. Mean percentage crop areas in the 250-350 mm rainfall zone, NW Syria (Tully 1985). 

Summer
3Cereals i Legumes 2 crops Fallow 3 

Rainfall group 
Wet (350 rum) 45 20 23 12 
Medium Wet 50 12 11 27 
Medium Dry 56 1 2 41 
Dry (250 nim) 60 1 3 36 

Soil type 
Good 55 13 16 16 
Medium 47 13 16 24 
Poor 54 3 0 43 

Total 52 8 10 30 

I. Effects of rainfall, significant at I, <0.01. 
2.Effects of rainfall, soil significant at 11<0.01. 
3.Effects of rainfall, soil significant at I'<0.01; interaction significant at P <0.05. 
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Percfentage of crop area under legumes 
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Fig. 9. Legumes as a percentage of crop area In the 250-350 mm rainfall zone. 

is more common in drier areas and on lower rainfall zone, on fields of diverse quality.
quality soils (Table 10). Iherefore, to Two replicates were also planted at Tel Hadya 
expand legume cultivation their potential in for comparison. 
these more difficult conditions must be In welter parts of Syria, legume
demonstrated. On-farm sites profitability by hightrial were is limited harvest 
situated in three villages in the 250-350 mm costs. In areas below 350 mm rainfall, 
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Table 11. Farmer evaluation of the importance of factors limiting legume cultivation (Tully, unpublished). 

',-actor: Lj)w yield 2 

Rainfall group 
lmrortance: Much Some None 

Wet (350 mni) 1 5 5 
Medium Wet 0 1 2 
Medium Dry 8 1 I 
Dry (250 rni) 6 1 0 

Total 	 21 8 8 


1.Figures arc number of respondents. 

2.Chi-square significant at 11<0.01. 
3.Oi-square significant at1)<0.05.
 

however, the major factor limiting legume 
cultivation appears to be low yields (Table 
11). Thus, it is necessary to determine if it 
is possible to use existing technologies to 
raise the yield and profitability of legume 
crops. 

Previous research has suggested that 
legume yields are often improved with 
phosphate fertilizer. In addition, research 
on lentils and vetch has indicated that damage 

to root nodules by sitona weevil larvae has a 
substantial effect on nitrogen fixation and 
grain yields: this damage can be controlled 
with Carbofuran (ICARDA 1984, 1985). 
Phosphate and Carbofuran treatments were 
included in a simple design with the three 
legume species most common in dry areas of 
Syria: velch. lathyrus, and leiitil (l'icia 
saliva, Lathvru. s and Lei.s liniaris)'tuvus, co 

(Table 12).1 

In addition. tile trial was designed to 
compare barley-legue rotations with the mo,,t 
common local rotations: barley- fallow. 
unfertilized continuous barley, and fertilized 
continuous barley. Thus plots of fallow land, 
barley, and barley with nitrogen were also 

I.Detitlis of site W'lecCioll. 1lI0l dvsign, 

anid logistics tileileoll'd il rnull V1 al. 

I9M5. 

Startup cost 	 Harvest cost 3 

. . . . .. .. .. . . .
 
Much Some None Much Some None 

1 3 7 1I 0 0 
1 3 4 5 0 5 
2 3 2 3 1 3 
1 0 2 2 1 3 

8 9 15 21 2 !1
 

Table 12. Trial design. 

Treatments 
6 rotations 	 1983/84 1984/85 1985/86 

Barley Vetch Barley 
Barley Ltlcyrus Barley 
Barley LetyrI Barley 
Barley Flow llarley
Barley 	 Farlo Barley 

Barley Barlcy+N Barley+N 
2 levels of phsphate: 0 40 kg/ha (100 kg TSP) 
2 levels of carhofuran 5(': 0,30 kg/ha 
2 levels o; nitrogen ol barley: 0. kg/ha (20 kg 
with seed and 40 kg top dressing in Mjrch) 
Split-strip design: rotations as main plots split by 
carbofltran. 1'2()0
in a strip. 
One replicate per larm oitlOur tarnts in each of
 
three villages: two replicatcs at Tel I ladya; 200 in2
 
plots.
 
Legumes inoculated; harley treated with fungicide.
 
Local cultivation adl(i planting practices.
 
Previos crop: tnfertilized cereal.
 

treated with phosphate and Carhoturan. All 
plots will be planted with barley in the 
subsequent season to deternine residual 
effects of crops and treatments. 

Yield measurements were taken at maturity, 
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when farmers usually harvest, for all crops. 3.5" 

In addition, one possibility for improving the
 
profitability of legume crops is grazing them 3
 
rather than harvesting them. Therefore,
 
samples were taken in mid-April to assess the 2.5 
(Iry matter available for grazing. A direct 
test of the grazing option was carried out in 
a set of associated trials, reported iin the 2 

next section. Biological nitrogen fixation -" 
was assessed using the acetylene reductase 1.5 
activity (ARA) technique, and nodule damage by / " p-C
sitona larvae was as-'%ed monthly from root E 1 P 
samples. 1 / 

o0P+C
0.5 P+C+ 

Legume Results 

I I I I I T I 1 I " 

In reviewing the results the climate in A A C B B C C A C A B B 

1984/85 should be considered (see "1984/85 Location (Sites ranked by TDM) 
Meteorolh ,;ial Summary"). The low Rainfall by location 

=telmperatu es in late winter had a depressing P Phosphate fertilizer A. Deir Qaq = 234 mm 
effect on both crops and insects, especially C - Carbofuran B. Abu Rouel =277 mm 
sitona weevil. Seasonal rainfall was not far C. Soussiane 301 mrn 

rom average, but spring rains (in the period 
of seed filling) were poor. This could be Fig.lO. Biological yield by site and treatment. 
expected to have a substantial effect in those 
farmers' fields which have a low capacity fornmoisture strae due to limited Soil depth. However, by the end of the season lathyrus had 

s erctae du ito inteasiablity ws fnearly caught itip with vetch in total 
As expected, inter-farm variability wasfar exceeded vech in 

high (Fig. 0. SeasonalI rainfall in tle seed production. Since the seeds of these 
three trial areas totalled 234, 277. and 301diferenes rio 
re11, boust Iiediffeldcs swe c 0e 

nun, bnitthes sowed legu mes are Ju ite high in protein, the Itigh
i to harvest index of lathyrus also indicates highassociated wi l deld were and protein production compared to the other

assocaledwith, soil dJeptht and stoniness, aitd 
frost also clearly affected one field. In species. Lentil growth was similar to

lathyrus at the grazing stage, hul there was
spite of this variability, treatments had a lat re t grzin s bt lte rws 
significat effect (Table 13), although no late surge in growth as 'vith lathyrus. 
Carboluran appeared to have less of an effect lThese' reslts are consiste t with otherut tili-iediigite ttanit lo-yeldng researcht reported this ,,ear (see "lEordgein high-yieltolng sites than in low -yield in e ule:T e Gaingopi n ) Ile wll h 
oneleguues: Thte Grazing Option"). Ttey will he 

The tlhree Itguites showed different growth checked next season, since thi-vy mav only 
patterns. At thefr azing stage, vetch was reflect 1he relative adaptation of tuese 
Imore iroductive tlhan latlhyrus and lentils. legume slpecies to spring droughlt or late 

frost. 
The (ifIerent specie'S extibited 

AIA anl nodule tmulge were 110t iiitoret In significant differences in biological nitrogen
TelftIl1',i t'1lelinit-lw fixation as assessed by ARA and sitona damage. 
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Table 13. Legume results from on-fann sites. 

Nodule 
Grain Straw Total Harvest Grazing i damage 3 

(kg/ha) (kg/ha) dry matter index (kg/ha) ARA2 ) 

ANOVA Levels of Significance
 
Species xx xx xx xx x xx xx
 
Phosphate xx xx xx 
 us x xx Its 
Carbofruran xx xx xx Its xx xx xx 
SP) X P20s ns Its uls us [is Itsxx 
SP XCarb. x ns x us Is us xx 

Main Effect Means
 
Species
 

Vetch 731 1322 
 2054 0.34 573 565 18.4 
Lathyrus 866 1018 1884 0.46 432 773 3.1 
Lentil 600 1041 1641 0.36 434 299 26.5 

Phosphate
 
With 802 1221 2024 0.39 507 604 15.1
 
Without 657 1035 1692 0.38 455 488 17.0
 

Carbofu ran 
With 769 1196 i905 0.39 516 605 27.6
 
Without 691 1062 1753 0.39 446 487 4.5
 

Selected Species xCarbufuran Interactions 
Grain Straw TDM BNF Nod. damage

Carbofuran 4 + + - + + 
Vetch 820 617 1448 1202 2253 1862 651 479 5.7 31.3 
Lathyus 860 806 1092 940 1903 1866 828 718 1.0 5.3 
Lentil 033 506 1128 (;54 1747 1535 335 264 0.8 46.3 

x=p<O.05; xx=p< .wo I.
 
1. Total dry mat:er (kg/ha) of samples taken in the firsthalf ol April. 
2. ARA fitgures arc the .roduct of seasonal mclan ARA tmole.;/ml/ilant/hour) by ttiouands of oberved plants/ha.
 

They a:.relative values only.
 
3. Maximum observed levels. 

For all species, ARA activity was slow to expense of soil nitrogen. Iil addition, 
develop due to low temperatures and sitona lathyrus appears to he relatively inaffected 
damage occurred about one month later it. the by sitona weevil. which may p:trliall. ;1,:coujll 
season than usual (Fig. I I) (I(CARIjA 1985, for the dilferences ,totcd ahome. 
ICARI)A 1984). It is clear that lathyrns is The diflerenlial effect of sitoII:t skeevil 
superior to %clch and leatils in nitrogen on the three species is clear in their 
fixation, iriespective of trealntn. Thus, responses to (iarllurman. Nodule st,,,ival and 
although lathyrus produced mole seed, with a 1N F sserc imprO d v ('arboliran in all 
large content of nitrogen, this was not at the speci..s, hit the effect on Iatllh'rus was small. 

http:x=p<O.05
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 ARA acivrty over time, 1984/85 seaso.- (Results are mean ";tivities observed at the four farms in each of the three 

entil and r'eich without Carhoftrai sufferedconsiderl'-e ocations.nodule damage, tut Damage levels of 94-96%le'els vere low 
eveti ahcse reported at 

have beencompar~edI Tel Hadya in the last Iwo years to othier" 'ears afid (ICARDA 1984, 
 1985). and a survey of farmers' 
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1980 found average damage of 68%fields in 
1982). This season, spot(Tahhan and Hariri 

check3 in farmers fields in five 
mean nodulelegunme-growing villages showtd 

dalage of 57-88%. Percent nodule damage was 

which showed no significantthe oalv variable 
trial fields, indicating that

,,ari ,.ce across 

very
the insect responsible is widely 

distributed. 
lie species' differences ilAs a result of 

to sHitona damage. CarbofuranSusceptibility 
effects on the three

had different yield 

There waS no response in grain yield
legumes 

increase in total 
n lath'yrus and only a 20 

On the other hand, total
biological yield. 


Yields of lentil increased by 14%

biological 

and %etch by 21";.
 

may be
eftect of (arhofilral has also beenrThe 

because the chemical 

questioned. 


andto have nertatocidalreported 
both poteffects. However,quasi-hormonal 

trials wilh lentils
experi [niits and orn-farn 

has
compari:ng Carhofulran to Heptachlor (which 


to have nematocidal
not been .eported or 
show any

hormonal effects), 	have failed to 
them (ICARDA 1984, 1985).

difference t t,.'een 
main effect of 

This suggests that tie 

lentils at least, is as an
Carbofura,1. on 

over all threeFurthermore,insecticide. 
is used as awhen nodule damagelegumes. 

in the analysis 	 of variance. tile 
covariatc 


on bohof the C'athotlural effectsigniticane 

This suggestsAIR\ is eliminated.yield and 

mauor etect of carbofuran on legumes
that the 
is to prolect loot nodules fromi sitoni danl ge 

mean legumePhosphate fertilizer increased 
no significant differencesyields by 201 ,with 

The only
among species inl yield variables. 

interaction was
significant species-phospliate 

\%,here phosphiate
found in AR A activity, 

vetch and lathyrus more than
increased ARA in 


in lentils.
 allthe iain effects 	 were
In Tel lladva, 

those observed inand similar tosignificant 
were approximatelyfarmers' fields, hut yields 

These will be discussed in the
twice as high. 

economic analysis. 


Barley Results 

crops followingIllon-station work, barley 
to bothshow substantial responses 

nitrogen and phosplhate (see "Implications of
cereals 

Crop Rotation. Year, and Residual Effects on 

of Barley"). ThisFertilizer Responses 	 was 

ill this trial (Table 	P1).oil farln
confirmed 
showed an unexpectedIn addition, the barley 

which
and significant response to Carbofuran, 


to tile barley and fallow only

was applied 	

to 
across

maintam consstency of treatments 

that Ciirbofurai has a


species. This suggests 
on barley, althougheffectquasi-hormional 

may also ne partiallynematode control 


involved.
 

reducing legume productionOne possibility for 

costs is through grazing the crop in spr;ng 

rather than harvesting it. Samples were liken 
graziig potentialin mid-April to evaluate the 

was clearlyof the various crops. Vetch 
stage. with total

superior at the grazing 
kg/ha compaied to 432 and

dry-matter of 573 
and llowever, barley

434 for lathyrus vetch. 
was substantiallydry - matter pr(duction 

of 807"ith a me.ngreater than all 	 legumes 
ofA numberall treatmelits.kg!ha over 

are growing continuous barley for
farmers 
grazing because of this high productivitY. 

of whether continuousThis raises the question 
same

barley as a spring grazing crop has the 

elfects that are associated with
negative 

harvested crop. If
continuous harley 	as a 

a 
not. barley would he a belter choice for 

grazing crop. 

Prtliesli-coiontics oh Crops ai 

Yield respolses to 	treatimietnt are apiarent ill 

but whether the treatments,
these expe,imellns. 

call be used 
or tile crops thensel\'es, 

Thieto be Considered.is stillprofitably 
various productioncosts atidl returns to the 
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Table 14. Barley results from on-farm sites 1. 

Grain Straw Total Grazing 
(kg/ha) (kg/ha) dry matter (kg/ha) 

ANOVA Levels of Significance 
Nitrogen 
Phosphak; 
Carbofuran 

Main Effect Means 
Nitrogen 

With 
Without 

Phosphate 
With 
Without 

(arbofuran 
With 
Without 


\-p<O.05; xx-p<0.0 1. 

x X x ns 
xx xx xx xx 
x xx xx xx 

1446 2628 4074 879 
1072 2017 3089 735 

1440 2610 4050 922 
1077 2034 3111 702 

1378 2589 3967 900 
1127 2037 3164 715 

1. Grain, stra,:., and TDM are based cn eight sites; four were damaged by grazing before samples were taken. 

practices are estimated in Table 15. LCgumes 
are treated as a group, pending confirr,.:!;nn 
of inter-species differences in otlwr seasons, 
In this season. lathyrus was the best producer 
an(d lentil the worst. The assumed cost of 
Carbofuran is two-thirds of the actual cost, 
because equal control can be achieved with 
10-20 kg/ha, rather than the 30 kg used in 
this experiment. Barley yields are given for 
nonCarbofuran treatments because Carbofuran is 
not being considered as a barley treatment. 

'fle feasihility of crops and treatments 
varies with the yield potential of the field. 
Therefore trial results have been grouped 
post-ho into low- and high-yielding farms, 
based on the Iotal biological yield of the 
legumes. Tel ltadya results are shown as a 
separate category. 

In the low-yielding fields, mean income 
across all treatments was 405 SL/ha, the 
equivalent of about 6 days' wages in off-farm 

work. Rates of profit were also relatively 
low. Thus it is not surprising that most 
farmers fal!ow their poorer fields after 
,ereals. Furthermore, legume income was half 
that of barley. Phosphate improved 
proiiability and net income figures for both 
legumes and barley but Carbofuran application 
was unprofitable at this yield level. 

These findings are relevant to the 
feasibility of legume rotations on these 
fields. At these income levels, it is 
doubtful that fariers will pla t fertilized 
legume crops after cereal on low-quality 
fields under current economic conditions. 
However, phosphate appilication on cereal 
crops could have a residual effect on 
subsequent crops (see "Phesphate Fixation and 
Management in Calcareous Soils"). Thus if the 
use of phosphate on cereal crops becomes more 
common on low-yieldin fields, it may increase 
the feasibility of legumes as rotation crops. 
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Table 15. Economic returns to crops and treatments (per ha). 

Profit on Profit on 
Grain Straw Total Basic Treatment Net total treatment 
yield yieid revenue costs .osts income costs costs 

(kg/ha) (kg/fit) (SLhta) (SL/ha) (SL/ha) (SL/ha) (%) (%) 

Low-Yielding Farms 
Legumes 

P- C- 347 605 1117 801 0 316 39 NA 
P- C+ 390 666 1243 822 400 21 2 -74 
P+ C- 476 847 1548 868 134 545 54 171 
P C+ 522 864 1639 887 534 218 15 -18 

Barley' 
P- N- 341 671 796 649 0 147 23 NA.
 
P- N+ 689 1414 1637 794 254 589 56 17,4 
P+ N - 468 941 1102 702 134 266 32 89 
P+ N+ 1128 1927 2486 956 388 1142 85 257 

Iligh-Yielding Fatrms 

Legumes 
P- C- 889 1335 2668 1061 0 1607 151 NA
 
P- C+ 968 1489 2937 103 400 1434 95 -43 
P+ C- 1032 1436 2995 1123 134 1738 138 98 
'+ C+ 1148 1698 3422 1187 534 1701 99 18
 

Barley' 
P- N- 1300 2247 2429 593 0 1836 309 NA
 
P- N+ 1531 2841 2919 640 254 2025 227 75
 
Pt+N- 1665 3002 3148 667 134 2347 293 382
 
P+ N+ 1881 3185 3495 711 388 2396 218 144
 

Tel Iladya 

Legumes 
P- C- 1463 2004 4218 1329 0 2889 217 NA
 
P- C+ 1810 2249 5011 1478 400 3133 167 61
 
P+ C- 1632 1928 4428 1386 134 2908 191 15
 
P+ C+ 2071 2440 5613 1591 534 3488 164 112
 

Barley 
P- N- 2048 2939 3646 745 0 2902 390 NA
 
P- N+ 2324 3422 4164 801 254 3109 295 82
 
P+ N- 2474 3142 4282 831 134 3318 344 310
 
P+ N+ 2677 3678 4717 872 388 3457 274 143
 

Assunptsions: 
Seed val,.c barley 1.35, legumes 1.65. Straw value: barley 0.5, legumes 0.9. 
Cost of cultivation, seed, broadcasting: barley 230, legumes 343. 
Harvest -nd postharvest costs: 

Barley on low-yield farms (hand harvest): 7+ (TNI/800) harvest (lays ( SL 40/day; SL 26/100 kg seed for 
transport, threshing, winnowing. 
Other barley (combine harvested): 15%of seed for harvest, transport, winnowing; 60% straw recovery at a 
cost of SL 100 for labor. 
Legunses: 7 + (TDM/500) harvest days ("2SL 40/day; SL 44/150 kg seed for transport, threshing, winnowing. 

Treatment costs: phusphate 134, nitroge,. .54, carbofuran 400. 
1. Based on four sites. Two ineach group were damaged by grazing before samples were taken. 
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On the high-yielding fields, income labor could make it easie.' for poor farmers tofigures were better. Legume income increased grow legume crops. In the long run,
to about 75% that of barley, but it required mechanical harvesting techniques would have 
more cash outlay, and thus produced lower the same effe:t. 
rates of return on money invested. Carbofuran Phosphate was consistently profitable, but was not profitable on legumes and decreased lower withat levels legumes than with the 
net income. Phosphate increased net income on cereals. Therefore, if phosphate or cash islegumes by 8% at a slightly 'educed rate of limited, it might best be applied to the
profit, but it increased barley ilcome by 28%. cereal course of a rotation, allowing the

At Tel Hadya the legumes produced as much legumes to use residual phosphate.

net income as barley. Carbofuran was Carbofuran was only protitable at 
 Tel 
profitable on legumes, while phosphate gave Hadya, and while it produced a good percentagereasonable profits only in the presence of yild response on farmers' fields, increased
carbofuran. Barley has lower costs than revenues were too low to pay for it. However,
legumes and thus is more profitable, if application rates can be reduced to 10 

kg/ha or less, carbofuran would be more 
profitable than it appears in these results.Conclusions It would be most economic on specific crops, 
such as vetch, which are susceptible to sitonaOur figures represent a single year's attack. If treated plots produce a betterproduction af!er a cereal mostcrop but barley crop in the next year, due to greater

farmers look beyond a single year, and take nitrogen fixation, this would increase the
the long-term crop rotation into account, profitability of Carbofuran in the longer
Therefore, growing a crop instead of fallowing tern.
the land has a cost which is not counted here: Rotations with legume crops appear to havepossible reduced yields on the subsequent potential for better yields in the 
crop. Thus the fact that income from legume barley-growing areas of Syria, and to be more crops approaches that of barley on better profitable than on-station work has so far

fields is positive for legumes, because 
 a indicated. Legumes produce revenue

cereal crop following legumes should produce a approaching that of barley after a cereal
substantially higher yield than one following acrop, and should have better effect than

barley. The residual effect of the 
current barley on a subsequent cereal crop.
season's practices will be tested in the Treatments with andphosphate Carbofuran
coming season on a uniform barley crop. improve crop yields substantially but have a

In betier fields, net income from legumes lesser effect on income; additional research 
can approach or equal that of barley, but the is required to determine economically optimal
legume crops require a higher investment. rates for these treatments.
 
Thus many farmners who grow continuous barley
 
explain that they do so because they are poor.

'[his is an area where the Cooperatives and thk Forage Legumes: The Grazing Option

Agricultural Bank could act to enhance the
 
attractiveness of legumes through credit
 
arrangements to reduce seed cost. A greater Sheep milk and meat are tile major outputs 
 of 
Iproblem is Ite harvest cost. which accounts the barley/livestock system in the Breda/Buedafor most of the diflerence between legumes and area and forage legumes are being evaluated asbarley in net income and profitability (Table an alternative to fallowing land or arowing
15). Short-tern credit for hiring harvest continuous barley. The trials integrated 
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livestock and agronomy in individual on-farm 
studies which assessed the meat/milk 
production potential of forages and their 
effect oil tie subsequent barley crop. Farmers 
may then apply these methods and provide 
feedback to researchers on possible factors 
hindering adoption of the practice. 

The on-farm grazing trials in 1984/85 had 
the following objectives: (i)to assess the 
dry-matter yields of vetch and lathyrus, with 
and without phosphate fertilizer, and (ii) to 
measure the milk yield potential of sheep 
grazing vetch. lathyrus, and communal village 
grazing lands using separate flocks of Awassi 
ewes. 

Details of the methodologies and results 
of the trials are presented by Tully et al, 
(1985), and Thomson el al. (1985), 
respectively, 

Methodology 

Trials were conducted on eight farnis. Vetch 
(Vicia saliva, local cultivar) and lathyrus 
(Lath yrus sativus, local cultivar) were 
planted, using farmer practices, oii plots of 
0.7 to 1.0 hectare separated by a fallow strip 
at least 10 ni wide. Half the area of each 
forage received 50 kg/ha of PO5 . Plots were 
fenced to assist in grazing management and to 
keep out stray animals. 

Sheep flocks oil the eight farnis were 
divided into three groups, a control, grazing 
communal lands according to traditional 
practices, and separate flocks grazing either 
vetch or lathyrus. Each group had at least 
five lactating ewes, generally without lambs. 
Before grazing started, groups were balanced 
for liveweight and milk yield using 
information fron the pregrazing period when 
all three groups were herded together. 
Grazing of the appropriate treatment , started 
when sufficient herbage became available in 
early April. When forage pastures were 
exhausted the three groups were herded 
together for a 7- to 14-day postgrazing 
period, 

Samples were taken from the grazing trials 
for dry-matter determination at the hay 
(mid-flowering) stage, corresponding to the 
start of grazing, and the mature stage, oil 
April 3 and April 29, respectively. Herbage 
sampled at tile mature stage was protected from 
grazing with cages. 

Milk yield and liveweight of at least 
five ewes per treatment were measured once or 
twice during the pregrazing and postgrazing 
periods. During grazing milk yield was 
measured every 7 days and liveweight every 14 
(lays. 

Results 

Unfertilized and fertilized vetch yielded more 
hay (p<0.05) than the corresponding latlhyrus 
treatments (Table 16). However, by the mature 
stage. unfertilized lathyrus yielded more 
straw plus grain than unfertilized vetch 
(p<0.05) because lathyrus accumulated dry 
matter at twice the rate of vetch. Yields in 
the fertilized treatments were similar. This 
may indicate that lathyrus can fix more 
nitrogen (see "Feasibility of Rotations with 
Legumes: 'TheMature Crop Option"). and extract 
more soil nutrients and moisture under 
low-fertility conditions than vetch. Farmers 
in the area appear to be aware of this 
difference since lathyrus is grown on small 
areas, whereas vetch crops are very unconimon. 

At the hay stage there was a similar 
response to phosphate application by both 
species. However, at the mature stage the 
response of vetch was greater than lathyrus. 
Othcr stuJies at ICARDA showed this species 
difference at the hay stage, but no yield 
measurements were made at the mature stage 
(ICARDA 1982. 1983). 

Although the yield potential of vetch and 
lathyrus may be similar, the higher harvest 
index of lathyrus (Table 16) gives it a 
considerable advantage over vetch. With the 
grazing option, 16-22% of the lathyrus crop 
area would be needed for seed production 
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Milk yields of Awassi sheep 
are recorded in on-farm trials 
evaluating the potential of 

- •,J - * 'forage legumes. 

because of its higher harvest index. Also,Table 16. Dry-matter yields (kg/ha) of vetch and the mature crop would yield up to 50% more 
lathyrus, with and without phosphate fertilizer ap- metabolizable energy than hay. The extra 
plication, harvested at the hay and mature stages. costs of harvesting the mature crop would be 

Crop)rotation- small compared with this yield advantage.atg. 
LSI) Unadjusted and adjusted milk yields are 

Bo/Vo1 lN)/V+ Ilo/Lo Bo/L+ (0.05) shown in Table 17. Milk yield measured during 
the pregrazing period was used to adjust milk 

Forage yields: yields measured during grazing. This 
Ilay (n=6)2 765 1288 489 835 239.9 adjustment was necessary since differences in 
Mature crop initial milk yields across treatments were 

(n=8) 1258 2063 1544 1863 367.6 sometimes large, even though attempts were 
Straw (n=8) 908 1404 810 888 223.7 made to remove this source of bias whenGraif =8) 350 59 734 975 139.1 allocating ewes to treatments, Before 
(t=8) i 28 32 47 42 11 adjustment, milk yields of ewes grazing 

forages were slightly higher than ewes grazing
1.See te\t for explanation of symbols. communal land (p< 0.05). However, after 
2. Number of observations in each mean. adjustment, milk yields across treatments were 

similar. 
compared with 24-46% for velch. This is During the first 21 days of the grazing
important if farmers want to maximize grazable period, ewes grazing vetch and lathyrus gained 
area and tninimize high harvest costs, more liveweighl than ewes grazing communal 

If the crops are harvested at the mature lands (Table 17). The nutrients supplied by 
stage, lathyrus could yield 9-35% more forages exceeded the needs of these unimproved
metabolizable energy and protein per hectare Awassi ewes, with a modest milk yield 
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Table 17. Daily milk yields, liveweight, 
lathyrus during three experimental phases, 

....... . 

and liveweight changes of ewes grazing common lands, vetch, and 

Grazing treatment Standard 
. .. . erro r of 

Milk yield (g/ewe) 
Pregrazing 
Grazing 
Postgrazing 

Adjusted milk yield (g,'%.we) 
Grazing 
Postgrazing 

Livcweights (kg) 
Pregrazing 
Grazing 
Postgrazing 

Liveweight Changes (g) 
Day 0-7 
Day7-21 
Day 21-35 
Day 35-56 

Common land Vetch Lthynis difference 

512 465 568 55.0 
542 594 582 32.2 
377a 425 b 368 ai 18.3 

542 543 526 44.0 
377 370 333 34.4 

42.6 42.9 42.6 1.09 
48.1 49.0 49.5 1.13 
49.6 50.8 50.6 1.23 

259 a 300 ab 356 b 29.64 
211 a 240 ab 272 b 20.90 
143 101 160 11.73 
59 a bo a 21 b 13.93 

I. Means followed by different superscripts are sinificantly different (W< .05). 

potential in mid-lactation. The excess 
nutrients were partitioned to body tisstie 
synthesis. 

The similiritv of the milk production and 
liveweight gainis of ewes grazing forages and 
communal lands probablv occurred because ewes 
in the control group compt asated for the lower 
herbage availability oil communal lands by 
spending more time grazing each day. 
Furthermore, the nutritive value (if the 
forages and naltral herbage were similair. In 
villages wherc coniniuilal grazing is limited, 
forages couild provide lactating ewes with 
spring grazing. Where collin innal village grazing 
is available, forages could be used to fallen 
lambs which has been shown to be very 

profitable. In either case.t lhe option to 
grow crops for seed and straw reinains. 

The productivity of the vetch and lathyrtis 

forages is shown in Table 18. The average 
number ol sheep per group was higher and the 
plot area was Iover than originally planned. 
Furtherniore. the ((old spring weather delayed 
the start of grazing. The 'hort growing 
season and the high stocking iate of about 20 
ewesi per liectare led to a short grazing 
season., The tlrv-niatter yield. the drv-nlatter 
available to ewes, milk yields, and live 
weight gains per hectare were similar for each 
Ireainenlt. The (Iry-natelr availabilities and 
milk yields \kik dollde ihose reporled for the 
irevious car. 

l)Il-i atter yields and lllt an1d milk 
OllIptItS trolit tle IOl'ages Metr sulicienlt o 
make Ihcni ecol10iiicall atllractive. The choice 

between lalhyrus and \etch appears to depend 
oil the metlhod of using the crop. and the 
adoption of forages will depeiid oil phosllhate 
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Table 18. IProdiuctivity of vetch and latlyrus Forage Agronomy: Effects of Seed Rate,pastures. Species, and Sowing Method on Legume 
...	 Y ields 

Standard 
error o:f Surves have idicated that legume crop areas 

Vetch Lithyrus difference 
. . .. . are heing reduced in northwestern Syria,

Nitinber of flocks 5 primarily Iecause of declining profitability.
Number o shcep 10.8 10.8 One factor contriluting to high costs is the 
Plot arca (hul) 0.51 0.50 use of high rates of expensive seed (150-225
i)urantii o kg/iha). A trial was undertaken to deterrnine 

.zra/lir, (Jr,) 1.2 31.2 	 wheel seed rates could be reduced in vetch,
Sulckin,r 	 rate. Iathyvrus, ard lentil and whether sowing method 

(,,hccp'hia) 20. 19.6 had anil effect on optimal seed rate The triall) -ma.I t vicryild
k-,,-IIIl Odd 1845 	 was factorial, with species and so ,ing methodIlcliac o,blhthl8 	 as main plot,. split 1y seed rate and there 

I1 l)Mr/-hcjvkd \ 2.9 3.o 0.42 Were three replicates. All plots were 
Mil k yield ioculalted arid treated with 60 kg/ha phosphate 
(k/ha) 35 333 2N.9 andI 2(1 kg/ha Carhofulran 5(J.

l irovneeight e,in 

(kp/li a) 93 88.8 I1.0 
Resuls
 

Ij ,l Ir1m7s'Ctild SlAII)IIttI tri tilizcd hunlertilizcd ptots.

2 .'. ,I 8 Itc , r.i.t Seed
.' sl ir r/td. 	 rate had a substantial effect on hay 

fertilizer application. 'lre Ise oif forages yield but by the mature stage, when most 
woulild eer t]he auselahi farmers harvest, thereao~lalon. 	 offsraeedStii I a e rdessdon tIrevirab 	 were ito sigifficantlx ofemses differences between the 125, 175. and 225 
as tis can hc produced 11Y fir crs thierrmselv'es kg/Ia rates (Table 19). This suggests dial 

larniers could reduce their seed rates to as
Future Resea rch lhss as 125 kg/Ia without reduciilg yields. At 

01-1;11'1 Piu,,idt" yield"lht" on trials ilata v, hich 75 kg/ha, however, yields at Tel liadva were 
riel)resenir xhal tIre t'lmer s rIld ex)ect if lie signlilicartlv lower. Interactions with sowilg 
adopted ftir practice. [it' trials also rIletliod and 'pecies were ilot signiticant. 
promidetd \,aliable expelrience into tire ploleis Tlh.re wkcre lew diflerences ariong species.
associalt'd x ilh oll-faIm trials irisolving Lathruris produced Ire highest quanlities of 
likestock. It tIre next step of these ort-larnt s'ed. M,hich agrees with ot-farl trial results. 
grazin , trial,; ile l rinei will make all the "Total biological yields ('f lentil were 
Illa Ol dttislin (1it crop I alagenrtlt arid significanitly lower than vetch and lalh rus at 
utilizat ion. lit Ic la,, decide to rise it lot Tel Illadva. 
grazing by I;cla lirg eweLs or latteninig lairibs. I)rilling significantly increased yields iii 
or to let it n:rtinre to produrice seed for ltile flnr outl of six nieasures, inclmding a 33% 
eIt,\ season. I(ARI)A will piro ide oinly seed ilricrease ill hay aid , 21", increase ilr total 
ind fertilizer iin 1985/80 and nitorilro~' tire biological vield at 13reda. At 'lel lad va, 

larnier lists tire c op. Tlre national program responses %kere smaller. Drilling provides 
will he increasiuigly involved itt this improved crop geomietry and fertilizer 
research.--/I. Ir sot, I. . hnuber,. ard Af. placemerl, which has iicreased cereal yields 
(0 /all. by approxi rtalely I10, (Cooper et (a. 198 1. 
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Table 19. Effects of seed rate, species, and sowing metlhod on legume yields (kg/la). 

Ilay Seed at TDM at [lay Seed at TDNI at 
yield maturity maturity yield maturity maturity 

Breda Tel Iladya 

Seed rate (kg/ha) 
75 2160 lQ80 4370 2220 2020 4260 

125 3390 2080 4(,50 3280 2330 5020 
175 3490 2070 4780 4060 2280 5060 
225 4120 2010 4800 4060 2290 5090 
LSD (0.05) 530 305 720 454 347 630 

Species 
Vetch 3440 199,)0 4960 3660 2350 5550 

iitlhyrus 3140 2370 4630 3140 2640 5200 
Lentil 3300 1740 4360 3410 1710 3830 
LSD (0.05) 373 183 452 321 234 566 

Sowing miethl(od2 
D ill 3750 2280 5140 3680 2232 5090 
Broadcast 2830 1780 4160 3130 2150 4610 
LSD (0.05) 305 149 369 262 191 461 

1. Lat pod stare. 
2. Drift at 17.5 cm row spacing; broadcast at 48 cm and covered by labban. 

This trial suggests 1iha liese legumes may 
also lie responsive to improved sowing melthods. 

Ilay yields were on average 71I% of mattire 
TDM yields. indicating that legumes produce 
iIItchII of their yield late in tie season. Th11is 
is prolbabily hv farmers havest legume crops 
as late as possible. even ttough tlis creates 
a labor bottleneck. It also suggests that 
trials wilh legilles harvested at the hay stage 
will sho' su mtilanliallv lower profitabili lv 
than tarnt'r praclict's since Ihe iicreased 
pro(Iicion il iaI IIritIy (and its value) will 
llore thll offset the slightly increased 
harvetl cost. 

The first vears restills suggestlthat 
there is a potelnlial for increased 
profitalilitv of legunle crops throalgh re(luced 
seeding rates and iiplroved s(owing m lhods. 
Lalhvrus and \etch can be more prolitable thai 
lentils but factors stich ias s'ed availabilitv 

and crop markeling may make lentils more 
attractive to farmers even if yields are 
lower. These are preliminary results and the 
trial will be repeated inl 1985/86.--D. 
Aeing. I. IIl/. andlt. Iarrs. 
Sulplelenltary Fceding and lIfLiciency 

f Feel Use at 1teda 

A \illage siir\tv based on 19 Il.aris in tile 
lueda alea ats conltinuld for a second and 

filial year, Special allenlion was given ill 
1984/85 to investigating stppleinenlary leeding 
stralegies silncc tiley rpresentl ole of lhe 
most significant costs ill livestock 
production. [Ilie stlr.'\v aiimed to ideiltify ways 
of illuriving the 'lliciencv of supplemeitary 
fed use. It also irto\ided i tilliqle 
Opporltiillk to 1ii1iitor llillliilgClill slraltegies 
()flimers mliing and following the drought 
willof ) 3.14-4. 
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Levels and Composition of Sulpplemneutary Feeds reserves were depleted following the preceding 
drought year.
 

There was evidence from f.,e 1984/85 data
The high levels of supplementary feeding that farmers vary feed ingredients from year
reported in earlier surveys in Aleppo Province to year to minimize costs. For exanple, wheat 
were confirmied (Table 20) even following a grain, being 7% cheaper. replaced sole of the 
droughl year marked by a total crop failure. barley grain. lowever, the amount of cereal 
These levels nav exceed the metabolizable grain was 50% lower in 198,1/85 compared with 
energy (NI1) needs of ewes by up 1o40%. 1983/84 (Table 21) and this was coipellnsated
Farmers maintained feeding levels in 1984/85 for by an increase in the proportion of 
hy p rchl 3i ng 90%,< of the feed since feed industrial by-products. These changes 

Table 20. Levels of suppleniits offered to sample flocks in tertus of dry matter ()M), netabolizable energy 
(ME)aid crude protein (C') (+= SD). 

November December January February Mean 

I)M
 
(kg/ewe/day) 
1983/84 1.9 ± 0.4 1.9 ± 0.4 1.9 ± 0.5 1.5 ± 0.6 1.8 ± 0.5
 
1984/85 1.5 0.7 0.6 0.6 ±
± 2.0 ± 1.8 ± 1.8 0.6 

ME
 
(Mi/ewe/day)
 
1983/84 17 ± 4 17 ± 4 19 ± 5 19 ± 6 18 ± 5
 
1984/85 
 15 ± 4 18 ± 4 16 ± 5 16 ± 5
 

('P
 
(g/ewe/day ) 

1983/84 163 ±33 163 ±33 190 ±52 182 ±68 174 ±49 
1984/185 160 ±73 207 ±61 147 ±46 171 ±59 

Table 21. Contribution of feedstuffs inpercentage of dry matter (DM), netabolizable energy (ME), and crude 
protein (C1'), (1983/84, Nov - Feb; 1984/85, Dec -Feb). 

i)M M E 
 C,
 

1983/84 1984/85 1983/84 1984/85 1983/84 1984/85
 

(raill 30.5 I5.8 48.5 22. 1 44.5 22.2 
St r 49.7 53.5 33.3 43.2 22.3 24.1 
[Idusnial by-products 13.,8 30.7 18.2 34.7 33.2 
 53.7
 

(trai . IIrIi + %%It I Vth Ia itI rtill. 

industril b%-pritLicts. \thCat bri ctitt cak. arid huU, cirtirnl stu, n-scted seed. ar beet pulp. 
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occurred due to an increase in cereal grain 
prices in 1984, whereas industrial by-products 
are provided by the General Organization for 
Feed at subsidized prices. Overall, the ME 
offered to flocks, and feed costs were similar 
in both years. 

Efficiency of Feed Use 

In spite of high levels of supplem entation, 

growth rates of lambs in sample flocks were 
well below those of experimental flocks at Tel 
Hadya (Fig. 12). Several factors may be 
responsible for the low efficiency of feed 
use. First, on-station research has shown 
that ewe liveweight before lamibing has a 
marked effect on lamb growth performance and 
in this survey ewe liveweight before Iambilug 
was about 201' helow optim im. This suggests 
that lo feed eff;.ziencv is partly related to 

I Experimental flocks 

NSample flocks 

0 C1 

[] 0 

200 [0 0 


M 0 

0] 


0 

* U 

00 

L1 

Metabolizable energy 
(MJ/day) 

Fig. 12. Growth rates of lambs and levels of supplementary 
feeding of ewes in early lactation in experimental and 
sample flockb. 

inadequate feeding during pregnancy in autun 
and early winter. Secon.I, supplements are fed 
when there is insutficient grazing available 
in winter and the availability of commulnal 
grazing in the spring is uncertain (Jaubert 
and Oglah 1985). A third factor, which has 
not been adequately studied, is the 
detrimental effect of internal parasites on 
sheep productivity. 

Supplennentary feeds could be used more 
efficiently it sheep were pen nedI when cornin unal 
graing is po r A ig ed ic io n ai 

grazing is poor. A slight reduction in 
supplementary f 
further savinds, even if ewes lost sole 
liveweight. On-farm grazing trials showed 
that these losses could be replaced in the 

rig if ewes were to graze annual forage 
pasttres.-R..hobert. 

Wheat-Bsed Systems Research 

In the ICARI)A region, national programs have 

focused their research on the higher potential 

wheat-based farming systeins. This research 
lhas produced successful reconInendatlions for 

improved wheat production and farmers are 
adopting these new technologies. Wheat 
production in many counntries has increased 
substantiallv in the las, 15-20 years. 
Nevertheless, prodluction can and must be 
increased further as wheat is a principal 
staple food cro)p. 

A surveY of current prodtuction practices 
of wheal lariners in Syria was conducted to 
assess how our resea'rch can most usefully 
Comlpleneit thal of the national prograil. 

The initial results of this survev aIL 
reported in soine detail. together \i0 a 
suimar*\ Of parallel on-arl trials which 
focused on lit iniportalnt tlects of ferlilizer 
and herhicidt il flu'nlers' fields. Th 1results 

front this sIvev iave providt'h information 
which ha; hee ti utilized in lan nin oni-la 
wheal aid foot legnuIc researtch for 198'5,f: 
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A summary of results obtained in a global The feasibility of new technologies
cooperative program (II3SNAT). in depends in thewhich we are part on existing farming
partners, is also rcported. II3SNAT aims to systems. A survey of wheat producers in
improve the efficiency of transfer of improved northwestern Syria was undeitaken to determine
production technologies for many crops, and we the relevance of current research results and 
are assisting in this activity for wheat, to provide direction for new research. The 

survey was designed to answer the following 
general questions: 

Wheat Production Practices n How is wheat grown? To what extent can 
Northwestern Syria ICARI)A recommendations improve farmer 

practiccs? 1low inmuch room for imlrovement isWheat is arguably tile most important food crop there with available technologies?
 
grown in West Asia and North Africa. In
 
Syria. as in other countries of the region, What problems do fartners be
have which might

wheat is the most important sotrce 
of calories addressed in new research'?
 
and prolein in ile national diet (FAO 1984).

Wheat is seconl only to harley in crop area 
 in What role does wheat play in the farming
Syria, and because it is grown uinder system?more Are wheat production practices
productive coinditions. it ranks first of all constrained by other aspects of the system? 
crops in overall outpt (SAR 1983). 

Syria. like manyL other cotLntries of the 
ICARI)A mandate arca, is pursuing a policy of 
self-sufficiencv in basic food crops, Wheat-Doininated Areas of Syria
especially wheat (SAR 1981). Ilowever, the 
coinnt rv has imorl)Oted a yearly average of Wheat is grown from the wettest to the dryest
345.000 umetric tons of wheal and wheat flour, areas of Syria. In areas where barley
worth $30 million. during 1977-82 (FAO 1980, predominates. wheal is grown for subsistence,
1(983). Furthermore, population growth is even at the edge of the steppe (Tholsol CI al;
expected t increase wheat demand for the T"lullv 1985. unpul ished) . In wetter areas
foreseeable future, emphasizing the need for (over 325 mm mean annual rainfall), wheat is 
greater yields illtIleIutUre. grown in sufficient quailities to iroduice a 

ICARIA has a regional responsibility for marketable sqiil)lLs. Barley is also grown ill
reseach on ",fhem. and has been engaged ini wetter areas but in contrast to the
wheat fhreeding and agrolonly research since barley-livestock svstei, it is grown as a 
1977, Within the Firmiig Systems Program, marketable alternative to wheat, and notresearch on %heal has inVolved lertilization, usually for on-farm livestock feeding. Wheat
%%ectd control. tillagte svtm'-, and rotations is the vardsticl; bv which other crops are 
with nilrogetl i\iIig Itglnmtes. Results hase ineasured. 
heen tmconra giig. substantial rv of%kitlh pollses lre';p)ective cereal choice, there is a 
to earlier plantling date, inlmiroved eed fairl, colnilex mix of crops. rotations, and
conmtril, and lertilization ,kith nitrog-,en and iinpit uses illwetter areas. Livestock aire 
phosphate (F:SPl 19)84I, I(ARI)A 1)84a). lowever, also diversified, including both cattle andthese responses show large interactions: small ruminants. Many farmers are nmembers of
impried yields hm one inmuovation umay lepetd cooperatives, ;ad receihe government 
upon the adoption of a set of associated assistance and advice on seed, fertilizer, and 
Ipraclices . 

herbicide application. 
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The 	most productive rainfed wheat-growing 
areas a.,e in the wetter parts of the country, 
and of these, the largest is in the northwest 

while the second largest, and possibly more 
productive, is in the northeast. Most market 
production of wheat is in these regioris. The 
current survey is restricted to northwestern 
Syria and focuses on rainfed wheat production. 

Sampling 

Sampling was dcne as follows: 

was 	 limited to four
I. 	 The sampling universe 

provinces: Idlib, Aleppo, Horns. and Hana. 
Because the survey was concerned with weed 
control and fertilization, which moreare 

common ill the wetter areas, an arbitrary 
limit was drawn at the 325 mm mean annual 
rainfall isohyte, as estimated from the 

Climatic Atlas of iyria (Tully 1985, 
unpublished). The line followed district 
boundaries where convenient; where 
districts were inevitably cut, lists of 
villages within the imaginary line were 
compiled. 

2. 	 Within the sampling universe, wheat area 
was approximately 176,000 ha. The 
smallest administrative units (n, ..,ahi) 
were grouped into seven sampling units of 
similar environmental conditions, each 
with approximately equal area (25.000 ha) 
of rainfed wheat (Fig. 13). 

3. 	 Within each sampling unit, one subdistrict 
(naliiya) was randonly chosen to allow 
visits to a larger sample with available 
resources. 

4. 	 Three villages were randomly selected in 
each subdistrict using the probability 
proportionate to size (PPS) technique of 
Lahiri (1951), described in Cochran (1977)
and proportionate to the number of 

families shown in the 1970 census (SAR, 
n.d.). Urban centers were excluded, 
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-] Sampling units with equal areas of rainfed wheat 

I__ Administrative subdistricts (nawahi) 

h.NI Sample subdistricts 

Sample villagos 

Fig. 13. Sampling design for wheat survey, 1984/85. 

Alternative villages w-;-e similarly 
selected in each subdist:ict in the event 
that selected village3 did not grow 
rainfed wheat: alternativt villages were 
used on six occasioi-. Thus 21 villages 
were selected. 

5. 	 Within each village, lists of farmers 
growing rainfed wheat this year were 
compiled and from these, three were 

randomly selected for interviews. This 
resulted in a sample of 63 wheat farmers. 
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Table 22. Soil characteristics of sample wheat plots (%of plots). 

Depth (cm) Stoniness Texture Color Topography 

0-25 10 Clean 53 C1Iay 42 Lt brn 22 Plain 63
25-50 14 Moderate 22 Clay loam 20 Yel brn 5 Rolling 19 
50-100 19 Severe 22 Silt loam 32 Med bn 22 Sloping 19 
>100 58 Mixed 3 Sandy loam 5 DK brn 17 

A bias w 's introduced in steps 3 and 4 by 

the exclusion of villages and farmers who do 

not grow rainfed wheat. Therefore, wheat area 

is somewhat higher and irrigation less than 

for the general population. This was not a 

sample of all farmers of the wheat-based 

system: it is explicitly a sample of farmers 

producing rainfed wheat in the area described, 


Farmers were visited on three occasions-

late winter, spring, and summer. There were 

some changes during the season. Five farmers 
plowed tOieir crop unrder in spring because it 
had failed due to frost so some crop 
observations were not possible. Eigh, f.irmers 
irrigat,'J their crop once or twice in sprkng 
because they considered the rair insufficient, 
although they had not originally expectfd to 
irrigate.] However, their production 
practices, including this irrigation, are 
stiil representative of rainfed wheat 
production. 

Basic Infonnation 

Information was collected concerning the 
largest wheat plot which covered approximately 
94% of the sample wheat area. Mean size of 
the wheat plot was 2.4 ha (SD 2. 1) and ranged 
from 0.15 to 10 ha. 

1. Supplv ntary uis a baick-up toli irrigation 


rainfifll is coiimoni in 1hunai; see Bailey 


(1982). ill thitt study; irrigited crops il 

it dry year yielded les thwi crops produced 

with rainfrall alone lider wet conditions, 


Reddish 34 

Soil characteristics are presented in 
Table 22. Most commonly the soils were deep, 
dark, clean, and flat, but many soils were 
less than ideal. For simplicity in subsequent 
analyses, soils were classified into three 
types based on stoniness and depth. "Good" 
soils were those which were cLan and deeper 
than 50 cm "poor", those which were very stony
and usually quite shallow; and "medium," those 
falling in-between. 

Tillage 

Farmers use a range of methods and intensity 
in soil cultivation. The mean number of 
cultivations (including seed covering) is 2.4, 
but ranges from I to 7 (Table 23). The basic 
system includes two passes, i.e. ridging up, 
broadcasting over the ridges, and splitting 
the ridges to cover the seed. A few farmers 
omit the first step, while others make one or 
more additional cultivations before planting. 
Farmers who fallowed the preceding year may 
make a number of spring or summer 
cultivations; however, only 12% of 
cultivations took place before 
September. Farmers sometimes grow summer 
crops immediately before wheat. Cultivations 
for weed control in these crops may affect 
wheat, but are not included. 

Equipment is varied but the duckfoot 
cultivator is the most widespread. Plows 
were slightly more common in preliminary 
cultivations but were also used before seeding 

1 
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Table 23. Cultivations and equipment. 

Number of Percent of No. of deep Percent of Equipment Percent oi 
cultivations farms cultivations farms used cultivations 

1 13 0 41 Cultivator 53 
2 52 1 37 Disc plow i1 
3 22 .2 19 Moldboard plow 11 
4 10 >3 3 Feddan plow 14 

>4 3 Disk harrow 6 
Tabban 3 

Table 24. Wheat varieties used. 

Users Percent Source 
with 

Number Percent problems Own or market Coop. or Ag. Bank 

Durum Wheat 
Jouri 69 19 30 42 53 47 
Bayadi 14 22 29 79 21 
Jezira 17 10 16 56 80 20 
1lammari 6 10 100 100 0 
Stor;: 4 6 50 100 0 

Bread Wheat 
Mexipak 10 i6 40 50 50 

or to cover seed. Over half of the wheat Seed a d Planting 
fields were plowed deeply at least once. 

Farmers consider tillage to be a very Most of the wheat grown was durum (Table 24). 
important factor affectih, yield, and it Approximately half the farmers found no 
absorbs 22%/, of the preharvest costs of wheat problem with the variety they were using. 
production. Farmers within the same village There was no systematic re!ationship between 
usuially follow the s'-,e cultivation practices. problems and variety, except that five of six 
This may be a result of eqoi ipment availability farmers growing liammari complained of disease. 

or simply local agreement ol appropriate The government, through Cooperatives and the 

practices and equipment. Farmers are unlikely Agriciltural Bank, is mostly providing the 
to have extensively compared tillage seed of varieties preferred by farmers. 
practices, and cheaper or more iproducti\'e Altough some farmers prefer their own 
alternatives conld probably be foti nd. seed, 54% of them using their own seed had 

Experimentation with different cultivation complaints compared to 24% of tmose using seed 
practices in on-farm trials would interest from Cooperatives or the Agricultural Bank 
farmers considerably. (Table 25). suggesting that government efforts 
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Table 25. Cultivar problems as related to source of seed. 

Seed source 

own Market Coop. or Ag. Bank Total
N %* N N% % N % 

No problem 15 50 5 13 3345 76 57Disease 7 23 2 18 0 0 9 16Low drought tolerance 3 310 27 1 6 7 12Not pure seed 3 10 0 0 6 71 4Other 2 7 1 9 2 12 5 9First tine using 0 2 2 4 

* Excluding first tim- users. 

20 

16
to provide high quality seed are appreciated
 
by farmers. However, only 8% of farmers 
 Z 12 
travel more than 1 km to get seed. To
 
encourage the use of government-provided seed, 
 8 
distribution might be expanded to make seed
 
more easily available. 4
 

Asked what they would like to see in a new
 
variety, 87% farmers mentioned higher yield, 0[
 
14%, resistance to shattering,
resistance to smut. Lodging,and 8% 115 140 165 190straw kg/ha 215 240 255 290 315 340
 

production, tillering, drought tolerance, and Seed
Fig. 14. rates of wheat as used by farmers during the

food quality were occasionally mentioned. 1984/85 season.
 

Broadcasting of seed was used by 84%,
 
spinners by II%, and drills by 5% of farmers. 20
 
Mean seed rate was 182 kg/ha, with a standard
 
deviation of 65 kg/ha. Distribution of seed 16
 
rate is shown in Fig. 14. Most farmers used w:
 

moderate seeding rates (77% used 200 kg/ha or E12
 
less), bwt the rates were as high as 350 
 12 
kg/ha. Farmers were not asked to explain
 
their choice of seed rates. 
 E 

Very little wheat was planted after the Z 
second week of December (Fig. 15). One-third 
of farmers said they planted at the same time 
eve-y year, while 56% cited rainfall and 18% r-I 
cited seed emergence as factors affecting [1 1 

U 

plantiig date. Three farmers cited equipment Oct 1 Oct 2 N,:1 Nn"2DeclDec2 Jan1
availability and only one cited time conflicts Date by half months 
as factors. Some farmers cited combinations Fig. 15. Planting dates of wheat as used by farmers during
of factors, 1984/85. 
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Although some farmers plant quite late, 
most planting takes place between the early 
and late dates used in out on-station trials 
(FSiP 1984). Weed emergence is not a dominant 
factor determining planting date so it may be 
unnecessary to examine the herbicide-planting 
date interaction in on-farm trials, 

Fertilization 

Rates of phosphate and nitrogen applied are 
shown in Figs. 16 and 17. Phosphate and 
nitrogen application rates are significantly 

12-


E 8

0 N 

related to soil type. in that less fertilizers 
are used on poorer soils. Nitrogen use is 
also significantly related to the previous 
crop for example more nitrogen is applied to 
wheat following summer crops regardless of 
soil type (Table 26). Bailey (1982) reported 
that farmers in two Hama villages believed 
that irrigated summer crops deplete the soil 

of nutrients so that a sutisequent wheat crop 
requires more fertilizer. Phosphate 
application as a function of the preceding 
crop is not significant at the 0.05 level. 
There also appears to be a regional effect; 

D Poor soil 

Medium soil 

Good soil 

0 1-50 51--100 101-150 151-200 201-250 

Fig. 16. Phosphate rates applied to wheat crops grown during 1984/85. 

12 

E 

E NN 

Z 

4 N 

o 1-50 51-100 101-150 151-200 201-250 251- 300 

kg N/ha 

Fig. 17. Nitrogen rates applied t j wheat grown during 1984/85. 
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Table 26. Fertilizer rates by soil type and previous crop. 

Nitrogen (kg/ha) 

After irrigated summer crops After other crops
Soil type Mean SD N Mean SD N 

Good 222 76 10 88 51 20 
Medium 144 27 5 74 39 10 
Poor 118 1 51 52 12 

Phosphate (kg/ha) 
---------------------------------------------------------

Good 71 72 10 64 '50 20 
Medium 87 50 5 25 28 10 
Poor 0 1 0 0 12 

all eight farmers applying more than 200 kg 16
N/ha were located in the Ghab valley. This 
may be clue to the area's higher rainfall and 12
different soils. In an analysis of variance E
of nitrogen rate, sampling district was 
significant even after the affects of soil 
type and previous crop were taken into 
account. E IL 

Every fariner sing phosphate applied it o -
with the seed, by drill or by broadcasting Week 1 2 3 4 1 2 3 4 

over the ridges before seed covering. Only Feb Mar 
24% of farmers applied nitrogen with the seed Fig. 18. Date of topdressing nitrogen to wheat during 
and tile amounts used were small. Ninety-two 1984/85. 
percent of all nitrogen was applied in 
February or March (Fig. 18). Most farmcrs Nitrogen and phosphate application rLtes 
prefer to see how vet the season is before varied significantly as a function of weed 
deciding on the amount of nitrogen to use. infestation (Table 28). This effect was not 

Fable 27 shows farmers' estimates eliminated by controlling for soil type or 
(fertilizer users only) of suitable rates of previous crop which may indicate that farmers 
phosphate and nitrogen in wet. average, and reduce fertilizer levels on fields with weed 
dry years. and what they actually applied this problems because ferilizer stimulates weed 
year. For nitrogen. 62%7 of farmers changed growth. Thus the weed control-fertilization 
their rate according to rainfall, while only interaction is significant and should continue 
2%7, change their rate of phosphate. For to he studied it) on-farm trials. 
phosphate. the seasonal rainfall estimate is The dominant nitrogen source was urea, 
based on the early rains, and the risk of not representing 78% of N applied, which follows 
getting an economic return in the same year is :he Syrian Soils Directorate recommendations 
greater than with nitrogen. for wet areas. Calnitro and ammonium nitrate 
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Table 27. Fertilization rates according to rainfall (nonusers excluded). 

Phosphate (kg/ha) Nitrogen (kg/ha) 

Mean SD N Mean SD N 

Rainfall 
Wet 91 42 29 164 124 55 
Average 83 38 29 118 63 55 
Dry 67 44 29 74 54 55 

This year 83 46 36 109 73 59 

Table 28. Fan practices related to weeds (means). 

Yield Culti-
Weed loss if vation Seed Plant

cover] unweeded 2 costs rate ing N P205 
N (%) (%) (SL/ha) (kg/ha) date (kg/ha) (kg/ha) 

Weed Level' 
High 16 56 35 *@@ 365 171 @' 14 Nov 78 ** 19 ** 
Moderate 19 33 29 244 176 16 Nov 93 48 
Low 23 14 22 234 207 25 Nov 140 62 

Control Method 
Manual 18 32 35 ** 329 169 17 Nov 88 ** 35 ** 
Herbicide 19 30 34 288 213 23 Nov 152 79 
Herbicide some 
years 9 39 25 218 184 14 Nov 112 20
 

None 12 27 12 209 175 20 Nov 63 28
 

1. Observations were made of sub-plots without weed control. 
2. Farmers' estimates. 
* Fsignificant at P <0.1 C = r with %weed cover significant at P<0.1. 

** = F significant at P <0.05 @ = r with %weed cover significant at P <0.05. 

were also used. Eighty-four percent of service or their Cooperative, 13% from 
farmers get some or all of their fertilizer traders, and 36% from other farmers or the 
from their Cooperative or the Agricultural landowner. Farmers use nitrogen fertilizers 
Bank, while only 16% rely entirely on the more than phosphate; 38% of the sample never 
market. Sixty-five percent say they have no use phosphate compared to only 7% for 
problem getting fertilizer. Most farmers get nitrogen. This may be a result of longer 
fertilizer within their village or in a nearby exposure to nitrogen fertilizers and more 
village but 22% go more than 18 km for it. extension. However, given that low phosphate 

Farmers began using fertilizers, on application rates are closely associated with 
average, 13 years ago and only 7% have begun soil type, farmers may be as well informed 
in the last 5 years. Fifty-two percent about phosphate, but do not consider its use 
learned about fertilizer through the extension to be worthwhile on poor soils. 
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In general, wheat growers show a high of yield losses caused by weeds agreed 
awareness of fertilizers, have access to them substantially with those found in on-farm 
and have been using them for some time. trials. 
Survey results show that fertilizer use is Of the eighteen families controlling weeds 
variable, but is a response to certain by hand, only one hired labor. The task 
factors, particularly soil type, previous required a mean of 69 hours per hectare, but 
crop. rainfall, and possibly weed infestation, was quite variable (SD = 54). Of the time 
Clearly, farmers will adjust their fertilizer spent on weeding, 76% was by women and 17% by 
use in response to field conditions. The men aged 13 and oveir. There was no 
Farming Systems Program is undertaking significan relationship between weed control 
research in 1985/86 to calibrate fertilizer technique and any demographic measure such as 
recommendations to soil qualities, rainfall, household size, dependency ratio, and adult 
and rotation, females as a proportion of family, nor were 

herbicide users more involved with off-farm 
employment or other competing activities. 

Weed Control Nevertheless, farmers often cite lack of labor 
as a reason to use herbicide so other factors 

Sixty percent of farmers had moderate or must determine the availability of family 
severe weed infestation in uncontrolled areas labor which were not discovered in this 
of their wheat crops, based on observations survey. 
made in late April. Broadleaf weeds, notably If labor is valued at 25 SL/day, the mean 
Sinapis arveis and Gallium spp., were the cost of hand weeding is 2 16 SL, compared to 59 
major problem, but grasses were an important SL for herbicide. However, if the labor of 
weed in 14% of fields. Severe weed levels the farmer and his family is valued at a rate 
were significantly associated with low rates well below the market price, hand weeding is 
of fertilizer, suggesting that farmers reduce less costly. 
fertilization on badly infested fields (Table All farmers stated that better yields were 
28). Weedy fields also received more an important reason for controlling weeds as 
intensive cu ltivation, but the effect was not they do although there are differences among 
significant. herbicide users and hand weeders on other 

major reasons for choosing a particular method
Most farmers used herbicides in some (Table 29). Herbicide users were more likely 

years, but some farmers did not consider weeds to cite low cost and intensity of weed 
a serious problem in 1984/85. A sizable infestation as reasons to use herbicide while 
minority used hand weeding arid 21 % used no 22%e, of hand weeders considered the provision 
weed control. These figures only concern of livestock feed an important reason to pull 
wheat: 36% of farmers using herbicides on weeds. 
wheat and 22% of those using no weed control These differences were confirmed in other 
were weeding other fields at this Lime. questions about the choice of weed control 

Farmers who do not control weeds estimate method. A combination of cost and labor 
their yield loss from weeds to be small availability was given by 89% of herbicide 
compared to fanrmnes who contrtl weeds by hand users to explain why they did not use more 
or herbicide. However. there is only a small manual weeding. Hand weeders gave a variety 
difference among groups in the observed level of reasons for not using herbicide including 
of weed inlestation (Table 28), suggesting cost, need for weeds as feed, and low 
that some farmers may have more of a weed infestation levels. However, over half said 
problem than they think. Farmers' estimates they were unfamiliar with herbicides, they 
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The main source of herbicide was the 
Table 29. Main reasons for choice of weed control market, at a mean distance of II ki. Only 37% 
method. of farmers purchased it in their village. 

Percentage of farmers using Knapsack sprayers and tractors were used for 
- --- application, and hired for the job in----------------- labor is 
Manual two-thirds of all cases. Mean costs per 
weeding Herbicide hectare were SI.. 31 for the chemical and SL 28 

for labor. 
Better yield 100 100 Because weeds are used to feed animals, 
Lower cost 44 95 farmers with animals were asked to rate the 
Intensity of weeds 11 68 importance of weeds and other feed sources 
Reduce trespassing 11 22 (Table 30). Few farmers rated weeds as an 
Feed aninials 22 important feed source and they are commonly 

N 18 19 	 used as supplementary feed. Green barley and 
communal grazing areas were the most important 

1. To prcvent other farniers gathering weeds. 	 feed sources in spring. 

were unavailable, or they did not find them Table 30. Farmers' ranking of the importance of 
effective, which may be a result of poor spring feed sources as a percentage of farmers with 
application Oglah (1984) found improper livestock, n=48. 
application to be a common problem in Jordan. 
If they had less family labor, only 12% said Importance 
they would use herbicide while 71 % said they 
would hire labor. Since hired labor would be Feed source Major Minor None 
more costly than herbicide, this indicates 
that these farmers are unfamiliar with Range 61 16 22 
herbicides or they are unavailable. Fallo" 29 14 57 

There was no significant difference Stepp,: 6 0 94 

between hand weeding and herbicide use in the Green barley 51 8- 41 

level of weed infestation in estimates of Weeds 6 31 63 

yield losses from weeds if no weeding is done, Purchase 19 0 81 
dates. However,seed rates, or planting 

herbicide use isassociated more with use of 
fertilizer than hand weeding. Sample farmers owned 1346 sheep. 123 

Nearly all herbicide users have applied goats, and 54 cattle. Twenty-nine percent of 
them for more than 3 years. Approximately farmers with animals used weeds as a 
half learned about them through extension supplement. providing an average estimated 28% 
officers or their cooperative, and tile rest of feed. Green barley and conserved feeds 
from other farmers. Tite most common type was were most important to cattle owners il 
U-46 combi or equivalent (2,4-1) + MCPA), but spring, while shepherds more commonly grazeu 
smaller amounts of pure 2,4-D were also in their sheep on tile range ('Table 31). 
use. This product gave good weed control at A substantial minority of farmers will 
Tel Hadya, but was not as effective as continue to weed by hand, either because they 
Brominal/Illoxan and other preparations. are able 1, control weeds with lower cash 
These latter products are more expensive than outlay or to provide livestock feed. Our 
2.4-[D but they are still profitable on on-station research (ICARDA 1984a) and this 
farmers' fields, survey suggest that there is little difference 
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between manual 	 weeding and herbicide.
 
is tereisreason 31.
Therefore, thereTherfor, noo raso totoattmpttoattempt to Table Distribution of livestock holdings andmin feed sources. 

"convert" those farmers who are happy with
 
manual techniques. However, the surveys 
 Farms
 
suggest that many farmers, both nonweeders and Livestock owned 
 (%) Main feed sources 
hand weeders, are unfamiliar with herbicides. 
With increased availability and education, None 17 
they might find a yield-increasing economic 1-15
 
role for herbicides in the near future. 
 sheep and goats 24 Range, Green
Herbicides are oieap so even those farmers who barley, Fallow
 
estimate littie loss to weeds might profit >15
 
from !~erhicide application. 	 Cattle oniyshecp and guats 19

29 Green barley,
 
range, stores,
 

Harvesting Cattle and small purchase
 

stuck 	 10 (Same)Wheat harvesting 	 is extensively mechanized- ---------
(Table 32). Only 18% of sample farmers
 
harvested their wheaLt 'y hand; usually 
 in
 
stony fields or inaccessible areas. After
 
mechanical harvesting, most straw was 
 Table 32. Harvest techniques and disposition of 
collected for winter feed or grazed in sit-, os farmers).
However. a substantial amount of straw and Iland harvest; all straw collected 18
 
crop residues were burned possibly because Machrie' : cut straw collected, rest graLed 20

farmers prefer to destroy the traw to Machine; cut straw coilected, rest burned 14
facilitate plowing theil fields. Sixty-two Machine; cut straw collected, rest plowed 2
 
percent of farmers rate tillage as a 
 major Machine: all straw grazed
factor in dletermining yields (Thble 33) and Machine; all straw burned 	

23 
19

Ihus stubble management and tillage warrant Machine; all straw soid for grazing 5 
further study at ICARI)A. -

I. Machines used: 89',; cornbine, II'; binder. 

Yields 

Table 33. Farmers' rating of factors affecting yieldsFarmers expect to harvest an average of 2 t (%of farmers). 
grain/ha: about I t in a bad year and 3 t in a 
good year (Table 34). This yield level is Importance
well above estimates for unimproved wheat 
production and substantially exceeds mean Factor Major Minor None 
yields of other developing countries (Hanson 
et al. 1982) which suggests that a "wheat Nitrogen 74 23 3
revolution" is well this llhosphae 	 25Syia under way in part of illage 53 2362 34 3 

Weed control 20In the last two seasons, sample farmers Variety 20 
54 2631 49 

had mican yields of about 2 t. They rated the Planting date 10 15 75
1984/85 season slightly below average, mainly Seed rate 0 21 79 
due to cold weather, while 1983/84 was 
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Table 34.Grain yields (kg/ha).
 

Estimated Mean SD 


Good year 3262 1442 
Average year 1973 950 
Bad year 946 648 

1983/84 2222 1468 
1984/85 1914 1320 
----- -- -------- -- ------- --- ---- - -----

Farmers' rating of: 1983/84 1984/85 
(%of farmers) 

Good 42 19 
Average 30 43 
Bad 28 38 

slightly above average. This contrasts with 
barley-growing areas, where 1983/84 was a bad 
year because of low rainfall. Wheat-producing 
areas can endure .,ome shortage of' rainfall, 
although they are vulnerabie to many other 
factors which are not significant in drier 
areas. 

Fertilization and tillage were considered 
the most important practices affecting yields 
(Table 33). Weed control is second in 
importance while variety, planting date, and 
seed rate were of minor importance. 

In general, farmers invest in those 
practices that they consider important. The 
distribution of preharvest costs for wheat is 
shown in Fig. 19. The cost of weed control is 
minor compared to other inputs and there 
should be a high potential for increased 
herbicide use. 

Wheat in the Farming System 

Wheat is grown alongside many other crops, 
including legumes, .elons, cotton, and trees. 
The crop mix observed among the sample in the 
current year (Fig. 20) was biased towards 
wheat production by the sampling technique, 

N24oe cultivation 

i0i Weed 

1. 1 

Seed 
(30.4%) 

- - I 

Fig. 19. Preharvest 'osts for wheat during 1984/85. 

E Cotton (5.0" 1 Chickpea (2.3%) 

- M- Sugar beet Lentil(3.2% ) 

(2.0%) 
{l] Other rrig. Fallow (10.7 %) 
'B summer crops (3.0%) 

OtherLegumes 

-, r 
(18.8%)18.8%)
 

(20.9%) 

crop 78% 

Tree 

which excluded those who do not grow wheat and 
was restricted to farmers growing wheat in 
this year. Therefore, tli, proportionate area 
of wheat is exa,;;erated compared to the area 
as a whole and compared to crops grown in 
rotation with wheat. However, barley occupied 
nearly as inuch area as wheat, in spite of tile 
sampling bias. This is due to the substantial 
demand for winter feed. Forty-one )ercent of 
farmers said they have decreased their area 
planted to wheat since 1980, usually because 
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Table 35. Rotations and previous crops. 

Farmers
Rotation (%) Previous crop 
----------------------------------------------------------------

Farmers 
(%) 

Cereal/legumne/winter fallow* 
Cercal/irrigated summer crop 
Cereal/rain fed summer crop 
Cereal/legumes 
Cereal/fallow 
Varying rain fed 2-course 

27 
30 
16 
13 
10 
5 

Chickpea 
Other legumes 
Rainfed summer crop 
Cotton 
Sugar beet 
Other irrigated summer crop 

21 
3 

23 

15 
8 
3 

Fallow 15 
Barley 6 
Other 6 

-------------------------------------------
*Winter fallow is followed by a rainfed summer crop, spring chickpea, or summer fallow. 

they find barley more profitable. This The legume planted in the second year of a
emphasizes the importance of increasing barley three-course rotation is usually lentil while
production in the dry areas, where wheat the legume preceding cereal is usually
cannot be profitably grown, to allow a chickpea. Chickpea is commonly grown in a
rational allocation of the land and climatic two-course rotation with certal, but may also 
resources of the higher potential areas for be grown in the third year of a three-conrse 
wheat production. rotation.
 

Trees occupy 13% of the land, 
 while Wheat, therefore, is part of a complex
rainfed summer crops, legumes, and irrigated farming system and occurs in a wide variety of summer crops occupy approximately as much area rotations. Legumes. irrigated summer crops, 
as cereals. Thus wheat, while possibly the rainfed summer crops, and trees are also 
most important crop, is likely to be less important. Activities other than crop
important than the others in combinalion. prodtction are significant elements in the

Information on land use in the current rural economy. The proportion of income 
year is complemented by data on rotations, contributed by various activities, as
The majority of farmers state that they follow estimated by farmers, is shown in Fig. 21. 
sone kind of two-course rotation, and of Wheat i! a major contributor, but other crops
these, most rotate wheat with cotton or odher in combination are worth twice as much and
irrigated summer crops. There are almost 40% of family income conies front noncrop
three-course rotations on approximately 27% of sources. 
farms. 

In 1984 whcat was most commonly planted
after irrigated summer crops (26%), legumes Continuing Research 
(24%) and rainfed summer crops (23%) (Table
35). This suggests a greater role for The farmers in this survey will be visited attirrigated suminier crops P.,v legumes than least once more. In this visit, the economics
indicated by 198,1/85 land use, since these of wheat and other crops in the wheat-growing 
crops are regularly grown on large areas of systeii, the reasons behind crop choices and
land which were planted to wheat in the survey production practices, and the role of 
year. livestock in the farming system will be 
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locations were divided into -evere weed 
infestation sites (8) and moderate weed 

Wheat infestation sites (10) for separate analyses, 
Other crops (28.1%) wiit replication by location. The results and 

(32.6%) an economic evaluation of treatment effects 
Nonagric. work are presented in Table 36. 

t17.69At wa ie niderate infestation locations, 

there was a significant response to fertilizer 
with and without weed control. However, 
herbicide only gave significant responses 
(p<0.05) in the presence of fertilizer, which 

Livestock Agric. stimulated weed growth as indicated by a 
(13.5%) work significant fertilizer-weed control 

of f-f arrm(8.2%) 
interaction. At tile severe weed infestation 

Fig. 21. Sources of income as represented by various 	 locations, there was a significant main effect 
activities of farmers, 1984/85. 	 response to both weed control and fertilizer 

and a significant interaction indicated that 
yields were largest when both were used. 

T.he greatest increase in net income 
studied. In addition, existing data will be occurred where both treatments were al)plied. 
further analyzed to explain the observed Fertilizer app ication without weed control 
vari"nce in practices. It is hoped that the barely paid for itself and although weed 
sample data ca it suggest subsystems of control alone was profitable in severely 
practices within the wheat-growing area, or infested fields. it was not so in less 
recommendation domains which would [felpl o infested. Therefore fertilizer itust be LIsed 

focus future research. with weed control if large rates of return are 
expected. Also, selective use of different 
herbicides and applicatiolt rates could assist 

Wheat On-Farm Trials in reducing cost and increasing 
profitability.--S. Kukulta and ,I. Dakermanji. 

In 1984/85, unreplicated 2 x 2 'actoriaI 
trials were sown in 18 farmers' tields in tle 
main wheat-growing region oi northwestern IBSNAT: Wheat Response to Nitrogen 
Syria. These trials were in the saute areas as 
the siirveys described il tie previoLis section. The Internatiotal 3ettchmark Soils Network for 
There were four treatment combinations of 4. Agrotechnlology Traitsfer (II3SNAT) project has 
weed control kbronioxyril +- (liclop tethyl. 0.5 two main objectives: (i) to accelerate the 
kg ai/ha + 1.0 kg ai/ha applied at the 4-leaf flw of agrotechnology developed at one site 
stage) and f fertilizer (60 kg P2O5/hta with to other locations. aind (ii) t increase tile 
seed. 80 kg N/ha, half at planting, ialf as ipossible success of that transfer. 
top dressing). These were SuperimllposedI on oil-crop-weather siitLilation models are tised 
wheat crops malaged according to lte faruter's antd existing models are being calibrated and 
own tilla:ge and plantitg itetliods, i.e. validated bv IIBSNAT. 
broadcasting seed and fertilizer over ridg..d Wheat is an imiportanlt crop of the ICARDA 
land and splitting the ridges to cover then: maidate and conside'rable work on) the dynantics 
Weed dry-itatter production and grain and straw of vhwat respotse to nitroget lertilizer htas 
yields were measured in all plots. The been carried out 1v ICAR,IA in northern Syria. 
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Table 36. Effects of fertilizer and herbicide on wheat production in farmers' fields. 

Treatment Kg/ha SL/ha 

Weed Grain Straw Weeds Increased Increased Change in %Fertilizer control 	 yield yield (TDM) crop value costs net income profit 

10 moderate infestation fields 

- 1397 2210 242
+ - 1631 2821 422 586 574 12 
 2
 
- + 1463 2351 42 153 287 -134 -46
 
+ + 1872 3192 20 1090 896 194 22
 

8 severe infestation fields 

- 955 1558 1244
 
+ - 1227 2058 1530 600 575 
 25 4
 
- + 1270 1862 108 589 331 258 
 78
 
+ + 1601 2502 195 1332 920 412 45
 

Economic assumptions: 	 Crop value: seed 1.5 SL/kg, straw 0.38 SL/kg. 
Herbicide costs: 272 SL/ha (chemical + application).
Uertilizer costs: 1P205 215 SL/ha, N: 340 SL/ha (fertilizer + application).
Harvest + postharvest costs: 10, of total crop value. 

One simulation model, used by IBSNAT, is CERES 
wheat-N, to predict the respotnse to N 
fertilizer and fertilizer-tise efficiency. 
Tlis model may be useful to transfer ICARDA 
technology from Syria to other areas, provided 
it is well calibrated for Mediterranean 
regions. Therefore wheat response to nitrogen 
was lested in thire environments to collect a 

I. The levels of mineral N at all sites at 
sowing were quite high, ranging at 0-150 
cm from 83 to Ill kg/ha. However, at 
harvest the levels were much lower, even 
for soils which had received 90 kg N/ha. 
The range in levels at this time for N90 
treatments was from 26 kg/ha to 60 kg/ha. 

full data set for IBSNAT calibration of 
CERES-N. 

l)urtim wheat (Sham-I) was planted at three 
sites. Breda, Tel ltadya, and Jindiress, using 
four levels of N (0,30, 60, and 90 kg N/ha). 
One third of the N was applied at sowing, the 
remaiinder was tl)pdressed at tillering. Data 
on soils (fertility level to 150 cio and soil 
water dynamics), plants (development rate, 
chemical composition, nutrient tiptake, bio iass 
prodtiction at tliree physiological growth 
stages, and final graini yield), and weather 

2. Maximum soil water storage occmfred at 
aboutt the end of February at all locations 
(Fig. 22). At Jindiress there was 
possibly drainage below the depth of 
measurement (180 cm) in treatments N0 and 
N30 during March. Overall. however, there 
were no detectable differences in water 
use between N treatments during the 
growing season. Severe cold it Jindiress 
in early March caused loss of most of the 
expanded leaf area in all treatments which 
may have influenced water use. 

were recorded at each site. 
The results showed: 3. Despite the high initial levels of mineral 
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Table 37. Effect of level of N added (kg/ha) on wheat yields and N content in total dry matter (TDM) produced
at tillering, anthesis, and maturity at three experimental stations with various effective rainfall. 

Nitrogen treatment 

No N3 0  
Physiological------------

Site stage t/ha N% t/ha 

Jindiress Tillering 0.17 4.95 0.24 
(400 mm Anthesis 5.54 1.39 6.23 
rainfall) TDM at harvest 7.77 9.11 

Straw 4.78 0.26 5.62 
Grain 2.99 1.82 3.49 

Tel ladya Tillering 0.12 5.38 0.17 
(370 mm Anthesis 7.71 1.44 7.67 
rainfall) TDM at harvest 8.62 8.22 

Straw 5.44 0.37 5.42 
Grain 3.18 2.45 2.80 

Breda Tillering 0.11 4.50 0.15 
(268 mm Anthesis 3.32 1.11 4.51 
rainfall) TDM at harvest 4.27 4.16 

Straw 2.76 0.32 2.72 
Grain 1.51 2.02 1.44 

N, there were responses to applied N. 
There were significant (p<0.01) grain 
yield responses at Jindiress (Table 37) 
with 30 kg/ha of applied N, but there was 
no effect of additional fertilizer. At 

B~reda, there was a significant straw yield
response to N (p<0.05) but no effect on 
grain yield, whilst at Tel Hadya there was 
no response (Table 37). 

4. 	 There were highly significant (p <0.01) 
increases in grain N content with nitrogen 
application at all three sites (Table 37). 
The straw N content was increased 
significantly (p <0.05) at both )IreJa and 
Tel Hadya. The level of N to which there 
was a response varied with both the site 
and the time of sampling. In most cases 
the respoas- was to the first 30 kg, but 
grain N continued ;o increase up to 60 
kg/ha at all sites and to 90 kg/ha at 
Breda (Table 37). 

- ........ .....- LS ) (0.5 )
N60 N9 0  

III;
N% t/ha NV; t/ha N; t/ha of N 

5.23 0.24 5.2o 0.20 5.20 0.093 0.242 
1.54 7.16 1.61 6.70 1.02 2.036 0.258 

8.96 9.52 
0.35 5.52 0.32 5.84 0.34 0.698 0.105 
1.97 3.44 2.23 3.68 2.25 0.327 0.149 

5.55 0.17 5.52 0.20 5.3o 0.105 0.363 
1.58 7.20 1.66 7.86 1.59 2.224 0.141 

8.76 8.34 
0.46 5.78 0.52 5.58 0.61 1.055 0.122 
2.74 2.98 3.02 2.76 3.09 0.581 0.309 

4.83 0.16 5.14 0.13 5.23 0.064 0.272 
1.39 2.85 1.48 4.17 1.59 1.024 0.117 

5.03 4.88 
0.32 3.36 0.42 3.34 0.49 0.413 0.163 
2.23 1.67 2.68 1.54 3.04 0.234 0.348 

H Tel Hadya
"E - - Jindiress 
E 

200 . Breda 

-

" /,
 

.100 	 A .. t.. 

T..,.,, 
W 0 _ .... .. , 

0 40 80 120 160 200 
Days from November 11 1984 

Fig. 22. Extractable soil water in the soil profile during the 
growing sescn 1984/85 at three sites in northern Syria. 

These 	results for N content agree with 
those for dry-niatter and grain production, and 
with the pattern of soil water availability. 
At Jindiress, with most water, the highest 
yields and the lowest N contents were 
recorded. Al the other sites high plant N 
levels were due to reduced assimilation c',,sed 
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by increased water stress in the later growth Banding Versus Broadcasting Phosphate and 
stages. (Fig. 22).--A. Matar, H. Harris, and Wheat Responses 
i.Goebel. 

Triple superphosphate was applied at four 
rates (0, 40, 80. 120 kg P2 05 /ha ) to a wheatIntersystems Research crop which was drilled at a rate of 100 kg/ha 
with 17.5 cm between rows. The phosphate wasPhosphate Fixation and Management either broadcast and incorporated in thein Rainfed Calcareous Soils plough layer just before seeding, or banded 
with the seed at sowing. The trialIn ICARDA region, there wasare large deposits of conducted at three locations representing therock phosphate, and several countries major soil types of the region; Jindiress

(Morocco, Tunisia. and Syria) are exporters of (Chromic Vertisol, FAO, long-term average
rock phosplhale and producers and] consumers of rainfall 475 nim/year), Tel Hadya (Vertic
locally-manufactured phosphate fertilizer. Luvisol, 350 mam), and Breda (Cahic Xerosol,
Phosphate deficiency is common in the 275 ini). The eight treatment coijibinations
widespread calcareous soils of the region, and were replicated three tinres at each location.
liere are large aid economic responses to Nitrogen was applied as a uniform dressing

phosphate fertilizer application across all treatments (20 kg N/ha at sowing(Soils Directora e/ICARDA 1985). and 40 kg/ha topdressed at tillering). The
Specific management techiiiques are crops were sampled at several growth stagesrequired to maximize tlie efficiency of and P uptake and dry-matter production were 

lphospIate fertilizers because of the gradual recorded. The results from Tel Hadya andchemical transformation of phosphates into Breda only are presented as severe frost
unavailable forms through reaction with free damage at Jindiress in March affected the
calcium salts and the Hlited mobility of growth and P uptake patterns resulting in 
phosphates in calcareouis soils. Most farmers inconclusive results. The trial will beusing phosphate on cereal crops broadcast and repeated at flhe three locations in 1985/86.
incorporate the fertilizer sometimes several l)ry-matter production at tillering and

nmonths hefore seeding. They do nor assess the harvest are 
presented inFigs. 23 and 24. At
 
amount thev should apply relative to the Tel Hadya and Breda, there were larger growth

previotr s history of phosphate use. tile current rates at tiIlering where phosphate was bandedsoil fertilitV status, or to the expected crop rather than broadcast. This was also evidentyield. Information these factors scarce Ji.,,,iresson is at before the severe frost damage.
for the calcareous soils ef ICARDA's region. These differences wert -,g'iificant at p<0.5 atIi 1984/85. research was started to Breda and Jindiress, but not at Tel I-adya
provide more detailed information on these although the pattern was tie sarie at all three
topics. The first results are reported here locations. Bly harvest, there was a different
under three headings: (a) effect of banding pattern. At the lowest level of 40 kgversus broadcasting triple superlphosphate on P there no differences inP i()/ha. were final 
uptake and growth of wheat, (b) effect of yield between the two application methods, butbanding versus broadcasling on rates of banding was superior at the two higher rates. 
phosphate fixation, and (c) residural effect of These trends in dry-matter production are
previous phosphate application oii reflectedsoil inthe P uptake data (Fig. 25).available 1) levels and barley responses to uptake from appliedP fertilizer can be
applied P). estimated by subtracting uptake in treatments 
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Fig. 23. Above-ground biomass of wheat at tillering as a 

function of rate and method of phosphate application at 

the three experimental sites of Tel Hadya, Breda, and 
Jindiress. 
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Fig. 24. Effect of rate and placement of phosphate added 
to soils on dry weight biomass at harvest at both Breda and 
Tel Hadya experimental stations, 1984/85. 

withoi fertilizer from those in which 
ferti lizei was applied (Table 38). At 

tillering. when the root systems are 
rel-tivelv small, a very high percent of P 
uptake was derived from the fertilizer when it 
was bandel, andIlhe proportion increased with 

increasing application rate. Wher- feilizer 
was broadcast, a much smaller fraction of the 
P taken up was fror tile fertilizer and there 
was less difference between application rates. 
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Fig. 25. 
 Effect of iate and placement of superphosphates on total P uptake by above-ground total dry matter produced at
tillerinq and matul ity. 

As root systems developed and expande-d is to promote early vigorous growth and, ininto a greater soil volume, the proportion of cereals, this is 	closely associated with finalP uptake derived from fertilizer decreased, yield potential. Studies at ICARDA haveNative available soil phosphate was 	 also an shown (Gregory ef al. 	 1984) that banded 
increasingly important source at both phosphate promoteslocations. and differences 	 root growth, and thusin the 	method of increases (he plant' ability to utiliztffertilizer application were less pronounced. native available phospha . Therefore data inBy harvest, between 14 and 41 of phosphate Table 38 may overestimate the percentuptake 	was estimated to have come from al)plied phosphate uptake derived from the appliedfertilizer. The results from this and other fertilizer and the estimation ofstudies 	(Shepherd 1985) confirm that one of 

percen. 
recovery of applied fertilizer. Even if thesethe most important results of banded phosphate latter figures are overestimated, the percent 



62 	Farming Systems 

Table 38. Effect of location, method, and level of P application on percent P uptake derived from applied 
fertilizer. 

Percent P-uptake by whrat from 
applied fertilizer 

Tillering Anthesis Harvest 
Location/level 
(kg P205/ha) lknded Broadcast Banded Broadcast Banded Broadcast 

Breda 40 44 21 31 28 16 (4.5)3 14 (3.8) 
80 68 34 44 30 36 (6.5) 17 (2.3) 

120 73 35 48 35 41 (5.3) 16 (1.3) 

Tel Hadya 40 43 28 15 16 21 (16.9) 16 (12.1) 
8,0 47 33 23 11 24 (9.7) 16 (6.0) 

120 53 32 31 37 32 (9.7) 18 (4.7) 

a. Figures in parentheses represent percent of applied fertilizer recovered by the crop at harvest. 

recovery of applied phosphate is very low; 
from 4.5 to 16.9% for banded fertilizer and 
1.3 	 to 6.0% for broadcast fertilizer. 

Banding of P fertilizer appears to lead to 
greater P uptake and thus greater efficiency 
of fertilizer use and larger wheat yields 
compared to broadcasting and incorporation, 
This effect may be greater when farmers 
broadcast and incorporate their fertilizer 
several weeks before sowing as seen, for 
example, in Tunisia. Other studies indicate 
that phosphate fixation is rapid during the 
first months after application, so the nearer 
to seeding the phosphate is applied, the 
greater will be the availability of that 
fertilizer to the growing crop. 
obtained when 40 kg P2 0 5 /ha 
annmolous, and it is unclear 
benefit from banding was not 

The results 
was applied are 

why the early 
evident at final 

harvest, although the effect was consistetit at 
both locations. The work will be repeated 
next year to assess the effect of method and 
level of P application oil root growth and 
establish if it was specific to this year's 
trial or whether it is a genuine "method of 
applicaticti" x "level of application" 
interaction. 

Banding Versus Broadcasting and P Fixation 

Parallel to the studies reported in the 
previous section, the change in the status of 
soil available P was monitored monthly for 10 
months following application in November 1984. 
The same eight treatment combinations weie 
used, but a special technique was utilized to 
reduce the inherent variability in P analyses 
associated with sampling plots to which P 
fertilizer was applied. 

Metal cylinders (10 cm diameter, 20 cm 
deep) were pressed into the soil and carefully 
weighed amounts of triple superphosphate, 
corresponding to rates of 40, 80, and 120 kg 
P2O/ha, were either banded or incorporated 
with the soil in the cylinders. At each 
sampling, the complete bulk of the soil within 
the cylinders was sampled and carefully mixed 
prior to analyses. Analyses of soil samples 
taken just below the base of the cylinder 
confirmed that the applied phosphate had not 
leached out of the cylinder. This study 
focused on the transformation of monocalcium 
phosphate (the dominant salt in triple 
superphosphate) into less soluble forms 
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35- Tel Hadya 	 the three locations. Exponential curves were 

30-a 	 soon Banding Fitted to these data in the form: 

4 000o Broadcasting 	 P = ke'aT 
25 -! atQ°.%oOOoo 	 where, P = available Olsen-extractable phosphate 
20 o .	 (ppm) 

00 . 0 0 

0ooo0 - °° ° k = intercept at time zero, 
15 0O00000 . = constant describing rate of fixation, 

and
 
10 	 T = time in months after application. 

From these curves, two variables were 
calculated: the fertilizer half-life, or the 

I I , I , time for fertilizer availability to be halved 
.1 3 5 6 7 8 9 10 due to fixation, and the equilibrium time, or 

30 Jindiress the time taken for the added fertilizer 

c125 - availability to reach zero (Table 39). The 
..0 fertilizer half-life is useful to evaluate 

Z, ?0.% fixation during the year of application. 

'5 155V0 f0. 	 whereas the equilibrium time is useful to° 00:00 ,0 8 
of seasons during which°°0000.0.00 	 evaluate the number 

OCUoo0N.96- 0esidual effects cf phosphate 	 fertilizer may 
000000 ,, expected. Applied fertilizer fixation was 

5 -proportional to' application level; faster 
_ rates were associated with higher levels. 

>I 	 I I I I I I 1 
0 0 1 2 3 4 5 6 7 8 9 10 	 This is reflected in the fact that the 

half-life of available fertilizer P is more or 
30- Breda 	 less unaffected by the different levels of 

25-4-	 application. Fixation proceeded faster at 
Jindiress (mean half-life 5.5 months) than at 

20- ° 0 o... Tel Hadya or Breda (mean half-lives 9.8 and 
00,	 

. 11.8 months). The equilibrium time data show15000-

015-	 .88''a that responses to residu.d phosphate woId be 

13- expected for at least the two following 
seasons at Breda, but possibly for only one 
season at Jindiress. This was also shown in 

0 , , , , , I I field studies (ICARDA 1983) wilere there were 
0 1 2 3 4 5 6 7 8 9 10 significant responses to a single application 

Time elapsed (months) 	 of 60 kg P2O5/ha for 3 years at Breda, but at 

Fig. 26. Effect of banding and broadcasting phosphate Jindiress, there was a response only in the 
fertilizer on the change in its availability (mean of all levels second year following application. Further 
of application), 	 studies are required on the soil type/climate 

interaction causing these differences and a 
section results from improved root/fertilizer collaborative research project "ith the 
granule contact during early growth rather University of Reading. UK. is being developed. 
than a slower decline in availability of A knowledge of applied phosphate fertilizer 
banded fertilizer. 	 dynamics 10i calcareous soils is essential for 

Fig. 27 shows the decline in availability optimum fertilizer strategies and economic 
of banded fertilizer phosphate with time at evaluation of fertilizer use. 

http:OCUoo0N.96
http:0000.0.00
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Fig. 27. Change in available banded fertilizer Pat three locations in northwestern Syria. 

Table 39. The half-life and time to reach equilibrium of banded phosphate fertilizer as affected by location and 
application rate. 

Half-life Time to reach equilibriumApplication (months after application) (months after application)
 
rate
 
(kg P2Os/ha Jindiress Tel Hadya Breda Jindiress Tel Hadya Breda 

40 4.8 10.9 15.2 19 39 5380 5.9 8.3 10.2 32 39 45
120 5.9 10.3 10.1 32 54 51 

Residual Effect of Previous Phosphate the trial was abandoned. However, there were
Application sufficient plots in the barley phase to 

examine the effect of previous fertilizer
 
history on soil fertility and the response to
In 1980, a phased entry long-term 
 rotation different levels of P fertilizer applied in

trial was established at Khanasser (Calcic 1984/85. Using the two rolations, there were
Xerosol, 220 ram) to compare three crop nine replicates which received 0, 120, and 240rotation systems of fallow/barley, kg P20/ha during tile previous 4 years.
vetch/barley, and barley/barley. Within these Available soil P (Olsen-extractable) was
rotations, different phosphate levels were determined in all plots which were then split
applied: 0, 60, and 120 kg P,0 5 /ha per 2-year three ways and u-ill sown with barley (Arabi
perio,.. Aswad, 100 kg/ha .ceding rate) with three

Severe and persistent bird damage to young application rates of banded phosphate, 0, 60,
vetch plants caused almost total failure of and 120 kg/ha. These nine treatment
the crop at Khanasser in all years, and in 1984 combinations were sampled for dry-matter 
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Fig. 28. The above-ground biomass of barley, at both 


tillering and an'wesis stages, as related to level of available P 

in soils at sowing, at Khanasser experimental station, 


1984/85. 

production and P uptake during growth tip to 

anthesis. Yield components were measured at 

harvest, but bird damage during grain 

formation again resulted in unreliable yield 

data. 


Fertilizer application over the preceding 

4 years had a pronounced effect on the 

Olsen-extractable phosphate levels at the 

start of the season, ranging from a mean for 

previously unfertilized plots of 4.22 ppm ( + 

0.64) to 12.39 ppin ( ±2,26) for plots which 

received 240 kg P20,5/ha. The dry matter 

produced at tillering and at antiesis in plots 

receiving no fertilizer in the current season 

was linearly related to the initial soil P 

status (Fig. 28). However, the effect of 

fertilizer application in the current year was 
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Fig. 29. The residual effect of previous P added in the last 

4 years and direct application of P on dry weight biomass 
of barley at anthesis, at Khanasser experimental station, 

1984/85. 

dominant (Fig. 29). Analysis of variance 
confirmed that initial phosphate status had a 
significant effect on barley production, 
current levels of application of fertilizer 
gave rise to large responses, and there was a 
significant interaction between initial P 
status and res)onse to applied plhosplte 
(Table 40). 

These resulls from Khanasser, which has 
the same soil type as Breda. confirm the 
importance of the effect of applied fertiliz:-r 
on residual effecis in subsequent yeais, and 
the iiplications of those residual effects on 
the long-term srategv of I)ho-ohatc fertilizer 
use. Such effects must be considered in the 
econoniic evaluation of fertilizer use. --A. 
Matar. 



Table 40. Analysis of variafnc of barley dry-matter 
production at antliesis as a function of residual and 
direct phosphate application(1984/85). 

Source of 
vaiation )F SS MS F 

... 

Total 20 20.915 
Replicates 2 0.0208 
DirectlP 2 17.2557 8.6278 146.11 ** 
ResidualI'P 1.o575 0.8287 14.03 ** 
l)irect x residual 
interaction 1 1.033 0.2591 4.39 

I rror 10 0.9,48 0.0590 
i t ...I. 

siviicanat 11. 

Impact and P'otential of Supplemental 
Irrigationi within Raitfed Areas 

Past and current trends of food and 
agricultural production in tile IC..\RDA region 
arl'e tll satisfactory dleslite coinsiderable 
achievements. Fifty percent of the region's 
food requlirement is imported and by 1990, 
Ilere will lie a '(-34llmillion tonne food 
deficit. I'ltlegoal of this project is to 
econtlllically illprove productivity of basic 
food crops ill rainlted areas lising stipplemental 
irrigation. with e lpiasis oit whteat, barley, 
faba hLdtls. chickpeas, lentils, and f;arages. 

Of tile total cultivated area ;ithe ICARDA 
region. 70"' is raitld, 'Aith a cro))ilg 

i,,te,,sity of 55",' and a yield gap ratio of 
2.5:1 (research staliotn:farmer). Of the total 
agrictiltur'dl productiont 75" is grown on 20% 
of tIlie total i(' livalted alea lIldet irrigation. 
and irrigation tfficietlcy is ollv 30(,; . Food 
Iprot uct in citn h)c i tIc Ieased by: (i)
in11 trod CilIg Stl)l)lelt IetIal irrigatiOn, (it) 
expanidinig frt'a,lailted and irrigatedtor 
larlilllg. (iii) decreasing vield gil) ratio, 

and. (iv) increasing irrigation efficielcy. 
In aIn amtnl whwtt a Crop cat le grown 1w 

ilata(ra I rainfall alone hut additional water 
illiproves yields. irrigalion is suplemental. 
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Supplemental irrigation can increase andstabilize yields and provide suitable 
conditions for using high inputs, i.e. 
high-yielding varieties, more fertilizer, and 

more intensive cropping. Supplemental
irrigation is an improvement on existing farm
practices and the decision to irrigate is 
based purely on the estimated profitability of 
doing so. 

Supplemental irrigation interrupts tie 
cycle of decreasi ntg 1)rod uctivi ty and 
increasing migration currentiv observed in 
small sc:dii, farming com muln ities. Tie 
characteristics ot rainfed areas with unstable 
yields and lok cropping intensity (Fig. 30),
anl0d increasing )opulation .1'lthasic needs 

result in the degradat )n of natural 
resou rces. 'hiis contri'ute, io lower yields, 
inadequate earnings, and ncreased migration. 
Ilt ro ItIcing sI plIetlliell t,1 irrigation into 

Degradation of natural resources 

Increasing population 
I 

Increasing basic reeds 

Existing rainfed Potential with
 
igriculture supplemental irrigation
 

' .
 

Low unstable yields High stable y, Js 

Inadequate earnings Greater earnings 

Low crop intensity Ifigher cropping intensity 

High Miration Increased labor requirement 

Greater ca ital investment 

Lebymiqmatioi 
Fig. 30. Impact of supplemental irrigation on productivity 

and migration. 
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rainfed areas can lead to greater capital and 
labor investment and consequently, reduce 
migration. 

Supplemental irrigation research at ICARDA 
aiis to improve farming practices with farmers 
actively participating in any improvements 
made. Small-scale supplemental irrigation 
systems aie bei ng exam ined technically, 
agronomicall., socially. and economically to 
identify potential areas for improvement and 
development . 

The project methodology includes: 

(I) Diagnosis: Farming systeris are assessed 
and constraints identified and prioritized. 

(2) Desig:IFeasible technological alternatives 
are developed to solve farrier's problems. 
Improvements which caii be implemented on 
existing systems are the main feature of the 
approach. 

(3) Test: Izarnier acceptance of these solutior's 
is assessed with on-fari trials. 

(4) l xtension: ield demonstration of 
technological solutions are expanded to a 
larger scale. 

The specific elerients of suppleiental 
irrigation being examined are land, water 
sources, production costs, capital invest ment. 
irrigation equiprient, machine operators, labor 
reqltis ements, imtprov'ed cultivars, insects arid 
disease, weed and other pest controls, culture
and riaageiient (fertilizatiol. spacing, 

cultivating irrigalting, etc.), harvesting, 
processing, waste managemiienrt, transportation 
to niarket, market developmnt and promootioni, 
Supply and demand, price analysis, 
profitability avd income, and government 
policies, laws, and regulations. To a( heve 
tlie nraxinlir socioeconoinic benefits of 
sulpplemental irrigation, imlementation of 
r'esults vil include systems which consider 
the needs of small farmers, herders, and tire 
rural poor. 

Site Selection 

Agricultural land suitable for supplemental 
irrigation studies must have four basic 
features: (i) irrigable terrain, (ii) 
potentially fertile soils, (iii) a climate in 
which the crop can thrive, and (iv) a source 
of water of consistent quality. 

III selecting sites, locations were chosen 
for which climatological data were available 
and for which there was potentiai for 
sociocconoinic development. The following four 
sites were selected: 

(I) Aleppo Province, northwest Syria. 

(a) Tel liaman subdistrict (Breda), zones 
2 and 3. 45 kii southeast of Aleppo. 

(b) Ma,-e'a subdistrict (Shahba Rese-voir), 
zones I and 2, 45 kni northeast of 
Alepoo. 

(2) El liassakeli Province. northeast Syria. 

(a) Kam ishly, zones I and 2, 60 km north 
of 1lassakeli. 

(b) Tel Harnis, zones 2 and 3, 40 kil 
northeast of Hassakeli. 

The plateaus of Aleppo have continental 
characteristics. Rainfall is greater than 250 
riin,with the gradient decreasing easterly from 
the foothills inland. The "dry" season is 5-7 
rllontlis The temperature is cool in winter 

with 10-30 days of temporary frost depending 
oil elevation. Suniniiers are hot with 
temperatulres of 40('C and large diurnal 
Variation. 

In the cen:ral plateaus at El Ilassakehi and 
Kaniishly sites, Ot rainfall gradient r'apidly 
declines from 450 mii to 200 mm or less and tie 
(Iry season lasts 8-10 1ronith1s. Winler 
temperatures are cool in the plateaus and 
phllins, but there are 10-30 days with 



hztersystems Research 69 

temporary frost depending on elevation. The farm size of 20 ha for irrigated lands and 30 
region lies in a plain formed from thick ha for rainfed lands. In Mare'a, there are 
alluvial and colluvial quaternary deposits 1556 agricultural land holdings with an 
originating in the Tatrus mountains and, to a average size of 5 ha for irrigated lands and 9 
lesser extent, from the mountains to the ha for rainfed farms. IlMare'a, 90% of the 
south. The plain slopes from north to south holdings are fragmented; each farm has several 
in the northern part and from south to north plots; some widely separated from each other. 
inthe southern part. The surface of the The population of Tel Dhanian is 23,910 with a 
plateau is slightly rolling and is cut by many sex ratio of 50:50 (male:female) and Mare'a 
wadis (dry washes or gullies) which are mostly has a population of 18,167 and a sex ratio of 
tributaries of the Khabour River. 53:47. Of the 114 villages in 'Tel Dhaman, 62 

have rainfed agricultuie with no potential for 
supplemental irrigation. 43 have irrigation

Site Characteristics of Tel Dhaman and Mare'a from tube wells. 4 have limited irrigation
(Aleppo) water from the Kwiak River, and 5 have 

irrigation water from the Kwiak River and tube
The subdistrict of Tel IDhaian lies 45 kiil wells. Of the 19 villages in Mar"'a. 4 have 
southeast of Aleppo and the subdistrict of rainfed agriculture with no potential for 
Mare'a li.s 40 kii north of Aleppo. The total supplelnieiltl irrigation. II have irrigation

the I)haman is i\ells.area of Tel 106.000 ha (Table fron tribc and 4 have a lintcd supply 
41) of which 84% is cultivated, 15% of grouiidater. 
uncultivated. and I% pasture. Of the Tel 1)hanman has 18 cooperative societies. 
cultivated land, 87, has supplemental There is one agricultural extension center at 
irrigation and )2% is rainfed. One third of Aatshanah Sha,kveh village, one veterinary
this land area is fallow. The total area of center at lBred., and one medical center at Tel 
Mare'a is 32,070 ha, of which 56% is Dhaman. Ili Marc'a, there are 10 cooperative
cultivated. 43% Linunultivated, and I% natural societies, ote agricultural extension center 
pastuire. Of tihe cultivated land, 16% is under at 'Jin Itoi:sh village, and one medical center
sl llemental irrigation aiid 84% is rainfed, and one veterinary center at Mare'a village. 

Tel lhamarl has a total of 2558 Schooling and edu.cational services are 
agricultural land holdings with an average available throughout the Tel Dhaman 

subdistrict with primary schools in all 
... .. . . . . . .villages. Some villages have intermediary 

Table 41. Land ume parameters for the study sires in schools and two villages have secondary 
Aleppo province. school. Primary. intermediate, and secondary 

schoolitng is available in the Mare'a 
Subdistricts subdistrict. 

Electrical power networks have been
Tel )hanian Mare'a established in more than 60% of the villages

lParameter (ha) (ha) in Tel [)haman with plans to supply the entire 
subdistrict with electricity within the next 

Total area 106,000 ,2,070 few years. Electrical power networks have 
Cultivated 881,800 17,698 iready been established in about 90% of the 

Irrigated 7,000 2,832 villages of the Mare'a subdistrict; the other 
Uncultivated 1(,200 13,924 10% should have electricity soon. 
Pastures 1,000 448 The domestic water in the Tel Dhaman 

subdistrict is taken from wells some of which 
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are polluted and tile water is not tasty. Only Tel IhamanMare'a 

four villages in the Mare'a subdistrict have e Surface
 
potable domestic water under pressure, the Top soil
 
remainder use water from wells which is 5 Soft limestone Clay
 
considered clean, tasty, and drinkab!e. The .
 
government plans to provide all villages in Clay/hard 

o -imboth subdistricts with potable water tinder 
pressure and some of these projects are 
currently under construction. 30 

The villages of the Tel Dhaman suhdistrict Hard limstone Soft limestone 
are interconnected i. € dirt roads although 60. 

some villages have asphalt roads which connect E 
with Aleppo, Khanasser. Ahou I)'hour. and other Mixes hard/soft I Bluish liniestone 

neighboring towns II tile subdistrict of 9o 
Marc'a, there are 110 traisportation problems: Reddish to grayish 

layers5vehicles are available, and most villages ill .j 120 , 
the subdistrict are interconnected with each Mixed liiestoi 

other and Aleppo by asphalt roads. The maii layers 

market for the Tel I)hanian subdistrict is 
Aleppo and there is a hazaar everv Mlondav at Hard 

Abou 1)'hour. 35 kill frot Bred:! and 18 kitl front 180 1rriesture 

Te) i)hanan. The iain narket for agricultural Bluish hristone 

products from Mare'a is Aleppo and, for 21o with pea gravel 

agriculturall prodltction inputs. Azaz. which is Bad sulphur odor 
23 kill north of Mare'a. salty flavor 

Fig. 31. Lithological cross-sections at the study areas. 

Agronomic Chartcterlstlcs 

Groundwater is precipitation (dew, snow, or enorunous volumetUCS of water htll these clays are 
rain) that has .perco;,, through porous rock unlproductive as aquilers because the, do not 
mnd collected in spotige-like layers of rock, yield their water. i.e.. they have a low 

-sand, and gravel called aquifers. These are pertiteabilit . Below 180 Ill the wells in Tel 
sometimes only a few meters below the soil l)haman produced stilfutrous water of high 
surface, but may be a kilometer (feel). Tle salinity, Cross-sections of these clav and 
depth of the principal aquifer was not rock iaterials indicale that recharge by 
determined for the two study sites. The direct pIecipitation would htc restricted by 
amount of grouindwaiter stored in an aquifer aid Ihese low-pe'rmleable tuaterials. If recharge 
which cart be extracted frot it. depetnds on the occurs h1 i)recipilaliotl, it tit lst flow through 
material of the aquifer. The lithological fissUts and cliacks in it vertical planes of 
cross-sections delineating tile character, these rtcks. 
thickness, and hioundaries of lit soil or rock Wctll art duig using dt imllt or 
beds overlying and underlying tile aquifers at IecTuSSion tCllitlti ill \%lichl a 1)-tni tiaineter 
tihe two study sites are shown ilt Fig. 31. bor:itol, is dug at i)-15 nt/da, inl clay or soil 

The depth of' clav in the tl p 30 In is limestone hut ontlv 2-.3 lt'day in ha id 
greater in tie N'are'a region tlhai the Tel linleslote. Nost wells have plttteclive Ietal 
Dhanan region. Sonic of these clays call slore screens downt to Ile grotid',,ater ,.llh grave'l 
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packs. In some locations in Tel Dhaman, 20% until a well has been dug and water is 
of the newly-dug wells do not provide an avai' -. 
adequate water supply. In Mare'a, the Wells in both subdistricts are all 
thickest strata of the cross-section are clay individoilly owned. At Tel Dhaman water is 
or soft limestone and digging costs are 30-35 exclusively used by the well-owner, although a 
SL/m, compared to 60-70 SL/m in Tel Dhaman. few well-owners help each other when water 

Storm water runoff from surrounding hills. supplies are low. In Mare'a, water is usually
wadis, and rivers is a primary source cf used by the well-owner and farmers with good
groundwater recharge. During the last 3 years wells occasionally sell water to neighbors at 
the w:tAer table has fallen due to low 40 SL/hr for wells of 10 cm flow, and 25-30 
rainfall, and consequently, low groundwater SL/Ihr wells of 7.5 cmfor flow. 
recharge and a large number of new wells. Alternatively, well-owner 3 of Mare'a may
Because of the increz,3ed depth to the water receive one-third of the produce in payment
table, pumping costs are going higher. for a season's irrigation of a nieighbor's 

In Tel Dhaman exploitation of the plot.
groundwater started 15 years ago: but in The topography of the twe ubdistricts is 
Mare'a exploitation started 25 years ago, with rolling and uneven which makes water 
increased well digging in both subdistricts conveyance and distribution difficult for 
especially in the last 5 years. Tel Dhaman irrigation. Since land-levellers are not 
has abeul 150 wells and Mare'a. 54C,. used, fields must be subdivided into small 

Ii the Tel I)haman subdistrict, the depth plots to simplify irrigation of the entire 
to the water table is 50-60 in with a pumping field. Normally, one irrigation is applied
depth of 70-80 il. Average depth to water during December before planting winter crops,
table in tie Mare'a subdistrict varies from 60 with a second irrigation between March and 
to 120 i. Sometimes wells must [e dug to 200 April. Farmers in Mare'a do not usually apply
in Ior adequale waler but in some villages a presowing irrigation for winter crops but 
water is not available even at 360 ii. The wait until the first rains to sow them when 
waler flow capacity is 30-,10 n13/hIr for the first 40-60 cn, of the soil surface are at 
irrigation pullips ill Tel )lam an and 30-50 n3/hr field capacity.
for puips illMare'a with 7.5-10 cii outlets. Surface irrigation is the principal :method 

A detailed estiniate of tile cost of of applying water but sprinklers were 
l)ro(lictiorr of tiCJergn'(O ld water is shown in introduced a few years ago and are

Table 42. hlecost of sulpplemental irrigation increasingly used. About 10% of the total 
wlter is inlfluenced by the source of water irrigated area is irrigated with sprinklers.
(sirface or underground), distance of At Tel Dhanian, barley and wheat are the 
convevanrce. ,ird height of pulping. The major winter crops, with faba beans on I % of 
average cost of di),ging a well il l I)hanllna the cultivated area. Wheat is the major crop
is 6.0)() S1. while illMare'a it is ahout 3,000 receiving supplemental irrigation in both 
SI.. The cost Ior Ihe C gille and pumplih) is srrbdistricts. Gezira 17. planted inzone 2 of 
25.000-30.000 S,. lhr plast icpipe toConvey Tel Dhaian. receives three to four irrigations
waler fromr t1re \\ell Io Ihe field costs 22 SLIm innormal rainfall years. Siete Cerros and 
at Tel I)harrrarr and 15-2) Sl./u at Mare'a. Mexipak varieties usually receive one 
)igginrg a well is a risky investment because irrigation less tha.i Gezira 17. Wheat grown

(i) there is io grarartee that ar adcequate in zone 3 ,,su lly receives four to five 
Sullly (f water v,ill he found at aillecoioiic irrigations. 
depth arid (ii) credit from the Agricultural inTel Dhaman, 'arley usually receives 
Balnk for puling equipment is nol available supplemental irrigation twice per season from 
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Table 42. Estimated production costs (SL) for underground water in Aleppo province. 

Parameter Tel Dhaman Mare'a 

Well - 150 in deep 
Drilling ("70 SL/m, 10,500 0,35 SL/m, 5,250 
Cising ("'20 SL/m. 3,000 0'20 SL/m, 3,000 
IPumlp Shaft 025 SL/m, 3,7") 025 SL/m, 3,750 
Total 

Pumping units 
Pump 16,000 
Motor 14,000 
Total 30,000 

Fuel + oil + labor 10,800 
Maintenance 3,500 
Total 14,300 

Water pumped/year 
3740 hrs of pumping/year x 96 m3/lir = 359,000 m
(3740 hrs = 170 days x 22 hrs/day) 

Total annual costl 
Interest and depreciation on well 
Interest and depreciation on pumping uinit 
Operation and maintenance including labor 
Tota' 

Cost/In 3 of water 2 

I. Assuming: Life of well = 25 years 
Life of pumping units 10 years 

8'.; interest 
2. , 3.9 SL =$1.00 

the Kwiak River. In zone 2, barley is 
occasionally irrigated by the well system one 
or two times. Although barley is grown in 
rainfed conditions in Mare'a, some fields may 
receive S rpl)le iientlal irri ,;ation1 ill 
exceptionally dry seasons. 

In Tel lhiaan, faha beans are irrigated 
two or three times in zone 3 and one or two 
times in zone 2 during normal rainfall years, 
Faba beans usually receive five to six 
irrigations in zone 2 at Mare'a. 

Agricultural mechanization was introduced 
to Tel Dhnaman nearly 20 years ago and 25 years 

17,2:. 12,000
 

3/year 

2,122 1,476 
3,402 3,402 

14,300 14,300 
19,824 19,178 

0.0552 SL/m 3 0.0534 SL/In 3 

ago to Mare'a (Table 43). However. 
acquisition of ecjuipment has accelerated where 
the level of mechanization is related to 
increased supplemiental irrigation and higher 
prices for agricultural products. 

In Tel Dhaman. some operations such as 
cultivation, irrigation, aind cereal harvesting 
have enough CquilnIIl,whereas equipmenlt fbr 
seeding. hertiliz:1tiori. and pesticide 
application are in sho't supp ly. Il Marea. 
only Cullivation and irrigation equiplmlent ar'e 
readily available. Tractors are in adequate 
silppl, in tIhe Tel Dhlamam subdistrict lit both 
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Table 43. Estimated time agricultural equipment was Table 44. Seed variety, date, and method of planting,
introduced, and seeding rate. 

Years in use SupplementalEquipment Tel Daman lare'a irrigation Rainfed 

Tractors 20 25 Variety Improved Local
 
Combine harv-sters 10 15 Planting date
 
Transport vercles 20 30 Tel Dhanian
 
Water puiips 
 15 25 wheat Jan Dec-Jan 
Seed drills 10-12 1 barley Dec Nov
 
Fertilizer spinners 2 2 Mare'a
 
Pesticide applicators 8 10 wheat Nov-Dec Nov-Dec
 

barley Nov Nov
 
Planting method Mechanical Manual
 

subdistricts lack sufficient combine Planting rate (kg/ha)
 
Tel Dhaman 150-180 100-120
harvesters and seed drills, which must Marc'at be 120-150 100-120
 

hired froin neighboring districts. 
 Some Planting depth (cur) 5-7 Surface/furrowed
 
operations, such as weeding and harvesting of
 
sinmer crops alld egunies remain manual.
 

Equipment is usually owned by individual 
farmers in Tel l)hanian. Farmers who do not own follow cotton or if field preparation is 
equltillent can hire it at the following rates: delayed due to rain. 
plowing by moldboard on irrigated fields @ 120 Since most of tlie cultivated area in
 
SL/ha, cultivation by duckfoot harrow @7()0 Mare'a is ill I, there are
zone no differences 
SL/ha, and harvesting wheat and barley @7-15 % in sowing (late for cereals between 
of tie harvest (percentage decreases as tie supplemiental irrigation and rainfed 
vield increases). Agricuiltural equipment in conditions. Wheat is sown in November and
Mare'a is either individually owned or )ecember and barley a few days earlier (Table 
governiient owned. 44). Farmers prefer to plant cereal crops in 

The seed variety, seeding rate, sowing November, but planting can be delayed until 
metlhod, and planting dates for cereals are December if there is low rainfall, equipment
shown iinTable 44. In1 both subdistricts, or other agronomic inputs are unavailable, or 
fariers lise t leir own seed supplies of local field preplrations are delayed.
varielies or pturchase it Iroi local markets. In '1 I )harnan, high -yielding wheat 
Seeds of iiipr'red high-vieldirg varieties, varieties grown willare su p plemental
especially of ma.jor crops, are distributed by irnigation,whereas local varieties are grown
ite go%l 1iiielln, illrainfed conditions. Cereals are planted by

II Tel l)lhian , railted crops are usually seed drills with sirpplernental irrigation and 
s()%% a inonlih ear Her thialu c-rops for are broadcast by hand under rainfed 
siil llcim lll irIigationi. W heat is )lanted ill conditions. 
)ectriiber lot i diriled conditions and illJanuary II Mare'a, higlh-yielding wheat varieties 
unidtir sippl, mcnrmai irrigation. Barley is are grown with Suplj.lernental irrigation and on 
plaited (llring No'lember under iraift-d iriost rlairfed soils illagrocAirlnnic zone I.coiditioiis and ill I)ecelier eupplenualhl Local varieties are grown on rainfed soil in 
irrigation is used. l)elays in) planting can zone 2. Seeds are broadcast I-y hand but seed 
:incirr with si,"erirtlal irrigation if cereals drills have been introduced recently with 
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supplem ental irrigation. Inl both subdistrio~s.see nta irigation.y by ui l Lzn sils 
seeding rates vary by rainfall zone, soil 

type, and whether supplemental irrigation is 
used. 

The methods of seedbed preparation are 
different for rainfed and sipplemental 
irrigation conditions. Two cultivations under 
rainfed conditions: a presowing cultivation 
(Ayar) and a seed covering cultivation (Rdad). 
are both done with a duckfoot cultivator. 
There are four cultivations for crops under 
supplemental irrigation: tile first is deep 
plowing with a moldboard during November after 
removing crop residues (usually cotton)' tire 
second is before Ayar and is done with the 
duckfoot cultivatr;rand, tlie third and fourth 
are tie Ayar and Rd&,. 

In sonic villages of Tel Dhaman, salinity 
is a limiting factor of the croppin g systei 
and must be considered in scedbed preparation. 
Soil surface crusting occurs frequently, which 
hinders seedling elergence. 

In the river system of tie Tel DIaman 
subdistrict. only winter crops are fertilized 
with nitrogen (urea) and phosphorus (Irip;e 
superphosphate) and at lower application 
rates than those of the well system (Table 

. . . . . . ... ..... . . .. ....Table 45. Average fertilizer application rates (kg N 

and P2Os/la)at the two study site!;. 

Tel l)haman Mare'a 
. 
SI Rainfed St Rainfed 

Winter crops 
N 160 30 150 tooN) 105 45 100 80 

Summer crops* 
N 160 0 150 0 
I) 105 0 100 0 

* Only summer crops are irrigated. 

45). In the well system, all winter and 
summer crops are fertilized with nitrogen and 
phosphorus except on saline soils where manure 
is applied. In the rainfed system, only 
winter crops wniich are grown in zone 2 are 
feitilized witlh nitrogen (calciulm nitrate) and 
phosplhorus (TSP). Fertilizer is not applied 
in zone 3. 

Table 46 shows tile la nd and crop 
allocation for the two stundy sites. Wheat is 
the number one crop considcred for 

Table 46. Percentage of land and crop allocation for the two study sites. 

Tel l)haman Mare'a 

Crop SI Rainfed Total SI Rainfed Total 

Wheat: Improved 19.3 0.3 3.8 38.: 24.7 27.1 
Lucd 23.7 19.0 19.8 9.8 8.0 

Barley 12.3 79.8 08.5 4.3 3.6 
Lentils 24.5 20.2 
Ch ickpeas 2.0 2.1 
Faba beans 1.7 0.3 
Melons* 18.5 0.2 3.3 0.3 14.3 11.8 
Cottor* 15.4 2.6 13.7 2.4 
S.vegetables* 5.5 0.3 1.2 8.6 9.7 9.i 
Sugar bect* 3.0 0.5 29.5 5.2 
Other crops 2.3 0.4 0.3 8.0 10.1 9.8 

• Only summer crops are irrigated. 



by barley and 
supplemental irrigation followed 

faba beans. Cropping intensity tinder tile 

river system in Tel Dhanan is 100%, of which 

54% is attributed to supplemental irrigation 
of wheat and barley and 46% to irrigation of 
cotton, melons, and vegetables. Cropping 
intensity under the well system is 105% 50% 
is from supplemental irrigation of winter 
crops, of which 957 is planted to wheat and 5% 
is planted to faba beans and spring potatoes; 
50% is from irrigation of sumner crops 
predominantly cotton, followed by sugar beets, 
melons, and vegetables, and 5% is attributed 
to irrigation of sesame anrid maize planti rgs. 

The cropping intensity uider suppleiiental 

irrigation in Mare'a is 105% distributed as 

50% winter crops. 50% summer crops, and 5% 
maize and sesame. 

The cropping intensity in rainfed 

conditions in Tel Dliarnan varies according to 
agroclimatic zones. In zone 2, with 
above-average soils and rainfall, 65% of the 
cropping intensity is from wheat and barley 
with the remainder in fallow and, with average 
soils and rainfall, 50% is from barley and the 
remainder in fallow. In zone 3, 60% is frori 
barley alld wheat with 40% in fallow, and in 
zone 4, 40% is friom barley with the remainder 
in fallow. In Nlare'a, in rainfed conditions, 
the cropping intensity is 100% in zone I with 
33% cereals, 33% legurmes, and 33% suimmer 
crops. mainly melons. The cropping intensity 
in rainfed zone 2 is 75'. of which 50% is from 
cereals. 15% fromlegumues, and 10% froi sumier 
crops. 

Table 47 shows the common weed species 
found at both sites. Winter crops are not 
always hand-veedcd: herbicide is applied ott 
60% of the fields under supplemental 
irrigatioi and oitl 20'" of the rainfed lands. 
The areas-,spraed can vary in size front year 
to year depending (m tire incidence of weeds. 
Presowi tg or preeriergence herbicides are used 
oil IWV0,of the area Allolted to irrigated 
cotloll or sugar heels. 

Pest intestation is Ilmore serious on 
irrigated crops ihan under rainfed conditions, 
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Table 47. Common weed species found inboth study 
sites. 

Local name Scientific nanme 
Local ame .. 
Winter crops 

Suffaira Sinapis arvensis 
3hiu fan lBarri ,Avena sterilis 
Najeel C'nodondactylot 
I lulyyai Sorghum halepense 

Summer crops 
Maddadeli Contvoltulus althacoides 
Aenab el-dubbeh Solauma nignn 
Thullaigeh* Stoch'a nivea 
Orfcd-dcck** .Almaranthusspp. 

s.bdis.ri.t..nl.. ..... l.t.t.... .. ..
* In Mar'a subdistrict only. 

especially SUriilmer crops. Major economically 
important insects found at both sites arc the 
suni bug (Eurygaster iih,griceps) on wheat and 
barley, the boll worm (Helioithis armigera)on 
cotton, aphids (Aphis spp.) and red spider 
mites (Telrairychus spp.) on vegetables, beet 
flea beetle (Chaetocntema tibialis) on sugar 
beet. anid the cutworm (Agrotis spp.) on summer 
crops and vegetables. No major insect 
infestations have been observed on winter 
crops for either supl)lemental irrigation or 
rainfed conditions. Areas sprayed for pest 
control vary by crop type and level and 
severity of pest infestation. In Mare'a, 
10-50% of the wheat fields are normally 
sprayed to control suni bug. 

Plant diseases are not considered a 
probleri. Smtiut and rurst call occur oil wheat 
grown undcr supplemental irrigation and, to a 
lesser extent, on rainfed wheat in zone I. 

There are higher average yields for wheat 
artd barley with suppleriental irrigation than 
under rairiled agriculture in both 
sul districts. High-vieldirig wheat varieties 
produce. on average. 5 i/ha with supplemental 
irrigation compared to 2 t/la in zone I and 

http:s.bdis.ri.t..nl
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1.5 t/ha in zone 2 under rainfed conditions. 
Rainfed crops mature and are harvested 10-20 
days before crops grown under supplemental 
irrigation. Harv :st date varies by crop. soil 
type. and climate, 

Harvesting costs are usually higher for 
cereals grown under supplemental irrigation, 
since the net cost of harvesting cereals is 
based ol yield. i.e.. cost ranges frum 5 to 
12% of !!,, total harvest. These rates are for 
cornin',e harvesting, 

Livestock are more important in rainfed 
agriculture than in supplemental irrigation 
systems. In Mare'a. 83% of the cultivated 
land is locatcd in zone I under rainfed 
conditions but livestock are unimportant in 
farm income because the land is too valuable 
for grazing. 

There are about 100,000 sheep in Tel 
Dhaman wi.cre ,hey are an integral part of the 
farming system, particularly in zones 3 and 4. 
Flock size per family ar household decreases 
from zone 4 to 3 to 2 and is minimal where 
supplemental irrigation is used except where 
limited numbers of dairy cattle (Fresian) are 
integrated exclusively with irrigation. In 
Mare'a about 12,000 sheep are incorporated 
into r;'nfed agriculture and 180 dairy cattle 
are integrated with supplmental irrigation. 
The total number of livestock has been 
increasing in both subdistricts. 

Flocks are moved twice per year in Tel 
Dhaman: once to the steppe during spring, 
returning for the summer and once to the 
western, welter region after the harvest of 
sunimer crops, returning during winter. 
Average charges for grazing crop residues in 
1984 were 250-.100 SL/ha for cereals and 
450-550 _./ha for cotton or sugar beets. 

IniMare'a, flocks are moved once to the 
steppe during spring. returnirg in summer to 
graze winter cr)op residues. 'here is no move 
to the wetter regions in the west. Flocks 
fr'om the subdistrict and elsewhere can graze 
crop residues either free, or at a !oken 
charge (100 SL/ha). Green barley grazing is 
also available but at 4,000 SL/ha. 

Social and Economic Characteristics 

With rainfed agriculture in Tel Dhaman. 90% of 
tile total labor reulirement is provided by the 
family, whereas, with supplemental irrigation, 
only 10% of the labor requirement is piovided 
by tie faily: 70% is hired labor and 20% 
sharecroppers. Operation of the irrigation 
system is done solely by faini ly labor. 
iiarvesting is done partly by family labor, and 
other farming operations are done by hired 
labor. With rainfed agriculture, in the 
Mare'a subdistrict, 70% of farmers rely on 
family labor and 30% on hired labor. With 
supplemental irrigation, only 10% of total 
labor is l)rovided by the family, 20% by 
sharecroppers. ain( 70% by hired labor. 
Relatives and neighbors no longer contribute 
free labor. 

Hired labor for farms in Tel Dhaman with 
supplemental irrigation is provided primarily 
by the farmers of rainfed farms within the 
same village or from neighboring villages, and 
occasionally, from outside the subdistrict. 
In Mare'a. about 65% of the hired labor is 
from rainted farms within the village. 10% 
from neighboring villages, and 25% from 
outside the subdistrict. There is labor 
scarcity at peak-demand periods: for example, 
harvesting winter and summer crops, seeding, 
fertilizer application, and weeding of summer 
crops. 

)ailv wages of hired labor have doubled 
and even tripled during the last 5 years in 
both subdistricts. 

In Tel Dhaman, 60% of the total migration 
from rainfed areas is permanent. i.e., farmers 
migrate to neighboring cities or abroad. 
Telporary migration occurs when labor is not 
needed for rainled agriculture and many 
farmers migrate to irrigated areas for 
employment. Farmtrs from Mare'a do not 
migrate permarently, neither fra'if rainfed nor 
irrigated farms. About 35% of the farmers 
from rainfed agriculture migrate temporarily 
to Aleppo during the off-season and return 
when their labor is needed. 
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Most agricultural products are transported applies to temperature and other climatic 
from both subdis~ricts to Aleppo for elements. The implications of this 
marketing. Sugar beet goes to Meskeneh. The variability for agriculture have been analyzed
commodity market is regulated by the by Keatinge ei al. 1985. The consequence of 
government and there are complicated formal the highly variable weather from season to 
procedures for marketing crops. Regulated season is even more variable crop yields. 
crops include wheat, barley, lentils, cotton, Table 48 shows simulated grain yields for two 
sugar beet. and maize. Sesame, fruit wheat cultivars compared with seasonal 
products, and vegetables can be sold either to rainfall for 1960/61 to 1984/85. The ratio of 
the government or directly to individual rainfall in the driest to the wettest years Is 
traders. appproximately 1:3, while the ratio of yields

Vegetables, wheat, and cotton, are the is much wider. Perhaps even more important is 
most profitable crops for farmers with that in different seasons the relative yield 
irrigation systems. Under rainfed conditions, of the cultivars changes. This illustrates 
melons, wheat, and barley, are the most some of the difficulties attached to tile 
profitable crops in zone 2,while barley and interpretation of experimental data from such 
livestock are the mus-t profitable in zones 3 environments. 
and 4. Not only are seasons, and therefore crop

Net income per hectare with supplemental yields. variable. Time sequences may occur 
irrigation in Tel Dhamnan is five to six times which could lead to misinterpretation of 
that of rainfed agriculture and in Mare'a crop-environment interactions. For example,
about 10 times. With supplemental irrigation, the data presented for \Muslimieh (Table 48)
nearly all households in Tel Dhaman and more show that the cultivar Sonalika outyielded 
than 70% of households in Mare'a receive all Novi Sad in 14 years out of 25, but in the 
earnings from the farm, whereas, under rainfed last 6-years the reverse was true in four out 
agriculture, only 30% of the households in TO of six instances. Thus a 6-year experimental 
Dhaman and less than 50% in Mare'a can rely o!i program would be insufficient to ensure 
their farms for their total income, correct interpretation. Longer experimental

Thus off-farm income contributes a major programs would be time consuming :d costly.
portion of the household's total income in It has been suggested that the judicious use 
rainfed areas. The income differences between of weather-driven computer simulation models 
farmers of irrigated and rainfed agriculture conlid help improve the efficiency of 
are reflected in the diverse social status and quantification of variability (Harris et al. 
life styles 6f Jie two groups. An increased 1985). This in turn should help in 
quantity and quality of food, improved understanding crop-time-environment 
housing. clohiing, cars, TV sets, and other interactions and facilitate targeted
facilities are observed where irrigated developnment of adapted genotypes and cropping 
farming exists.--E. I'errier and A. B.Salkini. strategies. 

Simulatiomi with SIMTAG The Tool 

Climatic variability. w;:hin and between The SIMTAG (.SIMulation of 7'riticum Aestivurn 
sc lsons, is possibly the most characteristic Genotypes) wheat model (Stapper 1984) was 
environmental quality of the ICARDA region. presented in a previous report (ICARDA 1985).
This is most evident in the widely different It was developed at ICARDA in collaboration 
rainfall aiounts and distributions, bul also ,,vith the University of New England, Armidale, 
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Inputs required for the model are: daily
Table 48. Seasonal precipitation and simulated grain rainfall, maximum and minimum temperatures and 
yield for two wheat varieties at Muslimieh, northern short wave radiation; a description of the 
Syria. hydraulic properties of the soil profile, soil 

Grain yield Grain yield depth and soil albedo; crop genetic parameters 
Precipitation Sonalika Novi Sad describing photoperiodic response, 

Seasons (mm) (kg/ha) (kg/ha) photothernial development, kernel carrying 
capacity and filling rate; and management 

1960/61 213.5 1250 910 factors (sowing date and rate, irrigation 
1961/62 421.8 4210 5580 amounts and dates, etc.). From these, the 
1962/63 442.0 4760 5450 model computes derived climatic variables 
1963/64 332.9 3310 1820 (e.g., evaporation, photothermal time), water 
1964/65 366.6 4180 4420 balance, phasic development, vegetative 

1965/66 195.7 800 690 development, and plant growth and final yield 

1966/67 589.1 5560 5870 (Fig 32). 

1967/68 439.8 2800 2940 
1968/69 525.8 4980 5820 
1969/70 168.9 760 600 Comparison of Two Contrasting Genotypes In 

Syria 
1970/71 293.3 2050 1490 
1971/72 417.7 3580 4370 In this study SIMTAG was used to examine 
1972/73 164.7 450 360 several aspects of crop-environment 
1973/74 351.o 3620 3930 interactions for six sites in Syria: 
1974/75 304.0 1910 2140 Kamishly, Muslimieh, Alcppo, Hania, Izra'a, ard 

Sweida. 
1975/76 457.6 3470 3510 Daily rainfall and temperature data from 
1976/77 295.5 1010 950 1960/61 to 1984/85 were supplied by the 
1977/78 342.0 3200 3410 Meteorological Department of the Syrian 
1978/79 248.0 880 950 Ministry of Defence, Damascus. Monthly and 
1979/80 400.5 3260 2590 seasonal averages for the period are shown in 

1980/81 310.9 1280 1250 Table 49. Daily shortwave radiation was 
1981/82 290.7 710 510 derived from maximum clear day radiation at 
1982/8. 277.9 1060 1090 ground level converted to actual radiation 
1983/84 232.6 930 970 values using temperature dependent 
1981/85 345.2 3050 2680 relationships established from data collected 

at four permanent recording sites by the 
Farming Systems Program in the past 6 years. 

For each site, the same three contrasting 
soil profiles were used. These were based on 

NSW, Australia. Developed from an early the hydraulic characteristics of soils in the 
version of the CERES model (Ritchie, personal Aleppo Province and were chosen to rcpresent a 
communication), SIMTAG was calibrated using range in plant extractable water due to soil 
crop data from ICARDA's pertmanent sites in depth and soil hydraulic properties. 
northern Syria. Predictions from the model These weather and soil data were used to 
agree closely with experimental data from 'run" SIMTAG and to "grow," on the computer, 
semiarid regions in Syria, Morocco, Mexico, 25 wheat crops -- one for each year of weather 
South Africa, and Australia. record. 
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Fig. 32. Flow chart for the wheat model SIMTAG (Stopper 1984). 
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On all runs a uniform sowing depth, date, 
and rate were assumed. The sowing date (15 
Noveber) coinides with the most common 
period in northern Syria, but germination date 
is predicted by the model according to the 
available soil water at the sowing depth which 
is calculated by the water balance routine, 
Thus when rains at the start of the season are 
delayed after 15 November (in this case) the 
model will take account of the fact, and the 
start of crop growth and development will be 
delayed. Tie two cultivars used in the 
analysis were selected to show maximuni 
contrasts of development rate. The firsi 
cultivar equates to Sonalika with early 
maturity, a small number of kernels per spike. 
but a fast tate of kernel filling, resulting 
in potentially high 1000-kernel weights. The 
second cultivar is a late maturity type, 
eqliivalent to Novi Sad, with large kernel 
carrying capacity but slower kernel filling 
rate and potentially smaller kernels (based on 
Mexipak). 

The grain yields predicted by the model 
reflect the climatic variability during 
1960/61-1984/85. They were plotted (Fig. 33) 
as the cumulative probabiliti" that the yield 
will be less than or equal to the amount 
specified on the x-axis. For example, at 
Kamishly on a Luvisol, the predicted yield of 
both cultivars is less than or equal to 
approximately 3 t/ha in 2 years (p=0.2) out of 
10. However, for any level of cumulative 
probability greater than 0.2 the yield 
predicted for the late cultivar exceeds that 
for the early one. Thus the use of , late 
cultivar wouid increase overall production on 
this soil ype at Kamishly. Where less water 
is available to tie crop the early cultivar 
outperforms the late one in 5 years out of 10 
(p =0.5) (Vertisol) or virtually always 
(Xerosol soil). 

Fig. 33 also shows the cumulative 
probabilities of grain yield for the six 
locations and three selected soil types. At 
all locations, the model predicts that in 
years when seasonal conditions cause small 

yields the early maturing cultivar will have a 
yield advantage, whereas in the most favorable 
seasons the late cultivar could be expected to 
give the greater yield. This is a consequence 
of differences in maturity type and kernel 
type which both influence yield in a similar 
way. In optimum growth conditions, early 
ciltivars usually yield less than late ones. 
However, where drought in the terminal growth 
3tage may be a problem, as in th-" winter 
rainfall areas under consideration, late 
maturing cultivars are more affected by stress 
and early cultivars tend to show a yield 
advantage. Seasons with good rainfall also 
tend to be longer, due to better rainfall 
distribution and more available soil moisture 
at the end of the season, which gives late 
maturing cultivars a relative advaotage 

Kernel type is equally importai.t. Fig 3,4 

shows the basis on wiich kernel type, kernel 
fillin- rate, and interactions with dry ni'tter 
at ai.,hesis are modelled (Stapper 1984). 
Cultivars are placed into a group, determined 
by the phenotypic expression of their 
genotype. Various combinations of potential 
kernel-carrying capacity (high, medium, or 
low), potential kernel size (large, medium, or 
small) can be specified. The upper bounds of 
the group into which they fall determines 
maximnum kernel numbers whilst stress around 
anthesis reduces the number towards the lower 
boundary. In conditions whLi e yields are 
small (< 300 g/m: dry weight ;t anthesis), all 
cultivars tend to have similar kernel numbers 
(22.6 kernels per gram of dry weight at 
anthesis). This gives a relative yield 
advantage to the earlier cultivar which has a 
higher rate of kernel filling. In contrast, 
when postanthesis stress is not severe the 
larger kernel size of the early cultivar 
cannot compensate for the greater number of 
smaller kernels in the late cultivar, and the 
yield advantage lies with the latter. 

These relationships are reflected in the 
predicted ctniulativ: proballity distribution 
functions (CIJF's) of yield shown in Fig 33. 
On deep soil with a large water-holding 
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Fig. 33. Cumulative probabilities o1 simulated grain yield for two cultivars of wheat and three soil water storage capacities.
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carrying caacity (Stapper 1984). 

capacity the early cultivar can be expected to 
outyield the late one in most years at 
Muslimieh, Aleppo, and Hama. but at the wetter 
and/or colder sites of Sweida and Kamishly the 
reverse holds. At Izra'a the results are 
inconclusive, with each cultivar returning the 
highest yields in about 50% of years. As 
yield stability in seasons of less growth 
potential is important, however, the early 
cultivar would be the preferred one. These 
CDF's reflect the degree of environmental 
risk, the line lying predominantly to the 
right normally representing the least rik;k 
option, 

On a soil type with a smaller extractable 
water-holding capacity (the Vertisol type) the 
late cultivar would represent the preferred 
option only at Kamishly (Fig 33). Where the 
water storage capacity is even less (shallow 
Xerosol) the early cultivar should oulyield 
the late one at all sites. 

The positive correlation between grain 

yield and cumulative evapotranspiration (CET) 
during crop development is illustrated in Fig 
35. This is amplified by the fact that 

water-use efficiency (WIJE) for grain increases 
with available water and yield. When yields 

are poor, there is a negative correlation 

between extractable water and soil evaporation 
and low WUE results. This can be expected to 
be due to rain distribution and intensity, and 
to the crop's ground cover, particularly early 

in growth (Cooper 1983).Where there was more 
rainfall, greater soil moisture storage 
occurred, crop growth, and thus ground cover, 
was better and soil evaporation was a smaller 
proportion of seasonal water use. Stress at 
the late stages of crop growth was less severe 
as a consequence and water-use efficiency for 
grain yield was higher. 

Crops at Kamishly, where rainfall was 

greatest, gave the best yields and had the 
largest WUE's. Muslimieh and lzra'a (Fig. 35) 
as well as Aleppo and Hania have similar 
distribution of extractable moisture, WUE, and 
grain yield, all of which were considerably 
lower than for Kamishly. The distribution at 
Sweida. which has the second larest yield 
potential is different. The reasons for this 
are more complex and involve a rainfall and 
temperature interaction. Because of itE 
higher altitude. (Table 49) and associated 
cooler temperatures. evaporative demand is 
less. This results in better profile water 
recharge during winter and a better water 
supply and less stress at critical periods at 
the end of the season. Malurity occurs 2-3 
weeks later than at Izra'a which is at the 
same latitude. Sweida is sited on the 
windward side of Jebel al Arab, and the better 
performance of crops on shallow soils at this 
site may be due to more frequent rain. 

"Best Bet" Muturity and Kernel Types 

SIMTAG allows the creation of artificial 
culti':s with various combinations of 
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phenotypic characlers. This can help to Assuming that the "cultivar" most 
identify germplasmn material for field testing, frequently producing the greatest yield, 
Hypothetical cultivars with four different irrespective of probability level, is best, 
maturity characteristics (early, semi-early, then a mid-season cultivar with large kernels 
mid-seison, and late) and three different is outstandingly the "best bet" type (Table 
kernel types (small, mnedium. and large) were 50). It is only in the environments with 
"grown" al the same six sites, using the same large yield l)otenlials that late and/or 
thret soil tyels and 25 years of climatic small-seeded cullivars are more productive, 
data. The CDF's were determined fnr each and with the excel)ion of the ambiguous result for 
summarize(i (Table 50) as the "cnltiv.kr" giving the niedium water-holding soil at Muslimich. 
the greatest yield at each decile level, on These results suggest that there are 
each soil type. sufficient differences in the interactions of 

http:cnltiv.kr
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Table 49. Monthly t -an precipitation for six locations (1960-1985). 

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total 

Kamishly 81.0 67.0 68.0 68.0 32.0 1.0 0.3 0.0 0.3 17.9 37.9 66.1 439.5 
Latitude 370 03 
Longitude 41o 13) 
Elevation 452 in 

Muslimich 74.9 49.5 46.3 35.7 17.6 2.2 0.0 0.4 1.8 19.9 36.6 66.6 351.6 
Latitude 360 26 
Longitude 370 1i 
Elevation 425 in 

Aleppo 60.6 49.8 46.2 37.5 21.4 1.0 0.0 0.1 1.5 10.7 33.2 61.7 333.1 
Latitude 360 11 
Longitude 370 1i 
Elevation 390 in 

llaia 72.1 54.8 47.9 35.3 10.3 1.5 0.4 0.1 2.0 24.3 36.8 65.1 350.6 
Latitude 350 0 8 
Longitude 360 45 
Elevation 307 in 

lzra'a 69.8 56.0 53.0 23.4 2.7 0.0 0.0 0.0 0.1 6.2 17.6 51.9 280.7 
Latitude 320 51 
Longitude 360 15 
Elevation 575 in 

Sweida 76.4 73.6 63.3 31.0 6.2 0.0 0.0 0.0 0.4 15.0 31.0 59.7 356.6 
Latitude 320 42 
Longitude 360 35 
Elevation 997 in 

these simple characters to warrant monitoring form in 1985/86. The objective of these 
in the field. Cultivar testing with these studies is to sharpen our perception of the 
characters would provide a test of the most appropriate characters for drought 
hypothesis and of the truth of the model tolerant cultivars, and to provide data on 
predictions. which to model the identified characters. 

Additional parameters relafing to growth and 
The Outlook development prediction could ihen be specified 

as genetic input parameters and the model used 
Field studies of a set of cullivars, thought to test their efficacy in increasing yield and 
to differ in dro'ight tolerance, were yield stahilit), in a range of environments. 
undertaken in However, of TI is1984/85. because work will continue in collaboration witi 
severe frost, the results were inconclusive, the Cereals Prograrn.--I'. Goebel, I. Harris, G. 
and the work will be repeated in a modified Ortiz Ferrara,cuid D. Mlulitze. 
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Table 50. "Best bet" varieties for six locations and three soil types. 

Deciles 
-------------- ----------------------------- Best 
0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 variety Soil type 

Kamishly Ls 
Ls 
Ls 

Ls 
Ls 
Ms 

Ls 
Ms 
Ls 

Ls,Ms 
Ls 
MB 

Ls Ls 
Ms Ms 
MB MB 

LB 
Ms 
MB 

Ss 
EB 
SB 

MB 
EB 
EB 

Ls 
Ms 
MB 

Luvisol 
Vertisol 
Shallow Xerosol 

Muslinieh Ms 
MB 
EB 

Ms 
Ls 
MB 

Ls 
EB 
MB 

MB 
LB 
MB 

EB 
LB 
EB 

MB 
LB 
MB 

MB 
MB 
LB 

MB 
MB 

EB,SB,MB 

MB 
SB 
SB 

MB 
LB,MB 

MB 

Luvisol 
Vertisol 
Shallow Xerosol 

Aleppo Ms 
Ms 

Es,MM 

Ms 
Ss,MB 

Es 

Ms 
Ss,SB 

MB 

MB 
LB 
MB 

NIB 
LB 
EB 

MB 
MB 
MB 

LB 
MB 
MB 

MB 
MB 
MB 

MB 
MB 
LB 

MB 
MB 
MB 

Luvisol 
Vertisol 
Shallow Xcrosol 

Hama Ls 
Ms 
Ls 

Ms 
Ls 
EM 

Ss 
Ms 
EB 

Es 
Ss 
MB 

EB EB 
LBI MB 
SB MB 

MB 
LB 
MB 

MB 
MB 
MB 

MB 
MB 

MB,EB 

MB 
MB 
MB 

Luvisol 
Vertisol 
Shalow Xerosol 

lzra'a Ms 
Ls 
MB 

Ms 
Ms 
EM 

Ms 
Ms 
1,1 

Ls 
Es 
LB 

Ms 
MB 
MB 

SB 
MB 
MB 

LB 
MB 
MB 

LB 
M1 
MB 

MB 
MB 
LB 

Ms 
MB 
MB 

Luvisol 
Vertisol 
Shallow Xerosol 

Sweida Ms 
Ls 
Ls 

Ls 
MB 
Ls 

Ls 
Ss 
EB 

Ms 
Ms 
MB 

Ls 
Es 
MB 

Ms S
Ms 
MB 

s.SB,MB 
MB 
MB 

MB 
MB 

Es,EM,EB 

MB,LB 
MB 
EB 

Ms,MB,Ls 
MB 
MB 

Luvisol 
Vertisol 
Shallow Xerosol 

Maturity group Kernel type 
E: Farly s: Small 
S: Semiearly M: Medium 
NI: Medium 13:Bi 
L: Late. 

Infiltration and R'inoff Studies by Using "ainfall season (Table 51). 
a Rainfall Simulation Type ORSTOM At the beginning of the season most land 

is devoid of vegetation following grazing
Although ICARDA is sited in the dry areas, during long dry summer. Towards the end of the 
occasional intense, localized rain storms are rainy season, land fallowed during winter will 
a feature of much of the region. Rainfall and have relalively large water contents in the 
rainfall intensity records for the Aleppo surface horizons. In both circumstances, 
airport meteorological station of the heavy rainfall is likely to cause runaff, 
Meterological Section of the Syrian Ministry which may in turn cause soil erosion. Studies 
of Defence show that intense storms occur oil the frequency of high intensity rain 
predominantly at the start (October and events, and of infiltration and runoff have 
November) and end (April and May) of the therefore started. 
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Table 51. Number of rain events of 15 minutes for different amounts of rain (<5 mm - > 15 mm), Aleppo 
airport, 1967-81. 

Mean maximum rainfall 
intensity during 

Amount of rain (mm) the same period 

Month <5 % 5-10 % 10-15 % >15 % nim/lir 

Jan 14 93.3 1 6.7 
Feb 14 93.3 1 6.7 
Mar 13 86.7 2 13.3 
Apr 10 66.7 4 26.7 
May 6 40.0 7 46.7 

June 1 6.7 1 6.7 
Sept 14 93.3 1 6.7 
Oct 10 66.7 3 20 
Nov 12 80.0 2 13.3 
Dec 15 100 

A rainfall simulator (Asseline and 
Valentin 1977) was used to study tie 
infiltration capacity of soils at Tel Hadya 
and on the off-station site at Breda. At Tel 
Hadya the infiltration rate on dry soil is 
relatively rapid. Using a range of simulated 
constant intensities on an essentially flat 
area (slope ca 2%) it was shown that, when the 
soil is air dry during summer, an infiltration 
rate of approximately 50 mmn/hr can be 
maintained for I hour before runoff commences. 
However, at Breda where the soil contains a 
large silt fraction, (ca 40%) surface 
dispersion occurs and infiltration rates are 
much slower. 

The pattern of rain intensity distribution 
during thunderstorms was studied from 
intensity records taken at Tel Hadya in the 
past 6 years. These showed a period of 
several minutes of relatively low intens;ty 
rain (up to ca 30-40 rnm/hr) followed bv a few 
minutes of greater intensity (90-150 in1rn/hr). 
This pattern was simulated by simulating rain 
at 30 nun/h for 15 minutes followed by 5 
minutes at 95 miii/h. Runoff was markedly 
increased and soil water storage decreased, 

8.24 
11.6 
11.1 

1 6.7 16.1 
2 13.3 27.8 

0.7 
2.2 

2 13.3 19.7 
1 6.7 14.9 

10.7 

illustrating the potential problem at each end 
of the rainfall season. 

An important feature of land tenure in the 
region is the fragmenlation of 
individually-owned land holdings. Small 
parcels of land are usually subdivided in 
narrow strips tip and down hillsides so that 
good and poor 
amongst farmers. 
often forced to 
down the slope, 

land is evenly distributed 
As a result, farmers are 
cultivate their land up and 
a practice that could 

exacerbate runoff and erosion. 
To assess the potential danger, three 

types of tillage were cirried out both with 
and across the slope (5%) of land at Tel 
Hadya, and 50 mm/hr of rain was applied for I 
hour. Tillage was carried out with the 
commonly used duckfoot cultivator and disc 
plough and a clisel plough although the latter 
is not normally used inthe region. 

Either a disc or chisel plough was 
superior to the cullivator wlien the direction 
of working was up and down the slope (Fig. 
36). It ks unclear whether increased working 
depth or increased surface roughness was the 
major factor reducing runoff. When the 
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Fig. 36. Effect of tillage practices on runoff and soil loss following simulation of 50 mm rainfall at an intensity of 50 mm/h. 

direction of workiig was across the slope Single-Pass Seeder
runoff was markedly reduced in all treatments. 

Rainfall of this intensity and duration Major crops in Syria (i.e., wheat, lentils,only occurs very rarely, but however barley) are currently hand-broadcastitfrequent, soil loss overdue to erosion is ridges (sometimes followed by hand-broadcast 
permanent and irreplacable. The implications )hosphate fertilizer) and then covered byof this study are that the only one of these ridge splitting or with a tabban (a heavy bartillage practices which would cause concern is pulled by tractor). This procedure maythe sse of a duckfool cullivator with the require four passes over the land: (I)dir-clion of the slope. Unfortunately, this tractor plus duckfoot cultivator to ridge thep)ractice is common, and, given the current soil (2) hard broadcasting of seed, (3) handland holding pattern arid equip.ment broadcasting of fertilizer, and (4) tractoravailability, is likely to remain so.--Y. (plus cultivator or tabban) to cover seed andSaber and H.Harris. fertilizer. 
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We have developed (with the help of 
Station Operations) a simple Single Pass 
Seeder which incorporate:, tile commonly used 
duckfoot cultivator, ;ocally made driving 
wheels for depth control, two boxes (one for 
seed and one for phosphate fertilizer with 
rate controls), and a fixed tabban. This 
seeder can work directly into moist or dry 
uncultivated soil and in a single operation: 
opens ridges, places the phosphate fertilizer. 
drops the seed and covers bo!h seed and 
fertilizer. 

A prototype of the seeder was compared to 

hand broadcasting and drill seeding at Breda, 
northwestern Syria, with and witheut l,)iosphate 
fertilizer. Phosphate gave significant yield 
increases in all sowing methods (Table 52). 
W ithout tertilizer, grain and straw yields 
were low, and there were no significant 
differences between sowing methods. However, 
in fertilized plots, both drill seeding and 
tile Single Pass Seeder significantly 
outyieldcd hand broadcasting. 

Economic evaluation of the Single Pass 
Seeder depends on several cost estimates based 
on custom farming charges in 1985. Hand 
harvesting is assumed in each case to simplify 
valuation of straw yields: with combine 
harvesting the values of collected straw and 
stubble grazing must be calculated. 

Total costs for barley crops sown with rind 
without fertilizer by hand broadcasting and by 
the Single Pass Seeder are similar. The 
significant yield increase obtained by the 
Single Pass Seeder when phosphate is applied 
is reflected by a considtcable increase in net 
revenue. Highest net revenues were calculated 
for drill seeding with fertilizer. Good 
fertilizer placement appears to be responsible 
for tlie excellent economic results obtained 
witi sowing by drill or by lie Sin gle Pass 
Seeder. The high marginal rates of return 
calculated for tile Single Pass Seeder and the 
drill without tcrtili;'er are based on yield 
increases which are not significant at the 5% 
level, 

An important advantage of the Single Pass 
Seeder which cannot be evaluated by the simple 
measures of significance and straight-forward 
budgets of Table 52, is timeliness. The 
seedbed preparation required by the drill and 
the extra operations required by hand sowing 
all take time and often cannot be completed on 
the same day. By temporarily boting the 
"single pass" boxes and drive wheels to the 
cultivator he uses for other jobs during the 
year, the farmer may have more control over 
sowing operations.--P. Cooper, J. Diekinami, 
and 7 Nordblotn. 

Training and Agrotechnology Transfer 

During 1984/85, a number of training 
activities were carried out by FSP staff. 
These included contributions to other 
programs' residential training courses, 

development of curricula and schedules for new 
training courscs, organization of wo, kshops on 
topics of interest to FSR, organization of 
short training cou rses, supervision of 
individual trainees and other miscellaneous 
activities. 

Contribution to Residential Courses 

These courses were offered by FLIP, CP, and 
PFLI'. As in previous years, FSP staff 
contributed to these courses through: 
(i) leetures oii approaches to FSR, (ii) 
lectures and practicals on weed control 
principles and lellodolog, (iii) lectures on 
the microbiology of rhizobia and inoculum 
production, and (iv) a lecture and a practical 
on soils and tertili7ers in rainfed 
agriculture. 
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Table 52. Economic comparison of the single-paqm planter with hand broadcast aned drill s,,ediag of Arabi Abiad 
barley, 1985.
 

Sowing method Drill Hand broadca.-.st Single pass
 

Fertilizer (60 kg P2 05/ha) 

Grain yield (kg/ha) 
LSD (0.05) = 242 kg 

Straw yield (kg/ha) 
LSD (0.05) = 313 kg 

Grain value (SL 1.43/kg) 
Straw value (SL 0.54/kg) 
Totad crop value (SL/ha) 

Costs* 

Seed (00 1kg x SL 1.5) 
Fertilizer (SL 2.17/kg) 
Fertilizer transrort 
Cultivation (opening) 
Iland broadcast seeding 
land broadcast fertilizer 
Disk hanowing (pre-drill) 
Drill seeding 
Single-pass planter 
Cultivation (closing) 
Iland harvest costs 

I'otalcosts 

Net revenue 
Cro) value mi;,us costs 

With Without With Without Wth Without 
P 1 P P P P 

1774 1034 1392 798 1674 1012 

1922 844 1374 726 1580 876 

2537 1479 1991 1141 2394 1447 
1038 456 742 392 835 473 
3575 1935 2733 1533 3229 1920 

150 150 150 150 150 150 
130 130 130 
45 45 45 
55 55 55 55 

37 37 
20 

36 36 
46 36 

83 73 
55 55 

687 450 565 375 656 444 

1149 727 1057 672 1064 667 

2426 1208 1676 861 2165 1253 
Compared to hand broadcast, without P 
A= 
Increase in net revenue + 1565 + 347 + 815 0 + 1304 + 392 
B= Increase intotal costs +477 + 55 + 385 0 + 392 - 5 
A/B= Mairginal rate of rcturn 3.28 6.31 2.12 3.3 -- 78.4 

*Custom farming charges in 1985 were approximately 55, 36, and 37 SL/ha for single cultivation, drill seeding, and hand
broadcast seeding operations, respectively. Costs of the new Single-pass planter are estimated to be no more than SL 73/ha; this 
includes the cost of the "ducksfoot" cultivator operation, plus half the cost of drill seeding. Additional costs cf SL 10/h,- are 
assumed for seeding equipment capable of simultaneous fertilizer application. The cost of disk harrowing is assumed the samne 
as drill seeding. Hand harvest costs (SL/ha) veic computed as: 120 + 0.32 x kg grain yield/ha (Mazid and lHallajian 1983). 

http:broadca.-.st
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Table 53. Postgraduate students in FSP, 1984/85. 

Name Degree 

E. Rashed MhD 
M.Mokbel PhD 
A. Wehbe PhD 
Y. Sabet PhD 
M.A. Moneini PhD 

N. Mona PhD 

S. Dozom MSc 

S.A. Magid MSc 

O.B. Shoib MSc 

T. E!-Masri MSc 

G.A. Karaki MSc 

Development of FSP 6-Week 

Cooperating University 

McGill, Canada 
Massachusetts, USA 
Reading, UK 
Paris, France 
Colorado State, USA 

Texas A& M,USA/Aleppo, 
Syria 
Aleppo, Syria 

Gezira, Sudan 

Aleppo, Syria 

Jordan 

Jordan 

Course 

One uf the major activities during the season 
was the development of tile FSP annual 
residential training course. A curriculum and 
schedule for the course were completed and 
invitation were sent to national agricultura! 
rescrach programs in the legion to nominate 
suitable junior level researchers for the 
course. Approximately, 20 participants will 
be selected on a competitive basis, 

The annual residential training course is 
one of the mn,.jor components of the training 
and agrotechnology transfer program at ICARDA. 
It will bet held at ICARDA headqwrters in 
Aleppo during 15 February-5 April 1986. The 
course has three objectives: 

1. To introduce personnel from the 
region's national agricultural 
research programs to FSR approach. 

2. To provide participants with a sound 
technical knowledge in their chosen 
fields of agricultural research. 

Thesis topic 

Crop rotation (barley) 
Nutritional and dietary patterns 
Barley root development 
Rainfall intensity/soil erosion 
N dynamic of area fertilizer 

Structure and price responsiveness 
(barley) 
Tillage, weed control and 
fertilization effects 
Economical analysis of milk 
enterprises at Rahad 
Herbicide and fertilizer effect 
on wheat 
Evaluation of cultural practices on 
forage legumes 
Response of lentil to drought 

3. To promote contacts and information 
exchange between ICARDA and national 
programs. 

The (jeneral Course is structured on the 
four stages of FSR: diagnostic, experimental, 
testing, and extension. There will be 
specialist courses after the general course 
which vill cover crop agronomy, on-farm 
livestock trials, soil moisture, soil 
fertility. socioeconomics, and supplemental 
irrigation. Training will ii-,clude lectures, 
practical field/laboratory work, and informal 
discussions. 

Workshops 

Three workshops were held during the season. 
The first one, ICARDA Second Regional Farming 
Systems Research workshop, was held in 
Damascus, 9-11 December 1984. The theme was 
Crop and Livestock Husbandry Systems in 
Dryland Areas: The Scope for Improved 
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Profitability. The objective of the workshop Individual Training 
was to discuss ongoing research activities in 
the region, seek venues to apply the FS The FSP continues to attract postgraduate
perspective and experience, and learn from students who carry out research in ine with 
other scientists' experiences. The workshop ICARDA's mandated research areas and related 
was jointly funded by ICARDA and the Ford to regional and national priorities. During
Foundation ;and was attended by 40 parti'ipants 1984/85 FSP staff supervised II postgraduate
from the region, Syria, and ICARI)A. students The(Table 53). FSP plans to attract 

The second Aorkshop "Methodology, at least two more postgraduate students iii the 
Statistical Analvsis and Economic coming season. 
Interpretation of Crop Rotation Trials" was A number of nondegree-related individual 
held at ACSAI) headquarters. Duma, Syria, 10-12 training programs were conducted Juring
March 1985. This workshop was funded by 1984/85. A Tunisian from INAT received 
ICARDA, ACSAI). andI)RC, and was attended by training on microbiology, particulatly related 
35 participants from the region, Syria, to rhizobi um and legumc interactions. Another
ICARDA. ACSAD, UK, and USA. Tunisian spent 2 weeks with the FSP and became 

The third workshop was on Research acquainted with the methodology and 
Methodology for Livestock On-farm Trials. The implementation of the FSR. A research 
objectives of Ihi, workshop w.,ere (I) to assistant from AUlJB spent 2 weeks in the soil 
facilitate professional contact among laboratory and was trained on the use of the 
scientists in the region who are conducting atomic absorption spectrometer. A Sudanese 
on-farm livestock trials, (2) to critically assistant received a joint FLIII/FSP I-month 
evaluate methods used in the design and course on the theory and practice of gas
on-farm testing of improved management chromotography. Two trainees from IMA-PG,
practices for livestock and livestock-crop Paris, took an overall view of the FSP's 
systems, and (3) to formulate a clear set of research activities with particular eiaphasis 
statements on the trengths and weaknesses of on work in the Bueda-Breda area and conducted 
different approaches to livestock on-farm a small study on the physical properties of 
tri'ls. The workshop, held at ICARDA some soils ia Bueda area. 
headquarters in Aleppo, 25-28 March 1985. was 
funded b ICARI)A and II)RC and attended by 25 
participants from countries of the region and Miscellaneous Activities 
elsewhere. The proceedings of the workshop 
were published in English with Arabic and In addition to the above a number of 
French translations of tie summary scicntists from couniries in the region and 
discussions. The full text will be published elsewhere visited the FSP for periods of 1-7 
later in both Arabic and French. days. Staff also participated in presentation 

days at Tel Hadya.--M.B. Said. 

Short Courses 

Four senior research assistants from the 
Syrian Soils Directorate received intensive 
laboratory instruction on soil analysis 
methods, during 16-22 February 1985. The 
curricula and schedule were developed for a 
short training course in soil and plant 
analyses which is planned for January 1986. 
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The 19, ,/5s:eason ws,of great significance 
as farmers in funisi, Qatar, Peoples 
Di,)2ncratic t,qimhlic of Yemen, Syria, and 
Porltugz.d planted now barley and wheat 
:aie tics rlcast-d through the partnership of 

tHwir ctiVe national prowrais with L(ARO)A 
Ind I NI V". 1lt' iatiomil programs "d 

PAK"in Iran, iurke' . Jordan, Syria. 
i te'rrin Sndan, Egypt, Iibya, Tunisia, 
:,kitrut0co, itiorl. Spain, Thailand, Mexico, 
Eicnuador, and Chile identified several !,new 
li for har.,c-ynscale on-farm lesting, seed 
inracrsc, aJnd possible release (Tahle 1). 

lie pwga m contiued to cnriplsize the 
developincrit of new technology for stress 
cnvironnilnts. During 1984/85 work on 
agronorny/physiology was reviewed to integrate 
)hysiological concepts into analytical 
brceding. Lire rain activities focused oii 
iniproving water-use efficincv for 
low-rainfall areas, identifying desirahle 
traits for barley and wheat grown under water 
and temler;tire stress, and studying the 
physiolo:'ical characteristics of harley and 
diruli wheat landiaces. "rh elCite of crop 
minanragemlent on parameters favoring eaily growth 

aind watcr- use efficiency was studied, 
WAoik on (iral-purpose hrley was reduced, 

whilc additional resources "ere allocated to 
b;uhr inprovenent research. A senior harley 
breeder worked fill-tirire on developing barley 
varietics arid appropriatc breeding 
rielliodolorics otrI harsher enviionnients (<300 
1r1i1) rainfall and temperature sii( -,es) with 
cifphasi; on yield salility. Mulilocalion 
leling of early segregating populinhons and a 

modified bulk population method were used for 
mor efficient selection for higher yields in 
dry areas. Selection for total above-ground 
biological yield was started. 

Barle'y landraces were assessed for their 
adaptlation ard variability to different 
st isses and lines capable of producing larger 
yields than existing cultiats under moisture, 
nutrient, and icnrpr'i aturc stress were 
idenfiald. The use of mixed cultivars for 
dry areas produced interesting results. A 
number of u~eful accessiois were identified 
from the Hordh'rn spontnreum germl)lasm. 
Crosses betwen It.spu=mniontt' and i. vulgcpre 
producing excellent above-ground bi.)mass under 
very dry conditions (,Q200 mnn)wt r identified 
and West! will be further improvcd through 
Iac .rscsi n,,. 

In the IcAIu)A/CIMM('Fdurun improvement 
project our enphasis continued on developing 
germl asni and production technologies to 
incielease yield deperidability in poor crop 
growing years, but allow full use to be made 
of the environment in good years. It included 
a study of parental materials for tolerance to 
specilic yield Iin iting stresses; 
hybridization of superior genotypes with 
locally adapted cnltivars and landraces, and 
selection of desirabh: genotypes loi stress 
tolerance. lIhe mnaterial was evaluated in a 
range of streSs environmcnts with carefully 
selected sites and imaiagenent. 

Several duruni lines, from crosses between 
im)roved genotypes and locally adapted 
cultivars and selected under Lw- to 
noderate-rainfall and nutrients, performed 
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better than national checks. A new 
Table 1. Barley and wheat varieties released collaborative project to evaluate, document, 
throngh partnership of national programs, and utilize landraces of durum wheat was 
ICARI)A, and CIMMYT. funded by the Italian Government, which will 

strengthen existing effbrt in this area. 
Year of In the ICARDA/CIMMYT bread wheat 

Crop/countr Vuriety release improvement project, which has a special 

Barie responsibility to develop suitable varieties 
Cpry (for moderate-rainfall areas, our emphasisCvprts Kantara (Roho) continued on incorporation of disease 
Iran Va lzajr resistance, especially to foliar diseases 
Morocco Asni (Orge 1579) 1984 (rust, septoria, etc.) and the seed-borne 

Tamellalt (Orge 1703) 1984 diseases such as bunt and loose smut, and 
Tissa (Orge 1580) tolerance to drought, cold, and heat.
Harma 1983 The triticale improvement project focused 

Tunisia 	 Roho 1985 on developing germplasm Ior the lower rainfall 
Taj (WI 2198) 1985 areas of West Asia and North Africa with 
Faiz (lJ-R/Apam) 1985 emphasis on total biological yield, drought 

and cold tolerance, grain appearance, and 
liurnm wheat industrial and nutritional quality. ICARDA 
Cyprus Mesaoria 1982 triticale germplasm often outvielded wheat. 

Karpasia (Sham 1) !984 The triticalc project will, however, be phased 
Egypt Soliag (Stork'S') 1979 out due to financial constraints. 
Morocco Marzak 1984 Germplasn developed through tile 
libya Marjawi 1984 high-elevation ceical research was very useful 

Baraka 1984 in Iran, Morocco, Pakistan, and Turkey. The 
Zorda 1984 ICARJA/1AO/PARC project in Pakistan was 
Fazan 1984 jointly reviewed and research strategies 
l)ara 1983 developed for future. 

Portugal Celta (Sham I) 1983 More attention was pai d to disease 
Syria Sham I 1984 resistance, particularly scald, stripe rust, 
Spain Penaflor 1984 con1mo1 b tint, and Septoria triici blotch. 

National centers were encouraged to undertake 
Bread wheat specific responsibilities lor themselves and 
Iran Azadi for adjoining countries, e.g., virulence 
Libya Zellaf 1984 analysis of stem rust in Egypt, yellow rust in 

Sebha 198,1 Pakistan. septoria in Morocco, and scald in 
(ierma 1984 Tunisia. A collaboratik e project with Montana 

Morocco Jouda 1984 State University. funded by USAID. started 
Merchouche 19841 with emphasis on strengthening the research 

Pakistan Zargon 1982 capabilities of national programs in improving 
Peoples l)em. disease resistance in barley. Screening for 
Republic of Yemelen Algvaf 1982/83 aphid resistance was initiated in Egypt and 
Sudan Dcbeira 1)82 Sudan. Entomology research at tie base program 
Syria Sham 2 1983 in Aleppo will be strengthened with the 

appointment of a senior entomologist in 1986. 
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During 1984/85, new collaborative research Research Highlights
projects were established with Turkey, Iran,
 
Ethiopia, Egypt, and Sudan, and with
 
institutions in developed countries, 
 such as Barley
 
Britain, Canada, Italy, the Netherlands, and
 
USA. Work 
 with Syria, Jordan, Libya, Yemen Three barley varieties, Roho, Taj, and
Arab Republic, Peoples Democratic Republic of Faiz, were released in Tunisia from
Yemen, Pakistan, Portugal, Spain, and 'taly ICARDA's International Nursery System 
was strengthened. Central and South An'erica material distributed under the names of 
were covered through the joint CIMMYT/ICARDA Roho, WI 2 198, and ER/Apam, respectively.
 
barley project based in Mexico. Roho and Taj are adapted to low-rainfall,
 

and Faiz to moderate-rainfall areas.
The International Nursery System provided Tunisia may release a sister line of Rihane 
more targeted and "specific need" germplasm to in 1986. 
the national programs. The data feedtack 
system was improved and the preliminary report In the 1983/84 regional trials, Soufara'S', 
on 1984/85 international nurseries was a new line, had the highct mean yield and
provided to national program scientists for outyielded .'. previcusly highest yielding 
use before the planting season. lines such as Rihane and Mari/CM67 across 

22 locations.
Residential courses, in-country courses,
 

short specialized courses, ano individual 
 The modified bulk method was applied for
 
tailor-made Courses were offered by the the first 
 time in areas receiving less than
 
program. Two doctoral and three masters 300 mm rainfall, so as to conduct selection
 
students were supported and national
 
scientists worked in the program for periods environment. Even at dry sites, there is

of I week to 3 months. Over 150 scientists environment varyaite thereliw
 
from the region and elsewhere visited the significant genetic advance.
 
program.
 

The program organized two travelling From landraces, a line, Tadmor, was
workshops and an international seminar, identified which outyielded the best local
jointly sponsored by CNR (Italy) and ICARDA, barley cultivars by 49% at Bouider (177 mm 
o,. improving winter cereals in rainfall), by 25% at Breda (277 mm 
moisture-limiting areas. Several scientific rainfall), and by 4% at Tel Hadya (373 mm 
papers, reports, and training manuals were rainfall).
 
published. In 1985, two issues of RACHIS were
 
published in English and Arabic. 
 Work on less conventional germlplasm. such 

as landraces and H. spontanewn, indicated 
that: (i) landraces are genetically diverse 
and can be rapidly exploited to generateStaff Changes improved strains for stress environments, 
and (ii) some H. spontanetm acccssions haveDuring 1984/85, Dr. Edmundo Acevedo joined as combined cold and drought tolerance, good

agrcnonist/physiologist. Dr. M.S. Mekni, height under dry conditions, and acceptable
barley breeder, went on study leave to France. plant type. A small program of 
Messrs Munzer Naimi and Riad Saccal went to hybridization with H. vulgare will be 
the Netherlands for professional training, started in 1985/86. 
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Durum Wheat 

A number of countries are testing several 

new promising entries of durtum wheal. Sham 
I,Korifla, Sebou, Kabir, Onrabi, Belikh, 
Quadalete, and Marjawi are under 
large-scale yield testing in Syria, Jordan, 
Turkey, Cyprus, Libya, Morocco, Portugal, 
and Spain. 

Sebou and Korifla outyielded improved 

commercial varieties in Syria for the last 
3 years in on-farm trials and may be 
released as new ,,aricties. The grain 
quality of Korifla is better than that of 
Haurani, which is considered excellent in 
West Asia. Korifla also gave large grain 
yields in oll-iarm trials in Jordan, Cyprus. 
and Turkey. 

Plants from crosses between locally-adapted 

landraces and high-yielding varieties are 
now tuder advnced yield testing and the 
results indicate that several desirable 
traits are combined, e.g. drought and frost 
tolerance, earliness, and large vield 
potential in moderate. to low-rainfall 
area,., 

Two-layered brcad baking and preliminary 
spaghetti preparation from strong alid weak 
dururn lines verified that durum wheats 
selected for protein strength suitale for 
flat bread baking art, equally suitable for 
pasta. 

Two years' data indicated that there is 

considerable genetic variability for total 
biomass production in duruum wheat 
landraces. 

Bread Wheat 

* 	 Several lines were identified which combine 
high yield potential with drought and cold 
tolerance. These were superior to the 

local check, Mexipak 65, and to the 
improved check, Sham 2, for two consecutive 
years of testing. The identified lines 

outyielded the checks by as much as 14-46 % 
and had high drought and cold tolerance 
levels. 

* 	 Six bread wheat lines, highly responsive to 
a lange of moisture regimes (280 and 600 
am), were identified. Four of these came 
from the winter x spring crosses. All six 

lines significantly outyielded il:e local 
and improved clieclks by 12-69 ". 

* 	 Five bread wheat lines with superior yicld 
and drought tolerance were identified after 
two consecutive years of testing in raintfed 
conditions at Breda and Tel Iladva. A\vciage 
yield was 3.1--1.3 t!ha one line yieled 
49% more than the check-

The 	cultivar Flk'S'/ifork',S periformed very 

well in Syria, Turlrev. and Morocco where it 
is being considered for release. 

Several bread vheat lines ,combinilg high 
protein percentage and 1000-kernel weight 
were ideillitied. These lines were el'ected 
by 12 or more national programs in the 
region for further testing and possible 
release as commercial varieties. 

Hfigh-Elevation Cereal Research 

For the tflird -year, three (urum and )read 
wheat lines had improved yields at Quetta 
and Anlnoccur this atand aaSoilthe 

Analoiean plateau in TIuurkcv. lhev were 
also resistant to tan spot and vello,, rust 

Frost tolerance and high piotchui ,orrtvllt of 
7. 	dicoctinde' was iraslleirc( into 

durunm without losing tilehigh IJMO-kernel 
weight. 

A number of dulirui wheat lines with high 
1000-kernel weight (57.9-63.5 g). high 
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protein content (15.7-18.2%), and other part of a 'hands-on' course on cereal
desirable agronomic characteristics were on-farm verification id demonstration 
identified from crosses between spring and trials' in Morocco, spoisored jointly bywinter types of landraces. INRA, FAO, and ICARDA. The second part 

of the course will take plact' at crop 
maturity.

Triticaie 
in cooperation with other programs, theTwo-layered bread baked from triticale Program provided short training courses for 

indicated that, provided triticale flours 49 scientists from the region. Thirty-one
have adequate dough strength, they behave researchers from Syria were trained at
in a similar manner to bread wheat flours !CARDA; 15 on disease methodology and 16
during baking. This makes them suitable on experimental design. Eighteen
for commercial production for human food in scientists from nine Arab countries were 
areas where flat breads are a staple. trained on seed technology in a 3-week 

course cosponsored by AOAD. 

International Nurseries Eight researchers from five countries 
(Iran, Morocco, Syria, Tunisia, and Cyprus)The 1984/85 Preliminary Report for the received individual training on cereal

regional nurseries was distributed in breeding, disease and insect resistance,
October 1985. germplasm evaluation and grain quality. 

The international nurseries were further
 
diversified 
 with the subdivision and International Cooperation 
targeting of nurseries for low-rainfall 
areas, moderate-rainfall areas, and, areas Collaborative research was established with
requiring cold tolerance. Montana State Universit) (USA), University 

of Tuscia (Ialy), the Plan( Breeding
Irstitute (Cambridge, UK), and with Sudan,Training Egypt, Iran. Ethiopia, and Turkey. 

Fifteen researchers from 12 countries J An SeminamInternational was organized 
participated in a 3-month residential jointly with CNR, Italy, on improving
training course which focused on breeding winter cereals in water-limiting areas. 
techniques for cereal crops in rainfed 
areas, agronomyil)hysiolocy" disease and 
insect resistance, grain quality, and field General 
verification trials. 

Barley and wheat gerniplasm was developedTwenty-one researchers front Pakistan with multiple disease resistance and 
participated in an in-country training stocks identified withgenetic were 
course on analysis and inwerpretation of resistance to specific diseases, e.g.
cereal research data. yellow rust, common hunt and Septoria 

trinci blotch. There are 23 linesTwenty-six research assistants and resistant barleyto yellow rust, 22 to
extension agents participate(] in the first durum wheat yellow rust, 22 to common bunt 
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in durum and bread wheat, and 7 to septoria 
blotch in durum and bread wheat. 

The NIR analyzer was calibrated for protein 
(letermination in cereal straws. 

The following lines had excellent 

resistance to wheat stem sawfly in 4 years 
of testing in Syria: (a) barley, Th.U.48, 
Th.U. 32, 80/5116, (b) bread wheat. Law and 
Limpopo. and (c) durun wheat, 1!95, Bari 
81-147. P1 1917,11, Barada. 

On-farm trials in zones A and B showed that 
even though farmers are adopting some 
improved practices there is still scope for 
cereal yield improvement by using 
newly-released cultivars and recommended 
cultural practices. 

In durum and bread wheat, tie variation in 
nitrogen-use efficiency among years was 
highly related to soil-nitrogen content and 
other environmental constraints. The 
nitrogen uptake-grain yield curve was 
unique for bread and durum wheat and 
neither the harvest index nor the nitrogen 
harvest index seemaed to be. affected by 
nitrogen rates in a given cultivar. 

In barley in which awn stomata remain open 
at very low plant water potentials, nitrate 
reductase actvity did not decrease under 
field conditions and moderate to high water 
stress. However. the metabolite 
conc.mItration of grains seenmed to integrate 
stres -s during grain filling period.--J.l'. 
Srivast(a. 


Project I :But-ey Improvement 

Barley is a widely adapted crop and. next to 
wheat, is (lie imost important cereal crop in 
the Near East and North Africa where it is 
grown princil)ally as animal fccd. It is also 
widely grown in Latin America, Central Africa, 

and the Far East mainly for tuman consumption. 
Among cereals, barley is predominant where 
wheat performs poorly or fails to grow, 
because of low soil fertility or moisture 
stress, or both. 

During 1984/85, ICARDA implemented a 
workplan, agreed wiih CIMMYT in summer 1984, 
in which the Mexico-based component of the 
project will develop barley germplasm (i) 
specifically for Latin America, pa-ticularly 
for the Andean region: (ii) adapted to warm 
winter, short-season environrmenls: and (iii) 
resistant to BYDV and other important diseases 
in the region. National programs will be 
encouraged to develop appropriate agronomic 
practices to improve barley production in 
Latin America. Research activities will be 
coordinated by ICARDA by developing germplasm 
and agronomic practices to improve barley 
production in the Middle East and North 
Africa. 

During 1985 the Program established active 
cooperation with Ethiopia. one of the major 
barley-producing countries in Central Africa 
and, within the Middle East and North Africa, 
there was more emphasis on breeding for 
low-rainfall areas (<300 mm annual rainfall). 

Dry areas, where barley with sheep is 
often the only farming activity, are 
characterized by unpredictable environmental 
conditions. Cold, drought, and heat are 
common, but their intensity and timing are 
variable. Tie development of successful 
genotypes for such conditions requires 
adequate levels ef resistance/tolerance to a 
number of stresses. Suitable genotypes can be 
developed by testing bi'h segregating 
populations and finished lines over a number 
of locations and years. 

During 1984/85 the structure and overall 
objectives of the barley project were the same 
as in previous years. The following areas of 
research were either initiated or 
strengthened: 
a) Evaluation of total biological yield 

(grain + straw) was initiated because 
barley straw, together with the grain is 
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widely used as animal feed. Evaluations improved plant material and better agronomic
 
were done in some segregating practices.
 
populations and yield trials. The Before distribution to national programs,

Program has a collaborative project with the most promising bulks and lines are tested 
the Pasture, Forage, and Livestock in small (3 m2) plots over 2 years at three 
Improvement Program to evaluate straw locations in Syria (Bouider, Breda, and Tel 
quality. Hadya) with average annual rainfall of 175-350 

b) A modified bulk method was used to improve Advanced yield then outmam. trials are carried 
the efficiency of selection in on promising material at seven locations for I 
low-rainfall areas (<300 mm rainfall), or 2 years, the additional four locations 

c) 	 Multilocation testing and selection of being Ousseltia (200 mm) and El Kef (450 mm) 
early segregating populations was done at in Tunisia; Terbol (650 nim) in Lebanon; and 
Tel Hadya and Breda, and at a new site, Athalassa (250 am), in Cyprus. 
Bouider, with a long-term average rainfall Information on disease resistance is 
of 175 mm. collected from a number of locations in the 

d) Landraces were evaluated for their Key Location Disease Nursery (KLDN) when lines 
adaptation to dry areas and to quantify are bulked for preliminary yield trials, and 
and utilize tile available genetic again at the stage of advanced yield trials. 
diversity within these populations. 

e) 	 H. spotnanetwtt was evaluated as a source of 
resistance/tolerance to very dry Evaluation of Segregating Populations 
conditions. 

During 1984/85, 15.846 F2 and later-generation 
segregating populations were evaluated by the

Component 1: Breeding 	 modified pedigree system. Except for tie F2 
families, which were sown at Boiider, Breda, 

The barley breeding program aimis to (1) and Tel Hadya, the olher segregating 
develop and distribute genetically diverse populations were sown only at Tel Hady with 
gernplasn so that national programs can select an unreplicated experimental design and 
the material best suited to their needs, and systematic checks. Crop growth as well as 
(2) develop barley genotypes adapted to dry competition with weeds was poor at Breda and 
areas and responsive to moderate rainfall Bouider, so segregating pJopulations were 
and/or improved agronomic practices. In the visually selectcd only at Tel Hadya. With the 
short term, selection for specific adaptation pedigree method, 4525 single head and single 
is -lso being practiced. plants were selected and 2826 populations were 

A modified pedigree system is used for bulk harvested for tle modified bulk method. 
nioderale-rainfall areas and a modified bulk A total of 729 F3 families and 219 F4
method for dry areas. The backcross method is families were evaluated at three locations 
also used to transfer single characters into (Bouider, Brecda. and Tel Hadya) by the 
improved germiplasni. modified bulk method. Days to heading, days 

During 1984/85, nitrogen (20 kg/ha) and to maturity, plant height, grain yield, and, 
phosphate (40 kg/ha) were applied in the only in the F4 families, straw yield were 
fields used for evaluating breeding material recorded and the drought susceptibility index, 
at low-rainfall testing sites. This was (lone S, proposed by Fischer and Maurer (1978) was 
because yield and yield stability can be calculated for all segregating populatiolls. 
increased in climatically unfavorable Low values of S indicated higher levels of 
environments by adopting both genetically drought resistance. 
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Table 2. Average grain yield (kg/lha), plant height, cold tolerance, early grwvth 
vigor, and drought susceptibility index (s) of F3 families selected for grain yield in 
favorable aIlld unfavorable environments. 

Selection at Bmlder 	 Selection at Tel Iladva 

Top Bottoi l)iff. Top Bottom Diff. 
Character 5% 5% 5% 5% 

Grain yield at 	Bouider 1686 274 1412"4:1 929 759 171 
Tel lIadxa 3935 3565 370* 5367 2508 285'*** 

Plant height at Boulder 53.2 38.3 14.9*0* 43.8 44.6 -0.8
 
Tel Iladva 72.8 73.8 -1.0 79.5 63.6 15.9'
 

Cold tolerance+ 	 2.7 3.6 -0.9*** 3.0 3.3 -0.3**1 

Early growth vigor+ 2.7 3.5 0.8*** 2.4 3.3 09*** 

Days to head(Boulder) 148.4 153.1 4.7" 141.1 142.3 1.2 

')rought susc. 	 index, 0.83 1.17 -0.34** I 1.05 0.97 0.08' 
' SP<0.05;*" M IP< : -I I<000! 

+ AwVnip orI'thic ot' nsi Io 

Selection for high grain yield at Tel These data indicate that direct selection 
-adya is expected to increase drought tinder stress is more efficient than selection 

susceptibility (Table 2). whereas selection in favorable environments, i.e. high yield 
for high grain yield at Bouider is expected to potential tnder favorable environments is not 
increase drought resistance. At both locations a useful selection criterion to identify 
tile F, families with highest grain yields were suptrior genotypes for dry areas, In the top 

"significantly 	 more cold tolerant and imore 5 of the F3 families with high grain yield at 
vigorous in the earln stages of growth than Tel 1ladva there were only three lamilies which 
the F3 families with lowest grain yield. At were also in tile top 5 ', lot _rain yield at 
Bouider the F3 families with higher grain Bouider. 
yields were significantlv earlier in heading To test whether selection at one given 
than the F3 with lowest grain 'ield. while location was independenut of selection at a 
selection for 	 grain yield at Tel lada is not different location a X2 analysis was (lone o 
expected to affect days to heading. Material a set of three 2 x 2 contingency tables (Table 
selected for high and low grain yiel at 3). 
Bouider is Cxlected to give a correlated Selection at Bouider was indeplendent of 
response when grown at Tel Iladya (3935 kg/ha selection at Tel Iladya, but the numiber of 
's 3565 kg/ha). Hlowever, selection for high fanilies selected at Breda and Tel iiladva and 

and low grain yields at Tel TIadva is expected al Bouider and Breda was .;ignilicantlv 
to produce insignificant effects when the (P<O.001) higher than expected oii the basis of 
material is grown at Ilouider. 	 independence. 
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Table 3. Observed atid expected ItLiviber of selected or rejected families at twoF3 

lifferent sites X flonbr indelpelclence.
 

Ist location 	 2n1d Incation Observed Expected 

Bolider selected Fe I- ladya selected 41 11 .4
 
.. 
 rejected 	 70 69.6 

rejected " selected 231 230.6 
rejected 	 387 387.4 

X-2 =0.008 1>0.90 * 

Breda selected Tel Iladva selected 	 78 45.5 
...... rejected 44 76,. 

rejected " selected 194 226.5 
rejected 413 380.5 

X2 =44.46 P<0.001
 
13ouider selected 1Breda selected 
 32 	 18.6 

...... rejected 	 79 92.4 
rejected 	 " selected 90 103.4 

rejected 528 514.6 
%2 = 13.13 P<0.01 

lt'lolllbilil., ItillSttltliollotlt, k n al iil hocilliull 'depelldvilli ) i(11t location.i of S lectioll 

The criteria used to select F bulk yields are necessary for a proper assessment 
families for further testing in 1985/1"80 were of the potential of segregating populations. 
(i) average grain Yield across locations, an(l A pure line. Tadnor isolated from locally
(ii) grain yield at the driest site gro''n barlee collected at Taibe, 90 km NE of 
(Bolider). Similar criteria were used for the tPalnynra, also significantly outvielded Arabi 
F., bulk lauuilics %%hich were promoted or Abiad at Bouider and across locations. 
discadt:d (Icindi tliug on grailln yield or total 
biologi.:al iehl. Selection of 1 and FI ield Trils ofAdvanced Lines 
tamilies perlorming kcll at Boulder shouldse 
gelerlte illatrial specifically ada ptcd to d1rv l'reliminarv Yield Trinl. Table 4 summarizes 
collditions,. Such material will he used with the results on grain Viel of the IPBYT at Tel 
high-yiehling patHIS il tle' crossing program . ]ladya and Breda. At both locations, a numlber 

The onuber of F, and F1 bulk families of lines yielded significantly (1)<0.05) better 
significantly oityiclding (P < 0.05) the best than tile checks. The number of lines 
local cultivar (.'\ral i Abiad) , s small dwle t) oltyieldilng the local check sas mIutch higher at 
environlental v'ariabilil. ()nlv live I:F Tel Iladva (9.8'" ) than at Breda (.1.7%) as Arabi 
families signilicantl out, iclded tIle best Abiad performed better at I1rcdah. Apparently. 
local culiar (one l Bottider and lolut it TO the local check had i high le-el of cold 
Iladva). Onc F. siguili cantly outyielcdt Arabi tolerance and/ol cold rcsitmlucc and was not 
Abiad at both locations alid one at Ilonideror h)r illlecte(d ) tIL sC'Cr' cold during Ihi. 
total biological yield but not fot graill season1. The imptiovd checks perfornmed better 
vield. This shows that both grain and straw at Tlel ladya than at Breda, as espccte(d 

http:X2=44.46
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Table 4. Grain vields in the prcliminni, yield trial at Tel Hladyn and Breda (Syria), 1984/85. 

PYT 

No. of lines escd 
No. of lines outyielding the 

improved check + 
long-term check + 
local check + 

No. of lines significantly 
outyielding the
 
improved check+ 

long-enrm check + 

local check+ 


Mean yield (kg/ha) of 
improved checks 
long-lerm checks 
local check 

Site mean yield (kg/ha) 

+ ilpioved chlcks: Rihlie'S'03 (6 row) or 

Tel Ilauya Breda 

693 61J 

62( 8.9)* 
123(17.7) 
68( 9.8) 

152(2,1.8) 
157(25.6) 
29( 4.7) 

8(1.2) 
13(1.9) 
3(0.4) 

15(2.4) 
8(l.3) 
6(I.0) 

5161 
4641 
5054 
4458 

862 
834 

1071 
718 

ER/Apn (2 row) 

Loiig-teiiii checks: Becchei (6 iow) o Iii.rial (2 row) 

Local check: Aiabi Abiad. 

Expressed as % ol lo1al niorflher ot lihnes tested. 

because they were bred, evaluated, and 
selected under the more favorable environment 
of Tel Hadya. Six lines significantly 
oulyiclded Arabi Abiad at Breda (Table 5). 

Advanced Yield Trial. Pooled analysis of 
variance for grain yield acro,.s the five 
locatons (Breda, Bouider. Tel Hadya in Syria; 
Terbol in Lebanon; and El Kef in Tunisia): 
showed that gentype x locatior, interactions 
as well as differences among locations were 
highly significant. Significant differences 
among geiotypes, however, were largely due to 
tie interaction effect. The mean linear 
coefficients of correlation for grain yield 
between the five different locations were 
generally low, ranging from -0.15 between El 
Kel and Terbol to 0.37 between Bouider and 
Breda, indicating tile importance of 
mullilocation testing, 

Fig. I shows the niumber of lines which 
significantly outyielded the checks in the 

ABYT at the five locations and illustrates the 
magnilude of the genotype x location 
interaction. The improved checks performed 
poorly at Breda, where yield was lowest (due 
to herbicide and cold damage), and was 
significantly outyielded by a number of lin.s 
at that location. Its performance was be,.ter 
at the highest yielding locations. Tel tHadya, 
Terbol. and El Kef. The Syrian local cultivar 
performed well at Breda and Bouider and was 
significantly outyielded (P<0.05) by only one 
test entry. It did not yield well at Terbol 
or at El Kef where it was significantly 
outyielded by two-thirds of the tested lines. 
The fact that 't performed well at Tel Hadya, 
a high-yielding site, but not at the other 
high-yielling sites, indicates that 
productivity of the locations did not cause 
its differential performance. Accumulated data 
indicate that the Syrian local cultivar 
possesses a high level of cold tolerance 
and/or resistance which is necessay for the 



Barley 109 

Table 5. Lines signilicantly outyielding (P < 0.05, 1-sided) the hcal check, Arabi Abiad, 
in preliminary yield rials. 

Cross and pedigree Grain yield %o(f(kg/ha) Arabi Abiad 

Roho//Alger/Ccercs 362-1 - I 1290 134 
ICB77-01 77-2A P-2AP-2AP-2AP-3A P-0AP 

Roho//Alger/Ccrcs 312-1 - I 1216 126 
IC1377-0187- IAP-2AtP-3AP-4AP- IAP-OAP 

Cr.366-13-2/h i., 814 133
 
IC1379-0-147- I.,\I
P-AP-2AP-3AP-OAP 

lnipala/Julia//Api 1024 138 
1CB7(8- I()85-2AP-2AP- IAP-I AP-OAP 

Cn/3/Api/CM67// Mona 950 138 
CMB77A-0 125-2 .\P- IAP- IAP- I AP-4AP-OAI' 

ROD589/I 1012-2//NV l0I/A01is/3/Cel//Mzq/Gva 783 141
 
CMB80-06Hh-3Y- 113-I Y-3H-OAP(A)
 

improved checks Rihane'S'- 03(6R) or ER/Apam (2R) 
U,O 100 Long-term checks = Beecher (6R) -r Harmal (2R) 6000 

SLocal check of Syria Arabi Abiad 

85000C 80 l-* 

.0C **4000 

.; 60 * Site mean yield 

L - -3000 

40-

.a• 2000 c 

.1000 

0 
z 0
 

Site: Breda Bouider Tel Hadya Terbol El-Kef
 
(Syria) (Syria) (Syria) (Lebanon) (Tunisia)
 

Rainfall of the
 
season (mm): 280 178 370 490
 

No. of lines tested: I5'F 155 155 147 147 

Fig.l. Number of lines significantly (P<0.05) outyielding the checks in the 1984/85 
advanced yield trials at five different locations. 
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Table 6. Pefomance of a numler of entries in tie ABYT with goo(i yields at each of five 
locations (Tel Ila(*va. Breda, Boulder, Terbol, and El Kef) in 1984/85. (Upper row: grain yield: 
lower row: biological yield, both in kg/ha). 

L.ocation 

NaiIe or cross and pedigree 	 Tel El
 
i.ad a ollid !!redra '!'trl Kef
 

WI 2291 /Roho 	 4441 158o 972 4677 h093 :' 
IC 78-()043-2AP- IAP-IAP-0AP 7682 2604 1706 

WI 22Q1,W1 220 4500 1237 1194 4816 5947
 
UC13 78-059Y1-8AP !.\P-OAF 7555 1947 1953
 

WI 2291 	 4546 1577 1098 4716 5733:1 
8188 3154 1870
 

Au rore i'£sp!l cr;('teres. 362-1 - I 4250 1984 11.41 4294 6000* 
' 
ILB 21 .-91..4\A'-t)AI	 7675 3311 2024
 

25-84..niki 4135 1496 102 1 5333 6053'-

CYB 165-1-1.\-2A IA-OA 6697 2330 1743*
 

llarrison.'Nopal 4114 1993 913' 5111 5560
 
UMSWB 7XA-(')43-4AP-4AP-0AIP 7416 3444 2006*
 

N1 ,9.77/Shi-,-kci N0X7,'4Pro/ 4154 1558 1123* 5244 5587
 
Tol 1t/('Cer'21Tol 1/3i5100 6808 2268 2030
 
C-I /76A.0090 5()011-501Y-013-
5()0Y-OI
 

Mean of in1l)ro\,kd check 	 4691 1439 708 5038 4867 
8090 2423 1423
 

Mean of long-term check 	 4115 1649 1069 4623 4391 
6927 2762 1880
 

Mean of Arahi .\hiad 	 4582 1852 1484 4345 3606 
7712 .1385 2433 

tsiililic'alilkh(11 --. 0 05} li10t'h illimthec ilnpllo ,t't1 h1'.0I ~ld 
s*,io1iilillh ill -' (,'1 lt,l 1 % 4 l, l l 1 	 dw ,k1 1, )Illeli-ht'l 

cold winters of Syria. However. these results Although the genotype x location 
on genotype x location interaction highlight interaction was large, a number of lines 
the difficulties in developing high-vielding yielded well at each of the five locations 
germplasm suiled to the whole region. 	 ('fable 6). 
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The full set of ABYT was planted at Tel U0
 
Hadya in February (late planting) as in 7000
previous years. Planting was done late to Dry-rnatter yield at
 
assess the tolerance of these lines to severe clipping 

heat and drought stress du,ring kernel filling. 6000- Straw yieldlitlear correlation coefficientls it grain yield 1-. 

between the normal and late plantings were GA" yid
 
-0.21 - 0.57, with a mean of 0.23 across
 
experiments, which was lower than those of the
 
previous 2 years. Therefore, late planting 4000
exposed the genotypes to different
 
environmental stresses which resulted in
 
substantial differences in performance > 3000
compared with normal planting.
 
Ihra I-lPurpolse iH,rlec. Yield Triatl. l)urrirhg 200-t-t1"1tc UC 

1Y84/85. 1c0 Imrley lius were evaluated fo : 

dual-purpose potential. i.e., forage for 1000grazirg at the tillering stage plus grain at "-6: .,
 
maturity. The trial was carried out at Tel
 
Iladya and ]Breda, and a small subset was 0-
 ---..*""
 
evaluated at liouiler. A split-plot design Tel Hadya Breda Bouider
 
wilh two replications wi-. used ill which the 370 mnm 280 rm 
 178 mm
 
treatments (with or without =
mowinig) were the UC unclipped, C= clipped, difference between 

iain plots and the gunolypes (24 in each the two treatments is nonsynificant (P <0.051 at 
experimcnt) were the subplots. lines with all three sites. 
rnore vigorous vegetative gro\ th were sampllled Fig. 2. Mean dry-matter yield at clipping and straw and grain
and mnown earlier than the others, yield with and without clipping at three locations. 

Simulated grazing (mrowing) did not 
significantly reduce the total above-ground
biological yield at all three sites (Fig. 2) not mown do iot necessarily give the best 
and there was no significant reduction in grain yield when Iltow,,
grain yield after grazing at Tel Ilada and 'wentv-eighl entries at Tel -hadya arid 
Boulder. At hop ider, grain yield had a - rge seven at lBreda produced significantly more dry
coefficient of variation, which proiibly matler at riowing than Arabi Abiad (which
accounited for tile nonsignificanrt diflcrrices yielded more than Arabi Aswad). At Tel Hadya.
betweet the two Iratrucnis. ,Ar Bretda , gi ain two entries produhced significantly, more total 
yield was not sigrtificainly decreased after biological yield than Arahi Abiad but, for 
grazing for five out of the eight experiments, grain yield, ito entries performed

In all experiments, there were highly significantly Ielter than the local checks. 
significant differences iii grain and 
biological yield amruong tries. For grain futernatimal Nurseries 
yield. the entry x Iremellrt interactionl was 
significant for 13 of the 17 experiments. Targeting gerloplasnl for different 
This. together with the previous season's enuironnentl! zones continues to receive 
results (ICARDA Annual Report 1984) indicates priority. In 1982, three diverse sets of 
that entries giving the best grain yield when segregating iopulations: one for dry areas, 
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Table 7. Names, it'digrees, ani agronomic performance of the lines most frequently selected by national 
programs from the irley (bservation Nursery. 1983/81. 

No.of Grain Days Days Plant 
locations yield* to to height" 

%here line (kglha) heading maturityl (CIn) 

Nainc/cross Pedirce selerlcd 

Deir Alla 10, Cel.ra, ICB 77-0091-4AP-OAP 8 5108 110 147 88 

Rihane'S -01 SEL. 21.-lAP-IAP-0AP 6 4354 I11 1.18 89 
RihatieS' OS SEI . 12L-2AP-0AP b 4957 110 148 92 
Ull 974 6 4292 119 159 84 
WI 2291 l3"s IC13 78-0672-6AP OAP 6 4749 108 146 85 
Coumun;.. .'.iP7 ,'Nloma CNMB 77A-025-2AP-2AP 6 -432 110 147 78 

-2AP- IAP-OAP 

tPIiant, 6ilrowcd check) 6 5058 II 148 86 

*AI ej. ,' oIt It, .l lltn, 
)


**A\tl~lu Al P 11 ll
 

one IkMnItoderate-rainlfall areas and one for There were 21 improved barley lines in the 
high-elevation areas, were offered to national 1983/84 RBYT. one national check, one 
programs. From I084, three different triticale line, and one dtirtin wheat line. It 
observationi n u rscries have also been had a randomized .omlnlcte block design with 
distribled. Three different sets of regional four rel)lications. Soufara'S', a new entry, 
yicld trials were distributed in I985 for the had the highest mcan yield 'icross 22 locations 
first time. (Table 8), while Rihane'S'-03. Rihae, and 

Mari/CM 67. which ranked first. second, and 

third in 1982/83, were second, filth, and 

Obse aion Nursery seventh, respectively, in 19813/84. Though 

Soufara'S' had the highe;t niean yield, it was 

The Barley Observation Ntrsery (BON) provides not as widely adapted as Rihanc'S'-03. 

ponlising ad\an ed lines, developed at ICARDA, Details of tle l YT' retsults are availatble in 

to national l)rogianis 1*br )reliminary the 1983/84 Regional Yield Trials and 

screening. lhere kkcre 150 entries in tie Observation Nurseries-Final Rcport. 

1983/84 n 'ilh is Eight lotal liumber of lines in the RBYTviirsiv,Rihalne a1check. The 

triticale lines were included to coilpare their which significantly otiyleded looid checks in 

perforlmanll1ce with barley in diflerent sonie of the countries off the I(ARIA region, is 

envilironillelits Six cutlries were selcted al six shown ih Fig. 3. 

or more locations out of a total of 18 (Table 

7). The agronom ic tiaits and disease 

reactions of the ili'sc rv are described in the Evilialion of lam ntlraces 

1983/84 Regional Yield Trials :lid Observation 

Nulrscrics - Final Reporl. This Iresearch ained to dleternine whether 

locally-adapted gcrlnlplism coulId iinprove bairley 

yields indhr lar.sh con:ditiolS. The landraces 

Regionial Y'icld Trial presently grown in Syria ore genetically 

variable, amd it should he possibfle to 

From the HON, oiitstanding lines are promoted generate, in a relatively short tile, lilies 

to tIhe Regional Harley Yield Trial (RJIYT) . and/or populations wtili improved yield and 
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Table 8. Performance of tie highest yielding entries in tile 1983/84 Regional 
Yield Trial. 

Grain* 
Cross PledigrCe yield(kg/li) Rank* CKII** SEL** 

Soufara'S" Sol. 5AP-OAP 5223 I 5 12 
Riliane'S'-03 Sel. 21.-I AP-3AP-0AP 51,19 2 10 I8 
CI 7118-9i'Deir Alla 106 I('1 773423-2AP-2AP-0AP 4866 6 3 9 
Nari/CM 67 CMB 72-140-8Y- IB-3Y-3MN'-OY 4801 7 6 6 
Rihanc'S" -05 Sel. 2L- IAP-4AI)-0AP 4796 8 5 5 

Rihane (improved check) 4882 5 5 9 
Ltcher (Ilong-ter nI check) 4484 18 4 9 

lira/M2A (trilicale) X - 15893-OAP ,1935 4 8 12 
Sail (dirti'l wheat) 4396 20 6 7 

AVti'ci'l 22 hions 

(711K N o o I c II i g.n i I Ici 11.% o lyicilding tile nitional check. 

S171. No lhoition , ininiv ih, lop Ilive trrivt s. 

I a dol o(, i hol 34 local iolo 

stability for release as varieties and for use 
Counltry Number of lines in the crossing program to comnbit,. higher

0 10 20 30 levels of stres . resistance/tolerance with 
Jordan (13)" _ larger yield potential. These sttdie, should 
Lf! anon (10) also clarity whether ''pure line breeding" is 
E1wypt (10) tie correct approach for dry areas. 
runs,a (10) The variability betwccn and within samples 
Syra (12) of local culti, ars collected from different 
Pak'Stan,, -- ........-. ,,reas of Syria alnd Jordanl was measured in 

_-e2-,i._ -- [f re(. experi onents.. three Because seed was iin ited, 
O)mnarl l13)
Unar, 3) -_ I the experiments were sown only ai l3rcda. The 
L,ha (4) first two expelintents contained I(0 singlc-head 
Mo 1 progenies for each of 14 collection site an(d 
Saijd, Aihai, (6) four cllecks (Arabi Abiad, Arabi Aswad, llarnial, 
I ar .and Rihane 'S'). There were 1.14 genotypes in 
(;vv,,; i(0j a 12 x 12 simple lattice design with two 
,*,J,, Kii ) replications and a 2-row x 2.5m plot size. The 

ii (,,,1I 14 collection sites in the first experiment
 
Iraq (4 were different frot those reTreseited in the
 
Niiumbeir if ia set riAiit to ICARDA. second. The third experiment had the same 

struicture avd layout as the first two, but 70 
igq. 3 Njumhir of Irs in hm fl1t'ional Barley Yield Trials single-head progenies froum each of two 

from 1971/78 to 191,3/84 (1982/83 not included) which collection sites were studied and (ie I)lot 
si,nifictvitly oanyihi(i thf! ,;I1tiar0i),1 chfck, size was 4 rows x 2.5 in. 
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5000 a) Experiment 1 

Tadmor a 
A ' A b ia d ab b) Experiment 2 

400 0 in el A r-4 a 

b8 aa 

M 3000

a a 
Va 

dib 

2000 b b 
'U 

a 

1000, 1b: 

0
8ouider [reda Tel Hadya 

Values followed by the same letter(s) are not significantly (P <0.05) different. 

Fiq.4. Grain yield of Tadmor, a pure line selected from a collection at Taibe, near Palmyra, and 

of a sample collected at Ain el Arab. 

Growth class (erect or 
tolerance, plant height, days 
to maturity, grain-filling 
yield, 1000-kernel weight, 

prostrate), cold 
to heading, days 
period, grain 

and protein and 
lysine content were recorded. tn the third 
experiment growth class was omitted and a 
score for early growth vigor made. Disease 
reaction was scored at Tel Hadya with 
artificial inoculation for yellow rust and 
scald and natural infection for powdery 
mildew. Reaction to yellow rust was scored in 
all three trials, but ieactions to scald and 
powdery mildew were scored ol'. in the first 
trial. 

The resuts for 1981/85 showed that the 
two landraces grown in Syria are diverse for 
characters such as cold tolerance, days to 
heading, plant height, grain y'eld, disease 
resistance. 1000-kernel weight, and protein 

and lysine content. This diversity was found 
between samples of landraces collected at 
different sites and between single-head 
progenies within the samne collection site. 

In most cases this variability is useful 
and a number of lines and/or populations were 
identified with better expression of certain 
characters than Arabi Abiad and or Arabi 
Aswad. For cxanple, Tadmor, a pure line 
selected from a sample collected at Taibe, 
near Palmyra, outyielded both Arabi Abiad and 
Arabi Aswad, especially under dry conditions 
(Fig. 4). Tadmor also has a higher 1000-kernel 
weight (36.4g) than Arabi Aswad (31.8g), a 
protein content of 10.7% and a lysine content 
of 0.43%. In one of the trials where Tadnior 
was evaluated, a sample collected at Ain El 
Arab significantly outyielded both local 
cultivars at Bouider and Breda. 
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Table 9. Preliminary observations on familiesF3 (H. vu~gare x H. spontanewn) grown at 
Boulder (178 mm rainfall). 

Cold tolerance* Days to heading Plant height(cmn)
Entries Mean Range Mean Range Mean Range 

F3-19 3.6 2-5 126.9 121-145 86.4 69-103
 
F 3-17 2.5 2-3 
 125.0 121-129 74.5 69- 80 
F3 -20 2.7 1-5 130.1 122-145 75.6 52- 97
 
F3 -21 2.9 
 1-5 133.1 125-145 83.0 61-100
 
F3-22 1.9 1-3 129.5 115-144 79.6 60-102
 

F3-23 !.0 137.6 130-144 78.0 55- 88 
F 3-24 2.9 2-4 132.5 126-142 69.8 55- 96
 
F3 -25 .3 1-3 
 132.3 126-144 74.0 61- 80 
F3 -27 2.3 1-5 133.5 126-145 78.9 65- 99
 
F3 -28 
 1.8 1-4 132.1 123-145 84.4 75- 97 

Arar 4.5 129.6 58.6
 
Harmal 3.2 
 128.5 57.2 
A. Aswad 1.3 129.6 68.2 

* Scle 1-5: I. good; 5. poor. 

Evaluation of Hor*cumn spontaneum at Bouider. There was too much rain (178 mm) 
to screen for tolerance/resistance to very dryThis research started in 1985. The wild conditions and so evaluation was restricted to 

progenitor of cultivated barley is widespread the last three objectives.
alo:,- the Fertile Crescent and because it The accessions of H. sponfanewtn were 
grows in very harsh environments it is a evaluated using a modified augmented design by 
possible source of resistance/tolerance to dividing the accessions into three sets. A-abiextremely dry conditions. Aswad was used as a check and some improved

The objectives of the first year of cultivars and pure lines selected from 
research were to: (a) screen for werelandraces included for comparison. The 
resistance/tolerance to very dry conditions, F3 families were grown in an aug nented design
(b) evaluate tile di.ersity for agronomic with Harmal, Arar, and Arabi Aswad as 
characteristics, (c) select accessions to systematic checks. 
start a small hybridization program with 'rle H. sponlanewn collection was diverse 
cultivated barley, (d) evaluate F3 families for growth habit, cold resistance, and days to 
between 11. spontanetwn and cultivated barley heading. Accessions with relatively good plant
derived from !1 plants with nonbrittle rachis, type were identified and these will he used in
from the Plant Breediag Department crosses landraces improvedof the with and cultivars. 
University of Perugia (Italy). Some of the F3 families between H. 

The material (1387 accessions of H. spowanewn and cultivated barley were very
spotaiwtwn; 1180 from the USDA collection, 207 tolerant to cold and headed up to 2 weeks
collected from Syria, and 168 F3 families of earlier than the early cultivar Harmal (Table
H. spontanetrr x tt. vulgare) was evaluated only 9). Some families were more than 30 cm taller 
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than the local landrace, Arabi Aswad. which is 
characterized by tall plants even when grown 
in dry areas.--M.S. Mekni, S. Cecearelli, and 
S.K. Yan. 

Mexico-Ilased Project 

The results fron two generations of breeding 
work since the shift of the world mandate for 
barley improvenent from CIMMYT to ICARDA are 
reported. The su iner cycle (May-October) is 
conducted in central Mexico at three sites: 
El Batan, Toluca, and Lagunilla. The winter 
cycle (November-May) is conducted in the 
northwestern pat of Mexico at CIANO's 
Experimental Station in the Yaqui Valley. 

TheCIMMYT/ICARI)A barley breeding 
progral based in Mexico emphasizes the 
incorporation of disease resistance into 
barley geriplasim with good agrononic traits. 
The most important diseases in Latin America 
are: leaf rust (I'iweinia horlep, scald 
(Rhynelosporiunl secalis), stripe rust (I'. 
siriijbrnui f.ssp. horder), BYDV, and net 
blotch (teliniint/:osporium ieres). Since 
different resistance genes cannot be 
incorporated into the gcriplasm base at the 
same linic, a step-wise approach is used. 
First, a template of resistance to leaf rust 
and scald was built across the entire 
gernillasnl base and advanced lines resistant t 
both diseases were yield-tested during the 
1984/85 winter cycle. Stripe rust resistance 
is being incorporated and the incoporation of 
BYDV resistance across the entire germplasni 
base has just begun. 

Sununer Season 1984 

Screening for scald resistance. Breeding 
materials were screened for resistance to 
scald under artificial inoculation at Id tialan 
and Toluca. The latter is ideal for scald 
screening due to the mOist climale. Materials 
were also planted at Lagunilla. a site 'with 

high nataral scald infestation. 

F3 material from Chile was inoculated with 
scald and selections made. This 1.3 population 
was planted for the first iit as part of ,t 
shuttle breeding prograll] hetween Nexico and 
Chile. Resistanlt SclCCiunS ',verC advanced aS 
F4 in the Yaqui Vatly and rtuirncke to Chile 
an FS. 

Screening for leaf rust resistance. . svece 
artilfical epidemic of leaf rust was 
established at El Balan and some advanced 
lines selected as resistanlt dhdning the 
previous cycle Ihcc;io: susceptiblc. Tihe 
production of frosh lea til.t spoics in the 
greelhOise ILnd the ihcreased 1lti l11h,-1 of 
susceptible spreadlh.r rows throughout Ite 
fields was important ini creating a successful 
epidemic. Races of barley leaf rust present 
in Mexico are being contiuusly mnlitored by 
the USDA Rust ILaboralorv in Minnesota. Race 
19 is clearly predominant but races 12 and 30 
a'e also present. 

At ToIluca, segreganits susceptible to leaf 
rust were discarded although the disease "as 
not present at a high level. 

Leaf rust and scald resistance, straw 
strength, and good insertion of spike in the 
peduncle (i.e. ,'rong neck) wcre the most 
inmportani criteria applied in the pre- and 
final selections. Artificial iiloc'.ilations 
were used in selecting resistant niaterial, and 
many sosceptible lines wrdiscred in all 
segregating gelierations. 

Screening for niet blhtch iesi hilace. At lI 
Batan, seedlings segi e i0)lulationsof popli 
wI.re inoculated with all aiIlll sfpore 

ssl)ensien of iuf tfvv.f inI1lihnimb(Ilo/' m ui/e :i 

'rag-doll" technique in the penhir, uise. ciunc 

bic nurseries soch as ('13., i() NIiseellanoux. 
Winter CB, and 1. also teitWed toIll( , tre 
identify reaction ofthctcollponeliln lues. 
This system was usd to (fcteiiuin' whlil' or 
not net blotch resistalict il [2 ,ccdlirti 
matched that in adtuilt pfi, in tIht field. 
Seedlings resistant in the grnTlihOlln. wtre 
transplanted in the field anolg sumcatible 
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check lines and after several inoculations to leaf rust after two selection cycles in the 
following late afternoon rains, a severe net Yaqui Valley. These entries were sent to 
blotch epidemic was fuoduced that killed tile Ecuador and Peru for further testing. Leaf 
checks. However, many greenhouse-selected rust evaluation was impossible during tie 
transplants remained resistant as adults and summer of 1985 at the Santa Calalina 
were advanced as F3 material. Experimental Station in Ecuador, due to acid 

soils and heavy stripe rust and BYDV 
Screening for Barley Yellow bwarf Virus (BY13V) infections. In Peru. the leaf rust-resistant 
resistance. Planting in late June at Tl uca entries planted in the regionwere coastal 
provided a favorable environment for BYDV where stripe rust intensity is much lower, so 
selection, thus confirming our earlier goud Icsults are expected. 
observations. Symptomns were clearl\ 
identifiable as BYDV. especially in the F, Screening for stripe rus! resistance. Stripe 

ursery. Resistant soure, to BYDV from the rust is tli priirI barley disease in the 
crossing block were panted in two Andean region. Therefore, incorporating
replications sui rounded wheal stripe rust resistawneby border: into the ICARI)A-CIMMYT
heavily infected with I3YDV. The rosistan! germiplasn is crucial and must be combined with 
lines were M('3.3/F/ A!TIB/3/P1356456, ESCII- other desirable characters for Souththe 

72-83-31-7E-5E- It .
ECM72, Sutter. UC566. 79 W American region. 
40762. 79 W 11762. P1 382406, Ojillo"S". and Most of the national programs in South 
Palo Saitto. America use a very small gene pool for stripe 

rust resistance, which must be diversified. 
Winter Season 1984/85 New resistance has been identified in European 

geriiplasin sent for testing in South America
Screening for leaf rust resistance. Breeding, (Table 10). 
for leaf rust resistance became a major Early segregating populatiorn up to F3 
objective of tle progrnam due to a were sul fromsudden Mexico lor" tesing in South 
increase in this disease in South America. America and plants resistant to leaf rust,
National breeding programs have con,,:entrated stripe rust. and scald welc selected in 
on incorporating stripe rust resi,;taiC into Bolivia and Ecuador. 
their gerniplasni. v.hile the potential hazaids 
of leaf rust have been relatively igored. Yield rials Eleven yield experments were 

Ain unsually rain'y season in the Yaqui conductcd il tire Yaqui Valley under irrigated
Valley provided ideal environmental conditions conditions. Each experiment had 25 lines of 
for leaf rust developirnt alter artificial similar maturity and five checks werewhich 
inoculation. Resistant plants were selcctd clhosen for their high yield potential.
and large numbers of suscCptiblC plants were Yields were very hi!;. durimy this growing
eliminated in all the segregating generations. cycle: some lines produced 8.3 t/ha. the 
Fo ensure leaf rust infe,.tion in early highest cvr rccordtd in the prograi. 
baileys. nurserie!; were surroundted 1w dense. Most of the new lines vilh high yields
susceptible brders, planted I Month in were from t,.o crosses: Gloria/Conic aird 
advance and inoculated hcavil.,,. This produccd (3lorit/Copal. These lines have stiff straw. 
a severe epidemic in the early material and resist shattering, and resist Icaf rust and 
helped eliminate a large number of hies scald under Mexican conditions. The 100 lines 
previotusly thought to be resistant. with highest yields were pul into tie I3th 

Of 11.087 accessions from the USDA World IBON for testing by rational prograis around 
Barley Collection, only 285 remainec resistant the world. 
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Table 10. Lines resistant to stripe rust, P. striiformis (race 24), iin Bolivia and Ecuador. 

1984 1985 

Line Bolivia Ecuador Ecuador 

"Eiir" as common parent
 
Hassan 5MS* TR 
 loS 
N irena TMR TR TS
 
Tirtern TMS 
 TR TS
 
Ateni/Egmont lOMS TR TS
 
Atem/Flare 5MS TR 10S
 
Athos/Goldin TMR TR TR
 
Athos/lood IOMS-S TR lOS
 
Min k/Akka//Hassan/Minak TMR 'TR TR
 

"Abed" as commom parent
 
Universe 5MS 
 TR TS
 
Sovel ring 5MS TR TS
 

"Midas" as cornlno1i parent 
Gold Marker IOMS-S TR TR
 
BH4'200'5"90//Gold marker/Ambre 5MS TR loS
 
Gold marker//Ark Royal/G. Promise TMR TR 
 lOS 

Triumph derivations
 
Triuimph/H ra 4. 1045 TMR 
 TR 5S 
Triumphl/Tyra TMS TR TS 

Otier lines
 
Zgmont TMS TR 
 lOS 
Chevalier TMS TR TS
 
Russian 81 IOMS-S TR 
 TS
 
MC 20 0 TR TR
 
Arrow TMS 
 TR 5S
 
Fingai/F784-.70 TMS TR TS
 
F78,1.70/HW46.58.1 
 0 TR 10S 

S -- ,scv, ibh,: R > ,i tanl: N1 oIderalite':' T = 1ce. 

'rit I}t'iuiu i ni, l wi . ' * 'wu i5 Iu' t;1. . el 

Yield p'ltntial of carly barley. The CIMMYT the trial proved that these genotypes could 
Agronomy Program planted two advanced early grow between the soybean harvest and cotton 
lines, Mona//Mzj/3I and Mona/(twyiDI after planting. Seed increases of these Iwo 
soyhean (Ihc first week of Novembr) and advanced early line,; were planted at El Batan 
harve,.ted in February. Although previonts soil for large-scale testing on farms next 
treatments under soybear affected some pla, s, season.--H. Vivar. 

http:Fingai/F784-.70
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Component 2: Pathology The disease data of the KLDN-84 are shown 
in Table I I. Of the lines tested 7, 23, 42, 
and 51 were resistant to yellow rust, leaf

Screening for Resistance to Yellow Rust rust, powdery mildew, and scald, respectively. 
The names or crosses/pedigrees of the lines

The Barley Yellow Rust Nursery (BYR-85) is resistant to two diseases are given in Table 
sent to a few sites to confirm the resistance 12. For yellow rust and scald, no line was 
of its material to the disease. Lines in this resistant to both diseases, but four were 
nursery have undergone several screening resistant to leaf rust and scald. Three lines 
procedures for resistance to y-llow rust. Of were resistant to yellow rust and powdery 

lines this were linethe 175 in year's nursery, 56 mildew, but only one was resistant to 
tested in the seedling stage against both and powdery mildew.six leaf rust Seven 
isolates and all were tested against linesone were resistant to both powdery mildew 
isolate in the adult stage at Research and scald. --J. van Leur and 0. hianluk. 
Institute for Plant Protection (I PO), 
Wageningen. Results from this work will be 
published separately. Component 3: Agronomy 

During 1984/85 the performance of barley wasMultilocation Testing for Disease compared with triticale at a dry site. The 
Resistance experiments evaluated the response to grazing, 

compared improved agronomic practices with
The Key Location Diseases Nursery (KLDN) trad:donal ones, and determined the nitrogen
contains lines of the Advanced Yield Trials efficiency of barley genotypes. Results of 
and lines selected for ,esistance to one the last experiment will be reported later and 
specific disease. nursery sent to theThis is results on improved vs traditional
several 'hot-spots' in the region and practices are presented under the agronomy
elsewhere to be screened for resistance to the component of Durum Wheat Improvement in this 
prevailing diseases. report. 

Table 11. Numbert of barley lines resistant 2 to yellow rust, leaf rust, powdery mildew,
 
and scald at different locations (KLDN-84).
 

Disease Location codes 3 
No.of lines 

Yellow rust SYR 01. SYR 53, LEB 01, PAK 01. ECU 01 7
 
Leaf rust SYR 51. TUN 01, 
 POR 01. MEX 01. ECU 01 23
 
Powdery mildew SYR 52. TUN 01, MO(R 01 , "OR 01 
 42
 
Scald SYI 2. UN 01 . MFX 02. ECU 01 
 51 

I. inber o' linv- te~t-. 3,0) u,chlt ing the checks. 
2. Setec lioln cIilel i I < 5 7 Ne' VC :i Vp der. ildew 5: 1iid sctld < on*L V < 3 0-9 Scalle. 
3. Syria - SYR 01 ;iiid 02 S'.Iccning sites Tel WIadyi: SYR 51 Latfinkia: SYR 52 Marth: C'R 

53 AI G hah Lebanont tIB 01 Tctol. Pakisian - PAK 01 Islamabad. EcuLldo = ECU 01 
Quetta. "Titisia : TUN 01 Beja. Portugal = POR 01 Elvas. Mexico = MEX 01 Otiregoit; 
MEX 02 El Baumt. Nlirocco -- MOR 01 Rabat, 
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Table 12. Barlev lines of KLDN-84 resistant kg P2Os/ha. Tre trial was sown on II December 
to more than one disease. 1984 and harvested on 21 May (barley) and 14 
to ore than_ nedisease._- June (triticale). Weeds were controlled by 

Source hand rather than herbicides. The total 
Name or cross KLI)N-84 biological yield was obtained by hand 

harvesting the middle eight rows of each plot; 
Leaf rust an(d scald plants were then threshed to measure grain 

yield. 
Matnan'S, 25 The barley genotypes significantly 
TH.UNK.23 67 outyielded the triticale lines in grain 
Comp.Cr.299/Apm 171 production (2963 kg/ha vs 7i4 kg/ha) (Table 
NACC 4000-123-80 186 13). This difference was partly caused by 

kernel shrivelling and fewer fertile tillcrs 
Yellow rust and powdery mildew in triticale. However, the tri'cale lines 

yielded significantly more straw (54X) which 
Jerusalem a barbes lisses/CI 10836 239 was thicker and stronger than in the barley. 
Patty(A) 290 The 1000-kernel weight and harvest index were 
Jerusalem a barbes lisses/CI 10836 317 higher in the barley genotypes (Table 13). 

Therefore, barley with a shorter growing 
Leaf rust and powdery mildew period had more reliable grain production than 

triticale in dry environments due to better 
Jerusalem a barbes lisses/CI 10836 239 establishment, faster growth, earlier 

maturity, and a more suitable phenology.
Powdery' mildew and scald 

Rihane'S'- 1 123 Response to Grazing 
Roho//Alger/Ceres, 362- I- I 294 
Cossack 309 The effect of grazing on barley-yields was 
Alpha 310 studied at Tel Hadya using a split-plot design 
Espe 353 with three replicates. The main pota. were 
Arnia(B) 365 three grazing treatments; ungrazed (Go). 
WI 2197/A. Hor 346.70 394 grazed at mid-tillering Iage (G,), and grazed 

at the beginning of jointing stage (G2). 
Twenty barley genotypes tested the previous 
season constituted the svt, 'ots. The seed 

Comparison of Barley with Triticale rate was 100 kg/ha, the f, izer rate was 80 
kg N/ha and 40 kg P2O/h,., and plots were 1.6 

Two high-yielding triticale lines, BgI'S' and in x 10 m. Before grazing, an area of I m2 was 
DOC 6, were compared with two barley hand-clipped for dry-matter assessment. After 
genotypes, Arabi Abiad (a local landrace) and grazing, plots were allowed to iecover and 
Rihane'S' (a high-yielding line) at Breda, a grain and straw yield determined at maturity. 
dry site with a long-term average rainfall of Fig, 5 shows the effccts of the different 
283 am. The experimental design was a grazing treatments on yields. Delaying 
randomized complete block with four grazing until ithe jointing stage more than 
replications and 3.24 x 5 m (16.2m 2 , 12 rows) doubled, the amount of dry-matter accumulated 
plot size. The seed rate was 120 kg/ha and for grazing. However, grazing at joiniing and 
plots were fertilized with 20 kg N/ha and 60 at tillering significantly decreased grain, 

http:TH.UNK.23
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Tal)le 13. Performance (if twvo barley and t%%o triticale gelyotlpes at Breda, 198,1/85. 

Grain Straw Biological 1llrvest Fertile M00-
Yiel Yield *vield in(lex tillers kernel 

Genotype (kg/ha) (kg/la) (kg/ha) (ci) (no./n " 1) wt.(g) 

Riharle'S' 2881 2740 5621 52 358 36 
A. Ahiad 3014 2890 5Q34 51 503 37 

Mean 2963 2815 5778 51 461 36.5 

Triiicale 
13gl' 1633 4320 5953 29 289 26 
DOc 6 1794 4340 6134 28 278 30 

Mean 1714 4330 6044 28 284 28.0 

CV (%) 11.9 12.7 11.4 5.1 16.0 9.6 
LSI) (0.05) 299 473 N.S 21 64 3.2 

7500-07000- LSD T-
(5 )11 G 

delayed 
affect 

heading and 
the inumber 

maturity. 
of fertile 

hut did not 
tillers and 

6000- harvest index. 

3o0 

2000-

1000 

403 

s[G 

~'22h 

10 G 2-! 0 

0 

, 

LSD 

-t. 

- -

G0 

,a 

5000'2 

. 

There were significant ditft'rences in 
perlornance atiiong~genlotvpcs within each 
treiatment. Arabi Abiad. Rihane'S', and Saida 
had high drv-nlatter viesl at grazing and high 

fa , yields alite grazing. T lhcref rc,. they 
app ..d i -paoineeartl to be tile hest is dtial-llrlOs 
typs.-Nji. 

Fo('!Iq ' dry (oa f) St iwv (jamon Component 4: Grain Quality 
ratlt Stravv 

Fig. 5. Mean effects of the different grazing treatments on In 198,1/85, 9632 tests oil barley lines were 
forage, grain, str.w, and biological yieid of 20 barley qeno- carried oit anio material was identified with 
types. (G0 No qrazing; 1 grazed at midtillering stage; good maltii g potential aid with higher lysine
G2 grazed at beginning of jointing stage levels which are suaitable for food arid feed. 

A near-infrared analyzer was calibrated for 
protein content determination of barley

straw, anld biological yields at lalturity. The straws. very ltenlh sailple was 'eritied by 
effects of tile different treatmllallts on other the Kjeldahl process id tfhe coeleficient of 
characters are given in Table 14. Grazing correlation hetween the two methods was 0.92. 
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Table 14. Effects of grazing treatments on days to heading, days to naturity, nmber of 
fertile tillers, and harvest index at Tel lldva. 1984/85. 

Fertile tiller 
Iays to 

Harvest 
Treatment (n./n2)  

No grazing (G0 ) 932 
Grazed at mid-tillering(GI) 845 
Grazed at beginning of 926 

jointing (G,) 
LSI) (5" ) 81 

Table 15. Performance of six promising barley 
trials at Tel l-adya. 

Size 

Yield >2.8umu > 2.5amm 
(kg/ha) (1) (%) 

Mean 3627 44.8 86.2 
Minimum 3427 29.2 76.6 
Maximum 4022 8Q.0 98.8 

There have been increasing requests for 
maling barley lines in the ICARDA region so 
barley is screened for mailing potential. 
Seleclion is based on a high proportion of 
pluni) kernels with hii, hI dastatic potential. 
Table 15 sunmuarizes the characteristics of six 
barley genotylvf. 

In soie cmuntries of the region, 
signiicant quantitics of buhlv are consumed 
as hunian food. The NI1. (P, in!r:r;cd) 
testing of mirlev for I"sine has enabled the 
identification of several rcity'c2ps itf plunp 
kernels, high test wrighi, and ahove-average 
lysine content whfich is suitable for both food 
and feed.--P. II'i/tam.s anrd F.J. El ttarimeim. 

head mature index 

116 147 0.44 
120 150 0.45 
126 156 0.45 

2.3 1.5 NS 

lines for malting from (lie 1983/84 yield 

1000
kernel
 

weight Protein l)iastatic 
(g) (%) potential 

43.8 9.3 198 
36.3 7.3 183 
47.0 10.3 230 

Component 5 : Entomology 

In 1984/85. screening for sources of 
resistance to aphids and wheat stem sawfly was 
emphasized. From the 1983/84 advanced yield 
trial, 270 lines were screened for aphid 
resistance at Tel ltadva under natural 
infestation and at t\o hrations (lel Iladva 
tndcr artificial infestation and Suran ndifr 
niatural iIftatlion ) for iv';itarice to wht 'at 

sten sawl,,. In both screenings, lines were 
idcntified with no insect damaige. llovke\ci. it 
is trot posSile at INs stage to discririlate 
betweenm true re stmce or escape.--(', ('ardwr 
and I. Iashuwar. 
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Project II: Durum Wheat Improvement 	 conditions under which durum wheat is 
primarily grown. Special emphasis is placed on 
rainfed areas with mild and cool winters. 

Durum wheat (Triticunz tL:rgidtnt var. durum) is 
one of the most important food crops in the 
moderate- and low-rainfall areas in the Evaluting Segregating I'opulations 
Mediterranean region. h Segregating po)ulations weri planted at three 

D~uring 1984/85. thle ICARDA/CIMM n sites under lie following conditions
durtim wheat project strengthened the: (i) 

identification and distribution of superior 
genetic stocks for specific traits, (ii) use a r ra 
of in ulIti location testing for evrlv segregating Fkg2 5 /ha, 
populations, (iii) evaluation of advanced (b) rainfed at Tel Hadya (373 am) with 60 kg N 

dujtum lies for resistance to common bunt and and 60 kg P,05 /ha, 

septoria leat blotch, (iv) evaluation of (c) late planting (15 February) under rainfed 

advanced duruun wheat lines for adaptation to conditions (300 mm). 

the major durutn wheal-growiii, countries, and (d) high input conditions at Tel Hadya, early 
(15 October) xith supplementary(M evaluation for drought, heat, and frost 	 i!An;ing 

resistance. 	 irrigation (450 am) and 120 kg N + 60 kg 
P/ha, and 

(e) Laltakia. to screen for disease 
Component 	1: Breeding resistance particulary s eploria leaf 

blotch and leaf rust (800 i11 ). 

eruiilasinDevelopment and Testing Thus, the early segregating populations 
were exposed to a gradient of moisture stress, 

The breedinug strategy for the development of 	 frm27ninaIre t80innatataa.n 
gcno~yps adple 	 from 277 at Breda to 800 nim at Lattakia. InlieMedierrneanraifed 	 nungetiotypes adtaptedf toto the Mediterranean tainfed 

aeas involves: 6) using stress- Speci fic the dry en'.ironinents and at Lattakia the 

and modified bulk procedure was used. Selectionsi) desirablesitoslscornhiing traits, 
(iii) ckaluating se-regating populations and 	 were bulked in each of the F, and F3 

bulked 	 lineS from l:5, !5I, and F, in different generations and individual plant selection 
are chosen to stalted in the F', generation.e.iloirntnt;. The elvirollments 

represen t dit f'rent ranges of rainfall, The severe cold at Tel Hadva and Bredat.eI)rertIores. d dhlferet biotic and abiol, thi; seasoo1 allow~ed germlplas.,m screening for 
otlstirlati
r, a.n, cold resistance. The highest selection was 

made from crosss bett.;een host-iesistant and 
high-yielding entries and landr~ices. followed 

Ildenltficathin of (;enetic Stocks for by crosses between rntries with hi h viell and 
1lybridiza(tion drought tolerance. The cos,;(", fr earlinless. 

multiple Iesistalcc, ald iinoll( hut 

One hillndred and eleven paretital lines were resistance ,'.erc also hi gel v sellt(d 

idlentified :or tolerance to drought. heat. [ie major sehctiotl ho lom rainlall and 
cold. and sail, 90 for (isease resistance, 56 fertility came fromll cI)' ros between 
for insect resistance. and 259 for good grain high-yielding and maIptcd lilld|actcs and from 
quality. Crosses in the duruni '%heal project crosses bet',. cel high- yieldinlg and 
are designed for the various agrocliniatic drought-toler;nt lites 
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Table 16. Entries of durum wheat combining high grain yield across environments, 
drought and frost tolerance, and earliness, 1984/85. 

Nursery 	 Entry name 
and entry no. 	 and pedigree 

ADYT 117 Omrabi 
L0,400- 1L-IAP-3AP-3AP-0AP 

ADYT 118 Omnrabi 
L0400- IL-IAP-3AP-6AP-OAP 

ADYT 119 Omrabi 
L0400- I L- IAP-3AP-4AP-OAP 

ADY'T 207 GdoVZ 385/Gs 
ICD 77-0134.AP OSli 

ADYT 215 Pin/Gre//Trob 
ICD-Sel- IAP-4AP-OAP 

ADYT 516 Gdovz 578/Swan 
ICI)-Sei-3AP- IAP-2AP-OAP 

Checks 	 Stork 

Sham I 

Haurani 


*Cold tolerance scile I-). 1 - su,,ceptible. ) = i ,sistant. 

S = Droughi stisct ibIit. imlx (Fischer and Mautei 1978). 

Selected F3, F4. and are furtherF3 

evaluated in different agroenvironmental 
conditions with 250 - 600 mm annual rainfall, 
They are also evaluated in Cyprus for mild 
winters, as well as Tunista and other 
locations. The best homogeneous lines are 
promoted to replicated yield trials 

Advanced Testing 

Yield. Promising entries in the F5 , I6. or F, 
generations with high-yielding ability, and 
important desirable traits are included in 
preliminary yield trials, are evaluated in 
replicated trials at three locations and as 
observat:on norseries at 10 locations Thy 
are also evaluated in the initial disease 

screening nurseiies for disease resistance and 
for grain quiality. Based on these evaluations 
the more promising lines are promoted to 

Yield Cold Days to 
(kg/ha) S tolerance heading 

'4210 0.82 7 171 

4381 0.79 8 171 

4175 0.92 7 171 

4012 1.04 7 173 

4160 0.81 7 172 

4166 0.97 6 177 

3572 + 178 I.18 3 174 
3574+114 1.16 3 177 
3419)+ 90 0.98 8 179 

advanced yield trials where they, are evaluated 
for 1-2 years in five different environments 
and at 15 locations as observation nurseries. 
They are also further screened in Key Location 
Disease Nurseries (KLDN) for stem sawfly and 
aphid resistance, and for nutritional and 
industrial grain quality. 
Yield performance and moisture stress. Lines 
with high yield potential were identified in 
different environments (Table 16). 

Omrabi lines in particular were also 
early, cold tolerant, and maintained their 
yield in the drier sites (smaller drought 
susceptibility index (S). For any gCnotype, S 
measures its relative susceptibility to 
drought; the higher the S the iower the 
drough, tolei ance. Fig. 6 shows the
distribution of S values for the 210 ADYT 

entries. "lhe lines with small S and those with 
large S will be further tested under different 
stress conditions in 1985/86. 

http:77-0134.AP
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Table 17. Correlation coefficients among drought susceptibility index (S) and grain yield
for different moisture stresses in durumi wheat. 

Environment Rainfafl Correlation coefficient 
111(m) between yield and S 

Breda (dry) 270 - 0.713 ** 
Tel Hadva (late planting) 300 - 0.314 ** 
Tel Hadya (rainfed) 342 - 0.327 ** 
Tel fladya (early rainfiid) 450 - 0. 182 * 
Terbol 550 + 0.761 ** 

210.
 

P < 0.05; ** 1 < 0.01.
 

Table 18. Mean yields oflthe highest and lowest 5% yielding entries under rainfed 
conditions at Tel Hadya. 1984/85. 

Mean Regression Coefficient 
Yield yield coefficient ofEntry group (kg/ha) (kg/ha) determination 

5% Highest 2957 4077 0.96 0.97
5% Logest 1677 3408 1.19 0.95 

Difference 1280*** 669*** -0.23** 

P <1* 0.01, *'* P < 0.001. 

70- M There was a negative and high correlation 
6- 60.1 E 

o0grain 
between drought susceptibility index (S) and 

yield at Breda ('[able 17), indicating 
that higher grain yields in dururn wheat are 

S40-il 
IIIIrelated 

Terbol 
to greater drought tolerance. At 

there was a positive correlation 

20 

20, 

II 
" 

between S and grain yield.
between drought susceptibility 
yield was strongly related to 

he correlation 
index and grain 
the anount of 

rainfall. 

o_ _~_' l Yield potential and stnbility. '['he grain yield0.2 0.4 0.6 0.8 1.0 12 1.4 and stability results (Table 18) indicate that 
Dro~glit susceIptrbility index high grain yield under Mediterranean rainfed 

Fig. 6. Distrinution of drought susceptibility idexiS) for conditions and good yield stability can be
ADYT entries. S values wre calculatert usingyields at Breda successfully combined when appropriate
as stress environment and at Terbol as favorable environment, breeding and testing procedures are adopted. 
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Table 19. Aver:ige grain yield (kg/ha) of durlim wheat selected for grain yield in areas 
with limited (lireda) arid ndequate (Tel Hadcya. early planting) rainfall. 

Testing enxvi'onniuts 

Character Breda 	 Tel lladya 

Top Botfton Difference Top Bottom Differencc 
5% 5% 5% 5% 

Grain yield 
* * Breda 1419 699 720 986 1205 -219 'is
 

Tel Iladya 4361 4083 278 ns 5125 2836 2289 '*
 

Plant height 
Breda 65 59 6 * 	 58 60 -2 ns 

76 65 II ** Tel Hadya 70 68 2 ns 

Cold tolerance 5.0 3.8 1.2 * 6.3 3.7 2.6 *** 

Days to heading 170 174 - 4 173 175 -2 ns 

Drought suscepti- 0.91 1.14 -0.23 *** 1.04 0.92 0.12 * 

bilitv index 

P<0.05, * P<0 01, * P<0 001. 
Its = 1lI signilli'ant, 

Selection strategy. When the performance of tolerance. Early lines were affected by cold 
AI)YT entrics was comrared for two different but several entries were found combining with 

environments ('lealc 19), the 5% top and 5%, earliness and frost tolerance. 
lowest yielding entries at Breda were riot 
significantly different at e'l Htadya. The 5% Ilent and terminal drought. The 210 AI)YT 

top and the 5% lowest vielders at Tel liadva entries of durum were planted mid-iebruary and 

were not significantly different at Breda. harvested at the end of June to subject tile 

These results suggest that selection should he plants to severe (try and hot wcathei during 

done in the environtment for which the crop is grain tilling. 
intended. The checks Stork and Sham I are 

Plant height, earliness, and cold and high-yielding varictics widely adapted to tile 

drought resistance are also important traits Medilterranean legion, parlictlarly in areas 

for final grain yield in the arfas where there with mild winters and muodcrate to high 
varietyare environmental stiesses. rainfall. Ilaurani is a local 

cultivated in the raincd areas of the Middle 

Cold tolerance. (Cold damnage was severe in l:,ast with cooler winters. 'labe 20 shows a 

1984/85 and is reflected in tihe strong number of promisitng entries Comlared with tile 

relationship between grain yield and cold checks. 
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Table 20. Drrunrm wheat entries significantly outyielding tie checks at late planting, Tel 
Hudyn, 1984/85. 

i)ays Plant 
Yielcd to height

EntIr (kg/ha) heading (cm) 
202 Omrabi 2616 91 90 

ICD 059-3l.- IAP-2AP- IAP-OSH 

205 Ruf'f*/Jo/( r'3 :g.O 2566 97 80 
IU'I) 079-0h( I- I AI-0Al 

210 Siia//Jo /AA/3/Bit 2438 7593 
CD 27672-lIAP'- IAI-4AP-0SIl 

221 Can 2101/Nllagh//Stk/3/Wlls/'5150 2416 94 80 
I. 151 I1-35-2API-3AP-)AP 

Checks 
Stork 2083 91 75

Sham 1 
 1966 97 75 
llanrani 1850 100 90 
LSI) (0.05) 321 
CV (%) 8.97 

International Testing A number of dururn wheat entries are 
resistant to the diseases of moderate- andObservation nurseries. Regional durun wheat low-rainfall areas (Table 22). Stem rust 

observation nurseries promisingscreen resistance should be fuither improved.
advanced lines at the national program testing In l)ON-Rf and DON, high grain yields were
sites. )ata for 1)83184 have been reported to associated with earliness, more in the rainfed 
nalional progranms and some highlights are I)ON than in the i)ON wilh tmoderate rainfall. 
reported here. This highlights the importance of selecting

Results of I)ON and I)ON-Rt' (Durum for earliness in low-rainfall areas. 
Observation Nur,;ery - rainfed) kx-ere obtained 
from 35 locations and selected entries from Regional yield trials The regional durumn wheat
tihe 1983,4 I)(N-Rt arc sho-,%n in Table 21. yield trials are of two types moderate 
Overall, grain yield was 2337-4217 kg/ha with rainfall (RI)YI-MR) and lev rainfall (RII)YI'-R), 
a grand m.ean of 3337 kg,/ha. The me;,, number each comprising tie lines with best 
of dla's to heading was 104 124 with a grartd plcrforniance from regional diruni observation 
Mean of 113 days although there was large urse rics. The RDYTI-M is for favorable
variation between sites. 'The number of days e''il ntments aind th1C RI)Y I' for tie 
to tratutrity was 1,10-176 with a grand mean of Iow-rait all areas in the Mediterranean 
154 days. also with large variation between region. Yield data were received from 2 1
sites, locations for RI)Y -MR an(l 20 for RI)Y'I'-LR and a 
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i-~ j rp 

a,, 	 Durum wheat variety Sham 
1 being cultivated by 
Syrian farmers on large 
scale. 

number of lines were selecled by national Genetic Studies 
prograris from these trials. The average grai 
yield in 1983/84 was 4238-5154 kg/ha for Two crosses (Gezira 17/13clikh and Cando/Stk) 
RDYT-MIR and 3477-5164 kg/ha for RDYT-LR. were studied in the F, and F,4 generations at 
Oirabi and Belikh which have consistently high Tel Hadya. Each of 67 random F2 -derived 
yields with early heading and maturity families from each cross was grown using a 
performed well at most test sites (Table 23). split-lplot design willi tI ree rcplications. 

Entries from RDYT wilh good performance in l-ach cruss included a late. and an 
different subregions are shown in Tble 21. carly-maturinrig tparent. fleritability estimates 
Several lines ottyielded the checks in more using p)arent-offslring regression for heading 
than one subregion, while Cr/Albe, Onirabi, aind maluritv dales were 0.43 and 0.39 for 
Belikh. and Quadalete had high yields at cross I and 0.67 and 0.53 for cross II, 
several testing sites. Eider, which was te respectively. Grain yield with hcritaihlily
top yielder in the East was released \,altics of 0.30 and 0.45 fkr crosses I andviddh: 	 il, 

for commercial i)roduclion in the Bengliazi area respectively, was allected by enironumental 
in 1984 under the narie Marjawi. These lines ard nonadditive variations. 
also perforimed well in Pakistan, Afghanistan, 1n another experimnent, ihrce cultivaIs 
Canada, and Mexico. J lie highest subregional CI lar ' S ' , C, it'S', and C=Win'S' and the 
yield was in the irrigated Nile Valley and the single crosses am:.g t',em (as F., bulks) were 
lowest in rainfed Maghreb. grown at Tel Hadya at four seeding rates 
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Table 21. Yield at(d agronomnic data of the top-yielding lines, DONRF, 1983/84. 
Entry ACI Quality'
no. Name GY DIIE DMA PHE YR LR SR ST Prot Vitr TKW 
32 Gs/AA//Plc/3/Cit 4257 113 150 86 4.00 1.8 27.5 4 13.3 100 36
15 Lahn 2 3938 107 1,17 94 7.10 10.8 24.3 5 14.0 100 36
58 SI5/CrI3/CiliAAIg 3720 10 1,17 82 11.50 14.3 32.0 4 13.5 100 3824 Stw 63/(;il//RI) 119/3!Gta 3714 108 147 80 0.50 10.1 537.3 13.2 100 4331 Gdo VZ 569 /Plc/5/21... 3690 109 150 81 2.60 0.8 32.2 6 14.9 00 43 

Ilaurani mcan (Regular check) 2959 118 159 102 17.5 16.5 45.5 4 12.1 95 36
No. of locations 15 19 428 21 6 4 4 3 3 3 
(;Y - (;jifi 'i i h, DIIt -- I i i t heading. lNIIA -1 Dlas to 11:11Iitrly, PIIE Plant height, = lust,YR Yellow 

LR Lteal i i.t SR Stem m.III .'I -A ,\v.ragle icllcieltt intction, Sr = Septoria iritici, Prot. = Protein,

Vill Vill uoU,.,N N..,'IK\\ [ho,J u.wd kc-nt.[l ei cgllt,
 

D )NlItF Dillt mu (plhwi %.imto, Ninm ,ri P id 

Tab1)1e 22. Entries of dturtm wheat combiiiing grain yield potential with disease 
resistance, DONRf, 1983/84. 

Average of coefficient 
of infection 

Entry Graill yield Yellow Leaf Steil) Septoria
(DONRD (kg/ha) rist rust rust ifici
 

Kahir 3545 
 1.1 0.9 33.0 4.31). 1). 15/B3cli kt 3122 1.1 4.2 27.0 4.2
Sajour 2953 0.1 1.4 19.8 5.5 
No. of 15 4 6 4 4I 
localions 

'Table 23. Performance of the ighest and most consistent Yielding entries, RDYT-LR. 

EiAln 1981/82 Rank 1982/83 Rank 1983/84 Rank 
Om tabi nH. t I .i 4772 I
Bclikh 3759 2 4222 46922 2SahlI (itmpro.ed check) 3579 II 3791 15 4430 II
Nursery mican 3562 3852 3814
ISI) (0.05) 192 209 216
CV ("',) 17 15 15
No. of locations 23 17 28 

=ni not included it the trial. 

http:itmpro.ed
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Table 24. Peiformance in different subregions of (lie most promising entries, RDYT, 4983/8,1. 

Subregio,/entr ____ 

Maghreb (3 sites) 

JIo (Tc!) 
Cr/Albe 
Om rabi 
Quadalete 
Jori C69 (Long-tern check) 
Improved check (Sham I) 

Middle East (9 sitt'S) 

Eider 

Gta/'T'c6O/Mcxi 

Belikh 

Om rabi 

Jori C69 (Long-term check) 

Improved check (Sham I) 


Nile Valley (3 sites)
 

Belikh 
Cr/Albe 
D.Dwf S15/I3elikh 

Ain AroIs 

.ori t.69 (Long-term check) 

Improved check (Sham I) 


Mediterranean E~urope (4 sites) 

Cr//dlbe 
Qladalcle 
Om r1Ahi 
Eider 

.Joi (ol) (1ong-term check) 

Improved chcck. (Sham I) 


Grain yield 
(kg/ha) 

4219 
4191 
4097 
4038 
3397 
3862 

6015 
5805 
5788 
5703 
5303 
5951 

6533 
6259 
6067 
6066 
4275 
5319 

5651 
5278 
5181 
5020 
41.9 
569! 

% vield over 
Rank Jori ('69 

I 124 
1 123 
3 120 
4 119 

21 100 
5 114 

I 113 
3 109 
4 109 
5 107 

13 100 
2 112 

I 153 
2 146 
3 142 
4 142 

24 100 
19 124 

2 135 
3 127 
4 125 
5 121 

24 I0(1 
1 137 
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(20,60, 100, and 140 kg/ha). Genotypic TU), and Iran (06 IR). Eight lines were 
(P<0.01) and seeding rare (P<0.05) effecs resistant (<5% average infected heads) to all 
were significant with no intera'tion between isolates (Table 25) In 1984, lines I-7 were 
them. The highest average yield (4154 kg/ha) also resistant to a mixture of isolates from 
was recorded for a seeding rate of 140 kg/ha. Syria (CBN!-84). Lines 1. 3, and 6, though 

The best cultivar was Cl for performance susceptible to isolates 12 SY, 0 SY, and 5 
and in crosses with otier cultivars, while C3 TUl, respectively, performed well against the 
was the lwest yielding c, ltivar. Yields for remaining isolates. Senatore Cappeli, once a 
che F 2 I Otltion s were signi 0can!1y Ihigher "idely used cultivar in Syria, was the only
 
than the respec ivye midlarntal values, with line inmiine to all isolates.
 
increases of 36, 29, ind 91% So" C x C2, C,
1 

x C3 , alld C2 x C3 , respoctively, which may be
 
(lue to hcierotic- effec's andior !ettor Screening for Resistance to .'.'t'poria
 
performaicc of L.eterog woos plnt 	 irilici Blotclh
 
pop lotions. ,To dcwrninle wthe r"
 
lietcrogene o u. plan I uopu lotions 1Ivu aen The imaoerial screened this season for
 
adlvan tage over v< ;ri 	 resisfaice to Se.!oria t:'ii'i ColSisted ofhomogeneonq ,icies 

moisture-limited invironentls, 50-51) 
 inixtu!es 1172 lines: 508 from Duruni Preliniinar' Disease 
of the parents for each cross will be grown Nursery (DPD-85). 250 fron )urul Kev Location 
with the pa rents and the croscses ini dry Disease N'ursery (DIL-85j. 93 Bori Di rulnii 
envirolilnents in 1985/%.--AL. Pahi, and . Observation Nursery - Moderate Rainfall 
Ketata. 	 (DON-MR-85), 113 fron Durnm Observation 

Nurstry-Low Rainfall (DON-Lt 5. 24 fiom 
Duurni Regional Yield Trial - Moderate Raiifall 
(DRYT-MR-85), 21 from Durum Regional Yield

Con0ponenti. 2: Pathology 	 Trial - Low Rainfall (DI)yT-LR-85), 150 from 
Durun Crossing Block (DCB-85), 80 front Durum 
Stem Rust Nursery (DSR-85). and 200 from Durunm 

Screening fur Resislance to Coilmon Bunt 	 Septoria Nursery (DST-85). All lines were 

planted at El Zierch!Lattakia. The inoculum 
Cormen Bunt Nursery ! and II were used to used for El Z ieh was a mixture of 1, 
screen for resistance to comn mon burtt (illeia isolates from bread and duruni wheat collected 
iwolidt and 'I'. (aries). Coinlnii Bunt Nnrser, I wiihin Syria and inL'cd in the raie 1:1. 
(CBN I -X5;) l.ad 1272 lines. The iroetuluin was a Lines orni DIH). DKI.. and DS r were also planlted 
uixttlrc of 27 isolates L:oin within Syria and at Beja (Tuinisia) and Lvo, (Portuga). 
in totall. ')0 liies were resistant (<5% Of the 1472 lines screctieo , 122 (6.3(1) 
intected leads) IC) the disease. Most were resistant It) the disease. YrOil) the 
resistalit lines (62,.5 5 ) were in the n trseries DP)), I)1K L. DON. DRYI'",. , , and 
Observation Nuirsery-High Alti tile (DO- 85), DSR, 91 Iiis were resisrln. For ev.aluntion 
and(1 the Cros:;iig ilock-llIgh Altitude (DC1-85) of the )ST, data fron the pre,'ous season and 
with 419.91 . the difteretit ;its wcre also included and 

In Collimo. Bunt £ ur :er iI (ENII-85). 14 there were 28, resistant lines. Resistant 
lines in two rvplHiat s we' screened for liines fromi DPD !)KI,, aid DST will be included 
resistaice to ilfcli oltillt bootll iin the .ST-86 U9r further testing. Threet f iilnotI isolates 
froin the region: Whtcc fron.\i 'ivla (01.1 I. and lilies from the )S'1-85 were resistant (2.6-3.2 
12 :3Y), tci from "ni rkey (02 aiud 03 "E), and average infectihn mt seven sites over the 
one eachf fron Ixbaioi (V58 1I). 'ii iii (05 years) to the disease for the third year. 
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Table 25. Durun wheat lines resistant (< 5% infected heads) to isolates of common bunt (T. foetfda and 
T. caries)fromn ICARDA region (CBN 11-85). 

Naie or cross/pedigree 

Cr'S'/3/215i3,'6-l-jO!/tds/4/ 
Ente'S' 
ICD 78-0029-2AP-.AP-0AP 

Gediz 75/Bit'S' 
CD 26820-lAP-lIAP-OAP 

ShwvaiPtl 
CD 20632-2AI'-2Al'-3AP-OAP 

Ovi/Cp/Cando 
ICD ',.'-00O I-/AP-2AP-2AP-OAP 

W-2057 
GdoVZ 4?)9,Plc'Y'/Jo 

[CD 77-0027--IAP-2SH- IAP-OAP 
Cit'S'/(3doVZ 571) 
ICD 74-005-41.- 1AP-2AP-lAP 
OSH-0AP 

Senatorc capplli 

Lt.id t,"
* f, - 1 ." t, lmti 
- Inocflu, density 0.8' 105 spxures/head. 

-Six te 'ermimixo n it , :39 9 -90.2% 
- Isolate,I Irk-)Sria. 2 htim rurkey, 3 from 

% infected head under different isolates
 

01 11 12 02 03 4158 05 06 Average

1 LE3 5SY' SY SY' TR2 TR2 TU4 IR infection Source 

1:0* 1:0 1:! 1:0 1:0 1:0 36:1 1:0 (%) CBNII-85 

7 0 14 0 5 0 3 2 3.9 2 

2 5 7 3 5 0 3 2 3.4 3 

19 4 4 9 2 1 0 1 5.0 4 

2 I 0 0 0 0 0 4 0.9 5 

1 0 3 0 ) 0 0 0 0.5 7 
5 2 2 2 2 0 16 0 3.6 8 

2 3 0 0 0 0 0 0 0.6 10 

0 0 0 0 0 0 0 0 0.0 It 

L ['ilno .. from runisia, 5 from Iran. 

Multilocation Testing for Disease 
Resistance 

The Key Location Disease Nursery (KLDN) 
contains lines of the Advanced Yield Trials 
and lines selected for resistance to one 
specific disease. II is sent to several 
'hot-spots' ir lhc region and elsewhere to be 
screened for resistance to prevailing 
diseases. In NQ81/"4, KLDN-84 was sent to 20 
locations. Useful ii:fornation -\'is obtained 
from eignl locations on yellow rust (Pu'cinia 
striiJo0rvvs', leal rt),,4P. recondita), stem 
rust 'P. gramini.). Seploria iritici blotch 
(Mycosp1haerel/a i;rwninicola), and conmnon bunt 
(Tilletia foetidaand 7.caries). 

Table 26 sunimarizcs the disease data of 
the KLDN-84. The names or rosses/pedigrees 

of lines resistant to two diseases were given 
in Table 27. Two lines were resistant to both 
yellow rust and common bunt. Four lines were 
resistant to both yellow rust and septoria 
blotch combination, but only one line was 
resistant to both leaf rust and stem riist.--O. 
Mainuk and J van Leur. 

Component 3 :Agronomy 

Comparison of Improved and Traditional 
Agronomic Practices 

The difference between the average yield of 
experimental stations, on-farmJ trials, and 
farmers' fields is isitally large. Although 
far.ners may not achieve the average yields of 
the experinic-tal stations. they should be 
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Table 26. Number of durum wheat lines resistant to yellow rust, 
Septoria iritici blotch and Connon bunt in different locations (KLDN-84). 

leaf rust, stem rust, 

No.of 

Disease Location codes I 
resistant 

lines 2 

Ye!low rust SYR 01. LEB 01, KEN 01, POR 01 55 
Leaf rust SYR 51. POR 01 116 
Stem rust 
Septoria blotch 

KEN 01 
SYR 02, SYR 51, SYR 53, TUN 01 ,POR 01 

6 
II 

Common bunt SYR 01 10 

I Sria = SYR 01 anti 02 crcui si s Tel ha; SYR 51, Lattakiti; S) R 53, At Ghub. Lebanon = LEB 01, 
Terbol. Kenyn KEN 01, N'Joni. Porltlgall = POR 01, Elvats. Tunisia = TUN 01, BejH. 
2. Tolal Iliies tested = 4t). t"chlidilg checks,
 
Selection criteria: 
 iists < 5, WCvcrivy: se-ploria blotch <015 on the contlbined 0-9 scale; Coll11llOtt bunl < 10% infected 
heads,
 

Table 27. Durumn wheat lines resistant to near Tel Hadya, average annual rainfall is 
yellow rust and common bunt; yellow rust and 250-350 am. The land was planted to lentil the 

triciSeporia blotch; leaf rust and stem previous year. Rainfall in 1984/85 was higher
rust (KLDN-84). than average, around 373 mam, but the climate 

Name or cross Seed sourcc was unfavorable for cereal production due to 
poor rainfall distribution and very low winterYellow rust and cominon built KLDN-84 temperatures. 

Sixteen large plots (668 m2) were used inRuff'S'//Jo'S'/Cr'S'/3/Fg.3 115 farmers' fields and the experimental design
GdoVZ469/PIc'S'//Jo 217 was split-plot with four replications. 

Agronomic practices (improved vs farmers')Yellow rust and Septoria trifici blotch were the main plots, and genotypes (improved 
vs traditional) were the sub-plots. EightGgoVZ385/Gs'S'/4/1).dw.s'arfS 15 155 plots were planted by the farmer, using his

//T.dic.V.Vcrn/ GII'S'/3/Plc'S' own practices; ridges were opened with a
GgoVZ385/Gs'S'/4/).(IarIS 15/I'. 156 duck's foot cultivator, the seed was broadcast 

GII'S'/3/PIc'S' and then covered using the cultivator. The 
in'S'/Gr'S/!CitS'/F1'5 405 seed rate was 190 kg/ha for wheat and 160

Pin'SVGre'S'//Cit'S/Fg' 406 kg/ha for barley and nitrogen was applied at 
tillering. The remaining plots were sown with

Leaf rust and stem rust an experimental plot drill at 120 kg seed/ha 
for durum wheat or 100 kg seed/ha for barleyOvi 65/Amarelejo//RtifPS'/Fg'S'/3/Ruso 12 with split nitrogen application. For durum 
wheat, the newly-released cultivar Sham I was aware of the agronomic practices required for used as the improved variety and Gezira 17 as

newly-released varieties, a check. In the barley experiment Rihane'S' 
Two experiments (one each for durum wheat (a high-yielding line developed at ICARDA) and

and barley) were conducted at Kesebeh village Arabi Abiad (the local variety) were used. 

http:GgoVZ385/Gs'S'/4/1).dw
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Table 28. Quality characteristics of sone duruin genotypes. 

No. Pedigree Source Protein 
(%) 

Good quality lines 

I Shwa/Ptl (1) RDYT-MR-3 12.9 
2 " (2) " -10 12.8 

3 Oronte RDYT-LR-18 14.3 
4 Erp/Mal " -21 13.7 

Poor quality lies 

5 Jordan RDYT-LR-10 14.8 
6 Bit/GgoVZ394 -19 13.1 
7 Gr/Boy -17 13.5 

The improved practices produced 
significantly higher yields than the farmer 
practices: 12.% and 8.3% (305 and 194 kg/ha) 
more for Sham I and Gezira 17, respectively, 
There were no significant differences between 
cultivars under the two cultural treatments, 

In the barley experiment, plots with 
improved practices sigr ."icantly outyielded 
those with farmer practices by 12.5 and 7.2% 
(482 and 267 kg/ha) for Rihane'S' and Arabi 
Abiad, respectively. There was no significant 
difference between the two varieties under 
farmers' practices. but with improved 
practices, Rihane'S' had a higher yield than 
Arabi Abiad. This is consistent with the 
previous year's results using the same 
genotypes in a similar location but with much 
lower total rainfall (230 mm).--!. Naji and 
J.P. Srivas'ava. 

Component 4: Grain Quality 

Table 28 illustrates some durum genotypes with 
superior and indifferent quality. Genotypes 

Vitreous 1000- Yellow Sedinen
kernel kernel pigment tation 
count weight content volume 
(%) (g) (ppm) (mi) 

99 36.0 5.7 36
 
99 37.6 5.2 33
 

100 40,1 5.7 37 
100 35.0 5.7 36 

98 38.7 4.2 11
 
99 38.7 4.1 14
 
96 42.5 4.5 31
 

6, 7, and 8 were of inferior quality and 6 and 
7 had very low SDS sedimentation values. 
Lines 7 and 8, when grown under low-fertility 
conditions. had very low vitreous kernel 
percentages (12 and 29%. respectively), and 
the SDS values dropped to 8 and 18, which are 
very low. 

Full quality testing was dcre on the 
advanced lines subjected to Farmers Field 
Verification Trial (FFVT) testing. This 
showed the ICARDA line Korifla to be slightly 
superior in quality to laurani in zone B, 
while Khabour was the best quality line in 
zone A.--P. Williams andA4. Sayegh. 

Componcnt 5 Entomology 

Resistance to Wheat Stem Sawfly 

One hundred and twenty advanced durum wheat 
lines were screened for resistance to wheat 
stem sawfly at Suran under natural infestation 
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and 66 of these were scrc::ned at Tel H-adya graminmn and Sitobion avenaot in the second 
under artificial infestation. There were planting. rwo lines, Edmore and Mesaoria,
three replications at each site. Some of were less susceptible to aphid infestation in
these lines, from different sources were the first planting and in the second planting
resistant to stem sawfly: four lines. Senator CapelI i, Ti impanas, 

CriAlbe. and Mallhrd were less 
Bari - 5898 IC 12775 susccptiI)l.e--C. Cardona and A. lasliwani. 

Preto Arnareljo//Ovi/AA DSSN-83 (2) Project Il: Bread Wheat Improvement 

D56 - 89C 11324938 DSSN-83 (27) 
Bread wheat ranks first in production among 

Marroccos 46 3617 P1 191621 DSSN-83 (36, food crops in the Middle East and North 
Africa. During 1984/85. this region produced 

Other improved duiruni wheat entries were 45.2 million toines of wheat (Fig. 7)' 
also identified with a good level of approximately 35.2 millio)n tonnes were )lead 
resistance to stem sawfly; w' -i and the rest was duruin wheat. 

Over 05'5' of the [)read wheat in the region
Kabir I RDYTLR-85 (9) is grown in rained areas with 300-650 mm 

annual rainfall and about 5W" of the area 
Oronte RDYTLR-85 (18) receives less than 4(0 mn. In these areas, 

besides the erratic and unpedictable rainfall 
Cando RDYN-85 (12) and temperature extremes, other biotic 

Valricardo IDYN-85 (14) Total wha in 
CARDA region o 

Gediz/Yavaros EDYT-85 (8) E3 8read wheat 
0 
o 

0 
o 

E) Durum whealt E.. F E 

50 Ln101 
Resistance to Cereal Aphids E E E 

. 40
 

Durun wheat lines were screened at Tel Hadya C on 
fo r resistance to cereal aphids under natural C 30 70
infestation. There were three replications 3 

and aphid scoring was done when the aphid 
.,I

population reached peak reproduction. Of the 0- E 

66 lines tested. none was resistant. 10 

As part of the collaborative piroect o. lj 

between Egypl, Sudan, CIMMYT. and ICAR)A, "" 
150 liines of the l)uruin wheat Crossing Block 
81/85 were screened for resista,,:e to cereal 1969/71 1979/81 Year198 1984 

aphids in plastic houses. 'lhere we ,re two FAO iTontlhly hul!etin of statistics, Vol. 8, 

planting dates and three reliications. March 1985. 
SeedlingsSedl were artificially infested with twowFig. 7. Production (million tonnes)" of bread arid durum 
aphid specivs, IhopalosiplIuol nuidis and RI. wheat in the ICARDA region for the periods 1961-71, 1979
padi in the first planting and Schizaphis 81, 1983, and 1984. 
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stresses such as diseases (yellow rust, 
septoria, bunts, etc.), and insect pests 
(sawfly, hessian fly, suni bug, aphids), are 
important factors limiting production. 
Current practices of land preparation, sowing, 
weed control, and moisture conservation also 
limit production. 

The ICARDA/C:MMYT bread wheat 
improvement program aims to produce genotypes 
for the ICARDA region with resistance to the 
above stresses, and develop improved 
management practices in coordination with 
national piograms. 

CrossrigI 

Block 

SIRHF 

Morocc u Bes Hybrips F 

F:e! -

Sill H-an 

F PS 

Component 1: Breeding 

Breeding Procedures 

The breeding strategy of the bread wheat 
improvement program is shown in Fig. 8. 
Targeted F, single crosses are made every year 
and segregating populations from F2 to F8 are 
grown and evaluated a, Tel Hadya and Breda 
(dry site) under both favorable and stress 
conditions. Favorable conditions include 
early planting (darly October), 100 kg N/ha 

/,n~MUtOt TEST,,II'"... T... 
iO sN radYT' 

7 Lo,d1... 

i North Af ricaJ 

L rlPO AMS 

tlity B e 

L "ned TDisease TH LP 
Testing 8 T b ei LF 

-DS 

Terbol n dssT Fi 
AH'~HF Ill I. F 
CS *DS 

~~~(~T 
SF 

FEJ 

HF 

HLI 

BBII 
SIR 
HF 
MBS 

-Bulk Best Hybiridts 
Supplemrentary irrigtion 
High Fertility 
Moifuied Bulk Selection 

LF 
IPS = 
BBL " 
LP 
Hil 

Low Fertility 
Individual Plant Selection 
Bulk Best Lines 
Late Planting 
Rirlfed 

EP' 
DS 
HS 
CS 
TH 

Eativ Planting 
Drotight Stress 
Heat Stress 
Colid Stress 
Tel Hadya 

Fig. 8. The breeding strategy of the broad wheat program. 
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and 60 kg P,O5/ha, and two irrigations, nurseries from national programs, provide
simulati,,g 400 mm overall rainfall, for additional genetic variability to meet the 
germination ar, diseaze enhancement. Stress deiiands of the different environments in the 
conditions ''Jude low rainfall (200-300 nm) ICARI)A region.
and low fertilizer rates (40 kg N/ha and 40 kg During 1984/85, 884 crosses (simple and 
P2 5 topcross) were made. Special emphasis wasO/ha). 

The program emphasizes muhIti location placed on incorporating specific traits, such 
testing of early segregating material which is is disease and insect resistance, and 
dlone with a moditied bulk method of selection tolerance to stresses, such as drought and 
in the F-, generation. Plants are individually cold, into widely-adapted, high-yielding, and 
selecled in each of tie nmost desirable F good quality lines and varieties (Fig. 9). 
crosses, then hulko:Cd within uah crlo;,. "The
 
res;ting [; bulk fainilih'; aire F'val,.1,1tcd fori
 
disease rcsistr , I grow'
an ti,over al a ic
 
performa ilce In 1i\ hot spots" i, l he 
 0O (Total 852 crosses F]
region. UInd siaJt!,i nilie.' lanls are then
 
discarded rl' i a the ,.hex'tair, ohlv;e.
 
Quality inforrrati,,l on tlhte F3 huik faililis I!
 
isalso used ;n lilt S".!eCtlion. Proi F, to Y", " '
 

individual plaii seletion is used 
 and /t0 
replicated - ld toStirre of ad~ anced lilies
 

starts~ to 1lg eeralione,
wih l 
Prior t( distribution to nalional . ' v- I
 

;)rogramls. p~roamisaig lines arle vskid ICsICd ill 43
 
preliminar trials ever 2 years and three 
 ,
 
promoted to advanced vield trials over I or 2 

years in five e,,Nrotaients with a lolg-ter, ' 
ram._,rdin

aniinual average rainfall goS 
of -(~. t280-6J [LJL 

r -j [L 
[Iforiationl on disease resistance is 

collecled ias soon as liines are ltlked for Hy i,,qh 1. ''!rwrust, .-I rust, t sleri:o.Yii Ll S rust 
preliminary yield testing. W hen the liles are Fi. 9. Purpoe and number of crosses made in the bread 
prorioted to advanced tctiring, inillillocation Ywheat crossing program for (he 1984/85 season. (Total = 852
 
informalion on disease rcsistance is oblained cross).
 
fron the Key Location )isease Nurser (KI.I)N).
 
Proi ising 
 liites are then pronloted to Selection fot' yield potentiO. si nId slability.
international nufrseries for nrrltiilocatiori Increased yield and stability are necessary
testing at about 75 locations itt the region. for anv variety to ha reconniended ot rairnfed 

areas. The viariet rvmist give larger yields 
(Gerilasiniieveloilen I under stress coirdilioli ailldpossesI the 

genetic potential r Iigherfor inich i yields
Gerietic variability is essential ilithe bread shliold Cm. irorliilental condilions, such as 
wheat breeding program. Since 1980, oil moisture and fertilizer availaliity. iilpipove. 
average, 214;, of inlcoming inaterial has Oeeli A considerable nu!ilber of liites yielded
evaltiated and used by this prograun. Inconiing higher than the checks, Me ipak 05 (local
materials, as collections or observation check) and Sharii 2 (improved check), by at 



138 Cereal Crops hnprovement 

Table 29. Number of lines that were significantly (5% level) higher yielding 
than the local check, Mexipak 65, and the Improved check, Shaim 2, In the advanced 
wheat yield trials*, 1984/85. 

Location Average Rainfall No.of lines higher
 
and yield of the viedin W(P<5%) than
 
condition (kg/ha) season (miii) Mexipak 65 Sliam 2
 

Breda 	 1200 283 II ( 55) 3 (19) 
N ) -RF 

Tel Hadya 1672 300 20 (156) 9 (98)
 
LP-RF
 

Tel Hiadya 2578 342 21 (71) 6 (50)
 
NP-RF
 

Tel Hadya 3350 450 15 (48) 15 (51)
 
EIP-SIR
 

Terbol 5198 600 20 ( 99) 21 (88)
 
NP-IR
 

Figores ill ilreIhiIIeses iniiC~tle liW mimhi r of lines outyielding the check t'out 5%-60%.
 

NP = phliming; LP hnie phmting; EP = carly plhnting,
normmI u 

R 	: = iutinulud; SIR = stipllutnc tnh yiviiiiatiutn; IR = ii riatioln.
 

= 210t c1its.
 

least 5-60 % in advanced yield trials (Table The 1984/85 crop season was unusually cold and 
29). With stronger selection pressures only a freezing temperatures were registered for 
few lines significantly outyielded the checks. 20-25 days at Tel Hadya. Several advanced 
1984/85 was extremely cold and, since both lines were identified from material selected 
checks were cold tolerant, the identified in these two seasons (Table 31) which were 
lines should also be cold tolerant. superior in yield and also had some degree of 

The performance of six lines with drought and cold tolerance. These lines were 
significantly higher yields than the checks incorporated in lie crossing block for use in 
tnder low- and high-input conditions at Tel the crossing program of 1985/86. 
Hadya is shown in Table 30. Under stress 
conditions, these lines yielded 17-29% more Selection for drought tolerance. Of the total 
than the check. Mexipak 05, and 12-69% more area in all developing countries 37% is 
than the check, Sham 2. in the favorable semiarid, so moisture is the primary 
environment. Off these lines, two-thirds were constraint to wheat pioduction. The Middle 
of the spring x winter type. indicating the East and North Africa constitute about 59% of 
potential of this type of cross in the bread tile semiarid cn vi ronmnen iin the Third World. 
wheat program. Efforts continued, therefore, t) develop and 

The 1983/84 crop season was extremely dry identify high-yielding lines for tie limited 
and total rainfall at Tel Hadva was 229 mam, rainfall areas of the ICARIDA region. 
113 mm below the average long-term rainfall. From preliminary and advanced yield trials 
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Table 30. Bread wheat lines in the PWYT significantly (P<0.05) outyielding Mexipak 65 under 
rainfed conditions and Sham 2 tinder high input management, Tel Hadya, 1984/85. 

Rainfed Irrigated 

Cross and pedigree Yield LSD % of Yield LSD % of 
(kg/ha) (5%) Mexipak 65 (kg/ha) (5%) Sham 2 

Snb'S' 1422 527 117 5177 811 127 
CM 35630-D-3M-3Y- IM-IY-OM 

71St 2959/Crow'S* 3666 401 124 4977 766 131 
SWM I 1623-2AP-2AP-IAP-OAP 

WW33/Vee'S' 3622 401 122 5022 766 132 
SWM- 11619- 12AP-7AP- IAP-OAP 

RdI/P 101 *211Torim 3566 336 117 6000 936 169 
SWM 7663 9-01 1-21!-2 t-0P 

WW33;Vee'S' 3533 401 119 4766 767 125 
S\VM 11619-12AP,, OAP-2AP-OAF 
'1R380.16/3AI l//Chat'S' 3422 395 129 4900 491 112 

('NI 04868-1 AP- IAP-IAP-OAP 

ralble 31. Ad(I~lct(I hri))a(d wtl les w~ih SIeriu)r iehl (siguuifiicauut at !'< 0.05) and 
drought and (1ol(tcol 'olcatvucompare(d to the tiecks. Nlexilmak 65 and Shaiuuu 2, it) the 1'WYT 1983/84 
and AWNT 198-1/85. islmutiell,.at iTllh ya.l 


PWVY'T 83/84 Rainfed Amvvi 84/85 u"I'-SII 

Cross In(d ptudigre(. Yield LSI) 1 IITS Yield LSI) % C 'I' S 
(kg/ha) (5%) MXP I. C (kg/ia) (5%) Samn)2 1 C 

CI 82.2,('Ih i I no+2, ' (1119 140 1.0/3.3 4388 653 119 1.3/2.0 
7("//( C/Iolh
 

,1;W,10828-oAP 2.,I'-2.,\I

3AI' O,A ' 
(Chal'S" -1288 714 134 1.0/3.3 4388 407 114 1,3/2.0 

(NI 3309I 1'IM 31'-0.,
12413-01K -(A' 

Chr/4/Inia'S"7(',(0i 12)0 572 141 1.0/3.3 3966 433 121 1.6/I .7 
(G11/3/1ci//llh. 1nia
 

('M 4 1'f.9 5-2AI'-lAP-.'.AiI'
 
IA11-2,' 'I f)AI
 

Jup'S*//I.l< I42',n .I, -1111 619 132 2.0/3.3 4427 653 120 2.0/2.6 
('c/3N'ka 

1, 764.(11 AI'(Al-IAX -

I A P'-OAI'
 

RHanavaiI, T li . 'Il'' 3888 611 145 1.0/2.3 4188 573 120 1.6/2.6 
SWNI 8211.IY- IY- ?VI' 

NIXV" It'ytd W , d",,,chilohill(Ct-,lIv.' ; to~lld lo~lillmScowL,1 ) CIS, 

I I('l %S-

ITl' q tlk Ilohlq ' SIP ili il ilI 
I. :: lw . I lt* k
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Table 32. llighest yielding lines under low-rainfall condillinns (230-350 ran) 
for two rCioseciitve )ears in the I'WYT 1983/84 and AWYT 1984/85 plnted at Tel lladya. 

Cross tind pedigree 

P1 0. I )//Sotv/jt : 3 

1. 489-2L- IAP-2AIP- I AP'- IAIP-0AP 
Kal/Huac'S' 

CNI 3%T0-1-4S-3A1'-t )AP-IAl'-I-
I AP-(AP' 

Beh'S'//'5E/KaI*3 

CM 397oI-SK-4A)-0AP-5AI - IAP-
IAP-OAP 

Maya 74'S'/n//lIlO. 147/3/131/ 
(I 1/4/Chat 

CM 58924- IAP-2A'- IAP-0AIP 
Kvz/ltl) 200() 

-;WNI 281-I NI-I Y- I NI-2Y-ONI-ON!in 

PWYT 1983/84 RF AVYT 1984/85 RI 

Yield LSI) YYield LS) 
(kg/ha) (5%) Check (Ikg/ha) (5%) Check 

.3360 o 19 109 334-, 479 141 

3288 587 99 3222* 41 116 

3966* 581 120 3161 461 114 

4344* 598 1,1 3327* 467 122 

4355* 399 149 3133* 335 124 

Siliilht IRF -- i "'ld, fl I < 0 05, (htCk - Mc )xipak6i5 

planted under low-moisture conditions (230-350 
mi1i annual rainfall) and lested over two 
consecutive years, several lines superior to 
the check, Mexipak h5. wr identiticd ('ahle 
32. In 1983/8-1. the highest yield was 4355 
kg/ha. 49% gmreawcr Ohan Iith check. 'The 
highest vil.! in 1984/85 vas 3314 kg/ha. 4 1% 
higher than Mexip:tk 65. l: -, segregating 
populaitions5 were grown at Tel IHadya with 
limited inoisltirc and suloptirnal fertilizer, 
Selection criteria lr thlee scgiegfting 
generations include, seedling vigor. tMlhering 
ability, and large fertile heads. )lher 
environinci;r, such as llrEd (28.3 min long-term 
average annual rainfall) aid Tl Iladva (late 
planting), were also used. 

Selection for grain clnacterislics and wtide 
ada;ptatiol. Brcad is inwheat imporlaiIhthe 
diets of people in the coinhics, of Ih ICARIDA 
region. 'Ilherc is ain estinuatd averige 
cotisutuption of 150 k' wht/capitaq per year 
and demand is increasing. Nutritional and 

industrial quality receive special attention 
in the prograim. ines with high i;,otein 
content, high 1000-keinel vnight and good 

adaptation to the region are identified 
through ICARiA's international nursery testing 
systen ('l'ale 33).. All these lilies were 
selected 1, 12 or inore national programs in 
the region for further testing and may he 
released as coininerciAl varieties. 'h'le program 
continued to Calunate early segregating 
material for several quality characteristics. 

Perfoimance of Iread Wheat Lines in the 
Regiui 

The hicL.I cli ing lIires in the Regional 
\W 'eat ' ild I ri6l. c aluatled at .38 locations 
in Wet .'\si;i mid Nolli ..\hrica during 1983/84, 
nie Nlii)i i Ildc .1ie 'These lines were 

,, selected !) iralrrl li oInIiAr hased on their 
superimir it, mat lit' iraimal check. which is 
usiually ar i rnietrhd high-vielding variety 
with pro%.ic1 ;ilaplatioir at a particular 
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lread hel'w 141 

l)le 33. lreaid Mieat liies 'with high protein content, 1000-kernel gonudweighi, o I 
adaplatlii in tei regiin iiin the Wheal Observation Nursery, 1983/84 (28 lIcations). 

1000
('ross and pedigree Protein* kernel Loc.** 

(%) weiL'ht (g)* se!ectcl 

WA47o7'l 3! 56). IX.1.1.5.1/311015t0110 14.5 39.8 
/-1/W22/5 Ana 

S"WNI 525-1 ,\PI-I.\' I K-OAP 
We'S' 
 13.3 37.2 13

('Ni. 23027-F 15NI 3' ) 1\11- I I I-OY-OPTZ-OAP 
Bhb/7(':2 1YSII 13.1 35.7 12('NI 290 I1.1-7S-2,,\'- IAV'2AI'-(tAI' 

PIl(O. I9 ,Sol.IJt '3 14.8 40.0 12 
I. -Ps-21 .- IAI'-2.,\I- IAl IAP-0AP 

Mexipak 05 Rgional hecck) 12.6 34.9 6 

IM 11ii c1 , hit ili i ,i t-vilhlllio Ilic 

Niilcilc ill 11 c ' Nvlccltd as piOi kiniiig, litc oil vi ilil I (i i iOVIIolype. a I liscaIe 

I iI l , illlI' 

Tialie 34. l'ei'forniie off (he highest Yielding lines in the Regional Wheat Yield Trial a( 38 
locations in West Asia and North Africa. 1983/84. 

No. of locaios 

Rank > Rank > Rank >('ross and lpedigree Yield long-terin inproved national 
(kg/ha) Rank check check clieck 

FI k'S'/IIorL "S 5260 25*I 21* 1* 
('M 318l0S-I-A-(),\


NWYI II 5238 2 21 22 20 
PIaio(R) '(al.i 7( lbi'iol4' '(d'S' 5228 3 21 23 I 
(M 3!15I11.-I.\I,OAI 

Bow'S" 5184 4 21 20 23 
(NI 3323 [1:.I IY II IY (N-(IAP 

Wa lit(I)ll tilli\%,htil thcLk) 50.32 I0 18 0 18 
NIc\ipiik 65 ([ .'ll til lit'i, H 4097 13 0 19 16 

' 4IN 1 -l ilili i t,1 , l h i pll l ho lllw l k iihlili" 1; lhI v 0llhr(k, 

'
location. IlK'S'/l fhrkS th eh higlcst vihelding lint." in dh Regional Wheat 'iield 
. id
520() kgtia) and Trial of 18'82 83. m il 11;m' he releae'.',ias a


ouitviclded the nalional check mt I19locations. salicl h. (otlllitcj ' i InOwWARI)A region.--G.
'his lillewas also alllol li" lilct, lop oui ,v,,/ I)(hi: Ic,1 Il/n '. 

v 
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Component 2: Pathology isolates from Syria. The total number of 
lines resistant to the disease (<5% infected 
heads) was 383. 

Screening for Resistance to Yellow Rust In Common Built Nursery Hl (CBNII-85), 12 
lines in two relplicates were screened for 

In addition to tile screening of the Programs' resistance to different common bunt isolates 
material for resistance to yellow rust from the region. Three lines were resistant 
(Puccinia striifOrmis) in Syria and other to all the isolkitcs (Table 35). Line 3 was 
locations, advanced lines were screened moderately susceptible (9% infected heads) to 
against different isolates of the pathogen the isolate irom Lebanon, but erformled well 
from tile region and other parts of the world against all other isolates. These lines have 
available at 11P0. the Netherlands. Results of been tested for 3 years and continue to be 
thi,. screening will be pullished separately, resistant to common hunt. 

In developing bhiint-resistant gerillplasi, 
707 lines resistant or modhratcly resistant to 

Screening for Resistance to Commnion Bunt conlinon hbu 10% in the1it (< infectedl heads) 
previous season were plaied at Tel lladya in 

Two Iutrseries. ('omon uitt Niirsery I and II1. 1984i85, to he increased and evaluated for 
were used to screen for resistance to common growth habit, heading tile, and yellow lust 
bunt (T. f.ivtido and f. c'arie.). In Common resistance. The results of this evaluation 

Hunt Ntirscrv I (C1NI-85), there were 1234 are presented in tihe High-FlIevation Cereal 
lines and the inoct lum was a mixture of 27 Project in this Report. 

Table 35. Bread "hieat lines resistanlt (< 5% infected heads) to isolates of common hull 
7i71etiafiieida and I ,'iris) Iromi the ICARi)A region (CIIN 11-85). 

(c Inflecte head Iuiider (lifferent isolates (%) 

I1 II 12 02 03 4/58 05 06 Average 
SY SY SY it TR L IT It infection Source 

EllntrN I:W 1:0 1:1 1:0 1:0 1:0 30:1 1:0 (%) CBNlI-85 

1 2 I 2 t) t) ,I 0 1.5 17 
2. ) (I I 0 0 0 00 0.6 1() 

3. 0 2 1 2 0 9 0 0 1.8 20 

'TT. II) Ilit~I i "Tto lll'iu,iml 

't'u
IIIOt11111111(th11,111% 0 X IOC l , ,w I 

ItoIille 01 S) I I ii (I 12 S' Iuill S. i i, 02 t{ andt 0.1 tR trh 

T llt I, X 1.1 1w i I t'imii. 05 1Ut1 I i I tilllikijij O6 1R lltmll 1r111ln. 

Luilv I BS !o2 ,\ii\iu I I i 1.R l ' lIVr nF.;/.i ',S 

, QIx 0L.A1,,i ,\t1 \llIXI PI 

1:l11l), Z S i('ildliuilI,I~il
, 

t 111) 210 )1 
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Screening for Resistance to Septoria Multilocation Testing for Disease 
trifici Blotch Resistance 

Tile gerrmplasn material scrtn:ed in 1984/85 for The Key Location Disease Nursery (KLDN)
 
Septoria tritici blotch resistance consisted comprises lines of tile Advanced Yield Trials
 
of II 33 lines: 150 from Wheat Crossing Block and lines selected for resistance to a
 
(WC3-85), 552 from Wheat Preliminary Disease specific disease. This oursery is sent to
 
Nursery (WPD-85). 232 from Wheat Key Location several 'hot-spots' in tile region and
 
Disease Nursery (WKL-85). 125 from Wheat elsewhere to be screened for resistance to the
 
Observation Nursery (WON-85). 24 from Wheat prevailing diseases. In 1983/84. KLDN-84 was
 
Regional Yield Trial (WRYT-85), and 50 from sent to 20 locatiois and useful information
 
Wneat Sep ')ia Nursery (WST-85). All the was obtained front 10 locations on: vellow rust
 
materials kere )lanted in EI Ziereh /Lattakia. (Puccinia strii1,r0nmis), teaf rust (1'.
 
The ilnoc iltuin was a mixture of 14 isolates from recondita), stem rust ('. ,,raminiN). Seporia
 
bread and d'urnm wheat collected from Syria and frifici blotch, and common hunt (Tilcuia
 
mixed in the ratio 1:1. The WiP). WKI.. and WST Jbelidaand I'. (ari's).
 
were also planted at Beja (Tunisia) and Elvas The disease oat'' of KLI)N-84 is shovn in
 
(Portugal). 
 Table 30. Of the 171 lines tested. 12, 45, 

Of the lines screened, 177 (15.6 ,') were 78. 36. and 2 were resistant to yellow rust. 
resistant to the disease. From ith nurseries leaf rust, stem rust, septoria blotch, and 
WCB. WIP). VKI.. WON.,andWRY'. 1701lines common hunt, respectively. None of tile lines 
were res:istant. Seven lines fr-om the WST were were resistant to bolh yellow ruost ard (c(,tmm1non
resistant this year and in previous years. hunt. For yellow rust and septoria blotch, 
Four of these seven lines had unde gone a five lines were resistant to both. 
third year of screening and maintained their Thirty-five lines were resistant to both 
resistance, leaf rust and stem rust but there was a low 

All resistant lines from 198-1/85 will be incidence of Stern rust oil bread wheat at tile 
included in the WS'I'-86 and tested next season, only site, KEN)I. where informatior, was 

availahle.--0. M'amluk otrd.1. va:n lexr. 

Table 36. NhtnlnrI of' bread wheat lines resislait 2 to yellow rust, leaf rust, stem rust. 
Septoria tritici I)lotch and common bunt in different locations (KILI)N-84). 

Disease Ica tion No.of 
cIdes 3 

lines 

Yellow r-list SYP 01 , SYiR 53. l !ll 01 , KEN 01 . POI, 01 , ECU 01 12 
I.eaf rlst SYIR 51, I'OR 01. PAK 01 45 
Stern rist KEN 01 78 
Scptoria blotch TJN 01 , PR 01 36 
('onmon hill.t S'n'R 01 2 

I. "' lll l s tuste 1"71I",. h ii ' 1i1 Il k:hljhu(t-,uiat l t ks. 
2. Sth('lion 'irt, a I uIs - 5 ". ,." l- itv; N'jlol u toich < 6/5 onr the combutuinet'd 0-0 scilte. 

common~l)l b~lint < 1(0" itllf't Icd l'kad, 

3. Ssuiia - SYR (1. ,, itc miu siltcs 'li tti,!) ; SYutR 51, Lamiukia; S'R 53, At Glit). Lte'tuuo = 
tj i 01 TIl ol Ktiuv' KiN 01. N'J1m it
 

,
tuuuuuud;t - P()i 01. [ivus; t'akkin l = PAK 01, tlst htlad; "ruuisi = TUN 01, Bt'jit. 
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Component 3: Agronomy 

Nitrogen EIlfci ncv 

The response of 50 rcad wheat and 30 lurull 
wheat genotyp,. to nitrogen was studied at Tel 
Hadya. (icGolyps xero sele,zed from ICARI)A 
and,lational piograin yield tls in the 
region. Higii grain-vyelding ability, disease 
resistance, seed ai;danahity, wide 
adaplability to clviloitnl ial cotditiolS x,,efe 

the criteria used to select tie material, 
Two split-plot experiments with tour 

replications wet e carried ow, on, for durunl 
and one Ibm hicd wheat. ''he cultivars were 
allocatvd to the sub-plts vhile the ini 
plot' were litrokqen rates. Fertilizers \Wece 
drilled is iea at 0, 4t. and R0 k' N,hi, (main 
trealntt;ts) anidt as5 ttipic superl)hosphta!t ,t00 
kg 12(.5/ha before soy. n'. 

f'ig. M0 sunluiarizc tlt nemai results, which 
are ct.n1ptI ed xitl , hnila" txl;eriiients 
performed in 198 ,2 ith am.linlittul nitiae and 

6 rain yield 
Wt/ho) 

-4 0 0 

A */-

2,f 

N uptake (kq/h ) , llkU (i9,. 

150 100 
. 

be 
/. . ------

0 OI) 150 

tread whea: Mil1 82 
S, ' 

a\ I 
ii , 85 ' ,,r 

I-la 8 \is 
.), - , 

N aomiwd tkq/ta) [htnplied kql/ha) 
-l __(i___ 

tra ,ritrogen applied,l '0. ltio;,t p5 i; tvo , (r in yi ',. 
 iliruM w ho,.f xper
idrJ itrueen uptake tot'.nIh lreal arit 


irjUtit car,ieo out at Itt tiM;y in 11-131/12 and 1984/85. 


( , fitte,by hand.
l 

a different set of cultivars. The yield-uptake 
curve is the same fOr bread anC durum wheat 
with an averuge slope t,,.- o utilization 

efficiency) of 71 ( nioisture)ikg Nkg grain m5% 
taken up for the lirs tenn; of grain 
produced. In the lit ature this value is 70 
kg L'i (15'3';uoitlc'),1;g N ikn ip for 
small grains. PRestinh'ly, the hoye (d the 
initial part of the c it is crp-specific and 

hugely indeplci,: 01 cu iutlnelo'al 

Condition1s. ., li lr tlwA CS. the curv 
4
 u 

nitrogen ,ncenitatii t is. 
deviates tom lincarit\. rele-tin,- iigher 

in ti'. Finallyv. 
the curve Icxcis .ftf. indicatiilt that ilitrogen 
is 1() !()fi'T r 'I cotstilai|t. i] lve*] illl a:.lt 
is del tinMd w the gro;dth fBlotw int short 

supply and tie 'ield poi,'.utia! of the 
cultivais i!I a IarliIulir urntonruln: 

Wheni %', large aiootn.i M, N aie ilillied. 

the cao8t ite i tifillo r', ;o I)l'sol 

synthesize ite tltec nix !h'{alet" lititl iiig. 
ai couldh c tsa hIm iudMhet,:n itie o in 

19848/5, altfhegh no0 (nCltisiOn- liiade dueM 

to tile larg"e I.SI) ad sialli tctileites 11"4 

rales. 
The I\t) t1- lws s Ito\\ iItI, 

appticalIi;I-uII!,ak.c 1-.,),i 10)l (Fig. 
le rrt;t'cll(I1io!I ':;2 !-d !W !€ ,;t gtn 
uptake %ihi fhi titizt' iltcelpt i0 a 
cl iac'te-istit ,i tIc .,il. ;zo\ '. l l. x tihe 

r. 

intlol'iced hw cltsirolnlental utoil.)uins, maimlx' 
soil tcl pt l;lutC anud lloistllc:, it i llagellelil 

practiceS 5 t. t ;'rolat! )nI :d ) re ious 

li"liuil and (Iial lv of Olganic ulalet It is 

,:h is o; 
fertilizer apllicilion,. lint ltis ta,e. the x o 

pv Ifrl v 
soil. In 198 '2.2 a Inaei,t t ) "is o.n 
dul in," tiht iIlt Ill' 

sets of ex el'iillt( ills pe till - ':i te 

t ti 'i i,.i!iW V.ilt I U ()I) to 
dlepIte the soil ;lilt ei , I !t i;1 ';' t; , ai 

Il)iftit gt hc plei Oli 
S\ Itiitial m i!iet'i soii ;; Illa d 50);seas0l. N 

ppIl for I Qi; I -2 atnd I 981 I-y li,elt, ite 
" 1.1i t o , it'' likehu e pi l li ippl) i ,: 

Us l :i* IA t 2I I t '.;vt ,, i koi nlicit kg l e t ll 

Ilitropi tl' ir te stil aix;lank. to tle crop 

durillt gr.owllx illa xay % ir I. 
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The slope of the application-uptake curve increase the harvest index and grain yield for
(uptake efficiency ,r frrtilizer recovery Mediterranean conditions and the associated
fraction) is partly influenced by the same constraints of this region. This would raise
factors which affect nitrogen uptake without the plateau of the uptake-yield curve.fertilizer. Fertilizer recovery may also be Simulation models be usedcan to approximate
influenced by the type of fertilizer used, and an upper level and one can try to reach thethe timing and method of application, simulated maximum by breeding for resistance

These resuls show that most of the to some of the environmental constraints such
variability in the application-yield relation as drought, cold, and heat.--E. ,,cevedo.
(nitrogen response curves) for wheat (Fig. 10) 
was due to variations in the 
application-up)take curve. Component 4 :Grain Quality

There were highly significant differences 
(P < 0.0!) in &rain and straw yields among The overall quality of bread wheat linescultivars, both for bread and durun wheat, but planted in advanced yield trials verified the
there ,.va- no genoype X N rale interaction, continuing trend of ICARDA's material towards 
Te harve~st iude: and the nitrogen harvest medilum hardness, medium protein strength, an(d

aiJdex .vcre no( afh red by N treatments. There increased kernel size. Figs 11-14 summarize 
were ip.hlv ,:igniica t differces (P < 0.01) the main parancters tested for earlyanc, . -akus and c,nltivars in kernel weight, generation genotypes and give the distribution 
but the inlit [., ion was nonsi 4n ificat. of the 1984/85 material. The shaded areas

Thereforc to improve the average N represent optima for selection of lines for
t i akc-vi eld relAoin, i e.. the average N flat bread and French bread (baguette) baking.
utili:arion efficiencv, it is necessary to These optima would be applicable to any wheat 

Over 276 

54-56 M C') 
f~ 0 6 

\0 

176-200 39-41 

4L4L 

The shaded areas represent the ootinal values for flat and French bread making. 
Fiq. 11. Wheat uieil fr1tntartion i n, (rin) distribution Fig. 12. Hardness ti article Size Index, PSI) distribution for 
for the 1985 bread what hreedinq niaterial, the 1985 biead wheat brerding materials. 
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40-45 --- 17-18 - " 10-11 

25-30
 

30.35
 

The shrded areas represent the optimal values for flat and French bread making. 

Fig. 13. 1000-i:ernel weight (g)distriLution for the 1985 Fig. 14. Protein (%)distribution for the 1985 bread whet 

bread wheat materials. materials. 

breeding program aiming to produce wheat for Tel Hadya for resistance to cereal aphids 
baking breads of this type although due to under natural infestation. There were three 
seasonal variations in growing conditions the replications and the check was planted every 
most proni:ing material may not always comply ninth entry. The number of aphids was scored 
with these optimnn.--P. Williams and F.J. El when the aphid population reached peak 
Haramein. reproduction. All the lines were susceptible 

to cereal aphids, i.e., more than 500 
aphids/plant. 

Component 5 : Entomology As part of the collaborative project 
Resistance 'm.Wheat Stem Sawfly between Egypt, Sudan, ICARDA, and CIIVMMYT,147 lines of the Bread Wheat Crossing Block 

Over !Q0 advanced bread wheat lines were 84/85 were screened for resistance to cereal 
assesse. for resistance to wheat stem sawfly aphids in plastic houses. There were two 
at Suran under nattrral inttation, and at T'el planting dates, each with three replicates. 
Hadva. nider aitilicia! infestation. Four Seedlings were artificially infested with two 
lines ,re resist:,,t an( they were more aphid species: Rhopalosiphuw maidis and R. 
resist'nt than tile local check, Arabi Abiad. padi for the first l)lanting: Schialris 

gramiirn :tnd Sitobior as'enae for tile second 
planting. Only one line, Mt-773 CI 

Resistance to Cereal Aphids 19294/Fortuna, was less susceptible to cereal 
aphids under both plantings.--C. Cardona and 

The same bread wheat lines were scrc:ned at A. Rashwani. 
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Project IV: Triticale Improvement evaluation, respectively. Those planted at 
Sarghaya were covered by snow in winter. In 
general, most of the lines were more tolerant

Component 1: Breeding to cold and drought than the wheat (Sham I and 
Sham 2) and barley (Rihane'S') checks. They

The breeding strategy focuses on the also had early seedling vigor. 
development of high-yielding, drought- and Sixty-two high-yielding lines plantedwere 
cold-tolerant lines with acceptable grain as an observation nursery at four locations 
quality for dry areas in the region. Emphasis outside Syria: Quetta (Pakistan), Tabriz 
was placed on broadening the genetic base and (Iran), Rabat ,Morocco), and Terbol (Lebanon). 
improving selection procedures. Although the results of this nursery are not 

available, the triticale lines looked better 
than the wheat and barley checks during the 

Germplasmn Development and Evaluation season. 

Genetic diversity is increased by developing Yield trial. The lines in the yield trials 
secondary triticale and using high-yielding were classed into three groups; exotic elite. 
wheat varieties, developed at ICARDA, and good new genotypes developed through hybridization 
seed type rye lines in interspecific crosses and selected at ICARDA, and new exotic 
(triticale x wheat and triticale x rye). Cold introductions. The proportion of 
tolerant bread wheat parents were selected high-yielding lines in the ICARDA-deve'oped 
from the High-Elevation Cereals Project. germplasm was much higher than in exotic elite 

In 1984/85, 214 F1 populations were sent and new ,xotic introductions ('[able 37). None 
to Quetta (Pakistan), Tabriz (Iran), Terbol of the lines in exotic elite and new exotic 
(Lebanon',, and Rabat (Morocco) for evaluation introductions significantly outyielded Doc-7 
in different environments. These F12's were (the best triticale check), while six lines in 
also planted at Tel Hadya and Breda for the ICARDA-de',eloped germplasm significantly 
siigle-head selection. outyielded Doc-7. 

Observation nurser,. Seventy high-yielding Preliminary Yield Trial. A total of 98 lines 
triticale lines planted Breda were the PTYT, werewere at and tested in of which 57 
Sarghaya for drought and cold tolerance developed from ICARDA crosses. Five, four, 

Table 37. Comparative performance of three groups of triticale lines under normal planting 
at Tel Htadya, 1984/85. 

No. of entries Yield of
 
Germuplasmn Total High Outyielding best line
 

yielding l)oc-7* as % of 
sig.(P =5%) Doc-7 

Exotic elite 61 17 (27%) 0 112
 
ICARI)A selection 59 25 (42%) 4 113
 
ICARDA crosses 59 31 (53%) 2 133
 
New exotic introduction 14 2 (14%) 0 108
 

Cl(lUk, ncii~tl yie'ld = 25291 kglha. 
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'rablc 38. l'erfrmanice of triticale lines compared with checks in different yield 
trials under different emironments, 1984/85. 

No. of lines outyielding checks 
Trials 'l'otal no. of Triticale 

entries (Doc-7) 

ATYT - NP* ' Q5 22 (2)* 
El' 40 2 
BR 40 1.1 

PTYT 98 59 (5) 

Nimbete i ot lira,, .hich sil!niticatI oiiiyielded 
** NP TTl I (Iia IoiI1tl plailuing; EP 

BR = Bieda. 

Table 39. Yield performance of the 
Trials, 1984/85. 

Line/cross 

IRA/BgI//Jlo (13 2659-17) 

IRA/Bgl//Jlo (13 2059-10) 

I)rira/FAS477//l)rira,'M2A 

1)oc//1RA/Bl, 

I)oc3/M2A/ lrP30l/3,I'S" 


S Sinicanl ll hi-liti yiheld i 5"- level. 

Yield 
(kgllua) 

2844 

2986 

2975 

2952 

3591 

and nine lines significantly outvielded the 
triticale, bread, and dnrtn wheal check, 
respectively (Table 38). Most of the higher 
yielding lines were from ICARI)A crosses. The 
best triticale lines are compared with the 
wheat. barlev, and tri~icale checks in Table 
39. 

Advanced Yield Trials. Of 95 lines tested 
under normal planting at Tel lladva. 2, 3. and 

significantly oulyiclded the triticale, 
durui, and bread wheat checks, respectively 
(Table 38). Under early planting. SOme 
lines had higher yiclds Ihan the checks, 

Barley I)urum 
wheat 

Bread 
wheat 

0 
0 

31 (6) 
0 

32 ( 3) 
36 (I8) 
24 (4) 
80 (9) 

43 (4) 
30 (15) 
29 (7) 
18 (4) 

the 
Tel 

checks 

IIadyn 
(P 

ealIt 
< 0.05). 

planting; 

best lues in the Prelininary Triticale Yield 

Yield as % of checks 

Triticale Barle. Duroum Bread 
(I)oc-7) wlIea I wheat 

114* 86 127* 126: 
134: 65 137* 104 
133: 71 138' 108 
117 82 127" II1 
122* 91 143* 109 

statistically significant. 
In both the advanced and preliminary yield 

trials at Tel I Iladya. none of the (riticale 
lines gave higher yields than tile barley 
check. tiowever, at Blreda, trilicalh pEt0rnieL 
better than barle, (Fig. 15). Ot 40 lines. 6. 
4. and 7 significantly oulvicided the barley. 
dilruln, and brEad whetll checks, respectively 
(Table 38). 

The high-vielding lines for all three 
environments (Tel lladva-normal planting. Tel 
Hadva-early planting, and Breda) are shown in 
Table 40. Oine of lhen, IRA/l3gl//Jlo, gave 
higher yields than the triticale check Doc-7 

although the differences were not in each environment. 

4 
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Table 40. Perforimance of some high- and stable-yielding trificale lines in three different
environments: Tel ladya nornmal planting (TII-NI'), Tel Iladya early planting (TII-ElP), and Breda. 

Yield (kg/ha) Yield as % of Tcl check(Doc 7) 
Line/cross THI-NI Tl I-EP Breda TH-NP 'I'lI-EP Breda 
.llo 95 2633 2458F 1119 106 74 121
 
Rain'S'-5 2633 3052 888 
 106 92 146
IRA/3g1/4/IA,, 2658 2929 1400 101 80 146 

Klan//Cal/3/[3gl 
IIRA/L,gl//Jlo 2533 3430 966 103 94 101 
IRA/Bgl//JIlo 2375 4077 1033 III 110 108 

1500- TCL Highest yielding 	 significantly outyielded the barley, durum, 
and bread wheat checks, respectively. A 
number of lines significantly outyielded the

LSD wheat and barley checks at Tel lladva. 
(5%) The total biological yield of triticale 

over barley was much higher in the dry1000- TCL-Check environment (Breda) than in the favorable 
Mean environment (Tel Hadya). As a whole, 
TLtriticale lines had higher total biomass than

Checks the wheat and barley checks in all the 
DW environments and locations tested.LO 	 BIN 

V 
Barley 

500

i'erformance of Triticale in the Middle 
East 

In 1983/84, new promising Iriticale lines were o 	 included in the regional yield trials of wheat 
a ad barley to compare their perforaace withb

Fig. 15. Yield performance of triticale in comparison with the two crops iiader different environletswin 
the wheat and barley checks at Breda. (Tcl = triticale; the region. n th e en irlen i 
BW = bread wheat; DW = dururn wheat). the region. In fhe Regional Barley Yield 

Trial (RHYT). the triticale line l)rira/M2A had 
the highest yield. producing 29% more than the 
improved barley check Rihane'S' (Table 41).Total biological yield. In dry areas, where In the Regional Rainled lIratm Wheat Yield

fodder is limited, straw is an important feed Trial. the tri;cale line Doc-7 was the top
for livestocl. Therefore, consideration of yielder with a 24' ; higher yield than the
total biological yield is important in iml)roved durum check, Sahl. In the Regional
triticale improvement, In 1984/85, of the 40 Bread Wheat Yield Trial, one of the triticale
lines tested at Breda, 2, 3, and 7 lines tested had a higher yield than Mexipak, 
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Table 4 1. Yields of three triticale lines compared to either tile wheat or barley 
check in (lie Middle East (Syria, Labanon, Cyprus, 
regional barley. dorum wheat, or bread wheat yield trials. 

Line/crss 


Drira/M2A (Triticale) 

Rihane (Barley) 

Doc-7 (Triticale) 

Sahl (Duirum wheat) 

Cin/P'i//Pato/3/Bgl (Triticale) 

Niexipak (Bread wheat) 


Trial 
(1983/84) 

R13YT 
" 

RI)YT-Rf 
" 

RWYT 

arid Jordan) In the 1983/84 

Average yield 
(kg/ha) Rank 

5160 
4011 
6075 
4862 
5282 
4471 

1 
12 
1 

19 
5 

24 

Table 42. Improvement 

Line/cross 

6 x 8 TcI-I-(;-170 
l)oc/IRA/Bgl 
L)oc//IRA/l3gl 
l)oc/3/IM2A/1 fl3) I/TBgl 
l)oc/I3ta"S' 

Doc-7 (check) 

in grain characters of sone new high-yielding triticale lines. 

Yield 
(kg/ha) 

2708 
2952 
2816 
3591 
3361 

2478 

Improvement in Grain Appearance 

Grain plumpness, which is directly related to 
high test weight and high kernel weight, is 
the most sought after quality in triticale. 
Many of the high-yielding triticale lines have 
been rejected by prolucers and consumers dile 
to shrivelled seed so special care has been 
taken in improving the grain appearance of 
high-yielding lilnes. 

Test weight and kernel weight of new 
genotypes have been improved. The performance 
of some of the ICA IZ)A-developed liles with 
high-yield potential and good grain characters 
is compared with the best triticale check 
(Doc-7) in Tble 42. Beside higher yield they 

Yield as % Test 1000-kernel 
ol check weight weight (g) 
(I)oc-7) (g) 

121 70 41
 
117 71 42
 
112 69 40
 
122 71 42
 
114 69 44 

100 67 37 

have high test weight and kernel weight. For 
example, one of the lines derived from the 
ICARDA cross "Doc/3/M2A/UP3OI/Bgl" had 
a 22% higher yield, 6% higher test weight, 
and 15% higher kernel weight than Doc-7. 

Grain color has also been improved, 
through interspecific hybridization and 
effective selection in early segregating 
po)ulations. -- M.A. Malik. 

Component 2 :Grain Quality 

Early-generation triticale lilnes were 
subjected to the same tests as oread wheats 
except for the wheatmeal fermentation time 
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Table 43. Promising triticale lines with good combinations of kernel hardness, 
grain size, and protein content. 

Pedigree Source TKWVPSI* Protein 

(%) (g) (%) 
Doc-7 ATYT 205 46.6 40.2 10.8
 
1)oc//RA/BgI PTYT 412 
 44.6 41.1 11.1
 
IA/M2A//I'io2/3 ,l/ " 506 49.4 40.5 
 10.7 

4/I) rira/'FAS204
 
Doc/3/M2A/UP3OI//Bgl " 516 47.9 
 410 10.3 
I)oc/3/M2A/U1'3()I//Bgl'S" " 517 45.7 4o.5 10.5
 
Doc/ta'S' " 518 48.3 
 42.3 10.2
 
Mexipak (Bread \heal check) 39.3 27.2 12.1
 

PSI ='Pal li(dt. sJ i ll \ 0i11(it16li1 Of hMt(tfcCS). 

test, which is unreliable for triticale Project V: High-Elevation Cereals
 
screening. The most promising lines, with 
 Research 
good combinations of kernel hardness, grain 
size and appearance, and protein content are
 
shown in Table 43. 
 There are several productio-limiling problems

Qualitv studies on advanced triticale in the high altitude areas of West Asia and 
material from 1983/84 revealed several lines Nord Africa and cereal product ion )Cr unit 
with improved milling and baking quality, is lOw.area Research at ICARI)A aims to 
Provided triticale flours have adequate dough remove nr reduce these problems.
strellgth. lev behave ;11a similar manner to Agrclinatically, the high altitude areas 
bread wheat flours ill .,o-lav'cred flat bread can be classed into two broad categories:
baking. "l'he. are therefore suiahle for I. Areas with a continental Mediterranean 
Comm111ercial prodtuction for htmlan foed in areas climate, e.g., lr)is of Afghanistan, Iran. 
where flat breads are a staple. This work Pakistan, T.-ekey. Iraq, Morocco. and Algeria.
confirmed earlier stivdies on the baking of 2. Areas that have i tropical monsoon climate, 
single-layered /o/iotwr- alnd saaj-type flat including coulric., such as North Yemen,
breads from triticale.--/'. hlilliums and F.1. Ethiopia. and the Andean legion in South 
El Itarrcin. America. 

The agroclimalic Icatllires of some of the 
representative sites in Iith coutinental 
Mediterranean high altilude areas were

Component 3 :Entomology examined. The long-term average temperature 
data indicate severe cold during wilnfer in

Twenty-seven advanced triticale lines were West Asian conutrics, followed bv a short 
screened for wheat stem sawfly and cereal spring and a hot summer. Generally.
aphid resistance in 1984/85. One of themn, temperatures start rising rapidly from April
IRA/Bgl//Jlo. was resistant to wheat stem onwards and there is a moisture deficiency as 
sawfly, but none were resistant to aphids.--C. the rains slop towards the end of April. In 
Cardona andI. Raslmi'an. the Atlas niountains in Morocco and Algeria the 
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clirae is similar to that of the West Asian stop. tei temperature starts rising rapidly, 
high-altitude areas. bllt less severe. arld there ae strong ,,arn gusty wilds. The 

Crop phenolcg.\ of wheat Warieties fromt wheat varieties tested ICSI)ond 1t this 
various %intelr heat-growing regions was changing climate by maturing faster Ilowver, 
studied at .Letta. 1)ata on the egetatvde the high lempelature and reduced illoisture had 
phase (so"ing to heading) and the reproductlive an ad erse eMfect on the 1000-kernel weights 
phase (heading to maturity). are shown in Fig. of the \arielies Irm ( )regon. Texas, and 
I. 	 Crambridge (N IticI had loger reproductive 

ph ,ses) collpared to alictit's frot (Oella. 

250-	 Ankara, and ran. \';alf-i[L-< SUCCeSStul in 
such environnmcnts should ha\e a long 

2.1 vegetativt phiase to survi e 	 the seere wiltelr 
2.40-
 and a short reproductive phase to avoid the 

231 high tellperaltircs and iloisture deficiency. 
230- 226 

223 

220-
220 !2	 Component I: Breeding 

210- 209 A 	 breeding and germplhsn develolpient strategy 

E %vasdevlopd (fg. 17) ill "lii gerilIlasn and 
200- pareital lines are ,creened for varioos 

slresses. prinmarily at threec sites: Quotta 

190 ~a, 	 (Pakist . An nocen r (Morocco), nitd SarglhayaS(Syria). Suppcleentary informaltion is 

'j gathered front othr sites inSyria such ias 

• 	 ULJetia Annoceur Sarghaya 
'*' 	 Drought - Frost 

a -	 - Frost Tan spot -YRandSR 

Or in of wrwltties - Earliness Powdery -Ieat 

YR aild SH mnildew 
-Common 	 - Drought

Fig. 16. Days to heading and maturity of a number of winter bunt Yellow rust 
wheat va recties grown at Quetta, Pakistan. 	 -!L 

T here st~re sllall ,iferences in umimber of 	 

(lays to heading bi large differences in tine (ermoiasn evaltuat'on 

to ntulrity. The varicties Il (Q)uetta. Irdraces 
Ankara. antld ran took 27, 30, and 35 days, Trttu n sp) 
respecti\ ely,. to matlurt after antlhe.is. 
whereas %arieties froll) Oregon and Camlbridge CB of winier tyxesmat; :'l in4(1anticpt'ti~lv. 'Ih cruises Wx S,W N 

da"s. Multilucatnio testinq and selection of F 2 s 
variety Tx IA 502-0 fron Texas did not Mature 2 

.[arweted 


at all. Ileading tilm( for wheat in Qtetta is
 
around the last veek ol April when the rains Fig. 17. Cereal breedurn strategy for high-altitude areas.
 

http:antlhe.is
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Lattakia, (disease resistance), 3reda (drought Germlhlsin )evelopment 
tolerance) and Hagla (salt tolerance). 

A complete set of the material is planted The crossing blocks of dtl i and bread wheat 
every vear at Tel ladva to make targeted contained 154 and 72 entries with diverse 
crosses of w',inter x winter or wiliter x spriing genetic make-up. respctivelv. Lines from 
types. L.ocal landraces are used as one of the those crossing blocks and the gerniplasm 
parents in the majority of crosses. The screcning plots were tsed to combine desirable 
targeted crosses !or specific adaptability are characteristics into targeted crosses. A 
then supplied to the countries of West Asia total of 850 and 390 crosses were made in
and North Africa tor testini and selection, bread and duruI wheat, respeciively. One 

hundred crosses in each of the wheal species 
were either top, back, or double cros,cd to 

Evalualion of Introduced (erniplasin further improve the gei:,:tic makeup of the F I
 

lines from last year. 
In the past 5 years more than 10000 germplasin 
entries have been e%aluated for use in the 
crossing program. To broaden the genetic 
lase. 1570 lines/varieties Irom different Segrega ting popuh tiouis. The total numlber of 
countries were evaluated itSarelhaya and Tel segregating popill tions in FF. 1-, F 5, andF4 ' 
Hadva in Syria; 127 lines wil good agronoilic :, was 1112. 867, 1208, 1845, and 5,11, 
performIance, earliness, frost tolerance and respectively. From these. 1192 selections 
disease resistance were selected, were m1ade. For seleclions tron F, 

There is close contact between ICAIDA iii(d poptilations. informatioi fiom other high 
other winter wheat programs around the world, altitude sites is used. T., co line ihe 
-ive different type. of wintcr wheal nurseries desirablC characleristics in future coriihasn, 

were evaluated at Tel Hadva. Of 664 1730 Fl crosses( ,hea!, dill:til 
line varielies screened, 109 were selected wheat, 390: and inter-specific. ,190) were 
for further evaluation and utilization. Three made. 
lines of tile International Winter Wheat The numbiher of selected F, populations at 
Perfornaince Nurserv (IWWPN ) \,,ere selected with various sites in the region is givn in Table 
large yield. early maInturity, plant height. :Id 44. The selection freque'ncv lor bread wheat 
tolerance to frost. 'They have been incl ided waVI high, whereas file selection frequency in 
ii tie observation nursery for 1985/86 to test dururn wheat was still low at tbe high-altitude 
their perforlnancc in high-altitude sites. sites. 

Table 44. Nimber of I;, )lLlatiolis selected at four different locations ill ICARI)A regioll, 
1984/85. 

L ocaiitionI 

Total 'Tel
 
Poplili tilsis etiries I ladIa Aninoceiur Ankara Quettai
 

F, ui whetia 15) 153 20 17 17 
F, bread wheat 200 745 "1 118 98 

1, (i 252 anil 1'1111 lleclivtIl'.d i ,.t' I 
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Table 45. No. of lines selected from the bread 
high-altitude areas, 1984/85. 

Syria Lebanon 

No. o f Tel Sarghaya Terhol 
Nursery lines H!adya (S) 

1W)N-A, 50 3o 27 5() 
DWON-HA 112 3,2 1P 39 

Totm lines at Tel tld'a wete 295 from which 60 were helctd. 

Observation nueries. One hundt-.'d and fifty 
and 112 lines of bread and durum wheat, 
respectively, were tested at high-altitude 
sites and the number of selected lines at each 
site is given in Table 45. he averagc 
selection frequency in bread and dururn wheat 
at the three high-alitude sites (Annoceur, 
Ankara, and Sarghaya) was 16% However, 25% 
of the selected lines at Sarghaya also 
performed well at Ankara in Turkev. Very low 
frequency of coinnionlv selected linels at 
various sites liimclights the i mportalce :nd 
need of breeding for specific adaptability in 
these areas. The yields of ;elected lines at 
Tel Hladya were higher than the check 
varieties, Bezostay8 1 (5.3 t/haariid Mexipak 

65 (2.7 1). The results from Tehran were not 
available. 

For five seasons germplasni has been 
screened at Sarghaya against cold. drought, 
disease, and agronomic performance. During 
1984/85, 1569 entries/varieties of duruin 
wheat, brrad wheat, barley, and triticale in 
various iiiurseries were planted in early 
October to identify suitable parental lines 
for future use. Two hundred and eighty 
lines/varieties with good agronomic score and 
cold tolerance were selected, 

The overall selection frequency of 
ICARDA-supplied winter wheal lines at Anroceur 
(Morocco) incrvaqed from 2% in 1981 to 25%1, in 
I985. At ()uetta (Pakistan), 2751 of the 
material was selected in 1985 comparcd to 8% 
in 1981 and at Sarghaya the frequency Went up 
from 10 to 30% in this period. The overall 

and duruni wheat observation nurseries for 

Morocco Turkey Commonly selected at 

Anroccur AnkLra SA AT ST STA 
(A) (T) 

22 21 3 2 7 0 
13 25 I 5 4 2 

genetic base at Tel Hadya has also been 
considerably improved. For the high altitude 
bread and durum wheat observation nurseries at 
Ankara last year, 15% of the lines were 
selected against tan spot and yellow rust and 
for agronomic score, compared to 2% in 1980. 

In 1983/84 the selection frequency of 
bread wheat material was higher than durum 
wheat at varioos high-altitude sites (Tab!e 
,46). The poor performance of most of the 
durum wheats in these envircnmeints was 
primarily due to their low disease and cold 
tolerance and narrow adaptation. Large 
amount- of durum wheat gerniplasm front various 
countries were screened for these traits, but
only a few lines could be selected. This 

highlights the need to broaden tile genetic 
base for these traits in cultivated duruin 
wheat. 

Evaluation und Utilizntion (if Triiicum 
dicoccoides 
The results on scrcening and utilization of T. 
dicoccoidesare summarized in 'lable 47. 

Most of the lines were tolerant to frost, 
whe-eas most the durum wheats were 
susceptible. A large number of 
lines/varicties of 7- aestum were resistant 
to fros./cold. 7. dicoccoides also performed 
better under moisture stress (230 irm) than 
durum anti bread wheat. Of 15 dicoccoides 
lines, four were moderatcly to completely 
resis!,nt to stripe rlst. 'lThIe resistant 
gene(s) for stripe rust in dicoccoides could 
be valuable as they might be different from 
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Table 46. Number (if lines selected from the winter cereal germlplasm at different sites, 
1983/84. 

Iocation 

No.of Pakistan Morocco Syria 
Nursery Entries Quetta Annoceur Sarghaya Tel Hadya 

HA -DON 400 42 35 45 127 
HA -BWON 150 38 13 35 85 
IWBWYT* 150 31 13 30 56 
IWDWYT** 178 "1 6 23 99 
F,'S' HA-DW 150 41 22 29 74 
F,'S' HA-BW 150 62 51 60 81 

Initial Winter Brind Wht't Yield Trial. 

Initial Winter Durum V1hcat 'iield "rial 

Table 47. I:aliation of 7. diccocoides lites collected from Syria. 

Days to 

ICARDA Piaiit heading Spike 1000

accession Protein height after Yellow length Growth Frost Leaf KW 
Ilo. (nitent (ci) rust habit characterC germination (c1) tolerance* (g) 

S *t 20010 2-I'Oh I15 179 It 14.0 SI' I NI, 20.10 

SY- 2013 20.79 120 109 50S I 1.3 P IlL 25.20 
SY 20017 20, !5 100 1(t R 10.0 P I IlL 18.75 
SY 20.21 20 97 I i5 170 5R 12.0 I' 1 Nl 20.00 

S )1 2Gr5 2,52 ;20 171 20MR 13.o ) 1 NL 22.75 

SY 2oo N" 22.07 10W 181 R I.(" 1) I NL 26.15 

S%  200)0 21 98 i05 178 20NIR II.t) P I NL 22.10 
SY 21)0'0, 23 80 95 171 30NIS 9.3 SP . NL 18.20 
SN -20101 .0.52 105 I,' 70S 12.0 SI' I NL 20.50 
;Y -210110 -3.72 95 173 65S 11.3 SI' I NI . 22.95 

SY 20121 2) 43 80 159 60S 8.0 SP I NL 16.(X) 

SY 20 l12 2(.-43 90 16-1 853 10. 0 SP I NI. 15.10 
SY 201,.4 22 02 95 176 30S 9.3 SI1 I NL 10.10 

SY  201 e4 2357 80 175 755 10.3 P 2 NL 18.50 
IQ - 551 .2 21.97 (A) 159 HOS 7.6 SI1 2 13L 10.50 

*I , 'm v I" A, l,, ii,,,1 hi S5.) (,, W , da 'ti CIhtk V'irlelty Bl -x.1ya wted 2. 

P' l/l~l1' h " Hd 1;lpl-!hFM C.l '11 - ",'~l', 

BI- tih N1. IRl , dI o hnm ls c~t.N-, .Lm id~ l~,- ,-
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those in durum and bread wheats. Oi average, 
7' dicoccoides had 25 tillers/plant, compared 
to 3.5 and 5 in d.,'um and bread wheat, 

respect ively. 1. dicocoides also had a very 

high protein content (20.2-25%). 
A study on 75 I derivatives oh L di, 'in x 

1. dicocidh. indicate,- that the pgt't(s) for 
these characterislics can be lralserred into 

I. durin (Rachis 2: I .- 15. lN83). All the 

i 1te rspec ific F' s we IT cold tol era It, 
resistant to stripe rist. and had very good 
tillerinv (22.5 tillers/plant) and protein 

coltent (15.0-20.1,; ). Therefore research on 
the utili-'ation oh 1.di'oc'oidc. to i niprove 

. durnim and I. (ts livilm was expanded. 

1.dicocoit' AIs crossed wilh (1n11ni andl bread 
whtieat as follows: 

/.&11-1n! /. (t (l ( oid3 I. dthl'run 

F.do rint 1.dioid,de'. (/l'shivain 
1.ac.li v11I! 1'. do'a,o )ides' / 1.a'Sli ivtn. 

In 1984/85, .1501F crosses and 100 

backcrosses were made. The number of 

Since 1'. containsdi'occoide desirable 
gene(s) for several agronomic characteristics, 
more dicoccoides will be screened from other 

sca1rces. 

Yield trials. Preliminary Yield rrials and 
Advanced Yield Trials of materials for hig', 

altitude envi ronnments were carried out at TO. 
Hadva and at tilehigh altitude out-reach sites 

in the region. Each experiment contained 24 

entries in a randomized complete block design 
with three replications. 

Preliminary yield trials. Two experiments on 

durum wheat were carried out. The overall 

progenies from earlier crosses were F, (112), 
F"3 (45), 14 (390). 

Most of the 
plant t-vpe with 
and 1'.dicoccoide.s 
protein content 
sacrificing kernel 
48). 

and F, (240).
 
F4 progenies had desirable
 

frost and disease tolerance 
considerably improved the 
of the progenies without 

weight of T. durion (Table 

Table 48. Protein percentage and 1000-kernel weight of F 4 

seeds froin interspecific crosses. 

Parents and crosses 

1BD 272 
BD 1658 
T. dico. SY 201
T. dico. SY 201

01 
89 

BI; 272/'T.dico SY 20101 = 

= 
= 

BD 1658/T.dico. SY 20189 = 
" 
 = 

Protein 

(%) 

1000-KW 

(g) 

15.2 
15.6 
20.5 
22.1 

38.0 
37.5 
20.0 
26.0 

ICS 234 
ICS 253 
ICS 236 
ICS 237 

21.6 
18.1 
20.7 
18.3 

37.6 
37.6 
37.6 
41.4 

I(CS 243 
ICS 244 

20.3 
17.5 

36.3 
47.2 
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average yield of the 48 entries was 2778 4500- B
 
kg/ha, compared to 2517 kg/ha for tie check,
 
Sham I. Eleven entries, with an average yield L.SD
 
of 3404 kg/ha, significantly ontyielded the 4000- (5%) 3
 
check (Fig. 18). 
 c
 

One hundred and twenty lines!varieties of B
 
cold tolerant bread wheat were tested with 3500
 
Bezosiava I (winter type) and Mexipak 65 LSD 11
 
(Spring type) as checks. The average Nield of ; (5%){ A
 
these lines was 3095 kg/ha, compared t) 3671 : 3000 
kg/ha and 3209 kg ha fot Bezostava I and -5 A120
 
Mexipak 65, respectively. Only three entries, A C
 
with an average vield of 4248 kg/ha (Fig. 18) S
 
significaltly out-yieided tile U -best check. 2500-


The vield anld other agrornoin ic
 
characteristics of these lines aie presented 
it' Table 49. "'hlevcre selecited at (,)era and 2000-

Anrocetir last year andi at Sa!gliava and Ankara 
oil 11C basis of agronontic score and disease 
tolerance. All three lines have intermediate 1500 

growth habit, are resistant to stripe i'ust, Durum wheat Bread wheat 
anl contaill ovet" 12% pIrotein. A. Overall average yield 

B. Average yield of significantly higher yielding 
Advanced yield trials. In durim wheat, six lines 
lines significantly outyielded the check, Sham C. Average yield of check variety, Sham 1 and 
I. The lop-yielding five lines were all Bezostaya, for durum and bread wheat, 
resistant to yellow ru.i a rid had higher respectively 
I000-kernel weights than check Number of lines in thc grouptile (Table 50). 
Only two cntrics, 9 and I I . had intermediate 
growth habit while tile other three were spring Fig. 18. Performanrro of new durum and bread wheat lines in
 
ty pe with a high level of' cold tolerance, the High-Altitude Preliminary Yield Trials at Tel Hadya,
 
Entries 10 ((,-130/414//44/3/AA'S') arid 17 1984/85.
 

(CP/GVZ 156//Kohak 2916/D/Sincape 9) also
 
otyieldcd the clieck and were resistant to 
frost damage. Entry 9 was selected at thre, Tile high-altitude areas of the region have 
high-altiude sites. Ankara. Annoceur, and very divese agroclimatic conditions, so more 
Sarghaya while entry 13 performed well in emphasis will be given to breeding for 
Turkey. specific adaptability. The crossing program 

In the bread wheat experiment. two and breeding strategy will be further 
varieties, Katya and Trakia, have diversified in close collaboration with 
signlificatly higher viells than the best national scientists.
 
winter wheat check ('able 51). Yield data More emphasis will be given to developing
 
front other outreach sites in the region are frost/cold tolerance and Ii sease resistance
 
not availabIe, 1Iut, based oi yields and using olher tiuicwn species, especially T.
 
observations in various tilrserie,, at vatiolls dicoccoides. Tlie research on barley for
 
sites, vatiely Katya seemed to pCform well iin high-altitude areas will be further
 
various etivironmeints. expatided. -- M. Tahir.
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Table .19. CliraCcristics (if tilc most promising bread wheai linesi in the 1i'WYT .. 1A a, Tel Eantya, 198/85. 
Ewr'y Yield Days Plant Growth YClow l'tcin 104-KW 

no. (kiha) to to height habit* nist (a-) (g) 
huadigll maturity (ciln) 

21 -1,88 +1o 179 90 I R 12 1 2t.8 
3 -122 147 177 90 I P 12 , 33.3

22 -4133 1-7 17t 80 1 R 13.3 28.2
12 1333 i147 181 85 W MR 1.1.0 39.1 

24 3277 1-15 175 75 S S II.o 24.2 

L") 15": 572 

Er11 3 I I IVl, w, I,,S 1!5. I A-nW 1IA4 WS, I(-'%k"I 13411 %I' -1\P01'
 
Ilt C( h.tI., I \I+ 4 I%I NI) 2 5,RoW CCC hm,t Mt-ItO IMl
' (W 2A' OAP
 

Ilt22 hXXN , ',.P l \1' OM'
 

Ll-t I- ,' c p,2 NI 

XXN\ t, I , lit- S Sl 'liivtl 'I- I iII~sll nedidle Iype. 

Table 50. Pcrformancc of the highest yielding lines In lhe Advanced Durt tn 
Whealt Yield Trial (Iligh-allitude) alt Tel fladya, 1984/85. 

Plant 
height 

l)ay, )ays at 
EnItr Yield to (o ma 'it'fly Growth Yellow I000-KW Protein 

lin. (kg/ha) mature head. (ctn) habil* rust (g) (%
10 3181) I i77 80 S#l R** 51.6 13.3 
II 35oo 1-8 181 110 1 R 52.7 12.9 
13 3522 118 177 85 S R 47.5 13.3 
9 3400 152 181 70 1 R 46.1 14.0 

20 3231 1,18 177 80 S R 51.4 12.0 
Check 250) 153 18o 80 S R 40.8 14.6 

LSI) (5%) 758 1.7 10.1 

No 10+ Clist'l Piti'l~o\,S 

No.11 - BitS' -hh; VZ 39-1 
' No.13 AA *"S3 qIV 'tt'l'V'/.'/'g'3/GVZ 466 

No, 9 (haiu';Vr,.,,' niat th I (.' 1,aiCrS'/4/In . 493. 
No.20 M i'S':2 ,.3-,A'S'.,rlJ1708,'BD 1543. 

(hlet): - Shilill I 

* S Sprinll lp . I : Ilnttliie type.
 
** R eRsiatiii.
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Table 51. Pertnuvivnce of tie highesi yielding line in the Advanced Winter Bread 
Whent Yield ''ril (-igh-Altitudc) ;i TOl Hiadya, 1984/85. 

Yield Days Phant 
(ii.,!la) to ieight 1000-KW Protein V'ellow

Vnriety b__Ieiding, (Cill) (g) (%) rust 

Katya A- I 4778 141 90 30 12.6 R*
 
Trakia -1778 
 1-13 85 37 12.3 R
 
Bezostaya I (Chcck) 3789 145 
 95 39 14.0 MR 

LSD (5%) 918.5 N.S. 10.7 

*R = Resislii. anld NR .- Modt'rnt'lv rcsisidfit. 

CGtnponeiit 2 : PathologN, R.J. Metzger. Oregon State University, for
 
screening against commcn bun! during 1983.


Three major disease', coMn11011 biun (17iletirt From this inaterial. 707 lines 
 resistant or 
foeida and 1. carics.), veilow rust (I'Pu('hia moderately resistant to co lztmoi bunt (< ,0%
stri for;;~),. anc tilspot (ltilnittojio1 infected hCads) were selected for further 
tItici-rep'nfis), cause econoitc losses to Sctmf'lrllg dulring 198,/8. lightecn lines did

wheat crop in the high-altitude areIs of West not germinate and the :claining 689 were
 
Asia and1lNorth Africa. Artiticiallv created grouped into ll ree calagor,.,s ha<,ed on growth

eoiphytotics are used 
 to screen for common habit i.e.. winier, faculttive, and spring

bunt and yellow rust at ICARDA . For tan 
 spot, types. werc 2-19, and 322 inThere 118, liiies 
natural infestation is required: material is each category and tile ren number of da (o

therefor . at tur
screened Anno. (,Moroccol, heading was 137. 131. and 127. respect'ely.
 
wtere tin spot occurs owcrv year to %arvinlg Ninetv-thrcz (80.8"' ) lines in the winter
 
degrees. A two-prngcd approach is followed type. 
 110 (45.5 .';) in the faculttivc type., and
 
to develop ne%% wheat gcripla."ll tor the 79 cc
(27.7.1) in the spring type i resistan! 
high-altitude areas wii liscasc reistaicc: or Inioderaelv resistant to ,'e!-w rust (0-15% 
a. IrNrodineed gt',it pasirt is screened to severity) and cciOl 01in it (I. '10% infected 

idt 1111fy ile'w rcsistance soulrces for use as heafds). Pic higher ipercenlagcs of resi tant 
.parental slocl, in tle developlent of tie%. atnd inoderalelv rcsistawil lite> in the winter 

germilplasm . and facullative groups conpared to the spring
1. Advanced Iinesvarieties aid early groti p could be due to natural selection of tile 

segregating populations are screetlned. wintler arid factlltalive types in tile Turk sh 
Anatolian Plateau where common unlt i7 the

This work will be expanded in lost serious disease. Atvrpalively the 
collaboration with the national progratlis. entries of, these two categories ini t lItthave 

escaped the ease due to their atatiess 
Tel H-adygt. Tht,efore, all 285 lilies resistant 

Screening of Introduced Vlict Gerilnasin or moderatel v resistant to diseases willboth 
be tested again in 196'5/86 to confirin diir

A total of 1304 ines of wheal germplasta resistance to cotinion bunt before release to 
primarily from Turkey were supplied by Dr. tile tiational programs. 
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Screening of A\ivatLed and Parent Liies for In durunt wheat, DOH had tile highest 
Commllon Bllnit 1k{esisti.Ue percentage (62.5%) of resistance liiies (< 5% 

infested heads). followed by DCH with 49.3%. 
1nC011n1on B1Unt Nursery I (CBNI-85) the On average, 55.9% of duruni wheat lilies from 

material includc(Id from high-altitude )rojce(t the high-altittide -project were resistant 
was: compared to 17. 1% of other durum material. 

Durtum Wheat Crossing 3lock- HA The frequency ('%) of resistant lilies in 
(DCII): 69 entries WOH and WCH was 50.1 and 49.7. respectively, 
Durum Wheat O1bservation Nursery-- HA the highest among all tlie bread wheat 
(DOH): 104 entries material. A very high proportion of tested 
Brenid Wheat Observatiot N'rsery - HA lilnes in both douruimn and bread wheat were 
(WOH'): 149 entries completely resistant. Resistant lines (< 57, 

i3rea,. i c;. ("ro:l;iIte ilocl, - IIA inl fcted heads) will be re-tested for 
(\VCH): I C 1nrie:conidrination. 

Table 52. Qualit% characteristics of advanced lines for high-elevation areas. 

Pedigree 	 Source PSI WMFT TKW Protein 
(%) (t~ill) (g) (_) 

Bread.( wheatl 

RI. 601(1/tnia iW1 I 	 CBW! 10 42.8 188 36.1 13 2 
(MIH 7S.6h.fY-23--3Y-IB-0Y 

IA)vri n 6 ;5icn "132 39.6 159 40.2 14.0 
MV 22.77 98 38.8 159 35.7 13.1 
l3('z./l'o'SJ;ll 	 " 42 42.0 175 33.8 14.5 

SWM 75-4,3-04 I 1-5H- IP-()P 
1"'3 71 /NK' S WON 96 48.9 216 41.3 15.3 

SWIM I 287-'tAP-2AP-IAP- 0 AP 
4-22/SKI) .'3//C 126-15/74-6 70 44.1 226 35.0 16.0 

15/IChambord/5 331/NIt/ 3/KAI 
/,1Il'n//MIi2'' )101
 

1CW 81 - 1630- I ,AIP-AP-0AP
 

Pedigree 	 Source SDS TKW Protein 
(ml)) (g) (%)

Di--i--i w-he-at . . . . . . . . . . . . . .. 

T.SP.V.NP.CV-Oued Zenati 36F CBD 5 38 41.4 15.7 
T.SP.V NP.CV. 6;do 621 " 19 35 50.9 14.3 
Fg'S'/RabiS" " 23 36 44.7 13.2 

I.74. I 13-41.- I .\ I- I AI- IAP-0SII-0AP 
Arganas 	 77 35 41.6 14.2 

C() 22350-A-Q)NI-2Y-2M-OY 

=PSI Particle size index (hardness), WMFI wheat neal fermentation time (protein strength), TKW = 1000-kernel weight, 
SDS = Sodium dodecyl sulfate sedimentation volume (strength in durum wheats). 

http:1k{esisti.Ue


hitntaiionalCooperation 161 

Table 53. Durun lines from spring x wheat crosses with 
high protein content and kernel weight. 

Cross ind pedigree Source SDS TKW Protein 
(nl) (g) (%) 

Alforge/Sert Bagday IC-F4.durunl 61 .640 18.2 
ICD 81.1798-74P-9AP-OAP 293 

Alf/Sert Buday 289 60.843 17.7 
lCD 81.1798-7AP-5AP-OAP
 

Alf/Sert Bugda 
 291 34 57.9 17.3 
ICD 81.1796-7AP-7AP-OAP 

Alf/Sert Bugda 288 34 63.5 15.7 
1CD 81. 1798-7AP-4AP-0AP 

Screening Segregating Populations for protein strength using the SDS sedimentation 
Yellow Rust Resistance test. SDS volumes were 11-57 nil, with a mean 

of 33 in*, for 217 selections. Therefore,
All the segregating populations were crossing bread wheat lines with durum wheats 
artificially inoculated with rust. the selection of whichyelloW enables genotypes
Highly sui:ccptibie poplilations were discarded retain their durum wheat hardness and 
and selection was carried out only in vitreousness, but have significantly improved
resistant population;.--O. Manluk and J. van gluten strength. --P. Williams, F.J. El 
Lettr. Harainein and A. Sayegh. 

Component 3: Grain Quality Project VI : International Cooperation 

Ovei 2500 tests were performed on The Cereal Improvement Program aims to provide
high-elevation breeding material. Promising national cereal scientists with the technology 
genotypcs from the advanced material are shown and information to improve cereal production
in Table 52. their own andin countries, enhance their 

The lines from durum wlcat crosses of skills and ability to use them effectively.
spring Y winter types of locil landraces have Active and close cooperation with national 
high kernel weights and protein percentages research organizations is important so ICARDA 
(lable 53). They wkere ilso characterized by and national scientists jointly identify
high SDS sedimentation volume, which is problems and priorities and draw up a shared 
associated with high protein strength, agenda for research and training.


The particle size index ("SI) method wts The needs of the region 
 are great and the 
used to identify genotypes with durum program's budget limited, E-) organizations
;.vheat-type hardness in crosses between bread around the world are encouraged to supplement
and durum wheats. This selection inediod for ICARDA's activities. This global network of 
F3 and 14 material indicated that the cereal researchers and the region's scientists 
distribution shifted towards the bread and policy-makers influence the program's
wheat-type hardness in F4* Durum types in priorities and strategies. During 1984/85 the 
this early generation material were tested for program strengthened cooperation with national 
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programs and developed new links with 
institutions within the region as well as 
centers of excellence in the developed world. 

Collaborative Projects with National 

Programs 


The 1984/85 re~ults from the collaborative 
projects for each of the countries in the 
region were individually reviewed and 
workplans for 1985/86 were jointly developed. 
Highlights of these projects are reported 
here. 

Cyprus 

The collaborative project to identify 
early-maturiag, drought-tolerant barley and 
duruni wheat lines continued with the 
Agricultural Research Institute. I. icosia, 
Cyprus. The material was tesied at three 
locations in Cyprus by Cypriot scientisis and 
the lilies selected were brought back to the 
program. These sites are used to develop 
germplasri for low-rainfall and mild-winter 
areas. --.. hlodjichrisiodotlo and C. 
Josephides, Agric. Res. hlst., Nicosia. 

Egypt 

Aphid is becoming a major pest of small grain 
in Egypt. Sudan, and other countries. Yield 
losses (fue to aphids are estimated to be about 
20% in Egypt. and many farmers must spray 
their field once at least, especially in upper 
and middle Egypt. The most common aphid 
species in Egypt are Rhoptlosiplttum padi, 
Schizaphis ,¢rclinumnn. R. maidis. and Sitobionr 
(wc.'nae. 

A collaborative project between Egypt. 
ICARDA. and CIMMYT was initiated in 1984/85 to 
screen for aphid resistance in winter cereals. 
This season. 140. 150. and 166 lines of bread 
wheat, durun wheat, and barley from the 

Regional Crossing Block 84/85 were screened in 
glasshouses and in the field (Shandwell 
Station). 

In bread wheat, three lines were 
moderately resistant to aphids in the 
glasshouse but not in the field. Three 
entries (7, 45. and 79) were less susceptible 
under both conditions. 

In durum wheat, one variety (Creso, entry 
rno. 25) was resistant in the field and 
moderately resistant in the glasshouse. 
Fifteen other entries were less susceptible in 
the glasshou s and in the field. 

Eight lines of barley were moderately 
resistant in the glasshouse, but none were 
resistant in [ie field. Four lines (142. 141. 
143, 55) were less susceptible in the field 
and in the glasshouse. 

A number )f barley lines was screened in 
the coastal area of Egypt where short-season, 
drought-tolerant barley is predominantly 
grown. This cooperation is being further 
strengthened to develop heat- and 
aphid-tolerant, wheat and barh y 
lines.--National Program scientists aml. 
ICARDA/CIMMYT scientists. 

Ethiopia 

Barley i.; one of Ethiopia's major food crops, 
grown on niore than one million hectares in the 
highlands under stress conditions Yields are 
400-2000 kg/ha. Under the agreement signed 
between ICARDA and Ethiopia in 1984, ICARDA 
assisted the Ethiopian program by providing 
consultancies. germplasm, literature, and 
training. 

Iran 

During 1984/85 a small project was initiated 
for cooperation in cereal itiprovement. The 
program exchanged germplasi. scientists, 
scientific information, and literature with 
the Iranian national program. )uring 1984/85 
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four Iranians trained tie Jaradat J.P. andwere in Cereal (Jordan); Srivastava M. 
Program's Residential Course, five Iranian Nachit (ICARDA); S. Jana (Univ. of 
scientists received individual training, and Saskatchewan, Canada). 
about 30 Iranian researchers visited tie 
program. Lebanon 

Jordan The program continued to use Terbol Station 
extensively as a high-rainfall site for

The Winter Cereal Project was extended in testing germplasm performance. Yield trials,
1984/85 and involved the Ministry of observation nurseries, segregating
Agriculture. University of Jo.dan. and ICARDA, populations, crossing blocks, and disease 
with funds from USAID administered by ICARDA. screening nurseries for barley, durum wheat, 
The main aim of the project is to demonstrate and bread wicat were planted. Results from 
and encourage the use of improved cullivars the station complenented those from Tel Hadya.
and beneficial cultural practices recommended The program provided assistance and SUpport to 
by the Cooperative Cereal Improvement Project. ARI, Tel Amara, in varietal improvement and 

In 1984/85, two types of field experiments seed production. 
were carried out; variety verification trials In 1985, the Terbol Research Station was 
and traditional vs. improved farming practices also used as a summer nursery site. Results 
demonstrations. They were planted in large encouraging and furtherwere improvement is 
plots in five farmers' fields, two in zone A envisaged. 
(> 350 nim average annual rainfall), two in The most promising wheat and barley lines 
zone B (250-350 mm average annual rainfall), were multiplied and provided to Lebanese 
and one in zone C (< 250 mm average annual scientists aid to farmers in the 3ekaa Valley.
rainfall). In the variety trials, three or In spite of difficulties in Lebanon, there is 
four durun wheat lines/varieties and two close cooperation between ICARDA, the Lebanese 
barley genotypes tested zones and national the Americanwere in A B. program, University of 
In the farming practices experiments, tIe Beirut, and the University of St. Joseph, 
effects of seed drilling, and fertilizer anid Zahle. --N. Rubeiz and A. Aziz. 
herbicide application were demonstrated, using 
Haurani or Deir Alla 2 in zones A and B, and Mor ' 
Deir Alla 106 in zone C. 

A report on the Jordan Cooperative During 1984/85 special efforts were made to 
Improvement Project 1978/79-1982/83 is assist the Moroccan national program to 
available from the program. improve barley and wheat research. Besides 

The program also collaborated with the the regular inlernational nurseries of barley,
University of Jordan. evaluating and targeted forYarmouk, in wheat, triticale. gerliplasin 
do rum wheat landraces frlmn Jordan. The high elevation or with resi stance to septoria
landraces, collected fron different leaf blotch, tan spot. and lessian fly, were 
agroclimatic zones in Jordan. were evaluated provided to the Cereal Program of INRA. Gne 
at two locations in Syria. at the Universitv in-country corllrse and one travelling workshop 
of Yarniouk. Jordan. and at lie University of were organized in Morocco. and several prograin 
Saskatchewan. Canada. Researchers at the staff 1,articipated with Moroccan scientists in 
University of Saskatchewan are studying the selectioo and evaluation. Several scientists 
isozyme patterns in the evaluation of stress from the national program visited 
tolerance. particularly drought tolerance.--M. ICARDA.--Natio'nd 'roqram SciO/loi.mts (and
Duwavri, N. Katkluda, A.M. Tell, and A. ICARDAiCIMMAYI scicltist 
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Pakistan The season was characterized by , short,
 
warm winter andltthis. cou;,lcJ withl late
 

Significant achievements in collaborative 	 pantin ter a ted plnt deve le 
advr allvcntid 	 nresearch between ICARDA, PARC and the 	 planting l ih Mani thivelop 


a i d \.a,+,phfi , \'cm-a prc l
lh spt ic oaleprovincial agriculture departn ents during the 
pre"a10W 1,past 4 years include-

the tilt!Ihi ir iv, ! oitlh slt.'ro l< ';i10yh~ 

a) (Ievelei et of a ackagr of production 	 thei il t, 0 tit 2 p hla'its( o i bs i crell'. 
ro th hlwh- ltiY mi,'actitesrs 	 eieitti.tite 

pracliceS lot the highi-altittd areas of which persisted to ti irs: "ir"[ o, March 
hat'ichi stat when tile plants j:. ,r'. .niestation was 
idetifation oht a 01 highest the area. bynombit :le'.n in (Gczira followed 
resistant. clroti o atnd toile -att. it i. Turabi. il it Wa. exceptionally low it! the 
tigh-vi kldiity ao: bretd ludeika area. .tI (e'ira and "i r:hi all theU 

tJul[r wheal and 
Iott ta ntesled. whichc !;it ciiethC~l~leri Cd research l\ 	 liit .ap.bilitie'; Jt',.()crc is 

tie economic level lo! chemi,.al spraying.
sitppl\11 tile ettal acid 	 '1iW ,reoru. Itnes aliz I'qiiltnet n the wt-, highly

nlll)rthet"\lteat t ecinu aio Itestalt'C 

AR -Sar\alI. 	 siusccptibl,' to aphid allact. A IIInibIer of 

The package 4! proouictio is~ lines were not infested at lindeiba, but this. 

bong~ (tiistrted t, far ts unde' does not indicate rcsisanicc becane the aphid 

the i-AOIARDA/lAKI pioe "On farml population was .,tionally ew at that ite 

demonslratior trials iniwhet'. Dietailed In the 1984185 ieas i onam wh' 

rt-sults of tihe prot.lct art avalabhe Itoto tile 	 yield trial Wait iuitiitcd s 11tt the 
,


programn. A FA ICAIJA PAC review en iarticipation had fimancial support of IA.RI)A 

recoumeided the coinuaon of tis w a and (.IMMVt. There were two obie clivcc. (I I to 

its further cxpansion. :A() and P.\RC w.ill tllable breders to test their cil' materials 

contri- extra lund! and IARIDA will outside the cuperiit~cnil t:;tiotns. and (2) to 

Conitinuie to 1 ro..id(Ic tchnlical assistate. deiOltitrat, to farlrls the poetnlial of new
wih iittelvarieties 	 andl itfptroved ti~llpatcs

cl rl pr ticesThe citllalhoratitin, which kas iiiated ill 

1980'81 Ihas. resulted illa joint collaboralive Since this '.mas t ilst Year o? the projut. 

project etwe t 1SAlI C.A RIA!PARC to only si .itesr ''r tsed. There were 10 

strengthen the research capabi':tics of the entrie:. tiot the tril i the fits! and second 

Arid Zone Research Institute, Qietta, for tlhe entrieS \.Ci C V-1I I t tle 105t were 

seniarid environmentis Pakistani.--S. tAtliner Ith e raiadot p:oilsii - and two 	bet'eding ltt,.
Alotanntd (jnfta.wd 	 1. at' did anid >Je'w -al ine WaIi,irat';1( 	 e)ntr\11}


fAl Nil, wS attoi-. the top vieldet 5 at each 
Sudan Site and hid the hi,:hc ! tti:.;ti Vielt across 

sites. 
Tile collaborative project bctv cu Sudan lo iniprt w',,heat productif ICARI/, and 
ICARI)A and ((IMMYT scree:nini, Suda untdertiken ne'w lot.':'.on !or aphid have it t, tllaticd 
resistance in winter cereals was iniia:ed iin h,. OPE(. led o, I,,'\iH)A Nih, Valle, 
1984/85. Dhuring the season, 150t 19!, id Iot Project lot faha bean in i an?'! S!da.aid 
lines of durum wheat. bread wheat, atic hlalt ICARs,, and Sudansit mitis- ani. extonsior 
from ICARI)A, CIMMY'l. Egypt, tdtJ udan wet workers have developed a f(olitiendcd !tacka. 
tesed against th Iwo Ir den aphid oi tltuchnotgi'e, to t k ien all( 

, '1
spec:le , 1h alo tj.'llilim ;::1/!iii:! 	 nstrawe 1(1 flit! Pit' ,t dctoll - am1 : 
,'ra 1ttnl, it thrtec iocatlitn>, -* .;:o Resesal!,!,•calio#scale --. 1, ro.,,v . n ,' , 

Station. i itabl att htduibr, 	 l(ARIUI MA,'(' ,ot'f 

http:jnfta.wd
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Syria significant, except at one location. No lines 
performed better than the local check, Arabi 

The cooperative cereals (wheat and barley) Aswad. in zone C. 
on-farm trials, jointly conducted by the Cooperation with ARC-Douma extended to 
Syrian Ministry of Agriculture and Agrarian cereal pathology, and included: 
Reform (through ARC-Dounma) and ICARDA's 
Cereal Improvement Program were carried out (a) monitoring cereal diseases in the 
according to the workplan jointly developed different agroclimatic areas of Syria.
at the beginning of the season. These trials (b) evaluating lines planted in FFVTs for 
test a number of c ,-real lines proved to be their performance to diseases under 
promising ;f the research stations, in large national field itifeclion and under 
plots in farmers' fields. The 'arietie- tested artificially created epidemics. and 
came from the Syrian national program, ACSAD. "C) screening ARC-lDouna promising lines in 
and ICARDA. A report on the findings is ICARIDA's regular disease site!,. 
available from the program. 

lit 1984/85. 31 wheat and barley variety The weather during the seasoii did not 
verification trials were planted. Trial sites favor rust ,,r Septoria trihici blotch 
were selected to represent tie mrjor development. Co.,non bunt, covered smut, and 
agricultural zones where cereal crops are bacterial laf-streak were the major diseases 
growti. Bread and durum wheat vere tested in zone A. Major diseases of zone B were 
under irrigation, in zone A (> 350 rnt annual scald and barley stripe. tile latter being the 
rainfall) and in zone 13 (250-350 min annual major disease of zone C.
 
rainfall). Barley was tested 
 in zones B and C Valuable information was obtained on the 
(< 250 in i annual rainfall), performance of wheat and barley lines planted

For duruni wheat. Sehou had the highest in FFVTs towards the major diseases prevailiig 
mean yild under irrigation and in the last in Syria: common bunt and septoria blotch of 
thrce sc.,sons, it yielded 6-46 % more than the, wheat; yellow rust, scald and powdery mildew 
locai variet . (;ezi ra 17, under irrigation. of barley.
This line iiay be released in Syria. II zone Advanced yield trials, segregating
A, the new line, Kabir 1.was the top yielder populations, crossing blocks, and disease 
and it will be further tested in the coning nurseries of wheat and barley from ICARDA were 
seasons. In 7one B. Ori Rabi. Korifla. mid at a number of researchplanted stations in 
Haurani did well. Syria. Joint planning, visits, and 

"Fite bread wheat line. FIlk'S'-flod"S', had discussions were arranged by the Ministry and 
an outstanding perfor ma ice for tle third ICARDA scientists and useful selections and 
corisec-utive vear, It ranked firs' ut lh under crosses were i. Je from these materials. 
irrigation and in zone A. "lhe av.:rage yield Training. from short intensive courses on 
advantage over Mexipal, 'in the last thr ee specific topics to informal instruction, was 
seasons was under arid '-it, an20 irrigation 21 iimportant feature of the collaborative 
zone A (4ain qlualit ' characl rristic, anid program.--NationalProgram (ARC) -'cientisw,
disease resistance were al o bettc that: J.,. Srivasravu, S. Aonied, M. Michaei, arc 
Mexipak so it is recorim mended fo:- relhase for oilier Cemal Improvetnell. Prograin scierIsl'n 
zone A and irrigated areas ;n svri[, 

In z:(rtc 1P. the barle. line. Fura I 1 1.. 
ranked first ini grain yield. f lowe ; by ttri 
local check, A rafi Abia,;. fioweve; Ih' 'lic dteiaile( resuits; ( h;h- unislt 
dlfiere cc'e hetwet'., tir( tw\ wa ; n,. Co Ilah)o rat i k ro c! arc avarlable thvcrT froi 
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program. Highlights of the season's 
activities and results are reported here. In 
the first year of durum wheat yield trials, 
three lines had good yields and resistance to 
septoria leaf blotch and vellow rust and they 
outyielded Karim by 8, 7, avnd 6 '. 

Of .123 bread wheat lines yield-lested and 
compared to 'ai', 1.28 were selected for their 
yield and reaction to ',zllow rust. The most 
promising were Snb'S' and How = I and Ihev 
were more resistant to yellow ruSt alnd 
septoria. Sub'S' and ow = I will he 
yield-tested for two more seasons and, if 
their oui';tarlding performance is coiirimed. 
they may replace Tail. 

In late February 1985. the barlcv lines 
ERiApaln, Rollo, and WI 2198 w%ere officially 
released for Tunisian farmers rider the names 
Faiz, Roho, and iaj., respectively. 

In tile advanced yield trials, many Rihane 
sister lines confirmcd their superior 
performance. Ri hane'S' (Sel. 2L-tAt'-3/",r-OAP) 
was significantly superior to tire imrproved 
cliecks at Beia anid anduolh E. Kef ('able 54) 
is recommended for further testing ii:the 
Field Verification and Demonstration Trials. 
It is a ;ix-row type and should be acceptable 
to farmers. 

"rtile54. Grnin sieldlkg/la) or the hrley lineRilhune'S' 
compnred lo local checks inllhjarnd El Kef, ''unisln,1984/85, 

l~i,'n 	 -

E__'1K len 

RiharuS 

Sel. 21 .IAI'-.1AIP-OAP 0-t100Rlo 	 4917 ,4726'.1794 

lai 5322 .11)97 

ail 
 535 3181
('elr 	 4417 3563 

Maltin 	 5228 341,10 

1.S)(51) 428 15 
(CV ('" 12.1 13.2 

Most of the pathology nurseries were 
planted at Beja and Ariana, with some at El 
Kef. The available wheat and barley germplasm 
(about 7000 entries) was evaluated for disease 
resistance under artificial epiphytolics and 
natural conditions as follows: 

(a) 	 Artificial: yellow rust. septoria leaf 
blotch, lan spot, coinion bunt (for wheat), 
scald and net blotch (for barley). 

(b) 	 Nalural: leaf rust and powdery mildew 
(barley). Inoculuni isolation and 
multiplication were carried out at the 
gcnelics laboratory o' the National 
Agronomic Institute of Tunis (INRAT). 

Screning against tan spot by artificial 
inoculation was carried out ini 1984/85. 
Although most bread wheat entries in the KLDN 
were affected by thiis disease at the seedling 
stage, some lines had acceptable resistance at 
tie adult stage to Ian spot, septoria, and 
vellow rust.-A. Alnan, *fri, A4. D'ghuis, AM.L. 
Fah'hr (INRI): Al. iarrabi and A. Daaboul 
(IN-11): 1. El Airmred (ICAIRDA). 

Turkey 

A collaborative project iii winter cereals 
improvement was signed by Tt:,'key and ICARDA in 
1984. In 1984/85, materials front ICARDA. 
i it ding Sham I and 2. ie different 
observation nuirseries. yield trials, crossing 
blocks, and segregating populations of bread 
wheat, duruni wheat, and barley were planited by 
Turkish scientists. 

In the Aegean region, tile line 
'Ftk'S'-Ilork'S' was tile mrost pronmising of thie 

bread whIi eat liiir.,eries leste(d. For dirll 
wheat, Korifla performed beler than tile 

local 	 check, and will be proloted to 

niultilocatioi trials in 1985/86. A number of
lines was also Selectel flonl ollielrduruil wheat 

and barley nurseries. 
The duru in and bread wheat material showed 

good adaptation to tile south-eastern region of 
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'urkey but the barlev material was heavily resistance is being evaluated. In particular,
damaged because the season was exceptionally the application of a metaholic index of stress
cold. The bread wheat ci, ltivar Sham 2 was to the qtantification of drought stress is 
very good and will be substituted for tile being actively pursued.
existing commercial cultivar, Malabadi. in In 1984/85. varieties, int udi ng two
lmrge-scale demonstrotions in farmers' fields landraces, were subjected irrigationto 

in 1985/86. 
 gradients from a line-source sprinkler. Plant

In the Ctt u rova region of southern "'Iurkev. tissue samples were harvested variousat 
the durun line .)rn Iabia performed better than,- stages of pfaiit development. Plant 
the local cleck at the six test sites. merabolites were analyzed and these data were 
Lorifla also performd well. For bread wheat, supplemented with physiological measurements 
the line 'lk'S'-flork'S' was (he betl, of' plant water status. 
out,.ielding checks. In of i itratethe three Though barley sites high availability, 
's not grown i n this region, it could be there were marked increases in the nitrogen
incorporated into tile present rotatlion system content of stressed plants. There were marked 
because of1its earliness, alterations in amino acid levels during

Froui the winter habit material tested in drought, for example glutamine, asparagine,
the Central Anatolian Plateau, sonie promising and aminobutyric acid levels decreased while
lines were i'romoted to the local preliminary prolinc increased. Accompanying these changes
yield trials for testing in 1985/ 6. were increased le\els of glycine betaine and,

In general. Turkish scientists think that in sonie varieties, putrescine. An integrated
srring wheat material from ICARI)A fits better index of these metabolic changes correlated
in the south and southeast of Turkey, but w;11h tile rate of water stress development.
wintcr habil is for (lie I'hismaterial required metabolic profiling was complicated by
Aegeam and C'entral Aratolian Platemu regions. short- and long-term fluctuations in plant
Greater input from ICA RDA was requested to water status. 
iinprm e ha Ihvy production in Turkey, With barley there were marked changes in 
partilu i rly for the str'ess environi.en(s ir the metabolic profiles of developing grain
which barley is g,-nerally grown.-National subjected to varying levels of moisture
i ovrin sciertists and I(AIRD/iCIMMYT stress. As grain yield decreased in response 
.clentst.,. to drought, grain prolirrc content 

increased.--G.R. Stewart, J. Pearson 
(lniversity College London), N SmirnoJf (now 

Cooperative Projects with Advanced University ofExeter), and Issam Naji. IC/IRDA. 

Research Institutions, 

Collrboration with the University of
Saskaitchiewvai, Canadaa 

Collaboration with University of London, UKS 

( ollaborative work continues between the
The OD,,l, funded collab( :'ative project between program and the University of Saskatchewan on
Birkbeck College auir ICARDA aims to develop collecion, evaluation, and conservation of 
screening techniques for resistance to drought barley and durmn wheat germplasm and their
in barley and (Iruli wheat. Physiological arnd wild relati'es. Germplasm is being evaluated
locliii ical res, i ;es to drought aie studied. for a variety of characters at ICARDA and ihe 
primarily in the field, and their possible use University of Saskatchewan.--S. Jana (Univ. ofin assessing and screening for drought Soskotchewrm) and J. '.Srivistava. 
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Collaboration %%ith Agriculture Canada, 
Swift Current, Canada 

Over 4000 dirum wheat lines received through 
ICARDA weie grown at Swift Current in 1984. 
Observations vere made on morphological 
characters such as growth habit, leaf size, 
gla ucousnCss. height, and licading date. In 
addition, lines were screened for water toss 
under ra ifed conditions. Excised leaf water 
retention capabilitv was determined during the 
vegetative phase and watcr losS; of tile lines 
ranged from slower thai the slowest local 
check (Pelissier) to faster than the iastest 
local check (Ilerculcs). Thc 400) (Iliril ilines 
were characterized and a :omjuitrized catalog 
prepared. 

Six hundred and forty of these lines were 
chosen for study in replicated trials ii" 19 ,. 
The lines were selected on the basis of last
and slow water loss wit hin tie morpoladogical 

categories of leaf rolling, gl aicous ness, 
maturity, leat size. and general agronomic 
score.--J.A. Clark, 1'.L. Gatlio. S. Janu, I.N. 
McGai,', and I.F. ivoIenltS'vmiIh. 

Collaboration with University of Tuscla, 
Viterbo. Institute of Germplasm, and ENEA, 
ltaly 

A joit collaborati'c project was initiated 

during 198,1/85 between ICARDA (Cereal 
[nIprovemen t Program, Genetic Resources Unit) 
and the Insliluite of AgricnIiltural Biology, the 
University of "luscia, Viterho, the Institute 
of Germplasni, CNR, Bari, and ENEA, Casaccia, 
Rome. Tie major (b .)ecti ye of the project i 
to evaluate diruin wheatl gernllplasnidiverse , 
material (landraces and 'vild progenitors) and 
identify desirable traits tor breeding. '['he 
project will docLment anld disseminate the 
information geecratcd for use by rnational 

farogars in tie region and elsewhee. if will 
also proide tra iig o!porttiities for 

national prograri stall in vcnrmplasm evaluation 
an(d utilization,-- /. V'o,-(cddI. J.. 

Srivastava, and B. Somaroo. 

Collaboration with Montana State 
University, USA 

A new collaborative project, funded by USAID 
"Collaborative Research and Training Program 
Relating to Barley Diseases and Associted 
Breeding Methodologies" was initiated in 1985 
between Montana State University, USA, and 
ICARDA. 'fle project addres,'es the need to 
study the major barley diseases in developing 
countries, particularly in the ICARDA region. 
The overridirg objective is to create a model 
integral ed approach to the ilcorl)oration of 
disease resistance into adapted, high-yielding 
barley cultivars through national, university, 
and international researcli program 
coopert'ion. Major and minor gene resistance 
sources will be collected and studied. The 
second. equally important objective is to

,radeel the national research capabilities of 

developing countries through long- and 
short-term training, graduate degree (MSc) 
training, and seminars and workshops in 
pathology and associated plant breeding 
methodologies.--E. Sharp, 0. Mamuk, and J. 
van Leltr. 

Collaboratlio iwith the Plant Breeding
Institute, UK 

The project ains to characterize barley 
genotypes [or improved performance in dry 
areas, and is funded by ODA.--R.B. rlustin and 
E. Atcevedo. 

Collaboration with Agriculture Canada, 
Saint-Foy, Canada 

'e project, funded by Agriculture
Canada/IDRC , screens ICARDA's advanced wheat 

and barley germplasm for barle" yellow dwarf 
virus (I3YDV) resistance.--A. Coneau. ain K. 

Makkouk. 
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Collaboration with Canadian Grain to heading; the relative effects of these 
Coinnision, Winnipeg, Canada factors depend on the genotype, 

The senior cereal chemist of the Canadian (b) mean diurnal temperature modulates 
Grain Commission visits ICARDA for severai development rather than (lay or night 
monhs each year to oversee grain quality tenl peratu re, and 
testing. Severall new and v'ery useftl 
techniques have been developed to evaluate (c) traditional analyses arc inappropriate; 
barley and wheat germnplasm ,or local consumer analysis based on rates of development 
uses. Funding is by CIDA.-P. Williams. towards heading is more informative. 

ODA-fundcd project. -- L. Ut. Iuberis, R.J. 
Siunn'field, .1.1'. Cooper, M.S. Mekni and 

Collat 'ratlon with University of Bonn, S.C'ccarelli. 
Federal Republic of Germany 

This project studies the- probable causes of 
yield reductiol when cereals are continuously 
grown. The incidence and significance of Collaboration with University of Reading, UK 

cereal root diseases in northern Syria and 
their control by crop rotation, especially The aims of this project are to study the 
through the inclusion of a legume pasture extent of varietal differences in root systems 
phase are being investigated. The project, and to determine how root growth and water and 
funded by GTZ, is jointly conducted by the nutr:,cnt utilization can be manipulated to 
Pasture, Forage. and Livestock Program, the improve crop yields. From field work in 
Farming Systems Pcogram, and the Cereai Aleppo and detailed controlled experiments in 
Improvement Program of ICAIDA and the Reading, location, management, and variety 
University of Bonn. affect the root growth and distribution of 

root systems of barley plants. 1985/86 is the 
last season of the first phase of this 
project. The work is being done jointly by 

Collaboration with University of Reading, UK Ine Farming Systems and Cereal Programs and is 
funded by ODA. - P. Gregory, S. B;own, tt. 

The photothernial responses of barley to Harris, M.S. Aiekni andS. Ceccarelli. 
flowering are beiog studied in this project 
which is entering its ;ccond 3-year phase. 
The oltjccti,'' i, to provide precise 
inlor ati ol li c e:fects of temuperatu re antd Collaboration with Instltuit fur 
da.vlt'gilI )n hArle (e0'll,)mCnIt anld grow,,th. Pflanzerzuchtung, University of Munich 

h'c sludv will i,e scientists to i,udersla rd at Freising, Federal Republic of Germany 
01(W i l ,or leley genol"tpis ad;lrp to 

(lilferlnit clvi rol le:Its. (0nr-ier work is With GTZ support, a Phli)student screened 
focust-d onm te tfect of daylcnth ,,:,d barley and wheat germplasm for tolerance to 
,-nperaure t tilme of of salinity the The wasrhe fowcring six in field. work 
divers, hailv 'arietic', ;it;.. has shown that: supervised by a senior cereal scientist and 

:ahratorv work is being done in F.R. Gcrnany. 
(a) 	 vern'ilatlot), pholo;teriod, and Barley landr,v es were also collected in Syria 

lenlperall'e (all dranlwtically aIffect time and Jvc,dan.--F. l'cl'1zien. 
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Collahborationi with hnstltut fur 
Pflanzenzuchtiug, Saatgut Forschurig uid 
Populationi-Genetik, University of 
Hoheiheim, Federnl Republic of Gernny 

This project, initiated in 1984, analyzed the 
interaction between the plant's response to 
daylength and its vernalization requirement. 
fUnder German crop-growing conditiol . 
photoperiod insensitivity and a higher 
vernalization requirement increased the 
number of flowering primordia, leading to 
higher grain yields in durim wheat. The 
project also screens for cold tolerance. -- i 
Ruchkenbmair. anld A. Nuchit. 

Workshops and Conferences 

North Africa Travelling Cereal Workshop, 
Morocco, 15-22 April 1985 

This workshop, organized by ICARDA, CIMMYT, 
and national programs in the Maglireb and the 
Ibe'ian Peninsula, v,as hosted by INRA in 
Morocco, 15-22 April P985. Participants from 
the two centers and from Morocco, Portugal. 
Spain, and Tunisia visited seven rese~rch 
stations in Morocco (Codea, Cider.-,, Merchouch, 
ileni Mellal, Janiaal, Shaii. and Tessaout) and 
participated in ihe selection of barley and 
wheat under various stress conditions 
including drought, diseases, and insects. 
There were fruitfunl discussions dulini the 
visits. I)r. Ignacio Cubero. a member of the 
ICARDA's Board of Trustees fron Spain, 
attended the workshop. 

Middle East 'l'ri;velling Cereal Workshop, 
.Jordan/Syiia, 9-17 May 1985 

The Middle E-ast tr:ivelling worl,,shop was held 
in Jordan and Syria, 9-17 May 1985. 
Twenty-five scientists from 1(0 countries and 
10 from ICAID\ and CIMMYT visited research 

plots of wheat and barley at Maadaba, Deir 
Alia, Ranitha, and M, rrow. Participants 
reviewed the breeding, agronomy, and pathology 
nurseries of the national program, ACSAD, 
ICARDA. and CIMMYT. 

In Syria. participants visited the 
research stations at 1zraa, Karalhta, Homs, and 
El Ghab, and the on-farni trials at Lattamneh. 
On the last 2 days of the workshop ihe cereal 
research work at ICARDA was presented. 

Seminars 

Ari international seminar, "Improving Winter 
Cereals for Moisture Limiting Environments," 
was jointly organized by tile Cereal 
Improvement Program, ICARDA. and CNR. Italy, 
and was held in Capri. Italy, 27-31 October, 
1985. The seminar aimed to share experiences 
and recomnmend ways to integrate knowledge of 
plant physiology into plant breeding prograns. 
It was concluded that as ihe type and 
intensity of physical stresses vary with 
environment, it is not possible to generalize 
in terms of desirable plant traits. The 
target environmentl must be adequately defined, 
the crosses must be targeted and selections 
inist be made in the environments under 
consideration. The adaptive nature of some 
physiological traits was emphasized. 

During the season program scientists 
presented papers at the following conferences 
and meetings: 
I. 	 Workshop on Rainfed Agricultural 

Information Network, Anuman, Jordan, 17
20 March. 1985. 

2. 	 Montpellier/ICARDA Workshop, 1-4 July, 
1985. 

3. 	 The International Winter Wheat Conference, 
Mexico, 25-31 August, 1985, 

4. 	 Seminar oti "Improving Winter Cereals for 
Moisture Limiting Environnents," 
ICARI)A/CNPR, Capri, Italy. 27-31 October, 
1985. 

5. 	 Scitnce Week, organized by the Supreme 
Council of Sciences, Damascus, Syrian Arab 
Republic, November 1985. 
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Visit)rs to he Program 

During the season about 165 scientists visited 
the program from: Australia, Canada, Chile, 
China. Cyprus. Ecuador. EgyptI Ethiopia, 
France, (iermariv, the Netherlands. Iran. India. 
Italv. Jord'ni. l.i Mexico,Lebaon, bya, 
Morocco, Pakista,. Spain. Sudan. Syria, 
Thailand. Turkey. Tunisia. IUK, ISA, USSR. 
Yemen Arab Republic. and the P'eoples 
Democratic Republic of Yemen. 

Visits to Nationiil Programs by Program 

Scientists 

Program scientists spent lime with national 

colleagues ill their research plots and 
laboratories and discussed problems and 
research intorination on crop inmprove ient and 
priorities The program was requested hy soiie 
national prograis to revi,, tlheir res'arch 
aclivities and suggest changes to accelerate 
cereal prodiction. 

.-
{' ! I 

Trainees from natioral 
programs practicing us of 

plot ,ed drilis for i:nprovingr relibbilitV and efficiar-

LV of 
mrnts 

field plot experi-
Is cart of cereal 

liformalloar Echange 

The progran l)romotes information exchange 
among ccreal researchers and encourages 
national scientists to share useful research 
findings in Rachis a barlev and wheat 
newsletter. Two issue, of Rachis were 
published in English and Araibic in 1985. 
Program scienfists published papers in 
refereed journals, and several reports and 
occasional publications. The program also 
produced a field guide to wheat and barley 
dise,:;- and training Inanuals.--J.P. 
Sritastava.
 

Project Vll: International Nurseries
 
Syste il
 

The prime objective of lie intfrnational 

nurseries syslen is to provide improved cereal 
gerinplasni for the national plant breeding 
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programs. A detailed description of the 
systCl is given in the booklet "Ai 
Introduc'iori to the International Cereal 
Nurseries System", 	 tileavailable from program. 

G-rmplasm Distribution 

In 1984/85, 21 different sets of nurseries, 
with 	 2793 entries, were distributed to 94 
cooperators ;n 45 countries. The 
high-altitude area (HAA) and higher rainfall 
area (IRA) nurseries for barley were renamed 
cold tolerance (CT) and moderate-rainfall area 
(MRA) nurseries, respectively. The Pegional 
Dui'rmi Yield Trials and Observation Nurseries 
were "listributed as low-rain fall arear (LIZA. 
formerly called the rainfed sets) and 
moderate-rainfall area (MRA) scls. 

A total of 800 qets were distributed in 
August 1984 to Maghreb comntries, tlleNile 
Valley. West Asia, East Asia. other African 
coUntrivs. !f-urope, and North America. The 
remainiric Y,, of the nurrseries were distriluted 
to a few countries in South America and 
Oceaia. "ilie of sets disiribute. fornrrinlrer 
kiilcy, diurlli, and bread wheal reprsented 37. 
33. and 30% of tilt- total, re;pectively, 
Approximalely 70% of al! mrseriy se: were 
distributed to coul ries within the ICARDA 
region. 

Experimental Resuits of'the International 
Nurseries:Data A;ialysis, Summarization, 
and Feedback 

A Prelioina xvl,:,p,,rt 1983/84of tie Regional 
Yield Trials arid Observation Nurseries, 
containiorg the resrllts received frot 
cooperators until 31 October 1984, was 
distibuited in February !98'5. A Final Report, 
containing results from cooperators until 30 
March 1985. was distributed in June 1985. For 

Ithe Regional Yield Trials, the number of 

locations from which data were received for
 
tie RBYT. RI)YI'-MRA. R1)YT-LI-,A. 1
and RW 1
 
were 36, 29. 28. aed 39. respeclivly.
 

Sonic of tle iew H(-"urc incorporated ill
 
the 1983/8-1 Final Pcport of' the Regional Yield
 
Trials 	\verc: 

(a) 	 Additional chieck, on dw Nid ,'erforllallce

of entriec;. The f amlr of ime, that each
 
entry raliked in the lop five. Co"ranked 
above the ti ,echecls,md the no ruer of 
tinles 	 that etlrvill", si;,liticanrlxv cxee.-d 
(LSD lust. P - 0.05) 0he three, (hecis were 
determired, kc.tilu.; .)Ith Ihc8')8/ii RY'. 
for examph:. ih re+plicate) yield (ata 
from 314location',. ic: thi tniryintdrtd 
No. 5 (,ihane , sci'cli iro .1)most 
frequerlit rrlnk:d ,rc lcathl tile 
improved, log-ttrei, ;Id itliitldi chcks 

(23. 27. 1() ties. andand :11dpeci',) 
in total nmt oltrn -icilito itl\ c .(eedcrJ 
tIre chcks arit I i lile,(7.9. 	 !U 
respectivelv). 

(b) 	 AvcragI. vitlh!,; cI diieljri 1111d 
'.ields (ijn b.of e dii.idedvi, im cai ty 
the trial ginird mrm) ,,,c c i-li;!td tor 
each entrV for c1o)lil 's,, -plcili rTr IpJS 
of locationir. .ild o'er all loctioiS. 
Such esti miie J'80 ,ed,tl.' i lhtto Sit:
theree€ I',vero'ill tilr eifectl of th'.orrtble 
high-inlpu sil.S oin :;inlph' ;i'. t-i,,e: arid 
providing rntlir nlriclarlli f relative 
genolypic performarce. 

(c) 	 Inipol aant tplcaeritr intorlatum o file 
ccrrdr'ct and cond0rtih eIli trial, 
where supplied, was rel hrtd in a 
Cooperat-rs' No,,.-s s,.cion o! ratiI(YtI. 

(d) 	 Test erl\vironl 'nts Wet' Lr.'urllm (d ,,irrg 
histograurs of ovel,:re 1en , ichl- fo alt 
locations for- cach FP*"". This :ave ai 
overall itlassilicatior inf.,or toi0 iellt 

most favorahl errviroriclit.; nt it illge 
of envirornent :. llc , cae Tc.rirnec iii 
grain yield for all R'nl' xa,:(187 k/ha,. 
with tie grcate+;t for the 1(W'rT at 975-81115 
kg/ha, for a ranrge of 7. H4 t/lra, 
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(e) 	 A fuill correlation matrix was computed for proportionately more insignificant
each RYT of all possible pair-wise simple correlations than in the other observation 
phenotypic correlations of average grain nurseries and a number of significantyield (excluding national checks and negative correlations. Such correlation 
triticales). On the basis of yield alone, matrices, and the summary statistics,
only a few locations correlated allowed ICARDA nationaland program
significantly (P = 0.01). attesting to tile scientists to compare anc group
large genotype x location interactions for environments and choose those where 
grain yield in the ICARDA region as a entries can be more reliably assessed for
whole, earliness, which is important for 

genJtypes in rainfed areas.For 	 the Observation Nurseries, the (c) The best 20'7, of entries in each
following new features were incorporated in observation nursery for a specific trait
the final report: were identified using the SELECT module in 

CERINT. The entries with largest average(a) 	 Summary statistics and entry rankings for grain yield, least average days to
each 	 location for grain yield, days to heading, least average (lays to maturity,
heading, and days to maturity, where data and least average score or coefficient of 
were reported. There was greater infection were identified and reported for 
expression of genetic differences at some each observation nursery. In the WON, for
locations in days to maturity, for example. entryNo. 19 (Kvz/Cgn) was among
example, than at other locations. In the the three entries with the lowest ACI for
WON. for example, the location (out of 21 yellow rust (0.40, from six locations) and
locations) with the mallest range in days one of two entries with the lowest ACI for 
to maturity was Tel Hadya rainfed at 7 ieaf rust (0 from 10 locations). Entries 
days (164- 171 days) whereas l)arab (Iran) most frequently selected by national
had the maximum range at 59 (lays (121-130 program werescientists also identified. 
days). Summary statistics assist in site and often were the entries with relatively
classification by crop response and high average grain yields and good disease 
provide more information to cooperators, resistance. In each observation nursery,The entry numbers in rank order for the 20 several entries were seleL'ed in 30-60 %
earliest or largest yielding lines, for of the locations for which data were
example, gave flexibility for constructing received. Using the extensive data base
selection criteria based on a chosen for each observation nursery with the
subset of locations, rather than simply SELECT module, and other ancillary

overall which be ICARDAthe grand mean can 	 modulus. scientists can identifv
misleading. promising genotypCs for promotion to the 

(b) 	 Correlation matrices were computed for RYT for further evaluation or recycling to 
each ebservation nursery, excluding the crossing blocLs. 
nalional checks and triticales, using all 
pair-wise site combinations for days to Interaction and cooperation with the
heading and days to maturity. Generally, national programs is the fundament of the 
correlations were positive and highly international n rseries system, and is not
significant (P = 0.01), and varied from confined to germplasm distribution, data 
0.27. 	 with an accordingly low coefficient analysis, and feedback. Expansion of the data
of determination, to 0.98. The only management and analysis component of the
exception was DON-LRA, where there were system could assist the national programs, 
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where requested, in analyzing and interpreting their education varied from a university 
their plant breeding 
Collaboration in data 
des Cereales, Tunisia, 
to extract as much 
from several years' 
demonstration trials 
Such developments at'. 
technical assistance it, 
for individual national 
and oir,,,, Cereal 
scientisls, 

or agronomy data. 	 diploma to an M.Sc degree, although most had a 
analysis with the Office B.Sc degree. 

wits initiated this year Training was carried out at ICARDA's main 
infornmation as possible station at Tel Hladya. although there were 
results of farmers' occasioial visits to trials at other sites in 

and other experiments. Syria, namely Bireda, Bouider, and l:l Ghab. 
additional avenues of Classroom lectures comprised 25% of the course 
germplasni development and practical training the remaining 75%. The 
programs.--D. Mulitze ccTTres and rela!ed activities shared by 
Improvement Program 	 trainees in all programs included: statistics 

and experimental design, genetic resources, 
plant protection and seed health, weed 
control, machinerv and land preparation, 
library facilitie:s and information system at 

Project VIII: Cereal Training ICARDA. farming system research. and country. 
reports (prepared by the trainees). 

Residential Training Course The lectures and pnracticals specific to 
cereal trainces covered the topics: 

Fifteen resea,- 1 workers from 12 countries improvement of barley, bread wheat. du rui 
('Tahle 55) 1w,-ticil ated in a 3-month course (3 wheat, and(l triticale: iinlmro\ement of cereals 
March - 5 Jtlune 1985). All trainees worked in for high-elevation areas: and cereal 
cereal research in thei countries as pathology, entomology, agronomy/physiology, 
breeders, pathologists. or agronomists and and grain quality. 

Table 55. lParlicipanis iii the 19 

Trainee's :anc 

Mr. Amin A\ lktilni 
NI r. Noureddine Bti Ahdalal 
Nir. Almed. Said I en Jc%,,i( 
Ms. Irshad IBegtnm lMI(Itta 

Mr. Yasir (jasim Nuhamned 
NIr. Good arz (;oiilall 

Ni'. Mohamed Rcl Islanitpoor 
Nir. ANdel Majid Istail 
Ms. Fatima Jalra' 
Mr. Ilusstul Sahere Khabaz 
nI. Mustafa Khalil Noham ed 

Nir. Svrous NIah1.11Inozi 
Mr. Kitemariain Nlemghistu 
Mr. Ahlmetl Oral)\ :l Iawab 
Mr. N tl -t Zici rci 

5 Cereal Residential Training Coturse. 

Country 

Yemen: (AR) 
ITunisia 
Yemen: ([)]R) 
Pakistan 

.lordan 
Iran 
Iran 
Syria 
Morocco 
Iran 
SIdaI 
lran 
Ethiopia 
Egypt 
Tttrkey 

Project 

Barley improvement(graziug) 
DutrItln wheat improvement 
Bread wheat improve'nlent 
Cereal iuprovemlnt for 
high elevation areas 
l)urtin wheat inproveineit 
13read wheat im prioveie nt 
Cereal agrolloty 
Cereal palhology 
Banrlev imlro\ement 
Biread wheat improvement 
Bread wheat improvement 
Barley iilproveni'til 
Barley improvement 
Barley inprovement 
)ti' ti whealin iii)rovent 

(gent-ic studv) 
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In addition, specific' field projects were simrple and multiple regression, salmpling in
assigned to cachi trainee (Table 55). Most agricultural experiments. multiple cor parisons
projects included an evaluation of a certain and t'end analysis in factorial experiments.type of germplasnl (e.g . segregating and analysis of genotylle x evi R ment 
populations. observation nurseries, or yield interactions. lcctu res were practicallytrials) for a givei cereal sFpecies (barley, oriented with emphasis on procedures and 
durumi, or bread whcat). The evaluation was interpretation an(d the trainees were given
made by the trainees 1y observing certain data analysis arid interpretation assignments
plant attributes, such as frost tolerance, using the microcomputer facilities availableagronomic type. licad ing and maturity (talls, it NARC. Field plot techniques, including
plant height. and disease reaction. In experiment layout and related field experimentaddition. cact1 trainec had to plari and issues, were also discussed. 
implement a crossing prograi and write a 
project report summarizing his/her project
 
activities.
 

Each trainee's performance was assessed by 
pre- and post-course tecliical evaluation. 
continuous observation and discussion, and A practical training course on cereal on-farmthree interim I-2-page report on the on-going verification and demonstroition trials was
training activities. jointy organized by the Cereal Inprovement 

Program, ICARDA, the Institut National de la 
Recherche Agronomique (INRA). Morocco, andIn-Country Training Courses FAO to train cereal resear, crs on testing, at 
the farm level, research results obtained atPakistan experinental stations and to expose young 
extension workers to recent research results.The Cereal Improvernent Program, in cooperation This shoud help to establish or strengthen

with the Computer Services. developed a workable linkiges between research and
training course on Analysis and Interpretation extension and so improve the diffusion of
of Cereal Research Data. The course was research information to farmers.
 
co(nducted at the Training Institute. NARC, 
 Twenty-six trainees participated in the
Islinabad. 5-16 May 1985. course held in two areas (Fes and Romani) of

The course aimed to improve the te..hinical Morocco. 16-25 October 1985.
knowledge researchers conducting onof cereal for The course focused the objectives,
sound agricultural cxperinirts, analyzing the methodology, and implementation of on-farm
data, and drawing valid conclusions from the cereal trials with particular emphasis on the
results, proper choice of farm site. farmer, and 

Twenty-one researchers fron NARC and the adequate irmproved technology
other rescarch centers in the different Trainees attended lectures and rmovie or
provinces of Pakistan participated in die slide presentations and participated in the 
course. The participants were statisticians, preparation and sowing of verification and
cereal trceders. aind agroiomists, demonstration wlieat and barley varietv trials

Major topics included some of the r]iost at two faris ineach of the two areas. 
important experimental designs used incereal traineesThe expressed a desi re to 
rescar, 1h.and useful modifications of those continue the course by applying necessary
designs for single- and iiinutiple-factor inputs on te trials and taking notes during
experiments, linear correlation techniques, the growing season at tie four sites. This 
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part of the course will take place at crop 
maturity when all trainees will be invited to 
meet, visit the sites, and discuss the outcome 
of the trials. 

Short Courses 

A 2-week course on disease methodology was 
jointly organized by the Cereal Improvement 
Program and the Food Legumes Improvement 
Program to train 15 Syrian researchers. The 
course emphasized disease etiology, 
symptomatology, epidemiology, field and 
laborato inoculation techniques, and 
germplasm scoring for important cereal and 
food legume diseases. 

Another course on experimental design and 
field-plot techniques was jointly organized 
with other ICARDA programs following a request 
from the Syrian National Program. Sixteen 
research assistants from different p'ovinces 
participated in this course. Experimental 
designs were discussu, in relation to field 
layout and data analysis and interpretation. 

A three-week course on seed technology, 
sponsored by AOAD provided training for 18 

trainees from nine Arab countries. 

Individual Training 

Three Iranian researchers participated in a 

2-week tru;ning course on cereal breeding and 
pathology. One researcher from Morocco was 
trained for 3 weeks on barley breeding and 
participated in hybridization and selection 
activities at Tel Hadya. Another researcher 
from Syria spent I week studying JCARDA's 

cereal entomology research particularly that 
on wheat stem sawfly and cereal aphids. A 
research technician from INAT, Tunisia, was 
given 5 weeks of training on cereal breeding 
and germplasm characterization, while two 
researchers from Tunisia and Cyprus were 
trained for two weeks on grain quality in the 
quality laboratory at Tel Hadya. 

Degree Studies 

Two graduate students from Tunisia and the 
Federal Republic of Germany are doing research 
for a PhD in cereal improvement. Another 
student has successfully completed an MSc 
degree in agronomy at Aleppo University with 
supervision and support from the Cereal 
Improvement Program and two MSc degree 
candidates from the University of Jordan were 
supported by the Program. In addition, the 
program has supplied germplasn, literature, 
and information to several graduate students 
within the region and elsewhere. 

As part of the ICARDA/Montana State 
University Bariey Project, a provision was. 
made for graduate training of national 
scientists in barley pathology.--H. Ketata and 
other Cereal hnprovement Program scientists. 

Publications 

Journal Articles 

Amara, H., Ketata, H., and Zouaghi, M. 

1985. Use of barley (Hordeum vulgare L.) 
for forage and grain in Tunisia. Rachis 
4(2): 28-33. 
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Syria. Field Crops Research 10:57-75. 

Anderson, W.K. 1985. Differences in response 
of winter cereal varieties to applied 
nitrogen in the field. I. Some factors 
affecting the variability of responses 
between sites and seasons. Field Crops 
Research 11: 353-367. 

Anderson, W.K. 1985. Differences in response 
of winter cereal varieties to applied 
nitrogen in the field. II. Some factors 
associated with differences in response. 
Field Crops Research 1H: 369-385. 

Ceccarelli, S., and Mekni, M.S. 1985. Barley 
breeding for areas receiving less than 250 
mm annual rainfall. Rachis 4(2):3-9. 
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cross. Crop Science 25:162-167. Mekni, M.S., Tahir, M., Van Leur J.A.G.,
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elevation areas. Rachis 4(1):37. at the seminar on Improving Winter Cereals
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4(l):35. Network, 17-20 Mar 1985, .- mman. Jordan. 

Rashwani, A. 1985. Reconfirmation of levels Ketata, H. 1985. Actual and poential yields 
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Srivastava, J.P. Ahgaf A wheat Cereals Moisture1985. - new Winter for Limiting 
variety released in the Peoples Democratic Environments, ICARDA/CNR, 27-31 Oct 
Republic of Yemen. Rachis 4(l):35-36. 1985. Capri, Italy. 

Srivastava, J.P., and Winslow, 1985. Nachit. M.M.. and K.M.D. Malik, M.A., Massoud. 
Improving wheat and barley production in 1985. Titicale: Its potential as a 
moisture-limiting areas. Rachis 4(l):2-8. commercial crop for dry areas in Middle 

Williams, P.C. 1985. Survey of wheat flours East. Paper presented in Science Week in 
used in the Middle East. Rachis the Supreme Council of Science, 2-7 Nov 
4(l):17-20. 1985, Damascus, Syria. 
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Sr'vastava, J.P. 1985. An overview of Program 
activities. Paper presented at the 
Montpellier/ICARDA Workshop, 1-4 July 
1985, Montpellier, France. 

Srivastava, J.P. 1985. Status of winter 
cereal improvement for low rainfall areas 
in West Asia and North Africa. Paper 
presented at the seminar on Improving 
Winter Cereals for Moisture Limiting 
Environments ICARDA/CNR, 27-31 Oct 
1985, Capri, Italy. 

Tahir, M. 1985. Breeding of winter cereals 
for high altitudes of West Asia and North 
Africa. Paper presented at the 
International Winter Wheat Conference. 
25-31 Aug 1985, Mexico. 

Miscellaneous 
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Barley in the Region. Paper presented at 
the 12th Program Committee Meeting, 
January 1985, Tunis, Tunisia. 

Cereal Improvemcnt Program, ICARDA. 1985. 
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Verification Trials 1984/85, Sept 1985. 
ICARDA, Aleppo. Syria. 

Cereal Improvement Program. ICARDA. 1985. 
Regional Yield Trials and Observation 
Nurseries, 1983/84. Final Report. ICARDA, 
Aleppo, Syria. 
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Duwayri, M., Tell, M., Arabia(, S., Katkhuda, 
N., Yagmur, A. Srivastava, J.P., Anderson, 
W.K., and Somel. K. 1984 A Report on the 
Jordan Cooperative Improvement Project 
1978-79 to 1982-83. 

Kamel, A.H., 1985. Field guide to the mos, 
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Brochure (I). 

Maamouri, A., Deghais, M., El Faleh. M., Ben 
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FOOD LEGUME IMPROVEMENT
 

The Food Legume Improvement Piograrn (FLIP) 
continued its effort to increase the 
productivity and yield stability of faba beans 
(Vicia .aba), lentils (Lens culinaris), and 
kabuli-type chickpeas (Cicer arietinuin). 
These food legumes are of immense value in the 
farming system of the dry areas of ICARDA 
region and elsewhere becauze of their protein 
rich seeds for human nutrition, their 
nutritive by-products for animal feed, and 
their role in fixing atmospheric nitrogen. 
Research on kabuli-type chickpeas continued to 
be a joint activity with ICRISAT 
(International Crops Research Institute for 
the Semi-Arid Tropics), based in Hyderabad, 
India. 

Though research on all three crops was 
conducted by a multidisciplinary team of 
scientists from FLIP and other programs, the 
results are presented he;'e by the discipline. 
The strategy employed to develop improved 
genetic stocks and cultivars and production 
technology using the experimental sites 
available to FLIP and linkages with national 
programs has already been reported earlier 
(ICARDA Annual Report 1984, page 150). 
Research at ICARDA's piincipal research 
station at Aleppo and at subsites in Syria and 
Lebanon was complemented by that conducted in 
the Nile Valley of Egypt and Sudan and in the 
ICARDA/INRAT cooperative project on food 
legumes in Tunisia. Stronger linkages were 
(leveloped with Ethiopia, Pakistan, and Tur':cy 
to achieve this complemenarimy. 

Staff Changes 

The ICRISAT chickpea breeder remained on 
sabbatical leave until September 1985, and the 
ICRISAT chickpea pathologist position remained 
vacant after the departure of Dr. M.V. Reddy 
in early 1985. A pathologist from ICRISAT 
headquarters, however, visited the program 
twice during the crop season. The legume 
entomologist left in November 1985 to join 
CIAT. There were four postdoctoral fellows in 
1985 in the following areas: faba bean 
breeding (Nile Valley Project), agronomy/crop 
physiology, international testing program, and 
Orobaliche control (GTZ-supported special 
project). The program also had two visiting 
research associates/fellows: one to work on an 
annotated bibliography on faba bean agronomy 
and crop physiology, and the other to work in 
an EEC-supported University of 
Wageningen/Royal Tropical Institute, 
Amsterdam/ICARDA joint project on Orobanche. 
Four students, registered for Ph.D. with 
European Universities, worked for their thesis 
research in the program. 

Research Highlights 

The 1984/85 season was characterized by an 
exceptionally cold winter with 38 frost days 
at Jindiress 42 at Tel Hadya, 43 at Breda and 
63 at Klanasser with minimulm temperature 
dropping to well below -9°C. What made the 
season exceptional was the magnitude of 
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temperature drop in February and March when 
the crop usually starts p'cking up rapid 
growth. This caused severe winter kill in 
faba beans and chickpeas and, to some extent, 
in lentils. However, the season provided an 
excellent opportunity to screen the legume 
germplasm and breeding material for cold 
tolerance. Several breeding lines and genetic 
stocks of kabuli chickpeas developed by the 
program tolerated the cold well. This is very 
reassuring for the winter sowing strategy 
developed by the program for kabuli chickpeas 
in the region. The rainfall during the season 
was more or less normal: 409 mm at Jindiress, 
373 at Tel Hadya, 277 at Breda, and 199 at 
Khanasser. 

The major achievements of the program 
during the 1984/85 season are summarized 
below. 

Faba beans 

(I) 	 Selling and purification of 5005 BPL 
accessions was done; 288 new ILB 
accessions were increased and development 
of BPL's from these started. Significant 
progress was made in the project on 
developing a computerized data base of the 
ILB accessions' passport information, 
Further purification of 44 chocolate spot, 
25 ascochyta, and 30 rust-resistant inbred 
lines was done for distribution and 
crossing. 

(2) 	 A total of 685 germplasm accessions were 
distributed to 11 countries and 
approximately 3000 lines and populations 
from ICARDA's breeding program were 
distributed to 15 countries. 

(3) 	 For the first time 67 BPL and ILB 
accessions with frost resistance were 
identified, 

(4) 	 Thirty-eight new sources of resistance 
were identified for chocolate spot. 
Selections were made foi single plants in 
the crosses made for ascochyta blight, 
chocolate spot, and durable resistance. 

Twenty-eight sources resistant to a wide 
range of isolates of Botrytis fabae and 67 
entries resistant to a wide range of 
isolates of Ascochyta fabae were 
identified. 

(5) 	 From the 3000 breeding lines distributed 
to national programs, the following were 
selected: (a) North Yemen - six lines from 
advanced trials, (b) Sudan - 15 lines for 
resistance to BLRV, (c) Tunisia - more 
than 300 single plant selections from F3 
bulks, (d) China - 25 determinate and 53 
indeterminate progenies, and (e) Egypt 
several large-seeded lines. 

(6) 	 A crossing program was started for the 
utilization of the 'Independent Vascular 
Supply' trait. 

(7) 	 In the Nile VAley Project, the economic 
advantage of improved package of 
production was demonstrated in the major 
production areas of both Egypt and Sudan 
through farmer-managed, large-plot on-farm 
trials and pilot-production program. 
Highlights of research fiom NVP have been 
published separately. The Ethiopian 
national program joined the Nile Valley 
Project for the applied on-farm research 
on faba beans and the first set of on-farm 
trials was laid out in July 1985 in Shoa 
region. 

(8) 	 A new screening technique for resistance 
to Orobanchewas developed. 

Lentil 

(I) 	 Both preliminary and advanced yield trials 
were grown across a rainfall cline at the 
three sites: Breda, Tel Hadya, and Terbol. 
Amongst the 238 small-seeded selections 
the percentages of entries yielding 
significantly more than the local check 
were 52, 32. and 56 at the three 
locations, respectively. Amongst the 171 
large-seeded entries the corresponding 
percentages were 19, 8, and 12. 

(2) 	 In cooperative on-farm trials in Syria, 
ICARDA 2 large-seeded, and 2 small-seeded 



ICARDA selections were tested against 
local checks. The average yield advantage 
from the large-seeded entry 78S2oOO2 over 
three seasons was 16% above the check. 
This selection is easy to harvest 
mechanically because of its reduced 
lodging and is now in prerelease 
multiplication, 

(3) 	 Variety NEL (ILL) 35,,which demonstrated 
rust resistance and a 50% yield advantage 
over the local check, was released in 
Ethiopia to farmers in the highland areas. 

(4) 	 Four selections in Tunisia and two in 
Spain were identified for prerelease 
multipiication. ILL 4605 is being 
considered for release in some areas of 
Pakistan. 

(5) 	Two inexpensive tractor-pulled lentil 
harvesters were tested at Tel Hadya. The 
first, with angled blades, gave a return 
of 96% for the straw and seed compared to 
hand harvest. The second, with a 
double-knife cutter bar, gave in a lower 
return because of the straw 1ess, but its 
performance was improved by harvesting 
nonlodging cultivars sown on unridged 
soil. 

(6) 	Advancing the sowing date of lentil 
genotypes from late to early winter 
resulted in 117 and 165% increase in seed 
and straw yield, respectively. 

Kabuli-Type Chickpea 

(I) 	Taking full advantage of se,,ere winter of 
the 1984/85 season, over ,0,000 lines 
including germplasm accessions, breeding 
lines, and advanced segregating 
generations were screened for cold 
tolerance and a few tolerant lines 
identified. The tole~ance of several 
lines was reconfirmed. 

(2) 	Several large-seeded and tall types 
combining cold tolerance, ascochyta blight 
resistaiice, and high yield were 
identified. 

(3) 	ICARDA developed/supplied chickpea lines 
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were increasingly used by national 
programs. Egypt used ILC 482 for on-farm 
trials: Turkey identified ILC 195, 201, 
and 482 for on-farm evaluation; Spain 
registered ILC 72 and ILC 200 as 'Fardon' 
and 'Zegri,' respectively; Cyprus released 
ILC 3279; Syria identified ILC 3279 as a 
candidate for eventual release; Morocco 
co .Iucted ,n-farm trials with ILC 482, 
4,4, and 195 with the intention of their 
eventual release. 

(4) 	A pot-culture technique for screening 
resistance to cyst nematodes has been 
developed and 253 chickpea lines were 
screened; II lines with good tolerance 
were identified. 

(5) 	In the ICARDA/INRAT cooperative project 
in Tunisia, 21 lines combining ascochyta 
blight resistance and tolerance to wilt 
were identified with yield potential 
equivalent to the best local check. These 
will be yield-tested in an elite yield 
trial, multiplied in 1986/87, and the 
promising ones considered for release for 
winter sowing. Twenty-one lines from 
single-plant selections for wilt 
resistance in the local cultivar Amdoun 
will be retested and one or more will be 
considered for release for spring sowing 
in1986/87.
 

(6) 	Agronomic studies in ICARDA/INRAT 

cooperative project have reconfirmed the 
superiority of winter sowing over spring 
sowing and the need for effective weed 
control. These results are in conformity 
with those obtained earlier by several 
other national programs. 

(7) 	Supplemental irrigation of winter- and 
spring-sown chickpeas at Tel Hadya gave 73 
and 142% increase, respectively, in seed 
yield, highlighting the importance of 
supplemental irrigation for this crop. 

International Testing 

Nearly 1200 sets of international nurseries 
and trials were supplied to 129 cooperators in 
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52 countries for the 1985/86 season. The 
requests received accounted for about 1500 
sets. The report for the 1982/83 season was 
published. The report for 1083/84 was 
finalized. 

Training 

(I) 	 Our residential training course mt ICARDA 
had all enrollment of 18 trainees from 10 
countries (Argentina. Ethiopia. Irall. 
Pakistan. Peoples Democratic Republic of 
Yemen, Sudan. Syria, Tunisia, Turkey. aild 
Yemen Arab Republic). 

(2) 	 An in-country training course was 
orgalized for one v, eck in Nirocco, in 
whtch 30 technicians fIoI 10 research 
stations of- Morocco .lld one froll nlisia 
parti,:ipatd. A la is heing developed
frlOtll 	 tilt, lectures aild practical excercisesgivet 	 toith p 1rticil-ls. 

(3) 	 The progran ,rtso participciled in tile 
cott~ldllt of at national trailling course oil 
cereal ailltod gunc ilad al0IC i,1lhology
sct'tl tecilllogy taining course. both held 

at I(ARI)A. 
(4) 	 lwcnilt individual trai lees received 

specialized training ill difertent ateas of 
food Iteguine1Ceal'Ch.I:U(lr new graIdltle 
Students did their thesis irseaTcll \,trk ill 
tile program , 

(5) 	 All audio-ttitorial module oil the a, cochyta 
light of chick)ea \kits i lepalcd and 

distributed to the national programt 
SLietltistS.-- A.C(.. SM0o1. 

Faba Bean IiIproveiIent 

Research oi1 fIaII [)call improvemlent coitilitted to 
be conducted tullder four projects: (I) 
developmenti of improved cullivars atl 
production practices lot high rai Ilfall/assit red 
Illoisture cironliets: (2) developimtenti of 
iait-:,pecific genetic stocks: (.) develop'melnt 

of cultivars and production practices for 

Iow-rainfnll conditions; and (4) development 
of alternative plant types and studies on 
breeding methodologies. Work on gerlnplasl 
resources Coitinued in collaboration with the 
Genetic Resources Unit (GRU). Research on 
fIaba bean im provement cartied out in the Nile 
Valley of Egypt aind Sudan and in the North 

African Regional Project in Tunisia is 
reported ill tile International Cooperation 

section. 

Since fiaba bealls are predolliailtly grown 
in the high-rainfalI/assured-moistre 
environlelnts. I l ajor effort was assigned to 
tile development of genotypes ald production 
aili i)latil-protection tcClnilCs for SucI 
environments. 

Gerniplasin 

The I1B1 collection stood at 3233 accessions 

in 1984/85. A toul of 288 1II accessions 
frol 14 cotnlries were multilplied in the 
screel house at Te Ilady'a Syria. for(te firist
cvc'e 	of selling to produce I3,2 accessions. 

1lorll these. alproxim latel 390 nel, BL'. 
accessions will he dcriked. Over 5005 13PLs 
were grok\ i, ill i 1985 ill \arious stages of 
pu re-lille dCvelopmntl. tSeed was ilncreased an( 
purifiedl of 63.4 1311. accessions (six or" 1t1o-e 
selIng cycles), and -1371 BIll. accessions were 
advanced oite selling cycle. 

A total of 085 accessions from both 1113 
and BI'I. collections %k distributed IIcre to 
countries. Also. 2950, lines and populations 
fr(Itt tlt ht'clilng IVogtaln were distlibluted to 
15 countries. 

Work %\asstalled to catalog 11.13 passport 
inforitlatiol for tle II3I(R/ICARIJA fahba bean 
descriplor l ist.--I..I). Iobl'rt. ol tztd Mf. 

1I-SI. ,beeov. 

I tI.B ICA DA Itrmt . hl!il 'I(tmI 

2 Btl 	 .IT k l i tu-lll t, 1iiitt 
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Development of Cultivars and Genetic Hanounik, L. D. Robertson, and M. El-
Stocks Sherbeeny. 

Development of Trait-Specific Genetic Stocks International disease screening nurseries. 

Seed of lines resistant to chocolate spot.
Developifiencand dtriuhtion of genetic stocks ascochyta blight, and rust was distributed to 
with specific traits such as adaptation to a Canada. Egypt. the Netherlands, Syria, and the 
pecific environmnent, or resistance to one r UK as international disease nurseries in 

iiMore Coll111011 pathogens and pests, was giveil 1984/85. Three lines (BPL 710, 1179, and 
high priority in 1984/85. Work oii disease 1196) were found resistant or moderately 
resistance included screening and selectioe resistant to chocolate spot across all four 
within II.1B accessions for resistance to locations (Egypt. the N.etherlands. Syria. and 
Boirvis fiibae at the disease screening site the IJK) where the international chocolate spot 
at Lattakia lowever, em ph asnis is shifting to iursery (FBICSN 85) was grown. These lines 
using resistance Sources tllat have alI ready have also shown resistance for :cveral years 
been fouind. As a result I most work flow at all locations tested. F'foinl file data 
involves screening F, pop)ulation and F3 to F, returned for the international ascochvta 
progenies from crosses of resistance sources blight nurserv (FBIABN-85) 12 otit of 23 lilies 
to different high-yielding liles with were rated resistant in Canada, Syria. and the 
adaptlation to various environments in the U.K (1311. 74 -1. 74-3. 365. 460, 405, 471-1. 
region. 471-2, 471-3. 472-2, 472-3. 818. and BPL 

2485). The remaining entries were resistant 
Gerniplasm for disease resistance. For at some locations and susceptible at others. 
chocolate spot (Iru't is fabae) 253 11-13 Data for lie iii ternat ional rust nursery 
accessions were screened and 241 single-plant (FI31RN-85) were returned from only Canada, 
selections made at Lattakia. These will be Syria. and Egypt. The results indicated the 
rescreened in 1985/86 with further within-line presence of location -specific resistance only. 
selection I purify the resistance. Of 253 However, the chocolzt- spot resistant entries 
accessions tested. 38 were rated 3. All of BiL 710 and BPL 1179 showed some resistance to 
these originated from Ecuador: the highly rust also.--S. laiwounik. L.D. Robertson, and 
resistant lilies to chocolate spot were BPL R. S. A'!alhoira. 
117) and 131. 710.--S. llanolik and L.D. 
Roberl.onw. Reconbiniatioii of disease resistance with local 

adaptation. (icriuplas1n fromt llhiopia. Egypt, 
China, aind Sudan %.as crossed at 'el tladya to 

Disease-resistant inbred lines. In 1982/83 the disease-resistant, early, and determinate 
liiies most resistant to chocolate spot. lines (l'ahle I), hut many crosses were lost 
ascochvta HIight, and rust were grown in due to frost. I 1985/86 crosses will be made 
bec-proof cages. and the progenies were grown with linies froul Igypt . E-thiopia, Morocco, and 
again , 1983/84 and 1984/85 in bee-proof Tun iisia to introduce ,,Iscochvo .Jabue, Urouvces 
cages for ftrl purification. There are flow ./bae, Orobanhe crenata, Boirvis fibae, and 
44 chuol;e spot. 25 ascochyta blight, and 30 virus resistance. Additionally, crosses will 
rust-resistant lines purified for tilree cycles be made with determinate, IVS (independent 
by disease inoculation and single-plant vascular supply). and such llines as Reila 
selection. In 1985/86 a diallel will be Blanca and New Mammoth which have slown good 
produced to study lotrvuis Jabae resistance adaptation in tile above nientioned 
using these sources of resistance.--S. counltries.--l..[), Robertson andS. lhiounik. 
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ground level killed - most plants do not 
Table 1. Number of crosses made for various recover. 
traits or reasons lin the 1984/85 -;eason and Among the germplasm lines, 132 (2.5%) were 
those planned for the 1985/86 season (excluding rated I (Table 2). Of the 132 cold-tolerant 
crosses for alternative plant types). accessions, only 52 BPLs and 10 ILBs set pods 

Number of crosses and produced seeds while tile rest only set 
Trait/Reason 1984/85 1985186 pods and no or very few seeds were produced. 

- However. during the pod-filling stage in 1985 
Resistance to : temperature was very high. and this indicated 

Ascochyta fabae 50 60 that these 62 germplasm lines were also 
Borltis fabae 64 60 tolerant to high temperature during their 
Uromycesfabae 10 20 critical reproductive stage. This will be 
Multiple diseases 16 20 investigated by sowing these genotypes very 

Protein percentage 10 late in 1986, so as to expese them to high 
Earliness 20 temperature during pod-setting and pod-filling 
Yield 26 stage.--M. EI-Sherbeeny and L.D, Robertson. 
National program 26 204
 

requests Development of Improved Cultivars and
 
Genetic Stocks for Assured Moisture
 

Total 212 374 Environments 

Resistance to iphis fabae. From the 1984/85 Faba beans in most of the ICARDA region are 
yield trials, 1027 lines were screened for grown under high rainfall/supplementary 
resistance to Aphis fabae in a plastic house irrigation. In order to obta;1i high and 
at Tel Hadya. Five plants per line were stable yields, genotypes with high-yield 
infested with aphids and were later scored on potential and resistance to the most con ",on 
a I-5 scale (I = very resistant, 5=very diseases and pests are needed. In the crosses 
susceptible). Most lines (83 %) were made in the 1984/85 season, at least one 
susceptible with 848 rated 4.1-5.0, 8 rated parent was resistant to a pest (Table I). 
2.1-2.5. 23 rated 2.6-3.0. and 50 rated This approach will continue with the aim of 
3.1-3.5. Lines rated 1-3.5 will be rescreened involving at least one pest-resistant parent 
in 1985/6.--L.D. Robertson and C. Cardona. in most crosses. 

Crosses were made in the 1984/85 season at 
Frost resistance screening. Because of tile Tel Hadya for several national programs 
extreme frosts at Tel Hadya in 1985 the 5005 including Egypt, Ethiopia, China. and Sudan. 
BPL and 288 11l1 accessions grown in tile E-xtreme f,'ost led to the loss of many crosses 
1984/85 season were evaluattI for frost hecause of kill of parents and lateness of 
resistance using the following I-5 rating plants after frost recovery which led to seed 
scale: I. no visible svm ptoms of damage: 2, iip loss due to high temperature at tie end of the 
to 20% leaflets in most plants show yellowing season. In 1985/86, crosses will be made of 
or withering but no daniage to the stem: 3. Ethiopian. Egyptian, Sudanese, Chinese, 
20-50% leaflets show damage. and some stem Tunisian. and Moroccan parents with lines 
damage--up to 20% plants killed above ground possessing various traits requested by 
biut later iost plants recover: 4, 50-75% national programs. The crosses involving 
leaflets and stem damage and 20-50',3 plants parent lines from Ethiopia. Egypt, and Sudan 
killed above ground level but later some will be iiade at the Lattakia coastal site to 
plants recover; 5. all leaflets and stern above avoid frost. 
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Table 2. Screening of faba bean germ nlasin lines for cold 
tolerancc in the screenlionse at Tel Hadya, 1984/85. 

No. of lines indifferent scores 
No. of of cold tolerance I 

Self-generation IPL 1 2 3 4 5 

Increase2 58 4 6 29 19 
Purification 2 576 2 35 76 160 303 
5 376 6 6 26 120 218 
4 491 2 15 22 120 332 
3 161 3 24 134 
2 1494 21 110 265 559 539 
1 1849 80 99 326 692 652 
ILB 288 21 45 76 92 54 
Total 5293 132 314 800 1796 2251 
% of total 2.5 5.9 15.1 33.9 42.5 

I. On the basis of 1-5 visual scale where 1 = no damage; 5 = an plants killed. 
2. Six or more self-generations. 

Yield potential. The breeding program at the yield leve!s were very much reduced with 
ICARDA and its linkage with national programs the highest yield reported in a replicated 
is schematically presented in Fig. I. This trial of only 2.5 1/ha compared to 4.9 t/ha in 
scheme makes use of an off-season nursery at the 1983/84 season (Table 3). Replicated 
Shawbak. Jordan, at the F, and F4 preliminary yield trials of 1150 lilies were conducted at 
screening nursery stage, resulting in a 2-year Tel Hldya under irrigated and at Jindiress 
time saving. Also, Brassica napus is used for under rainfed conditions in 1984/85. Only 18 
seg' !gating pop,!ations, progeny rows, entries exceeded the best check at the 5% 
preliminary screening nurseries, and probability level. A combination of higl CVs 
preliminary yield trials for pollination and the frost resistance of the best check was 
control. Single-plant selections are made responsible for this. In the FBIYT-S and 
among and within tle F, populations (at Tel FIBEYT-S, 26 entries exceeded the best 
I-ldya for yield and at Lattakia for disease small-seeded check. 
resistance) and (F=. progeny rows grown ferbol, 1984/85 yieldsF., 5 ) At the season were 
where selections are made for preliminary high, the best yield being 5.8 t/ha (Table 4). 
screening nurseries (after off-season Out of 965 entries tested at Terbol in 
increase). Selections are made among F3 1984/85, only four exceeded the best check at 
progeny rows with bulking of acceptable plants the 5% probability level. In the FBIYT-3 and 
within rows. Lines are then advanced through FBEYT-S, 20 lines exceeded the best 
preliminary screening nurseries and small-seeded check at the 5% probability 
preliminary, advanced, elite, and level. 
international trials using multilocation A total of 3838 F2 single-plant selections 
testing. were made in the 1984/85 season which will be 

The extreme frost in 1985 at Tel Hadya grown in F3 progeny rows during the 1985/86 
resuted in a loss of many faba bean yield season. From the preliminary yield trials 
trials and increases. In the trials harvested (large and small) 665 single-plant selections 
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Crosses - Tel Hadya 

F, Populations 4- F1 

IF Lattakia 

I 
Nationial programs 

2screenhuuse 

Tl Hadya FI Bab JannehF2 
FBIF 3 N F screenhouse 

National prtgrams brassica\ 
Progeny rows 

Tel Hadya 

F3 ' F4 - brassica 
Early generation progenies 


National programs
 

Early generation lines _ _ _ PsNF4brssica 

National programs 

ShawbakIncrease 

Progeny rows 4 PYT - brassica 

Tel Hadya, Lattakia T
Increase Shawbak 

Brassica PSN, PYT, AYT, EYT 
7, F8 

AYT Large-seeded 

EYT PSN, PYT, AYT, EYT 

I Large-seeded 

FBISN Jindireas, Tunisia
Regional yield 

Ttrials 
__ 

FBIYT 3imall-seeded 

1, Tel Hadya ;rrigated, 

On-farm Tel Hadya rainfed, 

Fig. 1. Faba Bean Breeding Program at ICARDA. trials Terbo! 

were made which will be grown in progeny rows 1985/86 preliminary yield trials. 
in [he 1985/86 season. From the F3 progeny Additionally. 562 large-secded azii. 55 
rows of 1984/85, 282 large-seeded and 141 small-seeded selections were made from the F3 

small-seeded selections were made and sent to progeny rows to start F4 preliminary screening 
the off-season for increase to include in the nurseries in the 1985/86 season. 
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Table 3. Results of Faba Bean Yield Trials grown at Tel Hadya and Jindiress, 1984/85. 

Grain yield (kg/ha) 
No. of lines Best Best LSD 

No. of lines significantly Trial(s) line check Check vs 
No. of test exceeding exceeding mean mean mean line CV 

Trial entries best check best check (5%) (5%) (%) Checks 

FBIYT-L 22 0 0 1155 1352 1803 431 26 ILB 1814 
FBIYT-S 22 0 0(13) 3 1211 1769 1926(671) 4 427 25 ILB 1812, ILB 1819 
FBISN-L 1 48 0 0 1629 2691 2782 3265 63 ILB 1814, ILB 1270 
FBISN-S 60 51 13 1148 1955 491 543 43 ILB 1278, ILB 1820 
FBEYT-L 2 34 3 0 1429 2002 1917 491 21 ILB 1814 
Fi3EYT-S 33 0 0(13) 3 

1413 2103 2510(928) 4 650 28 ILB 1814, ILB 1816 
FBAYT-L 2 94 9 0 1093 17?a 1376 428 24 ILB 1814, ILB 1817 

ILB 1270
FBAYT-S 83 I I(19) 3 

927 2078 1690(740)4 374 38 ILB 1812, IIB 1816 
FBPYT-L 712 28 4 1142 2322 1798 345 31 ILB 1814. ILB 1817
 
FBPYT-S 90 2 0(20) 3 

952 1945 1659(860)4 313 32 ILB 1814, ILB 1816 

1. Data from unreplicated screening nursery, augmented design. 
2. Data from Jindiress, Syria; all other trials from Tl Hadya. Syria. 
3. Nuxber of lines significantly exceeding sniall-set ded check. 
4. Mean of best smnall-.ded cleck. 

Table 4. Results of Faba Bean Yield Trials growvn at Treboe, Lebanon, 1984185. 

Grain yield (kg/ba) 
No. of lines Best Best LSD 

No. of lines significantly Trial(s) line check check 
No. of test exceeding exceeding mean mean mean line CV 

Trial entries best check best check (5%) (5%) (%) Checks 

FBIIYT-L 22 8 0 5010 5440 5120 N.S. 9 ILB 1811, ILB 1817 
FBIYT-S 22 0 0(1)l 5065 5565 5616(5009)2 525 7 ILB 1812. II13 1819 

FBISN-L 
FBISN-S 

48 
60 

9 
35 

2 
0 

3970 
3880 

4731 
4852 

4287 
3988 

N.S. 
937 

18 
15 

ILB i816 
ILB 1814, ILB 
ILIB 1278, ILB 

1820 
1820 

F3EW -L 
FI3Er%-s 

3,4 
33 

3 
0 

0 
0(19)1 

4474 
4734 

5326 
5309 

5071 
5789(4113)2 

947 
584 

13 
8 

IL 1814, ILB 
ILB 181,. IL13 

1817 
1816 

F3AYT-L 94 39 I 4679 5659 4768 820 I1 ILB 18141, IL 1817 

FIBAYT-S 
FBIYI'-L 

60 
636 

33 
28 

0 
1 

4103 
37,12 

5204 
4926 

4201(3670)2 
4274 

N.S. 
424 

23 
11 

ILB 
11,1 
IL1 

1270 
1812. 
1814, 

U.B 1816 
11.13 181o 

I. Nu111iil of hin, Sign0ifiicintlv t.cectding best sntall-seedeld check. 
2. MiaitlA" tl.[ s Il-tLujCd check. 

From 712 large-seeded and 90 small-secded and 83 small-seeded lines tested in the 
lines tcted in 
94 were selected 
advanced yield 

ite preliminary yield trials, 
for inclusion in the 1985/86 
trials. From 94 large-seeded 

1984/85 advanced yield trials, 
selected for the 1985/86 
trials.--L.D. Robertson. 

45 each 
elite 

were 
yield 
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Disease resistance. Most disease resistance 
work, as mentioned earlier, was carried out at 
Lattakia, where environmental conditions are 
conducive to the development of natural 
epiphytotics. But in order to ensure proper 
screening. artificial epiphytotics were 
developed, 

Ascochyta blight: Various sources of 
resistance were used to make 50 crosses for 
ascochyta blight in 1984/85. Nine F4 

progenies, selected from a cross between BPL 
460 and ILB 37, were screened in the 1984/85 
season. Seven lines were rated I and the 
other two were rated 3. These lines will be 
tested in preliminary yield trials in 1985/86. 
F, populations from eight crosses for 
ascochvta blight resistance were screened in 
1984/85 and 75 single-plant selections made 
for increase in the off-season and rescreening 
in 1985/86. 

Chocolate spot: In the F4Irursc,y, 45 lines 
selected from 14 crosses in 1984 were 
screened: 41 were rated 3, and the remaining 4 
entries rated 5. Spreajer rows were rated 9. 

Seed from 27 single-plant selections and 
36 uniform bulk rows was harvested and was 
multiplied at Bab-Janneh in the 1985 
off-season for further evaluation for disease 
resistance, and also to provide seed for 1 
preliminary screening and yield trials. One 
Iine (S8107'7-1). selected froml a cross between 
BPL 18 (chocolate spot resistant) and Reina 
Blayica (large seeded) was mass selected for 
resistance and yield and increased in the 
off-season for multilocation yield esdng. 

From 13 crosses screened for l,i.bae 
resistance. 68 single-plant selections were 
made and sced from these was increased in the 
off-season for rescreening. Additionally, 64 
new,, crosses were made" for chocolate spot 
resistance. 

Durable disease resistance: Considerable 

evidence is now available on the presence of a 
wide pathogenic variability in B. fabae and A. 
fibae. Combination of genes from plants with 
different mechanisms for resistance should 
result in lines with more durable resistance 
than those with simply one mechanism for 
resistance. In our program, genotypes were 
observed that had different mechanisms for 
resistance, such as hypersensitivity, 
tolerance, disease escape, and others. 
Therefore, several crosses were made in 1983 
to combine genes for such mechanisms into one 
cultivar with durable resistance. 

F, botrytis x bottytis: This nursery included 
31 F4 test entries selected from F, progenies 
of 17 crosses made in 1983 between several 
chocolate spot resistant sources. In this 
nursery 4 entries were rated I, and 27 rated 
3. Plants in spreader cows were rted 9. 
Seed from 21 single-plant selections, and also 
friom 21 uniform bulk rows was increased at 
Bab-Janneh during the 1985 off-season for 
multilocation evaluation, purification, ant 
preliminary screening and yield trials in 
1985/1986. 

F4 ascochyla x ascoch,ta: This nursery 
consisted of 68 U14 test entries selected from 
F, prcgenies of 31 crosses made in 1983 
between several ascochvta bligiht resistant 
sources. In this nursery 7 entries were rated 
I. anld 6) rated 3. Plants in spreader rows 
were rated 0). Seed fron Q0 single-plant 
seleclions was increased at 1ab-Jannich during 
the 1985 off- sca.s,, n for mu lt location 
evaltlion, and also for piurificaiion and a 
preliminary yid Irial in 1985/86. 

Multiph' di,'ase r'si.s tIae: In 1984/85. 16 
crosses were madeconibining resistance to two 
pathogens. Ihcs. will be evaluated in 1985/86 
at l.attakia.--19. IRob,'rtsoin andS.Ita nik./ 

Yield fes'inig of disease r,'sislailt RlcC/ins: 
From 356 progeny rows of disease-resistant 
selections from lattal'ia, 1I I selections for 
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yield were made and increased in tie 
off-season for preliminary yield trials in Table 5. Distribution ofF 2 and 13 lks and 
1985/86. In 1984/85, 71 disease-resistant early-generation lines to national programs in 
selections were grown in preliminary yield 1984 and 1985. 
trials and 39 selected for advanced yield No. of 
trials in 1985/86.--L.D. Robertson S.and lines/
Hanounik. Year/Country crosses Type of material 

1984
 
Adaptability of faba beans. Our earlier 
 work Tunisia 47 AYT-L
 
has shown that faba bean lacks wide Tunisia 88 PYT-L
 
adaptability to different environments. In Tunisia 
 600 F 3 Progenies
1984. 25 crosses were made between five lines Tunisia 83 F3 bulks
 
from ICARDA 
 and five from north Europe China 249 F4 progenies

(University of liohenheim) to produce China 273 Determinate progenies

populations for simultaneous selection and China 31 
 F3 progenies

reciprocal testing, followed by selection and China 17 PYT lines
 
recombination, to develop a faba bean Ethiopia 198 F2 and F3 bulks
 
germplasin pool with wide adaptability. In Egypt 885 PYT lines
 
1985. double crosses among the F 2s of the Sudan 
 345 PYT lines
 
original 25 cros,es were made and these will
 
be grown in 1985/86 to produce the base 1985
 
population for selection. North Yemen 
 38 Elite tria

Another approach to improve adaptability Ethiopia 600 F3 progenies
 
if faha bean is to send to different locations Morocco 32 F2 and F 3 bu
the segregating populations from crosses of Tunisia 18 F3 bulks
 
local populations with lines selected for Tunisia 784 F 3 progenies
Fpecific traits. Thi s provides useful Tunisia 959 Screening nursery-early
variability for selection for those generation lines 
environieri ts. Providing polmlations with Sudan 253 F3 bulks 
specific traits and adaptability to various Egypt 4 4 mass selections 
conditions.s will he of increasing importance China Determinate linesin 100 
le coming yeas. 

Additionallv,, I: progenies and lines from 
prvi imiarv and advanced yield trials have single-plant selections were made fron) ICARDA 
been sttit to 1mtional progiains for selection supplied F. bulks and progenies. In China, II 
in diteren( environments. P~opulations and delerrlinate progenies were rated very good and 
Iiie,, distrihted for the last 2 years of lhis 14 good. Of tile 1:3 progenies 9 were very good 
tipe arC listed ini hlbc5. arId 44 good.--L.l).Robertson.

Material has bccl used directlv and 
through Selection within bulks and lines )y
breeder, on site. Six ilt-, were selecttd ill Alternative Plant Type Faba Bean (;enetlc 
north Yerrerr for tirthiel testing in replicaled Stocks 
trials. In srd:;ii, 15 lines were selecled for 
rer istaricc to beta i leaf roll virus. These l)eterminat, faba b'an genetic stocks: The 
lines arC )oposed t0 be trussed with Sudanesc deterliniate habit is of potential importance 
pa rerilis inn ])85!81o. IiinTimis. more tIhan 300 in tiba bean production areas which are either 
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irrigated or are highly fertile. Its use will 
stein from the curtailment of vegetative 
growth, whicl, is currently excessive under 
these conditions, and a corresponding increase 
inharvest index, 

'he 'topless' (determinate) Ilutanlt from 
; orth Europe is poorly adapted to ite 
Ilediterranean environment, and efforts are 
Icing made to transfer the character into an 

adapted background. Crosses made with at 
least one determinate parent num bered 296 this 
season. 'These were increased in the 
off-season and F. populations will be screened 
for dleterminate paitts in the 198588 season. 

From F, populations. 1362 detcritinate 
single plant" werc selected and will be grown
in F progen; rows durng 19858. In tire 

1984/85 ,eason, 237 single plhnts ere 
selected from F progeny rows and they will be 
grown in I:lprogeny rows during 19)5/86. 
Also. 237 F progenies and l'Y-determinale 
sWgle plants were selected for a preliminary 
screetning nursery. 

Replicated yield trials were conducted 
with 348 dcertminate lines. Because of frost 
the determinate lines were much poorer than 
the check conpared t, tire 19H3/84 season. 
No lines were as high viehling as the best 
check (l1.3 1914), bit 0 '.cre as high %ielding) 
as the second check (ilB 181 (1 in the 
preliminary yield trials. in 185 86 the 
deterriinate trialls \kill bc planted at lattakia 
(where frost is not a probletn) ard at TO 

Iladva to iscertaini the 'ield pt)cLItial of 
deterriinale lines.- I..l). Roberols .t 

htdepemrei va.n /ar %ip/rly Ii,'ek /I'Sr 
''hese ;are llies in1 hich each flm er iitt 
raccee has ,t independntl %mscular sulpply. Ihre 
result of , lich is that all flowkers itt a 
Iacetiel ploduce pods arid tl er shedding is 
greatly reduced. T'hesw IVS litres have been 
grown,It I(',ARIA in 1)8,'85 fot the first time 
arn.d I0 crosses were tiadc litugh only a fek,
setls of each cross 'ere obltirrd betise o)f 

frost susceptibility of the six ines received 
from the lniversitv of Durlham. (,rosses will 

again be mao. in 1985/86 with Mediterranean 
types and a replicated yield trial of IVS 
lines and selections from IVS F, and F4 

populations grown in 1984/85 will be conducted 
at Tel Hadva and Lattakia.--L.D. Robe'rt3ot. 

Breeding Methods 

Studies on outcrossing. in large-scale 

breeding promrills outcrossing due to insect 
pollia tors s ,ndesirable hecausc this makes 
it difficult to mnaintain the geoctic iduntity 
of many different lines. To prevent 
outerossing, cumbersome and costly methods of 
isolation. such as distance, insccproof cages 
or individual bagging of plants with nylon 
nets lve had to e ustld. 

The e-ffect oil bee activitv arid outcrossing 
rates of using Brassica and triticale to 
surround faba bean increase plots is shown in 
'Tables 6 and 7. lrssira and, to a lesser 
extent. tr ilicale v,ere very efficient in 
rc,.rrcing bee acti'ity within 6 x 12 in faba 
beart plots. However, tIis significant 
reductioi in bee activiv did not result in a 
corresponding reduction of inlerplot 
outcrossing rates (tire reduction was only II 
to 9; ). ('otils of hete acti\it.\ took into 

ct)sidt'l;1trlln illLtrplot :Ind iritri,plot 
atIi%iIy, I'o celurate these touldhave 
rcquired carhiti 'hl cach bce cme into anid 
out of th;' 12 n il lOit,tie ;! itimpossible 
task. l[aba Iheall oI'tr>s . '; not posible 
,.itlhott ht' actrit.it and ra;unalla,Itr cductioni 
(r i of ati,.itv %kill resill illamctrea't bee 
dcvease or ite eae itt rate of oultcro'soing. 
Sintre therec .as not a significalt reduction of 
irlter'plot oltlcro sk ith oftillrg IlruosnI(a 
trititale separation omfi;rba bean plols. e'en 

though there was a !arge decrease of bee 
ctivit .hin; tre plots, it call Ie assuited 

that tire effect of Ill atlltant crop)) 
(Ir~i%.H a) and tire Ihysital barrier 
(triticale) waso letedunce nlisllv tile rh4laplot
bee activity. which should be followed Iv a 

concorntitant reduction ini intraplot 
oltcrossing rales. 

http:actrit.it
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Table 6. Effect of Isolation mechanisms on the number of honey 
bees and solitary bees making positive visits to faba bean 
flowers. Means of six scoring dates, four replicatkins, Tel 
Hadya, Syria. 

No... ofusitive visits/3-min observation eriod 
19813 1984 

Separator H1 S 2 I'i SB 

Brassica 0.5 0.7 0.3 0.7
 
Friticale 7.5 2.7 1.6 1.6
 
Bare-ground 21.7 8.2 1.9 2.4 
check 
SE + 3.1 1.1 0.4 0.4 
CV (%) 54.6 4='7.2 53.5 38.8 

I. Honey bees. 

2. Solitary bees, mainly Anthophora catiescens. 

Table 7. Interplot outcrossing using triticale, Brassica, and bare ground to separate faba bean 
plots for (lie years 1982, 1983, and 1984 at Tel Hadyn, Syria. 

Oufcrossing percentage 

Separator 1982 1983 1984 Mean 1983/84 

Triticale 9.0 + 0.60' 11.3 + 1.10 6.8 + 0.57 9.1 + 0.64
 
ii'assica 7.4 + 1.05 I1.1 + 0.90 5.9 + 0.57 9.0 + 0.57
 
Bare ground 10.5 .. 1.10 10.3 + 0.57 10.4 + 0.64
 

11\C (%), 24.3 28.5 21.2 27.0 

1sty +. 

Althou gh Irassi,'a and triticale did not If the hypothesis that llra.ssica reduces 
dii tcr in initerplot outcrossing, IrT.ssi't was intraplot otntcrossing is correct, then it 
nwore cificicnt in reducing bec activity. This con ld be used for breeding prograrni Ahen large 
.;hoilId be foll owed by lower intraplot niiLmbers of plants or linros are groNni closely 
outeross5irig rates. Work wil! contintuc using packed and there is a need to miniiim ize 
/irassi, aaid. since the widths of soparation inteirli le or interfllaint outcrossi ig. Also, 
with bli, .ijti (ldid n.ot affect bee activity, ins would ro'ide a teclrlii(ltic o"o selfing 
filliue swtdics will I)e condducted with 2 n lines in early gCneralions so;as to fix their 
elaratiorll , bean plots. 'his will geriti coniposition . Tllis will beltwee fAa 

led to a suhstmlial reductlion in land investiglted by growing ix I -meter rowvs of a 
planted to Ilrasicaand riake the system more white hilum check. Relina l3laica. distriblited 
efficient. evenly with in 12 x 12 m lrassa-surroutded 
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Table 8. Direct and indirect effects of yield components on yield of 15 F, populations grown at Tel aJya, 1983/84. 

Character Pods/ Seeds/ Seeds/ 
plant plant pod 

Pods/plant 0.0067NS -0.0126 0.7191 
Seeds/pod -0.0017 0.0481NS 0.2155 
Seeds/plant 0.0056 0.0121 0.8550** 
10-seed weight -0.0028 -0.0022 -0.3762 
Pod length -0.0022 0.0209 -0.1052 
Seeds/ovule 0.004 0.0197 0.2283 
Ovules/ovary -0.0021 0.0423 0.1257 

P < 0.01. 

plots containing 120 progeny rows in six 
ranges. A similar pattern will be grown in a 
separate field with no Brassicato serve as a 
check. 

Studies on selection criteria. A subset of the 
F, poipxlatious froml 15 crosses involving 5 for 
large x large-seeded parents, 5 for large x 
small-seeded parents, and 5 for small x 
small-seeded parents was grown in 1983/84 at 
Tel Iladva and studied for yield and yield 
components. Analysis was done using path 
coefficients to determine direct and indirect 
effects in 1985. Table 8 shows direct and 
indirect effects for vield for all 15 crosses. 
This shows that the trail with the largest 
direct effect on ,,ield is seedK'plant followed 
by 10-seed weight. Even though pols/pi)lauit tl 
a nonsignificant direct e ffCe:t (n yield, it 
had a strong correlation (fue to a largc 
indirect effect through seeds/plant. Indirect 
selection for seed number cain easily\ be done 
using pd .'plant becatise of the high 
correlation hoiweel the two (r (0.841*). 
Also pod Ictgth can hbe used to increase yield 
because it has both a (litrec etfect and an 
indirect effect through 10-seed weight Mlhieh 
is not negated 1w i large ind i cI effect 
through seed/pla nt as with selection for I0-
seed weight itself. The sane gcneilral patterli 
was foutin( rcgardle-ss of seed size of tile 
parents of the cross.--L.D.Robertson. 

10-seed Pod Seeds! Ovules/ Correlation 
veight levigth OVule ova N with vield 

-0.23-18 -0.0708 -0.0017 0.0134 0.419" 
-0.0250 0.0954 -0.0129 -0.0379 0.282** 
-0.2442 -0.0270 -0.0084 -0.(03 0.5t6* 
0.5551** 0.1108 0.0044 -0.008 0.294** 
0.2937 0.2192** -0.0003 -0.0204 0.408"* 
-0.076t 0.0024 -0.0315NS 0,0020 0. 144** 
0.0105 0.1037 0.0015 -0.0431NS 0.239** 

Faba Bean Diseases: Epidemiology and 
Integrated Control 

As already indicated, chocolate spot. 
ascochyta blight, rust, and stern nemalodes are 
considered to be among the most imnportant 
diseases of faba beans throughout West Asia 
and North Africa. Use of resistant cultivars 
is believed to be the most practical and the 
least expensive means of control of these 
diseases. Efforts in this area have been 
outlined in the previous section dealing with 
the development of genetic stocks and 
ctltlivars. ilowever. sludies on integrated 
control. epileniology, and disease development 
as related to certain cornponents of host 
resistance, undertaken at Lalta kia in the 
1984/85 se;ason, are reporled below. 

Integrated Control of Ascochyta Blight 

The objective of this work was to develop 
inlegratcd coitrol strategies for ascochyta 
Nlight through the combination of genetic 
resistance and emlitical treatlents. Three 
ascochvia blight resist:nt (1'1I. 172, .160, and 
74). one moderately resistait (11I3 1814). and 
("ne susceptiible (IIIB 1820) faba bean genotypes 
were evaluated lotr their response to four 
different Itreatments: (I) Bravo-500 
(clilorothalonil 40%), a contact fungicide 
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Table 9. Influence of host resistance and chemical treatments on development of ascochyta
 
blight in faba bean.
 

Method of Disease reactiont 

Ttreatment application BPL 74 BPL 472 BPL 460 ILB 1814 ILB 1820 

Bravo-500 (2.5 ml!l) Foliar I.OOa 1.00d l.)Of 1.00h 4.33k
 
Derosal-60 \VP (0.5 .',1) Foliar 2.33b 3.66e 3.60g -1.33i 9.001
 
Derosal-60 WTP 7.5 ,g: kg seeds) Seed dressing 3.06c 3.66e 4.33g 4.33i 9.001
 
Untreated (wcr pra5 only) 3.00c 3.66e 3.06g 5.00j 9.001
 

1. Disease rac,ion was recorded 4 montlrs after lanting Using a 1-9 rating scale.
 
Numbers f'ollwed by different letters within a colrain are significantly different (' 0.01) according to Duncan's Multiple
 
Range Test.
 

applied to the foliage once only at the rate o--.-.oVVthout 
of 2.5 ml/I of water, I oav before artificial -.--eWith
 
inoculation: (2) Deros;,-60 WP (carbendazim o-.--ovWithout 

59%). a systemic fungicide applied to the 9 --- *With 0 
foliage onc,,e only at 0.5 g/il of water, when 
first lesion was observed aft!cr artificial 
nioc tilaticin : (3) I erosal -to W11. used as at seed >7 

dressing trealiment at the rate of 7.5 g/kg I 

seeds, alid (-4) utntreated control sprayed with L 
water oilv ilailie 9. A splil-pot design. 
with chemitcal Ireatmetwills ill the uain 1)0lotalld 

0 / LB 1820 + Brvfaloa hcair gtlltoties ilt tire Sti)piot. %kas used 
kith tITr rep!ications-, All IneT!threllts %k --ere 
itoculated attifIcialiv %ith .1, bri/N 30)0.000 74 oPL 

spor's ttrl Of %aler I110 A ;ltr-vl sow4ingr 
TheI rt sr!Its of I, ('Tabe 9) L 7Ii' lest -.

itrdicated Ihat disease scveril was affct1ed 
,bv chemical tclrert.l and tife host resistanle I I

1 2 3 4bult more so hy tie cotttbint'd effects of tile Time (week) 
!wo. l)isease seveIty oit tire ascochyvta blight 
stlsceptiblC genotvpes IL 1820 decreased Fig. 2. Progress of ascochyta blight on the susceptible host 
sign ificaitly frour a it igh level of 9 ili ILB 1820 and the resistant host BPL 74 with and without 
iutreated to a low level of ,.33 io cheical protection. 

Brave-trealed plots ('tabl e 9, Fig. 2). 
Sililar trelds 'were observed for tire i'C!nainilg 
genrotvpes. )ire fol iar applicatior of oir tire ascoclvta bight susceptible genotype 
B avo-500 wa- si tificai t 'y more effective IL1 1820 to ani itermediate level of 5 orr tle 
Ihair botht loliar aild L.cr dressing treatiteits nroderateiy resistati genotype 11,I3 1814, and 
withr i)erosal-0(0 WV. It rnrtrCaied p)ts, tire filially to a low level of about 3 on the 
use of host resi lalce ottlv decrasecd discase ieiraiing resistart genotypes 1311. 4W, 472, 
severity signrificairtly froor a high level of 9 and 74. Although decreases itt disease 
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severity due to chemical treatment or host 
resistance alone were significant, they were 
sharper when both application of an effective 
chemical and host resistance were combined. 

Epideiologyscchyta 

Relat1ionship between faba bean leaf age and 
Susceptibility to otlrylis fabr aId ,'krorhyfn 
fabac. Information on the relationship between 
the age of faba bean plants and their 
susceptibility to Iotwtis fabae and Ascochyta 
fabae is linnited. Results from 1983/84 
indicated that at the 100% poddi;g stage leaf 
tissue was more susc.pfible to PI. fabae than 

pod tissue. but there were no significant 

differences in susceptibility to ,I. fabae 
is known 

among lea, stein. or pod tissues. It 

that these pathogens first infect leaf tissue 
and then otlber plant organs. Therefore, 

additional infornation on tile relationship 
between leaf age and susceptibility to 11. 
fabae and .I. ftibae is needed to llp 
understand the development of these diseases 
and their epidemiology, and also to improve 
existing screening techniquies and chemical 
control strategies. 

Healthy leaves from the 2nd. 4th, 6th, 
8th, 10th. and 12th node positions of the 
Syrian Local Large faba bean cultivar IL13 1814 
were collected from the field. These were 
laid flat on a moist 2-cm thick sponge, lining 
the bottom of a 90 x 40 x 5 cm metal pan, then 
inoculated separately with Jl.ftbae and 
A.flabae. After 6 lays from inoculation, 
infections by each pathogen were rated on 
ICARDA's I-9 scoring scale. A ,split-plot 
design with leaf- node position in the main 
plot and pathogens in tie subplot was used 
with five replications, 

The results of this sltidy indicated that 
disease se!verities were significantly lower 
(P =- 0.05) on younger top leaves than on older 
bottom ones (Fig. 3). Although the level of 
damage by B.fiabae was significantly (P = 0.05) 

9 

7 ... , ... oa .ao 

fabae 

3 f 


Botrytisfabae
 

0 2 4 6 8 1 
Node position from base 

Fig. 3. The relationship between faba bean leaf age (as 

indicated by node position) and susceptibility to Botrytis 

iabac and Ascochyta fabae. 

higher than that by A.fabae on leaves from 
node positions 2. 4. and 6, it was 
significantly (P = 0.05) lower on leaves from 
node positions 8, 10, and 12. Results from 
this study indicated that artificial 
inoculations. when bottom leaves have full-, 
developed, may be more efficient for effective 
screening. 

Chocolate spot hi relation to certain 
corlponents of resistance in faba bean. Several 
lines with resistance to clocclate spot have 
recently been identified at ICARDA. Although 
these lines prevented the buildup of high 
epidemic proportion at ma:y locations, the 
speed of disease progress was found to vary 
from one line to another tinder the same field 
conditions. This indicated that differences 
among these lines can probably be due to 
differences in their efficieny to suppress or 
delay spore germination, penetration, 
incubation and latent periods, or sporulation. 

1 
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Therefore, an attempt was made to determine 10 20 

some of these components on certain chocolate 0 
spot resistant lines to help identify lines 9 LP'A10 
that affect most the speed of disease 1 
progress. This will also help to d-velop 
lines with durable resistance by gene 
recombination, 8'0. 16 

Healthy leaves at the 8th node position 10 
were collected from the chocolate spot 0\ 
resistant B"L 710, 1179, and 1196 and also 7 - LP-6 9 14 
from the chocolate spot susceptible 
(Rebaya-40) faba bean lines grown in the > 
field. These leaves were inoculated 6 - 12\ 
separately with two isolates of B.fiabae, 'a2employing a modification of the detached-leaf \al 
technique. A split-plot design with five .10 
replications, with faba bean genotypes in the ,\ 
main plot and isolates of B.fabae in the S 
subplot, was used. c0 

Three parameters (apparent infection rate, 'D 0 

incubation, and latent periods) were <Q. 

determined. The apparent infection rate (r) AIR-B C 
was determined to measure the speed of disease 
progress using t.hc equation AA 

AI0 10 
2 - ~ 4 

r = - (log X, - log XI) -0, IP-A 10 

1 11 2~ 

where: r = apparent infection rate, t = time IP-B 9 " 
in days, X, = % necrosis at t, X2 = %0 0 
necrosis at tI. The incubation and the latent BPL BPL BPL Rebaya-40 

periods were determined by measuring th. time 710 1179 1196
froth the arrival of spores to leaf surface Faba bean lines 
until the appearance of the disease symplons, Fig. 4. The apparent infection rate (AIR) as related to the 
and the formation of a new spore generation, incubation (IP) and latent (LP) periods of isolates B9 and 
respectively. of Botrytis fabaeA1 0 on four faba bean lines in detached 

The results (Fig. 4) indicated that leaf test at Lattakia, 1984/85. 
isolates B-9 and A-10 of flfabae differed 
significantly (P = 0.05) in thir apparent 
infection rate and incubation and latent incubation and latent periods bad the lowest 
periods across the four faba bean lines apparc;it infection rate (slow disease 
included in !his test. The faba bean line BPL progress), whereas Rebaya-40, with the 
710 had the longest incubittion and latent shortest incubation and latent periods, had 
periods, followed by 1179. 1196, and the greatest apparent infection rate (fast
Rebaya-40. BPL 710 with the longest disease progress). These findings were 
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limosus, Apion, thrips, Lixus algirus, and 
Bruchus dentipes occurred at low population 

9 -Rebaya-4 levels and did not, in general, reach economic 
injury levels. 

Studies on natural enemies of Sitona 
7 limosus revealed that egg parasites were 

tresponsible for an average seasonal egg 
5 mortality of 9.3% and that predators killed 

, ponly 0.4% of the eggs. As S. lirnwsus females 

0 3 - lay an average of 1800 eggs/female, these 

BPL 1179 levels of natural control are not considered 
adequate to keep weevil populations below 

1 	 economic levels. Aphid predators, mainly 

BPL 710 Coccinella spp., were not efficient in 
0 ,I , suppressing black aphid populations. 

15 25 35 45
 
Time (days after inoculation) 

Insect Control Recommendations 
Fig. 5, Chocolate spot progress on faba bean lines BPL 710,
 
1179, 1196, and Rebaya-40 in the field in Lattakia, 1984/85. In the absence of reliable natural enemies of
 

faba bean insect pests, rational chemical 

supported by field observations (Fig. 5). BPL control is an appropriate alternative. 
Selective 	 control of Sitona with a 

710, 1179, and 1196 with longer latent and Sletive c nt oio ith a 
incubation periods, and lower apparent plant-neutral insecticide (heptachlore) 
infection rates, allowed for slower disease appfloied at plantidg, and aphid control at theprogress thatn Rehbtya-40 with shorter preflowerin~g and pod-setting stages with a 
incubation and latent periods ant a greater highly selecti'e aphicide (pirimicarb), were
apparent infection late. The study provided a compared in a full factorial trial with four
quantitative 	 cotie to ra k chocolate spot replications (Table 10). Sitona damage didnide k aquatittivtora hoolae sot o10 have significant effect onl yields,
re s is ta nt li le s a c co r d in g t ih in c r e asin g m n v o s s i sto e ir 	 c n i h r s a o d n ilatent and incu hation periods and to thei r confirming the previous seasons" findings. On

latet ad icubtio tother 	 hand, losses aphids rangedp~r~dSMIL ite other dile to 
decreasing apparent infection rates. It also teot had, lo sdue t apis rage
explaI ned whyv some choc~olate Si.Ot resistanit fot I7~ t pos tetdtiewtlines (such 	 as BrI. 710 are spore esficieant Pirimicarh to 84'.' in check plots (Fig. 6).

I 17r1190) areinlilie (she s T 	 effient Early or prcflowcring aphid control was more
than others (lIT 1179 or 1196) in allowing the important than the late or podsetting one, 
develo--ent of' nit% lv i ii mu i disease both for prevenling yield losses and economic 

returns. Maximum net benefits were obtained 
with two sprays. Th is suggests lhat in 

outbreak years, when aphid populations are 
Faba Bean Insects and their Control high from the preflowering to the pod-filling 

stage, up to two applications may be needed to 
Insect Populations achieve adeqntc levels of Clop protection. 

The risk involved seems to be low bcc',,se the 
In all trials as well as in farmers' fields, cost of chemical treatment is small compared 
the black aphid, Aphis fabae, was tte most with !he losses associated with large aphid 
important insect pest on faba beans. Sitona infestations. 
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Table 10. Yield (kg/ha) of Syrian Local Medium faba beans as affected by selective control 
of Sitona weevils and aphids. Means of four replications, Tel Hadya, 1984/85. 

With late aphid control2 Without late aphid control 

With early Without early With early Without early
Sitonat aphid aphid contr.,I aphid aphid control 
control control Difference control Difference 

Yes 
 1465 507 958** 1036 339 
 697**
 
No 1215 395 820** 842 236 606** 
Difference 250ns 112as 194ns 103ns 

ns = nonsignificant; ** significant at 1% It el; CV for yields = 30.3% 
l. Moslv Sitona limnuslis. with hcptachlor, 2.0 kg a.i/ha. 
2. Mosty Aphs 'alac; with pirimicarb. 0.15 kg a.U./ha. 

0]No spray had a highly signific', , effect on yield and[ One late spray 8000- net benefits (Table 11).100 One early spray For faba bean aphid control the timing of1* Two sprays application is critical, given the short 
80 6400- residual effect of aphicides and the high

capacity of this insect to reinfest the crop. 
Based on previous results, three methods to 

'60 80 assess aphid populations or damage were 
compared: (i) visual infestation scores(1 = no aphids present, 5 = many 

indistinguishable colonies present inS40 . 3200 practically all plants), (ii) visual damage 
r 1z / scores (1 = no damage, 4 = very severe 

SIdamage), and (iii) per cent stems infested. 
216 Visual infestation scores correlated well with 

yield (r = -0.84*) but were found to be more 
r difficult to follow by untrained operators.

0 - Better correlations were fouud with visual 
Insecticidal regimes damage scores and percentage stems infested 

Fig. 6. Yield losses on faba beans and resulting net benefits (Fig. 7). Both are easy and could be utilized 
obtained through different insecticidal regimes for the as tools in the decision - making process for 
control of aphids. Means of four replications, Tel Hadya, aphid control. When tested, visual damage
1984/85. scores were found to be more easily understood 

by untrained operators.Tile profitability of control to prevent The usefulness of visual aphid damage
either aphid mechanical damage or damage due scores in predicting yield losses was 
to aphid-tr-insrnitted viruses wis confirmed in confirmed in another trial in which combined
another trial. Simple insecticidal regimes scores at flowering and pod setting were
with a broad-spectrum, longer lasting systemic correlated with yield losses (Fig. 8). The
insecticide (methidathion) or with pirimicarb steep slope confirms the importance of black 
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Table 11. Yields and net benefits obtained in faba bean plots treated to prevent aphid 
and aphid-transmitted bean leaf roll virus damage. Means of four replications, Tel Hadya, 
1984/85. 

Yield (kg n) .. Net beneits (SL/hu) 
Treatment Without virus With virus Without vins With virus 

infection infection infection Infcctior. 

One spray 950 1020 6040 6495
 
Two sprays2 872 1076 5582 6908
 
No spray 399 19 2593 123
 

LSD (1%) for yields 315.8 211.6
 
CV( %) for yields 21.0 21.7
 

I. with methidathion, 0.5 kg a.i./ha 

2. With pirimicarb, 0.15 kg a.I,/ha 

1600 (a) (b) 

= 2534 - 1082x + 126x 2 = 1526 - 22.8x 

0.98- r = -0.89" 
1200 

0 0• 

S800 
0n 

400 

0 I I I I II 

1 2 3 4 0 20 40 60 

Visual damage score at pod setting Per cent stems infested at full flowering 

Fig. 7. The regression of yields of faba beans on %a) visual aphid damage scores at pod s:ing and (b) per cent of stems 

infested at flowering. Means of four replications, Tel Hadya, 1984/85. 
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80 the Mediterranean coast, does not seem to have 
= -8.6 + 23.7×an economic impact on the yield of faba beans. 

r 0.959 To test this hypothesis, faba bean plots were 
60*artificially infested with a lexel two timesas much as the average natural populations 

found in Syria (1.5 females/m 2 ). There was a 
a) Jnonsignificant (13.9%) reduction in )ield due 
2 40- to stenihorer damage (Table i 2). If this 

result is reconfirmed in 1986, work on this 
species could oe dikcontinued.--Cesar Cardona. 

020-

Weed Control 

o Work was carried out on both parasitic and 

2 3 4 nonparasific weeds. The major parasitic weed 
Visual damage scores at flowering and pod setting in faba beans was Orobanche spp. The dominant 

nonparasitic weed species were Avena sterilis, 
Fig. 8. The regression of percent yield losses due to faba Phalaris brachysachys, Sinapis arvensis, 
bean aphids on aphid visual darnage scores at flowering and Geranium tuberosum, Galium tricorne, Vaccaria 
pod setting. Means of four replications, Tel Hadya, 1984/85. pyrainidata, Carthainus syriacus, Cephalaria 

syriaca, and Euphorbia helio copia. 

aphids as pests of faba beans; it also 
suggests that, when infestations are high at Control (if Orobanche spp. 
the preflowering stage. early applications 
vould be justified before damage reaches grade Host resistance. Field screening for Orobanche 
2 on a 1-5 score scale. resistance has been carried out for several 

years at ICARDA but no resistant line could be 
found. In order to have uniform standardized 

Economic Importance of the Stemborer conditions so that the level of Orobanche seed 
infestation for all the test lines is the 

Previous observat;ons had suggested that the same. the screening work was moved from the 
stemborer (Lixus algirus), though common along field to the greenhouse and laboratory. Hence 

Table 12. Effect of a igh level of infestation (3 females/in 2 with 
Lixtus algirus on the yields of Syrian Local Meldium faba beans. Means 
of three replications, Tel Iladya, 1984/0"; 

Level of 
infestation 

. 
Perforated 

'er u_.v S ews 
1ufetd Lodged 

Yield 
(kg/ha) 

3 fe1nIs /n 1 
11n infested check 

70 
0 

27 
0 

22 710 
10 825 

- test [s uIs 
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a series of experiments has been conducted, 
some with the help of 'he Royal Tropical 
Institute. Amsterdam, The Netherlands, to 
develop techniques of laboratory screening 
that cal give flcld-appiicable results. A 
greenhouse procedure for single-plant 
selection of Orobanche-resistant faba bean 
from a population of Giza 402 has been 
deve'oped. This wiNl permit purificalion of 
Giz, 402 for Orobanche resistance and the 
purified source cin be used for future 
breeding program.--J. Sauerborn and S. KAukida. 

Chemical control of Orobanclhe. A trial on 
chemical control using glyphosate was 
conducted at Lattakia. 'iie trial site had a 
low Orobanche infestation, so the chemical 
control measures .vere not beneficial. 
Huwever. the results indicate that app!ying 
glyphosate once at the beginning of flowering 
ai 0.08 or 0.12 kg a.i./ha did rot depress 
yield or harvest index (HI). Delaying 
spraving by 15 davs or increasing the 
frequency of application to twice or thrice 
decreased yield and harvest index 
substantially, this effect increasing with 
increase in rate and frequency ofspraying.--S. Kuka, S. Sirt, and M.C. 
Saena. 

Control of Nonparasitic Weeds 

As a part of the International Faba Bean 
Chemical Weed Control Trials, studies were 
conducted during the 1984/85 season at 
jindiress (."yria) and Terbol (Lebanon). In 
Jindiress, all weed control measures 
significantly reduced the level of weed 
infestation. Hand weeding twice was as 
effective as continuous hand weeding. Seed 
yield, ,iowever, did no' increase significantly 
in response to weed control measures, largely 
due to the low level ot weed infestation. In 
addition, a slight reduction in both seed and 
biological yields was observed in treatments 
that inch'ded Igran due to the phylotoxicity 

of the chemical foliowing severe frost in 
February and March. 

In Terbol, vield loss due to weeds was 
significant (73%). Hand weeding twice was as 
effective as repeated hand weeding. 
Preeniergence application of .1gran, Igran with 
Kerb. Maloran, Maloran with Kerb, TIibunil 
with Kerb, and Bladex (0.5 kg a.i./ha) with 
Keib gave very good control of weeds and 
resulted in yields similar to those obtained 
by hand weeding. 

Faba Bea-a Production Agronomy and 
Physioiogy 

Water-Use Efficiency in Genotypes Selected for 
Low-Rainfall Envivonments 

In environments where rainfall is low, faba 
bean growth is restricted and this results in 
inadequate ground cover and evaporative losses 
of soil moisture. At a given population, one 
way of reducing evaporation fion the bare 

ground and at the same time increasing the 
amount of intercepted radiation and thus 

nicreasing productivity and water-useefficiency is to narrow th.le interrow spacing . 
fcicvitonrwthiteo pan. 

Starting in 1983/84, thcrefore, a trial was 
initiated using faba bean genotypes that had 
performed well under low rainfall to 
investigate the yield performance and 
water-use efficiency at two populations (22 
and 44 plants/m 2) and two row spacings (22.5 
and 45 cm). The trial was repeated in the 
1984/85 season. Pressure chamber was used for 
measurement of plant water potential and soil 
moisture changes were monitored using the 
neutron-probe technique. 

There were significant differences in 
yield among genotypes. ILB 1814 gave the 
highest yield, and 80S 43856. Line 80S 44367 
gave the lowest yield (Table 13). Substantial 
yield increases were obtained by either 
reducing row spacing from 45 to 22.5 '-m or 
increasing plant population fr'om 22 to 44/m 2 , 
and a combination of narrow row spacing and 
high population gave the highest yields. 



FabaBean 203 

Table 14 presents seed yield,Table 13. Mens for seed yield (SY), total evapotranspiration, and water-use efficiency
iological yield (TBY) and harvest index (HI) for eight genotypes studied at Tel iadya 

of different faba bean genotypes, 1984/85. rainfed conditions (378 mm) in 198,/85. IB 

Yield (k,/h_) 1814 followed by lie 80S 43856 were more 
Genotype SY TBY1- efficient in their water use than other 

genotypes. In ILB 1814, both narrow row 
80S 64214 1753 2948 0.60 spacing and high plant population resulted in 
80S 43856 2174 3573 0.61 improved water-usc efficiency. 
80S 44358 1829 2923 0.63 The soil moisture profile extraction was 
80S 45057 1732 3011 0.58 not influenced much by treatments (Fig. 9).
80S 44815 186! 3224 0.58 However, the gvneral pattern show;; that 
80S 4,1367 1396 2270 0.61 planting at narrow spacing 22.5 cm), 
80L 90121 1820 3154 0.57 regardless of the population, resulllCd in 
ILB 1814 2569 4278 0.60 moisture extraction at a greater soil depth 

and a combination of high population and 
LSD (5%) 253 411 0.027 narrow row spacing resulted in a larger amount 
SE+ 90 146 0.010 of water extracted and at a greater soil depth 
CV (%) 16.5 16.0 5.6 (Fig. 9). Similarly. leaf water potential did 

not show airy consistent pacrn fromi tlowering 
to pod fill. 

Table 14. Seed yield, evapotranspiration (ET) and water-use 
efficiency of ILB 1814 at 22 and 44 plants/n 2 arid tat 22.5 and 
45 cm rew spacings,and for seven other genotypes at 22 plants/m 2 

and 45 cm spacings, Tel H1ad a rainfed (378 rm), 1984185. 

Polmlation and Seed Water-use 
row spacing yield ET efficiency 

Genotype combination (kg/ho) (rmm) (kg/ha/mm ET) 

80S 64214 P1 R2 1043 26'.2 .3.98 
80S 43856 P1 R2 1463 279.6 5.23 
80S 44358 PI R2 1234 262.2 4.71 
80S 45057 P1 R2 1327 268.5 4.94 
80S 44815 PI R2 1241 268.6 4.62 

80S 44367 P 836 239.4 3.49R2 
80L 90121 PI R2 1196 271.2 4.39 
IILB 1814 P1 R 1766 281.4 6.28 
ILB 1814 P R2 2685 292.8 9.17 
ILB 1814 P2 Rt 2496 303.4 8.23 
1,B 1814 P 2 R2 3327 298.1 11.16 

* R, and R2 = 22.5 mid 45.0 cm row spucing, respectively; PI lnd1'2 = 22 

nd 44 phmts/m 2 , respectively. 
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Fig. 9. Soil moisture extraction along the profile at maximum recharge and at maturity as affected by plant 
= 
 = R2) in ILB 1814, Tel Hadya, 1984/85.populatiorm 2 (22 PI and 44= P2) and row spacing in cm (45 = RI and 22.5 

It can be concluded that when moisture is row spacing resulted in increase in both seed 

not linlited carly in the season (as in and biological yields/ha.--Said Silim and M.C. 

1984/85), sowing at narrow row spacing and Savena. 

high plant population can result in a better 

exploitation of soil moisture along the 

p)rofile, arid therefore high biological and Lentil Improvement 
seed! Oclds. 

Considerable progress was made in developing 
improved production practices, cultivars, and 

Effect of Ro% Spacing and Ilant Popuinu genelic stocks of lentils With high and stable 

seed yields adapted to the three rain 

As a part ot international trials, tie agroecological regions of production, with 

perforrmance of local faba bean landraces under inmproved seed qualitv and nilrogen-fixing 

rainfed condition" was examined at Tel HadaI ability, and with the additioial specific 

and Terbol at (our row sp;cingg (30, 40, 50, characters tor each region. nalniely: (i) 

and f0 ci) and three pop!Uations (30. -15, and hligh-altitudL region (above 1000 in elevation) 

60 plants/i"). At TOi lladva. total biological -- cold tolerance to allow winter so ing and 

yield was sigIi Iic:rntI V increased both by altributes for mechanical harvest (tall, 

reducing r w ,spacing, and increasing plan! nonlodging growth habit and pod retention arid 

popitlialioi. Sced yield. however, was indeh iscence), (ii) middle- to low-e ,'wv~ition 

increased oildv whi row 5;iciug was educed, region around the Mediterranean ea--

At Terbol. utlv row spacing.f significantly attributes for mechanical harvest, maintained 

affected the crop perfornmance. Reduction in straw quality aird ild, toleraice to 
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Orobancheand Heterodera sp., resistance to were described previously (ICARDA Aniual 
vascular wilt, and tolerance to drought stress Report 1984). Beginning with 1983/84
dur;ng the reproductive growth period, and development of the early stream material for 
(iii) lower latitudes region (Indian southern latitudes has been carried ot in 
subcontinent, Ethiopia, and Sudan) cooperation with tlie Pakistan national pulse 
--phenological ada tat ion to the warm, program. NARC, Islanmabacd. Segregating 
short-photopeiiod environment, and resistance p,,ulations from early crosses at F5 
to rust. vascular wilt, and ascochyta blight. generation are sent to Islamabad for 

single-plant selection. In addition, 
selections for earliness made at Tel Hadya are 

Development of Lentil Cultivars and sent to Islamabad in yield trials for 
Genetic Stocks screening for ascochyta blight resistance. In 

the high elevation - late maturity stream, 
Breeding Scheme developments have taken place in collaboration 

with the lurkish national pulse progran 
About 350 crosses are made annually for the Ankara. wherely the F, generation of crosses 
aiins ontlined abeve. Last season's crosses made with cold-tolerant parents ca i be 
were divided bhotween the three major target screened tor winter hardiness at Ilavitinna near 
regions: 71 Q for the low-elevation Ankara al > 1000 in elevation. These two 
Mediterranan region. 2' for the southern bilateral dtevelonpments with national programs 
latitudes. and P' r the high-elevation area. have eiabled llmore selections aild tests for 
The resulting crosses are then handled aF, disease resislance and adaplation to he made 
three srat:iny "blshin te core breeding within the target environnents. 
project, %itll Ihe latrial for each largtl 
region heing of a diftereni niaturilv Ipe: 
Soutlheritln i dicitiri.early nlaturallon strcattv Yield Trials 
,leditrl: Inen itgion lrltdtill ilaiU ration 
Stream and high-elevation areas, late Selteclions fromr the breeding progran are 
nlallratiol Stream,. Itesled h pirelimninarv aind advanced yield 

The three streams are indled together for trials in three cotllrasting locations 
the first few, gelnerations. A diagraninlatic representing an ,vcrage rainfall of 28.3 mim at 
representlation of the schemne employed is given lireda, 331) nin il Tel liad'a, and > 500 mni at 
i, Fig. I0. All crosses resulting from the lerhol (L.ebanoll). Tiii. year, 238 small-seeded 
crossillg block at Tel Iladva aire grown as FI selections (seed size < 4.5g1i00 secd) and 171 
generation in an olf-season. snumer nursery at large-serded selections were tested across the 
Sllawbak. Jordan. with irrigation. The F, three sites. 
genlieaion is sown at Tel lidva in winter and Ailonglt the slall-seeded entries the 
bulk harvesled. Seed from these bulks is used percentagt of those yielding significantly 
for the international 1.3 tririls. eallv and (P=0.05) more than the local check (IIA. 4401) 
lledinlll in alurity (!.11 1" and Ili 'l'-I). A was 52. 32. and 5h at Tcl Iladya. Blreda, and 

subsaiiple is sent to tie ofl-seasoi ntr.ery Te'bol, respectively (Table 15). With more 
for generation adlvanCelinenlt through the F:3 mhan hall te etlieS Outyielliig Me local 
generation by the bulk mnethod. check h a significant margin and additieial 

material nerely ranking above the check. there 
For Ihe Mcditerran ean stream, the are prospects for considerable yield increase, 

proced ures for I: generation through in the future. Amongst the large-seeded
single-plant selection to yield trials in F8 enlries. 19. 8, and 12', yielded significantly 
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1 Crossing block in Tel Hadya, Syria )p Mediterranean region 

I----- Southern latitudes 

F1 summer off-season nursery in Shav.'.ak, Jordan ..... High elevation 

. V I 

2-in Tel Hadyacrosnes bulk harvested -- -F 'I 

summer off-season nursery in Shawbak, Jordan,
 

crosses bulk harvested
 

F3 

I 	 I_ _ _ 
F4 in Tel Hadya 	 Lentil international Lentil international 

Single plant selection + bulk harvest of a samplerof each cross F.: trial 	 F trial-early 

Fsin Tl Hadya F bulks to lslamaba Pakistanl Fs bulks to Anl ira, Turkey 
Progeny rows, systematic design for single plant selection for single plant selection 

5 F6 in Tel Hadya -. 

LPreliminary screening nursery,augmented design I 
6 	 F7 preliminary yield trial; in Breda and Tel Hadya F7 yield trials and disease screening National breeding 

(Syria), and Terbol (Lebanon) of early lines In Islamabad, Pakistan programs 

'jf FB advanced yiald trial; nmBreda and 'rel Hadyu 

iS(Syria), and Terbol (Lebanon) 

8 international and regional nursery programF9 

Fig. 10. Scheme Lf lentil breeding used at ICARDA showing streams for different target areas. 

http:Shav.'.ak
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Table 15. Results of yield trials (advanced and preliminary) conducted for large (L)-(> 
4.5gl100 seeds) and small (S) - seeded selections at Tel Hadya and Breda in Syria and 
Terbol in Lebanon in the 1984/85 season. 

Tel tladya Breda Terbol 

L S L S L S 

No. of yield trials 8 II 8 10 7 10 
No. of test entries I 171 238 171 205 146 204 
% of entries sig. exceeding 19 52 8 32 12 56 
check 2 (P<0.05) 
% of entries ranking above 5 10 11 13 12 5 
check (excluding above) 
Check mean yield 1241 976 881 603 1645 1334 
S.E. check mean3 60.0 46.6 46.3 27.7 61.2 47.4 
Location mean 1190 1050 603 522 1469 1462 
CV (%) 20.1 19 24.2 22.5 13.2 13.8 

I. Entries were coimnon across locations. 
2. Large-seeded check = ILL 4400 (Syrian local large); small-seeded chee' = ILL 4401 (Syrian local small). 
3. A combined analysis of large-seedJed trials and anotner for small-seeded trials wais undertaken for each site. 

(P=0.05) more than the local check (1I1L 4400) season (198,1/85) the reverse was found with a 
al Tel tladva, 1Breda, and "'erbol, respectively. sniall-seeded yield trial mean of 1050 kg/ha 

At 'h Htadva, the 1983/84 and 1984/85 and a value for the corresponding large-seeded 
seasons provided an interesling contrast. The trial of 1190 which was 13% greater. Since 
1983/84 season had a precipitation of 229 nii these ica ns ate based on at least 150 entries.
and drought stress increased fronl flowering slatements cm the adaptation of he two 
thrIough the rCl)rodlcliv phase. In 1984/85. subspecies iaV be nadc. It is clear that in 
the total rainfall was a well-distribuled the Middle !"I'l the ,, ize seeded 171(mros/h'r'lla 

aid crop froi ensilivcI urought373 mm1111 the did not stiffer grotp is ilior if) sltss 
driight sltress; hoeve. the major stress was dring the reproductive period of growth and 
one of cold wilth . weeks of sibzero nights in less sensitive, to cold stress during 
lale Ferlruiary/erly March during vegt'lali\t grom4lh 1an1Ihe 11irrosernnagrolp. 

in id-vegetalive growth. 

The response of the large-seeded and 
smnll -seeded entrics in yield Irials to On-Farin and Regional Trials in Svria 
conditions in the two seasotis illtistralIs the 
Contrastling adaptation of 1nitwosperina and From fite advanced yield trials material is 
mlictro.spearnl( lentils. In the droiighty season selected for inclusion ill international 
(1983/84) tile overa!l average seed vie!d of screenn ntin rseries and regional yield trials. 
all the small-seeded yield trials at Tel lladva The two regional yield trials, large-seeded 
was 9.:Y " kg/ha, which was 23., more than tile and snall-seeded, are targeted for Jordain, 
nean of ilhe corresponding large-seeded yield l.ebanon. and Syria. in tlie 1Q84/85 season, 
Irial (779 kg/ha). In tie following cold bolh the regional yield trials were grownl at 
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five sites as part of the cooperative program 
with the Ministry of Agriculture. Syria. In 
the small-seeded trial the locatioi means for 
seed yield varied from a minimum of 691 kg/ha 
at Gelline in south Syria to 117 kg/ha at Tel 
Hadya. The yield advantage over the local 
check for mean seed yield was 37% for the best 
entry. The corresponding yield advanlage over 
the local check ill tile large-seeded regional 
trial was less at only Sf because of the cold 
susceptibilit v of 1l test entries in 
comparison to the check. 

The regional! vield trials are the source 
of iew entries for on-fhirm trials. Three 
years of on-farm trials in Syria have now been 
collduceCd in cooperation with the Syrian 
governmuent. ICAI(I)A selections, two large
seeded and two slall-Seedel, were tested 
against two local checks at 0. 7. and 13 sites 
in the 1982/83, 1983/84, and 1984/85 seasons, 
respectively. The yield advantage of the 
selections over the local checks vas reduced 
ill the season I)8-4/85 because of the cold 
winter. Among the large-seeded entries lhe 
average yield advanltage over the three seasons 
was 16(,, for 78S 26002 over the check. Kurdi 1. 
78S 26002 also has a reduced tendency to 
lodge, an important attribute with respect to 
mechanical harvesting. This selection has now 
been recoinmended for prerelease multiplication 
by the Syrian Ministry of Agriculture. 
Amongst the small-seeded, red-cotyledon 
entries the overall yield advantage over the 
three seasons was 1II,, for 78S 26013 over the 
check, Ilaurani I . 

Use of ICARDA Lentils by National Programs 

There was an increased use of I(?ARI)A lentils 
by national programs in 198-/85. N El (11.I,) 
.358 was released in Ethiopia to farmers in 
highland alIreas. This cultivar has rtist 
resistance and a 50<( yield advantage oVelr the 
local check. Two selections each \ere 
selected in Tunisia and Spain for prerelease 
multiplication: this is in addition to the 

Table 16. Use of ICARDA lenils by national 

rals 16. o 19t5b8toa4/8e n 
Region Country No. selections 

North Africa Morocco I_*+ 34 
Tunisia2 

West Asia 	 Jordan 2 
Lebanon 2 
Syria I + 2 
Turkey 4 
Yemen A.R. 2 

South Asia 	 India I 
Pakistan I- + 4 

Nile Valley 	 Ethiopia I 
Sudan 10 

Europe 	 Spain 2 

Australasia 	 Australia 5 

N. & S. America 	 Argentina 3 
Canada I 

Underlined: Releused cultivairs or ii pre-releise 
multiplication. Oiher eies are in on-ari 

trial aid national vield trials. 

prerelease multiplication of 78S 26002 in 
Syria (see previous section) ('able 16). ILL 
4605 is at the prerelease stage in Pakistan 
and Morocco. For the 1985/86 season, on-farm 
trials of ICARDA lentils are planned in 
Lebanon. Jordan, Syria, Turkey, and Pakistan 
(Table 16).-- It. Erskine. 

Genetic Variation 	in Lentil Straw Quality 

Lentil straw (leaflets, branches, and pod 
walls) is all important livestock feed in the 
Middle East, entering inlo both national and 
international trade. We reported earlier 
(ICARDA Annual Report 1983) on significant 
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genetic variation for lentil straw quality for designed to estimate the genetic variation in 
such parameters as fiber content (neutral lentils in response to irrigation in order to 
detergent), in vitro digestibility, and straw develop a selection methodology for irrigated
protein content based on a single year's data conditions. 
from Tel Hadya farm. The study was conducted during the 1984/85

However, a combined analysis over two season with 34 diverse accessions from the 
seasons of the lentil straw qualite of I I lentil germplasm collection in five 
tacrospt'nalines has revealed a more complex environnents at th ree locations: (1) Tel 

picture. There were profound seasonal effects Hadya, unirrigated (373 rmin): Tel Hadya, one 
on straw quality with, for example, seasonal supplementary irrigation (before flowering); 
means for digestibility of 39 and 60 g Tel Hadva, two supplementary irrigations
digestible organic matter per 100 g dry flowering and before pod(before filling), (2)
matter. Superimposed on the seasonal effects Breda, without irrigation (277 m), and (3) 
was a substantial genotype x season Terbol, without irrigation (444 mm).
interaction tor all straw quality traits. The overall mean for seed yield was 1840 
This resulted in a negative rank correlation kg/ha with a range across locations of 599 
coefficient between the genotype means of both kg/ha at Breda. the (fry site, to 2809 kg/ha 
seasons of r = -0.25 for inl vitro at Tel Hadva with two supplementary
digestibility. The magnitude of tlie irriga!ions. Hadya the mean yieldAt Tel was 
interaction was stuch that genotypic effects 2195 kg/ha without irrigation, 2324 with a 
were nonsignificant when tested against the single irrigation and. 2809 with two 
genotype x season interaction, indicating zero irrigations, tile last represen:ing an 
heritabi Iitv for the straw qtialitv trails: ill irrigation response of 28%. The genotype x 
vitro digestibility and both proteii and fiber environment imiteraction for seed yield was 
(neutral detergent) contents. The implication highly significant, illustraling the 
lor breeding is that without heritable genetic differential response of genotypes to 
\'driatior the response to selection for straw irrigation. This study will be continued for 
quality traits will he low. The importance of a further season.--A. lamdi (Durham
season for stra\ quality suggests that the University. UK) and [I,. Erskinre. 
effects of Cnvironmental factors such as 
location, fertilizer regime, inoculalic-,n etc. 
on stlra ,iual Iilv shou (I be assessed.-- Ii'. Diseases of Lentils 
Frsi-r . Ihwln. (1lld II. Cap lr. 

Survey of Wilt Damage on,Lentils 

Genetic Variation in Response to Irrigation Previous research had indicated that wilt was 
the major pathogenic disorder on lentils in

In Egypt. before the construction of tire Aswan Therefore, a sirrvevSyria. of farmers' lentil 
Dam, lentils were grown on moisture left by fields vas conducted in the main growing areas 
tie ann ual flood of the Nile. Irrigation of Aleppo. Idlib, and llama Provinces (northern
became widely available when the high dani was Syria). to qua ltify will damage and 
constructed. but I-gyptian lentils are determn'le the causal organisms.
ill-adapted to extra irrigation. Most The coveredsu rvey 28 fields with an 
ilroductiois to :gypt come froin rainfed areas average cstilitcd area of I1. 'ia. The 
with similar ill-adaptation. This study. proportion of plants with wilt symptoms across 
conducted by a Ph.D. student with financial all fields was 13% with a range in incidence 
support from the the Nile Valley Project, was of 2-70% plants/field. Since wilt symptoms 
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were observed on plants at the flowering and 
podding stage, there is no possibility of 
compensation from neighbori, g ha!ial, plants. 
Wilted plants give no seed yield and 
consequently the proportion (13%) of plants 
affected probably approximates tile yield loss 
due to wilt. 

Isolation from the collected wilted 
samples showed Ftisariutm sp. from most of the 
fields. A pathogenicity test in pots in an 
illuminated incubator showed wilting symptoms. 
Microscopic examination of wilted shoots from 
this test revealed fungal hyphae in the xylem 
vessels, and the reisolation of the wilted 
shoots resulted in Fusarhin oxysporutm f.sp. 
lentis growth. We now plan to inititate 
screening for di-ease resistance to vascular 
wilt.--B. lava'ci (University of ,lleppo) and W. 
Erskine. 

Screening Lentils for Resistance to Cyst 
Nenatode 

In Syria surveys cond'acted in cooperatiori with 
the University of Bari have revealed cyst 
nematode (Heteronlra sp.) as a major yield 
reducer. The host range (40 Mediterranean 
crops) (Ioes not extend beyond the L.eginninosae, 

consequently crop rotation with cereals does 
not increase the frequency of the neriatode. 
Possible additional control measures include 
the use of host-plant resistance. Screening 
for resistance to cyst nerialode was undertaken 
on 100 gerniplasr accessions at Iar ii Italy 

and on 75 elite lines at ICARI)A in pot trials 
with infested soil (2000 eggs/pot). In Italy. 
although significant differences of 16-1937 
cysts/5 g roots were found after 2 montIs, 
none of the geril)lasri accessions showed 
resistance. Ari accession of l.eis oienwlivs 
(II,Wl, 7) was also found susceptible in ithe 
test. Significant differences in vegetative 
damage score arnd total root weight were round 
anmong the 75 lines screened in the plastic 
house at Tel Hadva witlh 15 seeds/pot and a 
high cyst rate (300-350 cysts/200 g soil). 

However, the cyst count/g root showed no 
significant differences between lines. In 
summary, although there may be differences in 
susceptibility to cyst nematode in lentils, no 
resistance was found after screening 175 
cultivated lentil entries and one line of Lens 
orientalis.--[. Ersk;ne (ICARDA), and N. Greco 
and M. di V'ito (Bar, Italy). 

Lentil Insects and Their Control 

Insect Populations 

As in previous seasons the pea-leaf weevil, 
Silona macultarit. was the main pest. Thrips 
occurred at levels comlarable to those 
recorded previously but other insects such as 
,,pion, leafloppers, aphids, pod borer, and pia 
moth appeared in sinall numbers at six 
locations sampled in northern Syria. 

Inproved tra)lping of Silona adults sho, ecd 
that initial migrations of S. ,oacularit. and 
S. lineatus occurred in mid-Noveniier. soon 
after planting lentils. A second, larger wave 
of' in migration occurred i n id-Janiiary. 
lossibly as a result of very cold weather. 
popirulations Crashbed ill February and March and 
a'. a consequence of this, moderate levels of 
nodule damage (x = 66%) were detected in late 
April. a time at which. in previous seasons. 
most fields sampled were showing I00" nodule 
darage. This is imlportant for understanding 
the yield responses to Sitona control. 

1,gg mortality in S. mnucularius dre to 
parasites and predators averaged 6.4% (range: 
4.5 - 20. I ). No natural enemies of larvae, 
pupac or adults were recorded. These levels 
are inadequale for effective Siton, popuhition 
regulation. In Ihe absence of resistance and 
response to cultural practices, most clphasis 
is now on the study of effective, economic 
chterical control of Sitola. 

Pa rtitioning of Yield Losses among Species 

Proper separation of the effect of Sitona and 
foliar insects on yields has been reported 
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earlier (ICARDA Annual Report 1983, 1984). An - A
 

attempt to further partition yield losses due C y= 2.62 -0.109x
 
to Sitona frot those due to aphids and thrips c r -0.931 

was made in the past season. Aphid 
populations were of no major consequence and 
selective control of thrips with formothion 
0.5 kg a.i./ha, significantly increased straw .3
 
and seed yields by 7.6 and 9.1%, respectively.
 
The- key pest status of Sitona has then been
 
reconfirmed and this line of research could
 
now be terminated. _


E 
u 1 2 4 8 Larvae/plant 16 

< 1.8 1.9 3.2 29" %nodute damag3 42.0 
Effect of Sitona Larval Damage on the 

N-Fixation Process 
Fig. 11. The regression of acetylene reduction activity 
(ARA) in lentils on increasing levels of infestation with larvaeThe effect of increasing levels of infestation of Sitona macularius. Means of four replications, Tel Hadya,

with S. macularits larvae on the acetylene 1984/85. 
reduction activity (ARA) of lentils was 
studied tinder greenhouse (19'C: 47% RI). 
Regressions of ARA on the percentage of 
noddles danrmged indicated no significant heptachlore significantly increased straw and 
effect up to 46 days after infestation. As seed yields (Table 17). The economic analysis
nodtile damage increased to about 10%, 'here of data through partial budget analvsis and 
was ,'rapid decline in ARA between 16 and 60 subsequent calculation of an economic 
days after infestation. On a seasonal basis threshold for .itona (Fig. 12) indicated that 
the results are shown in Fig. I1. These chemical controi with a pesticide such as 
findings si pport previous field results on the carbofuran wou Id be justified at infestation 
effect of lar,,al damage on the functionality levels of 43% or higher. As indicated by P-any
of lentils nodules. previous field trials, the economic impact of 

Sitouia on yield is significant in lentils, 
showing 70% or more nodule damage, a situation 

Ectyoinoic Aspects of Si/ota Control which is common in most lentil-growing areas 

of Syria. SincL Sifona control is preventiveThe feasibility of chtemical control of Sitona in nature there would be a need to reduce 
was studied at farmers' fields al five costs so as to make this practice !ess risky 
locations: Soriran, Maara, Tel I Iladya, Breda, for the farmer. One way to do this is to cut 
and A'azaz. Infestation levels varied from dosages of the chemicals or find others less 
19 5%;;.nodtiles dmanoged at Sotiran to 75.27 at costly. Quinalphos, methiocarb and 
Tel !ladya. avcragc ,8% . This avorage is lower disulfoton failed to provide adequate
than I rcvioti 5;vasons- menis of 65.7 nodule protection (Table 18), bIt a lower dosage (0.5
danmiage registered in northern Syria. With kg a.i./ha) of carboftiran compared favorably 
little or no interference from other iiisects, with the previously tested standard dosage of 
yitld losses due to Sitomi damage anged from 1.0 k a. i./ ha. The search for cheaper
57 in Souran to 33% in A'az7 (average 13"%). chemicals for ,Siiona control and the testing
[here was not a signiicanl Ireatmlent x of this practice under farmers' fields 
location interaction, but both carboluran and conditions is to be contintied. 
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Tale- 17. Yield responses of Syrian Local Smali lentils to Sitona control. Combined analys ')fdata obtained in live 
farmers' fields. Means of two replications per site, 198,1/85. 

STRAW YIELD SEED YIELD 
All sites . Excluding 2sites _ All sites _ Excluding 2sites 

Treatment kg/ha % increase kg/ha % increase kg/ha % increase kg/ha % increase 

Carbofuran 2275 14.4 2719 18.4 981 15.9 1156 20.9 
tleptachlore 2138 7.5 2586 12.6 950 12.2 1108 15.9 
Check 1'988 2296 846 956 

LSD (5'7.) 17-1.1 213.5 98.5 101.1 
CV (7) 5.6 5.5 6.7 5.4 

1.Excluding Nlaara and Sum whian siowt\I significantiy lowerlevelsof infkstation (29 and 19% noduledamnage, respectively). 

1600 Marginal habit of 25 contrasting lentil genotypes 

benefit including sonic tall materials. The trial was 
1conducted at Tel iHadya, and the anatomy of 10

1200 plants taken at random from each plot was 

examined. 
Striking differences in growth habit were 

800 evident. The mean height ranged from 26 cm 
Economic (ILL 4605) to 41.5 cm (ILL 922), with the 

threshold average being 33.5 cm. and the lowest pod was 
Marginal cost400 -_-- -Mara-- o- 18.5 cm above the ground. On average, there 

were 19 nodes on the main stein hence a mean 
inlternode length of 1.8 cm. Howeve', 

0 1 1... internode length varied according to position 
20 40 60 80 100 on the main slem and decreased greatly at the 

%damage upper and lower ends of the inain stem. The 
diameter of the base of the mrain steii ianged 

Fig. 12. Economic threshold determination for Sitona from 1.7 to 2.9 cm. with a miean of 2.2 cnt. 
macularius on lentils. Branching is divided into primary (arising 

from the mtain steni), secondary (arising from 
the primary branches), and tertiary (arising 

Production Agronomy and Crop from the secondary branches) systems. There 
Physiology was a con siderable varialion in)the amount of 

branching between genotypes. Adding up the 
Growth labit in Lentils numer of prima. secondary, and tertiary 

branches. the tolal ranged from a mean of six 

In ICARI)A's lentil gerniplasin collection there branches on ILL 5748 to 12 of ILL 922. 
is a range of tall accessions suitable for Overall. the mean number of botli primary 
mechanical harvest. The variation in plant (4.16) arid secondary branches (4.29) Vreatly 
architecture aniongst these accessions has not exceeded that of tie tertiaries (0.5). Over 
been explored. Accordingly. we made a half of all pods were found on the main stem 
detailed, quantitative analysis of the growth and the two lower-iost primary branches. 
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Table 18. The efficiency of different insecticides to control Sitona macularius on lentils as measured by
four population parameters. Means of four replications, Tel Hadya, 1984185. 

% control on the basis of: 

Dosage Method of Adult visual % leaflets % nodules Neonate adults/

Chemical (kg a.i.Iha) applicalion damage scores damaged damaged 1500 c.c. soil
 

Heptachlore 2.0 drilled 35 29 94 90 
2.0 broadcast 46 46 85 84 
1.5 d:iiled 30 44 92 84 
1.0 drilled 19 I 92 89
 

Carbofuran 1.0 drilled 57 76 89 96
 
1.0 broadcast 51 55 88 91 
0.5 drilled 57 60 92 85

Quinalphos 0.7 drilled 0 0 II 0
 
Methiocarbi 30g seed tr. 46 
 52 48 37 

20g seed tr. 51 59 49 56 
log seed tr. 57 47 32 62
 

Aldrin 3.7 drilled 51 45 86 78
 
Disulfoton 1.0 drilled 19 
 20 0 2 
LSD (5%) 0.7 5.2 14.2 7.6

CV (%) 37.4 30.6 37.4 51.1
 
1. Scd treauent: gr:ams ef comminerciji prod uct/kg of seed 

Growth habit is much influenced by were among the factors that offset the 
environmental or nongenetic factors. Thus the advantage of early winter sowing. 
severe frosts encountered in March 1985 tended In 1984/85 season, the study was repeated
to produce a more bushy growth habit, as a using the same six genotypes (ILL 8, 9 , 16,
result of enhanced branching following the 223, 4400, and 4401) to evaluate their 
death of the main stem in susceptible performance when sown early and late in winter 
genolvpe . Within-genotype variation in (14 November and 12 February, respectively).
growth habit was also evident. The Novemher-so~vn crops took 139 to 147 days

A path analysis will be conducted to to flower and 178 days to reach physiological
identify those anatomical traits which have a maturity. However, the February-sown crops
direct effect on plant height, lodging, and took only 72 days to flower and 95 to 107 days
seed yield.-- W.J. Goodrich and W. Erskine. to reach physiological maturity. 

In spite of th. very severe frost in 
February/March which severely danmaged the

Gr,'vth and Yield in Relation to Sowing Date November-sown ILL 8, 9, 16, and 223, all 
November-sown crops produced more dry matter

In the low-elevation areas of the ICARDA than February-sown crops. At each sowing,
region, lentils are generally sown in late genotypes varied in growth rate and total dry
winter. Earlier studies at ICARDA have shown matter at maturity (Fig. 13) The varieties 
that early planting (before Mid-December) that grew fastest when sown in November (ILL
results in better growth and yield. However, 8, 223, and 4401) produced the most dry matter 
recent work (1982/83 and 1983/84) has at maturity.
indicated that winter sowing increases total Early winter-sown crops produced
biological yield but not seed yield. Cold significantly more seed yield (900-1330 kg/ha)
damage and greater infestation by Orobanche than late winter-sown crops (330-670 kg/ha). 
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In early winter sowing, varieties that had the and crop dependence on soil nitrogen reduced. 
fastest rate of growth (ILL 8, 223, 4401) Lentil fertility-ctum-.inoculatiot trial was 
produced the ruos, dry matter and seed yields, therefore conducted in 198'8'85 at Tcrbal 
Harvest index in late winter sowing was larger (Lebanon) and Breda (Syria) to Study the 
(P = 0.05) than early winter sowing. Smaller response of lenmils to terti i crs and 
seed yields in late winter sowing, the-efore, inoculation with rhizohia, with or without 
are a result ol the smaller total dry--matter Sitota weevil control. 
production following the drought which Table 19 gives the results of yields aid 
occurred early and hastened maturitv harvest indices at both B~reda and Terhol. The 

In the last three seasons (1982-85) findings at Breda indicated that the main 
advancement of wintet sowing has always liiiting factor to both high seed ant 
resulted in an increase in total drv-nittter biological yields was the damage done to the 
productioni aid sometimes in seed yield. In root nodules by Sioia veevil. Control of 
sonic seasons, frost daimage in the rcproducli,,e Shotm weevil resulted in 13 and 10% increase 
phase resulted in an increase in seed yield. il seed and biological yields, respectively. 
Since lentil straw is used as aninal feed in Inoculation with rhizohiuni plus coitrol of 
the ICAR11A region, advaitcing date of planting Sito did not result in additional advaniage 
to Novenber should increase farnters' income. which iniWlics thai there was no advantage of 

introducing this new strain iB Ireda soil. At 
Terbol ttere was no significantt response to 

Rcspoitse to Planit Population and Row Spacing fertilizer treaitmeitts because of tigh 
fertility of the soil. Again, as at Breda. 

The etfect of four plant populationt densities control of Sitona weevil restilted ini a ver,, 
(100, 200, 300, and lO) illattsfiltt and four large increase in both seed and biologicil 
row spacings (20, 30, 40. and 50 Cmt) oti yields, largely as a result of presettting 

,lentils was studied at Breda and Terhol. At itodlle daiage (311 , of' nodules were damiaged in 
both locations, tlte total biological yield was cotrol as conttpared with II% when Sonwwas 
significantly intcreased with the increase in conttrolled.) 

plant population , I owever. this effect oit 
seed yiell was signiticant only ati Breda. 
Planing leiiliIs at itnarrow row spacing Lentil llarvest Mechanization 
increased olh biological anid seed yields at 
Terbol but not at lreda. Yields obtained at Mechainization of lentil harvest in the IMiddle 
Terhol were alitost double those ohtaited at East is a iajor remacet t goal of FLIP. becatse 
Breda due to better iitoislure SUl)l)ly. At lettti! arras a1e ledlini og due to increased 
Terol, there wis a gradual iniproventetnt in labor css for harvest in conimparisolt to world 
partitioning of dry matter with the decieae lentil prices. Research ott lentil harvest 
it planttpopulatiot. whereas at B-reda only the mttechanizatioi has been intensified at ICARIJA 
lowest poiulatiott (100 plan/in 2) inproved it. following a gra it fron the International 

Jevelopimen t Research Centre, Canada. the 
iajor trial Conducted at Tel Ila+dva in the 

Lentil Fertility--curn-Inocultion Trial 1984/85 seasont gatiged le ititi111i ttm claile froM 

traditiontal agrolloiny iteced d fot the s ll(; sllll 
Investigations ott ianagemet practices which opeicliioi of the htarvt-5iitg l. Jhe'itacliites 

favor syntbiotic association between lentil traditiotnal metlhod of sov'ittg tleitils in yvi a 
crop and rhizoliLun shoild be nmade so tIha is by hand ItbroadcastO IlCd by a 
syitbiotic iiitrogen fixatiot nay be increased cultivator pass to cover the seed. leavitg ii 
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Table 19. The effect of fertilizer curn-inoculation and carbofuran on yield and harvest index of 
lentils at Breda and Terbol, 1984185. 

Breda Terbol 

Yield (kg/ha) Harvest Yield (kg/ha) Harvest 

Treatment Seed Biological index Seed Biological index 

Control 
P20 5 @ 50 kg/ha 
Carbofuran @ 1.0 kg a.i.iha 
Inoculation with rhizobium 
Inoculation + Phosphate 
Inoculation + Carbofuran 
Inoculation + Carbofuran + P 20 5 
100kg N/ha+P 205 +Carbofuran 

LSD (5,%) 
CV (%) 

783 

786 

885 

788 

834 
886 

920 
905 

56.5 
4.53 


ridged field. This was compared with lentils 
sown with a locally available drill, and also 
to broadcasting followed by a cultivator with 
a heavy bar behind. 
were thus: 

(i) Broadcast b; 
covering with 
(ii) broadcast by 
covering with 
towing a heavy 

The sowing treatments 

hand (300 seeds/n 2 ), 
tractor-pulled cultivator; 

hand (300 seeds/n 2 ), 
tractor-pulled cultivator 
bar; (iii) drilled (200 

seeds/m 2 ) by local cereal drill; and (iv) 
drilled (200 seeds/m 2) by local cereal 
drill towing a heavy bar. 

Comparison of a local cultivar with an 
ICARDA selection was also included as one of 
the factors in the trial These main plots 
were then ,split and harvested by hand. by a 
double-knife cutter bar, and by angled blades 
passing jiis under the soil surface. 

Differences between harvest methods and 
the interactions between harvest and sowing 
mefliods were highly significant for both seed 
and straw yields (Table 20). With the hand 
harvest, the use of a hea%, bar behind th, 

1892 0.43 2120 6101 0.35 
2035 0.39 2083 6153 0.34 
2198 0.39 2169 6513 0.33 
1885 0.42 2014 5986 0.34 

2036 0.41 1951 5944 0.33 
2094 0.42 2102 6465 0.33 
2278 0.41 2031 5975 0.34 
2184 0.42 1889 6073 0.31 

121.2 ns ns ns ns 
5.2 4.0 9.0 7.1 7.6 

cultivator covering seed increased lentil seed 
yield over the traditional cultivator alone. 
The double-knife cutter bar required land 
flattened by either a bar or a seed drill to 
optimize straw yields. The angled blades 
worked best on the traditional broadcast seed 
bed. 

The selec.ion 78S 26002 yielded 1161 kg/ha 
seed, which was 21% more than the local 
ciltivar. Since 78S 26002 lodged less than 
tne local, its advantage over the local was 
greatest with a cutter-bar harvest. 

Next year 
harvesting 
agronomically 
J. Diekmann, 
Silim. 

it is proposed to test the best 
systems in on-farm trials 

and economically.--W. Erskine, 
P. Jegatheeswaran, and Said 

Effect of height of cut on the yield and straw 
quality: 
mechanize 
conducted 
Tel Hadya 
investigate 

As part of a major effort to 
harvesting at ICARDA, a trial was 
using a self-propelled cutter bar at 

during the 1984/85 season to 
the effect of height of cut 
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Table 20. Leitil seed and straw yields (kg/ha) from differentt sowing and harvesting 
methods. 

Hand harvest Cutter bar Angled bladesMethod Seed Straw Seed Straw Seed Straw 

Broadcast 1152 2896 951 1094 732 3531
Broadcast + bar 1479 2976 1075 1617 829 3262
Drilled 1618 3294 1071 1600 616 2142 
Drilled + bar 1479 2929 1092 
 1780 633 2348

Mean !432 3024 1047 1523 703 2820
 

LSD (5%) Harvest method: Seed = 91 kg/ha; Straw = 399 kg/ha.
 
LSD (5%) Harvest x sowing miethods: Seed = 183 kg/ha, Straw = 799 kg/ha.
 

(ground level, 5 cm and 10 cm abov ground) as 4400, ILL 8, and ILL 554 and the respective
compared to hand pulling on los.i in seed and seed yield losses were 15.6, 5.3, and 20.3%. 
straw yields and quality of three lentil This study shows that the mechanical 
genotypes with different plant stature: ILL 8 harvesting of lentil by cutter bar results in(erect and nonlodging), ILL 4400 (local line straw and seed Yield losses, the former due towith lodging), III. 554 (erect and late roots being left in the soil and the latter
maturing). Because of lack of significant due to pod drop. Harvest was carried out at
interaction between height of cut and full maturity in this study, andi it is 
genotype, only the main effects are presented. possible that seed yield losses can be reduced

The effect of height of cut on seed and by harvesting at physiological maturity. ILL 
straw yields, percentage straw digestibility, 4400, which is a local cultivar, had the
and protein content are shown in Table 21. highest losses in both seed and straw yields
Compared with hand pulling, cutting at the and losses in ILL, 8, an improved line, were
ground level and 5 cm and 10 cm above ground low.--Said Sili, Willie Erskine, and 
resulted in seed yield losses of 9.0, 15.6, M.C. Savena.
 
and 16.7%, respectively. Percentage losses in
 
straw yields were 
 7.3, 3!.5. and 38.6. By Weed Control
 
contrast, significant increases in percent

digestibility and protein content of straw Weeds are a 
 major constraint to increased 
were obtained at all three cut heights as prodoction in lentils, particularly in
compared with hand puiling. Digestibility of early-sown crop. Hence studies were carried
straw cut at the ground level was similar to out to evaluate the common herbicides for
that of straw cut at 5 cm above ground, but broadspectrum weed control. The dominant weed
significantly lower than that cut at 10 cm species were the same as those indicated in
above ground. Percentage protein content the irievant section on faba beans. 
increased progressively with increase in the 
height of cut. International Weed Control Trial. As part of

Seed and straw yields, percentage the Iaternational Chemical Weed Control Trial,
digestibility, and protein content of the studies were conducted in 1984/85 at Breda and
three genotypes are given in Table 21. Terbol to quantify yield losses due to weeds
Percent losses due to cut in straw yield were and identify promising herbicides for weed 
30.2, 24.2, and 22.4, respectively, for ILL control. 
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Table 21. Main effects of height of cu. and genotypes on straw and seed yields, percentage 
straw digestibility and protein content of lentils, Tel Hadyn, 1984/85. 

Harvesting Yield (kg/ha) 
Seed 

Hand pulling (control) 879 

Cut at ground level 800 

Cut 5 cm above ground 756 

Cut 10 cm above ground 741 


LSD (5%) 92.0 
CV (%) 12.5 

Genotype 

ILL 4400 938 

ILL 8 929 

ILL 554 515 


LSD 5% 56.4 

CV (%) 9.7 


At Breda weed infestation was light, 
Weeds reCduced V'ied by 8% and chemical weed 
control and hand weeding gave similar results. 
At Terbol, weeds reduced yield by 69%. Hand 
weeding twice was as effective as repeated 
hand weeding and was stuperior to chemical vced 
control. Preemergence apl'ication of Bladex 
(I.0 kg a.i./ha), Maloran (I.5 kg "..i1iha) + 
Kerb (0.5 kg a.i.!lha), Tribunil (2.0 kg 
a.i./ha) + Kerb (0.5 kg a.i./ha), and Gesagard 
1.5 kg a.i./ha) + Kerb (0.5 kg a~i. iha) gave 

very good control of weeds and increased yield 
by 121, 145, 157. and 177%, respec:ivvly, over 
the weedy check, 

Evaluation (if New Herbicides for 're- and 
Postemergence Applications. The experirient was 
conducted at Tel Hadya during the 1984/85 
growing season to identify and evaluate lie 
best herbicides for broadspectrum weed control 
in lentil. Some of tileherbicides have 

Percentage for straw 
Straw Digestibility Protein 

1729 48.0 5.2 
1603 52.0 5.5 
1184 51.9 5.8 
1042 53.4 6.2 

186.6 1.91 0.5 
14.5 15.4 8.7 

1678 51.4 6.1 
1322 50.4 5.2 
1168 51.9 5.8 

102 ns 0.62 
10.1 16.9 12.7 

already been tested in field experiments, and 
others are newly developed and being tested 
for the first season in ICARDA region. The 
trial was an RCB design with four 
replications. 

The level of weed inlcs,'ltion was jather 
low with the following donwant species: 1vena 
sterilis. I'halmris bratih vstachvs. Sinapis 
arvcn.sis. Geroaiitn tubt'rotmuln, Galiutm tricorne, 
I'a'caria pvrwmidta, Carllthwnut svriacus, 
Cepha/aria .ra('aJ)O . and ltUp/lor/" elioscopia. 

Among all herbicide treatmt o, the best 
was cyanazine (Bladex) aplIlied preeniergence at 
the rate 0.5 kg a. ./ha, with no significant 
differences in grain yield between this and 
hand weeded (weed free) trealment (Table 22). 
This confirms previous observations onithe 
excellent pirfor mance of' this product. All 
newlv tested )roducts (treat meints 7 to 14) 
provided pio)r weed control or had a l)hytotixic 
elfect oil the cro1). causing a significant 
grain yield reduction. 
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Table 22. Effect of chemical weed control on lentil crop phytotoxicity, total dry weight (TDW) 
of weeds, and grain yield, Tel Hadya, 1984/85. 

Grain 
Rate Phytotoxi- TDW yield

Treatment (kg a.l./ha) Thning* city** (kg/lia) (kg/ha) 

Weedy check 1221.5 961 
Weed free 108.6 1220 
Cyanazine 0.5 1.25Pre 639.6 1129 
Cyanazine + 05 Pre 3.75 498.2 960 

Pronamide 0.5 Pre 
Dinoseb-acetate 1.0 Post 3.25 606.0 928 
Dinoseb-acetate + 1.0 Post 2.25 351.6 963 

Fluazifop-butyl 0.5 

Napropamide 1.0 PPI 8.00 106 1.3 81 
Napropamide 2.0 8.00Pre 381.8 50 
Carbotamide 1.0 Pre 1.75 1036.1 778 
Phenoterb 3.5 Pre 1.00 1079.5 878 
Codal 2.0 Pre 4.00 927.2 728 

Fomesafen 0.25 Post 5.75 372.1 688 
Fomesafen + 0.25 Post 6.00 212.9 691 

Fluazifop-butyl 0.5 Post
 
Fornesafen + 0.25 Post 6.00 
 299.3 626 

Sethoxydiri 0.5 Post 

CV (%) 51.5 16 
LSD (5%) 463.8 180 

* Pie = Prtemergence utplication; Post = Postelnergence application; PPI = Preplanting incorporaticn. 
I = no phytotoxicity symptoms und 9 - total crop injury. 

Resistance to ()robanhe spp. Lentils are As a resull of frost, 265 lines were severely 
seriously damagcd hv otobam'lie i1'1t1'Ia damaged. and only 135 lines could be evaluated 
eslpecially in Syria and Morocco. No for resistance. Of these, seven lilies (11.1.
satisfaclorv control metlod exists. 262, 326. 560, 672. 748, 814, and 912) were 
Development of resistmt varictits is the best found .ss siscel)tible than the local check 
nletIlod of control. Field screening of lentils (1I.. 4,100).--S. Ktkiki and 11'. l~r.stin. 
for Orolabw e resistlance his been undertaken lon order to have stid;irdized conditions 
lor ;everal yetr, at I('ARDA. Some lilnes were for all tile lilies tested, to get coiparable 
foulnId to have lower infestation tlhan the local restilts over the ',ears. to screen during ihe 
check (ILL 4400) hut no line could be whole ye;r, :tin(i to have the restills ais qtuickly 
ident[icd ,,s reristaint. Over 10t) genotypes as p)ossible, it is prol)oscd to move the 
were tested in four replications in 1984/85 at screening work fron field to laboratory. To 
Tel ladva in soil infested with 0. crenata. allow the ral)id screening oh lentil getioty)es 
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for Orobanche spp. resistance, a laboratory Table 23. Distribution of chickpea gernrplasin 
test was developed. Pregerminated lentils are lines to national programs, 1984/85. 
planted in petridishes (I planl/petridisi).
filled with a inixtric of soil and sand (3:1 Cniti-v No. of accessions 
weight proportion) which is infected with 
preconditioned (rbnzm/he seed. To [he Netherlands 5 
precondition the Orobaliche seeds tire filled India 57 
petridishes are store.d for 10 days at 20"C. Inisia 2000 
After planting the lentils the petridishes are Turkey 2000 
stored in an inc ubator at 25/201( (dav/night) UK 11 
and 12 hours light. Following this procedure. USA 2000 
the resislallce Cal b e alilatd \ ithin 20-25 USSR 139 
days.--S. A'ukula and.I..aet'rbor. West Germany 53 

Total 6265 
Kabuli Chickpea Improvement 

The kahui clhickpea ii prove:,, is a joihn ('old Tolerance 
activity with ICRISAT. Kabuli chickpeas are 
widely grown as a spriig-sown crop oil The \iiter of tie 1984/85 season ini Syria was 
conserved nmoisture in West Asia. North Africa. a severl\ cold one. TeuiiPeralure fell below 
and southern Europe. and as a winter-sown crop freezing point on 41 nights: -9.8"(* being tie 
in the Indian s bcoiitinenl. Nile Valley. and lowest,. ie fell)_rlfitl re 1 bhelow WC oni iI]oSt 
Mexico and other L.atin Anerican countries, nights bel%\cen 20 Fernlar adl 15 Miarlch, %hell 
The ob)je ctive of Ihe kail-,ti ch ic k)ea the crop had growl substarilial Though this 
ilnlrOilellirlt research is to denchlfp prodntion adverselV allcted the Crot,. i; pirovided an 
techlvolog anrd genlotyl)es suitable for e\scelleilt oppollrUnity to ciecr chickpeas for 
different agroecological Celldiltions to coll tolerali. ( icrlllplasirl accessiors. 
increase the )roductivity of kaibuli chickleas. breeding liles, and ad iricd Se''regiati ng 

Three sites. 1anllrlv. 'Iel Hadva (low gelleralioiis kCrc sCteeulld for cold tolerance. 
elevation. 325 inin anllial raiuialll. .inrdiress None of the liric, \a flolid unaffiecled, bill
 
(low ele\ation. -45) nmii1aniual rainfall), and 207 acc_,esiors ( 1(7"' lirrterial) %cre Killed.
 
Terlol (nediuini clesition. 55) rrini ann al Forltl tlit . 85 lines "%er'r floind to be
 
rainfall) have been used for testing geilot\'pes tolerant. 782 rodealcteytolrant,. aind 207
 
for yield potcrtial and adaptation before they were killed.
 
are hnrnished to national p ) raiis.
 

Sctelili 101f Cold tOleallct is adle V 
Gerniphlstu adalicilig tIe soill.g (filtt'o ctobetr. ('old 

was so drastic dniiig 1I98.185 tratI rol of fthe 
Digi r I98-185. 40) ire'%accessionrs were added gellot pes "o'rr% ill )ctoler \e l killed. 
iainrly frornr Plakistani. Turkev, aind tlre USSR: llo 't.e i., it'o nnes tIlI.' .(,120ardll .( ,470) had 

the total no%% stands at 5990 a I ilt of 7. tie, recuso red ills.a:c:,.it;il. aindilalti 
Puhlication anid distributioin of a Kabuli Tliest, lites cotld bT tC iued i rts f0rasiori 
Chickpea (ictirlplarii Catalog resulted in air cold toleralilc.
 
increased demanrd for" gernilasnr accessionrs. A Ads anctd bree'diilg irle (1)185 progeniest'
 
total of 0205 geriirplasm lines were -u1iSied were also screeied for cold tilerarce aird 7218
 
to eight couiitries (Table 23). progenies or 70.87 " material was rejected
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Table 24. Reaction of chickpea advanced segregating generations to cold (low 
temperatire) at Tel H'id~r, 1984/85. 

Generation 1 32 4 

1:4 
 0 0 73 635 

1.- 0 0 2 92 
i: 0 
 0 3 23 
F7 0 0 3 15 

Total 
 0 0 81 765 
.C of total 0.00 0.00 0.75 7.13 

fI';SCat' I t v 9 = killed. 

(Table 2-I). Many lines rated 3 or 4 and were 
ver 'yproductike and unilorl. Promising lines 
from these were hulked.--K./) Singh and R.S. 
Ahl/tii,'a. 


Ascochlta Mlight Resistance 

The 19 4,'85 seaSon proved unflav'orable for 
ast oh' la blight develop ent and spread. The 
Spores of lie palliogen piresent in the debris 
were killed (lire to low telli eralure between 20 
'ebluar arid 15 March. h'lleret'er. the 

trlpeliieli abritlllecani, rose arltlliret" erteilierdrv. lot perii ng nth i als to 
!l\. 

deel-naturing 
bcame I'ot'n prmllt,d l te S .~isto 

s)iavs tllokm.d 1w snriilkler irrigation failed•
to) produle t he (disease. ii appetar-s that if 

tellitr;illir is high and 'ealher drv'. spore
SlS e)liln pr;ivs arid sprinkler irrigatio 
\\illlot help i) c tirig all epipl to(tic of 

n'Imrved(Kabiuli Chickpeta Cullivairs anld
I ~if~ov~lCiKi~lIiiikpcacultiV~lUS al(I
Genetic Stocks 

C roussin r 

l Sinr, one ascochvla blight resistant parent. 
4.1 crisses were irade. which included flie 

Scale 

5 6 
 7 8 9 Total 

771 974 2452 4133 138 9176
 
137 
 155 277 209 0 994
 
45 48 97 78 1 295
 
24 52 89 82 I 266
 

979 1236 2948 4582 140 10731
 
9.12 11.52 27.47 42.70 1.30
 

crosses requested by Egypt. Jordan, Lebanon. 
and Tunisia. In keeping with the demand by 
national programs for large-seeded and 
carly-maturi g germplasm. 5/, of the crosses 
combined these trai:s wih high yield and 
ascochlta blight resistance. 

.cgregaig lluhi(Jns 

1he i generation was raised as usual in the 
off-season nursery tinder continuous light atSargiaya. This procedure helped
transf erring ite desired genes frorr Ilre 

in 

lines, which otherwise do riot 
lati e nwo rStlllll11r.
11II (fitllinlg The Y:,IMl)ulations werenrtredrigsnucgrown ai Tel llIadx'a in the ascochyla blightdb.ea c illlst .r * 

tS to F p o e 
A lolal of 1-1.225 F3 7 P'roenies we e 

grown diring 1984/85. Of these 51 II F, were 
grom\i illtileoff-season where tie mnaterial was 
screened for Ilss-pltlolriod sensitivitv. 
Tt 'iiii 7 liot le ct z'w nlt ni
'lre reira il u progenies were growrn ill tihe Iii i 
season a' Tel Ilad-,: and tii suscelltiile 
nlaltriatl xas eliniinraltd: 179 lines were bulked 
fo of!-season screening for less ilho!ophl riod 
sensi tivilt in 1985. The iines selected from 
this screening Aill be tested for yield arid 
adaptation intlre 1985/86 season. 
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Table 25. Mean yield performance of newly developed lines during the 1984/85 winter season. 

Entries 
exceed-

Trials Entries ing 
Location conducted tested check' 

Tel Hadya 15 255 208 
(Syria)
 
Jindiress I1 193 100 

(Syria) 
Terbol 13 229 152 
(Lebanon) 

I. ILC -181. 

Yield Trials for Winter Sowing 

Seed yields of 255. 193, and 229 newly bulked 
lines were investigated at Tel Hadya, 
Jindiress. and Terbol, respectively. As many 
as 123 entries at Tel Hadya. 27 at Jindiress, 
and 12 at Trbol exceeded fhe check bv a 
significant nargin (Table 25). A few fines 

g
outyielded the check at ail locations, thts 
revealing their wide adaptation. While most 
lines had a variable response to seaso:s and 
iocations. a few had a stable performance. 
Performance in ,.'rI1s of ranks of a few lines 
is given in Table 20. 

The lines significantly outlyie!dtng the 
check alko iad better tolerance to ascochyta 
blight and cold. 

Yield Trials for Spring Sowing 

A total of 237. 193, and 229 newly bulked 
lines were evaluatcd for yield at Tel Hladva, 
Jindiress. and Terbol. respectively. Although 
many genotypes exceeded the check, only one 
line each at Tel ladva and Terbol superseded 
the check bv a significant margin. Analysis 
of results from file past several years 
indicated that nIlost of tile ne,.wlv developed 
lines are later in n:1tturitv than the check, 
Crop growth period in slring sowing being 
short, it tavors early-maturing lines. 

Entries Yield range 
significantly for best Range for Range for 

exceeding entries CV LSD at 
check (kg/ha) (%) 5% 

123 633-2525 15.1-51.7 138-970 

27 1475-2292 16.5-34.1 320-710 

12 1875-2597 11.0-22.7 441-757 

Table 26. Performance (in term! of yield rank) of some 
chlckpen lines at Tel Hadya, Jlndiress, and Terbol as 
also across all these locations in the 1984185 season. 

Enery Tel Hadyn Jindiresm Terbol Overall 

w s w S W S w S 
FLIP 83-13C 2 1 1 15 3 5 I 3 
FLIP83-98C 5 I1 2 8 6 2 2 1 
FLIP 83-98C 3 7 5 9 3 4 3 4 
FLIP 84-70C 3 11 1 4 2 7 1 6 
FLIP 84-104C 7 2 4 I 5 1 5 1 
FLIP 84-116C 2 3 I 5 8 8 I 3 

W=Winter. S=Spring 

Large-Seeded Chickpeas 

In view of the great demand by the national 
programs for ascochyta blight resistant 
large-seeded chickpeas, the development of 
such types has been given special emphasis 
During 1984/85. 1234 I:3 to F,, progenies were 
grown. 2099 plants selected, and 26 promising 
progenies bulked. Many of the newly bulked 
lines have seed size exceeding 50 g/100 seeds. 

Fighteen newly bulked large-seeded liues 
were evaluated for yield; performiance of the 
six best yielding lines k shown in Table 27. 

)ne of the major reasons for the higher ield 
of test culri,'s over check was their better 
cold tolerance. After one more year of 
evaltuation. these entries will he providf-d to 
cooperators for ,:inter sowing. 
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Table 27. Performance of six best yielding large-seeded chickpea entries In tile winter
sown preliminary yield trial at Tel Hadya, 1984/85. 

Days to Plant Cold 100-seed 
flowering height tolerance weight Yield 

Entry (No.) (cm) (1-9 scale) (g) (kg/ha) 

FLIP 84-19C 133 38 465.0 1958 
FLIP 84-1SC 132 40 3.0 44 1792
 
FLIP 84-17C 138 5.5
34 45 1650 
FLIP 84-1 C 144 31 7.0 43 1375
 
FLIP 84-12C 140 30 41
7.0 1225
 
FLIP 84-2 C 142 
 33 7.0 40 1033
 
ILC 482 (check) 136 8.0
19 26 333 

SE + 180.71 
CV (%) 31.01 

Scale: I = tolenint; 9 = killed. 

Tall Chickpeas were made at the ICRISAT Center and F2 seed 
supplied to ICARDA. During 1984/85, more than

In the Mediterranean region farmers prefer 50 promising F5 progenies were bulked and 
tall chickpeas for machine harvest. Tall grown in the off-season nursery in 1985. If 
chickpeas amailable in our gerltplasm have they prove less- pholope riod sensitive, their 
three major defects: (I) poor seed type seed will he furnished to breeders in Pakistan 
(in termediate- type, classified as pea and at ICR, SAT for evaluation of their yield 
shaped). (21 poor yield, and (3) late and adaptation.--K.li. Singh, R.S. Malhotra, 
laturitv. We have developed high-vielding and IC ISI 1 swietIlSIS. 

iines with truc La.lui-tvpe seed (Table 28), 
but these lines are not earl'' maturing and On-Farin Trial 
this is where future emphasis wiii be laid. 
The plant height is also less than ienerally The on-farm trials, which started in Syria 
attained hv tall ntai nlv to 1Q/7980. been tothe types. due during have extended other 
severe cold. countries. l)urintg 1984/85, we furnished seed 

Thirtv-foti lall chickpea progenies have for on-farm trials to Syria (II1C 3279, FLIP 
been hulked. -omec of , hich have seed size 82-236C). Morocco (II .C 195. IIfC 482, ILC 
exceeding ,10 g/10) seeds. A few of them are 484). "liurkev (II.( ' 482. II .C 3279), and Egypt 
as early as IIC 482.--A.B. Silig and (IIfC 482. Ii.(C 4814. IIA 15). 
IS. A/lholra 

SYria. The ol-tarm trkls weT jointly
I)esi Chickl)tt,; conducted Iv the NIinistrv (of Ayrict lture and 

Agrarian Refto:1. .S ia and I('ARI)A al II 
A small proportion of our resources has heet locations during I"984/85. Wiltcr-sownl I.C 
(levote(d towards develolpment of, ascoch vla ,182. Ii,(" 327Q. andI 11.1' 82-326(C chickpea lines 
Mlight resistant desi types, especially suited were Compared witlh spring-sowi Syrianl Local 
for Pakistan and northwest India. The crosses landrace. I[.C 3219 toleralCd cold ;'ery well 

http:adaptation.--K.li
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Table 28. Performance of six tall chickpea lines in the prelimlnary yield trial at Tel Hadya, 
1984/85. 

Plant Cold 100-seed 
Days to hight tolerance weight Seed Yield 

Entry flowering (cm) (1-9 scale) (g) type (kg/ha) 

FLIP 84-20C 136 37 5.5 32 K 1825
 
FLIP 84-43C 138 32 3.0 30 K 1625
 
FLIP 84-46C 137 43 4.5 34 K 1467
 
FLIP 84-22 140 40 6.0 34 K 1275
 
FLIP 82-42 142 39 6.0 32 K 1050
 
FLIP 82-33 139 47 5.5 37 K 975
 
ILC 3279 (check) 141 42 6.0 29 I 1258
 

SE + 
CV (%) 

Scale: I = tolerant; 9 = killed. 

K = kabuli; I = intermediate. 

and produccd high.:r yield than both FLIP yield than local and the farmers have asked 
82-236 C and II.C 482 (check). ILC 3279 has for larger quantities of seed of this variety. 
been lested in on-farm trials for 4 years at The Turkish program may release IILC 482 for 
69 locations and produced 1290 kg/ha yield. spring sowing in this region if it maintains 
It exceeded Syrian I Local sown in spring&I)y its superiority in 1986. 
almost I( I. II.( 3279 has better resista nce 
to ascochvlita blight and cold tlan ilIl. -182 and Egypt. Three cullivars, I1-C 195, 482, and 481 
being taller is betler suited to machine were tried in new areas in northern Egypt 
harvest. Because of these special attributes, with a possibility of introducing chickpea 
tie Svria Ministry of Agricultire has with limited sprinkler irigation. The 
identified this cunltia foi release, results wor lromisinig and the trials will 

contintie in the following year.--K. B. Singh, 
I)(Ilrocco. "lice citi.ars. Ii, 195. IIC '182, at R. S. Ahalholra and ,%(ie lisfS fr7om 

and I.(' 18,; kee evalulted during willter ill nalio[lu/ /progrn.. 
the on-fariil trials in Morocco. lDue to their 
superior it'lwiinatitce. fit Molocean (ioerlliilnl 

has decidt'd to issi tile seed to theil rners. Chickpea l)iseases and their Control 

Tiurke. If flit, Nit'(-lrdminvii r ioll of Tlike. Tile 1984/85 seasoll was tile lot tiullaoi'able 
iltrodtltiOl 0f %iiter moking has bet'n lof ilth d(evelopmenilt an( spread of aSco'l hv'a 

invesit iatd. A,, a t ill I terel is a blight. (omlne(lmuenly. rliliiplasni and bretding 

possibility of release of Il.( 195 and I1,(' 3279 lines cou1ld not he propelrly screflvd. Workuoil 
su ing lieililatuie lhe'for willer " in lzinir. On-farli coilillilt d ill coo lperalion tilh 

evalualioll of ll" 182 ot carly-spring soWilig lisitut di Neiiatologia Agrarit, C.N. R., 
was done in the l)ival;bkel region during Baia. Italy. Result'; of laboratory and 
1984' 85. The cl)p of I1,( 182 shoe(l beller greiifnllo.se cX)erilne[Its are relporte(. 

http:greiifnllo.se
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Spore Concentration of Ascochyta rabiei and Effect of Relative Humidity on Severity of 
Disease Development Ascochyta Blight 

The effect of spore concentration (from The effect of 100% relative humidity for 
50,000/ml to 7 ,500,000/ml) race was period of onof 3 variable time ascochyta blight
studied on the disease development in 10 development was studied in 10 chickpea
genotypes of chickpea (Table 29). In general, genotypes differing in their reaction to race
higher spore concentrations increased the 3. Longer periods of 100% relative humidity
disease severity, but the threshold level increased lre disease severity. The threshold
differed among tile genotypes. For example, period differed in different genotypes. For
ICC 3996 could resist the pathogen load until example. IC 182 showed consistently resistant
5 million/mIl corcentration, but at 7.5 reaction from 0 hr to 30 days, ILC 3279
million/mil it showed susceptibie reaction, maintained resistant reaction for one (lay and 
However, ILC 182 and ILC 482 had nearly thereafter had tolerant reaction, and ICC ,4935
consistent resistant and tolerant cactions, had a variable reaction. It can be concluded 
respectively. Some genotypes, such as ILC 215 that if the weather conditions remain
and IIUf 1929, had susceptible reactions both favorable for a protracted period, even the 
at low and high spore concentrations. There resistant lines under normal situation may
is an indication of 'slow blighting', at least suffer heavy loss in yield due to this 
in oi'e geiiotype (ICC 3996), and it will be disease. 
interecting to pursue this study. 

Table 29. Effect of spore concentration (1000/nl) on reaction of chickpea genotypes 

to race 3 of Ascochyta rabiei at Tel Hadyn (greenhouse), 1984/85. 

Blight severity' at different spore concentrations 

(;enotype 50 100 500 1000 5000 7500 Mean 

I.C 182 2.0 3.7 4.3 4.7 3.3 4.3 3.7
1IC 87 3.3 4.3 4.0 4.3 6.05.7 4.6 
11IC 200 2.7 4.3 5.7 5.7 5.3 5.7 4.9
ILC 215 7.3 6.0 8.0 8.0 8.7 8.7 7.8 
11. ,192 5.0 5.0 6.0 6.0 5.7 6.1 5.7 

I C' 1929 8.7 8.7 9.0 7.3 9.09.0 8.6 
ILC 3279 3.0 5.7 5.33.0 5.7 6.3 4.8
L.C 33,16 5.7 4.7 6.0 6.0 6.0 6.3 5.8 

IWC 3Q96 2.0 3.02.0 3.3 3.0 6.7 3.3 
ICC 1935 4.0 3.0 6.0 6.75.0 5.7 5.1 

NMean 4.4 5.74.5 5.7 5.8 6.6 9.5 

CV r, 1 Sl et)icon entrition 12.48 
(:'v ( pes 13.71 
11t1) 5'A ) Sliai' concetialion tit same level o1 genotype 1.21 
1 Ittting scale: I tfree, 9 = killed. 
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Disease Severity and Sportilation of Six Races 
of Ascocita rabiei 

Only a weak relationship between disease 
severity and sporulation was observed. For 
example. ILC 72 had one million spores/g of 
tissue with riace I and 5. but disease rating, 
respectively, was 3.5 and 6.0 on a I-9 scale. 
On the other hand, both sporulation and 
disease severity were high for genotype ILC 
1929 with the races I and 5. Sporu lation 
rates were different for different races. It 
was low for races 3. 4, 5, and 0 and high for 
race I and 2. Race I seemed to be the most 
mild one. The .lost aggressi\v one was race 5 
against wlhici none of the tested genotypes 
were resistant. Two genotypes (I1.( 72 and IIC 
327Q) were resistant against all tIle races. 
CXCCpt 'ilC 5 \%hich is not colnlion ili Syria. 

Cross Protection Bet,.cien 'wo Races of 
sco /yfa rlbid 

Cross proteclion between tIhe most coninion race 
(race 3) aiid an aggressi\,e race (race 6) in 
Syria was situdied. The hypothesis was that 
lie two race, mlav pro\idc proltection agalinst 

each otler and the severt IllaV he reduced in 
geniotypey. In gciell , llth results did [lot 
support ile iypotisis. I!owc\'cer, ill 10(, 
gellotyles. %heni inocillated itili hoth race 3 
and ra;e' (). the rect, ion tlaihd Otil iWian 
reactioll of t1he tw.'o riices illOC liit'd 
independently. Illis year finding was 
coitrar to last l Cr,s. Therefore, ti;s 
aspect will be studied further. --R.S. 
Malhotra, A.1). Singh, M. I'. Readd. and M.I'. 
Haia'e. 

Studies on Nematodes 

Survey. A survey of netiatodes was again 
conducted in 1984/95. Soil aiid plant samples 
were collected, mostly frot northern yria and 
sonic from southern and central parts of Syria, 

Infestation with cyst nematode (Helierodera 
sp.) was very widespread and reached 
destructive lcels in sonic fields. While 
root-knot (Meloidogym artiellia) and 
root-lesion (I'ralylenchts theii) nematodes 
seem to he sporadic oi winter-sown chickpeas. 
cyst nematode is more coin n1l1 on the 
spring-sown chickpeas and is also widely 
prealent in the farenrs, fields, especially 
along the Idleb-Saraqleb road. 

Host range of root-knot nemnatode (Acloido,w 
C;ia). The root-knot lemalode, 

Me!oidogym riet'l/i. i,as been reported to 
cause yield losses of chickpea in Spa in. 
Italy, and Syria. Chclical Conitrol of tlhe 
nematode is not feasible because of tile high 
cost of Irtratlliet. iul crop rolalioll could 
prwide N satisfactory solution. 

UnliortumatclN. illformation on tile host raiige 
of the licnilatode is scaity . Therelore. a 
green hollse Ilit\',sligt;lln \\ "is u ide laken al 
Bari t o assess the host status (If 53 
ecoiiomnicall\ imniportant plant species. Plainls 
were prown in cla , pots ciontaining 750 cmii of 
soil. When lile plaits had gcinuilaled. each 
potl wils inlculated \ilh 20.0()0 eggs and 
Juili\'ciles of tihe ncnlalode. Fortl\-Ii\c das 
later tile plaits \%C,'e liftled and lilt nliatodes 
in 5 g of roots etlracled aiid conlted. 
Nulber of Al (7rli'/i0 collectd 1i'oul 1te 
roots showed thal all tested members of 
Cr( i/1ciw I. ,l't' iii, zost'. aiid ( 'nt ithz ccu' Were 
good hosts. Most of the mmcibihers of 
.Solalm 'n'. I ihenfllt/erat' C/lllOpodiace'e, 
Cuturbita cu,. and A/lvaceac \Vte. instead 
poor or iioi -n-host. Also. species of 
Conlpo. i/ac. I.iimcuet. 1.i't'acu'. and io.,aceae 
were nioii-host. Among the Lgu tlio.sc alid 
Gramiuticeac. cowpea. lupin, and corti were 
non-host. aid hean, lentil, soybean, sanfoin. 
and oal were poor hosts of the nenalode and 
coulId be, included with profit in a rotation 
program t Iiiit yiceld losses by M. artiellia. 
Many of thlese crops, -:i as lentil, oat, 
sunflower, sugarbeei, cotto'i, and flax, are 
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grown on large areas in many Mediterranean tomato. chillies, watermelon, muskmelon,
countries, pumpkin, gourds. cucumber, onion, garlic and 

okra. Peas. chickpeas, Medics, Lalhyrus, and 
Host range of the chickpea cyst nemntode lentils were found good hosts and barley, faba 
(te'teroeh'ra sp.). In Syria chickpea has been bean and sunflower as poor or non-hosts. 
reported to he seriously damaged by Heterodra 
sp., whose host range was not known. Research 
on the host range of Hleierodlera sp. at Bari Screening of chickpea lines for resistance to 
(Italy) and ICARDA (Syria) was conductej on A4. artiellia. Three hundred forty-one lines of 
the same 50 plant species tested for their Cicer arieitum, three samples each of the 
host status toward M. arlielic. wild species C. judaicum and C. pinnatifidum,
Experirmental conditions were the same as and one samplefor each of C. reliculatwm,
A1. artie/lia. but the pots were inoculated C. cwnealimn, and C. bijugum were evaluated in 
with 15.000 eggs of the nematode/pot before pot culture, for their resistance to 
sowing or transplanting, and the nematode M. artiel/ia at Bari. Even though some 
extracted fronm the root 2 months later. The differences were observed on the reproduction
host raige of the nematode was fouid confined of' M. artiellia on lines of C. arietiniunl, none 
to members of tilel.egitosae family and only was resistant to the nematode. All wild 
a few females were collected from roots of species of Ci'er were highly susceptible to 
carnation, Ie)lted 10 be a good host of some the root-knot nematode. 
PIOPItnl;iItinS of It. Ir1ifii, occurrinig in Greenhouse screening at ICARDA in 1983/84
Nlediterraiic:ii countries. All lrililitmn sp. of 290 ascochyta blight resistant, newly
tested ,.crc foind to he non -hosts. but the developed kabuli lines revealed that 27 were 
netnatodc a olecte(l ill targe nunb1t1ers fron resistant. These lines were included in an 
roots of chi ckpe,t. lentil. and pea. Cowpea advanced screening trial in 1984/85 and four 
an(I g r v pta %'tclt al so g ,oodhosis. Iaa IetaiI, of them (FLA1 82-2 15. 1:.1IP 82-144, FLIP 83-1 I, 
Mcdii, (IV ,pp ipli. "Ind were and were to showar vetc h poor 1-IP 83-85) fotind resistance 
hots. No inaitodt reproduction %as observed to cyst nermatode. At tile same time. 183 of 
On I101't,, , tile type host oIf It.nloii. our newly developed lines (FLIP 84) were 
3ecau,;e of ihe ilher narrow host ran-g of the screened by using allaugmented design and 

chick pca C'Sl Crneatole. crop rotation with adding three checks to each block: ILC 482 
non-legominous crops should help avoid yield (susceptible), ILC 1929 (susceptible), and ILC 
loss (tc to this nleluatode. 3279 (tolerant). Out of these lines, 26 were 

In Syria. species common to tile resistant, with low number of cysts/g roots. 
Med iteria flea region were tested against cyst These 26 lines plus four lines from tile 
nlenilatode to uitiderstand its host range. This previous screening were screened in an 
study was done in artificially infested soil advanced trial, and were identified as 
(75 cvsts/200g :oil) in the greenhouse. The resistant or tolerant to cyst nematode. 
crops teted conprised food and fIrage In addition, 70 lines from our 1984/85
leginiis, cereals and others grown in winter, crossing program were screened in an augmented
spr'ing. d summer: chickpea, faba bean, desigo and seven were tolerant to cyst
lentil, peas. .enclh, tuedic. Lautyrus, durutl neimatode. These lines will be retested in 
wheat. Ircaid wheat. triticale, potato, 1985/86. In another screening of nine wild 
bett-root, lettuce, cabbage, species onlytirnip. lines one was tolerant: NEWC 7 
caulillower, radis h. carrot, parsley, spilach. (Cicer bijugin).--A.V. Reday, R.S. Malh,tra,
coriander, i'haseous, Viga, soybean, luipins, and K.B. Singh: and N. Greco and Al. di titro, 
nMaize, sor'ghtlm, LIunflower, cottOll. lintseed, Bari, 1talY. 
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Fig. 14. Seasonal fluctuation in adult chickpea teafminer populations and percentage leaflets mined, Tel 
Hadya, 1984/85. 

Chickpea Insects and their Control 

Insect Populations 

In general, leafminer and pod borer 
populations were lower in thle 1984/85 season, 
possibly because of very low temperatures in 
winter. Frost damiage caused tile loss of all 
winlter i als, and~ lower leafm i ncr populations 
dia not permiit the detection of' significant 
effects inl four sprinrg trials ainmed at 
ces ta1 i shIi ng critical periods anid populations 
for leafminer control . 

Studies on seasonal popirlation dynamics of 
leafnigers we nft The Commonwealthcontinued. 
Institute of Entomology has confirmed tiat thc 
second species of leafmiiner reared from 
chickpea crops in Turkey, Syria, arid Jordan is 
Agroiy a Thissinr. lath species 
is of much lesser importance than tle well 
known chickpea leafminer, Liriomyda cicerina 
(Rondani). In what has been a consistent 
pattern for the past three seasons, both 
wcaftniners come out of diapause in early 
April. While Agronyw goes through one 
generation, Lirionza is capable of producing 
two generations per season, the second one 
being larger than tle first (Fig. 14). Mining 
of leaves starts I week after tie initial 
adult feeding and oviposition, increases to 

20-25% in mid-flowcrlng and ien increases 
sharply to)wards 40-5011- after pod setting. 
These studies are important its previous work 
has shown that daniage due to thle lirst 
generation is more imlportant thanl dite to tile 
second generation when the plant is mlor-e 
capable of compensating lor damage. 

Studies on Resistanice to L(-afrsiir 

Screening fo r estrii to leafminerpl 
continuted. A total of 1001 cultivars wecre 
rated for 859 I lines, Iresistance: breeding I 
lines in the rescrean igin irseries, and 31 
lines in tle Clickpca International Lcafminer 
Nursiry. Of these, 70 lines will be 
rescreened in 9 5/86season and 5 will go 
into yield assessment to measure tolerance to 
tile insect.suyrieendel. 

In an attempt to Find a disciiminant 
function for leafminer resistance, 101 
varieties with varying degrees of resistance 
to leafiner and diverse morphological and 
physiological characteristics were planted in 
replicated nurseries and rated several times 
for leatminer daimage. No significant 
correlations between visual damage scores ard 
the following characters were found: duration 
of flowring, days to aturity, canopy width, 
seed yield, and protein contents. A 
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Fig. 15. Percentage yield losses due to leafriner in 12 

chickpea genotypes selected for varing degrees of resistance 
to the insect. Means of three season; (1183-1985), four I I I I 
replications per season. 4 13 19 26 33 40 

18
 
significant correlation with height does not E 11
U16 -I LC 2512 X seem to be supported by previous field 0 X

experience. The correlations which were more 
 V 
meaningful and tended to corroborate field .L 

= 12observations are those with days to 50% . I
 
dlowering and 100-seed weight. The evidence ~I /
tends to indicate that late, small-seeded
 
cultivars are resistant whereas most early,
 
iarge-seeded ones are st:sceptible or very 
 .s 
susceptible. A detailed analysis of the 90 E /
cultivars selected for resistance during the 44 / 
past three feasons tends to confirm these .U /
findings. However. a few of the cultivars - ... / C 219 
rated 5 (tolerant) are large-seeded and not so . 00 
late andi could be utilized as sources to 13 19 26 33 40 47 54 
incorporate Icafminer resistance. z Days after initiation of attack 

An important approach to select for 
resistance to leafniner has been the testing Fig. 16. Comparative seasonal levels of damage due to 
for yield losses both in tile presence and leilminer in a resistant tILC 2219) and a susceptible (ILC 
absence of tile insect and the determination of 2512) chickpea genotype. Means of four replications, Tel

Hadya, 1984/85. 
corresponding yield losscs in resistant and 

susceptible genotypes. Fig. 15 summarizes the 
information on mean yield losses due to evidence of differential levels of damage in 
leafninvr in three consecutive seasons. terms of mining and defoliation was obtained. 
Losses have ranged from 7% in ILC 2319 to The resistant variety ILC 2319 had 
28.5% in ILC 3397, a very susceptible check. consistently less damage and defoliation titan 
Cultivars ILC 2319, 2618, 726, and 1776 have the susceptible variety ILC 2512 (Fig. 16).
consistently performed better than ILC 482 and There are preliminpry indications that 
the local which have been utilized as standard non-preference for oriposition may be involved 
checks, and can be recommended as sources for but more precise tests under controlled 
the breeding program. conditions are needed to reconfirm this. In 

The studies on mechanisms of resistance to terms of tolerar-: " , expressed as percentage
leafminer were continuc:d. New, significant yield loss due to the insect, the resistant 
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ILC 2319 significantly outyielded the 2.1 

susceptible check ILC 2512 in the absence of T 
insecticidal protection. ILC 2319 had lower 1.5: 
yield incr,;ases when protected, showing less .5---. O J". - TJ| .,


l I
 

insccticide-dependence than the susceptible 
check, this being in the final analysis the 1.2- I ,
 

ultimate goal of developing resistance to U 0.9- U U U 
insects.-C. Car-dona, R.S. Ma//to ra, and K.B. E 

siigl. a 0.6- 1 :2 - 1 !1 

Chickpea Microbiology 	 <1 2 12 12 12 1 2 
0.0 --

Acetylene Reduction Activity of Chickpea = LSD 1% 

Cultivars in Relation to Inoculation = LSD 5% 
@ 1 = Inocu-ited 

final year of @2 = UninoculatedThe 1984/S3 was the second and 
monitoring the acetylene reduction activity Fig. 17. A - omparison of seasonal mean acetylene reduction 

(ARA) in six promising lines of chicknea: ILC vlues for six chickpea lines with and without inoculation. 

482, 484, 202, 3279, 72, and 95. The lines 
were planted with, and without, inoculation 2.1- LSD 1% 

with chickpea-specific RlIizobiun. The field 

chosen for the 1984/85 trials had inoculated 18
chickpcas in 1984/85. By reusing the field . 1.5
some indicati ) of tie establishment of the 
Rhizobiwn cicer population could be 

X 
zr 1.2

ascertained and the value of inoculation in U o.9o 
the presence of the naturalized flora -0 
established. E 

Fig. 17 shows the effect of inoculation on <i: .3- J J _ - -1 -J 
ARA. Coating of tie seed at the time of < 
planting with a chickpea-compatible Rhizobiin o.o
significantly increased its ARA. A comparison 
of 	Figs. 17 and 18 indicates that although Fig. 18. A comparison of seasonal mean acetylene reduction 

values for six chickpea lines treated with inoculation only.inoculation increased ARA in all cultivars, 
there was a difference between cultivars in 
their ARA potetitial with ILC 72 showing the Studies on VA Mycorrhiza 
greatcst potential. The effect of inoculation 
on ARA with tine is shown in Fig. 19. Research on mycorrhiza was started in the 

With the exception of ILC 482, inoculation 1984/85 season with a view to further 
did not sgnificantly increase grain yields investigate legume crop nutrition under 
when the two treatments were compared (Fig. mineral and water stress conditi, is. Several 
20). The lack of significance in five out of pot experiments were carried out in greenhouse 
six lines may be due to high coefficient of at Tel Hadya to investigate mycorrhizal 
variability because of Ieliothis damage. effects on chickpea growth tinder different 
Averaged over all the genotypes, inoculalinn conditions. 
significantly increased seed yield over Elimination of mycorrhiza by soil 
uninoculated check.--J. Sclphens. sterilization prior to sowing resulted in 
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Fig. 19. 
 A comparison of inoculated and uninoculated treatments for acetylene reduction with time for six chickpea
cultivars. 

drastic plant growth reductions. These levels. Additionally. if a range of differenteffects were overcome by inoculation with phosphorus levels was used, mycorrlhizalindigenous mycorrhiza strains. plants
In all showed a lower threshold of responseexperiments mycorrhiza influence on 

than
plant control plants. In the field, root samplesgrowth interacted 7trongly with phosphorus were taken to observeapplication. The promotion of rrowth 

the effects of different 
due to rates of triple-sulerphospliae on mycorrhizaniycorrhiza was most conspicious when medium infection and root growilh.--E. Weber and E.levels of phosphorus were given, and was much George (University of Hohenhein:, West-Germany)reduced with very low or very high phosphorus and M.C. Sa'ena. 
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grain yield betweenFig. 20. A comparison of mean 

inoculated and uninoculated treatments. Inoculated seed was 

cLated with an effective strain of Rhizobiun cicer. 

Chickpea Production Agronomy and
Crop Physiology 

Response of Some 'romising Lines to Date or 

SoWill 

In West Asia and tfhe Meditcrranean region 
chickpeas are normally sown in spring, !argely 
due to their susceptibilitv to ascochyta 

blight and frost. The reproductive stage of 
the spring-sown crop coincides with periods of 
water deficits and high tetiipcitures, hence 
low seed yield is obtained. Following the 
introduclion of ascochyta-resistant lines, it 
is now possible to sow in winter. The 

potential ,dvantagc of winter sowing, is 
,coinpletio of Ilowcring and pod development 
before soil moisture becomes limiting and 
temepratures rise high. A study .5 therefore 

initiated in 1984/85 to investigate the effect 

of a range oIf winter and spring dates of 

sowing (3 December 1984. 0 January, 5 

February. 4 March, anti 18 March 1985) on 

growh, development, and yield of three 

chickpea varieties: ILC 3279 (standard check), 

F.IP 82-39, and FLIP 92-230 (new promising 

lilies), 
Seed yield ranged between 500 and 

1200 kg/ha (Fig. 21). ILC 3279 gave high seed 

1,200. 

-"
\ 
-
[

6 

1000 0 

" /, FLIP 82-236 
4N 

800-/ ,0 ' 

-C8 
FL IP 82.39C600- F 

L 400 

] SE 

200.
 

0 
Dec Jan Feb Mar 

Date of sowing 

Fig. 21. Effect of sowing date on yield of three chickpea 

genotypes. 

vield when sown in winter and delaying Sowing 
to March resulted in reduction in yield. 
Sowing the new lines (FLIP 82-236 and FLIP 
82-39) in early December resulted in 
significant reduction in seed yield mainly as 
a restilt of low plant population due to high 
winter kill. However. tmilike ILC 3279, when 
Sowing was delayed until March, there was rio 
significant reduction in seed yield. 
indicating the suitability of these new lines 
for mlid-winter and early Spling sowings. All 
three lines produced high seed yield when sown 

in e;.rlv Jantiary. 
The main factors that appeared to have 

delermincd crop yield were the alouiint of dry 

iailer accuutiated and the way it was 

partitioned. For exatple, when FLIP 82-236 

and FLIP 82-39 were sown in )ecember, total 

biological yield obtained was low and seed 

yield was also low. ThIi e importance of 

dryv- mater par titioning oi seetl yield was 

shown by IILC 3279 sown in March which. in 
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= =Fig. 22. Effect of sowing date (a &b 6.1.1985 , c &d 4.3.1985 ) on dry-matter
accumulation and partitioning in ILC 3279 and FLIP 82-236. 

spite of attaining hiigh total biological Response to Supp~leimentl Irrigation 
yield, gave low seed ;ytold due to poor 
)artitionillg of assimilates to seeds (Fig. Litle is known about the effect of 

22). stlplplentental irrigation on the wintter- and 
spring-sown chickpeas in the Mediterranean 

lIn concl,,sioti. thte results of the study conditions. 'Therefore. a trial was initiated 
indicate that ITC 3279 which is a in 198,4/85 to investigate the role of 
late-maturing title should not tie plaited after suppllentitat irrigation (one each at flowering 
Janaryv bet-autse of its poor ciry- mattet- and pod set) on Ilk 3279 sown in winter 
partitioning to seeds. and FlA1P 82-236 and (28 Novelm her 1984) and spring (28 February
ELIP 82-39 perform well as mid- to late-wi lter 1985). 
crops. andl sowing in early wiiter makes the lrrigation extended the reproductive 
cops prone to frost datnage. period of boh winter- and sping-sown crops. 
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Fig. 23. Effect of datf, of sowing and supplemental irrigation on dry-matter production and pnrtitioning. 

The (luration from flowcring to maturity for 
winter-sown unirrigated and irrigated and 
spring-sown unirrigaled and irrigated was 41, 
52, 33. and ,14 days, respectively. Total dry 
matter per unil area (Fig. 23) and 

photosynthetic area index (Fig. 24) were both 
increased by irrigation. 

The effects of date of sowing and 
supplemental irrigation on yields and some of 
the components are given in Table 30. 
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Fig. 24. Effect of time of sowing and irrigation on photo-

synthetic area index (PAI), 

Advancing late of sowing into winter and 
irrigating the c- increased stee'd vield by 
65% aid . At each date of95 .,-slIectively. 
sowing. 73"" arid ,2% seed yield increases %ere 
obtined in waintcr and spring sowings. 
respectively, following Suplemental 
irrigation. T1e increase in seed ;ield was 
nlainlv through increase in toil hiological 
Yicld (r - 0.91) and iiuproved parlitioliing 
(increase in hirvest inde\ ) of drv laltter (1t 
0.71) to seeds. Williter-som and irrigated 

crops attained high biological yield and 
partitioned a kIrger proportion of assimilates 
to seeds, hence high seed yields (Table 30). 
The poor partitioning of dry matter to the 

seeds in spring sowing was perhaps due to tie 
reproductive stage coinciding with the onset 

high lernperatures which favored vegetative 
and encouraged flower abortion. 

hi the study in~dicated the 

usefulness of irrigation in both winter- and 
spring-sown chickpea line. ILC 3279. Even 
-igher seed yields caIn be obtained in spring 

sowing through irrigation, if the inprovenient 
in partitioning of ile total dry matter to 
seeds could he achieved.--S. Silim' an M.C. 
SmLe'tIa. 

Weed Control 

The International Weed Control Trial in 
1984/85 was conducted at Jindiress (Syria) andi 
Terbol (Lebanon). Seed yield reduction due to 
weeds was 81j" and 7,% at Jindiress arid Terbol, 
respectively (Table 31). land weeding twice 
as comipared wilh repeated hand weeding 
resulted in a 19"; yield increase at Jindiress 
hut at Terbol it reduced yield by 227 . At 
Terhol. terthullrne (lgran) at 3.0 kg a.i./ha: 
terbutivne at 3.0 kg %kilh proninride (Kerb) at 
0.5 kg a.i.lha and chlorbroniuron (Maloran) at 

Table 30. Effect of sowing date aind suppleiental irrigation oi yield, lirirvest index, ind 1000-seed 
we"ight of ILC 3279, Tel lhadyn 1984/85. 

Irrigation Seed yield (kg/lia) liological yield (lg/h1) lHirvest index 1000-seed wt (g) 
Winter Spring Winter Slrinig Winter Spring Wirtir Springr 

No irrigation 1153 557 2543 1866 0.46 0.30 289 309 
Irrigation 1097 1349 4299 3521 0.47 0.39 293 268 

Mean 1575 953 	 3421 0.46 0.34 291 289 

LISD CV% LSD CV% LSI) CV% ISD UV% 
Sowing date 86.3 8,2 244.9 9.6 0.0,13 12.6 NS 10.0 
Irrigation 151.8 15.8 338.8 14.6 0.044 14.3 NS 12.5 
Interaction NS NS NS NS 
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Table 31. Effect of different weed control treatments on yield and harvest index of chickpea. Jindiress 
and Terbol, 1984185. 

Jindiress Terbol 

Seed yield Biological harvest Seed yield Biological Harvest 
Treatment (kg/ha) yield (kg/ha) index (kg/ha) yield (kg/ha) index 
Weed), check 142 260 0.37 550 2(X)8 0.26 
Repeated hand weeding 861 1669 0.52 212-1 3857 0.55 
Hand weeding twice 1021 1953 0.53 166,4 30% 0.54 
Maloran (P 1.5 kg a.i./ha 75 150 0.46 505 2-411 0.21 
TilIburil P, 3.0 kg a.i./ha 1-12 2917 0.47 752 2244 0.33
 
Igran (0 3.0 kg a.i./ha 307 
 6)02 0.51 1672 3871 0.4') 

BLadcX (" 0.5 kg a.i./ha 30,1 7,45 4390.48 2210 0.20
 
Cyanaiine (.,1.0 kg a.i.jha 340 
 680 0.49 719 2154 0.32
 
Mahoran (, 1.5 + Kerh (., 0.5 kg a.i./ha 293 o04 0.48 IoI7 3130 0.52
 
Tribiil 3.0 1 Kerh .2 (1.5 kg a.i./ha 
 302 615 0.4) 1418 2856 0.49 
igraji (,2 3.0 1-Kerh (. 0.5 kg a.i./ha 299 590 0.49 1666 3829 0.45 
Illadex W 0.5 f Kcrb (., 0.5 kg a.i./ha 456 912 0.50 1060 2421 0.44 

LSI) (5",) 147 280 0.05 653 1095 0.13
 
CV (" __ 26.9 25.7 6.0 38.4 26.8 3.7
 

2.5 kg with Kerb at 0.5 kg a.i./ha were as cooking time of food legumes was verified by
effective in controlling wkeeds as hand v,eeding further testing. Cooking time for chickpea.
twice. At Jindiruss. all hand weedi rig faba bean. and( lentil was reduced by 62, 72, 
treatments we re suplerior to chemical weed and 69' . respectivelv, by overnight soaking.

control. The re(tiiliml in yield at Jindiress A further re(luctiorn was obtained if sodium
 
with helbicide, was cfle to plytoloxicitv of bicarbonate was used.
 
herbicides tol!o iny, crop expostire to .Ccvere
 
frost. The most phiIotoxic hblhicideVs were 
Maloran and l'ribhniil Chickpea 

The 1984/85 season results indicate that 
some herbicides, ' crt. as elf cci c i; hand Useful information concerning early
weeding. Iloshs\c r. il aireasIpIrone to iost. generation eval nalion was provided to 
!here is n,.cd to screen lor breeders. Vork on determination of protein. 
hlytoto.Vicit\,. . f (C Sow,i writ S. Auk/l. cooking time, and lI )0-secd ',eight of Ihe 

International Nursery of Knbiuli (;ernplasni was 
COml)hlted. 'arlier observations )i the 

Food Legumeit Seed and1( Straw Quality corlelatioll bt'ts ecun steed ize aln( cook ing time 
were collirinled- the correlation was 0.87 for

GeneralI 3003 elrie WVork wkras coneeul ol i str((y 
of Ire etIcct of site arid phalltir, liime on 

Over 1-400() lests ker'. performed ini the Fowd protein content. stc.ed size. anid yield fot 207L.egniie Qualily laboratory dltrijug 1984/85 genotxNes, at two locaions, Terbol and TeT 
(Table 32). Ari earlier observation that I iad'a . Winter phlating increased yield by 78% 
overnight soak ing -,ignificantly reduced the at Tel ladlva and 4,1 at Terbol. Winter 
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Table 32. Tests carried out in Food Legume Quality 
Laboratory, 1984/85. 

Test Chickpea Faba Bean Lentil Agronomy 

Seed protein (NIR) 7089 1304 576 475 
100-seed weight 240 1304 576 212 
Cooking time 240 80 576 148 
Seed size 576 
Straw digestibility 192 
NDF (Fibre) straw 192 
Moisture 308 
Total nitrogen (NIR) straw 36 228 

Total 7605 2768 3224 835 

planting reduced protein content by I % at Tel selections of widely different protein 
Hadya and 0.7% at Terhol but increased seed content, over five locations and two seasons. 
size by 4% and 5%. respectively. Though there Several genotypes retained high protein 
was no significant difference in protein consistently, which enables the high protein 
content between the two locations, both the characteristic to be transferred fairly sinply 
100-seed weight and yields were significantly to any genotype. These data are summarized in 
higher at Terbol. Table 33. 

Faba Bean Lentil 

Over 1400 lines were tested for breeders. Data on early-generation lines were provided 
Protein content was found to be a highly to breeders. Studies on lentil decortication 
heritable parameter in a study of 21 continued, and ICARI)A received the Tangential 

Table 33. Stability of faba bean protein (total nitrogen X 6.25, dry basis). 

Acc. No. Tel iladya Tel ltadya Terbol Terbol Lattukia Overall CV 
1PI. 193 1/2 1983184 1983/84 1984/85 1984/85 (%) 

303 34.2 29.8 31.3 29.9 30.0 31.3 5.7 
'100 32.5 35.2 33.7 30.7 32.3 32.6 5.0 
585 33.5 30.3 30.7 30.3 29.3 30.3 5.1 
361 22.5 26.2 26.7 23.1 23.4 24.1 5.9 
369 21.4 25.7 24.1 21.3 23.7 23.3 8.4 
759 23.6 26.0 25.4 24.1 20.9 24.8 7.5 

Th herirH1ilily for low ard high protein lines 87.6% two locations over Iwo seasons.was for 
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Abrasive Dehulling Device (TADI)) machine, for 
the small-scale decnritication of lentils (10 g 
sample size). The IA,) was developed at the 
Plant Biotechnodogy Institute, Saskatoon. 
Canada. and was donated to ICARDA via a grant 
from the International Development Research 
Centre (II)RC). Ottawa. Canadii. IDecortication 
studies during 1984/85 focused oin development 
of procedures whereby comparable results could 
he obtained for decorticalion. using the TADI). 
the ICARi)A labooratory deccticatror, and tIle 
F.11. Sch ule laboratory d,1corlicatol. 

Qualitv assessminent of the nutrIitive vlue 
of straw o advanced lint', ot lentils glOn il 
on-flarlll Irials was i lilllllenccd(. This consisted 
of determiiIatioII of pepsin/cIllulose 

digestibility (IC MI)).nelulral detergenl Iibre 
(NDF), which is an indication of sol untary 
intake, and crude protein (CP| = total nitrogen 
x 6.25. di hasis). The results are 
sulni niarized ail .34. 

The trials o cre grown at eight locations 
in the lentil-grov, ug region of Svria. A 
strong location efit.t was apparent, hut 
interactions hewcen genotype and location 
were not staliticallv significant. The 
inlluence of grining location is summarized in 
Table 35.--1'.C. lI'illiam , K.B. Siingh. L. ). 
Robertson. and 11'. Frskiti. 

Variation in Straw Q uialiy in L entil, Faba 

B ean , a n d C h ick le ' 

lIe niitliv, values of lentil, chickpea, and 
faba bean sraw grown at TOle ad wi are 
sunlnlmirised in [able N). The n, erall meian for 
the digestihility of lentil straw was 49.5 g 
digestible (org1alic imltter per 100 g dry 
mallel , hul 'is risultcd from tihe ,;easoilal 
meals ol 0(i) md 3Q1 g/ll!)!g. 'Ille 
cori esla)ondkiii, ican di stlihilit valte for 
chickpea stray . alko 'ol'nl! m 'T l I'ladva dUriing 
1983. was ,11.5 gl 100 g whtreras fr flh beais 
it was 414.6 g/;()( g. 'Th crud( plcl'iln value 

for lentil sti" was higher than that of 
chickpea and taha beairs hul the neutlral 

rable 34. Quality paramters of straws of 
advanced lentil genotypes. 

Genotyp'e PCI) NDF CI1 

ILILI 8 48.6 58.5 7.1 
ILL 9 48.4 59.3 6.8 
IIL 2126 46.0 63.8 7.6 
I1LI. 16 48.9 61.5 6.4 
ILL 223 47.2 64.0 6.3 
ILL 2130 51.0 58.6 7.4 

LSI) (P=0.05) 2.4 3.4 0.6 

It I 5olc .
 
tv
 

Locationll ICI) NI)F CI' 

Tel Iladva 45.6 61.8 5.8 
Ileinlo 48.0 58.6 7.5 
K.Naseb 50.1 57.7 6.0 
zra'a 49.8 64.2 9.0 

Afess 53.0 58. I 5.7 
M.Mesrin 48.2 63.4 6.2 
(jellinle 49.2 56.3 8.9 
Squelbeya 42.7 67.5 6.5 

iSI) (P =0.05) 2.7 3.9 0.6 

il tNI)F Nigirit d i geslr y 

, cN,, ,utu' o ttfilm ( 'A 

detergent tiber !larrrii showed chickpea as 
hravinig thW io..eSt'fvall. 

The inIltlnence of Vtar or ir1e of I)laltilig 
is el' niuch grealr Ihan Ihe" elfects of 
ginotyl)" ('lable 37). With leunils there 'vr 
sublsanllial ienvotype \'ea'r interactions. 
( n(lotxl)ic. elcclct ',r noisigitlicirit .%k.lit'l 

te('(I against the g'llolvle ear inraitlion 
for digtlihility. 'r d(" pllotill Coiniltnt and 
ittUllal dtl'rgenlt ihel It el ('lale 37). 

With chitkpt';r the elfects of planliili time 
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Table 36. Nutritive valtes of lentil, chickpea, and faba bean (mean and standard error). 

lenil 	 Chickpea 1983 Faba Bean 

1982 1983 Winter Spring 1983 

Digestibilityl Y0.0( 1.08) 39.0(2.06) 40.14(0.51) 42.5(0.35) 44.6(0.64) 
Crude protein ((%) .7 (0.5 ) ,4(0.05) 3.8(0.08) 4.7(0.15) 5.0(0.13) 
Neutral detergent 6)0.()(1.0) ,4.0(3.13) (0.')(0.55) 57.2(0.25) 65.7(0.80) 
tiber (%) 
Ash (T) 	 9.I (0.65) 6.5(0.45) 10.(0.24) 10.8(0.19) 8.3(0.22) 

I DigUS1ihlc i i 1C 1 tiuiiCI ( -'100CzdII I ) 

suggest that in contrast with cereals the 
able 37. Significance of genotypes differ- prospects for selection for straw quality 

enices compared with year or iM1e or sowing. using laboratory evaluation are poor. It may 
he noted that only inited iuinher of genotypes 

Genotype Year of have been evaluated nd more diflerence, might 
Sowing ibecoine a ppa reil when matervial hom gerlnplasn 

collection is eCall ated 
I.4,llils It is dilficull to Peileralize the 
l)igestibilitl NS XXX influence of plant characteristics on straw 
('rude protein (%) NS NS value because of exceptions. lowever both 
Neutral detergent NS XXX days to flowering and day,; to maturity appear 
tiber (%) to be associated with re' 'ced neutral 
Ash (%) NS XXX detergent fiber content. Thus, in general, 

volltary teed consurmption should be higher in 
Time of late flowering or riaturing genotypes or when 
Sowing these are delayed 1y cliilatic conditions. 

Chickpea Sinlilailly. \ill the exceptioli of wilnter-sown 
lDigestibilitv t NS XX chickpeas, digeslihililv is reduced in taller 
Crude protein (%) NS XXX planuts and neutral dletrgen t fiber value is 
Neutral detergent NS XXX increased, but miany of tile correlation 
fiber (I) coefficienlts are noilsigilificant. The niost 
Ash (,9,) NS XXX encouraging aspect is that, with the exception 

of faba beans. digestibility is associatedNS.h> 00i 	 witll higher seerd yields. Thus there is 110 

xx 1,r 	 evidence selection for seed yield or< 0 01 	 tIlat 
XXX: 	 p < 0 001 adoption of rgronolliic practices to increase 

yield would, ill gecral, adversely affect 
straw qiality infood legunles. 

,'leV " I'V niificaiit \k,ieu ColsidVlred agyaili<;I In spile of tlhe liited in1lllnber of 
gello t' N\ t'ilsOll iiitr'iactioins lor ge otllpes c\%allailttd. tilt' extenl of gelotVpic 
digcstihilily. crude protein content, and viriation in slim quality in food leguines is 
neultral detergenl fier level but genolype large elough to "rovoke inlerest. However, in 
effects were nonsignificant. These resulIts contrast to cereals it seens it will be More 
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difficult to predict this. It is likely th, 
climatic variations, which may produce 

differences in degree of secondary thickening, 
will tend to mask genotypic variation, 
Variations in agroriony which lead to the plant 
experiencing tiff-rent climatic conditions, 
e.g. winter/spring-sown chickpeas may groduce 
variations in the degree of lignification, 
associated low molecular weight ligniin 
precursors (fernilic. difCrUlic ad con mr,ic 

acids), and tannins which are all known to 
influence straw value for ruminants. Ani 

investi gation of these parameters may provide 

explanation for the observed vari,)tion. It 
would at ,be important to use animals to 
conduct voluntary intake and digestibility 

studies of food legueic straws since these iay 
reveal differences, particularly in voluntarv 
intake, which c'nnot be accurately assessed in 
the laboratory.--Wifi Erskine, Brian Cappct, 
L.D. Roberlson, A.Ii. Sing/i, cYr IA.C.Savena. 

Collaborative Projects 

International Testing Program 

The international nurseries play a significant 
role in dissemination ilmlproved gerniplasm to 
cooperators ill different countrics. We 
continued coordinating the i,,lernational 
testing progiai betwcen ICARDA and the leg rime 
scientists in national ipro)ganils, The main 
thrust Colitin11ued to be on the idenlitificltion 
Of Stlcl)Clior ge l.lT 1 with . lakaptltionl,kh ' 

resistamce to disease's and inst-ct pests, and 
acceplatle sted quali',., and finding an 
optilituii patCkage ()t ratlict" tor I,od legume,s 
ill va.viigt(. ,ironul cilut. 

'I he I )X-1,X5 sasoll heilng ,xCeptionally 
cool, at la.:ge urxtntr of lines in seed increase 
plots ,,rerc ,.terelv affectled especially Iaba 
beans. 'This resulted in a relatively limited 
tnuiiber of available sets of faha heart 

nurseries/trials to cooperators. For 1985/86 
season, we supplied 1182 sets of 39 different 
types of nurseries and trials to 129 
cooperators in 52 countries (79% of the total 

demand). The increasing demand for nurseries 
every year reveals the increasing awareness 
anc interest of food legume scientists in the 
national programs in ICA1DA materials. 

A number of cooperators requested large 
quantities of seed of som, of the genotypes 
identified from the internatiotal nurseries 

and trials supplied by ICARDA and we have 
attempted to meet their requests. These 

genotypes will be tested by them in their 
multilocation Or on-farm trials during 
1985/86. 

ICARDA/IFAD Nile Valley Project 

In 1985. this special project reached the last 
year of its second 3-year phase. The 
objectives of this project have already been 
described in onur previous annua! reports as 
also in a special puhlication, "h Nile 
Valley Project - A Model of Coperation 
between International and National Progiams in 
Research and l-xtension', issued by ICARDA. A 
comprehensive 6-year report of tlhe project is 
under preparation. The major highlights of 
research during the 1984/85 season in the 
project are described here. 

On-Farm Trials in Egypt 

On-farm research was carried out in three 
gY'oer'norate's with farmers' participation using 
large plots of (.4 ha each to reduce farmers' 
bias and to have better estimates of the 
package impact on yield and economic return. 
Sotie of thest Iplots also served as 
demonstration plots for neighboring farmers 
and cxtensrin agents under IFAt) Agricultural 
Ievelopment 'loject in Minia. Twe nty-two 
trials inlMinia, 17 in Kafr EI-Sheikh, and 6 
in Fayoum jgovernorates were conducted to study 
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economic yield advantages at 
the farm level with imrovedirrigation management. 
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the im}ortant fachors at test and farmers' (10.5%) at five sites in Abo-Korkas. The
levels (Table 38). overall performance for this package in the 

In ihe S; mallot district of Minia, the Minia governorate is shown in Table 39. When 
test package including plant population, irrigation was included as a test variable the
fertilizers, and weed control gave consistent yield advantage of the whole test package was 
yield increases with an average of 960 kg/ha relatively lower at 380 kg/ha (11.0%).
(30.1 ',') seed and 760 kg/ha (13.8%) straw over In the Kafr EI-Sheikh district, the whole 
farmers' practices at 4 of 5 sites. The same test package (plant population, fertilizer,
test package increased yield by 350 kg/ha weed control, and disease control) inc.eased 

Table 38. Factors studied in on-farm trials In Egypi. 

Test factors 

Plant.f Fertilizers2 Weed 3 Irrigation4 DIsease 5
 

Governorate population control 
 control 

Minia + + + + (12 sites)
Kafr El-Sheikh + + + +
 
Fayourm + + +
 

1. 33 plants/in 2 ; 2. 35.7 kg N + 71.4 kg P2 0 5 /1ha ; 3. Igran 3.57 kg product/ha; 
4. Two irrigations before canal closure in January at 25-30 days intervals + three Irrigations after canal opening. 
5. Spray with Diathane M45 + Trio"n B 1956. 
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Table 39. Average seed and straw yields, gross benefit, variable costs, and net benefit 
as affected by ihe test and farmers' levels of plant population, fertilizers, and weed control 
in Minia Governorate, Egypt, 1984/85. 

Test package 

Farmers' practice 
Test increase 
% Test increase 

SD = Sandard deviation. 
EP = Egyptian Pound. 

Seed yield Straw yield 
(kg/ha) (kg/ha) 

Yield SD Yield SD 

3870 490 6190 620 
3330 440 5590 620 

540 380 600 650 
16.0 11.0 

Gross 
benefit 
(EP/ha) 

Variable 
costs 

(EP/ha) 

Net benefit 

EP/ha SD 

1100.5 
952.8 
147.7 

16.0 

314.4 
230.0 

48.4 
36.0 

786.1 
722.8 

63.6 
9.0 

120.9 
125.3 

Table 40. Average seed and slaw yields, gross benefit, variable costs, and net benefit 
as affected by the test and farmers' levels of the whole package, in Kafr EI-Sheikh 
Governorate, Egypt, 1984/85. 

Seed yield Straw yield Gross Variable Net benefit 
.(kg/ha) 

Yield SD Yield 

Test package 4230 580 4170 
Farmers' practice 3500 600 4170 
Test increase 730 420 0 
% Test increase 20.0 0.0 

yield at 8 of 12 sites by an average of 940 
k3/lha (26.3%) over farmers' practices. In 
Motobus. seed yield response to the test 
package was consistent at all sites and ranged 
from 450 kg/ha (15.3%) to i210 kg/ha (53.3%) 
with an average of 810 kg/ha (29.,4%). As an 
average of all sites in the Kafr El-Sheikh 
governorate. the whole test package increased 
yield hv about 20 ' (730 kg/ha) over farmers' 
practices (Table 40). 

In lavonil and Ftsa districts, the 
farmer-managed trials at 5 of 6 sites gave 
higher vields with test levels of plant 
population, fertilizer, and weed control. The 
grain yield increase ranged from 10% 
(380 kg/ha) to 24% (970 kg/ha) with an average 

SI) 
benefit 
(EP/ha) 

costs 
tEP/ha) EP/Ia SD 

590 
580 
500 

1275.2 
1072.6 
202.6 

19.0 

467.8 
330.8 
137.0 
41.0 

807.4 
741.8 

65.6 
9.0 

162.4 
170.3 

of about 14% (680 kg/ha). Straw yield 
increased from 14 to 31% with an average of 
227%(1520 kg/ha) over farmers' practices at 
three sites. As an average of all sites in 
Fayouni governorate, the test package increased 
seed yieh 'v450 kg/ha (12%) and straw hy 640 
kg/ha (13%(7, over farmers' practices 
(Table 41). 

Three farmer-managed trials and three 
researcher- managed trials oi Orobanclie spp. 
control wereT conducted in Mii ia in infested 
fields to test different treitlment 
co, hinations involving the use of Giza 402 
(tolerant) and Giza 2 (susceptible) cultivars 
with a test package of high plant popUlation, 
fertilizer ap)plication. Rhizobium inoculation. 
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Table 41. Average seed and straw yields, gross benefit, variable costs, dad nel, benefit 
as affected by ti1 test and farmers' levels of the reduced package' In Fayourn Governorate, 
Egypt, 1984/85. 

Seed yield Straw yield Gross Variable Net benefit 
(kg/ha) (kg/ba) benefit costs 

Yield SD Yield SD (EP/ha) (EP/ha) EP/ha SD 
Test package 4180 1020 5640 1870 1166.9 
 247.9 919.0 271.2
 
Farmers' practice 3730 720 5000 1470 1040.5 222.9 817.6 202.6 
Test increase 450 360 640 810 126.4 25.0 101.3 
% Test increase 12.0 13.0 12.0 11.0 12.0 

and use of glylho, ate compared with farmers" respectively. In each case, a neighboring 
practices. Tfi( improved test packagc farm consideredwas for comparison of the test
increased grain yield. as an average of all package with that of farmers' practices. The 
sites, hv 1530 kg/ha (53.4%) and straw by 2560 yields were lower in 1984/85 than in 1983/84
kg/ha (62.4: ) over farmers' practices. Use of becatse of higher temperatnres.
glyphosate wlih Giza 402 the test test restiltedat high The package in significant
level increased yield by 9€)0 kg/ha (29.1%) yield increases at all test sites in Aliab and 
over no sprly Giza 402 at the test level of Shendi bul not in Selainm. The average yield
management but without glyphosate increased increase over- farmers' practice was 1010, 
yiesd b% kg/ha over the 11la,)40 (19.0%) !!40 k- a iinAllab, Shendi. and Selaim, 
farmers' packlge. respectively. Averaced across locations, the 

Economic anAlysis of the farmer-managed test package increased net benefits by
on-farm trials ii tie three governorates Sudanese Pound 1534 in Aliab, 1807 in Shendi, 
reve;,led a high ntie return from the test and II0 in Selaini (Table 42).
 
pack.',,e. The partial budgel showed that the
 
test packag( gave additional net benefits of
 
Egyptiaa Pound 63. 66, and 101/ha in Minia, Pilot Productior/Demonstration Program in 
Kafr EI-Sheikh, and Fayoumii, respectively. Zeidab and Aliab Schemes in Sudan 

In 1984/85, a pilot production/demonstration
On-Farm Trials inSudan program was run for the second season in 

Zeidab (22 plots) and for the first scison in
In 1984/85, farmer-managed trials were Allab (15 plots) to evaluate a recommended 
conducted for the third season in Aliab and package of early planting, more frequent
Selaiii. and lor the first season inShendi. in irrigation, anid pest control oii large plots
the Northerni Prevince of Sudan, to compare an managed entirely 1)y farmers. The total area 
improved package of managenient with farmers' of these plots was 62.85 and 57.1 ha, vith 43 
practices. The test package consisted of and 46 participatihig tarmers, in Zeidab and 
ea:!, planting, ifrcquerie t irrigation, and pest Aliab, respectively.
control. I-lmd weeding was added to the In Zeidab scheen, the grain yield of the 
packagc in Selaim basin. The trial was pilot prodtoctio plots was considerably higher
conlducted at nine, eight, and seven sites, of than that of the neighboring farms (general
0.5 ha each in Ahab, Shendi, and Selaim, practices) at 20 out of 22 locations. As an 
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Table 42. Average seed yield,gross benefit, variable costs, and net benefits as affected by 
test and levels of the recommended package at Aliab, Shendi, and Selaim, in Northern Province, 
Sudan, 1984/85. 

Test package-
Average yield (tg/ia) 
Gross benefit (SP/ha) 
Variable costs (SP/ha) 
Net benefit (SP/ha) 

Farmers' practices: 
Average yield (kg/ha) 
Gross benefit (SP/ha) 
Variable costs (SP/ha) 
Net benefit (SP/ha) 

Difference in net benefits 
(SP/ha) 

Aliab 


1640 
2624 

224 
2400 

630 
1005 

139 

866 


1534 

it.Vltuvs in i)arenltheses tire standard deviations. 

SP = SudaInese Pound 

average of all sites, there 
kg/ha) increase in seed 
In the Aliab scheme the 
recorded yield increases 

was a 100% (280 
yield in this scheme, 
pilot production plots 

ranging from 4% to 
129% over farmers' practices with a rean 
increase of 59% (460 kg/ha). The yield levels 
were low because of exceptionally high 
temperature at critical stages of reproductive 
growth. Partial budget analysis showed that 
the net return from the pilot 
prodtction /denonstration plots was Sudanese 
Pound 339 and 661 per hectare more than that 
from neighboring farms with marginal rates of 
return of 390% and 974% in Zeidab and Alhab 
schemes, respectively (Table 43). 

Collaborative Research with the Syrian 
National Program 

The collaborative applied research with the 
Syrian National Program (ARC-Douma) in the 
improveAIent of faba beans, kabuli chickpea, 

Shendi Selaim 

(260)" 2700 (760) 2160 (540) 
(414) 4595 (1287) 411 (1036) 
(7) 	 393 (14) 736 (138) 
(418) 4302 (1283) 3380 (1110) 

(207) 1560 (340) 2050 (730) 
(332) 	 2649 (582) 3914 (1385) 

153 650 (107) 
(332) 2496 (566) 3264 (1388) 

(557) 1807 (791) 116 (1446) 

and lentils continued during 1984/85. The 
work included yield trials, disease and pest 
screening nurseries, disease control, and 
agronomy and on-farm trials. '[le details of 
the on-farm trials on kabuli chickpeas and 
lentils have already been discussed in the 
relevant sections 	of this report. 

Faba Bean
 

Regional yield trials on irrigated faba bean 
were conducted at Hama, Deir Ezzor, Al Ghab, 
and Raqqa. The yield exceeded 6000 kg/ha at 
Deir Ezzor and this was obtained with HI5. 
Elegant 5MCI, which has earlier shown a wide 
adaptability in the international yield 
trials. yielded 5500 kg/ha. Averaged over all 
the test locations, line HI5 yielded highest 
consistently over 1982/83, 1983/84, and 
1984/85 Cyprus Imp. was second; and these two 
genotypes outyielded the rest by a significant 
margin. Also a rainfed regional yield trial 
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Table 43. Average yield and partial budgets of the pilot 
production/demonstration plots in Zeidab and Allah, Sudan, 
1985. 

Zeidab Alab 
(22 plots) (15 plots) 

Pilot production plots (package fariners) 

Average yield (kg/ha) 550 1230 
Gross benefit (SP/ha) 851 1975 
Variable costs (SP/ha) 191 190
 
Net benefit (SP/ha) 660 1795
 

Neighboring farn (Non-package farmers) 

Average yield (kg/ha) 280 7 F) 
Gross benefit (SP/ha) 425 1242 
Variable costs (SP/ha) 104 118 
Net benefit (SP/ha) 321 1124 

Difference in yield (kg/ha) 280 460
 
Difference in net benefit (SP/ha) 339 661
 

was conducted at Izra'a, Gelline, and Tel group the highest mean yield of 1100 kg/ha was 
Hadya and as an average of all the test obtained with FLIP 84-75 L followed by FLIPto.Gatlons, Cyprus Imp. gave highest yield and 84-26L, Kurdi 1. and FLIP 84-153L. In the 
Syrian Local Large (ILB 1814) stood second, small-seeded group, again a FLIP entry (FLIP 
over the two seasons. 1983/84 and 1984/85. 84-5L) yielded highest followed by FLIP 
The yields of rainfed trials were 1/3 those of selections 81S15 (ILL 5883) and 76TA 66015 
the irrigated trials. It is, therefore. (ILL 5564). Th,_-se genotypes will le further
proposed to start an on-farm trial of faba evaluated for consistency of their 
beans using HI5, H4, Cyprus Imp., ILB 1814, performance. Meanwhile, from the on-farm 
and local check landrace genotypes during the trials conducted over the last 3 years,
1985/86 season. genotype 78S 26002 (ILL 8) came out to be the 

highest yie!ding large-seeded type, giving a 
yield advantage of 16% over the local check 
(Kurdi I). Hence it has been identified forLentil eventual release to the Syrian farmers and a 
village project to produce its seeds on a 0.5

Regional yield trials were conducted using ha area in two villagcs will be jointly
large- and small-seeded lentil genotypes executed by ARC and ICARDA during the 1985/86
jointly entered by ICARDA and ARC Douma. They season. This genotype tends to lodge less 
were conducted at Gelline, lzra'a, Heimo, the one and is, betterthan local therefore, 
Breda, and Tel Hadya. In the large-seeded suited to mechanical harvesting. 
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Kabuli Chickpea 

Unlike faba beans and lentils, only 
international yield trials and disease and 
pest screening nurseries were conducted in the 
cooperative work on kabuli chickpeas. The 
CIY': W-MR-85 was conducted at nine locations 
but data were_- available from six locations: 
Izra'a, Hama. &ellinc, Jableh , Tel Hadva, and 
Jindiress. FLIP 82-15)C gave highest mean 
yield followed by FIP 2-232C and FLIP 
82-115C. These genotypes will be further 
evaluated in the 1985/86 season. In the 
CIYT-Sp-85 trial none of the test entries 
yielded higher than ihe local check (ILC 1929) 
at all the test locations-lzra'a, Gelline. 
Kamishlv. El -(hah. Tel Iladya. and Jindiress. 
The yields of spring-sown trials were less 
than 50("( of those obtained front winter-sown 
trials. In the (IYT-L-85 trial, which was 
conducted ai llama. Heirno, lzraa. Gclline. 
AI-Ghab. Tel Iladya. and Jindiress, again the 
local check (ILC 1929) gave the highest yicd. 
closely followed by ILC 451 and ILC 263. 
There is a need to evaluate newer large-seeded 
lines that have now become available fromt the 
hybridization program at ICARDA. The CIA\3N-85 
was conducted, with 410 test entries, at 
Jableh. Tel Iladva. Lattakia. and (Gelline. 
Since the d!sease did not develop at Gelline. 
the data for the remaining three locations are 
given in Table 44. It is clear that most of 

Table 44. Mean ascochyta blight rating' for 40 
test entries and one local check (ILC 1929) 
included in CIAIIN-85 condtcted at Jableh, 
Tel Hadya, and Latlakia, 1984/g55. 

Number of test Rating class for mean 
entries ascochyta blight disease score 

24 2.0 to 3.0 
16 3.1 to 1.2 

Local check 6.6 

I. On 1-9 scale, where I = tree and 9 mdead. 

the test entries showed a high level of 
tolerance to ascochyta blight. 

Results of sludies on the effect of date 
of sowing (winter vs. spring), row sparing 
(30, 40. arid 50 cm),and population (30, 45. 
anti 60 plants/i 2), with landraces of chickpeas 
at Gelline and lonis showed a significant 
increase in yield with advancing the sowing 
from spring to winter and bv raising the 
population level at both the locations. Row 
spacing effect was significant at the rainfed 
site in Gelline vhere wider row spacing was 
superior to tite narrower one, whereas at Horns, 
w here the crop was grown with irrigation, 
there was no difference due to the row spacing 
variable. 

ICARDA Tunisia Cooperative Project 

In this cooperative project between ICARDA and 
theIl nsitut National (Ie la Recher-he 
Agronomique de Tunisie (INRAT), ICARDA and 
Tunisian food legume scientist. york together 
to identify su perior genotypes and production 
techniqties for all three food Icguies with 
backup from staff at the headquarters in 
Aleppo. This season the breeding program for 
all three species involved yield testing 
advanced breeding lilnes and populations ill 
replicated yield trials. agronomic assessment 
of a naurmen !ber of preliminary breeding 
liiies and early-generation progenies and bulks 
in observation nurseries, and screening 
genetic material in a range of disease 
nurseries. The agronomy program evaluated 
crop responses to sowing dates andl differing 
levels ofl plant population, plosphate and 
nitrogen application, and the effectiveness of 
a range of herbicides in controlling weed 
infestation throughout the growing season. 

Faba Bean Breeding 

Both large- and small- seeded faba beans are 
cultivated iii Tunisia and tire progranm's 
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objective is the improvement of both these all trials a number of lines yielded more than 
types through the selection of high- yielding the local check at one or more locations but 
lines and identification of sources of only nine lines in tie IYT-L at one location 
resistance to the prevalent diseases and did so significantly. 
pests. In 1984/85, the aggressive stage of In the small-sceded breeding program. 76 
chocolate spot (Bot rvtis ]Abac) occurred in advanced breeding lines were yield tested at 
trials at the Sejnane location and a light two or more locations in four trials: an 
infection of the non-aggressive leaf spotting internation il yield trial from ICARDA (IYT-S) 
stage was observed at other locations. A high with 23 lines, two advapced yield trials 
level of infestation of Oroba'cht' slpp. again (AYT-S-I and AYT-S-2) with 19 and 13 lines. 
occurred at the Beja location, resulting in respectively, and a prelimninary yield Irial 
high coefficients of variation for seed yield (PYT-S) with 21 lines. In all trials a number 
in marry trials, and a relatively early attack of lines outlkirded the check at more than one 
of rust ( /rnmyc.es labact was ohserved a: ilt location hut none did so significantly.

Tunis and Sejilran locations. 
 )uring this "uind the previous two seasons. 

1)rog ro ss in achieving seed yield five large-secdtd and three small-seeded lines 
ilpro\elntls o\rthe local c:.ltkars has so were retained in trials at more than one 
far been limited. ,Ind idtall anV inproc enrts lo.ation. as overall the, otivielded the local 
should be stlilizecd by being combined with check. TaIle 45 gilt's such yield data. 
resistancetolerance to tei rmajor liseases. e7 pressed as a purcentage of the local check. 
With the irregularity of natural disease For rnoar lines there 'as ai marked within and 
de.Clopnrerit. increased attention was given to between ra;oni \ariationi at a )artictular
disease screening Irethods for developing location for tire prercntage increase or 
epiphlvtotic conditions through artificial decrease. although in cerain instances this 
inocil:tion. In 198-1/85 the chocolate spot and 111reflects high coefficients of variation. 
ascochvta blight nurseries were artificially spile of this. ILB 1217 (Reina Blanca) was the 
inoculated. altlhough only in the latter was a most stahle line, outyielding tire check on 5 
good le\,el of infection obtained. Next season out of 6 occasions, followed by ILB 10 (78S 
it is expected that inoculation of both 49907). lI.B 38 (76TA 56 264), and X77sd II
 
nurseries will be undertakerr in a plastic (80S 4567). 
all of whic h owi&ilded the check 
tunnel with irrigation facilities to ensure on four occasions. However, only one increase 
adequate liidiy levels necessary for good for these lines was significant. 
disease developnent. It is also planned to Because of the limited progress achieved 
develop an Orobanche-sick plot at Beja for so fa r. iiore emphasis is bering put on 
effective screening. selection within a testing of early generation

The local check in all trials was a large- niaterial frorn ICARI)A's base prograr, and 
or small-seecded :ocal cultivar, and although collection of and selection within Tunisian 
oniv used as a single entry ini tire local landr .ces. This season, 329 single
internrational yield trials, was repealed at plant selections were made in 1299 early
least three tiries in tire advanced aid generation hulks ard progenies fronri ICARDA, 
preliniinary yield trials, and 101 single plant ielections in 14 local

Sixty-one large-seeded advanced breeding landracevs. These selections wili be advanced 
lines were yield tested at two or more next season uinder insecl-proof conditions to 
locations ini three trials: an international exanine variation for agrono ically useful 
yield trial front ICARDA (IYT-L) with 23 lines, characters. A further ranget of early 
and air advanced (AYT-L) and prelimllinary generation bulks and progenies frori ICARDA 
(PYT-L) yield trial each with 19 lines. Iii base program and a considerable nibl e of ptre 

http:rnmyc.es


00 

Table 45. Seed yield expressed as percentage of the local check cultivar of five large- and three 
small-seeded lines at two locations over three seasons. r

Large-seeded lines 

Location Season ILB 10 ILB 398 ILB 1266 ILB 1217 ILB 1269 
(78S 49907) (76TA 56264) (Aquadulce) (Reina islanca) (New Mammoth) 

82/83 110 138 120 15 2 a 124 
Beja 83i84 133 146 201 150 162 

84/85 126 92 113 123 	 100 

82/83 93 101 82 135 	 94
 
Kef 	 83/84 107 131 96 102 95 

84/85 78 81 80 	 86 68
 

Mean 108 115 115 	 125 107 

Small-seeded lines 

Location Season X77 Sd 11 ILB 269 ILB 269 
(80S 456 76) (74TA 367) (78S 48821) 

82/83 144 NDb 156 
Beja 83/84 110 124 91 

84/85 	 66 89 86
 

82/83 	 117 118 129
 
Kef 	 83/84 100 99 92 

84/85 95 108 178 

Mean 	 105 108 122 

a. Value significantly 	 (P < 0.05) greater than the local check cultivar. 

b. ND: no data available. 
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line accessions from ICARDA's gerniplasn respectively: three preliminary yield trials 
collection will be evaluated under local (PYT I, 2. and 3) with 45, 30, and 38 lines,
environmental conditions, respectively: an international F3 and F 4 yield 

trial (F3 /F4 IYT) from ICARDA each with 23Chickpea Breeding Programn population-: and an advanced yield trialF4 
(AYT F4) with 12 populations. In the above

Sowing date trials conducted by INRAT and the trials, the PYT-3 was two sets of the ICARDA 
Office des Cereales (Cereals Office) again international screening nursery grown aas 
confirmed the yield advantage of over trial.winter replicated Unfortunately, an irregular
spring sowing and this practice will be virus infectior, at Beja and a soil problem at 
extensively tested and demonstrated in Sejnane resulted in many missing plots in some 
farmers' fields season. season, the trialsnext This and statistical anaiysis has still to
winter-sown trials gave excellent seed yields, be done. In all the international trials,
with a few winter-sown lines exceeding 4000 only one entry of the local check cultivar was 
kg/ha. At present, however, the chickpea crop included and this was not protected against
is largely spring-sown and the program is ascochta blight. In aH other trials there 
breeding for both winter- and spring-sown were usually at least two protected and two 
crops. Ascochyta blight-resistant genotypes unprotected entries of the local check, and in 
are a pre-requisite for winter sowing, the results the seed yield of the test entries 
although Ihe spring-sown c rop can also be is compared against the former. 
severely affect,:d by tit disease. A number of lines in the international 
Accordingly. all the genetic material from trials yielded more than the local check at 
ICARDA has resistance to blight. '[his season or more locations but none did soone 
a natural infection of blight occurred at a significantly. None of the F:3 or F4number of exl eriment stations bit it was not populations significantly outyielded the check 
observed in farmers' fields, but single i)lant selections from the best 

)uning the previous two seasons, wilt was populations will be advanced for disease 
observed at experi ment lrations and ill screening. 
farmers fields. but this season. the Although no ascochyta-resistant lines 
incidence was generally lower except in tlie sigiificantly and consistently outyielded tlie 
wilt-sick plot at Beja. HoIwever, from local check cultivar, yield data (Table '46)
observations and surveys in previous seasons, for the five resistant lines FLIP 81-56W,
this disease is considered to be potentially 81-,1W. 81-57W. ILC 4,84. and 3279 over 3 
as big a constraint to production as ascochyla years. show that these lint have a seed yield
blight. Last seasons's report indicated that equivalent to tile check. lhey also have a 
a FIusariunm sp. and a Verticilli n sp. had bee, major d,a ::-.gc oer ite chock in that a
isolated from wilt-infected plants, and tie larner could saifely tise tlcm, without fear of 
species have now been identified at Montana yield loss froi blight, and beriefit froiii the 
State University. USA, as F. oxysporti and V. higher yields from or planting.early winter 
albo-atrwn. However. wilt is a problen in both winer and 

In the winter prorani, 203 advanced spring planting and witlh 2 years' screening of 
breeding lines. 46 F3 pol)ulations, and 12 F4 ascoclryla-resistant material in the wilt-sick 
populations '.,,ere assessed for seed yield at plot at Beja a few lines have been identified 
two or more locations in trials; that some on four10 two have wilt tolerance. Data 
international yield trials (IYT I and 2) froni ascocivia-resistant lines with tie best 
ICARDA each with 23 lines: two advanced yield combination of , eed yield and wilt tolerance 
trials (AYT I and 2) with 32 and 12 lines, over 2 years are given in Table 47. One or 
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Table 46. Seed yield, expressed as percentage of local check, 
of five ascochyta-resistant lines tested over three seasons at 
Beja and Kef. 

1982/83 1983/84 1984/85 

Line Beja Kef Beja Kef leja Kef' Mean 

FLIP81-56W 61 112 129 159 63 1241 108 
41W 85 67 132 131 107 108 105 
57W 94 65 108 122 101 116 101 

ILC 484 94 112 90 85 107 162 108
 
3279 79 69 101 128 104 109 98
 

Table 47. Seed yield, as percentage of th( local check, and wilt ratings (WR) 

of four ascochylta-resisianit lines at Reja and Kef in 1983/84 rind 1984/85. 

1983/84 1984/85 Mean 

Line Seed yield WR' Seed yield WR Seed Yield WR 
Beja Kef Beja Beja Kef Beja 

ND 3FLIP 81-67 1442 93 99 162 4.5 125 4.5 
82-79 C 542 82 6.0 107 116 5.0 90 5.5 
81079 136 177 5.0 97 125 5.0 109 5.0 

ILC 195 105 93 6.0 97 112 4.0 102 5.0 

I. WR: Will iating in wilt-sick plot ti Betju where, I = no symptoms and 9 coplete kill. 
2. High coetlcient ot vtriation in the trial in which the line wats tested. 

3. ND: no datm. 

more of these lines may le considered for 
pre-relcase multiplication next season. The 
major problein with these lines is that their 
seed size is considerably smaller than that of 
the local (check) crtltivar. 

In the spring prograin. 81 advanced 
breeding lines were vield tested at two 
locations inn four Irials: one international 
yield trial (IYT I, the ICARI)A large-seeded 
trial) with 23 Ines. and three advanced yield 
trials (AYT 1.2. and 3) with 12. 12. an( 34 
lines, respectively. In the IYT I, 17 lines 
significantlly exceeded the local check 

cultivar at Kef. Only in the AYT I and 3 did 
a number of lines yield more than the check at 
the two loc:ations hut only one line in the AYT 
I al the ,eja location did so significantly. 

However, in the AYT 2 and 3, 20 lines were 
tested that stemmed from single plant 
selections niade in the local cultivar 'Amdoun' 
for resistance to wilt. All lhiese lines had a 
high level of resistance in the wilt-sick plot 
(WSP) at Beja during this and previous 
seasons, and in the last two seasons have 
significantly outyielded the local check when 
grown in replicated trials in the WSP. The 20 
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Table 48. Wilt rating (WR), seed yield (kg/ha), and seed weight of six chickpea lines selected from local
culivar Amndoun at itja and Kef over three seasons. 

1982/83 1983/84 1984/85 
Line 	 WR' Seed vield 2 100 seed Wit Seed yield WR Seed yield

Beja Deja Kef weight Beja Beja Kef Deja Beja Kef
(g)
 

PL-Se-Be- 81 - 6 1.0 [19P 1370 ND 4 1.5 
 391 1281 1.0 17"15 690I1 1.0 1243 1413 ND 1.5 1635 1713 1.5 1775 706
Local clheck (Aindoun) 8.0 '19 1500 
SE + 91.5 167.0
 
CV% 
 22.9 21.6
PL-Se-Be- 81 - 48 1.0 1680 970 54.A 1.8 1737 1725 1.0 2000 784

87 1.0 1360 1200 51.0 1.5 1875 1819 1.0 1975 781103 1.0 1490 950 52.1 i.0 1793 1600 1.0 1150 .65120 1.5 1420 I5%0 53.8 1.8 1653 1363 1.0 1700 681Local check (Amdoun) 8.5 .19 lots 43.8 6.0 40 1413 2.5 2062 657SE + 0.40 123.9 230.7 155.1 161.8 100.1 75.0CV % 24.9 14.4 30.2 22.6 20.5 10.8 21.5 
I. WR: Wilt rating in wilt-sick plot hatikja where I no symptoms and 9 = complete kill.= 
2. Seed yield in wilt infested tnd at k't in 198213 and 1983/84, otherwise in wilt-free land. 
3. Velues underlined were significantly (P < 0.05) better than the check. 
4. ND: o data. 

lines were grown in wilt-free land this season screening of these lines this season, however,
at Beja and Kef and in the previous two showed that some lines were more suscepitible 
seasons also in wilt-free land at Kef. In all than previously recorded. emphasizing the care 
cases seed yields did not differ significantly needed in identifying wilt resitance. Of the

from that of tile local check cultivar Amdotn. 
 216 ascoc hyta- resistaltt lines received from
)ata oil six lines tested over 3 years in both ICARI)A this sCasol, 20 ,cre rated 5 or less 

wilt - infected and wilt-free land are given in for wilt. 
Table 48. Since wilt is a anijor constraint to iines tot spring planting without 
production, and as these lines are resistant ascoclivta resislalle, such as those in theand possess seed 	 yield and seed quality large-seeded internailiona l yield trial (I)YT ,
characters (particularly large seed size) are also screened ill the WSP. "lThis season, 10
similar to the local culltivar, one or more of lines in Ite I \FI had wilt ratings of five or
them will be Put into pre-release less. It addition to field 	 screening,
multiplication as a 	 potential new cultivar for seedlings of all the lines are screened in
spring sowing. test lit be cilture for resistance to isolates

ITed\t'oi Iitlts witll (It;1 resistlltce to of 1. U. V./O'lun atld V. albo-atrum frotn the
wilt alll :ltd 'oIl\ tit blight. ll t)l. W SP. So far. there is a gool correlation 
ascoclh,,at t'iltllt lilnes ill thc IY'l 110i11 between wilt ialilgs ill the laboratory and ill
WAI,D\ ;l1ld iI ilt latioatl A)ls and l' I'I' are the field for those lilies showing wilt
r()lliltt~l\ ,reclld ill Ihe VI'. Ill 1983X.I. sytiiptoults early ii tihe season. lopeftlly,
such sclet-ling ill the 1)1,1 showed that I,4 had further relitlitlg of il e tcllilique il the
reasonl le to good wilt resistaticc (a altillg laboratory will perlit initial screenin I (aId
of 5 r Ic,,, oil ai1-9 scale where, I = no discarding of1 material) prior to field 
symlltolns and 9 = comlplete kill). Fuirther screening. 
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Other work on dual resistance this season since been used as a check in yield trials, 
involved the screening of F4 and F progenies, and this season, although only put as a single 
derived from ICARDA population trials, in the entry in the international trials, was 

WSP in combination with artificial inoculation repeated at Ieas four times in the advanced 

with at local strain of ascochyta blight, and preliminary trials. losse=el. there was no 
'hirtv-six l: and 30 F5 single plants from 22 significant difference bt.cen the _ecd yields 

and 9 crosses, respectively, were selected for of 14 local cultivars tested this season, and 

a good Itvel of resistance to both diseases, until further data are obtained. the ()teslatia 

Irn addition, the cross ILC 237 x II.C 191, cultivar will continuc to be used as the check 
which was aln entry in the 1982/83 F.3 in all trials. 

population trial, has been given special During the 1984/85 season. 179 advanced 

attention as IL.(" 237 has a high level of wilt breeding lines and 48 ;.aid 30()F- populations 

resistnce and IL(C 11 is bliqht-resistant. were tested at t,,,o or more locti<ins in nin" 

In 101)S3184. lKI single plant irogenies were replicated yield trials: one larg;e-seeded ard 

screened in the VVSP and the wilt-resistant one snmall-seedd interri ationtlA vield trial 

lants bulked, and this season tie resulting from I(AWI)A (i'x.r-. arid IYr-S) each with 23 

133 F, progt'llies \,ere screelled against will entries: two advanced yield trials (AYE -l and 

and ascochvta il, ht. light,-seven F single -2) each with 31 entries: two preliminary 

plants kkel sclected for a good level of yield trials (P 'l.-l arid -2) with 13 and 30 

resistance to botlh disases and mill be entries, rejpectivelv: two inernitional F, 

further evaliated ie\t zeason. populatioi yield trials (I 'I-I aid -2) each 

('lissts la. C bee oirat bl'h t ba"S 1ro)gl'alni with 24 etlries and anrMdvindlled I popilalion 

at I(',l)A Atiepr. btv ,ee\11;r och ''itresi'talll trial (AYT ) itlr .()F.tie';. 

lines vothl liiolwesl vield, ili iTuniSia anid Althon at iro r of liies and populatons 

wilt-iresi stliit Aidonull stlecliols, to c iibin" yielded lile than the local check ciiltivir al 

(luall.reisace ith~c largersed Fi/l Ita One )1 i1or.c locations in all trials, 

lo';lls . \\lI -tlnlt'e b~lc'kr oritd. ]milli these Signiticanit increases over ilre check were ollly' 
t'ro,,',t.,. 2.S F anid 22 F, ipopih olhlinw "tue.> ;i2 ootii\e evidern't at onel ocmirIn for one i ne ir,~ he 

grOWn\ Ihis ,'li-rI ii wilt-trec aid il e. .. .'T-S. sis lincs ili the I'1Y '-2, and seven F.1 

The F, populations 5mere harvested irs siiiglc pOpulttions i) Ire A' ' 1:.I. IJrrfrtunlaely. 

plants anid about 4001) . l)rogrtnies will be nonte of thee', lilles h,1d good ntcharlical 

siltultrneouslv scre ned iitl season for will b'ir'l chlaraier~i'ics, in that iote scre 

and ascochvia resistance. The FI poIlilitions pIirtic lalkrl terect alld ill teidr(d ltoIlge. 

will be advarrnced in miltt-tree lad illt Kef next 

seasonl. )ll; l clt it'le lted lt1I tearlii ir111 litres 

whiclh. i\ci I of testn". prildurtedi 
n tlitiiiirii i 'il ti lease t sield i1 '15'; o CI flhe 

Lentil hreeding Program) lcal chtck li\ t.i. lhis ilCita arid Hose il 
thi s c;is o o)n the tlollr Iifires arc. gi erl itt 

Last veirr's report indicated thlat tilrther Talt ,0. This seat.ini. the lilies ,cre 

evalualion of Ire ieed yield of local generilly lo'Aer vielditg than the' brl Check 

culliairs wis required. as a local (uli var culti Fai. bilt MCI 1l0l sea tonsItise lits 

front ilt. hich %as used its check int tIe gave at rmreat inctast over tre check (if 21 % . 

first 2 seIS rf tie frogirr_. 'ASas lower 'lhese lulrs will It rettltetrexl scasoti and 

yieldil" than inice other loctl crltisas. 0i o1 riOle will be cousidereud ol rpi-release 

Accordingly. theI highest yielding of these niulliplica ion. esl ecially 11.1. 44010 which gave 

last three culivars. one ftron ()ueslalia, has a nINean increase f 34% ovTr tne check. 
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Table 49. Seed yield (kg/ha) of four lentil lines over four seasons at lieja, Kcf,and Jendouba. 

Line' 1981/82 1982/83 1983184 1984/85 
Beja Kcf Beja Kef Beja Kef Beja Kef Jendonba Mean % check 

ILL 28 16852 I_,583136 1_.5_81275 1887 1375 1700 1553 
 122
 
262 1683 1562 1304 
 1692 1050 1862 1025 1050 1404 110
 

Tlunisian local check 665 754 ,113 1108 138) (1913) (1750) (1533) 1278 100 
SE - 219.3 65.5 138.1 140.7 152.9 

ILL 4354 1634 1716 1904 1253 1358 792 1-162 1175 1475 1419 118
 
4400 1774 1331 1796 1150 20) 1167 2300 1225 1500 1605 134


Tunisian local chreck 1059 
 626 1225 633 1592 475 1918 1750 1533 1201 100
 
SE + 227.1 139.5 141.5 74.3 232.8 138.1 422.6 327.0 234.5
 
1. ILl. 2Y and 262 testcd atKe /8 and only testedin saine innot in 19 1X all IIts the irial 1984i85. 
2. Values unde '.lintwdsignificantly (1P< 0.05) outyiehd ti !ocal check. 

Agronomlic Studies di-antmonium phosphate or as triple 
superphosphate. 

Agronomnic experinents were conducted at Brja Previous results showed hal the seed 
and Ket research stations to determine optimunm yield of the three legumes can be severely 
production practices tor tie three legumes. reduced by weed infestalion. This season the 
The factors tested were date of platiring, Inrternatioral Weed Conlrol Trial was conrducted 
plant polatltion, fertilizer application, and for these crops at Beja and Kef. In all
weed control. In all studies the best adapted trials Ihere was a significant diflerence 
local cultivars were used ail the crop "as btwtn teaIlllenlts. Thc average reduction 
protecled from pests and dise.ses. IcIross localiols arid crops dlie to wCeed 

Ile datr of planting, plant population, inftt'ratlioli IaS 81I' . and v.as larger at Kel. 
andi fertilizer application trials were very In laba healls, the high level of (),ol,/llhe 
similar to those conducted in the past two iflictior at Beja %%as a corfounding factor. 
seasons. aid the resulIs obtmined this season land weedirg at ls o 45-day inler\als alter 
were very similar to those reported in emergence gave re,,sonable weed control. e\cept
Tuiisia-('ARI)iA annual reports. Only a briel for lentils ai Kef. F.xcluding lie Kel result 
st ni ar \ill be giken% here. For all three hand weeding gave ir average x,}eld reduction 
legumes, seed yield was significantly reduced of only 197, in comparison to 'weed free* 
by delaying plklrling from early November to treatment. No herbicide or combination of 
late .lalliry. anr(dgenerally showed a linie.,' herbicides could be colisidere effective in 
increasc by raising the plant populalion fror11 controlling te weed population. The best was 
5 to 12 ilhnts/11 for faba bean (large Igratn -tKelrh on taba beans at Beja. Shl!o\ airg
seeded). 12 to 31 for chickpeas, and 41 Ito 2)1 yield redriclioi. [IisT coim rrtion was 
115 f)[ lentils. Resulls indicated that also the best %%ith a -13 'reductior across the 
further increasing the larnt population of two locations. :or chickpeas no trealmerit was 
lentils might produce an additional yield as effecrive. ,Aith Igran + Kerb ard Igrari
increase, and this will be examiried next alone the best and shoing similar large yield 
seasot. There was rio such indicatio, t faba reductions across aoctaoios65%',/ 67%.of awl 
beans or chickpeas. No crop showed a respecti 'eIy, The results were similar for 
significant seed yield response to nitrogen lentils. with the best treatriretits being hladex 
ard phoslhate application, and no difference and Tribuni + Kerb showing., reductions off65% 
was observed between applying phosphate as and 67% , respectively, across locations. 
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Training 

Group Training 

Food Legmte Residential Course 

The Food legulne Improvement Program 
conducted a reside ial course at Tel Hadva 
research station, 3 Mar-5 June 1985. The 
course was attended by 18 trainees from 10 
countries (Argeotina, Ethiopia, Iran, 
Pakistan. Peoples Deimocratic Republic of 
Yemen, Sudan, Syria. Tunisia, Tnrke'. and 
Yemen Arab Repulic. 

Yhv coure co',cred practical techniques 
for th iiprovenent of f:lba bean. lentils, and 
kblhuli chickleas ar( include( field and 
laboratojv activities. 'lhe syllabus focused 
on IlT'eeidog. agronomy, Held etperi nientalion. 
di s8<st: in sects, nlicrobiology, and general 
aspccls su-ih as farming systems. The main 
elhpli'sis k,,," a Imultidisciplinary approach to 
improing food legumes wile still maintaining 
indiv;dual attention to cater to the needs of 
national programs. To achieve the latter, 
each individual trainee was assigned a small 
experimert , supe rVisel by a senior scientist. 
"l'hc trainees conducted their exl rinlents, 
allaltzcd rCsults, and wrote reports. 

Classroom lectures %,cregiven by the food 
legume scicnmist, as background inforination to 
the field acti% tics. l'raining reference 
materials, which included publications and 
visual aids, were provided during the course. 

In-Country Course on Food Legume 
Improvement in Mrocco 

The Moroccan Food legunie National lPrograi of 
INRA and 1te Food Legirmre Inl,.ovenent Program 
of ICARI)A jointlV cMInducte-d tIIe Food l.eguMe 
IlniproveientiTi iirig (ourse. I1-1I Feb 1985 l 
Rabat. lorocco. Thirltv technicians frotti 10 
research st itioni, Morocco il"uniain arid 
participated in thc course. 

Instruction was given by seven Moroccan 
and two ICARI)A scienlisls. I ecures covered 

all aspects of food legume inmlpovelent 
(breeding. agronomy, pathology, entomnology, 
weed control, and field experimentation). 
About 30% of the time was covered by 
practicals, such as handling of breeding 
experiments, crossing techniques, visits to 
rest arch stations. and analysis of 
exliprenital dta, 

In this course, training manuals and 
ICARI)A general publications were distributed 
in addition to the lecture handouts. Visual 
aids inc tiding the audio-tutorial module 
Screening Chickpeas for Resistance to 
Ascochyta Blight were used extensively by the 
scientists. Lecture notes will be edited and 
published as proceedings in the near future. 

National Course on Cereal aind Food Legume 
Pathology in Syria 

Thc Svrian National Plrogram (ARC) and the Food 
I egumes and Cereals Improvement Programs of 
IARI)A corn(lucted a course oil the pathology of 
cereals (wheat, barley) and food legumes 
(lentils. chickpeas, and faba beans), 21 Apr-2 
Nv 1985, at ICARI)A's stations, Tel Iladya and 
Latiakia. lh course was attended by 15 
trainees frout the various Syrian research 
stations. 

The course covered the biology of 
patlhogeris, epidemiology of diseases, and 
control ineasures for diseases. 'echniques to 
create epi phytotics and score damage in the 
field and greenhouse were given high priority. 

Seed 'lecimology Traiining Course 

!e Arab Organization tor Agricultural 
i)evelopment (AOAI)) and ICARIJA conducted tile 
SeeI "'chnology (ourse. 9-26 September 1985 at 
Tel Iladva rcearch station. The course was 
altendtd Iv I iillticipallis fro ) nine 
n(unltriv' (S ria. Saudi Arabia, Yemen Arab 

Republic. People, l)crnocralic Republic of 
Yelltili, Jordain, Algeria, Iraq. Mocco. and 
Sudan). 
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Table 50. Participants in individual training with the Food Legume Improvenent Program, 
ICARDA, 1985. 

Training category Subject Duration Country No. 

Senior research fellow Agronomy/physiology 7 months India I 

Trainiag rescarcih Agronomy/data I month Sudan 3 
associate collectior. 

Field experimentation 2 months Tunisia 
and data collection 

Lentil breeding 2 months Pakistan 1 
2 weeks Morocco I 
I year UK I 

Pathology (faba beans 6 months Morocco I 
and chickpeas) 3 weeks Tunisia 1 

3 months Ethiopia I 

Data collection X I month Sudan 
crossing techniques 

Field X laboratory 3 months Ethiopia 
research equipment 
X crossing techniques 

Microbiology lab. I month Sudan 
techniques 

Entomology I month Syria I 

Faba bean breeding for 4 months Netherlands I 
Orobwche resistance 

Higher Degree 

Research scholar(M.Sc.) Agronomy 4 months Germany I 
Pathology 4 months Afghanistan I 

Research fellow (Ph.D.) Agronomy/physiology 3 years Syria I 
Breeding 3 years Egypt I 

Total 20 
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The course covered general aspects of seed 
technology and included variety testing. seed 
health. processing. storage, certification. 
and marketing. Practical skills in these 
areas of seed technology were also covered for 
ICARDA mandated crops. In addition, topics on 
breeding and production of food legumes 
(lentils. faba beans, and kabuli chickpeas) 
were covered. 

Individual Training 

The Food Legurme Improvement Program increased 
tile opportunities for individual training. 
Eighteen trainees were hosted by the program 
during 1985 which iepresents a 50% increase 
over 1984. The topics offered are shown in 
Table 50. 

In this category. tile trainees had 
different academic backgrounds and work 
experience. Many conducted experiinelntal 
research jointly with ICARDA scientists. Each 
topic was addressed in a modullar fashion to 
include field and laboratory practicals as 
well as vistal aids. 

Training Reference Material 

its 	 first slide-ape
The pronraill inlade 

audio-tutorial nlodutle entitled Screening 
Chickpeas for Resistance to Ascochyta Blight. 
Thlis 	 niodtile has so far been used in tile 1985 
residential Cou rse, il-coillntrv eon rses ill 

Morocco and Pakistan. and a sl)ecialized 
palhiology coillse al TO I ladva Research 
Station. ['li feed-back fromt trainees andilhe 
delliaild front+ iiationlat pirograilS indicaicd lit lhaba 
thle OpfiVt, 01 irod UtCi11J his rtf'rence 
imaeriIf %\aa; idl, New refere nc ii altirial iin 

)'ess incliid Food I.egtiilit (rop Pyllsiohogy 
Miid Ol-iocldiie." of ai 'liiig (llt'e Oil 
Ascoclivta IlIi it RtcSiSt;,e' in Chickl) as. 

Publications 

Journal Articles 

Erskine, W. 1985. Selection for pod retention 
and pod indehiscence in lentils. 
Euphytica 34: 105-112. 

Erskine. W.. Williams, P.C. and Nakkoul. II. 
1985. Genetic and environmental variation 
in the seed size. protei'). yield and 
cooking quality of lentil,. Field Crops 
Reseaici. (Inpres,,.) 

Reddy, M.V. anc Kiabba!)-h.. 1985. Pathogen 
variability it, /t.,roi/vh ,'abiei in Syria 
and(Lebanon. livtopathoogiia Mediterranea 
(In press.) 

Silim. 	 S.N.. Hiehblethwaite, P.D. and Heath, 
M.C. 1985. ('omiparison of antilnin and 
spring sowing date on growlh and yield of 
combinilng peas. Joturnal of Agricultural 
Science (Cambridge) I0: 35-40. 

Simons, M.)., Rohertson, L. I). and Frev. K.J. 
1985. Association of host cytopla sm with 
reaction to I'mc ilit cerolnata illproge iy 
of, crosses helwecn will and ciItivated 
oats. Plaint Disease 69: 969-971. 

Sumniielfield. 	R.J.. Roberts. F..II., Erskine, W. 

and Ellis, R.1. 1985. Effects of 

tell) and l photoperiod floweringpelat ii re oil 

in lentils (Lens culinaris Medic.) Annals 

of Botanv. (itpress.) 

Conference Pap qers 

Hatiounik. S.B.. and Maliha, N.F. 1985. 
Horizoiital and vertical resislamn c ill 

lVi(ia /Oba to chocolate spot ca tisd by 
IoIli. f'/{lue. l'roc(liillgS Of ite:251h 

Science \Vtek. I.lli\lersilY of 1D)a _seils.2-7 
Nov 1985. 16 pp. 

Hussein, M.M. and Shllerhnil,. ,1.H. 1985. 
bean i illiroVeillnt ill lie 

ICARDA/IFAI) Nile Vallcy Prol'iect. Paper 

presented at the Arab Conferclce [or 

Agricultural Research oi Basic Foods, 
31 Marlch-4 April 1985, ICARIJA, Aleppo, 
Syria. 
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hrahim, NI.E.t . 1985. ICARDA's role in L.icilern des Nalhen Ostcns und 
manpower devclopflet. Paper presented at Vorderafrikas. !aiu til-l)issertation zur
the Arab Conference lor Agricultural Erlangtug dcs Glades eines Doktor derResearch on Basic Foods, 31 March-4 April Laidwii' hafthclie Fakultaet der 
1985, 	 ,CARDA, Aleppo, Syria. Rheinischen Fridricih-Wil helms. 

Saxena. M .( l';. Food legume research Universitaiet ,u ,onn, 'Wes! Germany. 160 
networks for 'Vest A ia and Norti Africa pp.
 
region i'aivr presen ted 
 at the Rainfed Bernier. C.C.. Hanou ik. S. B., Hlussein, M.M. 
Agriculture Information Networks and Mohamed. H.,. 198-1. FieldlManual of 
Workshop. 17-20 Maich 1985, Amman, Common Faha Bean Diseases in the Nile 
Jordan. Valley. Infoimi tion Bulletin No. 3.

Saxena. N!.C.. Stephens. J.H. and Cardona, C. ICARDA, Altypo Syria. .40 pp.
1985. Some studies on biological nitrogen 13hardwatj. B.1)., Ilrahirn. A.A., Na, sih, A.,
fixation by tood ICeu mes i:, dry areas of Iussein. M. and S2lih, F. 1985 The 
northern Svria. Paper presented at the ICARDA/IFAD) Nile Valley Project on Faba 
25th Science Week. 2-7 Novemhe," 1985, Beai;s. Page; 325-338 in Proceedings of 
[)Iniascus. Syr ia. tile Internatioral Workshop on Faba Beans,

Singh. K.B. 1985. Past imlprmocnient and fuluc Kabuli Chiclheas, and Lenlils in the 
prospects of genetic improvement of 1980's. (Saxena. M.C. mid Vnrim. S. eds),
chickpea. Paper presented a the Fifth ICARDA. 1(-20 May 1983. Aieppo, Syria.
Congress ot SABRA(-) (The Society for tIle Martineus Nijhoff, The I-laguu. The 
Advancement of Breeding Rcsearches in Asia Netherlands.
 
and Oceania). 25-21) Nov 11,85. langkok, Bond. I).A., 
Lawes. D.A., Hawtin. G.C.. Saxena,
Thailand. M.C. 	 and Stephens. J.1. 1985. Faba bean 

Singh. 	 K.B. 1985. (nick pea genetic iesources (I'icia fhba 1L.) Pages 199-265 in Grain 
,1nd their sploitation if tile Legurme Crops (Summerfield, R.J. and 
Medi terratean region. Paper presentud at Roberts. F.. eds). Collins Professional 
the Rclancio delia coltu ra del cuce (Citr and Technic:al Books. UK. 
arieutill L..) in Italia prohleualiche e Cardona. C. 198.4;. Insect pests of faba beans, 
prosp 	 lrr-. .5 Noveii r 11)85. Sala delle lentils and chickpeas in North Africa a.;d
Nliiinsc. (Cut to Recerc hc l inergia Casaccia, West Asia: A review of their economic 
via Angu illarese, .301, Rome, Italy. importance. Pages 159-168 ii Proceedings

Singh, K.B. aid Malhotra, R.S. 1985. of the Inernational Worksh,)p on Faba 
Inh rilance of protein conlent and other Beans. Kabuli Chickpeas, and Lentils in 
agrotomic characters in chickpea. Paper the 1980's. (Saxena. M.C. an! Varma, S. 
iresvilteld at the Sixtlh Meeling of the eds). 	 ICARI)A. 16-20 May 1983, Aleppo.

IECARPIA Section - Oil and Prolein Crops. Syria. Marlinus Nijhoff. The Hague. The 
lune 10-13 1985, .Jnnta l)e Andalucia. Netherlands.
 
(ordoba. Spain 
 Cardona. C.. Fami. E... Bishara. S.I. and 

Bus hara. A.(;. 1984. Field Guide to N 'ajor 
Insect Pesis of Faha Bean in the Nile

Miscellaeotuis Valley. In f ination Bulletin No. 2. 
ICARI)A. AIel 1 . Syria. (0 pp.Augustin. B. 1985. Biologic. Verbreitung. und Eagleton. (i.E.. Khan. T.N. and Erskine. W. 

Bekaenipfung des Stengelaelchens. I985. Winged eall (Iho.yhi)alrnpls
Ditv'leh 's lipsaci (Kuehn), Filipjev an tetra 'wtolob,o (L.) ).C.). Pages 62 1-(. 7 
O'iia fiba IL. in Syrien und anderen ill Grain Legume Crops (Surnrerefild. R.J. 
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a;id Roberts, E., eds). Collins 
Professional and Technical Books. UK. 

Ilirskine, WV.1985. Lentil Genetic Resources. 
Pages 20-34 ill Proceedings of the 

tlternational WorkshopI onI Faba Beans 

Kabuli Chickpeas, and .entils in the 

1980's. (Saxenia. M.C. and Varlia. S. eds). 

ICARDA, 10-2) Mav 1983. Aleppo, Syria. 

Martinus Nijhoff. The Ihague, The 

Netherlands. 

Erskine, W. 1985. Perspectives in lentil 

breeding. Pages 91-100 in Proceedings of 
the International Workshop on Faba Beans, 
Kabuli ('hick1 ',,. and leritils ill the 

1980's. (Saxe;.,l. NI.C. and VarIlla, S. (ds). 
ICARDA, 10 -20 Mav 1983, Aleppo. Syria. 
Mariinus Nijhoff. The Hagie, The 

Netierlainds 

Gridle,. II. 19)85. North African Rcgional Food 
.eguic lImpi ement Plrogram. I'ages 

339-350 il I'roceedings of tie 

Internatio,ml Workshop on Faba Beans, 
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PASTURE, FORAGE, AND LIVESTOCK
 

The objective of the Pasture, Forage, and 
Livestock Program (PFLP) is to improve the 
livestock production and the stability of 
rainfed farming systems in West Asia aiid North 
Africa. In attempting to do this we have 
identified two major agroecosystems: the 
cereal zone where the basic product is wheat 
or barley, and marginal land within and 
adjacent to the cereal zone. The Program's 
work is divided into four projects: (1) annual 
pastures to replace fallow, (2) forage 
breeding and agronomy, (3) marginal-land 
improvement, and (4) livestock management and 
nutrition, 

The first two projects are designed for 
the first agroecosystem, specifically to 
replace fallow in cereal/fallow rotations with 
either annually resown forages or 
self-regenerating pastures. In the case of 
fo-ages. the objectives are to breed adapted 
cutivars of vetch (Vicia spp.) forage pe-i 
(Pisum sativium), and chickling (Lathyrus 
spp.). With annual pastures, the objectives 
are to introduce self-regenerating populations 
of annual legumes and to devise management 
syst ms suitable for local economic and social 
conditions. 

The objective of the marginal-land project 
Is to increase the stability and productivity 
of non-arable land within and adjacent to the 
cereal zone. The specific aim is to define 
the resource base: nature and fertility status 
of soils, kind oh plants found, soil 
productivity, and management practices. From 
these studies new proposals are being 

formulated to develop this greatly undervalued 
resouicc. The first of the proposals in 
1984/85 was the use of superphosphate on 
marginal land. A large experiment involving 
two stocking rates of she.land three rates of 
superphosphate applicatio, was initiated. 

Livestock management and nutrition is tie 
Program's integratirg project in which 
scientists test various production systems 
from the point of view of sheep, the Program's 
'commodity'. There is emphasis on 'on-farm' 
experimentation. Extensive work on nutrition 
was conducted, particularly, on the quality of 
barley and wheat straw. 

Throughout the Report we have used the 
common names of plants, while the scientific 
name is given when the species is first 
discussed. However, for easy reference some 
of the morc important species in the Program's 
work are listed here: 

Vetch - various species of Vicia, including 
common vetch (V. sativa), narbon vetch (V. 
narbonensis), bitter -'tch (V. ervilia), 
and woollypod vetch (V. villosa subsp. 
dasycarpa). 

Chickling - Larhyru.i salivus 

Forage pea - Pisum sativuin 

Medics- various species of Medicago: of 
these only barrel medic (M. Iricatula), 
snail medic (M. scutellata), strand medic 
(M. liftoralis) and gama medic (M. rugosa) 
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have widely accepted common names. M. 
polyinoroha, although often called bur 
medic, is referred to by its scientific 
name. 

Clovers - various species of Trifoliun, 
including subterranean clover (7'. 
subterraneum) and rose clover (T hirtum). 

Some of commonly-used terms used in this 
Report are also defined below: 

accession - an ecotype as collected in its 
native habitat and used in a breeding 
project. 

selection - resulting from selection within 
an accession. In its numbering system 
ICARDA allocates both an accession numner 
and, where applicable, a selection number. 

variety - a taxonomic unit beneath species. 

cultivcr - a genotype or ecotype which is 
used in agriculture, including locally 
evolved 'landraces'. 

strain - a general term to cover accession, 
selection, variety and culhivar. It is 
also used to describe a calture of 
Rhizobium of different origin to other 
cultures. 

forage - monocultures of certain legumes, 
namely: vetch, forage pea, and chickling or 
mixtures of thcse species with cereals. In 
general, forages are crops sown and 
harvested in the same year and used for 
hay, straw, or grazing. 

self-regm.e rating pasture - pastures which 
re-seed and establish from dormint seeds 
after the cereal phase of a paslure/cereal 
rotation. 

ey farming - ,n Mediterranean regions, tile 
farming system in which self-regenerating 

pastures are grown in rotation with 
cereals. 

marginal land - land receiving more than 
200 mm annual rainfall and which is too 
dry, too steep, or in which the soil is too 
shallow for cultivation. 

steppe - nonirrigated land (in Syria) which 
receives less than 200 mm annual rainfall. 

Research Highlights 

(I) Based on 6 years' data ('Unit Farm' 
project), a linear program was used to analyze 
the profitability of different management 
levels and contrasting 3-course rotations, one 
of which included vetch and the other lentils. 
Including vetch and improved management 
practice: in the rotation increased sheep 
numbers by up to 100% and farm profitability 
by tip to 75%. 

(2) Barley yields after forage depended on the 
amount of cereal included in the forage 
mixture. Even small amounts of cereal reduced 
subsequent grain yield regardless of the 
species of forage legume. 

(3) Palatability of forage pea was less than 
that of common vetch or chickling at all 
growth stages, and less than barley at all 
except the straw stage. Sheep lost weight 
when pure forage pea was fed either fresh or 
as hay or as straw. 

(4) Resistance to root-knot nematode 
(Aleloidogynce artiella) was discovered in 
several strains of common vetch. This 
nematode cats,s serious losses in herbage and 
seed yields, of many food and forage legumes 
of potential importance in the region. 

(5) Strains of common vetch with 
non-shattering seed pods were hybridized with 
several well adapted strains: 524 successful 
crosses ,,ere made. 
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(6)Woollypod vetch was well adapted to e increased (especially with naltiv legiumes),
-ladya environnent. It produced large ind ica tig :attihe use of soulvrphosplhate on
 
q(anlities of herbage and 
 seed, tolerated marginal land can increas , b-in profitability.

frost .andw was resistant to broomrape
 
(Orobaticfi' sp.) andl root-knot nematode. (13) 
 Studies on volu ti, in t;:,, of billey 

straw confirmed that proptiot c ICAtistile
(7) The native medics (including Al. rigidula, most iml)rti;tll fac(tord;e milling straw 
Af. roli, alnd Al. iloeailloi)were mnore quality. Proportion of leaf isdependlnt on
 
frost-tolerant than any of tile Australian maturity time ;mid plant hlight, hroth ot which
 
medic cultivars. NMoreoer, strains are genetica.ll cotrollci. [actors

originating, from colW environient 
 were more influiencing sta, ¢ua(lity inl barley also
 
Ilikely to be frost-tolerant. 'olerance of appear to influence straw qu:tlity inwheat.
 
susceptile strains depended on plant density
 
and seemed to be related to Itaf-ara ratio. (14) Weight of Awarsi cwes a: uAng had a
 

marked effetr on relprodutite ltrulion between 
;8) Ai ecogcographic sur'ev of native legurnes body veights of 3,1and 5) k'-.
 
illwestern Syria revealed the habitats of 21
 
muedic ipc cis, M. /yoivof/arpthu, Al. orbicularis. (15) 
 On- arni xsoil: continued usii g lorage and

A1,, andII . Ii,I1hI were thfi most 
 pasture legumles and preiiirrary results
 
common but ill certain specilic enivironmiients 
 indicate that both systes can increase farm 

,'trc
there we high populatiots of Al. ro wa, A . pI'c:1itability. 
, an.1d .blo 'he .tr A. mI binttr 

The Prorain wishes to acknowledge the

(91 Certain strainls of !;elf-rcTgenatin' Al. collaborati,.n 
 of the Italian 6overnlent and
 
rigiduha prodtueed large quantities of herbage the University 
of Pervugia illthe marginal-land
 
and seed following wheat. In an experiment project: Whe Tropical Dcveloprnut and R>esearch
 
with 25 native medics tie average quantity of Institut 
 of the Overseas Dc'.clo)lpment 
seed after 3 yveors of lIsturcicereal rotation Admiaistration, UK. ini the straw project: (he 
was, more than 7() kg/ha. Japaniese International Cooperation Agency in 

tire animal 1'.ealth work: and the Syrian
(10) Sheep grazing medic psture in sumner Agricultural Research Center and Steppe
increased weight when the anionmit of seed Directorate in all our work.--'.S. Cocks. 
available exceeded 10 kg/har. At a stocking 
rate of 5.3 sheep/ha, seed avilalb!e remained 
above tUis figure until mid-Septembher. Each Aiiitul] Pttlt'res to Replace Fallow 
sheep cownricd alout 450 mriedi( seed/day. 

The idei of using annual pasture legumes to
(1) When riocul.ted with an exotic strain of replace fallows in cereal/fallow rotations 
lhizobiatm. medic iodtlatioi wxas improved by nfriginated in southern Australia, where 
the additional use of a prorective seed pastures provide nutritious gra/inig throughout
coating tle year. replenish soil fertilitV. and 

provide a disease-cont"rr Ii mg break between
(12) A large experiment wa, estalished in cereal crops. In (le 301 years since it waswhich the reponse in productivity of sheep inoduced, the le, tinning systerm, has 

grazing marginal land top-dressed with increased livestock nurbters hy up to tour 
SUp.rphosphatl will be measured. In the first times and doubled tcieeal yields, 
year, both herbage and seed yield were The main advantage of annual Iastures ever 
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forages is that with the appropriate species, 
they do not need ie-sowing after the initial 
year of establishment. This is particularly 
true for certain pasture legumes, mainly 
Trifolirn subterraneum (subterranean clover) 
and several Medicago (medic) species, which 
can regenerate in the pasture phase of the 
rotation from seed set in the previous pasture 
phase, 2 years earlier. This saves the 
expense of re-sowing since the natural 
re-seeding rates are much higher tain farners 
can afford to use. and provides a rapid and 
early pasture establishnrent and a nuch longe r 
grazing period. Ideally. livestock are 
introduced to lie pasture in early winter, 
Since annual legumes are piostrate in winter, 
aiid many weed species are erect, winter 
graziig is a good metho of weed control. The 
sheep continue to graze in spring, when the 
main problem is ensuring good flowering and 
seed set, in summer, when sheep eat the 
nutritious seed pods. the prohlcm is ensuring 
that an adequate seed population remains for 
pasture regeneration in later years. Iln 
summer and autunin the farnier also uses cereal 
stubble., for grazing, 

In the second year the farmer waits until 
tire autumn rains aind thei. after weed 
germination, prepares his seed lied and sows 
tile crop Nost ol ihe( legume seed prodoccd in 
the previous yc.," reulains dorranrit dc to 
seedcoat imperrnealility. sorieti irt.. referred to 
as hardscededness. It is impurtant that 
tillage depth is such that seeds are placed at 
a depth (no more than 10 ctm) from which Ol 
can emerge in the third year. 

Success Of tile s,'stem depends Un sc\er l 
factor's. Firsl. the greatest feed sht!age is 
usually in aUtUmn id winter. when lusk 
temleratures and low light intensity inhihit 
plant growth. Inudeel ialiy people htivve that 
one of' tle most important differences between 
West Asia and southelr Australia is thnal 
winter termiperatu res are aboal 57(" less in the 
former. Therefore rapid pasture gro'vth in 
winter and resistance to frost are i nlportant 
attributets. Second, the survival of plastures 

depends on their ability to produce enough 
material to provide summer grazing and enough 
seed for a dense germination in the autumn. 
years later. Third, the seeds must resist 
germination in the crop year and crmiinate 
promptly in the third. Ol pasture year. 
Finally, the ppgture mus; fu lfill its role as 
a nitrogen source and, in association with 
!/uizobe=n. fix sufficient atmospheric nitrogen 
for its own and the cereal's requirements. 

We reported in the 1984 Annual Report that 
the native medics. A. rigidula. A.rotat. M. 
/ot'to.tt, and Al. poyntlorplll Sllo" great pronise 
for use in the ley farming system. They all 
produced more herbage than Australian 
cultivars of' At. irioiatula. Af. littoralis, M. 
rugo.a, and M.. c'ulellala. Our research is 
now directed towards fitting these species 
it, workable farming systems, in particular 
the adaptation of native imedics to crop 
rotations their response to grazing animals, 
the impiact of low temrnperatures on production, 
and platll/izobium interactions. 

All these problems ",ewe studied in 1985. 
In this Report we highlighlt (i0 te effect of 
frost, both on the ecology of its impact and 
sources of resistance: (ii) tire studies on 
flower arid seed produclion in the presence and 
absence ol grazing aiinals, and tiii) the 
abiliv of promising medics to survive in a 
cereal pasture rotation. We also conducted 
further studics on R,iobinu especially on 
new methods of irtocutitiO . and have started 
to find out Iiore about its ecology. Finally, 
wC report oi) oul fi:-1 attelil to introduce 
Ies farlming M illhge level and pi'esentt thM 
data which will ihelp to C%;llwt, tile future 
expansion of !cv araining. 

Stc ere frost octcurred il late witlier so 
the erfect of lrost was measured in several 
cxperinierts , lii .! were also t.ontinued for 
their original olhjecti,,es. Io avoid 
repetition in dc;cr'ilirg procidltres tile 
expeiirerimcts are untumbered I - 0: v, here the same 
number is referred to in different sections, 
different results frni the same experiment are 
being described. 

http:ot'to.tt
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The Impact of Severe Frost on Native and 
Introduced Annual Medics 

Although introduced cultivars of M. 
truncatula, At. scitelhaia, and M. litioralis 
have grown well in parts of North Africa. they
have often failed in the highlands and in West 
Asia. In his review of pasture and forage 
legumes, Keriick (1978) records that in 
nor:hern Iraq. frosts lasting I week o, longer 
killed At. rrutanltl scedlin-,s, and he quotes 
';imilar restilts in Syria, Jordan, Iran, and 
Yemen. This i, erhaps not surprising in view 
of the mainlv Ittoral distribution of these 
species: the native habitaits of both arc if) 
areas of Mild winters near the sea. Use of 
productive native medics is one method by
which cul tivars resistant to frost may be 
identified, 
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An opportunity to study frost resistance 
ccurred in 1)ecember 1984 and late February

j)85 when the mininimi air temperature at Tel 
0-!adya was 0"C or less for 46 days (Fig. 1). 
Many experiments were affected, including 
those where several introduced and native 
medics were being compared (Experiment I).
where a large collection of Syrian medics was 
being evaluated (Experiment 2), and three 
medic species were growing at several plant 
densities (Experiment 3). 

Experimet I 

The effect of stocking rate on flower and seed 
production was compared for seven mie
strains. There were three stocking rate.,,
controlled by plot size: 2.25, 1.125, arid 0.75 
ha. Each 'main' plot was replicated twice 

I.Decurnber January February March 

FiU. 1. Minimum daily temlierature.s 5 ern above ground at let Hadya (winter 1984/85!1. There were 46 frosts. 
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Table 1. Establishnent and survival after severe frost of 
seedlings of seven accessions (five species) of medic, including 
four Australian cultivars. 

Species and genotype 

M. scutellatacv Robinson 
M. 	truncatulacv Cyprus 

cv Jemalong 
M. polyinorphacv Circle Valley 
M. rotatasel. 	 2123 
M. 	rigidulasel. 716 

sel. 1919 

Survival percentages with the 
diflierent (P < 0.051: analysis 

transtorinution. 

and, within each replicate, two replicates of 
each strain were sown as subplots. The 
subplots were sown on 3 December at a seed 
rate of 100 kg/ha. 

On 7 February frost occurred and, before 
any plants died, a count of the established 
seedlings was made to quantify the daninage. On 
12 March, after severe frosts in the 
prececding 3 weeks, the seedlings were 
recounted in the same quadrats (three, 12.5 x 
50 cm) it, each subplot and the percentage 
survival of each strain was calculated (Table 
I). 

The medics fall into two distinct groups: 
a low-sit rviving group comprising the 
Australian cuiltivars and a high-sti rviving 
group conpri.,,i g the native accessions. 
Within the Australian group. survival of 
cultivars Jemalong aind] Circle Valley ws 
superior to that of Robinson and Cyprus, and 
within the native group, Al. rigidula appeared 
to survive a little belter than M. rotata, 
although tile difference was barely 
significant. The loss of plants in the Iative 
groul was hardly enough to effect 
productivity. while 3 of tile 4 Australian 
ctltivars were so badly damaged that they were 
excluded from the experiment.--I.5. Cocks. 

No. of Survival
 
seedlings/ni 2 (%)
 

232 5e*
 
536 7de
 
432 14cd
 
856 21c
 

1144 90b 
816 95ab
 
864 98a
 

sam superscript not significantly 
of /ariance of data after angular 

Experiment 	2 

Annual legumes were collected from 95 sites 
throughout northwestern Syria, including the 
coastal plain, the mountains, and the cereal 
belt to the east of the mountains. The exact 
position of each site was recorded and an area 
of approximately 0.5 ha wa: chosen for 
sampling. Within the area, one or two strip 
quadrats abot 40 in long were chosen for 
detailed study, the size and direction of the 
strips depending on site heterogeneity in 
terms of topography and species ,ichness. At 
least 25 pods of each species were sampled. 

A inuch smaller area wa; sampled more 
intensively to measure population size and 
obtaini detailed information on physical and 
chemical characteristics of the soil. A 
lornogeiotis area of about 25 n12 was chosen, 
typical of the site as a whole, and all legume 
seeds in five quadrats (I in x 0.25 ni) were 
collected. At the center (i eact quadrat the 
soti was sampled to a depth of 10 cit. The 
seed was sorted into species, Ithreshed, and 
weighed to determine total yield. 

Seeds ftont 	 both the larger hiil smaller 
area were 	 germinated in 'Jiffy' pots in a 
prectihouse 	 and, after hardening outside for 2 
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weeks, were trasplanted into the field in 
rows of up to 15 plants each. 

All frosts shown in Fig. I seemed to 
affect the plar:s, some ecotypes more severely 
than others. The late frosts were especially 
severe and the opportunity was taken to record 
survival. Fig. 2 relates mean survival of all 
species occurring at a site to the mean number 
of da,,F on which the temperature fell below 
5°C at that site. Frost resistance was an 
excellent character to demonstrate the benefit 
of choosing adapted species from native 
populations. There was a strong relationship 

2
(100 r = 50, P<0.001) between frost resistance 
and number of days below 5OC, a relationship 
even more impressive than the statistics 
suggest since temperatures were read from 
isothernls in published maps and no account was 
taken of microclimate, 

Some species showed ecolypic 
differentiation for frost resistance; ecotypes 
from cold environments were tuore resistant to 
frost than those froni milder areas. 
Statistical parameters for seven of the 
medics are shown in Table 2. Neither M. 
rigidula nor M. minima showed variation in 
frost resistance and ecotypes front almost all 
sites were resistant. On the other hand, some 
ecotypes of M. scutellata exhibited stroig 

100 

* : . 
.. 

50 
-


0 
o 50 100 150 

Average number of days with minimum 
temperature below 50c 

Fi. 2, The relationhip between frost urvival at Tel Hadya 
and the average number of dys below 50 C at 95 sites in 

western Syrin from which annual legumes were collected. 
Each point represens the mean for all accessions collected at 
asite. 

resistance and 11;- relationship with the 
environment was also strong. In M. turbinata, 
M. orbicularis, and M. polymorpha, although 
resistance was strong in some ecotypes, it was 
only weakly related to the incidence of cold 
in their native habitats. Other results from 
this survey arc discussed later.-- T. Ehrman 
(Genetic Resources Unit) and I'.S. Cocks. 

Table 2. Statistical paranmeter, for the relatiotship between 
genotype surv!val nnd mninimnum temperature of the site at which 
genotypes were collected: n, number of genotypes colhccted; !, 

2slope of the regressilon line for relationship; and 100 r , 
percentage of vaintion accounted for. 

Species n ) 100 2 

M. rigidula 50 NS 0 
M. polytnorpha 102 0.523*** 13.2 
M. turbinata 23 0.607* 20.I 
M. orbicularis 43 0.240" II .6 
by. nilinla 43 NS 1.2 
M. cutellata !I !.(")O** 56.4 

NS, not significanit; * P < 0.0.'; - 11 < 0.01; 0*0 P < 0.001. 
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Experiment 3 
10 

Three medic species (M. rigidula sel. 1919, M. M. rigidula 

rotata sel. 2123, and an Australian cultivar 
of M. polyinorpha - cv. Circle Valley) were 8 

sown at I I seed rates (1-500 kg/ha) on 31 
October 1985. '[he treatments were combined 
factorially using two replicates. Plot size 6 
was 15 in x 2 m, weeds were chemically 6 

controlled, in] the whole area received a 
basal dressing of 15 kg phosphorus/ha. 

From 18 December herbage yield was L 4 

measured, initially at about 3-week intervals,
 
and after 29 January at 2-wcek intervals. The M. polymorpha
 

final harvest was on 20 April. For the first 2. .
 
six harvests sztmples were cut to ground level
 
in I rn x 0.5 in quadrats and for the final .... .
 
three harvest3 quadrats were I inx I Im. Plant 0 L --
numbers were estimated at each harvest by 0 l00 200 3Lo 400 500
 
weighing 50 plants nnd leaf-area index seeda rate (kg/ha)
 
calculated from the area in a subsample.
 

On 20 April, herbage yield varied markedly Fig. 3. yeibagayield of three irudics (M. Iit,,idula, M. ruuino, 

(Fig. 3). ard M. polymipha) so%&n at 11 seed rte.between species and seed rates 

Yield of A4. rigidula wa> highest, that of hi. 
polymorpha "was lowest, but in both species 
yield fell substantially. The decline in the species. Indeed, M. pol fwoi)ha was affected 
yield of M. rotata was small at high seed by the frost at all II seed rates whereas the 
rates which is normal for this kind of other species ,,ere affected n! y at 1hr 00 
relationship. The yield of v1. rigidda kg/ha rate. 
exceeded 0 t!ha at a sowing rate of t,) kg/ha, The interawti,)n beeien spt's,., n; eed 
a very high yield indeed, rate is partly cxplai ed h v the r; tio of leaf 

The time course in lcaf.arca index (LAI, area to leaf , ight (leat-area rati,): low 
leaf area per unit ground area) of Iwo of the ratios indicate relativ:ly thick h-aes, ad 
seed rates (60 and .500 kg/ha) reflected the high ratios irdiit thin leavcs ' lo 
differential Ilaf loss of the three species minor variations in leaf struclure and 
following severe frostf. at the end of winter moislure colt.tnl\ Frost dalagc, iadicatcd if, 

(Fig. 4). All species sullhred some leaf loss g. 5 by the perc'lntage chalge il icat-arei. 
at the high rat. although that or Al. between 27 February an'I 13 March, i, rclktt:(l 

1pov/wnpt,)thu was greatest with the IAI falliig to leaf-arca ratio, the latter accounting lt 
froni 3.2 to 0.25 bt,,veen 27 Fcbruary and 13 55,% of variation il change of LAI. At a leat 
March. Frosts ol .3 and 4 Fchruaiv also area ratio of 275 cm2/g there was no change in 
a ffee ted tihe LAI of A.., 'olvmno lpra and piossihly LAI between the two dates, and Prcsnmablv tIhe 
At. rii:,du'a, hilt the' fi rst frosts (in level at which no frost daniage occurred was a 
IDecembcer) appareittly huad no effect oin any little below this figure. The relationship 
species. lhe lat. .viller frosts also reduced probahly differs betveen species since M. 
the LAI of At. polwnorpha at the low rate, but polnorph suffered darmage at all leaf-area 
at that rate did not affec! tle other two ratios, but this species had a higher ratio 
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X = M. rotata 

Co M. rigidula 
61 	 MC M. polymorpha 

M,)"+100- 0 

4 	 60 kg/ha . 

C
 
-- '° "" ]500 kg/ha
 

(b2 200 250 300 350 400 

Leaf area ratio (leaf area/leaf weight) 

6-


X Fig. 5. Relationship between percentage change in leaf area 
index (27 Feb - 13 Mar) and leaf arca ratio (cmg) 

4- frosts in late February and early March. Data are the mean 
for 11 seed rates 

early in the season, increased until the end 
of January, decreased during February,o-, , ,.... , ,--r-- --i- increased for a short period in the spring and 

Ic) declined again in late spring. If leaf-area6- ratio is important, then all three species 
were likely to be most susceptible to frost in 

4- January. M. polymorpha was clearly the most 
vulnerable species at all times except late 

2 .spring when frosts are unlikely. The data 
suggest that if frosts of equal severity to 
those experienced in late February 'ad 

0 , , r r,- , occurred in January then damage would have
18/12 0/1 	 2911 13/2 27/2 13/3 27/3 10/4 24/4 	 been even more seveke. It also eplains why

the frost which occurred in December (Fig. 1)
had so little effect: at this stage of the

Fig. 4. Time course of leaf area index (LAI) of (a) 4f. growing season leaf-area ratio was at its 
rigidula (b) M. rotata,and (c)M. polrnorpha, sown at two lowest. 
rates (60 and 500 kglha). The bars and parallel lines indicate Fig. 7 shows the relationship between 
the periods of severe frost. 
 leaf-area index and leaf-area ratio: in all 

cases leaf-area index increases with leaf-area
than either Af. rigidula or M. rotata in all ratio, the slope and origin of the lines for 
treatments. Low leaf-area ratio (i.e. thick M. rotala and M. rigidula being identical,
lea'-,-s) is clearly an important attribute :n a while the origin of M. polymorpha is higher.
plant's ability to resist frost, but it does In earlier results (Table 1) we referred 
not exp!ain all the variation in frost damage. to the differential survival of individual 

The time course for leaf-area ratio in seedlings among native and introduced medics. 
each species is shown in Fig. 6. The It is also of great interest to analyze the
leaf-area ratio of all species was lowest impact of plant density on seedling survival, 
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* M. polymorpha 

* M. rigidu'
 
A M. rotata
 

-4Frost00
400 D0 
periods 

350-

E 300 /v 

250 
, 

-0/ 

ci *" ,' 

,*M. 

I I I I I I I i 
-j 200 

18/12 1U/1 29/1 13/2 27/2 13/3 27/3 10/4 24/4 

Time (day/month) 

Fig. 6. Time course, of Icaf area ratio (cm /g)of M. poly-
morpha, M. rigidula, and M. rotata. Frost periods are 
indicated by the bars at the "zop of the figure. Data for each 
har.'est are the means for 11 seed rates. 

but, since self-thinning occurs at high 

density, it is not always easy to separate the 
impact of frost from other factors causing 
plant death. One method is to use the 3/2 
thinning law which states that once 

self-thinning begins the graph of the 
relationship between mean plant weight (log 10 ) 

and the number of plants (loglo) has a slope 
of 3/2. The law applies to all plant 
communities, including grasses, herbs, and 
trees (White and Harper 1970) and is therefore 
an excellent description of self-thinning in 
dense plant communities. In our experiment, 

icy deviation from the law is likely to be due 
to the effect of frost. 

The law as applied to M. rigidula and M. 

polymorpha is shown in Fig. 8. The line on 
the right of each graph has a slope of 3/2 
and, for M. rigidula, it is clear that the 
change in plant numbers is in accordance with 
the law but for M. polyniorpha plant loss in 
all densities was greater than predicted. Any 

400 -

C 0 

U 

C 
300" 

ci, 

polymorpha 
o& zx, a M. rotata0I, ~ ~ M rtt 

00 M. rigidula 

200" iJ 

0 1 2 3 4 

Leaf area index 
Fig. 7. Relationship between leaf area ratio (cm2 /g) and leaf 

area index of M. polymorpha, M. rotata, and M. rigidula. The 
lines are fitted regressions all of which were significant at P < 

0.001. Data are for 11 seed rates, each point being for 

herbage harvested on 13 February. 

changes in plant numbers in M. polymorpha are 
therefore likely to be due to frost. There 
was no plant death due to frost in either M. 
rigidula or M. rotate (not shown). 

There was a highly significant 
relationship between plant death and density 
in M. po/ymorpha (Fig. 9), which accounts for 
83% of variation in plant death (the two 
lowest densities have been excluded from this 
relationship because random errors in plant 
counts in the 0.5 m2 quadrats are such that 
the calculation of percentage death is 
unreliable). The percentage of plants killed 
when density was 500 - 800 plants/m 2 agrees 

closely with the percentage of plants killed 
in Experiment 1 (Table 1) where the same 
cultivar of M. polymorpha was used. 

The r.sults of this study can be 
summarized as follows: 
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Fig. 9. Relationship between percentage of M. polymorpha 
plants killed by frosts and actual plant density before the 
frosts. The points represent 9 of the 11 seed rates studied.

10 40 810 1
100 1000 10000 
 - frost resistance is affected by plant100 1000t sdensity, 1000 and much of the variation in frost 
Plant -nsity (lug scale) -plants per m2 resistance with different densities andspecies is associated with variation in 

Fig. 8. Relationship between actual plant density of (a) M. leaf-area ratio,
 
rigidula and (b) M. polymorpha and mean weight per plant at
 
nine harvests (18 Dec - 24 Apr). 
 There are six sowing - annual legumes were most susceptible to
densities (from left to right 10, 40, 80, 100, 200, and 500 kg/ frost in January, and 
ha) and the points joined by continuous lines represent
changes of actual density and plant weight with time during - if plant death occurs, the percentage of 
the course of the ixperiment. The straight line at the right
has a slope of 3/2. The open circles in (b) represent harvests plants dying is closely related to 
after the severe frosl5 'n early March. density.--P.S. Cocks. 

- native medics are more resistant to frost 
than th,: Australian cultivars, Adaptation of Native Medics to Pasture/Cereal Rotations (Experiment 4) 

- the ad;anced selections of M. rigidula and
M. rotata are very resistant to frost, Prior to 1984 the evaluation of M. rigidula 

- frost resistance in native populations of was largely confined to small plots, sown and 
annual legumes is related to frost harvested in the same year. This species has
frequency in their native habitats, shown great promise so far, but it must be 

examined under on-farm conditions in Syria- herbage and seed yield of susceptible where we expect it to be used in rotation with
species is greatly reduced by frost, cereals and be grazed by sheep. Therefore, 

4 
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the next step towards commercial evaluation is 
to test regeneration in the third year of a 
pasture/cereal rotation. This was done in 
1984/85 when the natural regeneration and 
herbage yield were measured for 25 promising 
medics whose initial establishment 2 years ago 
was followed by wheat last year. 

The treatments comprised 23 entries of M. 
rigidula and one each of M. rotata and M. 
noeana. The entries were selected after 2 
years' measurement of herbage and seed yield 
from 343 accessions of 14 species in nursery 
rows, and 124 selections of 9 species in small 
plots, in 1980/81 and 1981/82, respectively, 
The selections of M. rigidula originated from 
Turkey (13 selections), Syria (5), Algeria 

(2), Libya, Jordan, and Lebanon; M. noecana 
came from Siirt and M. rotato from Kazanli in 
Turkey (Table 3). 

A randomized block design was chosen with 
six replicates and plot size was 4.8 x 5 m. 
Three replicates were used to measure herbage 
yields in 1982/83, while the remainder were 
for seed yields. The experiment was sown on 
27 November 1982, at 15 kg/ha. Herbage was 
harvested to ground level when plants reached 
50% flowering, which varied among selections 
between 30 March and 19 April. Seed was 
liarvestcud in July 1983, when pods were fully 
mature. Both herbage and seed yields were 
measured it,I x 4 in quadrats: subsamples of 
herbage were dried at 850C for 24 hours and 
weighed, while mature pods were threshed and 
the seeds cleateC' ard weighed. 

In the replicates used for seed harvest 
the unharvested pods were spread evenly over 
each plot. Following cultivation to a depth 
of 10cm, wheat (cv Senator Cappelli) was sown 
on 15 December 1983 over the whole 
experimental area at 100 kg/ha and fertilized 
with 18 kg phosphorus/ha as in the previous 
year. In February each plot was split: half 
was sprayed with Brominil Plus at I I/ha to 
cnntrol broad-leaved weeds and half was 
unsprayed. Each half was harvested separately 
and its yield recorded. 

In autumn 1984 the medics were allowed to 
regenerate naturally. In December the number 
of regenerating seedlings was counted in 0.5 
112 quadrats placed randomly in each plot. 
Herbage yield was measured in 1985 on I 
January. 7 February, 12 March, and 14 April by 
cutting the crop to ground level in 0.5m2 

quadrats. Subplots (sprayed and unsprayed) 
were sampled separately. Herbage was weighed 
after drying at 851C for 24 hours. 

The amount of residual seed (from previous 
years) was measured on 19 April. Some seed 
was buried during the cultivation and sowing 
of wheat in the previous year while some 
remained on the surface. Surface seed was

2
harvested by removing herbage in 0.5 m

quadrats and carefully colleclkig all pods, 
while buried seed was harvested by removing 
five cores of 336 cm 2 total surface area to a 
depth of 10 cm. The cores were collected in 
quadrats from which the surface pods had 
previously been removed. Both above - and 
below - ground samples were sieved to remove 
soil, washed in water, and drK.!. The pods 
were threshed and cleaned by hand. Viability 
,f both fractions was determined by placing 

four replicates of 100 scarified seeds of each 
selection on moist filter paper and 
germination was assessed 7 clays later. 

Yield of new seed in 1985 was determined 
by measuring the total amount of seed on the 
surface on 16 June, and subtracting the amount 
present on 19 April. Buried seed was left 
undisturbed. Quadrats of 0.5 m2 were 
harvested, threshed, and cleaned as before. 
Since there was no response of herbage yield 
to spraying, final seed yield was measured 
only on unsprayed half-plots. 

Total rainfall was 322mm, 228mmand 369mm 
in the 1982/83, 1983/84, and 1984/85 seasons 
respectively. Rainfall was evenly distributed 
in 1982/83, in 1983/84 it was exceptionally 
dry from January onwards, and the wet winter 
of 1984/85 was followed by a dry spring. 
There were 52, 25, and 41 days of frost in the 
three seasons, respectively. 
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Table 3. Origin of the 25 Medicago selections used in Experiment 4, their first year
seed yield (kg/ha), weight of geiminating seed in the third year (kg/ha), time to
flowering (days), residual seed In the third year 

50% 
(kg/ha), Rod yield of new seed in 

the third year (kg/ha). 

Selection Origin Flowering First year Germinating Residual Newnumberl time seed suedseed seed 
716 Jisr Al Shagour, Syria 127 779 59045 346

1304 Mardin, Tijrkey 141 547 41 301 102
1531 Bergana, Turkey 141 613 64 350 333
1569 Siirt, Turkey 140 672 60 342 355
1850 Vadda, Libya 131 698 56 513 279
1851 Setif, Algeria 143 475 71 267 83
1852 Saida, Algeria 131 641 38 501 219 
1856 Turkey2 130 603 
 25 938 285

1861 Urfa, Turkey 132 648 58 422 133
1865 Hankendi, Turkey 143 603 167 308 112
1868 Elazig, Turkey 142 665 126 484 208
1878 Diar Baker, Turkey 140 473 34638 99
1881 Jerash, Jordan 123 770 48 765 274
1891 Urfa, Turkey 140 559 32 531 213
1893 Diar Baker, Turkey 140 463 53 635 124
1894 Mardin, Turkey 134 574 61 253 234
1900 Kahranan Marash, Turkey 132 738 231106 217
1902 Elazig, Turkey 142 721 133 351 243
1913 Aleppo, Syria 133 717 
 80 404 147
 
1915 Rago, Syria 
 133 571 
 63 427 284

1917 Rago, Syria 131 731 50 449 355 
1919 Terbol, Lebanon 
 126 792 83 570 225

1938 Siirt, Turke) 146 681 68 191 132
1943 Kazanli, Turkey 143 489 57 218 28
1963 Safita, Syria 
 137 536 53 482 172
 

Mean 
 136 630 67 435 208

SE (±) 
 16.7 8.0 154.9 98.6 

1. All selections except 1938 and 1943 rigidula: sel. notana and sel.are M. 1938 Is M. 1943 Is M. rotata. 
2. Exact origin of this selection is not known. 

Production and Survival of Seed kg/ha, respectively (Table 3). In terms of 
seed number, M. rigidula varied from 9900/n 2 

Seed yields of M. rigidula in 1982/83 were 463 to 23,00/m2 (mean 15600/n1 2) while there werecg/ha (sel. 1893) - 792 kg/ha (sel. 1919) with 21300 seeds/ni2 of M. noeana and 6000 seeds/n 2 

i mean of 634 kg/ha. The single selections of of M. rotata. Although seed yield and number
V1. rotafa and M. noeana produced 489 and 681 were correlated (P <0.001). the number 
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accounted for only 55% of variation in yield, 
indicating cunsiderable variation in seed size 
among the selections. 

Of the 634 kg seed/ha of seed produced by 
M. rigidula in 1982/83, 458 kg/ha or 72% of 
the original population was present in April 
1985 (Table 3). Seed present in any one year 
which was produced in previous growing seasons 
is termed residual seed. The seed population 
at any one time is the total quantity present 
above and below ground, irrespective of when 
it was produced. If the amount harvested in 
1982/83 (4 m2 or 17% of the plot area) is 
tak-n into account, 87% of the original 
poottlation was still present. Most had been 
buried by the previous year's cultivation: 
onlv 9% of seed remained on the surface, 
There was double this amount of both M. rota 
and M. noc'ana but since these figures are from 
single genotypes only, the difference is 
within the range of experimental error. 
Quantities of residual seed of selections 1856 
and 1893 are apparently anomalous since both 

First year Self-generating 

Pasture Summer Wheat Summer Pasture 

I I I I 

-- 800 

600 (b) 
.2e) 

-400 

200 n (a) 

S , 1 I _ _ Ipoint 

Jan July Jar. July Jan 

1983 1984 1985 
Time 

(a): weight of seed originally grown 

represent coosiderably more than the original 
population. Twenty-seven percent (32% taking 
into account the 1982/83 harvest) of M4. 
noeana, 45% of M. rotata, and 38 - 187% cf M. 
rigidula seed 'survived'. 

Table 3 also shows the weight of 
germinating seed. calculated fron number of 
plants present in December 1984, and weight of 
individual seeds. About 25 - 167 kg/ha of M. 
rigidula germinated in 1984/85, compared with 
the 15 kg/ha sown in 1982/83. If the mean 
weight of germinating seed is added to the 
mean weight of residual seed, a total of 525 
kg/ha of' M. rigid, la seed. or 99% of the 
original population survived through the wheat 
crop of 1983/84. Survival of other spec;es 
was markedly less. 44%. for M. noetana and 65% 
for Al. rotata. These results are summarized 
in Fig. 10. 

The residual seed remained viable, with no 
significant differences in viabilit'. 
germination was more than 997. regardless of 
selection, species, and whether or not the 
seeds had been bt ied. 

Summer 

f 

Fig. 10. Changes in seed population 

over 3 years in a medic/cereal rotation 

where M. rigidula was the most impor

tant medic. The dashed lines and open 

circles in the semnd year are estimates 
based on the level of seed dormancy at 

(e. 

July 

(b): seed yield at the end of the first year (th! fall is caused by the sample harvested) 

(c): amount gerrninatc'd in the yea of crop 
(d): amount set under the crop 

(e): amount germinated to frrm pasture n the third year 

(1): Pmount of seed set in tite third year 



Anual Pastures to Replace Fallow 277 

Herbage Production harvest was 69 kg/ha/day, selection 1963 
reaching 101 kg/ha/day.

First year (1982,83) herbage dry-matter yield The interrelationships between herbage
of M. rigidula varied from 1.27 t/ha (sel. yield of regenerating pasture (1984/85) and 
1856) to 4.06 t/ha (sel. 1868) with a mepn of seed size, percentage impermeable seeds, first 
2.65 + 0.39 t/ha. Yield of A4. noecana was 3.63 year (!982/83) herbage and seed yields, days
tGha, ranking third of the 25 selections, and to flowering, and number of regenerahng
that of Al. rotata was 1.81 t/ha, ranked 21st. seedlings are shown in Table 4. The number of 

Herbage yields in the regenerating year regenerating seedlings accounted for 92% of 
w,!r, considerably higher those variation early yieldthan of the in winter but its 
first ,-ar: the mean yield of all selections importance declined such that, while on 7 
was 4.37 + 0.254 t/ha on 14 April, and the February it still accounted for nearly 80% of 
highest was 6.14 t/ha (At. rijgidula sel. 1963). yield variation, by 14 April it accounted for 
Early winter yields (I January) .eached 1.92 only 20% . None of the independent variables 

l/ha (Al. rigidula sel. 1865) aldough the mean in Table 4 accounted for more than 24% of 
was only 0.84 + 0.352 t/ha. By 7 February, variation in final yield.
selection 1903 had produced 2.97 + 0.659 t/ha, The relationship betweeni plant number/m 2 

and its growth rate was 33 kg/ha/day. Indeed (plant density) and herbage yield is shown in 
between I January and 7 February the -,verage Fig. II. On I January the relationship was 
growth rate of all selections was 29 linear (Fig. Ila) but bv 7 February
kg/ha/day. In February and early March, significant curvilinearity was apparent (k'ig.
growth virtually -stopped and somie selections II b). This remained true on 7 March (Fig.
suffered severe frost damage although, with II c), but the relationship reverted to 
one exception (Al. rtata), plants were not linearity on 14 April (not shown) though only
killed. Mean growth rate before the final weakly (P <0.05). 

Table 4. Correlation matrix of the 10 varinbhs recorded inExperiment 4. 

(1) (2) (3) (4) (5) (6)
 

Seed size (nig) 
Impervieabie seeds (%) 0.30
 
Plant numt er 1984/5 (per m 2) -0.47* 0.13
 
Herbage )ield 1982/3 (t/ha) -0.02
-0.56** 0.70***
 
Seed vheld 1982/3 (kg/ha) 0.15 0.10 0.19 -0.07
 
Days to flowering -0.43* 
 0.13 0.39* 0.51** -0.59**
 
Herbage yield. I Jan 1985
 
(kg/ha) -0.43* 0.96*** 0.28
0.08 0.68*** 0.38
 
Herbage yield, 7 Feb 1985
 
(kg/ha) -0.47* 
 -0.02 0.89*** 0.72*** 0.25 0.44* 
Herbage yield, 7 May 1985 
(kg/ha) -0.57** 0.72*** 0.09-0.27 0.69*** 0.44* 
Herbage yield, 14 April 1985 
(kg/ha) -0.49* -0.27 0.45* 0.45* 0.07 0.24 

P < 005; *0 P < 0.01; ***P < 0.00. 
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Fig. 11. Relationship betwren herbage yield of regenerating pastures and plant dens ity in (a) early winter (I January), Nb 
mid-winter (7 February), ar,d (c) early spring (7 March). Points r-present 23 selections of M. rigidula, one of M. rotata, and 
one of M. noeana. 

Tihe percentage )f impermeable seed and pastures in rotation with wheat. This 
first-year seed yiel I were not related to any experiment. and the selection work which 
other variable. Thie other varia: es - seed preceded it, have. rsol-vd one of the 
size, first year herbage yield, regenerating important problems preventing the introduction 
plant number, days to flower;;,g, and herbage of ley farming: lhe need to identify a 
yields of' regenerating pasture -were suitable annual legume adapted both to the 
significantly interrelated (Tlable 4). soils and climate of north Syria and to the 

ley farming system. 
Wheiat Yields As a result of this wo~rk several 

selections of M. rigidula are being included 
Tihe average wheat yield (416 kg/ha) reflected in grazing experiments and on-farm trials. On 
tile poor season of 1983/84. There were no tile basis of numher of regen~eraxing seedlings, 
significant effects of the previousl:y grown selections 1965, 1902, 1868, :!n, 1900 will 
medic selection on yield, but spraying the advance in this way. while setetioi~s 7116 and 
plots with Brominil Plus increased grain yield 11, are being further tested because of their19 
from 383 kg/ha to 449 kg/ha (SE .+20.1, 11 Ihigh seed yields. Seed multiplication! of 
<0.01). these selections has comrnmced. 

O fcourse many olher questions remain,
Conclusions including 'what is the respon - of M. rigidu/a 

to grazing ?" Management systuis must be
 

The data clearly show that M. rigidu/a can developed which maximize livestock production 
regenerate naturally and form productive while maintaining an adequate seed population, 
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,rable 5. Herbage yield (kg/ha) of annual medics grown in 
arable and non-arable soil at Tel Hadya, 1984/85. 

Host species/variety 

Medicago noeana 
Al. rigidula var cinarescens 
M. radiata 
M. rigidula var agrestis 
M. constricia 
M. minima 
M. rigidula var submitis 
M. orbicularis 
M. saliva 
M. rotata 

LSD (0.05) 
CV (%) 

Social and econonic problems should be 
carefully defined before ley farming can be 
successfully introduced. These problems are 
discussed in the following sections.--Ali Abd 
El Monein and 1.S. Cocks. 

Natural Nodulation in Annual Pastures 

Very little is known about the indigenous 
populations of Rhizobium which inhabit West 
Asian soils and which nodulate and fix 
nitrogen with agronomically important pasture 
legumes, including the medics. The two main 
objectives of this research are to investigate 
the nodula',,)n response of several medic and 
clover species produced by the naturally 
occurring populations of soil Rhizobimn, and 
to acquire information abcut its population 
size and symbiotic characteristics to 
determine inoculation strategies. 

Tininoculated seed of 17 annual medics and 
213 annual clovers was so(,vn in 4 n1 plots in 

non-arable land: the medics were also sown in 
arable land. The seed was not inoculated 

Cultivation site 

Arable non-arable 

3,914 2,340 
3,128 2,847 
1,646 2,041 
1,820 2,021 
1,608 962 

889 819 
541 286
 
361 290
 
297 133
 

216 

684 573 
24.0 27.4 

because natural populations of Rhizobium were 
being investigated. Each group of legumes was 
sown in a completely randomized block design 
and replicated three times. The plots were 
iertilized at sowing with 18 kg P/ha tripleas 

superphosphate.
 

M. nocana, M. rigidula (var cinarescens
and agrestis), and M. radiata produced 
functional (nitrogen-fixing) nodules. 
However, M. minima, M. rigidula var submitis, 
M. orbicularis, and M. saliva had ineffective 
nodulation, while M. constricta was 
effectively nodulated in arable land but 
ineffectively nodulateu in non-arable land. 
Plots were harvested when plants reached the 
flowering stage, and nodulation 
characteristics were recorded in the early 
stages of gro,,th before the frost. Herbage 
yields were greater in the plants that showed 
effective nodulation (Table 5). 

Eihl medics were severely affected by 
frost in February and March, including M. 
rotata (Table 5), M. blancheana. M. aculeata, 
M. intertexta, Al. turbinata, M. trunca:ula, 
and two varieties of M. polymorpha (var 
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Table 6. Response of Medicago rigidula to Inoculation and the use of inoculant adhesives. 

Treatment 

Adhesive materials 

Gum cellulose 
Sucrose 
Molasses 
Gum arabic 
Water 
Corn oil 

Uninoculated controls 
Phosphorus (18 kg/ha) 

P + Nitrogen (27.7 kg/ha) 


LSD (0.05) 

CV (%) 


1. Sowing date: 27 November 1984. 
2. (DM yield of inoculated treatment 

Herbage DM yield' Increase due Symbiotic 
(kg/ha) to Inoculation effective 

(%) ness (%)2 

4,830 41.2 81.0 
4,174 32.0 70.0 
4,031 29.6 67.6 
3,824 25.8 64.1 
3,815 25.6 64.0 
3,557 20.2 59.6 

2,838 47.6 
5,963 100.0 

1,062 
21.7 

DM yield of P + nitrogen control) x 100. 

polvmorpha and vuigaris). Of the clovers, 
Trifolium alexandrinurm, T. cherleri, T. 
purpurewn, T. hirmin, and T. lappaceum were 
effectively nodulated and their herbage 
production was 700 - 2000 kg/ha. Seedlings of 
T. campestre, T. tomentosuin, 7 subterraneton, 
7. scuttatiwn, 7. scabruna. 7. argutiwn, 1. 
resupinatmu, and T. sptllosttn showed 
ineffective nodulation. 

These preliminary observations indicate 
that further investigations are needed onl the 
response of pasture legumes to indigenous 
Rhizobiu'n to monitor their effectiveness and 
establish whether there is a need for 
inoculation. - L.A. Materon. 

Inoculation Techniques for Small-Seeded 
Legumes 

For inoculation to be successful, the 
Rhizobiwn strain must be able to remain and 
survive on the seed surface long enough to 

colonize tile developing root system, tie 
primary target being the radicle. The 
materials used to ensure inoculant adherence 
to the seed increase the chances of Rhizobiumn 
survival and also give some protection against 
the adverse environmental factors lethal to 
the bacteria. Covering inoculated seed with a 
coating, in addition to the adhesive, gives 
extra protection. 

Preliminary investigations have been made 
to determine the effect of various adhesives 
and coating materials on the effectiveness of 
inoculation of pasture legumes. Seed of 
Veds'cago rigiduda selection 716 was inoculated 
with peat-based inoculants tf Rhizobiwn 
meiloti strains WSM2,14 and CC169, which were 
attached to ilhc seed by several adhesives 
(Table 6). 

No differences in herbage yield were 
detected for the different bacterial strains. 
However, herbage production of plots 
established using seed, treated with organic 
gums, sucrose, and local beet molasses, 
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Table 7. Yield response of Medicago rigidula to inoculation and seed coating. 

Treatment 

Coating materials 
Sodium molybdate 
Milk powder 
Calcium carbonate 
Charcoal 
Uncoated 

Uninoculated controls 
Phosphorus (18 kg/ha) 
P + Nitrogen (27.7 kg/ha) 

LSD (0.05) 
CV (%) 

Soiiig dhe: 12 Denember 1984. 

Herbage DM yield' 
(kg/ha) 

3,278 
3,175 
3,119 
3,055 
2,803 

2,543 
4,010 

1,149 
25.0 

Increase due Symbiotic 
to coating effective

(%) ness (%) 

16.9 81.7 
13.3 79.2 
11.3 77.8 
9.0 76.2 

69.9 

63.4 
100.0 

increased approximately 1.5 fold compared to 
the uninoculated control (Table 6). 

In another experiment to measure the 
effect of coating, a slurry was made of a 
peat-based inoculant and a molasses solution 
(the adhesive) and 
M,. rigidula sel. 716, 
treatments listed in 
yields obtained with 

used to 
followed 
Table 
this 

inoculate seed of 
by the coating 

7. The lower 
experiment are 

attributed to late planting. 
results indicate a positive yield 
to coating the inoculated seed 
broader investigation of seed 

However, th. 
response due 

(Table 7). A 
inoculation 

techniques, uwing several other species of 
annual medics, will be conducted in 
l985/86.--L.,. Materon. 

Medics on Farmers' Fields - Adaptation
of Ley Farming to Northern Syria 

Throughout the pasture section of this report 
certain assumptions are made about tile 
manag'mnent of self-regenerating pastures. 
Pastuirc, are expected to be grown in a 
two-course rotation with cereals grazed by 

sheep, the system of grazing being set 

be made if 

stocking (the most appropriate system), and 
cultivation to establish the cereal phase 
being no deeper than 10 cm. 

ICARDA believes that great progress will 
a West Asian or North African 

version of ley farming evolves. The change 
will depend on many factors, particularly on 
the efforts of farmers. There will inevitably 
be problems, if only because the assumplions 
are based on tarming practice in southern 
Australia where a great many socioeconomic 
factors differ from West Asia and North 
Africa. However, we believe that ICARDA's 
role is to introduce concepts to farmers and. 
by working closely with them, to help solve 
problems associated with the iinllementation of 
the concepts. An approach such as this is 
especially important in introducing lc 
farming because it differs in many ways front 
current livestock practice. Accordingly, a 
three-way collaborative project involving 
ICARI)A, Syrian Ministry officials, and local 
farmers has been established and is described 
below, 
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On 25 March 1984, program staff visited 
Tah, a village a few km east of Ma'aret on the 
main Aleppo-Ha-na road. Tali, typical of many 
villages producing livestock, has an average 
of about 350 tum annual rainfall. One of the 
farmers has land which, until 1982, was used 
in the traditional way but had spontaneously 
become dominated by medics. At the time of 
the visit the pasture was extremely productive 
and demonstrated the great value of medics in 
the region. As a result, local Ministry 
officials and farmers were invited to a field 
day at the farms. This attracted a great deal 
of interest and it was decided to use the farm 
as a focal point for developing the medic 
system. We hoped that by using the awarehess 
and enthusiasm of farmers at Tah, and tie 
experience and local knowledge of Ministry of 
Agriculture officials, we could establish 
working models of the ley farming system. 
Subsequently we measured herbage and seed 
yield of the pasture and found that it 
produced 4.5 t/ha of herbage and 500 kg/ha 
(ungrazed) or 150 kg/la (grazed) of seed. The 


pasture species were M. pol 'morplra, M. minima. 
Onobrvchis crista gal/li. wild vetches, and 
several annual grasses. 

In 1984/85 wc conducted a strvey of 
farmers to establish a socioeconomic basis for 
the project, and sowed I ha of medic pastures 
(M. rigidula, Al. polvinorplha. and M. 
truncatula) on cacti of six fields. Local 
nmachinery was used, and subsequent grazing was 
carefully monitored. The prodi, ,ivily of 
sheep on the original farim was rucasured and 
careful assessmenl made of herbage and seed 
production. Several small experients were 
established to test which of the various medic 
species was best adapted. neasure their 
response to superphosphate, and determine the 
need for Rhizobiun inoculation. 

Results of the Survey 

Forty-eight farmers, including the six at Tahi, 
were interviewed on various aspects of their 

100 

Grazing crop residues 

0 Rang 

(includring mdtjre cereal 

se 

grazing 

Ha ,feding 
fcocetrat 

J May July seri Nov 

Toy of year 

Fig. 12. Sources of feed for shecp on a seasonal basis: in 

winter, sheep are hand fed using concentrates and straw, in 

spring they are grazed on the steppe and on marginal land, 
while in summer they graze crop residues, cereal btubbles, 
and mature cereals. The percentages are based on farmers'
estimates in a survey at Tali, south of Aleppo. 

farming systems. Information was gathered on 
the way in which livestock are fed, i)'ices of 
the various livestock foodstuffs. the kit;d of 
rolations used, and the profitability of tie 
various crops and rotations. Much of this 
in;formation awaits analysis biut some 
preliminary results are preselted here. 

When asked how they fed their livestock, 
farniers estimatec the proportior of the 
anirials' diet which conies front 13 hand-fed' 
and 10 'grazing' sources. Examples of the 
fornier (in order of farri usage) are barley 
grain, lentil straw, barley straw, wheat bran, 
cottonseed cake, and cottonseed hulls, and of 
tie latter are grazing of cereal stubble, 
marginal land, mattire cereal crops, cotton 
residues, and steppe. Results are given in 
Fig. 12 for the various sources of feed 
divided into three calegories: hand feeding of 
concentrates and straw, range and steppe 
grazing, and grazing of mature crops and crop 
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residues. The distribution of the three 
categories is plotted on a monthly basis in 
the figure. From October to March :heep rely 
heavily, and, in December and January 
exclusively, on hand-fed concentrates and 
straw. This pattern continues until grazing 
on marginal land and in the steppe becomes 
available in spring. Various sources of 
grazing (chiefly cereal stubbles) are used 
through the suminmer. The cycle is completed by 
grazing of cotton and sugar beet residues in 
late summruer and autumn. 

The survey also produced valuable 
information on crop rotations. The survey 
area was divided into three zones: a zone 
wetter than Tall, (up to 400 rnt), an 
intermediate rainfall zone which includes Tal, 
and a drier zone (down to 250 mii). In the 
wetter zone the predominant rotations were 
wheat/chickpeas, wheat or barley/fallow, and 
wheat/forage legume In Tah 3-coursetile zone 
rotations were common: about Ialf were 
wheal/lentil/suminer crop and the other half 
ha rlev/lentrl /suIr crop. Rotationsnlme r 
involving fallow were rare. In contrast, 
nearly all of the rotations in the drier zone 
were wheat or barley inrrotation with fallow. 
If medics are to be used in the Tah region, 
farmers may change from a 3-coursfe rotation to 
a 2-course rotation and adopt pastures at the 
expense of lentils and summer crops (sesame or 
watermelons). 

The farmers' costs and returns (averaged 
over all zones) are shown in Table 8. Cereals 
are fat more profitable than other crops in 
the area. Harvesting costs are a strong 
disincentive to growing lentils, and if 
pastures are to be introduced, the best point 
in the rotation may be the beginning of the 
lentil year. The data in Table 8 indicate the 
levels of profitability which must be achieved 
if pastures are to be introduced. 

Productivity of Pastures 

A very early indication of gross returns from 
pastures was obtained from the original medic 
field where the milk yield of grazing ewes was 
moitored during the 5 months of lactation. 
Records of milk weight were made at 
approximately 2-week intervals from 10 of the 
100 ewes grazing tie 4 ha of medic, and 
another 10 ewes fed at the discretion of the 
farner. Ovtr the whole period, ewes grazing 
medic only (without supplements) produced 
almost I kg milk/ewe more than those in the 
control flock. although the latter were fed 
concentrates and shepherded to other pastures 
(Fig. 13). The medic carried 20 ewes/ha for 
the 5-month period arid resulted in 1,170 kg 
milk/ha. If tie milk was sold for 3 Syrian 
pounds/kg (a conservative estimate) lie gross 
return from medic would be 4400 Syrian pounds, 

Table 8. Costs, returns, and profits of crops grown In the 
Tahi region, 1985 (Syrian pounds/ha). 

Cost* 

Establishment Hlarvest Return Profit 

Wheat 654 267 2791 1870 
Barley 801 388 3037 1848 
Lentil 5,12 1154 2200 504 
Sesame 400 209 1323 714 
Watermelon 527 368 1869 974 

* Includes mid-se soti costs (spnlays etc.). 
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o With supplementation compared with average farmers and does not 
* Without supplementation include an estimate of costs, it suggests that 

a cerea!/pasture rotation would be 
800- economically attractive to farmers in the Tahl 
600- area. Further economic analysis of medic 

pastures is planned for 1985/86. 
D x.Herbage production from the indigenous 

400- medic at Tall was similar to that at Tel Hadya. 
O. By II January, 1.3 
E 2000 -. available and this 
E 

'5 (depending on which 
o sampled) by 2 May. 

I/ha of herbage was 
increased to 6 - 8 t/ha 
part of the field was 
The annual stocking rate 

was 8.3 ewes/ha/year, which agrees closely 
, 3- with recent estimates in New Zealand of tile 
, ,-, - appropriate stocking rate for pastures giving 

Time (day/month) a similar herbage yield. 
The newly-sown pastures were less 

Fig. 13. Milk production from farmers' ewes grazing medic productive than the indigenous pasture (Table 
pasture wthout supplementation, or marginal land with 9). However, seed yields (75-400 k '/ha) after 
supplementation at Tah, south of Aleppo. grazing are of the same order for the two 

pastures, 
yields are 

more than 40% higher than that from wheat or is normal 
barley. Although this figure takes no account productive 
of the relative skills of the one medic farmer years. 

indicating that future herbage 
likely to be comparable. Indeed it 

for medic pastures to be less 
in the first year than in later 

Table 9. Herbage DM and seed yield (kg/ha), and number of grazing days for six medic fields 

sown on farms in the Tah district. 

Herbage yield 

Field Winter Spring I 

1984/85 1985 

1 2.2" 4.4 
2 3.8 
3 1.7 
4 2.8 

5 1.7 

6 1.61' 3.4 

I. All spring yield., measured 3 May: Values forfields 
2. Meastmcd 29 May before snlin ergrazing. 

3. Measnred I At gust in fllds I to 3 only. 

at.Measm ed II April 1985 not ineatsured in winter. 

0. Measured 20 March. 

c. No grazing in field 5. 

Seed yield 

Before 2 After3 Grazing days/ha 
grazing grazing 

457 167 450 
410 279 100 
133 76 150 
423 120 

0c
170 


368 900 

I and 6 reltte to regrowth after winter grazing. 
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l 0sown in mixture with a cereal and harvested asTable 10. Effect of frost on nine Medicago above. 
selections at Tali anid on seed yield (kg/ha). In spite of a huge diversity of legumes in 

Frost effect the Mediterranean region, few have been used 
(percentage Seed specifically as forage crops. Kernick (1978) 
plants killed) yield notes that three species of La/hyrus and nine 

species of I/ica (vetch) are potentiallyAl. rigidula sel. 716 3 510 important, but of these probably only nine
Al. rota/a sel. 1943 3 467 have been tested and even fice, used. In 
M. blancheana sel. 2099 I 429 Syria only chickling (Lathyrus sativus), where 
M. Iruncatla cv Cyprus 49 306 rainfall is < 300 mi !,itter vetch (Ilicia
M. aculeata set. 2008 4 301 ervilia), where rainfall is > 400 mm: and 
Al. truicatula cv Jemalong 37 259 common vetch (W sativa), where rainfall is
Al. scutellata cv Robinson 45 245 300 - 500 im, are actually grown. There are 
M. polymorpha cv Circle Valley 37 183 only very small areas of chickling. Several 
Al. littoralis cv Harbinger 70 67 other species have been tried, most notably 

forage pea (I'isum sativum), and possibly
LSD (0.05) 13 151 Scorpiur'uls muricatus, some annual clovers 

('l'rfolium spp.). and snail medic (Medicago 
scutiellata).

At Tab there was no response to phosphorus Three forage taxa are being evaluated by
either in indigenous or in tew pastures, nor ICARDA: vetches, forag- pea, and chickling, in 
was there a response to inoculation. Of the order of resource allocation. Only in vetch 
medic accessions. Al. r qiduda sel. 716, has more than speciesAl. one been studied. Asrotata sel. 1943, and R. b!aUheana sel. 2099 well as common ecich, there has been 
produced most seed and these accessions, with exploratory work on narbet vetch (V.
M. acuh'ata sel. 2008 were most narbollensis), woollypod vetch ( V. villosa
frost-resistant (Table 10). In general the subsp. davy'cr.,)ou), and bitter vetch (V.
results ,upport our findings at Tel Hadya.--H. ervilia). Recent work questions the role of 
Sawn , P.S. Cocks. T.L. Nordblom (Fanning, forage pea. so more emphasis is being placed
Systems Progran); Y. Swedan, D. Dadesh (Syrian on vetch and cLhickling.

Minis/ry of Agricuilute and Agrarian Reformn). Until 
 recently, the Program conducted 

research both on brCeding and agronomy of 
forage crops. in 1984/85 cmphasis shifted toForage Breeding and Agronomy breeding, while most of the agronomic work 
will continue in the Farming Systems Program.

Forage crops are one of the alternatives being The breedine work aims to sclec widely
studied to replace fallow in ccreal/fallow adapted cultivars to ensure their success in1 
rotations. They are defined as leguminous contrasting environments for resistance to 
species sown and harvested in a single year as several foliar (bacterial bliight. am)d downy
hay or sl aw and which can also be grazed. mid powdery mild-.w) and root dis;eases (root
They are not managed for scitf-sceding and are knot and cyst ne mlatode) in common etch and 
not expected to regenerate as fotage ad selectspon latueously. pea. for ton-shattcring seed 
would be the case for amual pastures. Pods in common vetch. Selection of improved
Forages are not used extensively: in Syria nambon, vetch, woolivpod vetch, and chickling
about 8% of zone I and about 5 V of zone 2 is ,'xIl)aded ihi 198,/85 and will be expanded
used for forage crops. Forage crons may, be further i n 1985/86. 
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Selection for Wide Adaptation 

Selection for wide adaptation involves 
preliminary screening and seed multiplication 
in nursery rows, evaluation in mnicroplots and 
in advanced yield trials at Tel Hadya (in 
advanced yield trials the number of entries is 
reduced and plot size increased), and 
multilocation (regional) testing at fivc sites 
in Syria and Lebanon. Disease screening is 
,,e at all stages and the palatabiiity of 'he 

most promising accessions is evaluated. The 
latter step is discussed in the Livestock 

Management and Nutrition section of this 
,eport. 

in 1984/85 only forage peas were screened 
inl nursery rows. Strains of comni,n vetch and 
foragt. pea were included in microplots, and 
thc,:c spccies, plus narbon vetch and woollypod 
vetch, were included in advanced yield trials 
and multilocation testing. 

Pi'elimiiary- Screenitig in Nursery Rows 

Forage peat accessions of different origins 
were screened in nursery rows in a cubic 
latficc design with threct replicates. In this 
preliminary screening, 121 accessions were 
visu.l" scored onl a 1-5 scale for 
establishment, seedling vigor, 
frcst-tolerance. winter and spring growth, 
leafiness, growth habit, plant vigor, time to 
flowering and i:a:turity, and disease 
susceptibility. 

For 42 da,'sduring and Marchi February 
1985. temperi;.,:; wc,'c below zero which gave 
a good opportunity for screening for 
frost-tolcrance. Frost drastically affected 
the growth of mosl pas: five strains were 
tolerant, othe:;: wcr' ,arnaged by frost to 
various extents (!r-ig. ,1). 

There was a wide range of variability 
(Fig. 15), us ng th,- mcan score for all 
characters (the 'selection coefficient'), 
which has been fully documented for reference 
and future exploitation. Twenty-three strains 
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Frost damage 

Fig. 14. Variability in frost damage of 121 forage pea 

accessions grown in nursery rows at Tel Hadya, 1984/85. 
Frost damage is based on a visual score, recorded on a 1-5 
scale where 1 = no damage and 5 = all plants killed. C 
indicates the score achieved by the local strain. 

were identified as promising and 10 were 
superior to tWe local control, which itself 
was one of the best with a coefficient of 3.5. 

Evaluation in Microplots 

The study of variation in agronomic characters 
helps the breeder establish a suitable program 
to develop improved cultivars. Selection for 
desirable traits such as high herbage 
production and seed yield, and early 
flowering, begins in microplots in a year 
after nursery row evaluation. This leads on 
to more critical evaluation in advanced yield 
trials at Tel Hadya before multilocation 
testing of selected cultivars. 
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35 	 indicates that the rank-order of selections is 
not the same for yield in each of the 2 years.

30 The selections which will advance are 
therefore those v'hich are highly productive 

25 despite environmental fluctuations from year 
to year (Table 11). 

C, Results for average yield in the 2 years• 20 
 showed that sel. 2097 had the lowest 
Udry-matter yield of 2292 kg/ha (not in Table 

S15 1), while sel. 2023 had the highest, at 4194 
o kg/ha. The yield of the local strain z 10 (accession 2541) was lower than, butsignificantly different from, not

13 selections 

due to greater susceptibility to frost. Seed5 yield ranged from 303 kg/ha (sel. 2011, not in 
Table 1) to 2638 kg/ha (acc. 2541), with the 
control yielding significantly more seed 

1 	 1.5 2 2.5 3 3.5 4 4.5 (P<0.05) than all other selected strains,
Poor Good except sel. 2073. 

Selection coefficient There were differences in growth between 
the 2 years. Mean seed yields were 1584 and 

Fig. 15. Variability in selection coefficient (1 very poor; 5 1072 kg/ha in 1983/84 and 1984/85,= very good) of 121 forage pea accessions grown in nursery respectively, while herbage yield was 4682 andobservation rows at Tel Hadya in 1984/85. C indicates the 1849 kg/ha in the seasons. Thetwo 	 highestscore achieved by the local strain, yields were thus obtained in 1983/84 in spite 

of drought, whereas yields were ,'elatively 
poor in 1984/85, which had a high rainfallVetches and peas were planted in 3.5 2m (372 mam). The rainfall distributlion during

microplots in a triple lattice design. seed growingA the se'..on, irrespective of the total,
rate of 80 kg/ha and fertilizer application of probably caused these differences although
16 kg P/ha was used for both crops. The whole frost may also have had an effect in 1984185.
trial was duplicated: one was harvested at the Thirty-six pea selections were also
100% flowering stage for the delermination of evaluated in microplots. There were
herbage yield and the other allowed to mature significant differences in herbage and seed 
to measure seed yield. yields, days to 100% flowering, and frost

Forty-nine selections of common vetch were damage. Herbage yield varied from 41 kg/ha
tested in microplots for two seasons, 1983/84 (sel. 702) I118 kg/ha (sel. 640),to with the
and 1984/85. There were large differences in control (ace. 205) yielding 524 kg/ha, which
herbage production, seed yield, and days to was exceeded significantly by six selections.
100% flowering between strains and between Seed yield ranged from 76 kg/ha (scl. 572) to 
years. Fifteen strains, which combined both 909 kg/ha (sel. 692). The control yi,'ld was
high herbage and seed yield with 382 kg/ha, which was exceeded by 14
frost-tolerance and early flowering, were selections, three being significant. None ofidentified for advanced yield trials, tile selections tested was completely

An analysis of variance for the 2 years frost-tolerant: five were moderaiely tolerant,
combined revealed highly significant while the others were severely damaged by
interactions between strains and years. This frost. 
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Table 11. Mean herbage and seed yields, number of days to 100% flowering 

and frost damage for selected strains of common vetch (Vicia sativa L.) 

grown in 1983/84 and 1984/85. 

Selection Dry-matter Seed yield Days to Frost*
 

No. yield (kg/ha) flowering damage
 

(kg/ha)
 

1272 	 1.352027 4153 131 

1491 1.04
2020 4152 	 132 

0.992021 4057 1401 	 132 
2.41
2032 3959 1631 	 125 

0.97
2025 3618 1636 	 133 

1.35
2024 3274 1468 	 131 


130 1.42
2023 4194 1192 

126 2.10
2003 3468 1983 


2068 3818 2066 
 131 1.25
 

Acc.No. I
 
2541 3221 2638 123 2.30
 

2040 3040 2151 125 1.61
 

1429 3427 2000 123 2.93
 

Acc.No. 1 
713 3466 2067 122 2.07
 

2100 3798 1360 130 2.34
 

2073 3522 123
2353 	 2.27
 

1328 	 2.99
Mean 3266 131 


LSD (0.05) 1143 374 1.09 0.70
 

* On a visuat scale where I = no damage; 5 all plants killed by frost. 

I Strain which was promising and sailciently unilbrit to te tested as a complete accession, hence no selection number. 

Seed and dry- matter yields were closely 

related (r0.90, P<0.01). This was due to 
their association with frost-tolerance. as 
indicated by significant negative correlations 
betwet )M yield and frost damage (r = -0.679, 
P<0.01), and seed yield and frost dam.qge (r = 

-0.699, P<0.01). 
The results show that forage peas 

generally produce less I)M and seed than 
velche; (.189 vs 3265 kg/lta and 325 vF 1328 
kg/ha, respectively). The superior vield of 
vetch was simiar in 1982/83 and 1983/84, but 
in 1984/85 the difference was more marked due 
to frost, 

Advanced Yield Trials 

Two experiments were carried out to evaluate 
promising lines of forage vetch and pea. In 
the first, 23 lines of common vetch. one of 
woollypod vetch. and one of narbon VtCh were 
included. Thirty- six forage pea lines were 
included in the second experiment. 11oth 
legutiles were sown and managed as microplots 

but with a larger plot size (28 12). 
Ilerhage yield of vetht varied, from 838 

kg/lha (sel. 2063) to 3130 kg/ha, (narbon vetcli 

acc. 67). 'lie yield of the local conmmon vetch 
was exceeded by woclypod vetch (NS) and 
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narbon vetch (P<O.05) but not by other
 
selections of common vetch. 
 3.2 

Seed yields ranged from 257 kg/ha (sel.
874) to 1435 kg/ha. (sel. 2003). The local 3.0 r=-0.62" 

control (acc. 2541) and narbon vetch produced
 
high seed yields of 1415 aod 1372 kg/ha,
 
respectively. Days to 100% flowering 122
were 

(iarbon vetch) - 145 (sel. 972). The high - 2.5
 
herbage and seed yields of narboi vetch were -_
 
attributed to early flowering and 
frust-tolerancc. The effci of frost o >
 
common vetch was less than on forage pea. In 
 , 2.0
 
-etch. five selections were severely affected,
 
13 were moderately frost-tolerant, while tle 
 0" 0
 
remnaining 7, including woollypod veth and 0he
arr 

local common vich, were tolerant. 1.5 0
 

Drv-matter and seed vield.; were closely
 
related (r=0.64. P<0.01). The major factors 6
 

affecting herbage production and seed yield 
 0 0 
v.,ere frost damage and number of days to 100% 1 0
 
flowering as shown by sign ificam, correlations L
 
between frost damage and DM and sced yields o- I
 
(r= -0.62. P<0.01 and r= 0.43. P<0.05, 
 1 2 3 4 5 
re,;pectivcly). There was also a significant None Severe 
correlation hette n nlumbei of davs to 1) 07 Frost (1maw3e 

flowering and )M and seed vields 'r= -0.51,
 
P<0.05 and i=-- -0.75. 
 1 <0.01, respectively). Fig. 16. flelationshiip between herbaqe OM vield aod frost 
The infltrence of frost damage oil herbage yield damage for 25 strains of vetch ot Tel -aldya in 1984/85. 
is illtistrated in Fig. 16. (Frost dam are aw.s';ments a.-e given ;n Fig. 14.1 

The results for forage pea, il the 
advanced yield trials were similar to those ill yields (, - -0.2.14, N.S.. and -0.2,8 N.S.,
the microplot trials. lerbage yields varied ,cspectively), in contrast to the resilts for 
from 18 kg/ha (sel. 550) to 1269 kg/ha (sel. 'etch. 
536). while seed yields varied from 15 kg/Iha 
(sel. 550) to , ,7 kg/ha (sel. 5,11). Three 
selections produced a !,ignificaiitlv (; <0.05) Mulilocation Testing
higher seed yiCeJ thian tile control. (nlyx' two 
strainms. selections 5'41 and 324, had Twenty-five promising strains each of vetch 
reasonable frost tolerance while the remaining and forage pea were tested at four 
selections were smvercly damagtd. represenlative sites in Syria (Tel I ladva. 

l)ry-matter and seed yields were closely Kamishlv. Iloins, lzraa) and one in Lebanon 
related (r=0.85. 11<0.01) and holh characters (Terbol) to obtain information on tie response 
were correlated witi frost damage (1- -0.058, of strains to ditc er environmental 
P<0.01 and r - -t.674, P<0.01. respectively). conditions. )etails of the sites are given in 
The influence of frost on herbage yield is Table 12. 
illustrated in Fig. 17. The number of (lays to At each site, both peas and vetches were 
flowering was not associated with DM and seed planted in 28 m2 plots and managed as lor 
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1.3 .	 in-croplot evaluation. In vetch, the mean 

herbage vid 	xas -792 kg/hi, varying between 
1.2 

r 0.66 sites froma P'5 kg/:8 in Kamishly 	 to 41Q) kg/ha 

1.1 	 * in Terbo. Ih,, menan seed vield was 905 1g/ha, 
•varving front .'55 L.:ha in Karnisl'v to 15t0 

1.0 	 kg/ha in W ir., (Taile 13). [he r,.esulls 

09 	 emphasize Ih Nerv larve eltect of 
envi:onmenti .,tr oniation irld. 

0.8 *0 	 The wcaP )M and ,cd vicii,; of inoildttal 
_ selections over s t,,va ied widelv. Narhon 

> * vetch (acc. 67) 0ae highest yields whilefle 
0. common vetch (acc. 25,11) had relaiivelV iligh 

E herbage :tnd secI yiehls it al! sites 
0.5 	 indicating ide ()rh-n strainsN% ad:iptabililv. 

0•* showing wide adaptabilitv 	were woollypod vetch 
0.4-'' l vetchh(ate. 683) and 	colilli'l acc.'t,'nsioi 715 and 

0.3 -	 20 1Q. 
* 0 meat" 	 forage pea !or.IThe 	 hciagv.' yield of 

0.2 -	 the live sites was 1091 kg/h, ,ld iC meaMs 

0.1 	 varicd lonm I1,0 Ig/h at Kamishl-, to 3413 
0 * kg'ha ait lzraa (iable 14). Mean seed yield 

,
0 -	 -(-r-4 was 99(19 kg. hI and varied trin 88 kg'/ha at 

1.0 1.5 2.0 2.5 3.0 3.5 40 4.5 -0 K,imuhh to 2530 kg ha ;itflors. lhese tesulls 
None 	 Severe demlonstrate the large ellect of enironmental 

Frost darmale dilcl tles amolg sitcs. ,,l I kIat,itso 

Fig. 17. Rlelationship between hert ,e DM vied and fros clsere d -,\ith veCtch. 

damage for 36 strains of forage pea at telH Kiya, 1984/85. llelahagc aind sced \ields in 1Q84,85 werte 

(Other details as for Fig 16.) gener:dly less than those of I1983, 84 (3081 vs 

'rale 12. Location and meteorological diit for five sites in Syria nnd Lebanon
 
where multilocation testing of vethus and forage ptas took plhtce in '.85.
 

Alir lemperatre C 

Location 1.t it ude 1A)n)gitrde Altitude (Oct - May) .iinfull
 

(ow) ena Max. Mean Min. (t11)
 

Syria 
Tel lHadya 35' 55'N 360 55'E 362 24.3 10.4 372.6
 

Kamishly 37 03'N 410 13'E3 467 28.0 9.6 363.7
 

Ilolis 3, 45'N 36' ,13'N 487 27.0 8.0 302.0
 

lzra'a 32(' 51'N 36" 15'N 575 28.2 5.9 221.9
 

IA2l)rlon
 

'erb l 33" 50'N 360 0'E 950 20.4 2.9 516.4
 



Forage Breeding ac' lgronomy 291 

Table 13. Mean hrhao anmd seed yield (kg/ha) of vetch at five siter in Syria 
and Lebanon in i98i/85. 

Syria Lebanon 

Tel Hadyn nmtldy JWra'Y luns Terhol Mean 

Ilerbage yield 1610 B,5 2600 3877 4490 2792 
Seed yield (0Q3 555 1022 1560 995 965 

Table 14. Meun herbage id sced yield (kg/lIta) of f,;'uge at five sites In Syria 
and i.W:,hUMM iW 1984135. 

Syria lpai,'q
on
 

'11IHadna Karnlshly lzra'i alois To.i iol ilean 

icrtba e yi!d 559 190 3443 3 !IS. 11 3 1(91
 
5ccd ;'ield i 3 88 1341 253- 803 ,;90
 

0b9 kg, ha arind1557 vs 990 kg/ha, the av pera ice.c in yield of a stiain per 
Iespeciiel,) Ct)nvctiOntl analyses ol unt! l ilicreanc in ie tnvionniental index, 
vr'ia. mec e ted smrains hercas thc doitadon the r'gres-ion linet cl. 'AA that v. fromr 
liifctic d ri~iiiticairly in bolh l .;inlulS. (S-- is Irn-e lre of s!abhility. 

nre'iidhirit) of ierhage and seed yielQ- Stimhle .trains arc characierized by 
his alwav, hben a r,,hlen i1 forso pa. rcgrssian coelficients nlcar I.0, low 
Informlrion ofl yeiiotyv x evl,~ro''.nr't deviationm about he regression lines. and 
inrcraction is re ;an:t high o'f (r2).lit[er inportant hats c,)zlthcients determination The 
be-n ohained fr('); an :,,!vsik of ,i last igure considered the best index for,ari is 
the combined dIatal (25 :Nurmin, 5 s'm arid 2 measuring the validity of the linear 
ye, ,,*,irvAl;l,. a" of d,,oilec regression , because it ranges fron zero to 
relntive ngnitndch; ot diffcmt sr:nt.s of unity, regardless of the scale of measurement 
variation. Ilhe of n of individual The closer ismicuth Uint;,v od s.rains. it to 
W il.inson t19o3) i 1nu5.el the straightalld Ehci 1 iad 1.0, the beter fit to a line. A 
I Q06t, wei e uisecd, in which lhe ,ienvirolllnental high mean yield (akerage performance) is also 
iean yield (average of all strain. growu in a a desirable attribute. 

particular site in a parlic' tle vei) is 'len strains had above-aveiage herbage
subtracted frorm the mean of all straills in all yields and of hrse, selecti'ns i'i, 323, and 
environncnlls to pr(duhce ainenviron mental index 335, had regrcssion coefficienis near 1.0 and 

2for that .ite, "1he iegression coefficient (h) high r Value-,. 'hey were tlit iost stable, 
of inlividual yields on site niean yields, ian high-yielding strains, having wide 
square deviation from regression j;,d), adaptalilitv. Selections 323 and 335 were 
Jeviation about the regression line (-Sb), and superior inherbage and seed yields for all 
the coefficient of determination (r 2) were parameters (x h, SW and r2) (Table 15). 
computed. The statistic (b)is a neasuire of Estimates of S,, showed that there were 
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Table 15. MIean (ry-latter and seed yields (Q, kg/ha) and estinatc, of stability 
parameter's , Sb, -mrd rI for 10 strains of forage pea. 

Dry-matter yield Seed yielh 

Strain k b +Sb r2 *.2
 

(selection no.)
 

454 2461 1.02 0.15 0.85 837 0.40 0.108 0.61 
325 2589 1.30 0.18 0.87 1537 1.17 0.07 0.96 
323 2593 1.09 0.09 0.93 1308 0.94 0. 100 0.91 
335 2625 .10 0.11 0.92 1476 1.18 0.103 0.94 
321 2683 1.20 0.15 0.89 1052 0.83 0.07 0.94 
175 2822 1.19 0.14 0.90 1176 0.65 0.110 0.79 

205"' 2906 1.31 0.15 0.90 1679 1.15 0. i'Jo ().(3 
92 3570 1.20 0.19 0.82 643 0.34 0.000 0.80 
61 3667 1.26 0.25 0.85 674 0.30 0.0o7 0.70 

493 3679 0.90 0.12 0.91 817 0.41 0.103 ().66
 
LSD (0.05) 1104 402
 

u . 1-mcul strai. 

distinct differencts hetwceii sirafins in their seed yield but here the strains x years 
deviations from the rcre. "ions. Strains interaction was significant. 
such as sels. 61. 240. 100. 28 ¢. 1oo. 496. and The 25 strains studied which were a 
466 with ih SI, values ;ir tnstabh'. The highly selected group that had survived 
control (ac. 25411) had Ow Sbh with high rP previou s testing at Te Hadya, represented tle 
values and can thus hc msiidered stable For most proising material resulting from our 
both DM and seed viti!J, aithough I)Myield was breeding programi. Such strains ni'ht be 
not as high as iWsel. -K expected to have wide adaptation. but tiis 

Eisti males of th, pertinent ,riance was not so, possibly be-tuse they originated 
Comlponenis (Nil.ict a!. 1950) are presented from selections from accessions collected in 
in I able 16. [ I da i mu'uii'ui.dcs of th.'e the ICARI)A region.--Ai,' bd El Aloneim. 
indicate the iclei, ce in p: ic(n • of, tie 
cormrenlin, source of variation. 'Tlhe 
strains x sites term was large and highly 
significani.t v hereas the strains x \ears term I)isease Scrcnting 
was small and nonsignificant. The presence of 
a strains x silct interaction indicates that 

certain .trai ,' tended to ran [ differently in Foliar Diseases 
herbag yield at different si' s whiht- the 
sm:ll strain, , 'iafs interr:wtion indicates Twenty-five prom iking vetch aod pea strai ns 

that year had little ll ct. Thc oCCUrTrence were screenred in the field usiig artificial 
of a strains x sites x vears interaction infections of ascochyta Night and downy 
indicates that tire strairs showed diffmnial o i[few (Iuernnuo.%pora ile) tor vetch and 
responses when grown in different ai;cotli 'vr bight. powdery Inildew (lErvsiphe 
emvi.onmeits. There were similar results for pisi) and other pathogens (A. cochyta pisi. 
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Table 16. Variance components (mean squares) fron 
a combined analysis of 50 strars of forage pea grown 
at 5 sites for 2 yeais. 

Variance source Dt'-mayter yield Seed yield 

Strains 238,50I NS 98,888NS 
Strains x years 20,61ONS 47,102" 
Strains x shct-e 277,978", -52,154** 
Strainl X sites x years 184,458" 92,524"* 

*"P< 0.01; NZ,nm lgmmti.
 

Af itae're/Ia pinode, t'hoi:ia vedicqii.) var nc inato(e (Meloidogy,ze artici/) and forage 
piirdella, I'sediomnoas pit) )ii )'.'as cyst ne natode (t'eirodera rossi).pt'a!s. by 

Common vetch (sel. 2019). n.iarbon vetch Since -oilhncmatodt.s can attack cereals, a 
(acc. 7) and woollypod ietch (acc. 683) re ieguin.i/Creei;il rtaion is a poo, form of 
ri stanl to ascochvta bli;,, while 17 commnion cultural -oilroi, and may even result in a 
vetches were moderately resistanl and 5 were bpid up of ii ditseases. Not only forage but 
s ,isceptible. Do ny or powdery ihhdc"v'Symploms a1o food iegilies arc attacked by the 
did 1o! appear as conditions were ntiiodes'which can cauise serious losses of 
uiifavoirale. hert,,mgc and see, yield.s. The above- gre ltd 

Two ft age pea .;trains (:;els 493 and 335) sympois are similar to nitrogen deficicncy 
were resihtaiit to otlh ascochvta blight and (or p;o'or nodnlation) in winter, and drought in 
ha'terial blight, !'e;tn wcre resistait and spring. 
nine werc nloderatelv resistant to aiCOCh\vi The high incidence of root-,:,o and cvst 

Ylight. aimt eight were susceptible. Six pea nematodes during tIe last -;years led to the 
lines we're susceptible to ascochvta blihi iul initiation of a progr:aii of- screening for 
resistailu to bhclerial blig ht, one w,\as resistance. One hundred s'ntins of forage pea 
moderately ielstant; , aiid eight were and 81 of vetch (inchidii'g coinmon vetch and 
su,;tpltible. woollyipod ct'll were exanied lot cyst and 

ObsCrvatiols made on other tnicroplos (no! root knot rineiatlcds ill1984,'S5 ill a heavily 
artificially inoculated) showed th'at none f iinested field at Tel Iladva. The strains 
the 36 pea strains had symiptons of ascochlvta ilculerd all thosc which had previously been 
or bacterial blight. Similarly in vetches, evaluated in other uticroplot, advanced yield, 
there ,.\er no syiplonis o1 ascochyta blight or and mulilocation trials. 
down" mildew on the 41) liiis tc-tcd. This Nematode populations were monitored by 
,eai was probably not typical, as there was a taking soil .amples before planting and tfiring 
i,., chance of iialural infection. crop groiwth. For each samipli' ten I k ' !oIF 

of soil vere collected at randoi . thoroughly 
inixed, and I kg sub-sam ples removed lot 
testing. One such sample was taken or each 

Nematode Resistance of the four replicates within the expcreniticl. 
Observations wre made after getinhiation 

Nematodes can cau:;e serious infections in the and cotiniued tihroughout tie growing season. 
roots of many legunies. In the caSe of forage iRandom samples of plans were laken to isolate 
legumes, velches are attacked by root knot the nematodes and determine the dcgree of root 
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Disease screening in forage 
,, .;, ,. .) o. .leglum es, 

i 94% 

-v~ -YI1, 

Arx 

intcslt;io r. Root syrnpto;ns were diagnru :'. as highly resistant (score 1) to root knot 
root knots or root galls. vcvssitv root nealaode (Fig. I6). 27 were moderately 
branching, and injured root tips. Ihe resistant. and the rerrianing 51 MMerc 
reaction of each strain agaio;t nncuatodIe moderately su. ptiblc or susceptiblc (scales 
inmasion *"as tiiulatc(d using a I - 5 scale. 3 and ). 'hu., having scores of I and 2 have 
where I is verv resistant (V R): uemat d'*cs ert ecn selected for further screening. 
not [ournd or there were very Oew on the loots;. Rcistance to root knot nelmatode increases the 
and 5 is very susceptible (VS): nienuatodc, mTr value of wootlypod vetch, which was also 
found on the majority of th plants, causing resistant to attack by Orobanche sp. The 
serious damage. local connon vetch was moderately susceptible 

Mean numbers of cysts per 200 g soil and to root knot nielatode. 
of root knot i nnatodes pCer 50) g soil arm II forage pea, the nine i', nitmber of cysts 
presented in lablec !7. The soil was heavily per grain of roots was 171. varying from 9 
infested hy hoth r;enatodcs and was tIhus ideal (sel. 61) to 3021 "0(. 57 ). In field 
for the screrirg eperixiirts, screening, no srai ms wcre highly resistant to 

TIhe preliminary observations coo irmed cyst nernatode, but some were scored res.sta nit 
that vetches are severely attacked bv root (sel. 61) or moderately resistat (Fig. 19). 
knot nenatodes and pcon are severely attacktd In these inital tests resistance was 
by cyst neruatodes. Only si. strains of conmniori ctiracterizeci by a small nurmbier of plants 
vetch were attacked by both cyst and root knot having roots with a few galls the rest having 
nematodes. none11. These strains riave be.i retained anl 

Three vetches (common vetch sAls 2095, will be tested t lder artificial infestation in 
1432, and woollypod vetlh atn'. 683) were a grecnhouse. - AMlIi/Ihd inro.I Mo 
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Table 17. Nunber of cyst and root-knot nematodes present in 
soil samples of five spnpling occasions. 

Sampling date Cyst nematode Root-knot nenatode 2 

30.11.1984 29 495
 
3. 3.1985 33 231
 
4. 4.1985 34 783
 
6. 5.1985 35 1275
 

14. 6.1985 33
 

I. 200g soil; 2. 5OOg soil. 
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lns stancC cilss suseptihle 

ann 1 an of vecbsdo5h olwn crs ucpil 
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Fig. 18, \'ariahility in resistance to root-knot nernatode Resistant Very
 
among 81 strains of vetchr, based on the following scores: 1 = dSuseptile
 

= reisistant, no gulls or very light galling; 2 rod ,rately 8esistance ctass 

resistant: light galling; 3 = moderately susceptible; moderste 
=galling; 4 - susceptible: heavy galling; 5 very susceptible: Fig. 19. Variability in resistance in cyst nematode among 

very heavy gailing. 100 strains of forage pea. (Details as for Fin. 18.) 
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Breeding Non-Shattering Common 
Vetches 

One of the problems in using common vetch is 
that the pods shatter and seeds fall. This 
makes harvesting time critical and inevitably 
results in lower seed yields and higher 
prices. Since the hig!i price of seed is one 
of the constraints to i;ie use ot common vetch, 
varieties able to retain their seeds would be 
of great value. Moreover, the feed value of 
standing vetch crops which are used for 
grazing, in sunmer would be greatly improved as 
seed loss results in a serious loss of 
nutrients, especially protein. 

In 1983/84, certain strains of common 
vetch with non-shattering pods were 
identified. A breeding program was initiated 
in 1984/85 to combine the non-shattering 
character with other desirable traits, such as 
high herbage and seed yields, early flowering 
and maturity, and disease resistance, 

A numbIer of crosses were made using 

parents sels. 1361, 1416. and 2014, all of 
which are characterized by non-shattering 

pods. late flowering, and low herbage and seed 
yields, and sel. 716 and the local common 
vetch (ace. 2541), both characterized by a 
high proportion of pod-shattering, early 
flowering, and high herbage and seed yield-. 
All crosses were made in the greenhouse. The 
combinations and number of pods set are shown 
in Table 18. 

Table 18. Number of pods set In Vicia saliva 
crosses in a greenhouse (1984/85). 

Number of 
Strains crossed pods set 

716 x 1416 1I0
416 x 1416 118 


2541 x 1416 118
 

716 x 1361 69 

2541 Y 1361 121 


716 x 2014 51 


The Fl's will be sown in the field along 
with their parents, to produce F2 populations. 
These will be studied for the type of gene 
action controlling tie non-shattering 
character, and selection of non-shattering 
strains with good agronomic features will 
begin.--Ali ,Ibd El Aloncim. 

Rotation Experiments 

Wheat Graia Yield After Pastures and Forages 

An adequate feed supply is essential for the 
rapidly increasing livestock population of 
West Asia and North Africa. This could be 
achieved through intensive forage and pasture 
production on available arable land, but 
several problems must be resolved. Some 
problems are technical (varieties, seed 
supply, management etc.) while others are 
educational, since many farmers in tile region 
have not grown pasture or forage crops before. 
One important concern for farmers would be the 
effect of these pasture and forage crops on 

the grain yield of cereal grown in the 
following year. Therefore, an experiment was 
established in 1983/84 to study the long-term 
effect (4-5 years) of pasture and forage crops 
on wheat yield. The experiment is located in 
four wheat-growing areas of Syria: Kamishly 
(north east Syiia), Tel Hadya and llama 
(ccnt ral Syria), and Izraa in the south. 
There are four treatments (wheat, medic, 
forage mixture, and fallow), each of which is 
rotated on the same piece of land with wheat. 
There is a two-phase start to each treatment, 
both crops for each rotation being present in 
each year. 

"[lie cultivars are: Mexipak for wheat, M. 
rigidla sel. 1295 for medic, sel. 2541 for
Vetch, and 1iadia fot barley. The last two are 

used iii 'qual proportions as a forage mixture. 

The rotations are wheat/fallow, wheal/forage 
mixture, wheat/nedic, and wheat/wheat. Theexperimental plot size is 8 x 21 m and 
teatments are laid 'out in a randomized 
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Table 19. (a) Wheat grain yield (t/ha) in relation to the preceding crop or fallow and 
(b) the dry-matter yield (t/ha) of pasture and forage crops at four locations in 1984/85. 

(a) Rotation 

Location W/Fallow W/Mixture WlMedic W/W LSD 
(0.05)
 

Izra'a 1.3 1.0 0.9 0.4 0.6
 
llama 4.0 3.0 3.1 2.5 1.2
 
Tel Hadya 1.4 2.2 2.5 1.3 1.1
 
Kamishly 2.5 2.3 2.4 2.3 NS
 

Average 2.3 2.1 2.2 1.6 

(b)
 
Location Medic Forage mixture
 

Izra'a 4.2
 
Hama 2.0 5.2
 
Tel Hadya 2.5 4.6
 
Kamishly 2.6 4.6
 

Average 2.4 4.7 

W = wheat; NS not significant. 

complete block design with three replicates, yield after medic was highest but not 
At the beginning of each season, soil samples significantly higher than after forage. 
(depth 0 - 20 cm) representing the various Forage yields were 2-2.6 t/ha for medic 
treatments are being collected to monitor and 4.2-5.2 t/ha for the forage mixture (Table
changes in soil nitrogen. 19b). For forage mixture-,, these values are 

Grain yields in the 1984/85 season are comparable with yields from tie same locations 
given in Table 19a. At all locations, wheat recorded in previous studies, but medic yields
yield was lowest after wheat compared with were lower than expected, especially at Tel 
other treatments except in Kamishly, where Hadya. 
there were no significant differences. The Average grain yields for the four 
result at Kanishly may be attributed to very locations (Table 19a) were approximately the 
poor crop growth at this location in 1983/84 same after tile fallow, medic, and mixture 
clue to frost followed by drought. At both treatments. This suggests that the above 
Izraa and Hama, the highest grain yield was forage production levels can be obtained on 
recorded after fallow although the difference arabic land, in replacement of fallow, without 
was not sigrificant when compared with tie any deleterious effect oi subsequent grain
yield after eithei medic or forage mixture. yield. However, a final conclusion should not 
At Tel Hadya, the highest grain yields were be made until several more years of data are 
after the medic and forage treatments; the available. 
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Impact of Seed Ratio in Forage Mixtures on 
Grain Yield in the Following Year 

The advantages of legume-cereal forage 
mixtures over their monocultures were reported 
in the 1983 and 1984 Annual Reports. It was 
concluded then thal vetch-cereal or pea-cereal 
mixtures gave the best yields and qualities, 
Moreover, vetches and peas grow taller when 
present in mixtures with barley, riticale, or 
oats and thus are easier to harvest. lowever, 
since forage mixtures are to be produced in a 
rotation with grain crops, it is also 
essential to consider their ipwc on grain 
yield, 

In previous studies the effect of the 
leguirue-cereal iproportion on forage 
productivity was evaluated. In the present 
experiment the effect of different seed ratios 
on grail) ield in tile following cereal year is 
examined. The experiment also assesses the 
need for nitrogen ferlilizer in the grain crop 
following these m1i.turcs. 

in fie 1983/8! senson, six forage mixtures 
were established. consisting of vetch or pea, 
each grown with three cereals (barley, 
triticalI, or oats). Each mixtire was sown at 
three sccd ra ts (120. 160, and 200 kg/ha) 
withl Ike lumccereal sed ratios (0:100, 
33:66. 50:50. 66:33, and 100:0). Seed rates 
were laid out as inil plots (52.5 in2) and the 
seed ratios as suhbplots (10.5 2). The 
trcatllelts being replicated three tires. The 
plots were har\ested for hay in April 1984. 

Barley was grown for grain in 1984/85 on 
tine plots pre,'ioisly used for forage lixtures. 

The plots were ciltivated in November to a 
depth of 10 ci1 and sown to barlev on 4 
December 1984. using cultivar Badia at a rate 
of 100 kg/tha and fertilized wilh 40 kg 
120ia. Nitrogen fertilizer rates of 0, 20. 
and 40 kg N/ha were applied as main plot 
treatnlments ill plat of the seed rate 
treatments of the original experimznt, since 
the latter gave no significat differences iiW 
forage yield. Nitrogen was lroadcast: one 
half at sowing, the other half 2 mlonths later. 

Barley was harvested on 9 June 1985. 
The effect of seed ratio and nitrogen rate 

oil grain yield is shown in Table 20. There 
were only small differences amonug cereal 
species in their effect on subsequent grain 
yield, so their results are combined. Barley 
yield increased with increased nitr igen rate 
at all seed ratios of both vetch-cereal and 
pea-cereal. Both 20 and 40 kg N/ha gave 
significantly higher (P<0.05) average vields 
than the control, but there were 11o 
significant differences between N rates. 
Grain yield was highest after the pua legumes 
(100:0). lowest after pturv cereal (0:100). and 
increased with increasing prloortion of legume 
in the previous year. There were no 
significant differences between grain yields 
after pure vetch and the 66:33 vetch-cereal 
mixture or between yield after pure pea and 
the 50:50 pea-cereal mixture. 

The highest grain yield was recorded after 
pure legumes or mixtures containing a high 
legume proportion. While the effect of 
nitrogen input by Me legumes cannot he 
overlooked, similai fi cdings by Rovira (1980) 
in Australia on wheat yield after medic and 
peas and by Cocks (personal coniniunication) on 
wheat aft" medic were attributed to the 
control of cereal root disease by tile 
legumes.--A. E. Osmant. 

Marginal Land Improvenient 

The importance of marginal land is extensively 
discussed il the 1984 Annual Report. Siueh 
land in Syria is characterized hv low 
productivity, and ail',als Lnsing it are heavily 
supplemented from various sonrces, Imlproving 
the productivity of such land shounld leducvt 

the need for sutplementation and increase its 
carrying capacity. In wstei Sycia,iarginal 
laud constitutes about 30% of the total and nip 

Iu 60% of the land of some villages. so its 
improvement is iml)ortant for tie village 
ecoriomy as well as for the counlr, as a whole. 
However, improvement of marginal land is 
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Table 20. Yield of barley grain (kg/ha) as affected by nitrogen ratte and the seed 
ratio (%) of the preceding vetch-cereal or pea-cereal forage crop. 

Seed ratio 

Nitrogen rate 0:100 33:66 50:50 66:3J. 0:100 Mean 
(kg/ha) 

VeCch-cereal 

0 1581 1920 2098 2069 2195 1972 
20 2488 2584 2521 2538 2979 2622 
40 2726 3021 2947 3496 3398 3117 

Mean 2265 2508 2522 2701 2857 

Pea-cereal 

0 1658 1849 1966 2074 2511 2011 
20 2469 2750 2995 2488 2849 2710 
40 2941 2876 3354 2983 3285 ?087 

Mean 2356 2491 2771 2515 2881 

Vetch-cereal Pea-cereal 

LSD (P = 0.05) for nitrogen rates 620 422 
LSD (P = 0.05) for seed ratio 287 338 
LSD (P = 0.05) for seed ratio within nitrogen rates NS NS 

difficult because it is not arable, is often Effect of Fertilizer Applicatioji 
steep. usually stony, and :ie soils are often on Marginal Land 
shallow. It is intensively grazed and in many 
cases there is severe soil erosion. In this study fertilizer application is being 
N',evertheiless, we believe three possibilities tested at Tel Hadya in a long-term experiment 
exist for improving marginal laud to study three aspects of marginal land 
productivity. The first, and possibly the development: 
only method applicable to marginal land v,ih 
low rainfall (<300 mam), is to chruige graziuc the effect of phosphorus application on the 
management so that grazing pressure is eaSed botanical conposition of grazed pastures 
during the critical period of seed set. The with particular reference to its effect on 
second method is to change botanical legume content, 
conipoilion by kowing improved pasture the economic results of phosphorus 
species. The third possibility is to applv application in terms of animal productivity,
suitable fertilizer(s). Both the second and and 
third approaches r- ."lire favorable climatic the effect of stocking rate and its 

conditions and proper grazing management. interaction with phosphorus application on 
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the stability of the marginal land 
ecosystem. 

The experiment consists of three rates of 
supt~rphosphiate (0, 25, and 60 kg P205 /ha 
eqaivaleni to 0, 10, and 24 kg P/ha) and two 
stocking rates: low ( 1.2 ha/sheep) and h~igh 
(C.6 ha/sheep). 'Fie treatments are arranged 
in a randomized complete block design with 
three replicates and a total area of 
approximately 83 ha. This season tile animals 
w,,ere excluded from the experiment while plot 
fencing was being completed, so tile research 
was restricted to tile effect of superphosphate 
applicadion onl the natural vegetation. 

Triple stperphosphate was broadcast by 
hand in early November 1984 following soil 
sampling at0 - 10 cpi depth for phosphorus 
analysis. Hlerbage was sampled on six 
occasions, at monthly intervals fronm December 
to May. At each sampling date, 10 samples 
were collected from each plot along a transect 
between two opposite corners. Each sample 

of productivity 
;, ",: of marginal land pastures. 

consisted of four cylindrical units (10.5 cm 
diarmeter) taken to a depth of 10 cm, removing 
the plants together with a large portion of 
their root systems. These were separated in 
the laboratory into legumes, grasses, and 
other species, and the number of plants of 
each was recorded. The roots were separated 
and discarded and the shoot portion of each 
category was dried (70C) and weighed. 
Samples were stored for chemical analysis. 

Seed yield was measured in June. Twenty 
and 40 quadrat samples (50 x 50 cmn) were taken 
from the high and low stocking rate ph,ts, 
respectively, taking all vegetation and the 
top I cm of soil. Seeds were separated from 
the soil and vegetation of each sample, 
bulked, counted, and weighed. 

Analytical results indicate that the soil 
is low in phosphorus (Fig 20): over 87% of 
the samples analyzed had values less than 10 
ppm. The effect of fertilizer application on 
dry-natter yields of legumes, grasses, and 
weeds is shown in Figs 21, 22, and 23, 
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respectively. While phosphorus application 
appeared to result in a total yield increase 
for all components of the pasture, the most 
significant individual increase was recorded 
in the legume component. The slopes of the 
regression lines for the 25 and 60 kg/ha rates 
were significantly greater than that of the 
control (r*io. 21). 

A significant improvement in total herbage 
yield (legume + grass) was recorded at the 
March sampling as a result of fertilizer (100 
days after P application) and this continued 
through tie rest of the growing season (Fig. 
24). A survey carried out in April 1985 

indicated that over 40 legume species were 
present in the plots (Table 21). the most 
dominant being 1F campestre, 7. ionu'ntosum, 

Tihe most important effect of' fertilizer,
however, is probably the one shown in Table 
22, where legumre seed yield o marginal land 

was increm.sed by 27 ild 6! % over the control 

as the esult of applying 25 and 60 kg 
P 2 0 5/ha, respectiv,ly. This is expected to 
reflect favourably oil legune growtlh, forage 

quality, and miore importantly, on the 

sheep-carrying capacity of the pasture in the 
coming season.--A.E. Osman and L. Russi. 

Ecology and Productivity of Marginal 
Land Near Terbol, Lebanon 

In Lebanon, only 23% of the total area is 
considered cultivatable, while marginal lands 
constitute over 50% of the whole area of the 
countrv. The latter is classified into four 
inain categories - the hills and foot hilIs of 
the temperate zone, the tern perawc mountain 
ranges facing lie Mediteranean Sea, the 
slopes of the Beka'a Valley, and the northern 
Beka'a Valley - all of which are used 
primarily for sheep ,nd goa! grazing. 

This report dels with the slopes of the 
Bek a-a Valley, where fhe land is generally 
steep with hills rising above 500 in. The soil 
is shallow and covered with rocks which, in 

9o0 P0 =0kg/h&P2 s 

25 k 25 

AP6 0 = 60 kg/ha P205
 
7O60
 

.
 

500 Z 
2 

E/ 
2.
 
c 300 

too LSD 

I I I 
42 70 100 120 140
 

Days after phosphate application
 

Fig. 24. Total dry-matter production of legume and grass 
species during 1984/85 under different phosphate fertilier 
levels. 

some areas, occupy over 50% of the land 
surface. In early winter, spring and early 
summer, the area is used for intensive sheep 
and goat grazing. In late summer, animals 
from nearby villages pass over the land on the 
way to tile ficka'a Valley to feed on crop 
residues. T'he land is control led by 
individual villages or groups, but grazing is 
not controlled, so accessible areas are 
overgrazed. A survcN1 conducted in the spring 
of 1985 revealed that gotat grass (Alegilops 
trilincia/is) a iI( Ilhlbous barlev (lordeuln 
bulbosun) are the donii ant species. Presence 
of the fornier is often considered to be an 
indication of overgrazing under Mediterranean 
conditions. Although stveral leguime species 
are preseit (frti''liuot s/elh//um, T. 
puiar, I'. Wsum,omeo f. subterranewm. 
Medicago rigidula, Al. orbicularis, and 
ltymenocarpus circinnatus), their contribution 
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Table 21. Legume species present in a survey of marginal land 
at Tel Hadya during April 1985. 

Astragalus Iamosus Trifolium stellatum 
A. triradiatus T. arguwnl 
A. suberosus T. pauciflonm 
A. asterias 7. cherleri 
Coronilla 3corpioides 7. tomentosum 
Coroni!lasp. 7. scabrmn 
Hippocrepisunisiliquosa 7. spttosutm 
Hvinnocarpuscircinnaltus T. ca.npestre 
Lath yrus aphnca T. haussknechtii 
L. inconspicuus 7. pilularc 
L. (IiIIIIIS 7. wigustifoliumn 
L. cicera Trigonellafoentm-graecum 
Medicago rigidula T. stellata 
M. coronata 7. astroites 
Al. rotata T. mesopotmnica 
M. orbicularis T. monspeliaca
A". minita T. tnonlta 
Onobrychis crisia-galli T. filipes 
0. kotschyona Vicia sativa 
Ononiis sp. V. peregrina 
Pisum sativim K. villosa 
Scor'piuIruls t'uricamts 

Table 22. Effect of superphosphate fertilizer rate on seed yield* 
(kg/ha) Pnd seed number* for legume species on marginal land 
in 1985. 

Fertilizer 
rate (kg/ha) Seed yield Seed numher/m2 

0 28.6 2072 
25 36.6 3114
 
60 46.1 3995
 

LSD (0.05) 11.7 825 
* Each value is an average or I180 quadrat samples. 

to the overall productivity of the pasture is land of these mountain slopes and to relate 
low. soil fertility, plant genetic resources, and 

The aim of work carried out in 1984/85 was plant numbers to the primary productivity and 
to collect data on the biological -,ad level of available herbage. Primary
environmental resource base of the grazing productivity was measured along five 
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transects: two on north-facing slopes of two grass 1.3 

separate hills, one on a south-facing slope, legume + grasz
 

one on a west-facing slope aid the last in the other species f/
 
valley between two hills. Each transect was legume + grass 1.1 //
 

about 200 m long. Plant populatloi, available tb)
 
herbage, and total primary productiv!ty were
 
measured at 50 sites together with soil depth 9 ,,0.9
 
and soil chemical composition. Available 8 /
 
herbage was measured at monthly intervals ,/"K 0- /
 

while total herbage was n'easured once at the ' 7 

end of the season atter bein- prolectd in 2,,"
 
metal cages, 50 oi which were placed along the . /I" \ ,l\\
 
transect: in November 1984. Vegetation was "5 0.5
 

sampled using the cylindrical units described ,
 
for the marginal land work at Tel Hadya. E
 
Sampling 'as done at monthly intervals for 6 z I /
 
months (Nov - Apr). Two hundred samples were 0.3
 

taken at each sampling date and an additional ,
 
200 samples weie taken in April from inside j,
 
the cages (4 samples each) to estimate total 1 0.1 
 I__
 

eb Mat Apr Nov Dec Jan Feb Mar Apron all samples Nov Dec Janproductivity. Measurement, 
2
were as described for the w.rk at Tel Hadya. Fig. 25. Number of plants per m (a)and dry-matter 

Soil samples (0 - 10 cm delth) were collected production inkg/ha (b)of grass, legume + grass, other species 

in November from cacti site on the transect for + legume + grass recorded at monthly intervals (Nov - Apr) 
chemical and physical analyses. on maiginal land at Terbo!, Lebanon, in the 1984/85 season 

Seed yield was measured in early May on under grazing conditions. 

open pasture and inside the cages usi'ig 0.5 in 
x 0.25 in quadrats. The straw and the top 2 cm 200,000/i 2 on similar land in California 
of soil were collected, an( seeds were (Biswell and Graham 1956). Moreover, the 

separated into species, counted, and weighed. number of legunes (500/ni2 ) is very low 
Although a full analysis of data is not compared with that necessary for maximum 

yet complete, the results show that pasture production at Tel HadVa. 
productivity was low in "inter (Nov - Jan) The yield of pasture in protected plots 
varying from 250 to 600 kg/ha and consisted was 1.8 t/ha in April. In view of the high 
mainly of grasses (Fig. 25), which contributed rainfall (516 mm in 1984/85) and high soil 
65, 74, aild 98% to the availiblc herbage in phosphorus (35 ppm) this yield seems low. 
November, December, and January, respcclively. Reasons for this are being sought in current 
From the beginning of spring, legumes become a studies and possibilities include inadequate 
more important componerit of the pasture legume populations and low overall plant 
reaching 37% of the total in April. At this numbers. 
stage other broad -leaved plants Vee Several legume species were recognized at 
contributing 18% to total herhage. the site, the must dominant being clovers 

Plant numbers varied through tIhoseason (Table 23) suggesting that sowing improved 
reaching a peak of more than 9000/m 2 in pastures with annual clovers mray be the best 
December and falling to a little more than way of increasing the productivity of this 
1000/m 2 in April (Fig. 25). Although these high-rainfall marginal land. Commercial 
numbers seem high they compare with up to cultivars are available (especially of 
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Table 23. Seed yield (kg/ha) and seed number (seed/m 2) for legume species 
and on open range at Terbol in 1985. 

Species 

Ilippocrepis wisiliquosa 
lI/,nenocarpus circintatts 
1edaico rigidula 

,1. orbiralaris 
Tnfolium stellatun 
I pilIlare 
7'.tomenostim 
1'.campestre 
1".subicrraneum 
I. scabrum 
1'rigonella sp. 

Yield 

0.2 
0. I 
2.0 

16.9 
5.5 
1.0 

0.1 
0.6 
0.9 

Total 27.3 

subterranean clover) and are commonly used 
improving the productivity of Mediterranean 
pastures with neutral to slightly alkaline 
soils (soil pH] of this site is 7.1-7.9) in 
other parts of the world. It may not even be 
nectssary to sow clovers since the total seed 
yield of legumes was 19 kg/ha in the open 
range and 27 kg/ha within the cages, 
suggesting that protection, even for only I 
year, will increaise seed yield by 40% or more. 
It is clear that there are many options for 
improving this land.--,.I.E. Osmnr. 

Livestock Management and Nutrition 

Livestock research is mainly concerned with 
the way in which forage crops, pastures, 
marginal land, and cereal by-products are used 
for meat and milk production. We work on 
sheep since they are the most important 
domestic animals in the 1CARDA region. 
Included in our research is an animal health 

Protected 

for 

Number 

4 
2 

33 

664 
210 
104 

3 
66 

110 

1196 

The 
extensive 
important 

Yield 

0.1 
0.5 
0.6 

10.5 
4.3 
0. 1 

1.0 
0.9 
0.8 

18.8 

in protected plots 

Open range 

Number 

2 
9 

14 
2 

468 
175 
23 
6 

29 
105
 
106 

939 

Program's lve tock work includes 
on-farm research. Particularly 

is the forage utilization research 
being carried o': at Breda in collaboration 
with the Farming Sy.stems Program. Although 
reported by that Program, PFLP is heavily 
involved in the project and provides a 
significant proportion of the manpower and 
resources. Collabotation 
Programs is Af reat 
project in particular is 
inter-Program cooperation. 

with other ICARDA 
importance, and this 

a good example of 

In 1985, seviial 

,,ere concluded and 
hei' to present the 
Such projects inch,,le 

lon,-st.indiii, projects 
the oppoitunity is taken 
final year's results. 

the effect of body 
condition on ewe fertility, cottonseed cake 
supplementation of ewes grazing stubbles. and 
seasonal patterns of parasite burdens in 
sheep. Also included is the Unit Farm 
project, completed this year, and which has 
been replaced by a new experiment to study 
sheep productivity in wheat/medic systems. A 
summary of the Unit Farm data and some 

component - the study of internal parasites - preliminary analyses using linear programming
but like the rest of our work, it reflects are presented. The three experimental flocks,
pioblems concerned with the feeding of sheep. subjected to contrasting levels of nutrition, 
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will cominue to be used for one more feeding 
trial befoi the complete data for 6 years are 
analyzed. 

The v,ork ov ,traw continued. Studies in 
1985 concentrated on: confirmation of in vivo 
differences in the quality of barley straw 
using a wider range of cultivars: effect of 
different supplements on the nutritive value 
of barley straw from contrasting cultivars; 
invesiigations on plant morphology in 
tradihiona! barley cutzvars (landraces) grown 
at and vreda;preliminary observations on 
variation in wheat straw morphology. 

Unit Farms: a Basis for Profitability 
Analysis 

TFhe Unit Farm project at Tel Hadya was 
completed after six cropping cycles. This 
project aimed to compare the biological 
productivity and profitability of combinations 
of cropped land, marginal land1, and sheep. 
The main elements of the project were: two 
3-year rotations on deep soil: two 2-year 
rotations on shallow soil: three experimental 
flocks: and three adjacent areas of unimproved 
marginal land. 

A traditional 3-yeai rotation - wheat/ 
lentils/summer crop (watermelon), typical of 
the Tel Hadva area - was compared with one in 
which a forage crop replaced lentils and 
'improved' management piactics were adopted 
(Table 24). A traditional 2-year rotation 
barley/fallow - also typical of the poorer 
,'11tivaled l d .round T"I H -Ip.... ,,vd.a 
with a harley/forage legunc rotation, again 
using improved management practices which 
included reduced tillage. higher fertilizer 
levels, better cultivars, and 
machine-planting. 

The experiimental flocks of genetically 
1imila:" sheep were subjected to a low (L), 
medium (M), or high (1t) level of 'titrition 
during preg'nicy aud lactation. In summer, 
all flocks grazed cereal stubbhles or mar inal 
land and tile H flock recived sonme 
suppleitten tary feed. The N flocl< was attached 
to thet land cropped using traditional 
pmacti'cs and the H flock to the land c"toppecd 
usmgi Iproved ii'.iiiagcnient practices. Te L 
flock was supi orted only by mnrginal land. 
The L. NI, and II flocks contained 30, 30, and 
35 ewes and I ). 10, and 12 female yearlings, 
respectively, and one ram except during the 

Table 24. Rotations, area of cropped and marginal land, and stocking rate of two Unit Farms 
having traditional or improved managements. 

Unit Farm 

Traditionni 

Rotation I: 
- shallow soil B/F 
- deep soil W/L/S 
Cropped land area (ha): 
- shallow soil 4.0 
- deep soil 10.3 
Marginal land area (ha) 
Stocking rate (sheep/ha): 9.9 
- cropped land 2.87 
- marginal land 4.14 

I. B= harley, F= tI'low, V= vetch, W= wheat, L= lentils, S= summer crop (watermelon), H= 

Improved 

13/V 
W/H/S 

3.0 
7.8 

9.9 
4.44 
4.85 

vetch-wheat hay. 
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Table 25. Crop yields at two levels of management (quadrat data fromi 1980 to 1985). 
Crop yields Management level 

(kg/ha) Traditional 
Wheat grain 1877 

Barley grain 1600 
Water melon 3945 
Wheat straw 3690 

Barley straw 2524 
Lentil grain 1072 
Lentil straw 2376 
Vetch/wheat hay 
Vetch pasture 

a.DuIrum wteat; 1. Bread wheat. 

mating season when a second ian, vas added, 
These differences in flock size resulted in a 
higher stocking rate on the Unit Farm managed 
according to improved practices (Table 24). 

The differences in productivit between 
the traditioital rot. tions and those using a 
forage crop and improved imanagement were 
considerable. Although wheat yields in the 
3-year rotation were increased by only 10 
20% (Table 25), barley yields with the 2-year 
rotation were increased by 39%. The fact that 
tlhe ir.pq.rovement in wheat yield was lower than 
that of barley, even though they were grown on 
deep and shallow soils respectively, suggests 
that the management practices applied to the 
wheat may not have been ideal. This is 
confirmed by the low hay yields which were a 
little higher than those of lentil straw, 
Straw yields reflected grain yields although 
improved whea! varieties tended to produce 22 
- 25% moie straw than Hourani, the local 
varety. The yield of ,ate' nielon was similar 
in tihe two rotations and lentil yields were 
typical of the area. 

In addition to considerable biological 
data. the project provided information for a 
linear program which will be valuable for 
comparing the whole-farm profitability of 

Improved SED 
23288 178.8 
2034 b 

2639 225.7 
4162 672.9 
37728 547.4
4567 b 

3507 1519.1 

2814 
2292 

better marginal land use. A model was 
developed which divides the year into four 
discreet periods according to the reproductive 
calender of the local Awassi sheep as follows: 
June to September - mating; October to 
December - pregnancy: January and February 
early lactation; and March t, May - late 
lactation. For any combination of cropped and 
marginal land, the model determines maximum 
profit and optimum combinations of crop sales, 
feed purchases, gru.azng management, and ewe 
numbers. A summary of some iiiitial results is 
presented here, while a complete analysis for 
6 years, taking seasonal variations into 
account, will be reported next year. 

Initial runs were made for the following 
conditions: no sales of straw, hay, o stubble 
were permitted: sales or feeding of wheai and 
lentil grain were optional: each ewe had an 
annual replacement value of 100 Syrian pounds; 
and capital for the purchase of ewes was 
unlimited. Upper limits on dry-matter intake, 
and lower limits on metabolizable energy and 
crude protein were specified for cacti flock 
and cacti period. The 18 solutions shown in 
Table 26 compare the two 3-year rotations 
either alone, or with 10 ha of unimproved or 
10 ha of improved marginal land. These 

several systems and in the development of combinations were tested using the L, M, and H 
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Table 26. Optimal ewe ,inabers and maximum profits from two crop rotations, various combina
tions of cropped and macgin-l land and three levels of flock nutrition. 

Cropped/ni.irginal land (ha) 10/0 
Level of flock nutrition 

Traditional rotation 
(wheat-lentil -mlon)
 
No. of ewes 

Max. profit (000'SL) 


Improved rotation 
(wheat-vetch-melon)
 
No. of ewes 

Max. profit (000'SL) 


a. With 25 kg P,0 5/ha applied 

flocks separately. 

lwm Medium High 

19.9 19.1 10.9 
9.8 9.6 9.2 

40.8 38.2 25.6 
15.3 16.2 16.1 

to marginal land. 

Results from the 
two-course rotations are not reported here. 

The addition of unimproved marginal land 
to a farm using the traditional rotation 
almost doubles the number of ewes required for 
rnaxinnmm profit, yet profits increase by only 
25%. Improving the marginal -mud by applying 
25 kg 20.u/ha increases *ptinmnu flock size by 
a further 47 - 92% and profits by a smaller 
but significant amoliunt. The addition of 
marginal land to vetch rotations increases ewe 
nunibers by 72%7 and profits by 21%. A major 
difference between the two rotations was the 
projected doubling of flock size caused lIv 
replacing lentils with vetch if no marginal 
land were availahle. Where marginal land was 
improved, the projected increase in optimal 
flock size was only 33% conipared with file 
uniniproved land, and profits improved hy a 
simfilar anonilit. Shifts from grazing vetch to 
harvesting it as hay accompanied the change 
from the low to the high nutritional regime. 

Chan ing from the low to high level of 
nutrition reduces flock size for every 
combination of cropped and tiarginal land, but 
profits increased in most cases by switching 
fron low to niediumni levels of nutrition. 
Profits at high nutritional levels never 

10/10 10/10 a 

Low Medium iligh Low Medium High 

36.0 27.4 23.5 52.9 52.6 40.6 
12.4 12.8 12.4 13.3 14.4 14.3 

54.4 51.9 34.4 70.4 65.4 43.6 
16.9 18.3 18.2 17.9 19.6 19.6 

exceeded those at medium nutritional levels 
because the extra feed requirement of the 
better-fed flock was greater than the 
relatively small improvements inmeat and milk 
production. 

This analysis of the Unit Farm rest, its by 
linear programming shows how introducing a 
forage ciop into a rotation should result in a 
substantial increase in profit. The results 
help to define the best crop/livestock 
com)ilnation Which deNpeI(IS On the availability 
of cropped and marginal land. More detailed 
analyses using the same method will help to 
define the sheep perfornance necessary to make 
in proved leeding reginres profitable. The 
method will also assist scientists to choose 
combinations of rotations, crops, and marginal 
land which nimximize profits to farmers using 
stable fariniig syslenis.--l:./ Thonson, T.L. 
Nordblont (laysini s. Irorwn) and F. 

lahhadv. 

Ewe Body Conclition and Fertility 

The nurnher of lambs born each year influences 
the profitability of sheep production and is 
i;rofotindly affected by body condition, itself 
a function of the nutritional regime. Poor 
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Table 27. Effect of level of nutrition on ewe livewelght, frequency of oe.,trus and conception rate. 

Level of nutrition 

Low Medium iiigh SED Probability 
(L) (M) (Ht) level 

Number of ewes 30 30 35
 
Pre-niating phase (56 days):
 
- Daily liveweight gain (g) 37 
 22 46 19.5 0.495
 
- Frequency of oestrusl:
 

- zero 31
53 9 10.4 0.016 
30 40 38- one 7.7 0.438 

- two 15 26 41 7.9 0.047 
- three 2 3 13 7.8 0.421 

Mating phase (68 days): 
- Liveweight at mating (kg) 41 43 50 1.7 0.004
 
- Conception rate':
 

- first mating 
 56 70 69 14.3 0.538 
- second mating 18 23 20 13.4 0.733 
- suibsequent matings 26 7 11 12.8 0.213 

I.P'i cenraper ot c*es in category. 

body condition occurs during summer when conception taking place. Thereafter, intact
stubbles of low nutritive val ic are the only rams accompanied the ewes until late October.
available feed resource. )efining the ram: ratio and ramsThe ewe was 1:15 all 

relatimsh ip between body condition and 
 carried l marker crayon to indicate that
ferti I ity is therefore atn important goal, mating had occurred. The L flock grazed
since surv'eys show that lambing rate is below sparse native pasture (marginal land), while
the gerntic potential of tile local Awassi the M nad 11 flocks also hd access to cereal 

illp 90%breed in to of flcks. A 3-year study stubbles. In addition to grain .,tht 11 flock 
wag conidicttwd in which litcxeight was tsed as received small amoints of s uppleirentary feed. an indicator of body conlition since a Although the If flock was significantly 
techniqni suitable for direct mcasurement of heavier than tileM and 1. flocks at mating, tl.a

tIre litter has riot been developed for this differences in daily liveweigit gainus of tire
fal-tail'd breed. flocks, werrc not silnificant luring te 56 day

The three experimental flocks subjected to premating phase (Table 27). The frequcncy of
hig'h (11). lic(illl (M), or low (I.) lels of oestrus illireased with level of nutrition fron
ntrition, were used in the study. tine 1. to tileIIThe flock- tie highest values for 
average livcwcight of floks 50, ,3, anoestrusthe was occurred in1 tile1, flock andl the
and ,11 kg during mating ir August and highet values for single or multiple
Septenber each year. Vasectomised rams ot-stuscs occurred in Ihe 11 flock. 
accomrpaniel tile ewes fron -arly May until late There was a tendency for more N and If ewes 
July so that tileeffect of liveweight oil tie to conceive at tie first and second matings
number of oestruses could be assessed without compared with the L ewes (Table 27). As a 
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result, 26% of L ewes were mated three or more 
times compared with 7 and I I % in tile M and H 
ewes, respectively. The frequency of 
conception during the first and second 17 days 
increased with ewe livewcight. 

The relationship between lambing rate and 
ewe liveweight at mating is given in Fig. 26. 

A curvilinear rela:ionship is expected for the 
breed since, below 35 kg, ewes become 
anoestrus and above 50 k- lambing rate reaches 
a nIan. However, a linear regression gaveJ:i1kn. 
the best Aii for the present results as 
liveweights wcre 38 - 50 kg. 

This stuidy confirmed (hat ewe livewcight 
at inating has a marked effect on reproductive 
function and fertility. The reproductive 
season of well nourished ewes starts earlier, 

oestrLses are lesr frequent. and conception 
rates are higher, compared with ewes in poor 
condition. Contrary to miodern management 
thinking, tradiional systems wAhich allow the 
continuous prescnce of rains and an associated 
long lambing season, ensure satisfactory 
lambing rates and a supply of milk products to 
the family or for sale ovir at least 6 months 
of the year. "'hcsc aspects njust be considered 
when desigoing managemcia strategies which 
allow the maximum fertility '4fihe t)reed to be 
reached.--E.F. iotonson and F. liahiady. 

Helminth Burdens of Sheep 

'rhe severity of helminth infections in sheep 
and the egg-laying pattern of parasites inust 
be measured before deciding on appropriate 
control nieasnr-s. This was the major goal of 
a recently coipleted I8-nmonth survey using 
sheep selected li'orn tihe 1.. N, and If flocks. 
The nutritional regimes imposed on the sheep 
ilmade it possible to assess their toh .ancec to 
a parasite burden. '[he sheep had not 
previously been trcale(l with antlhclminthic';. 

Six ewes, six female yearlings (I year old 
at the beginning of the survey), and six na lc 
lambs were selected at random from each of the 
three experimental flocks. This resulted in 

110 

100 - ,0 0 

90 

80 

E 0 

60 

0 

5io
 

38 42 46 50 54 
Liveweight (kq) 

Fig. 26. Influence of ewe liveweight at mating on lambing 

rate: the fitted regression was significant at P <0.001 (r2 

0.75). 

animals with different body conditions when 
monitoring of faccal egg and larval burdens 
began in lFebinary 1984. Monitoring of the 
lam bs s-tarted I month after birth. 

Eggs of easily identifiable nematodes 
(Nematodirus sp. ain( Marshalla,,,ia sp.) and 
cestodes (Moniezia sp.) were extracted from 
faccal samples by flotation in saturated salt 
solution and conted using McMaster slides. 
Lungworms, of various genera were counted as 
first-stage larvae after extraction from 
faeces. Results for Neinatodirus and 
Marshallagiaare expressed as number of ejgs/g 
faeces; for Moniezia as present o absent; and 
for lungworms on a nunerical scale from 0 to 
3. where a value of 0.5 or less indicates a 
low level of infection and above 1.5 a severe 
infection. 

The seasonal changes in sheep liveweight, 
,fir temperature, relative humidity, and thc 
level of infection with four of the above 
iarasites ire shown in Figs 27 and 28, in 
chronological order to illustrate tile 
transition from lambs to adult ewes. The data 
for yearlings and adults were obtained 
concurrently with those for lambs. Patterns 
of neiatode eggs and larvae in faeces are 
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related to climatic characteristics and to All egg counts were well below thehost immunity. During the hot, dry summer threshold for a severe infection in bothwhen host immunity following spring infection Marshallagia (2000 eggs/g) and Nemnatodirms
ishigh, faecal egg counts are low since the (600 eggs/g). Lambs in the well nourished
parasites enter the arrested or hypobiotic flocks tended to show higher infection levels
phase. In the autumn, as immunity levels and than in the L and M flocks, but this did nottemperatures fall and humidity rises, the occur with yearlings and adults. Moniezia
parasites become active and faccal burdens levels, which are not shown, were low andincrease, reaching a peak in spring. This little affected by sheep age or level of
peak is accentuated by the post-parturient nutrition. 
rise in parasite activity associated with These results must be interpreted withlaibing in winter, care since faecal counts can be a poor

Differences in infection depending on indicator of a parasite burden. There aresheep, age, level of nutrition, and nematode also large differences in the pathogenicity of 
species were apparent during the season. Mean different helminth species, which must bepeak levels of infection from three taken into account. Lungworms are probably
observations inspring each separated by a the only parasites likely to cause a loss of
month, were used to compare these factors. A productivity in Awassi sheep at Tel Hadya.
iiigh number of lungworm larvae indicated a There is evidence that burdens in well severe level of infection in all groups of nourished sheep may be higher than in poorly
well nourished adult sheep, but only in the nourished sheep which may intdicate the abilitylambs of the poorly nourished flocks (Table of the former to tolerate a higher parasite28). In the flock subjected to a medium level burden without an effect on productivity. The
of nutrition, hungworm infections were high in continued reinfection of replacements andyearling and adult ewes but low in lambs, adults following the well known development of 

Low nutrition Medium nutrition - High nutrition 

:?S 30 . .._..." 

.
i 10 . 

Lambs (S) Ye,'rlings ( - Adults ( ) 

Month and sheep age-group
 
Fig. 27. Seasonal liveweight changes of male lambs, female yearlings, and adult ewes 
subjected to three nutritional regimes.

Bimonthly means are given.
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Fig. 28. Seasonal chnngs in (a) s ir temperature (°~C)and relsitive humidty 1%), and faecalbrdenI ul (U) IungtJorms
(infection score), (c) INernaodirus (eggs per g faeces), and (d) Marshallagia(c~yper iil ccs)4 lams, ,y.ing. and ewes 
subjected to a low, moditirr, and highlevel of nutrition. Bimonthly means are giveln. 
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Table 28. Peak faecal, larval, and egg burdens for four nheatode genera In sheep flocks 
subjected to three levels of nutriiion. 

Level of nutrition 

Nenatodes Age Low Mediun High Probability 
category (L) (m) (11) SED level 

Lungwormi Adults (?) 0.7 2.2 1.9 0.55 <0.001 
Yearlings (?) 1.2 1.9 1.8 0.72 0.163 
Lambs (6) 1.7 1.0 1.6 0.45 0.018 

tiarshallagia Adults 343 137.1157 164 0.037 
(EPG) 2 Yearlings 158 179 145 123.6 0.890 

Lambs 186 428 425 99.9 < 0.001 

Nemnatodi-us AduL!!s 35 25 97 58.7 6.080 
(EPG)2 Yearlings 162 63 76 96.8 0.169 

Lambs 122 178 261 79.5 0.015 

1. Severity of inflection: 0-0.5 = mild; 0.5-1.5 moderate; 1.5-3.0=severe. 
2. Eggs per gramt fieces. 

host immunity suggests that immunity is of locations iii Syria. Such feeds represent a 
short duration, a result contrary to reports large proportion of the direct costs of a
in the literature, sheep breeding or fattening operation and any

Future research will n:tempt to define the way increasing efficiency of feed willof use 
threshold at which lungworms affeci markedly bencfit profitability. Indeed,
productivity. Studies oil Marshallagia and farmers are fecedig such large amounts of 
Nematodirus will cease since the recorded supplements in winter that it appears
levels of infection are unlikely to reduce unnecessary for flocks to be taken to grazing.
pioductivity. This is particularly true where marginal

Generous assistanec, from the Japanese grazing k poor. Feed saved during winter and 
International Cooperation Agency made this used in summer might have a positive effect on 
research possible.--G. Orita and E.F. To1son. flock fertility. It might also be better to 

give some of the excess directly to lambs 
These questions were studied in'a series 

of experiments. One experintnl compared the
Ewe and Lamb Feeding performance of ewes and lambs receiving 

supplements in a grazing and a confinedBarley grain and straw account for over half system. Two others studied supplementation of 
of the energy supplied by liberal amounts of suckling lanris (creep feeding) and the growth
feed given to sheep flocks in winter. Barley performance of intensively fed lambs. 
grain is also an important component of the Finally, the effect of a protein supplement on 
concentrate feeds offered to lambs in the liveweight changes of ewes grazing cereal 
commercial fattening operations at several stubbles was investigated. 
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Supplementary Feeding of Grazing and Confined 
Ewes 


The three experimental flocks were offered low 
(L), medium (M), and high (H) levels of 
supplementary feed during lactation, estimated 
to cover 190, 1!5, and 130% of the 
metabolizable energy (ME) needs, respectively, 
Each flock was split to give confining versus 
grazing treatments. The former were peuned 
while the latw'r spent about 6 hours on poor 
marginal land each day and were penned for the 
rest of the time. 

The intakes of drI mattel (DM), ME, and 
crude protein differed significantly between 
flocks bNo not hw.vcen management systems 

(Table 29). However, differences in ME intake 
between flocks wete smaller when expressed on 
the basis of metabolic body weight (kg0 . 75). 
)ifferences in liveweights and liveweight 

changes of ewes were small. However, penned 
ewes tended to lose more liveweight than when 
grazing, and losses were higher in the L than 
in the H flock. 

Penning during pregnancy led to 
significantly heavier lambs at birth. 
However, at weaning, lambs in the grazing 
flocks were slightly heavier because they had 
a higher growth rate. 

Grazing ewes removed 200 - 300 kg DM/ha 
fiom the native pasture which offered 400 
700 kg I)M/ha at the start of winter. The 

Table 29. i)ai intakes by ewes of dry matter, metabolizable energy and crude protein, 
and live, eighis and liveweight changes of ewes and Iambs until 56 days after lambing. 

Level of nutrition: 
Management system: 

Ewes
 
Numbcr of ewe, 
Daiiy intakes: 
- dry mtier (g) 
-metabolizable 

energy (MJ) 
- met. encrg 

(kJ/M1BW 2) 
- crude proiein (g) 

Liveweights (kg): 
- starl lactation 
- after 56 days 
- daily %n (g) 

Larbs
 
Nunoer of lambs 
Liveweights (kg): 
-birti: weight 

after 56 days 
- daily gain 

2. Mletabolic body weight. 

Low Meditm High 
Grazed Fenned Grazed Pennied Grazed Penned 

6 4 8 9 20 7 

928 952 1249 1230 1601 1753 150.5 

10.8 11.1 13.8 13.6 17.1 19.2 1.68 

755 784 833 857 970 973 75.8 
120 123 141 139 180 198 17.3 

38.2 40.2 46.2 45.5 50.7 57.9 4.41 
34.2 33.3 41.9 40.1 47.1 53.5 4.06 

-73 123 -76 -96 -64 -80 52.6 

6 4 8 9 20 7 

4.1 4.5 4.8 4.6 4.8 5.5 0.51 
14.8 13.1 17.7 16.4 16.6 16.2 1.89 

190 151 230 207 211 186 30.7 



Livestock Management and Nutrition 315 

Table 30. Growth rates of male Awassi lambs during suckling 
at two levels of ewe nutrition, and a subsequ'nt fattening 
phase, and feed conversion ratio during fattening. 

Level of nutrition 
during suckling 

Medium (M) High (if) SED 
= 8)(it (n=8)
 

Suckling phase (70 days):
 
- daily gain (g) 223 230 17.9
 
Fattening phase (77 days)
 
- age at start (days) 68 70 1.07
 
- start liveweight (kg) 19.7 21.1 1.16 
- end livweight (kg) 39.2 44.0 2.81 
- daily gain (g) 254 297 27.9 
- feed intake (g): 

- concentrate 1011 1211 
- vetch hay 100 100 

- feed conversion ratio 2 4,.0 4.2 

1. X30 kg whole I'arley grain, 150 kg soya-bean meal, 20 kg vitamin-mtilerlI mix. 
2. kg feed/kg liveweight gain. 

herbage grazed was barely sufficient to give a feeding trial were weaned at about 10 wecks 
slight liveweight increase. However, when and offered a concentrate dict for 77 days. 
herbage on offer falls below 300 kg DM/ha it Management during suckling had little effect 
may become advantageous to confine flocks, on growth rate up to weaning (Table 30), but 
Such levels of herbage were recorded for Bueda the small initial difference which developed 
marginal land iii the winter of 1983/84.--E.F. between the liveweights of the two groums 
Thomson and F. lhhad,, increased to 4.8 kg by "he end of the 

hI'tteing 1 The higher (laily gaini:hase. of the 
Lamb Fattening H lambs was associated v.ith a higher 

concentrate intake but feed conversion ratios 
'[he intensive fattening of lambs has several were unchanged. 
important advantages. It allows the 'Tu is study cotfirms that male Awassi lambs 
considerable growth potential cf the Awassi are efficient feed :onv'c rter up to 40 kg 
breed tc be exploited; it could allow native livewei,;t. t-iowever, earlier weaning may 
pasture o i marginal land to regener;!,e by improve efficiency sliilfurther and r-lease 
reducing grazing pressure tinspriii and more 111ole milk for sale or home use. Fed 
of the ew;e's milk is availaNc for sale or conversion ratio'; of kimlh in local fced lots 
home tisi . (oi(1 be halved through iiipro(vd i ai agenlet 

To ;tudy growth (lul ing intensive and nutrition; this is equi,.:tldet to doubling 
fattening, eight male lambs from the medium the meat production from a unit of barley 
(M) and well (H) nourished flocks of the ewe grain.--E.F. Ahomson and . Ihladwv. 



316 Pasture, Foraqe, and Livestock 

Creep Feeding :)f Lamnbs 

Previous experiments at Tel Hada showed thai 
Awas.i ewes produce sulficient milk to enable 
their lanhs to reach a liveweighi of I0 kg in 
21 days. Thrrafcr, lamb growth nay be 
limitcd unless !tdditional feed is offered. 
Creep iscdin, one way of helping Iambs to 
reach ,heir roth onial so a small study 
of tllI, sVsicih \.va;s c)rltuctd. 

tW.o ,r'up., ut hla ing .-',VasSi e,,rs verlc 
solce'ited tron a1 flock ioi uscd in time Unit 
Farin m'jec 0 !)noilp ccckcd I00% 

'Mcdiumil) and 11ci othel 130,' (t igh') of 

mothers (creep tceding). The remaining lambs 
served as cntrols. The expeirnent continued 
until the lambs v,'cre 70 dav.s old. 

During the irst 21 lvs. IL itake of the 
.lecdium and lligh roups were :;imilar (1hable 

.1), and grovth rate" of ambs "w'ere also 
simiilir. Thme[icafte. Lmb. receiving cretp 
tced tm'.i' 0 - 80', inerc wci.'hml daily than 
tIe c(atmlOIS. Cold \wcather dming tht! second 

their metabolizable energy (ME) requirements 
from concentrates. 
half the lambs 
progressively given 
where thc, were not 

After 21 (lays' suckling, 
in each flock were 
access to concentrates 

in comqettion with their 

Table 31. 
responses of 

E liveweight 
mbs to creep feed. 

changes aind nietallizulmle energy iota he. mnid groutlh 

Le,vel if sippit'lliwwrytfeed 

Medium ilih 

Control Croep Control Creep S1 

Number of ewes 
Ewe lierfOrlm'allCe 

Phase 1 (21 days): 
Initial liveweight (kg) 

- Daily gidr. (g) 
- Met. energy intakc (MJ) 

Phase 2 (49 lays):
 
- Initial liveweiglt (kg) 

- daily gain (g) 

- Mel. en igy intake (MJ) 


Landb peri rrclrlilCe 
Phase I (21 da) s 
- b ieightlivi (kg) 
- daity pain tt' 
llav, 2 (,19 diy:s) 
- initial livcwi, hit (g) 

daily gil (g) 
- crcep h'vcrd inlake 

- dry mnattel (g) 
- Met. energy (MIJ) 

t VG,i,~hIauiuiimi7 stuire. 

8 8 10 9 

43.6 438 43.6 42,4 2.63 
-179 -167 -85 -143 105.1 
13.5 12.3 14.6 12.6 2.28 

39.9 40.3 41.8 39.4 2.78 
-59 -23 9 -2 47.5 
13.1 12.8 16.8 13.9 1.22 

4.7 4.3 4.5 4.2 0.48 
225 260 216 253 53.4 

10.2 9.0 9.8 8.7 1.37 
103 187 114 183 48.7 

158 146 14.0 
2.0 1.8 0.18 
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phase may have reduced lamb performance to 
atypical levels. However, this experiment 
strongly suggests that lanbs hnefit from 
creep feeding, and Further studies are 
iiecded .--E.F. T!,c.nson and A. iaifl tid Zonc.,. 
hes'wmr' Ihulmm , ,') , I aic:) 

Stuibbl. Cra,,. mid Protein supplokr.cnlation 

iorth i ;mod %.2,st 
heawily ,icpndt o crel o'i;bles duriliq 
stlmmer. NMnCIUi, :'IdiCS h. ILt t 

Sheep 1lock iii Ali AsiIaime 

0hi teil i 
sinail ameunt of !r(oin prenliOtel: the inltil." of 
low qu,t!i!,' tra',. hut t;i-. 
of sheep grazi;ng stul les 
varicntie', Mill Or 
SttlenieallitJOl. has iot b 

"li.: thinct c"pcrii'iail 
-i) were i: ii;th k n 

June I91P5. lIc tiicnit 

period cf 3' days\'.whl 
wlealt t tlbhtl: fromt ser;al 

v.',iht cilglic:.; 
oI dificri: cer-al 
without potein 

le x ,m.llr(d 


flocks. (i- MNI. arid 
,lil,;hich started in 

id :1 p i'n-ylinary 

Ih L Pock grazed 
\a*Witi,- aid file 

M and It flocks glazed barle'N slui;btc (L, Aihi 
A bi:d). )Mirig the mail period of 63 days. 
all flock, grized treal stu bles. For the 
preliminary lrcriod, ewes within flocks were 

divided into I control group and a group 
receiving 100 g cotton seed cake daily per 
animal. I)uring the main period, the control 
and supplemented groups of the. L and , flocks 
grazed either inxi td wheat stuhhles or Hourani 
wheat stobbi'. res)cc.v,%-ty. The 11 flock was 
itrther suhivid.Ovd to grir/ s:'Ibblcs of the 
nw wheat cu!ti,'.. Sham I and Shale 2. At 
the start of the tnl. mtmpts to balance 
straw, r.vail thities across itre-:itments were 
only pi'.tly sul.c.,flIc, 
hetween 

availbilit( 
lhC 


ilocks at 

\.aiotiinsir" 

diil;>i-nces in 
the stll" of the 

t0 itc, iics duinti Ow 
('ibihe .21 Except 

ilitakcs pr kg n1,.abcolic 
were similar I o ,I 

and comparisons 
colninonded by straw 

liv'eweights ,,ithin 
experilntl were due 

preli orilnary period 
it the 1. flock, straw 

5)
 body weight W 0.7
the controls. Iit ihe 

sulpleileitt:d Ircrlll-lts; fih'v . t,simuilar.x' 
Sopple'rnctiitcn . withIlprotein increasedl 


liveweilhIl i in afll tteatllells (Fig. 2)). 
althouigh til teckdt1 ' a', Nliificant only in 
the 1. anrd %I I'hocks. If. is a result of 
suppleniltl latilil. tarmbing ral increases by 2% 
(2 lamb(s/1( cvers) for ever y kg of extra 
liveweight, and ihe stubble is grazed in this 

'Tabh 32. Daih iirlrcs of ita . grain ant cotlou kee(t cake and livlicight changcs of ,%iassi .hrcelp,Mirt or without 
cot imoneed cake g.rizing sir)c of threeppte rotr torin. grr Ahemlvarieties for 63 dim.S. 

Li~csvewe3,lit (siirielrt 

+ cOttoeiedit cake 

Nui her nf slivep 
Area of slihbles dia) 
Stocking rate (ni/dav) 

)aily iliakes per tiead. 
- availta te straw Ig) 

-esidual strav, (g) 
;traw inrlke (g) 

- grain ig) 
- cottonseed cake (g) 
Straw iljake (g/WQ75) 

Liveweights
- end (kg) 
start
(kg) 
daily liveweighl gain 

I Vl'liil mritl lld t 

t.ow Itorrlii) Mti iin(lhoirani) 

-(SC +CSC -'SC -CSC 

22 22 27 27 
2.02 202 1.73 1.73 
4.f) 14.) tO.I I .1 

1021) I1t2 1554 I068 
139 4(X 738 340 
590 762 816 827 
67 61 14 10 
0 I(0 0 I00 

38 40 52 .18 

37.9 43.4 39.4 ,40.0 
39.1 42.1 39.4 42.1. 

-18.1 19.3 0.8 53.2 

Iligh (Stiii 1) 2)tligtr (IShIan 

-CSC -CSC -CSC +-CSC S 

12 12 12 12 
0,00 0.00 0.00 0.00 
8.8 8.8 8.8 8 8 

121) 121 1577 1577
 
354 42 598 715
 
850 78 979 8o2
 
14 1 12 12
 
1) 10 0 1() 
47 21 53 44 

48 0 52.8 49.6 541 4.(X) 
48.3 52.4 48.7 52.5 4.32 
-5.3 6.0 14.1 25.8 29.39 
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Fig. 29. Liveweight of sheep grazing cereal stubb-. ,vith and 

without supplementation with cottonseed cake. 

I. Flock H grazing Sham 2 wheat with supplement 
2. Flock H grazing Sham 1 wheat with supplement 
3. Flock H grazing Sham 2 wheat only 
4. Flock H grazing Sham 1wheat only 
5. Flock M grazing Hourani wheat with supplement 

6. Flock M grazinn Hourani wheat only 
7. Flock L grazing various varieties with supplement 

8. Flock L grazing various varieties only. 

way for 126 days. the protein supplementation 
should improve larmbing by a total of up to 
14%, depending on cereal variety and straw 
availabilitv. This increase would markedly 
increase flock profitability. 

We know that sheep lose weight if stocked 

at a high rate on cereal stubble. lthis loss 
can be arrested by ndding a small quantity of 
protein supplement, such as cottonseed cake. 
which is readily available in Syria. !t wever. 

tie local variety. 11ourani, and the imprn,,ed 

varieties. Shani I and Sham 2, appeared to give 

different ainial responses itnder protein 
suppletmrenlation. Further studies are 

necessary to determine whether there are 
interactions between protein supp!enientalion, 

cereal variety, and stubble availability. 
--E. F. Thomson and F. lihady. 

Nutritve Value of Straw 

Extensive research in 1984 showed that factors 

such as nitrogen fertilization, time of 
sowing, seed rate, and grazing at the 

tillering stage did not influence tile 
value of barley :;traw. However, 

preliminary feeding trials indicated that 
there were substantial differences in straw 
quality between barley cultivars. These 

differences were associated with variations in 
the proportions of leaf blade, leaf sheath, 
and stem in the straw. Taller cultivars or 
those which iatured early had less leaf and 
muore stem than shorter, late mnattrinrg ones. 
mreisten as s ortant bausin dry 

Syrian conditions. barley plants were shorter 

anld contained llore leaf 1han those growl in a 

temperate environment. Variation also 
occurred in the chemical cotl position adld in 
vilro digestibility of the leaf blade and 

stem. Ste ns of taller cultivars were more 

lignified and less digestible. 

Nutritive Value of Forage 

ICARDA places considerable effort in the 
breeding and agronomy of common vetch (Vicia 
sativa), forage pea (I'is tm sotivUo), and. to a 
lesser extent. chickling (Lathvrmus sativits). 
However, the nutritive value of these species 
for rumiinants has not been stifficiently 

Mtudied. particularly in the case of forage 
pea which seems to be the least palatable. A 
study was therefore conducted in which fresh 
herbage, hay. and straw of common vetch. 

chicing, forage pea. and barley were fed ad 

libittma to Avkassi sheep to measure intake and 
digestibiitv. Als,, eleastlred were the 
harvesling losses Auing hay-making and the 

yields of energy and proleinr harvested at the 
hay, compared with the malture stage. Barley 
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Table 33. Hay yields and harvesting losses of barley
vetch, pea and lathyrus (hg DM per ha, 100% flowering
early pod stage). 

Barley Vetch Pea Lathyrus 

Potential yield' 4432 4977 6181 3583 
Harvested yield' 4432 4009 2876 3133 
Apparent loss % 0 19 53 13 

I. See text Ibr explanation. 

was added as a treatment because of its intake, respectively. By the mature stage,importance as a fecdstuff in the region. forage pea intake was above that of barley butThe four species were sown in two still about half that of vetch and chickling.replicates. Material theat mid-flowering These results show that barley, commonstage was cut every second day and fed fresh. vetch, and chickling fed as fresh herbage orHay was made by machine, and the mature crop as hay can provide sheep widl, totwo three(straw) Aas hand-pulled and then threshed to times their nietabolizabh- energy (ME)remove the grain. All materials were chopped requirement for maintenance. The liveweightbefore feeding to Awassi wethers. Fresh gains are a clear reflection of these highherbage of each forage was offered to only intakes which would sustain an Awassi ewe atthree sheep, while hay and straw were offered the peak of lactation. However, the MEto four sheep. The voluntary feed intake and intakes of sheep offered fresh pea and pea haydigestibility of the inactrials were measured were below their maintenance requirement asin 28-day digestibility trials, call be seen from the liveweight losses in
There was a high harvesting loss fro-n the Table 34.

forage legumes, similar to those reported in Intakes of vetch and chickling straw wereprevious studies and mainly representing leaf still adequate for maintenance even thoughloss (Table 33). This loss was virtually nil sheep offered vetch lost weight. This can bein barley. The particularly high loss from attributed to a rumen fill effect when passing 
pea is difficult to explaini and may have been from a high to a low level of intake. Thisdue to d(0ctullies in mowing tile crop, which source of error applies to all treatmenis buthad lodged. Grazing of the aftermath by sheep is most obvious when intakes changereduced thcs. losses to between 10 and 20%. substantially between one feed and another.

Result of intake, digestibility, and The trial conlirms the low 
sheep performance are given 

very 
in Table 34. palatabili'y of forage pea observed in severalWhereas the effect of increasing plant earlier studies. No satisfactory explanation

maturity was normal in barl,--y, ccnmmon vetch, for this can be found in the literature sinceand chickling. there was a remarkably low the nutritive value of pea as a forage cropntake of fresh herbage and hay of forae 'a. has not been determined. It is not clearThe lower digestibility of the acid detergen, whether all pea cultivars are unpalatable. butfibre (ADF) in foragi pea is insufficient to there are indications of differences. The lowexplain tie lower intake. Indecd, at the ha paltlability aind the high cold, insect, and4tage. digestibilities of forage pea, vetc h, disease susceptibility of forage pea offsetand barley ADF were similar but forage pea (ihe high yield and nitrogen fixing potentialintake was only 32 and 38% of veich aid barley of the species. The trial has highlighted the 
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ta le 34. I ,lahtr intlnkv tl liko'Ci( Cjil ,tg ,of , 1, ,Iti l ei l trlrdrriI lierbage. hl . or strim, of Ihilr etch.pen. uuidCti'kling. 

irgslt h'rimgv lhty Sirm, 
I
 

il r ,rl V elch e l (II. Ii1 i 2 S , I Ila r hle \ul I i 'Pe n ('h ik li ng S l' 111 rlr ,, V td Vtn l hickl hl S &'Iu 
 i 


[lbiltinltatkes
I')
 

* 2,1 ir l31C 2. i; 5: 2:5X0 12, 2 211 421. '15 21 21 I 1. 1786 8.12 1601 117 

M ttclwI 
hwiakes (,W 

0 
,Jg(0t1 

5) 
I) 25 .17 22 2 3.5 I51 22 1 7 1 19 8 2.I1-1 -.7 I 3. 0 1131 1 53 

* dr, [ Oltir, 14, 1 5 218 I) I 1 17 112 42 ')H I I0 .I,) 7') SO1 72 t Q) 
- e! cnTpz5(IJ) '1.I-I 1221 258 1)72 1,1 5 S7 1If1i. 391 921 Il.6 227 57.1 360 107 577 

tDireslii)itv. 
-li mailer 1,9 7 7?,9 hI 6 7 I 2 '91 , 7 I.I1 2.7 1 ' 1 3W.8 5 '0, 5 .I8 -114 I 81 
,i;ganicmIati 72.1 79 I 5,8 77 4 8 0 7 2 69 1.79 1-1.5 53.1 51 t 51.5 1,77 
All) o 55 h 11) .41 7 hI 2 , t, .51) .1-7 3i ) I '2 7 .I 1h I 4('.5 3H31 175 

l~ircigi , harnge .tiy 395 -210 18 112 1) 321 259 -71 2015 ,5.Q 25'9 -27 89 13 55.7 

S. I ,t'ler o, l o, 

need to assess nutritional characteristics of 1.0 

major forage and pasture plants early in the 0.9 Leaf 

evaluation process.--E.F. Thomson. P<0.001. 
0.8 

Proportion of Leaf and Straw Quality 0.7 - Ix . 
Blade tr=0.76 ~ Blade • 

Barley.The Cereal Crops Improvement Program is 0.6 

giving increasing attention to the selection o

~0.5of barley cultivars suitable for areas a A 

receiving less than 300 mm annual rainfall. 2-0. 

As part of this rcscarch, PFLP is involved in ,r -0.76 * 
sanpling mature barley plants at Breda to 0.3 oo o 
invcstigate the influence of plant height and 0 .2 e 0o 

time to tmaturity on proportions of leaf blade 0 

and stem. Leaf proportion (blade + sheath) 0.1 (r 0.81 '1 

was very st~ongly influenced by stem lengthwa ey srnl eghI I I I 
(Fig. 30). varying between 0.7 and 0.8 when 

10 20 30 40 50 6)
stem length was 15 - 20 cm compared with 0.5 - Stem length (cm) 
0.6 when stein length was 40 - 50 cm.
0.6pwen of leaf blade was less than 0.3 il Fig. 30. Proportion of leaf (blade + sheath), leaf blade orly,
Proportion and stem in barley otraw of F3 segregating populations at 

taller plants bitl was 0.5 - 0.6 in shorter Breda, plotted against stem length. 

plants (Fig. 30). interestingly, tie and 31. Although Arabi Abiad was slightly 
regression coefficient for changes in leaf shorter than Arabi Aswd (Table 35) they were 
blade proportion with sten length was higher 
(-0.01 vetsus -0.004) for naterial grown at otherwise very similar. 
Breda it 1985 compared with material grown at Wheat. l'reviotI , itnreported inormation 'rota 

Tel Hadya in 1984. These restIts suggest that diurtim and bread wheat tri ils ha'rvested in 1983 
plant morphology is important in determining show that there is wide variiition ii straw 

the Plutritive value t;f different barley quality (Table 36): straw Iront durum wheat inay 
straws. be stiperior to that of bread Mheal. This 

Similar restilis were obtained on straw question was studied by exatmining the 

from the traditional cultivars (landraces), proportion of leaf blade, leaf sheath. and 

Arabi Abiad (white) and Arabi Aswad (black), stem in samples from three wheal trials 

as can be seen from a comparison of Figs 30 conducted in 1984/85 (Table 37). Despite 
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0.9 0.9 
0.8 	 *<001 Leaf *** P<0.001. 

Leaf0.8 (r -0.76 ..) 

0.7 - (r =-0.59 	 0.7
C A 

.2- 0.6- AAA
 
0 

0 0.5 	 "E V0.5 

0. 0 0 

0
 

0.4 -	 0 0 0 0.4 
0 0 
 0 

0.3 	 0.3 00 

Stem >
0.2 	 -(r =0.59 * 0.2 Stem 80I-

0
 

(r = 0.76 *
 
0.1 
 0.1 

I I I I ]I 	 1 

10 20 30 40 50 10 20 30 40 50 
Stem length (cmf Stern length (cm) 

Fig. 31. Proportion of leaf and stern in barley straw of land- Fig. 32. Proportion of leaf and stern in the straw of 28 wheat 
races at Breda, plotted aiainst stem length. cultivars grown at Tel Haoya, plotted against stern length. 

being taller, durumn wheat had similar leaf 
proportions compared withl the iread wheats. Talble 35. Comparison of morphology of bairley

As has been consislentlv found in barley, varieties Arabi Abiad and Arabi Aswad at Breda. 
the proportion of h:at it) wheat is 
significantly infltcnced y stem Icngth (Table Arabi A'abi 
38 and Fig. 32). But. although tem uiater Abind Asw'ad 
ntay in flt .n,,tc leaf prolortio. it is less Stem length (cm) 31.7 32.9
important than lengl. An increase in lite Days to maturily 173.2 172.9 
mniber of dav,; t)It eading cau:;ed an incrtease 
in leaf l)lrpollion similar to that in harley. Pro)ortion
It appears that tary cf the principles of' Tolal leaf 0.64 0.62 
ICARDA's research with harley .;,rrw art also Lcaf blade 0.41 0.37
applicable to wheal straw.--/.?S. Ojpper Le.af sheath 0.23 0.25 
(IT)RI): S. Cefc(tarclli, A. Nuchil, o.d G.O. Stei 	 0.36 0.38 
Ferraro(Cer'a/Crops ntpovOntent I'rogramn). 

Table 36. Variation in the ntritive valie of ,wheat st raw. 

l)r11 wheat 	 Bread wheat 

Mean SEIM Range Mean SEM Range 

Crude protein 2.7 0.06 2.4-3.2 2.2 0.17 1.9-2.7

D value 36.1 0.29 
 34.4-37.6 30.9 0.51 27. 1-.5.5
 
Neutral detergent fiber (%) 78.0 0.31 75.1-80.6 78.6 1.17 76.5-. (. I

Ash (%) 	 9.8 0.85 8.4-1 1.6 9.5 0.69 8.3-10.8 

1. Digcstihle organic matter (g/100 g dry m tter). 
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tiropotii of leaf blade and sheathITable 37. Stein iiorpihlog) and Ile inwheat strw. 

3
t)i IIllIIIhent l)iuruiii %ilwat Bread i leat

Mean .EM R e iiiMeanSUN Range Mean SM Range 

Stein lenglth(ciii) 52.1 I 27 -11.2 o3 2 52.2 I 12 38 S c1 - 30.8 0.,)4 28,0-44.1. 
Stein diallilcrl(o ill) 2.) ,07 2.3 .17 3.0 0.07 2.5-4.0) 2.or ) )0 2.5- -3.) 

Prolportion
 

Total leat 0.o2 0.01 0.01-0.70 0.00 0.01 0 51 0.70 0.3 )01 0.54-0.74 
Lear blade 0.43 ).0! 027 0.52 0.40 0.01 1)31-).54 ).37 0.01 0.30-0.49 
Leal sheath 0 1) 0.)05 0. 15-0.2o 0.20 0.0 ) 0 15-1.30 0.2o o.003 0.22-0.29 

Stem 0.38 0)M u.30 l)0 0.-40 0I) 1 32-0.-) ) .37 0.01 0.20-0.46 

x 1,'. P-;t21.1"I H 1 tlll, ' I oNote, NM utriahl ,hl t:o cewtrti] cihop, 1111 h11 t'CItWPt fI11 tlht 11 Rt''I'tII1 1 - II~'r il II) I 'I M N I 

Table 38. Correlation coefficients between genotype 
characteristics and leaf blade, leal -4eath, and stem 
proportions in elite bread wheat lines. 

Stetil length Stem diameter Days to 
(cm) (cm) hending 

Total leaf -0.76*** -0.25 0.20 
Leaf blade -0.78*** -0.30 0.22 
Leaf sheath 0.19 0.19 -0.08 
Stem 0.76*** 0.25 -G.20 

*** P<0.001 

Voluntary Intake and )igestlbillty of Barley followed closely. Overall liveweight changes 
Straw were not significantly different but animals 

on Xrabi Abiad and C03 straw maintained 
Siraw was obtainted from seven barley cultivars liveweight without Supplementation. 
which htd been mechanically harvested at Tel Correlation coefficients )etween the 

Hadya at a cutting height of 15-20 cm. Arabi feeding values of straws and cultivar 
Abiad straw, harvested in a similar way, was characteristics showed that intakes were 
purchased from a nearby farm. The straws %%ere higher in later miaturing cultivars (lable 40). 
chopped to ii length of 2.5 cm antd each was fi-d A quadratic functionldescribed mute precisely 
for 28 days to four A,,vassi wethers house'' in the relationship between the VF! of organic 
digestibility crates. Straw was offered at matter aId days to maturity (Fig. 33). 
20% above appetite levels without lul)rovenitvi in intake was partly a result of a 
Sulpplementationi. higher proportion of leaf since leaf material 

Voluntary feed intake (VI) of straw breaks down more rapidly in lie rumien enabling 
varied significantly between barley cultivars the sheep to eat more. hM vitro digestibility 
so that considerable differences in daily M F measured with cellulase indicated that leaf 
supply were apparent (Table 39): intake of ME material frout late ntattring cultivars was more 
from Arabi Abiad straw was highest but C63 digestible.-B.S. Capper (IDRI) and E.F.7hoinson. 

http:0.20-0.46
http:0.22-0.29
http:0.30-0.49
http:0.54-0.74
http:0.01-0.70
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Table 39. Feeding value of unsupplemented straw from eight cultivars of barlc%. 

ERi Rihane Arabi 1 
Arar Apain S' Albiad Beecther Itaiia C03 Antares Sig. SEN 

(Cnolll'vp charactcristics 
SICt IL fh (tin) 
)aV, (o 11u rlitv 

[.tli plopolljon 

-18.0 
142 

0)62 

39.2 
1413 

0.3 

49.3 
14.1 

0.65 

69.0 
146o 

0.53 

01) 0 
1-17 

1.54 

(11.2 
151 

O.WI) 

13.4 
15o 

0.64 

iDigesdliit% 

l)1\ maele 
()ry;Ini(- mmtitr 

44.5 
47.7 

42.9 
45.8 

45.3 
47.7 

46.5 
49.8 

42.6 
45.2 

40.4 
43.0 

43.0 
45.7 

40.6 
43.5 

* 

ns 
0.47 
0.51 

Intake (giV 0) "/da) 

I)l\v mir 
i)r Irlic 1h,11lr 

o):.s.tj I oigiiiic matter 

34.8 
31.0 
14.7 

39.0 
34.9 
15.9 

40.3 
36.6 
17.4 

51.1 
47.5 
23.7 

38.9 
35.0 
16.1 

4.3.8 
39.2 
17.0 

50.9 
45.9 
21.0 

45.2 
40.8 
17.8 

** 
** 
* 

0.93 
0.82 
0.50 

.Mtlallizabeh ncrgy (NJ/day) 

.".pl 5.1 

.I ,H i .I~i t' i.tJli~tliflW~ii 7.5 

I -1h( ) -.12 o 

5. t 
7.o 

-13399 

6.0 
7.4 

-107.2 

8.7 
7.9 

+ 17.9 

5.7 
7.7 

-107.1 

5.9 
7.6 

-80.4 

7.7 
7.9 

-8.9 

6.6 
8.0 

-90.4 

* 

is 

irs 

0.42 
1. 1b 

16.3 

Table 40. Correlation coefficients (r) between feeding value or barley straws and culivar 
characteristics. 

Grain Straw Days Stem Leaf 
yield 

(kg/ha) 
yield 

(kg/ha) 
to 

maturity 
length 
(cm) 

propor
lion 

ligestibility (%) 
)ry matter -0.48 -0.64 -0.65 -0.28 0.40 

Organic matter -0.50 -0.68 -0.65 -0.35 0.42 

Inlte (g/V°V7 5/day) 
l)ry matter -0.08 0.82* 0,77* 0.27 0.4 
Organic matter -0.11 0.82* 0.78* 0.27 0.3 
)igestiblc organic matter -0.27 0.71 0.65 0.23 0.5 

•11 < 0 05 

Effect of Barlev Grain and Cottonseed Cake on periods lastetl 28 days and 3upplelents were 
iarle3 Straw Volnnr. Intake and D)igestlio ted each morning followed by straw offered at 

20% above appetite. The digestibility of the
Straw fron four barley cultivars was offered two supplemcnts was incasur'-d in separate
to four Awassi wci!hrs alone or suipplemented trials and the straw digestibility calculated 
with either barley grain, to ,upply energy, or by difference.
 
cottonse'd cake, to supply protein. Feeding Barley grain supplenentation reduced (he
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50- *P <0.05 
,, 

.> 

2 
=0.83 

Sr0improve 

0 30 _______ I -J 
140 145 150 155 160 

Days to maturity 

Fig. 33. Relationship between voluntary intake of barley 

straw, organic matter (OM), and number of days from sowing 
to matur;ty. 

digestibility of Becher, Badia, and C 63 
straws but not EIUApam (Table 41). There were 
substantially improved intakes of C63 and 
ER/Apam. which had leaf proportions of 0.63 
and 0.69, respectively. Intake of Beecher 
slightly increased and Badia sligl'v, 
decreased, these cultivars having leat 
proportions of 0.53 aod 0.54, respectively. 
In contrast, cottonseed cake improved 
digestibility of 3 out of 4 straws. Intake 
was improved markedly for ER/Apam, Badia, and 
C63 straws bi ws less marked for Beecher. 

The effects of supplementation on 
liveweight and the differences between 
varieties were significant. These results 
confirm that later maturing cultivars 
generally have belter quality stnaw. However, 
supplementato; wit cottonseed cake improved 
the feeding valtie of straw from the early 
maturing iLu!s Mpim. This, togethertiS -/A 
with the results ol s,;j plemen:el1 straw from 
Bada.d , n ';t the' c;istenceu of cultivar 
N supplement intlc'itiomv. (Grnetally it 
all1pia: helter lo sipplement straws with 
cottontse(1 cakc than with barley grain.--B.S. 
(o er ("1!) wid 1.. Thoinson. 

Fulure Straw R.iestrchl 

There is a giobal concern among livestock 
scientists that the breeding of cereals for 
increased -1d and lodging-resistance may 

adversely affect the nutritive value of straw.
It is 	 considered that shorter, thicker, and 

stiffer stems would give straw of less value. 
However, research at ICARDA has shown that 
breeding for shorter material may actually 

straw value; stem diameter is not 
importaet and consumption of early-maturing 
cultivars appears to be lower. This can be
partly explained by lower p:oportions of leaf
blade 	and by structural .- chemical factors 

which may influence ri nutn degradation. For 
example, variation in levels of certain 
phenolic compounds of low molecular weight, 
such as p-coumaric and ferulic acids, have 
been implicated in affecting straw digestion 
by rumen micro-organisms. '.he extent to which 
these substances vary in straws from different 
culhivars will be investigated.--B.S. Capper 
(7MDRI). 

Training 

Training is considered an essential part of 
the Program's activities. It is a way by 
which our results cart be put into practice and 
disseminate,] to other countries. The Program 
aims to impirove technical skills for research 
in the subjtcts of pastures, forages, and 
livestock. 

The 	 following training was offered in 
1984/85. 

I. 	 A residential course of 3 months duration 
(March-. une). 

2. 	 Individual training for Junior 
Scientists. 

Residential Course 

The residential course took place at Tel Hadya 
where eight trainees from seven countries 
(Egypt, Ethio 1:a, Somalia, Syria, North Yemen, 
Pakistan, an, China) participated. The 
syllabus focused on field and laboratory 
techniques for annual forage production and 



Table 41. Influence of barley grain BG) and cottonseed cake (CSC) supplementation on the feeding value of strw from contrasting barley cultihars. 

Type ofsupplement Nil 

ER/Apans 

BG CSC Nil 

liecher 

B(; CSC Nil 

Badis 

RG CSC Nil 

C3 

BG CSC Cultivars 

Signilficane 

Supplementation SEM 
Amount of supplement
Ig dry maner day) 165.h 123.0 171.6 132.8 163.0 130.3 176.2 132.6 

Stra, digestibility 1%)Dr% naner 
Organic matter 

42.9 
45.8 

42.9 
45.7 

46.2 
49.1 

42.t 
45.2 

40.8 
43.6 

42.9 
45.9 

40.4 
43.0 

35.3 
37.7 

43.7 
46.8 

43.0 
45.7 

40.6 
43.5 

42.6 
45.1 ** 

.. 0.39 
0.41 

Strai intake (g W 0 
5 
idav)I

Dry matter 
Organic matter 
Digestible organic maner 

39.0 
34.9 
15.Q 

46.6 
41.7 
18.9 

62.1 
55 6 
27.3 

3R.9 
35.6 
16.1 

40 9 
37.4 
16.3 

47.6 
43 5 
20.0 

43.8 
39.2 
17.0 

45.4 
40.6 
15.7 

61.0 
54.5 
25.5 

50.9 
45.9 
21.0 

57.5 
51.8 
22.5 

61.9 
55.7 
25.1 

** 

** 

0.99 
0.89 
0.48 

Estimated netalijzable 
ence-gy suppiv (%i 'day)Straw 

Supplement 
Total 

5,6 

5.6 

6.9 

2.3 
9.2 

9.8 

1.3 
11.1 

5.7 

5.7 

5.9 

2.4 
8.3 

7.2 

1.4 
8.6 

5.9 

5,9 

5.5 

2.3 
7.8 

9.4 

1.4 
10.8 

7.7 

7.7 

8.4 

2.5 
10.9 

9.5 

1.4 
10.9 

0.22 

Estimated ME requirementfor mainteniance (O.Jdas) 7.6 7.7 7.7 7.7 7.7 8.0 7.6 7.4 8.0 7.9 8.1 8.2 as ns 0.15 
Li'.eseight change (g da%) -133.9 + 17.9 +196.4 -107.1 +17.9 +98.2 -80.4 +80.4 +169.7 -8.9 +133.9 +232.2 * 12.0 

n I%tet,, t'n u l. • 1 ¢+ 04 .. - , t1 5< 

1---at.Jkg 
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breeding, annual pastures, marginal land varying frol 2 weeks to 9 nonths. They Norked 

improvement, gernmplasm evaluation and closely with senior scientists on subjects 
utilization, Inicrobiology, and livestock relevant to research in tlhi r national 

hti.,bandry. Seventy-fivt percent of the time programs. 
was devoted it practical work and 25% to Two rescarch aIssistants from Olt, Syrian 

lecturt.s. Agricullal lResearcho centre (ARC.) were 

Each participant was assigned a smnll trained in the screcening of annuia forage 
experiment an'd supervised by a senior legumes for lisease isiam:. OOnen hroni the 

scientist, taking into account Wle previous Steppe an'W Range 1)iDi torale receivod I 
experience and background of the trainee and mlontlh's training on surj .v Iehniqucs for the 

his countr ' s needs. This gave the trainee natural vegetation of ma:in iand. 

experience inl planning, conducting, analysing, Another scientist i out the Sltqpe and 

and reporting experiociial work. Details are Range Directorate and cosc from the Pakistan 

given in Table 42. Agricultural Re.earch Coun il were trained tor 
9 months (November I8U-July 1985). Their 

Individual Trairiing training focused Ol CXplerimuWntal sheep flocks, 
livestock on-farm trials, keeping records and 

Seven junior scientists were trained their analysis, and reporting feeding 

individually, the duration of their training experiments. 

Table 42. Experiments assigned to 1985 residential course participants. 

Name of trainee Coumiliy 	 Title of experiment Supervisor 

Adel Isnmaeil El Daly Egypt 	 Determination of residual Dr P.S. Cocks
 
seeds of certain annual
 
Aedicago slip. ill Ittedic
cereal rotation
 

Tedese Tsadik Ethiopia Isolation of rhizobia Dr Luis Materon
 
and plant inoculation
 

Mohamed Muffareh N. Yemen 	 Response of marginal Dr A. Osman
 
land to superphosphate
 
application
 

Khadija Mahdi Somalia Effect of seed size Dr Ali Abd El
 
and seed rate on agr ,nonfic Moneim
 
characters of forage vetch
 

Basam Mawlawi Syria Selection criteria Dr Ali Abd E'
 
for forage velch Moneim
 

Ihtisham Ali Sayed Pakistan Effect of seed size and Dr Ali Abd El
 
seed rate oil herbage Monein
 
and seed yield of
 
forage pea
 

Ghen Guxiand China Forage pea gerinplasm Dr Ali Abd El
 
evaluation Moiteim
 

Zhou Lixia China 	 Evaluation of annual Dr Ali Abd El
 
forages for frost- Moneirn
 
tolerance
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One young scientist from Tanzania was their implications on testing rmethods.trained on marginal land evaluation and Agronomy Journal 51: 132-134.improvement for a period of 7 months Rovira, A.D. 19i0. Soil-borne diseases of(January-July 1985). His training focused on field crops and pastures associated withthe effect of superphosphate on pasture dryland farming. Pages 546-580
productivity, with special emphasis on 

in 
Proceedings of International Congress onindigenous legunes. Dryland Farming, Adelaide, South

From Nepal, a ,'ainee received instruction Ausralia. South Department
on annual forage production (February - April Agriculture, Adelaide, Australia. 

of 

1985). His training focused on agronornic
characteristics of forage legumes and Ihe White, J., and J.L.Harper, 1970. Journal ofdetermination of yield and its conponents. Ecology 58: 467.
 

Former trainees were included in the
 
mailing list for relevant publications and Publications
 
were provided with seeds for use in their own
 
countries. Results are fed back to 
 ICARDA. Journal Articles
 
The Prograni's Training Scientist and senior
 
scientists try to visit the former traitiees io Abd El Moneim, M.A., 
 and Cocks, P.S. 1986.their home countries when on official Adaptation of Medicogo rigidula to abusiness. In these ways trainees maintain cereal-pasture rotation, in north westcontact with the Program, and the success of JournalSyria. of Agricultural Science,
their training can be evaluated.--Ali Abd El Cambridge. (In press.)
Moneini. Capper, B.S., Mel:ni, M., Rihawi, S., Thoninon, 

E.F.and Jenkins, G. 1985. Observations on 
barley straw quality. Animal ProductionReferences 40(3). 369 (Abstract). 

Capper. B.S.. FhomsonE,., Rihawi, S.,Baslow, N.D. 1985. New Zealand Journal of Termanini, A. and MaCrne, R. 19 ,5. TheExperimental Agriculture 13: 5-12. feeding value of straw from differentBiswell, H.H., and Graham, 1956.C.A. Plant genotypes of barley whej,, fed to Awassi 
counts and seed production on California wevhers. Aninial Production 42:337-342.
iannual-type range. Journal of Range Smith. A., and Allcock, P.J. 1985. TheManagement 9: 116-118. iifluence ol specit.. diversity on swardEberhart, S.A., Russel, 1966.and W.A. yield and quality. Jourwa! of Applied
Stability parameters comparingfor Ecology 22: 185-198.
varieties. Crop Science 6: 36-40. Smith, A., and Allcock, P.J. 1985. InfluenceFinlay, K.W., and Wilkinson, G.N. 1963. The of age and year of grth om the botanical
analysis of adaptation in a plant-breeding con;aosition and productivity of swards.pkogram me. Australian Journal of Journal of Agricuiltral Science,
Agricultural Research 14: 742-754. Camnbridge, 105: 299-325. 

Kernick, M.D. 1978. Ecological management of 
arid and semid-arid rangeland inAfrica Conference/Workshop Papers
and the Near and Middle East. Vol, TV. 
FAO, Rome, Italy. Bahhady, A.F. 1984. Methods of sheep breedingMiller, P.A. Williams, .. C., aord Robinson, and their development possibilities inH.F. 1959. Variety x environment Syria. In Proceedings ot hie FAO Expert
interactions ia cotlon vi.riety tests and Consultation on Small Ruminant Research 
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Bahhady, A.F. 1035. The potential for 
increasing small ruminant productioit in 
the Ner East. it Proceedings of the FAO 
Expert Consultation on increasing Small 
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Sofia, Bulgaria. 

Capper, B.S., Rihawi, S., Mekni, M.S. and 
Thomson, E.F. 1985. Factors affecting the 
nutritive va!ue of barley straw for Awassi 
sheep. Pages 842-844 in proceedings of the 
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First International Conference on Animal 
Production inArid Zcries. (Awa, 0., ed.). 
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Cocks, P.S. 1985. Integration of 
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(also published as PFLP Internal Document 
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GENETIC. RESOURCES
 
The Genetic Resources Unit (GRU) was 
established to safeguard and make available 
for crop improvement purposes, the genetic 
variability of those crop species which are of 
interest to the Center. 

To achieve its objectives, the GRU is 
actively pursuing a vigorous program of 
exploration, collection, conservation, 
characterization, evaluation, documentation, 
and distributon of the germplasm of these 
crops. The GRU also conducts sloit training 
courses on all aspects of germplasm activities 
and deploys a portion of its resources to 
germplasm research. 

A seed health laboratory forms part of the 
Unit, to protect against the accidental spread 
of seed-borne diseases and pests as a result 
of the movement of germplasm or breeders' 
macrials. More recently, a virology section 
was established (February 1985) in li,GRU to 
(a)study the incidence of virus diseases, 
(h)develop ,methods of control (or prevention) 
based on ecological and cplidemiciogical 
sttldies, (c) develop mefhods of screening, 
and (d)establish methods for seed testing 
for virus infections, 

in 198.!/85, germplasm rejuvenation, 
evaluation, documentation, and conservation 
werc again accorded high priority in the 
:rogram as specified in the 5-year work plan
developed if 1983/84. !;ignificant progres:zs 
,,,asalso made in enitar.ing the germlasm 
stocks hy collecting geogral)hically and 
genotypically representative germplasin of 
t(A/I)A':; mandate crop.s. Genetic resources 
rescarch and training a.tivlis, although 
.Try iml)ortant, werec restricted Lccatse of tile 
himiled resources avai,tblh for gcrml)lasm 
v,'o1, 

.s a result of germpla.sm collecting 
vXlcpditions conducted in L.gypt, Jordan, 
Pakistan, Turkey an( ;yria, a total of 1593 

new entries weic added to the g.nebank. Staff 
in the GRU multiplied and evaluated 6158 
accession.,, of barley and 562 entries of 
medics. Also, a total of 5510 accessions of 
durum wheat entries was evaluated by the 
Cereal Improvement Program. Tle documentation 
of genetic resources intormation maintained 
its momentun. Additioial passport descriptors 
were assigncd to as many as 16306 germplasm 
entries and all fthe evaluation data generated 
for 6158 avcU.sSions of barley, 4000 of duru n 
wheat, 334! o!chickpeas, 482 of lentils, and 
562 of medics i.avC been added to tie genetic 
resources data base. 

Genetic resources-related rese:arch 
continued in 1984/85 to pro,¢ide the 
information needed to establish efective 
guidelines for collecting stiategics and for 
rationalizing the gerniplasm colicctions. 
Experiments were conducted using 
polyacrylamide gel clectrophoresi; to 
determine Ihe potential of this technique to 
differentiate between accessions within the 
lentil collection aiid withirt the aba bean 
collecion and ,oidentify marker genes which 
Il igh! be associated with resistance Io 
ascochyla blight in chickpeas. Provisional 
results*- from these investigations are 
encouraging and further work will be carried 
out 	 u i.g celectrophoresis and protein banding.

A detailed evaluation was conducted on 22 
dhrunriwheat landraces and varieties from 
Greece and it suggests that a determined 
effort should be made to acqt,ire and utilize 
similar germplasin material from that country. 

The combined efforts of GRU and PFLP, 
togeller with support from IBPGR in the form 
of a research fellowship, were employed in a 
project to investigate tile natural 
distribution and ecology of forage legumes 
nadve to Syria. Tile project is now nearing 
completion. About 3000 accessions of forage 
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legumes were collected from the most important 
areas in Syria where legumes grow. A 
technique known as modal block classification 
was used to group collection sites according 
to climate and soil. The distribution pattern 
of annual Medicogo species (nedics) and their 
ecological interrelationships were studied to 
define ecological groups. Similar analvses 
are in progress for TtIrifi)utn: and other 
genera. 

Training, of regional scientists and 
technicians in genetic resources work was 
limited by the lack of staff and resources. 
Individual short-term training was given to 
three participants, one each from Egypt, 
Tunisia, and Ethiopia. 

New Germplasm in 1984/1985 

Most of the gernhplasm collection at ICARDA has 
come from other centers and institutes and by 
direct exchange witii scientists. These 
provide the basic materiad for the ICARDA crop 
improvement programs to :..velop cultivars and 
breeding lines. Additional variability is 
required if the crop improvement programs are 
to continue to make an impaci. Based on 
available passport information, the specified 
requirements ol plant breeders at ICARl)A. and 
taking into account genetic erosion, 
priorities for gerruplasmn colic-tion were 
established in a 5-year work program for the 
GRU in 1983. Special importance was given to 
the collection of germih, sn in North Africa 
ard the Near East (outries to fill both 
genetic and geographic gaps in the 
collections. In 1984/85, staff members of the 
GRU rooperated with national organizations and 
other scientists and conducted collecting 
missions in Pakistan, Turkey, Jordan, Egypt, 
and Syria. 

Food legume germplasn from Pakistan is 
poorly represt ated in ICARDA's collection, 
The rate of genetic erosion is considered 
severe in most parts of the country because of 
the high frequency of ascochyta blight 

epidemics and the spread of introduced 
cultivars. The main aim of a joint mission 
with the Plant Genetic Resources Laboratory of 
the Pakistan Agricultural Council was to 
obtain samples of kabuli chickpea which 
represent the range of genetic variation in 
the local populations. During this expedition 
in April ' 85, over 40(.) Iilometers were 
travelled As rnai;v as 120 sites were sampled 
in Sind an(d Punjab provinces vhich were not 
covered by earlier missions. A total of 356 
samples wcre collected, consisting of chickpea 
(259). lentil (57), Lthvrus (14). Viin (6), 
and some cereals (20). Most i the chickpea 
samples were kabuli type. 

Food legume gerniplhsm s.,as incollected a 
joint mission orianizu.d bv the A-gean Regional 
Agricultural Rcsea ch institute (ARARI), 
Izmir, and the USDA Plant (fermplasm 
Introduction Center. Pulh-an Turkey 
represents a unique source of food legume 
germpiasm because the southeastern part of the 
country is considered to be the center of 
origin of chickpea and lentil. Many of the 
wild species closely related to cultivaled 
lentil and .iiickpea also occur in certain 
parts of the country. The main aims of the 
expedition wcre (I) to obtain additional 
sources of ascochy a blight resistance and 
cold tolerance in chickpea and lentil, and (2) 
to collect their wild relatives in southeast 
Turkey and the Central Anatolian Plateau. A 
staff member of GRU participated in the 
expedition, and collected 232 germplasm 
samples from 112 sites located rnainly in ihe 
Central Anatolian Plateau. The materials 
collected include chickpea (109), lentil (48), 
cultivated Vicia and Lathvrus (28). and 
different wild legumes ('17). Seven samples of 
Lens orientalis and L.nigricans were found but 
no wild Cicer species were discovered. 

Jordan is an important source of wheat and 
barley gerniplasni. Wild relatives of wheat, 
especially Triticun dicoccoides, which arr 
found in Jordan and southern Syria are 
considered to be an important source of 
drought tolerance, In May 1985, a short 
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mission was conducted in Jordan in A substantial portion of the new germplasnm
collaboration with a scientist from Yarmouk materials was collected from very dryUniversity, Jerdati, and another scientist from habitats, sonic with varying levels of soil
the University of Saskatchewan. Canada. to salinitv. Some of the food legune germplasm
explore and collect cereal germplasm in the n3btained from Turkey were sampled from
northwestern part the A ofof country. total high-altitude aieas. Ascochyta blight
54 samples were obtained from local infection was only mi!d or sonlletites
populations of barley and wheat and ihei: wild completely ab'-ent in sonic of the chickpea
t clatives. fields sampled 'n Tu rkey. Atogtethet, the

During the initial stage of a joint germnplasrn obtained during these missionsproject between the PFLP, and the Desert represents valluable genctic re:;ottrce materials
Institute of Cairo, scientists from the GRU for the inprovement of ICARDA's mandate crops.
PFLP. and the Desert r-siitilte collected All the material will be multiplied during the
forage germplasm in Egypt. rorage legume 1985/6 seaon to obtain sufficient .c,--ds
gerniplasm from Egypt, (except Trifoliom 

for 
detailed evaluation and conservation. 

olexa'rdrinun and species) of additionl'isun are In to field expeditions, passport
considerable importance because of their pooar information on existing collections at other
representation in existing collections at institutes, were requested and obtained theby
ICARDA and elsewhere. During 2 weeks in May, GRU. This resulted in a number of accessions over 50 sites were surveyed to ex"iore and being added to the Center's collection through
collect annual legumes growing on marginal echange from other genebanks and scientific
lands. A total ol . 2 samples were collected institutions. Altogether, 4488 new samplesfront 30 sites i the northeast coastal area from 15 countries were added to the ICARDA
 
(Sinai, annual 
 rainfall 100-1 50nm. sandy germplasm collection (,Table I).

soils), the Jebel Maghara (Sinai, hilly area.
 
ston, "hanintada" soils, and very low rainfall),

and in the northwestern coa';t;d telt between 
 Germnplasr Evaluation 
Alexandria and Marsa Matruh (annual rainfall 
60 -150mm, very saline soils). These samples The characterization and evaluation of
include ,lsiragalus spp. (24). Coronilla sp. germplasm are important for its effective
(5). Hippo(repis spp. (14). lvtnenocaipu sp. utilization by plant breeders and other(2), Len; culinartis (2). Lotus sp,. (17). scientists. In 1984/85, the appraisal of
Medicago spl. (32), Afelilotus sp. (I), gernillasm accessions was carried out as in the
Onobrhvcl' s p. (I), Scorpiuru. sp. (6). previous year to obtain morphological and

Trifoiiuun spp. (17), 'rigonclla spp. (12), and agronomic data on individual accession,.

Vh'ia spp. (2). The GRU continaud to evaluate and document

In the north, northeastern, and southern the bailey germplasni collection. Anparts of Syria. the GRU and PFLP jointly additional 6158 accessions were evaluated for
collected a total of 865 samples of different 25 quantitative and qualitative traits
legume species. This material forms part of recommended in the IBPGR descriptor list
the germplasmn collected during an (AGPG.IBPGR/82/49). The total number of barley
ecogeograp!-+c survey of annual forage and accessions evaluated and documented to date 
pasture legumes in Syria. The most important has increased to 14215. 
genera collected were TriJoliun, Medicago, Complete evaluation and passport
Onobrvchis, Trigonella, Asiragalus, information has been documented for the first
Hypocrepis, tymienocarpus, Scorpiurus, 8000 accessions. The evaluation data were,
Coronilla, and Vicia. statistically analyzed and the first volume of 
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Table 1. Country of origin and number of new gerniplasnm accessions. 

Cereals Food legumes Forages 

Duruni Bread Faba 1rijibium Other 
Country Barley wheat wheat Lentil Chickpea bean Medics spp. species 

Argentina. 3 
Australia 111 58 12 
Bangladesh I 
Cyprus 31 
Ethiopia 79 43 

France 5 
Greece 32 
Italy 2568 
Jordan 29 5 4 9
 
Morocco 

Pakistan 12 57 189 
Romania 1 10 
Soviet Union 22 38 
Syria 93 191 150 67 73
 
Turkey 9 5 404 50 110 13 2
 

Total 50 2610 408 315 534 23 304 125 119
 

a barley germplasm catalog has been prepared good sources of barley germllasm that is early 
for publication, flowering and early maturing, germnplasm with 

The evaluation data were summarized in the high )rotein content could be obtained from 
catalog for two- and six-row barleys, for Ethiopia and Jalpan. 
different growth classes and for different A correlation matrix (Table 3). also 
years. Histograms showing the range and included in the catalog, shows tie 
frequency distribution of different relationships between selected characters. 
characters, were l)repared to illustrate the Plant height is strongly correlated with (lays 
genetic diversity available. 'T'he evaluation to maturitv and lodging. Days to heading is 
data were analyzed, by country of origin, and associated with (lays to maturity, growth 
tie means for each character, with app'ropriate habit, and with growth class. On the other 
measures of variance (Table 2), were printed hand, no correlation is observed for some 
in the catalog. Table 2 shows the geographic economically important characters. No 
distribution of the genetic variation for relationship appears to exist between protein 
seven traits. This information helps to content and kernel size or between spikelet 
identify the most probable sources of some groups per spike and spike density. The 
desirable trails. [or example, Colombia. correlation matrix table can assist the 
Pakistan, and South Africa are potentially breeder to select germplasm with specific 
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)l 77 () i, 1 h (. 1. 20' (1)4g (7 1 - 7,tI | | ),I 111i1isi I 0 1 12 5? 0 .1 109 1 ,) y' WhFt (1 0Of 71 W I I f ,(Ih ij{ 12 1Itlrki", ,1"2-i I 11 22 ) 2 11 I/ 0/i; 
( 1 

I fldSlaw', - , I l 2 i 0 1. .12 
I S1 2 (I 11 771,61 071 i8S (1I -i)) 12 1 211P05 W It, S0 1,t2 01~' 0 ) 0( 1. ) 02 

Y ......l 22 1riI 157 I 'i i l 7X t I ) .)' 7 12,oulh Ah i,., 21 21 1u I i 5 4 
)i 71 1 ; 1 8.1 ; 557 1-12t I. il)I, ? l)I1 18,I 1i 2-1 5;1 1) (1 -is 1 87 11012 ,12 oil t) 11 

(II, ,,I t 11I., i/ I,1 11 171 27 1Si0, ,7 17 2.21 177 1/2(, 17 6 1, 
Y ValUC I-I14o 307 7 21,47 12 o I27 IN Iot). 31 .1(,9(7 

FAA(bh 3. Correlati n,mtrix bei~c,ven ".mnk-,Lhanrictor-,, (of W11Ml)harle,, germlplasuls. 

INS!(I. RN(O Rift. ,"11A. DII: I)NIA lIIl S;S KWT i I'R() LOO)PRO 
GIlA -0.5h ).. -.0.0 8 . 0 ).53 0 0) 0 IQ 0.08 W 1.3 -0 17 00S -0.01
(ICI. 0.24 0.Os -0. l Awl (0.50 -0.35 -0.02 0.21 0.21 -0.0 -0.O06

RNO 0. 11 -0.48 -0.1-I -0.20 -0.17 0A1 0.12 0.37 
 -0 28 -0 07
Ri.11 0.05 -0.09 0.01 0.01 0.21 -0.03 -0.07 -0.0- 0.10
SDE 0.21 0.24 0.15 -0.01 -0. I -0.22 0.13 0.07 

D lEt 0.O0 0.42 0.51 -0.12 -0.13 -0.0! 0.08DMA 0.83 0. 25 -0 03 -0.35 -0.04 0.52
I"Ltt 0.28 0.04, -0.37 -0.01 0.53
SGS 0.09 0.0-I -0.19 0. II
KWI" 0.14 -0.12 0.05
PRO 

-0.70 -0.34I.YStP1O 
0. 11 

GiiA Growth habit ITIl Plant height (cm)
(C. Growth class SGS Spik'let groups/spikt
RNO Row number KWT IXA kernel Iseiglht (g)
Ri11. "achilla hai r length PRO Protcin )

SDI: Spik,- density 
 LYS/PRO Lysinl//proein ratmo

Dili: )ay:, ht!eading LOD 
 Resistancie to lodging

DMA Iays ) lmauril
 

combinations of traits required for a barley accessions from the Germplasm !nstitute at
breeding program. Bari, Italy, were evaluated for 2.; ;,aracters

In 1994/85, durum wheat germplasm was with the support of the Italian Government 
evaluated by the Cereal Improvement Program. In addition to the 627 annual medics
A total of 2941 accessions were evaluated for accessions of 7 species (M.acuh'aa,
18 characters. A further 2569 durum wheat M. blanheana, AM.noena, M.roduita. M. rolala, 
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Al. scutlh"ta, and A. turbinia) which were 
evaluated in We 1983/84 scason. 562 Mledicao 
rigidula accessions of 4 vatieties wvere 

screened or 17 characters last yea. 'I he 
characters evaluated in the field includied 
number of daiys toc flower 5)7 flowering, 
growth habit, length of five randomly chosen 
branches, numbner of se:ondary branches per 
plant t.number of tertiaiy branches pci plant, 
ntlmbt.Cr of -Jos per inflorescence, and icaction 
i tror. The exceptionally (Old ,inter 
allo~sed the cv,lurtion of the accessions for 
frost resistince. Dita were -btained inthe 

laboratory oil secondary branching, tertiary 
branching, l'ngth of the longest branch, 
internode lengti, nmiber of nodes to ihe first 
flowvr, petiole length, leaf area, 100-pod 
weighi. iiumber of seeds/ 100 pods. sed 
weight!I'0 podts, and HW00-sed weight. 

The data obtained in tie 2 years have been 
statistically "am';yzcd. A. wide range of 
variation ', is obscid ,within and beiween the 
se','n ,p cics of mW&s for the trait: studied 
(table 4). ulvction tor pasture plants b:tsed 
on the geuCtic divesitly inhereit illtuises 
speci,,-s, v.ould favor Al.'OCaUN. The mean 

val!c1. of tihe vegtative t;iIs re a, high 
as, or higher than. the v'aloes ohtained for 

the other ,;,pcies. T.radiai.,on the other 
hand, does not standnot as a highlv desiriable 
species, Al.t d .:;, W. bltnvtew':?, tl.'olota, 

At.Y'allaM, an ill. I0-tclvtUl aic Petter seei 
produ(rcs arnd ha,,ve o,:tter pod oid sccd 

characteristics thtIal. oco ,ind Al. rdiaur. 
M.A it 4 tLi'hta is t le only t-rraploid species 
an! this is reflctled in the large leaf area 
and increa ed seed size noted in thi3 species. 
'hese data, couid coniplemeit akliti)nat 
inlfrmatitn onl r'gro tI chia ral ti kties, 
ability to ','ithstand 1"lazing, regenc);i tion 
characteristics and stress rc islaticC to 
enable the, pasture" speciaiist to identify and 

select desirable geriilplasm lIaterial, 
Alsa. the analyses of the evatluation data 

generated in I98= 5 indicated that there are 
differences in SOiTc of the quantitlive traits 
studied in ilth four boinical vaiicties of 

v. rigidula. A comparison of the minimull, 
nmaxinm11. and mean values obtained for the 
descriptor; suggests that accessions of 

A. rigiduhi vai agreii.s have a broad range of 
variability (Table 5). 

Gerinpiisrn Docimnetntalion 

For accessions in any collection to be useful 

to breeders, as ouch ilrtornation ,s possible 
imust be x-ulahlo samplestalc concerning the 
and their ,cccc characteristics. The 
documentation ot both i,:sporit and evaluation 
inf.orinatieot using i computterized data base 
system. enables thc heidvi to iully exploit 
the genetic iversity inherent in a gerniplasin 
collection. ,, a data base system can also 
assit;t ii 1it Identification of duplicate 
Cliries and .ti:graphi,oila llections. 

In 1984I85. Iassport inlormaliii-, for 12138 
bar'cy, 2175 food !tWgume, and 446 forage 
OUCcSSiOili was3 added tW the data bank. 
Collettion iifor-mation tor 16,17 reccntly 
collected germplas . samples was also recorded 
oil Ilaglctic tapes (Table 0). 

'Effort has also lbccn mald' to coilect and 
record reliable informoation on the 
Lharacteristis if 6ermolasni at'cessions of 
ICARDA's clneiic resources colIections. In 
1004/85, evashation data on 6158 barley 

accc;ssions (21 d1escriptors), 41000 Iurunt wheat 
accessio'q (22), 3.3,I chickpea entries (4), 
482 lentil -ntrirs (12), and 562 annual 
Afedic'go oinchs) entries (17 descriptors) 
weic docunmenied and added to the genetic 
resources data base (l'abIl7). 

The pxia.slport infrrnialioni ant evaluation 
(lilt.already ret:,ul for bt leyled 1),158 
accessions will he anatlyzed stltistically to 
produce a second volume of a bailey germplasm 
catalog. Also, the data obtained froi the 

evaltation studies on 627 accessions of medics 
in I=08.3/81, arld 562 accessions of Aledwago 
rigidut in 19,84/85 have been processed and 
analyzed for a medics geripasm caitlog 

(Tables .1 and Ft. These catalogs will be 

http:ntlmbt.Cr
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Table 4. Minimum. maximum, mean, and standard deviation for 15 characters in seven species of medics, 198311984. 
__________N.Mt. two/h'ata 	 bhucheoato 

Characters 	 Mm. Max. Mean SD Mil. Max. Mean SI) 
Days to flower t50%) 97.0 111.2 98.0137.0 7,849 130.0 120.0 5.851
 
No o! branches/plant 3,2 5.4 1.2
8.6 1.228 8.6 5.1 1.411 
Length 	of random
 

branches (cm) 
 7.0 52.1 19.1 7.573 17.0 58.1 30.3 Q 18' 
I ength of longest
 

branch (cm) 
 9.4 53.5 24.3 7.963 20.1 63.4 -41.5 8.800
 
Internode length (cr1) 
 1.6 6.0 3.4 0.885 1.9 5.8 1.3 0.774
 
No of nodes to Ist flower 1.6 12.0 5.1 1.369 5.0 11.6 8.0 
 1.359
No of Ix)Is/infloresccnce 1.0 2.6 1.2 0.2,11 1.0 2.6 1. 0.362
 
Petiole length (cm) 0.4 2.9 1.3 0.4 1.0 0.250
0.382 1.1 
Ixaf area (cm 1) 8.6 4,4.3 22.4 0.990 13.3 38.3 23.4 6.318

Vigor 1.0 4.0 2.7 
 0.593 1.0 3.04.0 0.599
1(X)-IX)d Aeighl (g) 	 34.75.6 20.1 5.108 5.7 20.1 15.0 2.846
Seed Acight/1(X) pds (g) 1.8 11.4 5.1 1.2,10 1.3 6.3 4.,1 0.840 
Seed no/I(X) xds 435.0 842.0 612.4 60.250 358.0 798.0 o70..0 75.792
Seed weight g, 2.0 209 .0 81.3 38.086 0.7 212.0 10I .o 5,1.o6
I(XX)-secd (eight 2.9 8.7 	 4.0(g) 	 12.8 1.7)8 8.8 0. h 1.033 

h. 	noean . radio:,'
Characters Mil. Max. Mean SI) Mil. Max. Mean SI)
 

l)avs to flo'. .i (50)"') 114.0 131.0 
 124.4 3.907 !02.0 139.0 122.0 8,6 !(
No of bralclle plhnt 4.2 9.1 6.2 I 221 2.2 9.2 5.1 1.385 
ILength 	of random 

branchte, (col) 10.8 55.7 40.4 9.1,15 8.4 35.7 21.0 6.577
 
.egIbtl of longest
 

bralch rLm)'m 13.8 58.5 42.1 8.580 12.4 37.6 22.4 6.368
hoc; node length (Cn) 2.4 8.7 5.6 1.027 1.0 4., 2.7 0.791 
No of nodes toIst flower 3.8 8.6 0.4 1.102 2.8 7.8 5,6 0.903
No oml xHs,'imflIre,,tenc 1.2 4.4 2.,4 0.705 1.0 3.0 1.8 0.562 

erioIc lenth 	 0.6 1.9 0.265I ml 1.3 0.14 1.5 0..) 0.25') 
rea 11.8l.atm a kmn) 30.4 21.9 -1.182 6.1 18.6 12.0 2.61,1

Vigor 1.0 3.3 1.04.0 0.024 3.0 2.2 0.591
(YI '' mg (g) 2.6 5.5 -1.10 0.03 1.0 5.9 2.9 1.029 

Scemwtmiglht, 'IP )" 0.8 1.7 1.2 0.30.2 -) 3.2 IA 0.607
,ced no)lo IA) po, 39) 0 52'4.0 ,101.2 47.9:3 219.0 602.0 *112.9 76.978 
Sed wright (g) 24.0 169.0 75 5 32.021 3.0 I-1-1.0 (13.3 41.090
IW(XOtd ',tiIl (g) 2.o 4.2 3.2 0.359 1.4 6.1 3.3 0.995 
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Table 4. (Contd). 

Al.rzjiata .!. scutelaia Al.t'urbtrzata 
Characters Min. Max. Mean SD Min. Max. Mean SD M:n. Max. Mean SD 

Days toflower (50".) 102.0 132.0 114.1 6.948 104.0 131.0 116.8 7.730 98.0 139.0 1 17.2 8.723 
No of branches plant 3.4 8 0 5.3 0941 2.4 9.2 3.9 1.3-1,4 2.8 7.5 4.7 1.023 

Length of random 
branches (cm) 13.0 52.9 26.5 8.641 11 I 49.5 24.7 11.388 6.3 60.4 29.0 13.624 

Length of c:gest 
brandh ,t.n) 18.0 59.2 32.4 7.814 14.3 55.4 2-.6 9 923 11.0 53.8 30.7 9.759 

Internode length (cm) 1.5 5.9 3.7 0.888 1.9 5.2 3 4 0.812 2.1 8.6 4.9 1.529 
No of nodes to 1st flower 5.0 9.2 7.0 1.081 3.2 7.2 -.1 1.165 2.8 8.0 5.3 1.228 
No of pads, inflorescence 1.4 5.0 2.7 0.875 .0 2.0 1.4 0.255 1.0 4.0 2.2 0.696 
Petiole length (cm) 0.3 2.1 1.1 0.379 0.9 2.7 1.q 0.402 0.3 2.8 1.5 0.600 
Leaf area (Cm-) 11.2 42.1 20.8 5.960 13.4 45.4 28.7 6.514 .5 38.8 23.1 6 114 
Vigor 2.0 4.0 3.1 0.569 1.0 -t.0 2.4 0.638 1.0 4.0 2.6 0.852 
100-pod weight (g) 4.0 17.8 8.8 3.470 10.1 29.0 18.6 3.973 3 8 13.8 8.2 2.292 
Seed Xeighrl00 pods (g) 1.5 7.1 3.4 1.257 3.0 9.3 5,6 1.4;8 1.2 3.8 2.0 0.468 
Seed no: I0 pods 351.0 891.0 552.6 120.406 41.0 542.0 425.9 48.023 344.0 725.0 484.5 84.570 
Seed weight tg) 20.0 262.0 118.6 58.491 0.9 71.0 26.6 16.290 3.0 107.0 49.4 30.342 
i000-seed weight;g) 3.9 8.9 n.2 1.257 .9 20.1 12 9 2.4i2 2.2 10.0 4.6 1.302 

Table 5. Minimum, maximum, mean, and standard deviation for 12 characters in four subspecies of Al. rigidlda, 1984/85. 

M r' taa'a xc!":,h, .1 m~a,'. 4! rttd 
"a'. cr ls ar. ,;,:eae 5ar. ,' z s:t. h,::s 

Characters Min. Max. %lean SD Min. Max. Niean SD Min. !tax. Mean SD Min. Max. Mean SD 

D ys to tf,,er )50" 
No ofbranths pant 

121 
20 

11 0 
7 F 

1-S4 
46 

5 317 
136 

121.0 
2, 

1550 
7 2 

308 
489 

7 7,1 
1 ()Rf 

122 
3 0 

14-0 
6 4 

2 41 
4 

t,775 

)35 
1220 

2 
1500 

S 

128.8 
4 5 

5,463 
1.017 

Length ot ran-Iom 
branches (cm) 8.j 489 218 S 449 82 40.1 20 I 7h72 107 276 14 5372 io') 

4 
75 8,9331 

Length of longest 
branch cm) 1 2 57 S 3o0 Q 1:9 109 -180 285 Q 24 170 5 3 2Q 7 9 719 142 6 3 359 10443 

lnternodelcngth crn) 
No of nodes rt,isNtloU.e 

14 
1.9 

5 9 
7 t 

3 3 
4.4 

0 
! 

)54 
1'1 

I (1 
2 2 

5 5 
7 R 

3 1 
4 4 

I 021 
1 5rw, 

2 0 
2 2 

5 9 
8 0 

1 
4 b 

0 X4 
I 4, 

1 57 
7 , 

39 
4 4 

1 030 
1 256 

No of pod, inflorcscerce 1 0 113 0341 1 0 26 1 2 0.411 10 2 2 1293 I') 2 4 13 0.299 
Petiolelength coM) 0.3 12 07 0171 n.3 1.0 0 0.159 03 10 0 0154 '3 0Q 06 0142 
Leaf area c, ) 3.9 132 82 103 4.9 126 84 i79) 54 114 S3 1623 45 6 8.q 2293 
lI,0-pod,eightIgp
aeedno t)'9) Ils 

5.7 
4830 

2 7 
091.0 

14. 1 
825 6 

3 9",-
11 , 776 

4., 
43.0 

22.4 
9080 

12 1 
93 3 I 

3.6,5
42477 

8 4 
5140 

18 2 
101010 

12 8 
7G6 7 

2.981 
145 333 

57 
55S 0 

29 1 
Q0 2 0 

12 7 
692.4 

4,791
10t,35 

Seed ieight 100pvds(g) . 9.2 4.9 12- 1 7 8.1 4 0 1 244 26 5 8 4 3 1 034 21 Q. 4.3 1.432 
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Table 6. Documentation status of the germplasm passj.ort and collection data at ICARDA. 

ICARDA's holding Documented in 1985 Documented to date 

Crop 
Number of 
accessions 

Descriptors 
to be 

documented 
Number of 
accessions 

Descriptors/ 
crop 

Number of 
accessions 

Descriptors/ 
crop 

Barley 
Durum wheat 
Bread wheat 

15195 
19438 
2125 

15 
15 
15 

12138 9 12138 
10207 

637 

15 
3 

10 

Chickpea 
Lenfil 
Faba bean 

5920 
6181 
3316 

15 
15 
15 

370 
105 

1600 

15 
15 
15 

5726 
5525 
1600 

15 
15 
15 

1549 9 

Medics 
Iistan spp. 
Vicia spp. 
Collection data 

3536 
3230 
2869 
6647 

15 
15 
15 
25 

304 
10 

132 
1647 

15 
7 
5 

25 

3536 
3230 
2869 
6647 

15 
7 
5 

15/25 

Table 7. Documentation status of the germplasm evaluation information at ICARDA. 

ICARDA's holding Documented in 1985 Documented to date 

Descriptors
Number of to be Number of Descriptors/ Number of Descriptors/

Crop accessions documented accessions crop accessions crop 

Barley 15195 24 6158 24 14158 24
Durum wheat 19438 22 5000 9 

4000 22 4000 22 

Chickpca(W)l 5920 29 7 3344 29 
Chickpea(S) 2 18 3341 4 3341 18
Lentil 6181 26 4550 26 

482 12 482 12 

Medics 3536 19 627 19 
562 17 562 17 

1. Spring planted. 

2. Winter planted. 
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published il. !986 after all passport 
information has been completely updated. 

Joint efforts have also been madc with the 
Food Legume Improvement Prograni. to complete 
and update the available passport information 
on faba bean IL3 accessions. In 1985, 
passport information for 1600 accessions was 
completed and corrected, and additional 
infornation will be requested from donor 
institutions where necessary. This work will 
be continued ill 1986 on the second part of the 
colle''tiou to produce a catalog of faba bear. 
1LB passport inforniation. The catfloged 
infornation will make it easier to use the 
faba bean genilplasm collection efficienlv. 
The catalog will be used to provide 
ilnfornlation to other institutes holding faba 
bean geril)lasin coliections. 

A computerized seed stock control system 
has been developed and information oil the 
precise location of accessions in cold storage 
has been entered into the system. Further 
information oil the seed stocks preserved will 
be continuously added, and the system will be 
used to record seed movement and retrieve 
information on existing seed stocks. 

Rejuvenatiom., Conservation, anid 
Distribution of Germplhsn 

An inventory conducted in the previous year 
revealed that seeds of a very large iumiber of 
accessions were in short smlpply to iiieet 
storage requirement, IHigh priority was 
therefore given to multiplication and 
rejuvenation of germplasm accessions, to 
obtain sufficient quantities of high-quality 
seeds for conservation in niediuui-tern storage 

conditions (4 -t 2'C and 15 Y7 relative 
hunlidity). Considerable effort has been made 
to rejuvenate the available germlplasm and 
provide new seed stocks for cons:ervation under 
controlled conditions. Seed saiiples of 6524 
barley accessions wei e processed for cold 
storage in 1985. A total of 12524 barley 
accessions are now conserved: this represents 
more than 82% of the entire barley gerniplasin 

collecion. The remaining part of the barley 
collection will be rejuvenated iin the 1985/86 
season. About 2-700 duruni wheat samples also 
meet storage reqi'irements and will be 
processed for mediul-term storage of 1985. 
From tie food legume collections, 5310 
chickpea and 20)80 lentil accessions were 
planted for multiplic:ition. )ue to the small 
amounts of seeds obtained as a result of fro, 
damage during the exceptionl ly cold winter in 
1985, some of the accessions iust undei'go 
another cycle of multiplication in the 1980 
season. The seed yields of 280 letil and 
2868 chickpea accessions were suffticientlv 
high to ie processed for ;!lcl *sion v.iih lhe 
gernipla.,ll ina"eriai ilready prc:er\',d (lalIlc 8). 

The considerable nuilmber of accessions, 
which iiS! be rejuvenated prior 'o ;<-', is 
decreasing but tl. rc still remains .1 -Inolnc(iis 
backlog of accessioi. (about 6 ' ,if tile total 
germplasni collection) to be niluhidied before 
proper storage. About 5000 acV't..;sions from 
the durum wheat colic. tion, all lit ,avaiable 
'icia and LaIhvrus germplasr.. (3313 

accessions), and the renaiiiing part of tle 
lentil and chickpea collections (1400 cnries) 

will be multiplitJ in the 1985/1980 season to 

obtain adequate quantities of seed for 
conservation aiid distribution. 

Genetic materials are being transferred mw 
the cold store for temporary storage to 
prevent further deterioration of geritplast 
saiiples which are designated for rejuvenation 
in later years. Part of the fatli bean 
collection and gernilflasiii of, sonic wild -;pccies 
aid to1ages hmve already Ieen placed in 
controlled envir,,nnfent storage. 

The GRU plays an ilportantl rot H ti' 

distribution of ICARDA's gerinplasm. The Scd 
lealth Laboratory assists iii lic rapid md 
sa fe movement of see-d saniples bw estal'lishilg 
appropriate quarantine safeuids 'Ind 
monitoring the health of thl gerlla;il ,iplex 

received and dispatched. in 18,1/8:., 15020 
samplei of 20 crops were dimibuted p-axpn 
request to 24 countries (Table -)) frout lhe 
genitic resources collections. 
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Table 8. Freseiii status of collections. 

Nvmber of Nmnber of Number of 
Total accesslons in accessions uccessios InCrop number of medium-term to be long-term

accemions storage multiplied storage 

Cereals 
Barley 15195 12524 
 267i

Durum wheat 19438 	 2700 
 16738 
 5475

Dread wheat 2125 
 2125
 

Food legunes
Lentil 6181 	 3846 
 2335 
 4958

Chickpea 5920 2882 
 3044

Faba bean 3316 	 900 
 3316

Wild Lt'ns spp. 	 III IIl 	 IlI

Wild Cicer spp. 	 24 24 24 

Forages
 
Anmual medics 3536 

Pjis41 spp. 

2347
 
3230 
 2980 3221


Vicia spp. 	 2869 2390
 
Trifcliwn spp. 933 
 933

Trigonella spp. 144 
 144

AstrgN V(1Us spp). 310 
 310

Onobrvchis spp. 746 
 746

Alfalfa 85t 
 858
 
L1'vrus spp. 533 489

Triticaie (forage) 1565 
 565

Barley (forage) 1719 	 529 
,.Ivena spp. 531 531 
 87 	 531

Grasses 622 
 622
 

Total 69912 	 23518 
 43364 
 14185
 

Genetic Resources-P.elated Research 	 old varieties, and wild relatives of ICARDA's 
crops, investigations utilizing techniques for 
measuring genetic diversity andThe main objective of the 	 identifyinggenetic resources redundant duplicate accessions in theresearch carried out independently in the GRU collections, and studies aimed at defining andor in collaboration with scientists in delimiting 	 areasthe 	 geographical and ecologicalcrop improvement programs, is to promote the environment where diversitygeneic exists,utilization of germplasm for crop improvement, are some of the projects providing 	 informationEvaluation studies of germplasni of landraces, 	 that could be used to enhance the utilization 
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Table 9. Number o! geiniolasm samples distributed to different countries In 1984185.* 

Cereals Food Legumes Forages 

Durmi Bread Faba Vicia Other 
Country Barley wheat wheat Chickpea Lentil bean Medics spp. spp. 

Algeria 5 
Australia 148 64 18 
Bangladesh 700 
China 329
 
Cyprus 38 5 8
 

Egypt 1000 3000 852 1 3
 
Ethiopia 144 69 8
 
han 
 4
 
Italy 8 100 108 11
 
Japan 107 1 

Liberia 10
 
Netherlands 3
 
Pal:istan 500 26
40 10
 
Polard 3
 
Saudi Arabia I
 

Somalia 9 
Sudan 500 
 4
 
Sultanate of
 
Omn 
 2 12
 

Syria 184 42 818 13 3
 
Tanzania 
 2 2 4
 

Tunisia 2000 2 
 3
 
Turkey 2000
 
United Kingdom 100 2
 
United States 2000
 

Total 1187 3042 852 6933 2057 490 271 114 80 
* Figures do nft inclutle br,'!ding materials sent for inwrnation ilnurseries. 

of genetic resources,. variability in the germplasm collection, (b)
During 1984/85, research was conducted to determine the variation between durum wheat 

(a) to further investigale the puwtntial of landraces, and (c) to study the natural 
electrophoretic techniques to differentiate distribution and ecology of native forage and 
between accessions and study the genetic pasture legumes in Syria. 
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Electrophoresis Studies were interpreted as relative genetic distances 
among accessions and accession groups.


In 1983/84, preliminary research was carried
 
out in the GRU to determine the suitabiliy of

isozyme electrophoresis for identifying Isozymes Variation 
 Between Annual Medics
duplicates in the germplasm collection and (Mediospp.)
differentiating between morphologically A total of 74 accessions of annual medics from 
sim ilar species and subspecies. A species of anua l medics from 

Isoenzyme electrophoresis car, be used to seven species (M.rigidula, M.aculeata,
detect a large number of genetic markers. M.blanchieana, l iotata, ea.turbinata,
Esterase isozyme electrophoresis is one of the M.!iuoralis, and . tancatulo) each with twomost commonly used systems; these isozymes subspecies were chosen, together with one are relatively easy to detect in different putative hybrid (M.truncatula x M.Iittoraiis),plant species, and they nearly always show to study their esterase isozyme pattern. The
variation. In 1985, esterase electrophoresis plants were grown in the field and at the 4-6 was carried out to a) investigate the 	 isozyme leaf stage the topmost leaves were harvested 
pattern in seven species of annual medics and and assayed for non-specific esterases. 
one putative hybrid and to chemically A total of 25 bands w-re detected withdifferentiate between species and subspecies, different frequencies in the 74 accessions
b) identify duplicate accessions of lentils, studied. The observed banding patterns showed
c) study the isozyme pattern of accessions of a high degree of polymorphism between species,chickpeas which show different reaction to although some of the bands were monomorphic
ascochyta blight, aid d) differentiate between (present or absent in all the accessions 
genotypt; of bean differentfaba with 	 studied) within each species.
geographical origin. The band at Rf 0.04 is monomorphic in all 

Electrophoresis was performed through 7% accessions of M.rotata and M.blncwheana, but 
poly:'.cr:'!aride gels which were then 	 assayed it also presentwas with different frequencies
for non-specific esterase using oc -naphthyl in the other species. The band at Rf 0.10 isacetate substrate and Fast Blue R.R. salt as also monomorphic and therefore appeared in allstain. The ,osition of eact band was accessions of M.blancheana, M.Iitorali.,
determined following the procedures described M.turbinita, and in the hybrid M.truncatula x
 
in ICARDA Annual Report (1984) and by Mitoralis. The bands at Rf 0.21, 0.35, and

utilizing a densitometer. 
 0.38 were present in all the accessions of the 

Genetic diversity of the accessions was hybrid M. truncatula x M.littoralis,
estimated by the Shandon-Weaver diversity M.itioralis, and M.turbinata, but they were
index (H') which was calculated using the not always observed in the accessions in the
following formula: 

n 	
other species. The bard at position 0.17 was
absent in all the accessions of M.litoralisH': = - pi log pi - (n-I) but present with different frequencies in the 
other species. Notably, a band at Rf 0.02 waswhere (n) is the number of genotypes and (pi) present in all the accessions. Some other

;s the proportion of the total number of bands with Rf values 0.44, 0.46. 0.48, 0.50,
entries having ith genotype (individual band), and 0.52 which were consistently absent inAccessions were grouped by cluster certain species, differentiated these species
analysis on the basis of average frequencies fror" others in which they were present.
of individual bands, using the BMDP The banding patterns shown in Fig. I canstatistical software. Amalgamation distances be used to group the germplasm accessions by 
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T.j j Fig. 2. Diversity indics and amalgamation distances 

Md Io among seven Medicago species and one putative hybrid. 

the medics gernplasn collection. The esnge of 

Tines-etee Dicrmiato nb Bea of 
spe]ies. ri hvariability is indicated by thle diversity

oevdi h sIe tudied rev s idices (H') as shown in Fig. 2. The banding
appears T can characterizell rigid9 to b ferylos to pattern observed be used to

ferniplas g m accessions and thus provide
ttsupplementary data in additon to that 

Discrimination Between Faban Bean Lines of 
FiG. 1. Banding pattern of asterase isozymes in different Different Geographic Origin 
Medicago species. 

Frc~ious study onl clectrophoresis of esterase 
species. Clustering thle banding pattern isozymecs in faba Ivan proved valuable i n 
observed itt thle species studied reveals measuring thle actual outcrossing percentage 
existing relationships in usterase isozymecs. amiong lines using different isolation 
M.ripidu la appears to b,- vory close to techniques. The same study showed that there 
MRocuh'aia in t1-,1S respect, but widely is a considerable amnutot of variation in 
separated from M.liuoralis (Fig. 2). different germplasni acci-ssions and that 

The results of this study woujld suggest isozymes can be used to characterize somec of 
that considerable genetic variation exists in these differences. 
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The aim of this study on selected lines
to Amalgamation distancewas inves:igate whether isozyme patterns z 08 

reflect the geographic origin of the o o 
 ity
accessions. Thirteen lines were selected from index 
six countries (Ethiopia, Iraq, Jordan, Ethiopia 1.636 
Lebanon, Syria, and Turkey) and grown in the 
experimental field at Tel Hadya. The topmost Syria 1.395 
expanded leaf was collected from plants at the

4-6 leaf stage, and electrophoresis 
 was Iraq 1.603 
performed through 7% polyacrylamide gels which
 
were then assayed for non-specific eserases.
 

A total of 39 esterase bands were observed 
 . Turkey 1.505 
with different frequencies in the material
 
studied. Within-line variation was detected 
 Lebanon 1.732 
in all accessions. Amalgamation distances
 
calculated for lines 
 from the same country Jordan 1.582 
showed that the Lebanese accessions were the
 
closest to the Jordanian materials and that Fig. 3. Diversity indices and amalgamation distances

tie Iraqi and Turkish accessions were similar, among faba bean lines from different origin.
Accessions from these four countries formed a 
separate group, while the Ethiopian materials 
appeared to be most distinct; the Syrian faba Table 1OChickpea liles with different reaction
bean lines occupied an intermediate position to ascochyla blight. 
(Fig. 3). 

rhe results show that isozyme Tolerant lines Resistant lines Susceptible lines
electrophoresis can be successful!y used to ILC 482 ILC 187 ILC 83 
test the genetic homogeneity of faba bean ILC 484 ILC 2506 ILC 132
 
lines and isozyme -FLHP-8 can be
the frequencies I-41 ILC 3279 ILC 464related to the origin of the gernlplasm FLIP-81-59 ILC 3856 ILC 613 
samples. FLIP-81-64 FLIP-81-293 ILC 629 

Esterase Isozymes Variation in Chickpea (Cicer A total of 41 different bands werearietunn L.) detected in tie chickpea accessions, and 
cluster analysis showed no grouping consistentThe variation in esterase isozyme banding from with reaction to ascochyta blight (Fig. 4).

15 lines of chickpea with different reaction These preliminary results suggest that there
to ,!scochyta blight (Table 10) was is no relationship between the overallinvestigated to determine whether specific esterase isozyme and topattern reaction
banding patterns would characterize each of ascochyta blight in the accessions studied.these groups. The results also indi 2ate that at least Iwo

Seect sanples were crushed tioroughly with independent sources of resistance genes can be2ml of an extractant containing 20% suspected, two the(w/v) as of resistant lines 
sucrose solution with I % bronophenol blue showed isozyne patterns which were completely
(BP3) as a marker dye. Electrophoresis was different from the other resistant materials.performed through polyacrylarnide gels which This could also be explained by the 
were then assayed for esterases. independent segregation of genes governing 
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Amalgamation distance 
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ILC 132-S 
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I LC 83-
ILC83-S 
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ILC 484-T 

ILC 2506-R 
FLIP 81-293-R 

Fig. 4. Amalgamation distances among 15 chickpea lines 

with different reaction to ascochyta blight. 

esterase isozymes and resistance. Certain 
bands were either compleiely absent or present 
at very low frequencies in susceptible lines, 
but they were observed at much higher 
frequencies in resistant and tolerant 
material. A more detailed study could reveal 
specific relationships between certain bands 
and resistance to ascochyta blight, 

Al extension of this study to other enzyme 
systems which are more directly involved in 
host-pathogen interactions (e.g. peroxidase, 
polyphenoloxidase) will probably provitle more 
relevant information about the isozymc 
patterns relating to the reaction of chickpea 
accessions to ascochyia blighl. 

Comparative Study of Some Suspected l)uplicates 
from tie Lentil Germplasin Collection 

Most germplasn collections have a certain 
number of redundant duplicates. Computerized 
passport infornation can be used to identify 

suspected duplicates only if complete 
information is available. But information is 
rarely complete, especially for accessions 
which have a history of movements through 
different collections. Rationalizing 
collections by eliminating genetically 

identical duplicates would save time, money, 

labor, and storage space. It is not easy to 
prove the identity of suspected duplicates, 

which have undergone selection and genetic 

drift since collection. Clear-cut and 
reliable procedures for dealing with genetic 

materials which ire phenotypically similar but 
are still beinggenetically different, 

considered. 
In 1985, a small pilot research project 

was initiated to study tie genetic 
similarities and differences among suspected 
duplicates in the lentil germplasm collection. 
Sixteen accessions of five varieties were 

selected on the basi.3 of introduction number 
and other available passport information. 

The seed characteristics of the 16 
accessions and the evaluation information on 
10 of Ihe accessions obtained from the 
ICARDA's Lentil Germplasm Catalog were 
coral: ired to detect differences among 
accesslons. All tie suspected duplicates of 
eachL variety are similar in testa color, 
pattern of testa, seed protein percentage, and 
days to flowering, while most of them differ 
in harvest index, frequency of cotyledon color 
types, number of seeds/pod, and 100-seed 
weight. Larper differences were recorded in 
biological and seed yield, but these 
differences seem to be insufficient to 
discriminate betwcen accessio;ts of the same 
variety. 

Twelve single seed samples from each 

accession were subjected to electrophoresis , 
characterize and compare their estcrase 
handing patterns. A total of 25 bans were 
detected; the number of bands in tie different 
accessions varied between 18 and 25. Certain 
slow-moviiJg bands were absent in some of the 
Hungarian accessions; in the C,:echoslovakian 
and Algerian materials the two fastest-moving 
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bands (bands with the highest Rf values) were Amalgamation distance 
not observed. i,. i, Diversity 

Accessions and varieties were clustered on Index 
the basis of the frequencies of individual
 
bands. Based on this character, hle two 
 Hungary 2.692 
Czechoslovakian varieties group together. The
 
Hungarian variety show"s -omc similarities to 
 Cyprus 0.733 
the local population from Cyprus, but tle 
variety which originated in North Africa Czechoslovakia 2 2.974 
(Algeria) differs considerably from any of the 
other varieties studied. Duplicates of the CzeChuluvakia 1 2.704 
Algerian and Cypriot varieties are much more 
homogenous in esterase bandifg pattern than 
the two Czechoslovakian and the Hungarian Algeria 0.382
entries; this is indicated by their diversity Fig. 5. Amalgamation distances among lentil varieties 
indices (Fig. 5). from different countries and diversity indices (H), 

The analysis of band freqluencies ill according to csterle banding patterns. 
iiidividual accessions revealed considerable 
differences among duplicates oi the same 
varieties; this suggests that changes in the 
original genetic composition of the material and bioche,nical differences among duplicates
have taken place. 1hese accessions therefore to develop appropriate methods to eliminate
could be used in a more detailed sludy to duplicates in the lentil germplasm collection 
characterize the morphological, phenological, (Fig. 6). 

Amalgamation distance 

...= :' -  (o t0 ( W o 0 Country of Accession 
0)0, Ln 0)w) 0 bo o o0 N) b C.tm0j MN origin 
 number 

Hungary II3-16 
- -- Hungary 11 3.16 (ILL 719) 

rzechoslovakia 1 II 3.21 (II L 263) 
Gzechoslovakia 2 II 3-56 
Cyprus 11 3-20 

Aljeria II 3-30 I LL 265) 

Czecco i,.,:.,o1 II ,-21 (ILL 721) 
Czc-cholovakia II 3-56 (ILL 4787) 
Czechosovakia 1 11321 

Cy'prus II '1.20 (LL 7071 
(2z.c:hovfujy 2 113-56 (I L.708) 

_ _Alqgriz il3- 0 (ILL 702) 

Alqeija II 3 30 

Cyprus II 3-20 (ILL 262) 
Huingary II 3-16 !I L 320) 
Hungary II 3-16 (ILL 260) 

Fig.6. Amalgamation distances among 16 duplicates of 5 lentil varients accordinq to the 
observed frequencies of esterse bands. 
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Evaluation of Durum Wheat Landraces 

Informal collaborative work was established 
between Professor P.Limbcrg (University of 
Berlin, W.Germany) and Mr. N.Kyzeridis (Cereal 
Institute, Saloniki, Greece) to conduct a 
detailed evaluation of durum wheat landraces 
from Greece at two locations (Serres and 
Saloniki) in Greece, and at Tel Hadva. 

Twenty landraces and three varieties from 
Greece (Table II), were planted togethei with 
Sham-i and 1-lourani as local checks in a simple 
lattice design (5 x 5) experiment at 'fel 
Hadya. The entries wvere planted in plots of 6 
rows (4.5m long and 25cm apart) at a seeding 
rate of 228 kg/ha. Detailed observations and 
data were recorded for germination deasiy, 
growth habit, fillering capacity. nurnber of 
days to heading, nm-rrber of days to grain 
filling, spike and leaf color, plant height, 
vigor, number of spi kes/m , grain and total 
biological yield, and 1000-lkernel weight. The 
harvest index wa,,,s calculaled. For each cntry, 
the nean values of tile harvest index and of 
eight other quantitative traits are givc.1n in 
Table 11. The average grain yield .kg/ha) 
and total biological yield (kg/ha) are shown 
in Fig. 7. Analyses of data showed that H, 
entries produced grain yields greater than the 
overall average (1369 kg/ha) for all file 
landraces and varietics. The wide range of 
grain yield tron 1875 kg/ha to 780 kg/ha 
reflects the different performanct,, of' tle 
durum whcat entries at Tel Hadva. Two 
landraces (Myrina and Moundros) aid one 
variety (Santa) outyielded iirani, one of tile 
Syrian local checks. However, the grair yield 
for each of these three entries wa s not. 
significanl'v diflhre, from that of Horani. 
Nine landraces, irt addition to the two 
varieties Santa arn(d 1-ourani, produced giain 
yields greater than that of Sham I. The 
relatively poot pc'rforniance of Sham I was 
probabl' due to die unusaally low temperattire 
experienced at Tel Hadya during the 
establishment and early growth phase of tire 

plants. Sham I is not as cold-tolerant 
(frost-resistant) as Hourani, which in this 
respect, would compare favorably with some of 
the higih-yielding landraces. 

There is no simple and direct relationship 
bevcen grain and stcaw Viclds (Y:if. 7). ,or : 
entries with relatively high straw' ViCld were 
aispersed arnorg entries with by,,l grain yields 
(e.g. Mavragani Arkadias and Asprostar'o 
Chanion) and among entries with higher grain 
yields (e.g. v.s. Sapho and Mavrathci --hiow). 

Generally the taller entries, produced 
spikes later, had lotge graini filling time. 
and their ove rall Yrai I yields were lower. 
These entries, with a f..reatCr OLVIher of days 
to heading, also produced grains with lower 
1000-kernel weight. 

The results obtained in thi. trial 
trodriinc 'he importance of evaluating and 
exploiting landraces and older \,rieties in a 
durum whea; program d.csigned to improve yield 
aid yield stabilitv. 

Ecogeoguphic Survey of Natural Popula
,wns of Annual Legumes i, Syria 

This is a collaborative project between the 
Gene2tic Reources Unit and the Pasture, Forage 
and Livestock Program. 

The project, partly firianced by 1IBPGR in 
tie form of an internship based in the GRU, 
uses an ecogeographic approach to the 
collection of pasture and forage legune 
gerniplasm, with a view to determining 
environmental constraints which limit tie 
distribution of ann ual legume species, arid 
relaling genetic characteristics of these 
species tr, their natural habitats. The 
resulting information may be used to predict 
the suitability of a given species or ecotvpe 
for a given environment w~thin the region. 
During the 2-year project, annual legume 
gerniplasrn (totalling over 3000 accessions) was 
collected front all the major environtents in 
Syria in which annual legumes are known to 
occur. For each of the sites (over 250) from 



Table 11. Mcan values of 9 traiLs for 20 landrncas and 5 duaw whcat var-ieties grown ai ICARDA Aleppo. 198411985. 
Variety Number af Biolo- Grain Hlarvest 1000- Nunber Nunber Number of Plant 

spiL:e-!m gical ieid index kernel of days of days tiilers/ni? heightsleld (kgiha)
_________(kg'ha) weight to heading to filling(g)
 

Sham  23.50 3,50.00 0-. 3.10 40.00 31.69Iarag2ni Argolidos 74.50 102.50 347.00 55.75-I.,2- 50 9u". 80 30.50 25.68Local z..anth.o 263.75 3225 00 
7Q.25 102.50 415.25 53.00780.00 24.00 29.88 85.50Aosprostaro chankin 112.00 -130,0 83.00326 25 4300.00 1221.30 27.50 29 88 77.15 i10.0Atsiki - 4 212 422.25 76.002r962,5-. 1204.3, 40.00M vrina i .5 " 34 43 74.50 105.00 308(0)2Si.500 4225 00 56.001875.30 44.50 105 .0 56 M36.73 75 75 106,50 4 225.Mavragani Arkadias 66.7528S 75 4575.00 863 50 18 25 29.05 83.50Kcnropoc!-3 11 50 T67.00 79.50269.75 39175.00 1639.30 40.50 37.73Durum sapfo* 7t00 106.50 379.00 66.25230 00 44W0.00 1464.70 33.50

Chania 33.00 77./ 10-4.50 346.00 54.2517550 3300 00 1157.50 35 25 40.05 80.00Moundros - 3 25 25 !08 25 2. 75 77.252359 00 14Q5.20 38AY) 39.35 7625Local 106 2 5 364.25 64.25229,)sS _50.00 so! ,rakl~on 37.75 38.23Atsiki - 3 268 75 
.60 76.25 1O,.50 34,.,00 65.503O.00 159 30 41.75 38.75 75.75 106.50K2aminia 359.00 63.00256 0) 3854) 0N) 1517 m0 38.75 38.58 743.50 10.75Mavrarheri chioA 337.00 64.25232.50 4800()X) !3S8 33 25 40.25 78,25Sana'* 15.5) 354.75 84.50285 50 4575 00 (S27.50 38.75 38.03 7).25 110.00 447.50 58.75S22.25 4212.50 1473 50 34.25 34.68 7625.tsiki - 5 210 75 t0-.75 4!9.00 74.25295 () I1 15 (I 3700 37.85 75 25Aestivum .ergina** 35150 3400.0 

106 00 3(30.75 o5.512 00.00 35.25 26.93 79.50Moundros 106.50 -190.50 61.25305 75 405 00 755.0 42.75 
Deves 37 55 7t 00 106.7" 413.25 65.50218.50 3575 00 1272.50 34,75 77.50Asprospiti -IC1. 2 5 -3.80" 108.00 319.03 80.003475.00 37.00 16780. - 319.%-90, 024.25 31.05 83Limaos 00 113.50 509.25 87.50209.25 3-45900 1166.00 33.0,) 36.98Aisiki - I 80.50 i 0.00 309.75 79.25249.50 3925.0) 1560.30 39.50Hourani** 37 83 73.75 107.75 348.25 67.50309.50 4175 (,,) 17(Y.0 39.75 37.0) 79.25 108.00 410.25 71.25
*LSD 86.71 71?.20 460.93 0.38 2.72 1.86Overall mean 2.o7 108.10 8.10263.02 .824.50 1360 80 35.31 35.12SD 77.91 107.88 382.04 68.8062.57 848.80 33i -90 4.60 1 9)7 1.34 1.93 77.99 5.85 
* P ,b~habili!Csrl 0 05''Varieties 
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Fig. 7. Giain yield ami total biolcgical yield of tvent,/ lar.Jrces dnU five durum wheat varieties. 

which collections were .mnade, detailed ;echnique known as modal block analysis, and 
information on clilmate, oil type, and seed medic rpecie. were sorted according to their 
poplation numb-rs has been col'atrd, in soil/climate preferences by the sane 
addition to oth r relevant passport technlrique. (ernplasm fr-m these collections 
infornaliom. was grown at Tel Hadya in 1984185 and scored 

Son oi the iesuihs of this surve) are tor 14 characters including frost resitance, 
outlined il? lhc P o.t; Livestock days anth,'sis, traits,lagc, and to rcroduetive' and 
Program ,.',port for These results hardseedednss. Work is now underway tou this year. 
concern the re te~nships of individual nledic dtermine tile relationships of these 

species to soil and climatic parameters of characters to place of origin of the 
ihose sites from which coNections were made germplasm. 
in the minmer of v',I3 in western Syria. Soil D)uring the summer, a legume lietbartim was 

'nd ;:linmiic groups have b)t-en sclp:trately also set up for refernce and identification 
classified 1by a non-exclusiV clustering purposes. Thi.- will be housed in Ihe (RU. 
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In May of 1985, scientists from the GRU different countries. All of the shipments
and PFLP again collabo.rated in an annual were inspected visually in the laboratory for 
legume collecting trip i.i coastal areas of contamination by soil, weed seeds, and any
northern Egypt. They were accompanied by other undesirable materials. Steps were taken
scientists from the Desert Institute of Cairo. to ensure that the chemical treatments were 
.A. si ilar approach to thai tollowed in Syria applied. Generally, cereals are treated with 
wns adopted with soil samples being collected thiamln and carboxin, and legumes with a 
at cach site. The trip represented tilt first benomyl and tridemorph + maneb mixture, or 
stage of a juinit project betwcen the PIF_ and thiabendazole. Insects are controlled by
Desert Institute whic h is concerned in pasiure fumigation or by protective treatments with 
improvemeii in LgyptP iirimiphos-niethyl. 

Jn addition to visual inspection, randomly 
selected samples of seeds designated for

Seed Health Lrboratory dispatch were exaunined for quarantine 
organisms using several specilic seed health
Ini 1985, the Seed Health Laboralory (SIAl) testing muethods ('Fable 12). In general, the
 

continued to monitur the 
 seed exchange 'Freezi ng 131otter Test" prove(] I be a
 
;ictivities. Thcs,.- inlided laboratory seed 
 reliable and uoie sensitive niethod for
ha'lth testing ( collected anid newly arrived detectine, Iioario and tl',turihosporium
seeds as ,ell as see' coisignminit hich wrr sMtecics. Chick pea dextrose agar gave the best 
di,'lpatclie liorn the (cUter. Fields in the result for ,'tsclit.',abi'i: fre the olher
'isolation area"a. '' l'er incoling ri1tterial ,,:- t it tl species, the respectiv'e host miediln 

planted were inspected regularly dItinii g the wis used, that is, leitil dextrose agar or
vegetative ,rowili of the cro'oJs. 'oIe, fah:i beantield.< dextrose atar. 
with sced incceases for the inlernational lJsuallv, all the incoilig seeds are
nuei ics aid for gerriplasr li"iliilicadmiit channelled firstly to the Seed Ilealth 
wtc-t mon toied ltf the presence of pmmially Laboltory, wlir- they are regiser..d and 
dilinrgcois pests and pathogens which aic visually iis pec;cd. If insect infestation is 
se-d-traiinilted, observed, sample--; are immediately disintected 

A total of o.13 shipmeits which include either by fuini'ation or cold treatment. In 
seed consignments for the 2iteU'aioinai 1984/85. 2514 of tile consigntensn had inisect 
Nursenies, weie dispatched during the ptriod I infestations and requiit d treatment.
Oet 1984 lo 30 Sept 1985 to cooperaltar in 71 Depending the country o origin theon and 

Alble 12. Seed hen lilt tets coidu(ctd (li s ed saniples dispiicliwd froil iCARI)A. 

Cciiriuge Freezing

Crop wash )i tylenclils Agar riedlin blotter Blotter
 

Darum wheat 146 133 
Bread wheat 65 53
 
Barley 
 45 45
 
Lentil 
 151 151 151
 
Faba bean) 
 31 150 
Chickpica 110 110 110 
Vetch 24 
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Table 13. Seed health testing of tie germplasm collection. 

Number of accessions 
Total 

number of Pathogen 
Crop accessions free 

Barley 255 165 

Chickpea 311 284 

Lentil 40 38 
Pea 42 0 

mostly F.ioniliorme and Fequiseti. 

mostly F.oxysportni. 

quantity of the seed, 
conducted. Fungicide 
to planting is a 
procedure carried out 
seeds have not been 

specific tests were also 
treatment of seeds prior 
standard and routine 

at the SHIL, provided the 
treated by the consigner. 

A total oi 07% of the incoming seeds was 
treated in 1984/85 at ICARDA. As a rule, the 
first cycle of in ultiplicatioi of all seeds is 
done in the "isolation area" at Tel Hadya 
where 27 hectares are reserved specifically 
for niaterials corning to the Center. 

Screening of the germplasn collection for 
seed-borne pathogens continued and samples of 
untreated seeds were tested. The results in 
Table 13 indicate that it is necessary to 
apply appropiiate mea5ures for the control of 

pathogens. Since the chemical control of 

seeds could adversely affect seed viability, 
it is recommended that seed treatment of 
germplasm be done before dispatch or prior to 

planting. Chemical treatnient of seeds 
earmarked for long-term storage in the 

genebank should be avoided. 

Virology 

Tile virology activity at GRU was initiated in 

February 1985 as a special project supported 

by the Dutch Governinen. Temporary Laboratory 

facilities were established during the first 3 

months and a glasshouse was constructed and 


Pathogen
 
Infected identified 

86 Fusarit spp.*
 
9 Hehnimhosporimn spp.
 

27 Fusariwni spp.**
 
I Ascochyta rabiei 
2 Ascsxiyta sp.
 

42 Pseudomonas pisi
 

ready for use at the end of November 1985. 
Virus research at ICARDA is conducted with 

close cooperation with the Institute of Plant 
Protection (IPO) at Wageningen, Tile 
Netherlands, the Lebanese National Council 
for Scientific Research, and the Faculty of 
Agricultural and Food Sciences, Anierican 
University of Beirut. 'rests which cannot be 
carried out at the ICARDA laboratory, are done 
in Wageningen and at the University of Beirut. 

A preliminary survey was carried out to 
identify viruses infecting cereals and food 
legumes in Syria, Lebanon, Tunisia, and 
Morocco. Samples were collected during the 
spring growing season of 1985 and laboratory 
tests were conducted at Tel Halya and also at 
Wageningen and Beirut. ThL results are 

summarized below. 

Vi'uses of Food Legumei 

The survey on viruses of faba bean, lentils, 

aid chickpeas in the Middle East and North 
Africa indicated that in Syria, bean yellow 

mosaic virus (BYMV), pea seed-borne mosaic 
virus (PSbMV), broad bean stain virus (BBSV), 
and broad bean mottle virus (BBMV) infect faba 
beans either singly or in mixed infections. 
As many as three viruses were present ina 
single plant. BYMV,PSbMV, BBSV, and BBMV 
were found in 45.0, 23.0, 21.3, and 4.1%, 
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respectively, of the samples tested. On common on faba bean in all four countries. A 
lentils, only BBSV was detected. In Lebanon, low incidence of chickpea stunt, a disorder 
BBSV, BYMV, and PSbMV infected faba beans, believed to be caused by BLRV, was also 
but only BBSV was found in lentils. In observed in the foui countries surveyed. It 
Tunisia, BBMV and BBSV were identified on should be noted that all viruses identified, 
faba bean and PSbMV on lentils. The above with the exception of BLRV, are seed-borne 
results were based mainly on serological (Tables 14 and 15). Screening for BYMV and 
tests (ELISA) and electron microscopy BLRV resistance in faba bvsin will be initiated 
studies. Field observations :iggest that in the 1985/86 season. Tests will include 
bean leaf roll virus (BLRV) was the most around 600 faba bean lines. 

Table 14. Viruses identified in lentil samples collected from 
Syria, Lebanon, Tunisia, and Morocco during the spring growing 
season of 1985. 

Number of Number of samples identified with 
snmples 

Country tested PSbMV BBSV BBMV BYMV 

Syria 7 0 5 0 0 
Lebanon 9 0 5 0 0 
Tunis I I 0 0 0 
Morocco 6 5 0 0 0 

PSbMV = pea seed-horire mosaic virus; BBSV = horad Ieanstain viris; 
BBMV = broad tean mottle viru,; BYMV = heat yellow mosaic virts. 

Table 15. Viruses identified in faba bean samples collected fron Syria, Lebanon, Tunisia, and Morocco during
the spring growing season of 1985. 

Nuinhcr of field samples which contained 

Number 
of BIIMV BYMV BBSV BYMV 

BYMV 
+ 

PSbMV 

PSbMV 
+ 

IIBMV 
samples + + + + + + 

Country tested IINIMV BBSV BYMV PSbMV 1'. *MV PSbM" PSbMV BBSV BISV BBSV 

Syria 1,15 I 12 41 6 2 It0 5 9 7 3 
Lebanoi 44 0 6 5 I 0 0 0 0 0 0 
Tunisia 17 Q 4 0 0 0 0 0 0 0 0 
Morocco 7 I 0 I 0 0 0 0 0 0 0 

fSiNIV - h[w;I hV;k11il ' vi its. BI1SV bra J Ioarri staiii ',irus: ttYMV bean ytVrllo, maSiL virtI, PSAV ia svN,tIINHO" M aic virus. 

Viruses of Cereals (BYDV). The results are summarized in Table 
16. Although lhe number of samples tested wasCereal samples collected from Syria, Lebanon, small, it was evident thal BYDV is a potential

Morocco, Tunisia, and Sudan were assayed for problem for cereals in the region. BYDV was 
the PAV strain of barley yellow dwarf virus detected in 10, 14.3, 52.6, and 57.1% of the 
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Table 16. Detection of tie PAV type of barley yellow dwarf virus (BYDV) by ELSA i) 
cereal samples from plants showing BYDV-iike syrnptonii 
during the spring of 1985. 

Country Site 

Syria Tel Hidya 
Uraynieh 
Mjarjah 
Tel Hadya 
Raqqa 
Urayineh 

Syria 

Lebanon Terbol 
AREC 

Lebanon 

Morocco Merchouch 
Sidra 
Kodya 
Kodya 

Morocco 

Tunisia Tunis 
Benzart Road 
INRAT(Tunis) 
Ain Ghlal 
Ain Ghlal 
INRAT (Tunis) 
INRAT (Tunis) 
INAT (Tunis) 
INRAT (Tunis) 

Tunisia 

Sudan Turabi 
W.Medani 

Sudan 

Crop 

Number ef 
satnple_ 
tested 

Barley 
Barley 
Barley 
Wheat 
Cerealsd 
Corn 

18 
3 
3 

22 
2 
2 

Cereals 
Cereals 

18 
5 

Cereals 
Cereals 
Cereals 
Wheat 

8 
8 
2 
I 

Cereals 
Cereals 
Cereals 
Barley 
Oat 
Oat 
Triticale 
Wheat 
Wheat 

6 
I 
I 
2 
3 
I 
I 
I 
5 

Barley 
Barley 

I 
3 

collccted froin Pve coutntriesi 

Nuber of 
samples % mf B\'ivV 
infected inl'kuted 

with BYDY plants/cuuntry 

,
 
0 
0
 
4
 
I
 
0 

10.0 

3
 
0
 

14.3
 

4
 
5
 
0
 
I
 

52.6
 

1
 
0 
0
 
2
 
3 
I
 
I
 
I
 
3 

57.1
 

0
 
0
 

0.0 

a. Cereals could be either wheat or barley. Collected samples were not identified. 
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samples tested from Syria, Lebanon, Morocco, training in specific areas rcla:ld to genetic
and Tunisia, respectively. Based on these resources work and se-(1 lwlttth laboratory 
results, screening for BYDV resistance will be techniques. 
initiated in the growing season of 1985/86. In 1985, a scienii',t 'orn Egypt was 
Screening will include about 1800 entries of trained on different ;p(,ccts of germplasni 
barley, durum wheat, and bread wheat, and work. His training focused ,.n field 
BYDV will b-- introducd through artificial evaluation techniques, documentation 
inoculation by aphids. procedures, and gene bank managenti 

operations. This was very important in 
developing links wiih the Genetic Re..ourcic.s 
Program now being initiated in Egyp'. A 

Training technician from Tunisia also spent 2 weeks 
with the GRU staff to study field evaluation 

The GRU's role in providing training to of cereal crops. 
scicntists and technicians in tli-region iz 'The Seed Health J-horatory hosted a senior 
overshadowed by the att:ntion given to other technician IfroM the Pla,,t Genetic Resource 
program elements such a., gerniplasni evaluation, Center of Fthiopia. IDviinz a period of 12 

cumentatio: , and conservation which are now weeks, training was provided in field 
accorded relatively high priority. inspection techniques, laboratory

Also, personiel and financial constraints lilethodologies for in:':ibati ng and identifying 
do not periit the Genetic tRe-ources Program Io variouts plant pathogens. and in seed treatment 
undertake independent tri., :ng at ivities. proedui'es. The GRU ilso provided laboratory 
However, the GRI1 is committed to pnilicipate facilitieu: and participated in a 3-week seed 
in the residential trainiig courses mndertaken production training cour,.- which was attendt6 
by the Ciop I impll o e;Vnt Programis anid to by 19 participanis from nine countries in tie 
provide short durat1on (2-4 weeks) inuividual ICARDA mandate region. 
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COMPUTER SERVICES
 
Computer Services is organized tinder the 
following three main project areas: 

I. 	 General Systems Development 
2. 	 Statistics and Experiment Aids 
3. 	 Administrative Applications 

The projects are not separate or 
isolated, but are interdependent. Such 
interdependence calls afor regular exchange 
of development schedules to enable full 
sharing of resources used in design and
development. 

Statistics and Experiment Aids 

CRISP (Crop Research Integrated Statistical 
Package) was used as the principal
statistical too! for breeding and agronomy 
at ICARDA. SPSS-X is used for the analysis
of data related to social sciences. BMDP, 
Biometrical Computer Programs, a new 
addition to our existing library of
statistical packages, is ct-rrently used for 
multivariate analyses, whereas BGPP and 

MINOS-5 are used for varied optimization 
problems. Training userand support in the 
selection of the appropriate statistical 
design, the analysis of data and the 
interpretation of the results is the second 

major activity in this area. 


Software Production 

New analysis and utility routines were added 
to CRISP to address specific requirements.
Version 2.1 CRISP now fromdiffers version 
2.0 CRISP in its efficiency of use of the 
computing resources theand inclusion of the 
following analyses and utilities: 

1. 	MISDAT, the missing data estimation 
module, computes and stores the estimated 
values for all the missing data in a
CRISP data file. Currently it supports
all the experimental designs that are 
used in breeding and agronomy trials. In 
addition to this module, there is a need
of ignoring the missing data from all 
computation in analysisthe routines. 
Many analysis routines are modified to 
address this need. 

2. 	 The adjusted or unadjusted treatment 
means computed from the analysis of 
variance routines may 	 be saved in a CRISP 
data 	 file. This file then may be used for 
further variely selection or for any
analysis based theseon treatment means. 

3. 	 The q~aiysis of variance routines have 
been modified so hat a range of 
variables from a data file may be 
analyzed consecutively. 

4. 	 Many statistical parameters that were 
missing in the earlier version are now 
available in the current version. For 
example, a summary table of mean, 
variance, range, etc. thefor row 
frequencies in a cross tabulation has 
been added to the module CRSTAB. Another 
example is the addition of skewness and 
kurtosis in frequency distribution module 
DISTRB. 

5. 	 A statistical log of CRISP t,.age, either
by responsibility centres or by analysis 
options has been implemented. The log
file maintains a record containing the 
user name, the user group number (Program 
Identification). the CRISP option used, 
the date and time of usage, the elapsed 
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CPU time, the elapsed iog-in time. A 
monthly usage report of CRISP is 

produced. 


6. 	 Termination of a program by pressing 
CTRL-C or CTRL-Y may result in damage 

to the input aidor the output files. An 

orderly exit feature was added to all 
prompts in all options. When the 
terminator @X is entered, a number of 

option-specific housekeeping tasks are 

performed on the data files. Control is 

transferred to the mai driver only upon 

the conclusion of these tasks. 

7. 	 Results of the analysis may either be 

viewed on the screen, or printed on a 

spooled printer, or stored. If a copy of 

the analysis result is stored, the 
standard Editor or Word Processor may be 

used to tailor its format. 

8. 	 A routine, COLCRT, for printing column 

charts on a graphics terminal or on a 

laser printer was added. Two separate 

options for absolute column chart and 

subdivided column charts are available. 

The absolute column chart may be used to 

produce the g aphs for depicting the 

means, for example, each mean may be 

represented by a column. Means related to 

different characters may be represented 
by columns of different user-selected 

patterns, 

Table 1. Computerized 

FIELD/INIT 
/IDESIGN 
/PRINT 
/LABEL 
/BOOKI 
/BOOK2 
/EDIT DESCR 
/EDIT RAND 
/DATA ENTRY 

To plot the varietal means ovei 
locations, the years or the different 
characteristics studied, the subdivided 
column chart may be used. In this case, 

one column shall 
but the column 
each location, 
subdivision of the 
different shades. 

represent one -ariety, 
is again subdivided over 

year, etc. Each 
columin is printed with 

9. 	 A routine, TSQUAR, was added to perform 
the test of hypothesis related to the 

population mean vector of any 

multidimensional random variables. The 
T2 

through the Hotellingtesting is done 
statistics that is a multivariate analog 

of the univariate t statistics. Three 

available options are: 

i. Testing a multidimensional mean vector 

equal to a specified multidimensional 
vector. 

ii. 'resting the equality between two 

multidimensional mean vectors. 

iii. Testing the equality of two 

multidimensional mean vectors when the 

assumptic on the equality of the 

coviriances of the two populations cannot 

be made. 
A list of CRISP analysis and utility 

commands and their brief description is 

given in Table 1. 

planning of experiments. 

Initialize a randomization file.
 

Perform randomization for experimental designs.
 

Print the randomization table.
 
Create a print file of seed packet labels.
 

Generate fieldbook type 1.
 
Generate fieldbook type II.
 
Edit the descriptive information in a randomization file.
 

Edit the randomization table stored in a randonization file.
 

Initialize a data file from a randomization file.
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ELEMENTARY STATISTICS 

ELEM/SUMMARY Data summarization with elementary statistics and histograms. 
/CORREL Simple correlation analysis.
 
/PAR CORREL Partial correlation analysis.
 
/CROSSTABLE Two- or three- way cross tabulation.
 
/MISDAT Estimate and replace the missing values in a data file.
 
/T-TEST Testing of hypothesis regarding means and correlations.
 
/DSQUAR Mahalanobis D square analysis.
 

ANALYSIS OF VARIANCE 

ANOVA/ONEWAY Analysis for a oneway class-fication. 
ICONTRAST Compute sum of squares for orthogonal contrasts. 
/AUGMENT Analysis for an augniented RBD design. 
/CRANDOM Analysis for a completely random design. 
/RBD Analysis for an RBD design. Summary report of a set of variables is 

included. 
/RCB Analysis for an RCB design. 
/RCBCHECK Randomized complete block design. Percentage over checks is included. 
/RBDMOP Analysis for an RBD design with multiple observation per experimental 

unit.
 
/RCB 2TF 
 Analysis for an RCB with two treatment factors in a factorial 

combination design. 
/RCB 3TF Analysis for an RCB with three treatment factors in a factorial 

combination design. 

/LATIN SQUAR Analysis for a Latin square design.
 
/SPLITPLOT Analysis for a -,plit-plot design with main plot. in an
 

RC13 design.
 
LIT SPLIT Analysis for a split-split plot design.
 

PLIT-2MF Analysis for a split-plot design with two main
 
treatment factors.
 

/SPLIT 2SF Analysis for a split-plot design with two subtreatment
 
factors.
 

/BALANCE LAT Analysis for a balanced lattice design.
 
/SIMPLE LAT Aialysis for a simple lattice design.
 
/TRIPLE LAT Analysis for ( tiiple lattice design.
 
/QUAD LAT Analysis for a qua(!rtlple lattice design.
 
/BALSQRLAT Analysis for a balanced lattice square design.
 
/2^N FACTOR Analysis for a factorial 2" design.
 
/FACTORIAL Generalized analysis of variance for factorial
 

experiment of up to six factors.
 
/DIALEL TWO Dialel analysis for fixed model method 2.
 
/DIALEL FOUR Dialel analysis for fixed model method 4.
 
/TOPCROSS Line x tester analysis.
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ANALYSIS OF COVARIANCE 

COVAR/CRAND Covariance analysis for a completely random design. 
/RIID Covariance analysis for an RBD design. 
/RCB Covariance analysis for an RCB design. 
/LATIN SQUAR Covariance analysis for a latin square design. 
!SPLIT PLOT Covariance analysis for a split-plot design. 

REGRESSION ANALYSIS 

/MULTIPLE Multiple linear regression analysis.
 
/POLYNOMIAL Polynomial regression analysis.
 
/STEPWISE Forwards stepwise line'r regression.
 
/S'TABILITY Stability analysis of varieties across enwironments.
 

FILE MANAGEMENT AND UTILITIES 

FMU/CREATE Creates a new data file 
/FAST CREATE Creates a data file with mi'iirnum descriptive information. 
/EDIT Data File Editor sub System. 

FILE EDITING SUB-COMMANDS IN EDIT 

/ADD FACTOR - Adds more factors to the data file.
 
/ADD-IDEN - Adds more identifiers to the data file.
 
/ADD LEVFL - Adds more levels to any factor/identifier.
 
/ADD ROY, S - Adds rows of data to a data file.
 
/ADD-VARIABLE - Adds mote variables to a data file.
 
/CREATE - Creates a new data fi!e. Same as SETUP.
 
/CHANGE -Changes the file name in the computer memory.
 
/COPY FILE - Makes an additional copy of a data file.
 
/COPY VAP - Copies variables from one data file into another.
 
/DELETE FACTOR - Deletes factors from a data file.
 
/DELETE IDEN - Deletes identilers from a data file.
 
/DELETELEVEL - Deletes levels of Factors/Identifiers from r'nt
a file. 
/DELETE ROWS - Deletes rows of data from a data file. 
/DELETE VAR - Deletes variables from a data file. 
/CHANGIE DATA - Edits data values in a file. 
/CIIANGE-FACTOR - Edits factor subscripts for rows in a data file. 
/DESCR -Edits descriptive information in a data file.
 
/CHANGE IDEN - Edits identifi,:r subscripts for rows in a data file.
 
/EXIT - Exits from UPDATE and returns to CRISP.
 
/FACTORCOMBINE - Forms a new factor from a set of factors.
 
/FACTORTO VAR - Creates a set of variables from a factor.
 
/IDEN COMBINE - Forms a new identifier fron a set of identifiers.
 
/INSERT ROWS - Inserts rows of data in a file.
 
/IDEN TO VAR - Creates a set of variables from an identifier.
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/PRINT - Prints the contents of a data file.
 
/REPLACE ROWS - Replaces rows of data in 
a file.
 
/UPGRAD FILE 
 - Increases tie size of a data file to accommodate more variables. 

VERIFY DATA Data validation against a range of data values.
 
AVERAGE FACTOR Creates a file with averages over a selected set of factors.
 
DIVIDE FACTOR Subdivides a variable over the levels of a factor and
 

stores these variab!es in a data file.

REORDER FACTOR Reorders the factors in a file and creates an output
 

data file in standard order.
 
REORDER IDEN Reorders the identifiers in a data file and creates an
 

output data file in standard order. 
MERGE 
 Merges two data files into one data file. A subset of
 

a data file may be copied to an output data file.
 
MULTIPLE MERGE Merges a set of similar data files.
 
SUBDIVIDE-FACTOR 
 Subdivides the variables over the level combinations 

of the factors in a data file.m, regression curve and the 
residuals from a regression model.

GRAPH PLOTTING Plots graphs ,,:ca'ter diagram, 	 regression curve and the 
residuals from a regression ni.Y!el.
 

RANKING Creates 
 an output data file of variables stored in 
asccnding or descending order of a variable. The data 
rows corresponding to a selected level combination of 
factors or identifiers ,:ay be ranked.

DATA SAMPLE 	 Extracts a randomn or user specified sample of rows of
 
data from a data file.
 

SELECT 
 Subset data file based on logical combination of 
conditions imposed oni the data.

TRANSFORM Creates new variables by transformations of the 
exising variables.
 

WRITE TEXT Creates a text file from a data file.
 
CONVERT ICADET Converts data from an ICADET file to a CRISP file
 

structure. 

VMS and RSX Operating 	System Utilities 

COPY 	 Creates a copy of a data file. Copies a text file from one 
peripheral device to another. 

DELETE Deletes data files from hard disc. 
RENAME Renames a data file. 
PURGE Purges the directory from other versions of data files from the 

hard ,i:. 
DIRECT Displays a directory of the data files. 
SHOW Displays the system characteristics eg. terminal status, default 

devices, etc.
 
WIDTH 
 Changes the width of the terminal. 
PRINT Prints all the listing files produced during the session. 
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CRISP Verificatitov 

A CRISP verification run was pcrformtJ by an 
invited biomctrician. The results confirmed 
the naintenance of the standards of accuracy 
an( efficiency of resource utilization, 

Micro-CRISP 

CRISP version 2.1 I has been tested and 
implemented onl PDP/l I-Micro under RSTS/E 
operating system version 7.0 and 8.0. 

'[raining 

Forty percent of the total resources of thi 
activity area was related to training 
Courses in statistical analysis were provi
ded to 42 trainees during 1985. The list of 
trainces includes a ,id, cross-section of 
the scientific and technical staff of ICARDA 
and others from the national programs. 

Computer services participated jointly 
with the Cereals Ilovement Program, ICARDA 
and Nati,,m'l Agriculture Rcsearch Comcil 
(NARC). Pakistan, in a training cours, on 
I\ialysis and Interpietation of Cereal Data" 

at N AR'. "l'; ntv-onc participants took part. 
The course covcrcd samllplilng techniques, ana-
lysis of variance and c:,variance, and 
reression almlysis, 

A short co rs: on "Principles of Experi-
menttal )csig ' " V.a, organized for 24 
1);1rti :ita lls and conducted by an invited 
hiometriciman. 

A revi ;td IP ehr.cition (tI (C I<S 
Manual was p! Wishlcd. The ((ISP1Tsr (ide 
is been conllplct, d and tic nianoscript ri-
ctnlated, s(electiclv. I,'r crilical leview. 

GENERAL SYSTE41 DFVEIO1I EN'I'NT 

Most of tie resourees in thi s activit\v area 

were devoted to training. ellhancemients and 

additions of existing features of ICADET, 
ICARDA's data management system. 

ICADET is now adopted by several 
international agricultural organizations as 
a comfprehensive database nmanagelmrent system 
for data man i p iii at ion, storage, retrieval 
and( reporting. 

Seven courses " ere held to train 38 

ltsers from different programs. User support 
covers 1oth assistance in database 

administration and scheme defi nition, ICADET 
is, today, the inain tool for data entry, 
storage, reiricval, analvsis and reporting 
applications in research and admiaistration. 

More commands vcre added to ICADET and 
its dependent packages such as CERINT, 
METEOR and CIA13I1B. The available 
cenimands in ICAI)ET are: 

ADD: 
Adds rows to the dataset. 

ADD COLUMN: 
M,:rges specified attributes from a datasel 
v,ith specified attributes from a different 
dataset, or creates new attributes in a 
dataset. 

CIOSE: 
Deactivates a specific dataset. 

COMMANDS: 
Displays the available commands.
 

COMPRESS:
 
Removes inactive (deleted) rows from the
 
d'taset.
 

CONVERT:
 
Creates an ICADET dataset from data stored
 
ina free frnmat text file.
 

COPY:
 
Copies specified attributes from a dataset
 

to a new dataset.
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CREATE: OPEN: 
Initializes the dataset structure. Activates a specific dataset. 

CRISP: PRINT: 
Converts an ICADET dataset to a CRISP file Prints data in a dataset oil a file, ready
structure, for sending to a printer. 

DELETE: PRINT LABEL:
Deletes an ICADET dataset. Prints-different sizes of labels using data 

in a given dataset.D)IRECTORY: 

Lists all ICADET header and detail files. PRINT COLUMN:
 
Prints data in the dataset tabulated by
DISPLAY: rows.
 

Displays a dataset.
 
PURGE: 

DUPLICATE: Purges the directory from older versions of 
Creates a new ICADET dataset from an datasels.
 
existing dataset.
 

RANK: 
GET: Creates a ranking attrihute for a given
Searches for a value in a specific attribute in the dataset. 
attribute. 

RENAME:
MODIFY HEADER: Renames an ICADET dataset.
 
Edits the header of a dataset.
 

SELECT:
EDIT: Edits data in (he dataset. Selects withrows a value or a range of 
values in a specific column. 

EXAMINE:
 
Displays a range of selected attributes in a SET TERM:
 
dalaset. 
 Changes the deviceterminal characteristics. 

FREE FORM: 'SHOW: 
Prints a text file with selected attributes Enables the display of system
from an TCADET dataset. characteristics. 

FREQUENCY: SHOW DATASET: 
Calculate; the frequency distribution in a Displays tie name and the title of the
given attribute. active datuset. 

HELP: SHOW HEADER: 
Displays help information. Displays or prints the scheme and dictionary 

of a dataset. 
LOGOUT: 
Permits a rapid exit from ICADET and logout SIZE: 
from the system. Displays the size of a dataset in blocks of 

512 bytes. 
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SOT". by one user in a synchronized or independent 
Sorts the dataset according to any given fashion. 
field. The analytical and data transformations 

part of ICADET has been enriched with new. 

SORTX: routines to mheet the increasing users' 
Same as SORT, operates in batch mode. demands. Two major commands were affected 

by the new additions: 
SPOOL: 
Prints all listing files produced during the 
session. TRANSFORM 

SPSS: Will transform data in a dataset according 

Converts an ICADET dataset to ASCII format. to standard algebraic equations, and store 
the result in a new attribute or in a given 

TRANSFORM: attribute in a specified row. 

Transforms an expression given by the user An equation can take one of ' e 

to a value and stores it in a new attribute, following formats: 

TYPE: NEWCOL=C2/2 + 500 
Displays an A!ClI file lir b' line. C2(I)=C3(J)+5-Cl(I):I=n(s)m 

C2(3) =C3(5)+5-CI (2)
WR IT'[: R I (I)'-R2(1) + ,3(I):l =n(s)m 

Activates the syste1 command IDIT/EDT. RI (3) = R2(2)-F R3(4) 

WRITE TAFE: Where, Cn(I) refers to the I-th row of 

Stores an ICADET dataset on a tape in ASCII the tl attribute: Rn(I) referof to the l-th 

format. attribute of the rth row. 
The release of ICADET Version 2.0 added [he transformation will be applied on 

the the range of rows defined by !=n(s)m, where:new facilities to the base structure. 
imost impo tant ol' which enhanccs the conlnon n = start row number 

data dictionary and implements lin ks and in end row number 

pointers between data fi (s through s row nunilmcr increment 

rcetdefillilioll; of datI !Tl2s. New types of 
data were introd uced such a- I AIF and TIME. TRANSFORM peimits the use of all the 

as x cI a'Ia,uer-defind data (ypes, with algebraic, trigonometric, hyperbolic, 

as ocisatcd iJcr -dti iad verification transcendental, and user-defined functions. 

routillc; The s,,'lclion ltJily inl ICt',D T" The following are subcommands available 

is enhallced with opltiois lo enable a more within the 'TRANSFORM command: 

efficient inticiCctio ,:i two datascts. A 
nulbher of dhlasels n.'a ' 1o", be active EXCLUDE:
 
simuulran tru,,t,.h xhi-i enable., r1oss- Will allow the exclusio. of specific values
 

selection. in specifit iults from compulations.
ilttr 


13atch procegs;i!lg Is now fully 
implemented. This was called for hy tIe INCLUDE: 

incrcav of the size of the datasets Will allow [he user to include values which 

processed daily by ICADIET, and dhe need to were excluded by a prciously issued EXCLUDE 

process more than one job at tile same lime command. 
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INITIALIZE: DELETE:
Will initialize the setting to include all Will delete variables from the set ofthe values in all the attributes. It will variables to be analyzed. For example,
cancel all the exclusion effect. 

DELETE 3ADD: DELETE HUMID 
Will add more values to be excluded in
 
addition to those already excluded. SET:
 
SHOW: Will set the dates between which the dataare to be analyzed. It will also set,
Will display the excluded values and necessary, thc default variables. 

if 

colunns. 

WRITE: 	 SET START DATE I I-Jan-1985
SET END DATE 25-Mar-1Q85

Will allow the user to store the
 
transformations on a file. 
 INITIALIZE: 

Will initialize the DATES or the VARIABLES 
EXECUTE: used in tie analysis.
 
Will execute a set of TRANSFORM commands
 
writteri on a standard ASCII file created by SHOW:

the user. Typically, the file is created Will display the list of variables or datesusing EDIT, the standard editor, or set by the user.
 
generated by the command WRITE.
 

CALCULATE:
 
Will set the frequency
ANALYZE 	 of totals to appear
in the report. The frequency may be set to 
WEEKLY, MONTHLY. YEARLY, for theorWill perform analysis of meteorological entire rows of the dataset.

data. The following commands were The accumulation of the rainfall canimplemented: also be obtained for the set dates such as: 

USE- C, .CULATE MONT HLY ACCUMULATION
Wil! define the variable or variables, 
 CALCULATE YIARLY ACCUMULATION
 
subject of the analysis. It accepts 
 a 
variable name or a variable index. For OPEN:
example, Will open an output file and will save on it 

USE 1,2 	 the result of the calculations. Ordinarily
lie restilts are displayed on the terminalUSE RAIN.TEMP device. 

ADD: I)ISPLAY:
Will add one or more variables to the list Will display the con tents of an output fileof variables to be analyzed. For example, opened with the command OPEN. 

ADD 3,7 CLOSE:
ADD HUMID,EVAPOR Will close the file used to save the result 



368 Computer Services 

of an analysis and opened by the command 	 TITLES 
OPEN. 

W ill handle all the title lines and define 
their location, length, and contents. ItPRINT: 


Will print tile contents of the file used to also defines a page number or a (late
 

save the result of tle analysis on a position on the output report For example,
 

specific printer.
 
DRAW PAR/START C([ARACT'l-R= 3/I.INE = 4 

CHANGE: WRITE/STRING =The first colun/START= 

Will close kn active dataset and open 10/IOIN =I 
another, whose name is specified as a 
parameter to the command. DATA 

Thi conmand handles all information comingLIST 
Will display the attributes of the active fiom the data file, such as the file name to 

to be selected anddataset. 	 be used or the columns 
their location on the output report. Columns 

may be split oil several lines if necessary.
REPORT GENERATOR 

A favored split character is set by the 
user. Will also ;.t the line number for 

a flexible start of the dat and determine the number 
The free format print command is 

of rows per p , For example, 
too! for repo!t generation and fieldbook 
production. It permits tile use of various USE/FILE FILNAM 
types of printers, and the graphic SH1"LINI"= 3 
facilities to design the output reports. COLIUMN/COIUMN = 2/SPL = 16/FAV = */LINE 

Fieldbooks are designed by the user =4/STA=24/NIJM=3 
using the report generator. Data may be read COL/COL = 4/STA = 50 
from ain input dataset. The fieldbook 
structure may be saved for further use, 

Input may be a file created by using the VIEW 
standard editor or tle word processor, il 
which the user designed the layout of the Will display a previous form created by the 

file, or setup interactiveiy with concurrent user and saved on a file. 
display of the layout of the report or 
fieldbook using the following commands: 

WRITE 

Will save the user defined FORMAT, TITLE,FORMAT 
DATA sections on a special file. The file 

Will define the line, the bar and the break may be recalled and used or modified at any 

time by the user.characters, the break position, the line's 
width, the line's length or sel the grqhic 
mode. For examlple. SHOW 

- Will display the set FORMAT defaulls sets=45/BAR CIIARACTI 

S/EN u and the datasets defined by the user.
 

WIDTH =70/ILNGTIt--



USE 

Will permit the selection and use of a 
specified format file in the preparation or 
printing of a report or a fieldbook. 

DELETE 


Will permit the deletion of a specified 
forma, file. 

INITIALiZF 

Will initialize the parameters in the 
sections: DATA, TITLES and FORMAT. 

Will permit editing the form such as moving 
a token to a different )osition, deleting a
line or a token or modifying theni at any 
time. W il ' a l s o d i s p l a y the m i n a n um e r ic 

! ,cl in cii*t~ t lo(at i I r osition. 

PRINT 

Will print the report or fieldbook after 
checking that all the non-default output
parameters are specified. A range of raws 

can be printed as well as the entire ICADET 

dalaset. For example, 


PlRIN'I'/OI)U'U = FIJNAM.LISi'USIN(, 
FILNAM. FRM/STA RT= 3/END = 20 

HELP 

Will display help information at all levels 
of report definition. 

EXIT 

Will exit from the program. 

QUIT 

Will exit from the program after deleting 
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all definitions, modifications ind editing
which took place during the session. 

Many of ICARDA's publications are 
organized, produced and printed using
ICADET. These include anl Annotated 
Bibliography of Chickpea Genetics and 
Breeding, the Current Awareness, a 
Bibliography on Durum Wheat, a Directory on
Food Legumes and a Barle,. Germplasm 
Catalog 

The recent introduction of laser 
printing equipment with vaiious fonts and 
typefaces. improvedl the quality of the 
output. 

ICADET and CERINT user mainuals were 
published in Junc 1085, 

ADM!IfST TIH E APPLC,''IONS 

nfh irnaei S yst- ' MIASe n in on theo ert iinlt 
1/ 7 5 01jleIfm V.I.' iN on w a s 

installed at the Tal fiad ,a-om pnterI centre. 

The current vcr:;ion of NIA!, .,p1 torts: 

General Ledger Sub-systemg
Payroll Sub-systen; 
Medical Sub-system.
 
Budget Developmcnt and Control Sub-system:
 
Manpower )eployment Sub-sysem;
 
Memorandum Accounts Sub-system;
 

Stock Control and Order Entry Sub-system: 

Medical Sttb-syseem 

This Sub-system processes the medical 

insurance claimsmonitors of each employee in ICARDA.the status of medical hills and 
verifies them against the medikal iNisura nce 
plan for hospital, surgical and medical 
expenses incurred by the employee 'd, 
dependents according to ICARDA'-s Personnel
Policy. 
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COMMUNICATIONS AND
 
DOCUMENTATION
 

Communications 

As in previous years, communications 
activities focused on editing and publishing, 
and promoting relations with the media. With 
the training of some staff members from the 
photography laboratory, print shop, and art 
unit at specialized centers, we were able to 
provide improved services to ICARDA staff in 
the preparation of graphic designs, posters, 
and slides, as well as composing and printing. 

An important achievement in editing and 
publishing was that a large-capacity offset 
printing machine was put into operation in 
1985. This enabled us to print the English 
and Arabic versions of our 1984 Report 
in-house for the tirst time, in addition to 
several other publications including 
scientific newsletters. We produceo 77 
publications in 1985; 11 were in Arabic. 
Increased emphasis was placed on Arabic 
publications to reach a wider readership in 
the ICARDA region. 

Greater efforts were made to use the 
facilities available in Syria to produce 
4-color publications. In the past, ICARDA's 
4-color publications had been sent outside 
Syria for printing, which was both 
time-consuming and expensive, but in 1985 all 
seven 4-color pubications (including the 
English and Arabic versions of the 1984 
Research Highlights) were printed in our host 
country. 

With the cooperation of the research 
p",grams, the rhythm of publication of 
ICARDA's scientific newsletters was 
maintailied: on faba beans (FABIS), on lentils 
(LENS), and on cereals (RACHIS). 

ICARDA participated in six regional and 
international book fairs. New contacts were 

established with publishers and distributors 
and the mailing lists were improved. All 
mailing lists were fully computerized in 1985 
to improve the efficiency of our distribution. 

Significant progress was made in promoting 
relations with the media. Several journalists 
from within and outside the ICARDA region 
visited the Center. At least 28 stories about 
ICARDA were published in newspapers and 
magazines in 1985, 10 were in Arabic. Some 
important events were also covered by the 
radio and television, both in Syria and other 
countries. 

As in 1984, the department faced shortages 
of staff, space, and equipment. Efforts are 
under way to relieve these constraints. 

Documentation 

There was a considerable improvement in the 
library resources and services. Compared with 
the average rate of 250 books and monographs 
in previous years, 450 titles were acquired in 
1985, and the acquisition of periodicals 
increased from 200 to 250. Back issues of 
some important periodicals were added to the 
library holdings. 

The periodicals Acquisitions List 
(monthly) was continued, and a new service, 
the ICARDA Library Bulletin (quarterly), was 
introduced for the benefit of ICARDA 
scientists. 

Documentation work, however, moved at a 
slow pace due to the shortage of manpower. 
Participation in AGRIS continued, and two 
comprehensive bibliographies, one on durum 
wheat and the other on faba beans, were 
compiled and will be published in 1986. 
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VISITORS SERVICES
 
The number of visitors to ICARDA has 
significantly increased during the past 5 
years, reflecting the growing interest in the 
Center both at national and international 
level (Fig. 1). 

Compared with 1200 visitors in 1984, 
Visitors' Services received 1686 visitors in 
1985, an ii:crease of over 35%. Of these, 57% 
were from Syria and 43% from 55 countries all 
over the world. 

During the year, 17 program events were 
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held in ICARDA. ICARDA was honored with 
visits by the Minister of Agriculture, Syria; 
the Governor of Aleppo Province: the Head of 
Al Baath Party in Aleppo; the Ambassadors of 
UK, Australia, Saudi Arabia, Mauritania, 
Pakistan, and runisia; Mrs Janet Wardlow 
(Chairman); and Mr Ivan Head (President) of 
IDRC of Canada. 

ICARDA's "Guest of the Year" was Dr Robert 
D. Havener of Winrock International, Arkansas, 
USA, and formerly Director General of CIMMYT. 
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Fig. 1. ICARDA visitors during 1980-85. 
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Collaborative Projects With Advanced Institutions, 1985.
 

Subject 

1. 	Nitrogen fixation studies using 15N 

2. 	Screening advanced ICARDA wheat and 
barley germplasm for BYDV 

3. 	Cereal, food legume, and forage quality 
evaluation 

4. 	 I-aba Bean Pathology 
5. 	flaploid culture of lentils 
6. 	 Pollination studies (faba beans) 
7. 	 Rhizobium culture production and 

inoculation methodologies
8. 	 Collection and evaluation of barley, 

durum wheat and their wild relatives 
9. 	 Lentil News Service (LENS) 

10. 	 Chickpea breeding and patho!ogy 
11. 	 Evaluating and cataloging of barley 

,'ermplasm
12. 	 Studies on nematodes affecting food and 

forage legumes in the Mediterranean region
13. 	 Durum gerniplasin evaluation 

14. 	 Regional study on adaptation of faba bean 
15. 	 Dzvelopment of marginal lands 
16. 	 Screening for ,old tolerance in lentils 
17. 	 Yield decline ia conuous cereal systems 

18. 	 Mechanism of resistance to ascochyta 

blight in chickpeas 


19. 	 Weed control and water-use efficiency 
in peas 

20. Performance and interaction of wheat and 
rye genomes in triticale 

Cooperating Institution(s) 

Intermtional Atomic Energy 

Agency. Austria
Agriculture Canada Laval 
University, Canada 
Canadian Grain Commission, 
Canada
 
University of Manitoba, Canada 
University of Manitoba, Canada 
University of Manitoba, Canada 
University of Manitoba. Canada 

University of Saskatchewan, 
Canada
 
University of Saskatchewan, 

Canada

ICRISAT, India 

IBPGR, Italy 


Institute of Nematology, 

Bari, Italy
 
Institute of Genplasm, Bai, 

University of Viterbo, Italy

University of Napoli, Italy 

University of Perugia, Italy 

University of lerugia, Italy 

University of Bonn, Germany 


(BRD)

University of Bonn, 

University of Muenster, Germany 


(BRD)

Institute of Tropical Agriculture 

University of Giessen,
 

Germany (BRD)

Institut fuer Pflanzenbau und 

Pflanzenzuchtung, Goettingen
 
University, Germany (lIRD)
 

Funding 
Organization(s) 

IAEA/ICARDA
 

IDRC
 

ICARDA
 

IDRC
 
IDRC
 
IDRC
 
IDRC
 

CIDA and NSERC 

IDRC
 

ICRISAT/ICARDA 
IBPGR and ICARDA 

CNR
 

CNR
 

EEC
 
CNR
 
CNR
 
GTZ
 

Deutsche 
Forschungsges 

BMZ
 

GTZ
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Funding 

Cooperating Institution(s) Organization(s)
Subject 

21. 	 Economic feasibility and impacts of 

increased integration of small ruminants 

in northern Syria 
22. 	 Wide adaptability in faba beans 

23. 	 Yield physiology of durum 

24. 	 Phosphate fertilization and iron use in 

food legumes 

s25. 	 Control of Orobanche spp. in food legun, 

26. 	 Improvement of nutrient uptake efficiency 

in chickpea 
2i. 	Influence of VA-mycorrhiza on chickpea 


growth under semi-arid conditions 

28. 	 Salt tolerance in wheat and barley 

29. 	 Wheat and barley breeding 

30. 	 Research in plant virus diseases 

Screening food legumes for resistance to31. 

Orobanche .pp. 


32. 	 Studies on the resistance of faba beans 


to Botrvtis ]fabac 

33. 	 Nutritive value of hays and straws 

34. 	 Evaluation of independent vascular supply 

in Vicia faba 

Institute of Agricultural Economics
 

and Social Sciences, University of
 

lHohenhein, Germany (BRD)
 
Institute of Plant Breeding. 

University of Iholicnheim,
 
Germany t BRD)
 
InstitUt fuer PlanzenznchtwIng, 

Saatgtt.ForschUllg id Populations 


Genetik Universitat Ilohelinhcim.
 

Stuttgart. Germany (BRD)
 

Inst ito t of IPlaut NutuitiOli, 

University of Ilolenlicim.
 
Germany (BRI))
 
Institute of P'lant PIroductionl inl 


the Tropics. University of 


lolicnheini, Germany (BRD)
 

University of 1lliejilim. 

Germany (BRD)
 
University of' Ilolenhenlli. 

Germany (BRID)
 
Ilstitut fuer I'tanzenzuchtuling, 

University of Munich. Freising.
 

Germany (BRD)
 
CIMMYT, Mexico 

Institute of Plant Protection 

(I11O), Walgeningen. The Netherlands 

University of Wagelingen and 

Poyal Tropical Institute, 
Amsterdan, The Netherlands 
Plant Breeding Institute, 
Cambridge. UK 
Tropical )evelopment and 

Rescarcl: Institute. UK 
University of Durham, 

UK
 

Sohn Stiftung
 

Eislen Stiftung
 
-


BMZ/GTZ 

GTZ
 
-islen Stiflung 

Eislen Stifltung 

EisIen Stiftuing 

GTZ 

CIMMYT/ICARI)A 
DGIS 

EEC 

1113I 

ODA
 

EEC 
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Funding
Subject Cooperating Institution(s) Organizat!in(s) 

35. 	 Development of a metabolic index of University of London ODA 
stress in barley and durum wheat Birkbeck College, UK 

36. 	 Xylem combined nitrogenh status in vetch University of London No funding involved 
and lentils under differir g regimes Birkbeck College, UK 

37. 	 Inter-specific crossing in Vicia University of Reading, ODA 
UK 

38. 	 Plhotothermal relations in barley, University of Reading, ODA 
faba beans, and lentils UK 

39. 	 Physiologic variation in Jscoch.,ta rabiei University of' Reading, ODA 
UK 

40. 	 Resistance to bruchids in faba beans University of Reading, UK Ford Foundation 
41. 	 Root studies on barley and chickpca University of Reading, UK ODA 
42. 	 Studies on out-crossing in lentils University of Swansea, UK University of Swansea 
43. 	 Nitrogen fertilizer efficiency using 15N International Fertilizer IFDC/UNDP 

Development ('enter, USA 
44. 	 Development of large-seedcd, tall University of California, Davis, USAID 

chickpeas resistant to l'usariun spp. and USA 
vircs 

45. 	 Rangeland Development (Baluchistan) Colorado State University. USA USAID 
46. 	 Barley: Crop '.inllation model Michigan Srate University! USAID 

IrFDC. USA 
47. 	 Barley diseases Montana State University, USA USAID 



Senior Staff
 
(as of 31 December 1985) 

Director General's Office 
Dr 	M14ohamed A. Nour, Director General 
Dr Peter Goldsworthy. Deputy Director General 

(Research) 
Dr Jan Koopman, Deputy Director General 

(International Cooperation) 
Dr 	 A. van Gastel, Seed Production Specialist 
Dr Samir El Sebac Ahmed, National Research 

Coordinator 

Government Liaison & Public Relations 
Dr Adnan Shuman, Assistant Director General 

(Government Liaison) 

Damascus Office 
Mr 	 Abdul Karim EI-Ali. Administrative Officer 
Beirut Office 
Ms 	 Ataf ,ashed. Executive Secretary/Office 

Manager 
Mi 	 Anwai Agha, Senior Accountant 

Cairo Office 
Dr Bhup Blhardvaj, Director of Administration 

& Operations. ICARDA/IFAD Nile Valley 
Project 

Tunis Office 
Dr Ahmed Kanmel. ICARDA Representative/Cereal 

Pathologist 

Finance 

Mr 	 Edward Sayegh. Financial Controller & 
Treasurer 

Mr 	Pradeep Mehra, Finance Officer 
Mr 	Suresh Sitaranian. Finance Officer 
Ms 	Rima Musalli, Budget Offirer 
Mr Salah lDeif, Accountant, Nile Valley 

Project 
Mr Suleiman Is-hak, Senior Accountant 

Mr 	Fadel Kand!s. Pre-Audit & Control 

Mr Mchamed Samman, Senior Accountant 
Mr Mohamed Barmada, Administrative 

Officer/USAID-Azri Project 

Computer Services 
Mr Khaled El-Bizri, Director 
Mr Bijan Chakraborty, Senior Programmer 
Mr Bashir Bshara, Senior Programmer 
Mr Bizhan Kamrava, Analyst/Programmer* 

Mr Michael Sarkiss'an, Maintenance Engineer 

Personnel 
Ms LeIa Rashed. Personnel Officer 

Farming Systems 
Dr Peter Cooper. Program Leader/Soils 

Physicist 
Dr Abdullah Matar, Soils Chemist 
Dr Kutlu Somel, Agricultural Economist 
Dr Thomas Nordblom, Agricultural Economist
 
Dr Seweryn Kukula, Weed Scientist*
 
Dr Joseph Stephens, Microbiologist"
 
Dr Hazel Harris, Soil Water Conservation
 

Scientist 
I)r Eugene Perrier, Water Management Agronomist 
Dr Bakheit r,"ed, Senior Training Scientist 
Dr Thomas Stilwell, Agronomist (Tunisia) 

Dr Dennis 'Fully, Anthropologist 
Dr Ronald Jaubert, Post Doc. 

Fellow-Agricultural Economist* 
D: 	 Wolfgang Goebel, Post Doc. 

Fellow-Agroclimatologist 
Dr Awad el Karim Ahmad, Post Doc. 

Fellow-Agricultural Economist* 
Mr Abdul Sattar A. Moneim, Associate Expert* 
Mr Ahmad Mousa el Ali, Weed Control 
Mr Abdul Bari Salkini, Agricultural Economist 
Mr Ahmad Mazid, Agricultural Economist 

Mr Mahmoud Oglah, Research Associate 
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Mr Sobhi Dozon, Research Associate Dr Mohamed el-Sherbeeny, Post Doc. Fellow-Faba
Mr Yousef Sabet, Associate Expert* Bean Breeding (NVP) 

Dr Joachim Sauerborn, Post Doc.Cereal Crops Improvemet Fellow-Orobanche (GTZ)

Dr Jitendra P. Srivastava, Program Leader 
 Mr Eckhard George, Associate Expert
Dr 	Edmundo Acevedo. Physiologist/Agronomist Mr Ahmad Hamdi Ismail, Research Associate
 
Dr Salvatore Ceccarelli, Barley Breeder
 
Dr Mohamed S. Mekni. Barley Breeder 
 Pasture, Forage, and Livestock Improvement

Dr Ornar Manilouk, Plant Pathologist 
 Dr Philip S. Cocks, Program Leader/Pasture
Dr 	Guillermo 0. Ferrara, Bread Wheat Breeder Ecologist

(CIMMYT/ICARDA) Dr Alan Smith, Grazing Management Specialist
Dr 	Miloudi Tachit. Plant Breeder Dr 	Ahmed el Tayeb Osman. Agronomist

(CIMMYT/ICARDA) Dr 	Euan Thomson. Livestock Scientist
Dr 	Mohamed Tahir, Plant Breeder Dr Luis Materon, Microbiologist

Dr Ahmed el Ahmed, Plant Breeder/Pathologist 
 Dr Ali Abdul Moneim Ali. Senior Training

(Tunisia) Scientist
 
Dr Hugo Vivar. Barley Breeder (Mexico) 
 Mr Faik Bahhady, Assistant Livestock 
Dr Habib Ketata, Senior Training Scientist Scientist 
Dr Dieter Mulitze. International Nurseries Mr Nerses Nersoyan. Research Associate 

Scientist Mr Safouh Rihawi, Research Associate

Dr Sui K. Yau. Post I)oc. Fellow-Barley Mr Hanna Sawmy Edo. 
 Research Associate

Breeder Mrs Monika Zaklouta, Research Associate
 
Mr Joop van Leur. Associate Expert-Plant Mr Munir Turk, Research Associate


Pathology (The Netherlands Government) Mr Luigi Russi, 
 Research Associate'"
 
Mr .Mumtaz Malik, Reseaich Associate 
 Mr Marco Picirilli, Research Associate
Mr Issam Naji. Research Associate (University of Perugia)"

Mr Paolo Annicchiarico. Research Ass,:,,tte 
 Ms Silvia Lorenzetti. Research Associate*
 
Mr Luciano Pecetti. Research Associate
 

Genetic Resources Unit
 
Food Legume Crops Improvement Dr Bhal Somaroo, Program Leader
 

Saxena. Leader'
)r 	 Mohan C. Program )r Khaled Makkouk. Plant Virologist

Agronomist-Physiologist 
 Dr Laszlo Holly. Genetic Resources Scientist 

)r Cesar Cardona. Senior Entomologist' Dr Marlene Diekman,. Plant Protection Officer
 
I)r William Erskine. llant Breeder (DAAD, W. Germany)
 
1)r H-oward (;ridley. Plant Breeder (Tnisia)* 
 Dr Yawooz Ad ham. Documentation Specialist
 
)r Salim lanonik. Plant Pathologist Mr Bilal lunmeid. Research Associate
 
)r N,$Ihamed 
 Hlabib Ibrahim. Senior Training Mr Thomas Fhrman, Research Associate (I3PGR) 

Scientist 
Dr M.V. Reddy. Chickoca Pathologist (ICRISAT)* Commnicaions & Documentation 
Dr K.B. Singh, Plant B~reeder (ICRISAT) Mr Larry Chambers. Head
Dr Larry D. Robertson. Faba Bean Breeder Dr Surendra Varna, Senior Science Editor
Dr R.S. Malhotra. Post i)oc. Ms Lynn Simarski. Science Writer 

Fellow-International Trials Scientist 
)r Said Nahdi Silim. Post Doc. Training 

Fellow-Agronomy/Physiology- Dr I awrence R. Przekop, Head 
Dr 	Mbagus Murinda. Post Doc. Fellow-Agronomy' Mr Mohamed'raining OfficerRadwan Tchalibi, Assistant 
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Visitors" Services 
Mr Mohamed A. Hamouieh, Administrative Officer 

Travel Services 
Mr LBassam Hinnawi, Travel & Visa Officer 

Farm Operations 
Dr Jolergen Diekmann, Farm Manager (Tel Hadya) 
Dr P. Jegatheeswaran. Agricultural Machinery 

Engineer 
Mr Marwan Mallah, Administrative Officer 
Mr Ahmed Sheikhbandar, Assistant Farm Manager 
Mr Munir Sughayyar, Engineer, Farm Operations 

(Terbol) 

Physical Plant 
Mr Peter Eichhorn, Vehicle Workshop Supervisor 
Mr Haitham Midani. Officer. General Services 
Mr Ohannes Kalou, Building & Maintenance 

Engineer 
Mr Farouk Jabri, Officer-Fo.d & General 

Services 

Station Development 
Mr Brian Tierney, Construction Manager 
Mr Khaldoun Wafaii, Civ I Engineer 
Mr Isaac Homsy, Civil Et gineer 

Purchasing & Supplies 
Mr Ramaswamy Seshadri, Manager 
Ms Dalal Haffar, Purchasing Officer 

International School of Aleppo 
Mr Denis Sanderson, Principal/Teacher 
Mrs Elizabeth Fisher, Teacher' 
Ms Christine Steer, Teacher 

Pakistan 
Dr John D. Keatinge, Team Leader/Crop 

Physiologist 
Dr Richard Aro, Range Management/Livestock 

Specialist 
Dr David J.Rees, Agronomist 

Consultants 
Mr Tarif Kayali (Syria). Legal Advisor 
Dr Hisham Talas (Syria). Medical Consultant 
Dr Edward Hanna (Lebanon), Legal Advisor
 
Mrs Gem Somaroo (Canada), Nursing
 
Dr Philip Wiiliams (Canada), Analytical
 

Services 
Mr Subrata Dutta (India), Rezident Consultant-

Library 
Dr Giro Orita (Japan) Veterinary Specialist 
Dr Roger Ptterson (USA), Senior Bionietrician 
Prof. W.B. Ward (USA), Science Writer/Editor 

Left ICARDA during 1985. 

Sponsored by tie Itidian Government. 


