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EXECUTIVE SUMMARY


Overview of conclusions for this reporting period   
The project’s goal is to increase food security in the West Asia and North Africa region by improving the productivity and production of wheat-legume based cropping systems, while dealing with obstacles related to increasing climate variability.  Current farm yields of crops in the region are far below their potential. The project started work with NARS partners during growing season 2012-2013 with field activities in eight countries due to the delay in the signature of project contract (August 2012). NARS partners and ICARDA conducted the majority of the activities planned for 2013. The number of activities planned for 2014 targeting farmers has increased considerably as has the number of farmers involved in and of information dissemination activities. In the 2013-2014 period it is planned to transform some demonstration platforms into innovation platforms.

International public goods 
A total of 12 new varieties of food legumes and wheat were registered by NARS partners involved in the project and twenty varieties were submitted for release. Several publications were produced by the project team covering different research and development thematic (see Annex 2). 

Gender 
At the research level, the gender dimension is well considered in the project. Slightly more than 50% of participants in short-term courses were female staff working in research and development institutions of NARS partner countries. MSc and PhD students conducting research with the support of the project are in majority female. One-third of NARS scientists and extension staff involved in the project are female in all countries and a total some 50% in Tunisia. The presence of women in activities targeting farmers (field days, FFS) remains reduced in number due to socio-cultural conservative rural societies in most countries, and efforts are being made to involve rural women in project activities. Indeed, results of a study on women’s empowerment in Morocco indicated that rural women there face a number of constraints to the development of their individual and social status, which limit their potential as full partners in smallholder farm enterprises.

Partnerships
The project has established collaborative links with the project “Enhancing food security in Arab countries”. In some countries (Tunisia, Jordan, Egypt and Sudan) some of on-farms activities are done in the same sites and some field days were co-organized to maximise the presence of farmers and stakeholders and reduce costs of these events. Contacts have also been established with other projects to conduct common actions and to exchange experiences and information (IFAD project in Bhutan, Sudan).

Summary of key achievements during this reporting period

Component 1: Access to quality seed
· The project provided assistance to NARS partners to increase early generations of the basic seed (G0, G1 and G2) of 95 varieties (63 food legumes and 32 wheat varieties) most of them recently released. 
· More than 200 tons of early generation basic quality seeds produced with the support of the project. 
· A seed sector study of wheat and faba bean initiated in Morocco. 
· Five mobile seed processing units ordered to benefit committed farmer groups from Morocco, Sudan, Tunisia, Algeria and Jordan to develop informal seed production mainly for food legumes. 

Component 2: Promotion of improved production technologies
· On-farm demonstrations of new food legumes and wheat varieties were conducted in seven countries. 
· Increased yields in demonstration sites - faba bean by 21% in Egypt and over 100% in Sudan. 
· Reduced faba bean production costs in Egypt due to the use of lower seeding rate (only 70-75 kg/ha), less irrigation and lower pesticides application resulted in Egypt’s Ministry of Agriculture in Egypt to launch a national campaign to promote faba bean production, which was increased by 21.6% in 2013. 
· Use of improved varieties of faba bean in Tunisia increased yields by an average of 22%; the yield increase was 54% when both improved crop management techniques and new varieties were used.
· On-farm evaluations of eight improved chickpea varieties in Sudan resulted in selecting six varieties providing higher yields than commonly used variety; two varieties more than doubled the yield. 
· Lentil demonstrations in Algeria produced higher yields (1.3 t/ha) than farmer’s yield (0.2 t/ha).
· New durum wheat varieties used in Turkey produced significantly higher yield than traditional, popular varieties. 
· The project successfully involved farmers in the selection of the best genotypes in several countries.
· Conservation agriculture techniques were demonstrated in various countries. For example, the average increase in grain yield of chickpea in Jordan conducted under no till was 23% as compared to conventional tillage.
· Supplemental irrigation was promoted: 50 mm given in critical stages increased the grain yield of durum wheat by around 30% and by 47% in bread wheat in Tunisia. 
· Integrated pest management (IPM) used to control Ascochyta blight in winter chickpea doubled to tripled the yields in Tunisia and Morocco. 

Component 3: Socio-economic studies and constraints analysis 
· Socio-economic surveys were conducted on faba bean in Egypt in five governorates (700 farmers) and on wheat-legume system in Morocco (1230 farmers). Databases have been created are the information is being analysed. 

Component 4: Technology development and back-up research 
· Over one thousand improved lines of faba bean, chickpea, lentil, bread wheat and durum wheat were distributed in 2013 to 41 NARS collaborators of WANA region in several nurseries (643 sets). 
· ICARDA breeding program conducted several new crosses of wheat and food legumes. 
· In wheat, pyramiding of rust resistant genes based on previous data was carried out. 
· Association mapping studies for heat and drought tolerance, yield potential and disease resistance have been carried out using Recombinant Inbred Lines (RILs), doubled haploid (DH) lines and association panels. Doubled haploid are implemented in Egypt and Lebanon and in this initial phase 100 DH of bread wheat were produced.

Component 5: Capacity development 
· Ninety-six NARS scientists and technicians from 10 countries were enrolled in 10 short term courses organized in Algeria, Egypt, Jordan, Lebanon, Tunisia, and Turkey. 
· Nineteen scientists from the project region participated in three International Conferences and Workshops held in Italy, Serbia and Morocco. 
· The project supported the research of several MSc and PhD students from the region.
· Approximately 3600 farmers, extension staff, stakeholders and policy makers participated in the 77 field days. 
· Fourteen farm field schools were conducted in Morocco, Egypt and Turkey with 275 participants. 

An increased number of activities targeting farmers have been planned for 2014. There will also be a net increase in on-farm demonstrations and efforts to transform some of the demonstration platforms into innovation platforms. 

MAIN REPORT: (10-15 Pages excluding Annexes and Appendices). 

Project Title:  Enhanced small-holder wheat-legume cropping systems to improve food security under changing climate in the drylands of West Asia and North Africa

BACKGROUND
Cereals (wheat and barley) and food legumes (chickpea, faba bean and lentil) are the most important, basic annual crops grown in the West Asia and North Africa (WANA) region. Most of the countries in this region are not able to cover their needs from domestic production and depend on food imports to varying degrees. As a result, WANA countries are the most import-dependent in the developing world. At the same time, actual farm yields of crops in the region are far below their potential. Increasing the yields of staple crops at the level of small-holder farmers is vital because they are major contributors to production. ICARDA and its partners in WANA are developing adapted varieties and associated technologies that will enable farmers in the dry areas to take full advantage of cereal-food legume rotations to increase productivity, sustain their wheat-based production systems, and adapt to climate change and variability. However, the impact of this work is often diminished by farmers misusing the technologies.
Project goals: The overall goal of the project is to contribute to food security in the WANA region in an environment of increasing climate variability by improving the productivity and production of wheat-legume based cropping systems.
Project objectives:  
The project will contribute to enhancing food and nutritional security, improving livelihoods of rural communities, and promoting growth of the agricultural sector in the countries of the WANA region in the face of increasing climatic variability and change. 
Two specific objectives have been set:
Specific Objective 1: Promotion of proven and tested technologies for wheat-legume rotation systems by scaling out existing improved wheat and food legume varieties and their associated production technologies (supplemental irrigation (SI), introduction of new conservation agriculture (CA) technologies in wheat-legume rotation systems, and improved seed delivery systems). Concurrently, appropriate new technologies to sustainably improve productivity and production are being identified and tested.
Specific Objective 2: In response to new challenges and constraints, such as climate change, further development and demonstration of new varieties, which are higher yielding and adapted to both biotic and abiotic stresses, are required. The use of these new varieties will be combined with integrated pest/disease management (IPM/IDM) for key diseases, insect pests, and parasitic weeds that have a wide range of hosts in farmers’ fields. Improved crop and soil water management, including the use of supplemental irrigation, GIS, and geo-statistics, will be used for a spatial analysis of the distribution of diseases and pests. The economic impacts of diseases will be evaluated.
Project Components/Outputs:
Specific objective 1:
· High yielding and stress tolerant wheat and food legume germplasm and associated technologies tested and adapted to farmers’ production environments and end-user requirements
· Preferred genotypes identified in participatory varietal selection trials and submitted by the national programs for varietal release in targeted production areas 
· New and emerging constraints to adoption by farmers of identified improved technologies and the feedback provided on the technology development and adaptive research program
· National and seed systems strengthened through technical training and advisory services
· Financially viable community or farm-based seed production enterprises, capable of producing quality-assured seed, established on pilot sites
· New conservation agriculture-based wheat-legume rotation systems developed and tested in farmers’ fields
· Integrated supplemental irrigation and crop management packages that conserve water and maximize crop productivity developed and tested in the target areas
· Gender analysis, including differentiating the constraints that men and women face in accessing technologies, information, and markets and communicating this to relevant stakeholders, including research, extension development organizations and policy decision makers
· Analysis of productivity trends and gaps in wheat and food legume based systems made available to relevant institutions and policy decision makers
· Research capacity of national programs enhanced through training and networking
Specific objective 2:
· New wheat and food legume genotype, better adapted to climate variability and change
· Sustainable wheat-legume rotation system established at the farm level
· IPM options for key diseases, insect pests and parasitic weeds with wide effectiveness demonstrated in farmers’ fields
· GIS spatial analysis of dry area farming systems and geo-statistics of crop adaptation and disease/pest prevalence to help target technology interventions
· Tools for determining new supplemental irrigation schedules and packages for better adaptation of wheat-legume systems to climate change
· Ex-ante assessments of the potential impacts of improved wheat legume varieties and associated technologies on crop productivity, household income, and food supply documented for selected countries
· The impacts of selected crop diseases evaluated and farmers’ perceptions and practices in managing plant diseases analyzed

1. IMPLEMENTATION PROGRESS:

A. Project expenditure by year

The actual project expenditures for 3 years are reported in the following table.
 
	Total Project Budget
	Year: 1 (2011)
	Year 2 (2012)
	Year 3 (2013)
	Total Expenditure[footnoteRef:1] (Euro) [1:   By the time of reporting] 


	Funds received
	0
	0
	1,140,475
	1,140,475

	Expenditure
	707,946
	528,754
	840,113
	2,076,813

	Balance 
	(707,946)
	(528,754)
	300,362
	(-936,338)



B. Brief comments on expenditure
ICARDA provided NARS funds to implement the agreed work plan with eight countries (Algeria, Egypt, Jordan, Lebanon, Morocco, Sudan, Tunisia and Turkey) for the 2012/13 cropping season even before receiving the first financial transfer. Eight Memorandum of Agreements (MoA) were signed with partner institutions with a total value of (314,250 USD – 241.73 Euros) to support increasing new seed varieties, conducting on-farm demonstrations of new technologies and their disseminations, and providing capacity building to farmers and extensionists during the 2012/13 cropping season. To implement some specific activities with NARS, ICARDA signed in 2013 three others MoAs with Agricultural Research Centre (ARC) for socio-economic study of faba bean in Egypt and with “Institut National de la Recherche Agronomique” (INRA Morocco), and “Institut National de la Recherche Agronomique de Tunisie” (INRAT) for the GIS and Remote Sensing studies. The project also supported 10 NARS countries for the capacity building program executed in 2013 and 19 scientists from the region to participate in international conferences and workshop. Additionally, in October and December 2013, ICARDA ordered five mobile seed processing machines for five countries for a total value of 223,467 USD=171,898 Euros (not reported in above table).
C. Physical progress by component/output
Progress by output is shown in the log-frame presented in Annex 1.
D. Progress by components 
1. Component 1: Seeds 
· Variety release: (more details in annex 2)
· 12 new high yielding and stress tolerant varieties of faba bean (2), chickpea (4), lentil (5) and bread wheat (1) were registered in 2013 by the national programs.
· 20 new high yielding and stress tolerant varieties of chickpea (4), lentil (1), durum (10) and bread wheat (5) were submitted for registration in 2013 by the national programs.
· Early generation seed increase:(more details in appendix 1)
· 95 varieties (most of them recently) released were increased in 2012-13 season in majority with the support of the project for enhancing their popularisation and their dissemination
· 63 food legume varieties
· 32 wheat varieties   
· 70.7 tons of early generations seeds of food legumes were produced in 2012-13 in seven countries with the support of the project
· 134.2 tons of early generations seeds of wheat were produced in 2012-13 in seven countries involved with the support of the project. In addition, increase in the amount of seeds produced by seed companies or research institutions of some new varieties (i.e.: in Turkey: 40 T of durum wheat cv. Gundas that can be used to sow 200 ha, 138 T of 4 bread wheat varieties =650 ha and 17.7 T of 4 chickpea varieties= 170 ha). 
· In Lebanon, the total amount of certified seed produced by LARI of the new varieties of durum wheat (Icarasha2, Miki3, Azeghar) and bread wheat (Tal Amara2) is able to sow an area of 12,000-13,000 ha of durum wheat and around 6,000 ha of bread wheat during the cropping season 2013-14.
· In Tunisia, the new faba bean varieties (Badi, Bachaar), commercialized since 2007 by COSEM (Société Mutuelle Coopérative Centrale des Semences) and produced in 2012-2013, were sold. For chickpea, the CCSPS (Société Mutuelle Coopérative Centrale des Semences et Plants Sélectionnés) sold all seeds produced of the varieties Béja1 and Bouchra commercialized since 2007. The variety Beja1 becomes in few years of commercialisation (5 years) number one grown in Tunisia. 
· Approximately 38 Tons of seeds of food legume and wheat were distributed in 2013 to conduct the different on-farm demonstrations of new technology in the countries involved in the project for implementing the program of 2013-14 growing season: 7.16 T of chickpea, 5.55 of lentil, 5.39 of faba bean, 14.73 of durum wheat, and 5.19 of bread wheat. 
· Seed sector study:
· Scientists from ICARDA’s Seed Unit (SU), Biodiversity Integrated Gene Management (BIGM), and Socio-Economic and Research Policy (SEPR) Programs joined national breeders and scientists from INRA Morocco and experts from other key Moroccan institutions met in Morocco on 31 January 2013 to discuss the seed sector of cereals and food legumes in Morocco. This meeting was held after the visit of Drs. Z. Bishawe, A. Niane (SU) and Y. Yigezu (SEPRP) to Morocco to meet the different stakeholders in preparation for the seed sector study.
· Terms of reference for seed sector on wheat and faba bean in Morocco were developed and consultants were hired in August 2013. Two hundred seed growers for state and private companies were surveyed. The first draft reports were submitted by the consultants and analysed by ICARDA’s seed unit and socio-economic policy research program. ICARDA scientists returned the report back to the consultants for complement of information. A writing workshop is planned for April 2014 to finalize the document. 
· Development of informal seed sector
· Five mobile seed processing units were ordered in 2013 (October-December) and expected to be installed in 2014 (April-May) in Morocco, Tunisia, Sudan, Algeria and Jordan to develop the informal seed production system mainly for legumes and improve the seed quality. 
· In Morocco, a mobile seed processing unit will be installed at Cooperative Al Hillal (Marchouch village) to serve farmers of Al-Hilal (36 farmers, 483 ha) and Al-Wided (11 farmers, 261 ha) and to provide services to farmers in the Marchouch-Romani region. A business plan has been developed with farmers of Cooperative Al-Hilal and implemented to increase and to promote legume varieties (1 faba bean, 2 lentils and 2 chickpea) on 30 ha involving 17 farmers of Cooperative Al-Hilal. Technical backstopping is given to farmers to ensure better grain yield and quality. It is expected that between 700-1000 farmers of the region will benefit in 2016.
· In Sudan, a mobile seed unit will be installed at the Hudeiba research station of Agricultural Research Corporation under the control of farmer’s organisation of Nile Valley Governorate to serve farmers of the region. This unit will help to disseminate the new varieties of faba bean (Eddamer, Shendi, Merowe) and of chickpea and lentil.
· In Tunisia, a mobile seed unit will be placed temporarily at the “Institut National des Grandes Cultures” (INGC) to mainly serve the farmers of Boussalem, Fernana, and Amdoun and then will be transferred to one of the recently created farmers’ association and involved in food legume development. The goal is that it will also help popularize new varieties of legumes.
· In Jordan, a mobile seed unit will be offered to an association that provide services for small farmers in the northern Jordan.
· In Algeria, a mobile seed until will be installed to benefit the farmers of Constantine Governorate, where there is an influential farmer (Mr. Mostefa Debbah) that is willing to help develop food legumes in the region. The farmers will benefit from technical backstopping from El-Kroub Farm for Demonstration and Seed Production of “Institut Technique des Grandes Cultures” (ITGC).
2. Component 2: Promote improved production technologies
· On-farm demonstration of new varieties (more details in appendix 1):
· 134 on-farm demonstrations of new varieties were conducted during cropping season 2012/13 in seven countries (Algeria, Egypt, Jordan, Lebanon, Morocco, Sudan, Tunisia, Turkey); mostly on food legumes (98). Some of them were conducted under conservation agriculture, others under supplemental irrigation.
· Faba bean new varieties with recommended packages increased grain yield in average by 21% as compared to farmers neighbouring fields in 35 on-farm demonstration fields implemented in 2012/13 season in five governorates in Egypt (Al-Sharkia, Dakahlia, Assiut, Nubaria, and Kafr-El-Sheikh). The cost of production is reduced because almost half of the amount of seeds (only 70-75 kg/ha) are used with early sowing, requiring less water for irrigation, and less pesticides. The results obtained encouraged the Ministry of Agriculture of Egypt to launch a national campaign to promote faba bean production which was increased in 2013 as compared the previous year by 21.6%. 
· During the 2013 faba bean season in Sudan, improved varieties and application of recommended package doubled the grain yield (1.93 t/ha) as compared to neighbouring farmers’ fields (0.93 t/ha). 
· In rainfed conditions, faba bean new varieties tested in collaboration with enhancing food security in Arab countries project increased the yield in leader farmers of Fernana region (Tunisia) by 52% as compared to farmers neighbouring fields and by 24% also as compared to local population with improved management tested in the same field. The increase in grain yield for satellite farmers was around 21% as compared to farmers’ fields of the region. The introduction of the faba bean small cvs. Badï and Bachaar contributed significantly in the increase of grain yield and production of faba bean. National statistics show a net increase in the yield and production of faba bean small during the last five year. 
· During the 2012-13 growing season in Gezira region (Sudan), chickpea demonstrations of varieties in three farmers’ fields resulted in selection for dissemination six out eight varieties tested yielding more than the local traditional variety. Two varieties produced a very high average yield (Salawa: 4 t/ha, Burguieg: 3.84 t/ha) as compared to farmer variety: 1.66 t/ha. Eight farmers are testing the 6 varieties in 2013-14.
· Improved varieties of chickpea in Algeria produced 360% increase in yield as compared to the farmer’s check.
· Lentil varieties conducted under improved agronomic package in Algeria produced an average yield of 1.3 t/ha whereas the farmer yield was only 0.2 t/ha.
· Higher yields were obtained in Algeria with new varieties of durum wheat (DW) and bread wheat (BW) as compared the traditional varieties Ben Bachir (DW) and HD1220 (BW) susceptible to diseases but well adapted. 
· The new Turkish durum wheat variety, Gundas and Ica-joudy, produced higher yields than the well-known varieties Fuatbey and Akcakale.  
· Participatory selection of new varieties:
· Chickpea variety cv. Rebha (FLIP03-27C-A1) was selected by farmers from advanced national trial (Tunisia) and proposed in 2013 to Tunisian National Catalogue of Plant Varieties. Rebha is resistant to Fusarium wilt and moderately resistant to Ascohyta blight, adapted to mechanical harvesting and have large seed (42-45g/100 seeds) and produced in average 26% higher yield (2.66 t/ha) than the most cultivated winter variety cv. Beja1.
· In Sudan, 40 farmers and three extension staff participated in the evaluation of faba bean promising lines in Merowe research station during the 2012-13 season. Most of the farmers selected the genotypes C.98/8 and C.28/02. The Sudanese National Variety Release Committee released both in 2013 as Merowe (C.98/8) and Shendi (C.28/02).
· In Jordan, a total of 64 farmers evaluated the durum wheat lines in macro and micro plot trials conducted in Irbid, in Madaba and in Rabba. Results of the Rabba station showed that male and female farmers were similarly able to identify the high yielding lines. Five improved durum wheat lines selected by farmers from micro plot trial (Preliminary trial) were advanced to the next trial (Macro Durum Yield Trial). Six improved durum wheat lines selected by farmers from macro plot trial (advanced trial) were advanced to Promising Durum Yield trial. Both trials are planted at 3 locations (Maru-Irbid, Rabba and Madaba-Mushager) during 2013-2014 growing season.  
· Nine on-farm and on-station verification trials aiming to evaluate the performances of promising faba bean genotypes in comparison with the recommended cultivars were conducted during 2012-2013 season, as three trials in each of North, Middle and Upper Egypt. In North Egypt, the promising lines 1557/992/2001 and 1426/711/2000 out yielded the average seed yields of the two check cvs. Giza843 and Misr3 by 29 and 11%, respectively. In Middle Egypt the promising genotypes 1874/471/2007 and 1813/420/2006 produced seed yields higher 7 and 3.6%, respectively than the checks. Similarly, in Upper Egypt the promising genotypes 1932/419/2009 and 1919/387/2009 exceeded the average of the two check cvs. Wadi1 and Misr3 by 18 and 5%, respectively.
· Conservation Agriculture (CA) (more details in appendix 1):
· 30 on-farm conservation agriculture demonstrations have been implemented on food legumes (Algeria, Egypt, Jordan, and Morocco) and wheat (Algeria, Jordan, Lebanon and Morocco) in 2012-13 cropping season
· Faba bean new varieties (Misr 3 and Giza 843) tested in Al-Sharkia (10 fields) and Dakahlia (5) with no till produced an increase of grain yield by 23% as compared the farmers neighbouring fields. This technology is promoted mainly in infested soil with orobanche particularly after rice.
· In Jordan, the average increase in grain yield of chickpea conducted under no till was 23% as compared to conventional tillage.
· In Morocco, the average increase in grain yield of lentil conducted under no till in on-farm demonstration was 25% as compared to conventional tillage. The increase in research station reached 35%, however is not significant for chickpea crop. Five hundred farmer fields were grown with lentil under CA in 2013 in Rabat-Salé-Zammour-Zaer region. 
· In Algeria, durum and bread wheat conducted under CA increased the yield by 20 and 54% as compared to conventional tillage. In Morocco, the bread wheat under CA produced higher grain yield (+20%).
· In Jordan and Lebanon, both no till and conventional tillage produced almost similar grain yield for wheat but with less cost for no till. 
· Supplemental Irrigation (more details in appendix 1): 
· In Tunisia (Siliana governorate), demonstrations of supplemental irrigation (2x250 m3/ha) at heading stage and at flowering stages, gave an average increase in yield by 33.5% for durum wheat and 47% for bread wheat varieties. There were 0.84 t/ha and one t/ha increases in yield an average for the three durum wheat and two bread wheat tested, respectively due to 50 mm irrigation of supplemental irrigation in the two sites located in semi-arid region. 
· In Algeria, one irrigation of 150 m3 improved the yield of durum wheat by 5% in Blida and four irrigations of 140 m3 each improved the yield of durum wheat by 27% in Setif.
· Integrated Pest/Disease Management (more details in appendix 1):
· IPM on-farm demonstrations were conducted on food legumes and wheat in 2012-2013 mainly in Morocco, Egypt, and Tunisia.
· On-farm IPM on chickpea conducted in Morocco in 2013 produced 1.9 t/ha, whereas the check gave only 1.0 t/ha. IPM faba bean field produced also 1.9 t/ha and the check yielded 1.4 t/ha.   
· On-farm IPM on bread and durum wheat increased significantly the yield in Marchouch in Morocco. 
· On-farm demonstration of chickpea in Beja (Tunisia) following the IPM package yielded 2.5 t/ha. In comparison, the farmer check produced only 0.7 t/ha. The additional cost due to the use of fungicide treatments as compared to the farmer check estimated to be around 60 USD/ha (100 TD) allowed a benefit of 1,355 USD/ha (2,220 TD). 
3. Component 3: Socio-economic studies and constraints analysis 
· Socio-economic baseline survey:
· Socio-Economic Survey in Egypt on Faba bean: Aiming to collect all necessary secondary data and information through formal interviews of 700 randomly selected farmers from Sharkia, Nubaria, Dakahlia, Kafr-El-Sheikh and Assyut governorates using stratified random sample for:
· Package evaluations, which will cover analysis of productivity trends, analysis of food legumes systems, productivity gaps, monitor and assess technical performance and economic viability of the tested technologies.
· Studying the adoption and at a later stage the ex-post impact of the new technologies.
· Gender related activities, which will focus on gender analysis and document and disseminate gender related research to stakeholders. 
The overall study also involves a review of the literature and collection and analysis of secondary data, constraints analysis, and ex-ante assessment of potential impact. 
During January – June 2013:  (i) secondary data were collected, (ii) previous studies were reviewed, (iii) rapid rural appraisal in the study areas were completed, and (iv) a questionnaire for the baseline survey was prepared and tested. 
During July – December 2013: (i) 700 farmers were interviewed, (ii) dataset for the 700 observations has already been built but needs some cleaning work before it can be analyzed. 
· Socio-Economic Study and Survey in Morocco on wheat and faba bean (carried out in collaboration with CRP3.1- Wheat) aims to study and analyze the wheat and food legumes systems production. The objectives include understanding the constraints that limit technological change, promotion and tested technologies for wheat-legume production systems and further scaling those technologies out, and identifying policy and institutional options that alleviate these constraints. Determinants of these constraints and the trends of wheat and faba bean production are started in Morocco. A national sample of 1230 farmers were selected and interviewed in 2013 and the data were digitized and the analysis will start soon after data cleaning.
· Results of constraints analysis and adoption study of winter chickpea technology in Syria:
· Farmers’ evaluations of winter-sown chickpea technology performance developed by ICARDA relative to traditional spring planting and an assessment of impacts of this technology on farmers’ livelihoods in Syria were studied and published in 2013 [Mazid et al. (2013), Experimental Agriculture, volume 49 (3):336–351]. Ascochyta blight, insects and weeds were the most important factors affecting productivity of winter-sown chickpea, according to 480 farmers. Among package components, crop varieties were widely adopted and most farmers adopted other components. The winter-sown chickpea area is expanding, particularly in drier regions that do not traditionally grow chickpea. Adoption was higher for better-off farmers – poorer farmers generally prefer to see positive effects first. Adoption over time is accelerating, with obvious benefits: yields have increased by 18% in drier areas and 32% elsewhere in Syria. Winter-sown chickpea technology increased incomes for all adopting households with greatest impact among poorer farmers. All gains are important because chickpea contributes 22% of total household income and should increase with further increases in package adoption. 
· Results of study of supplemental irrigation of wheat management:
· A case of supplemental irrigation in North Syrian wheat farms was studied and published in 2013 [Yiegezu et al. (2013), Agricultural Systems, Vol. 118: 14-22]. Evaluation of the efficiency of shifting from traditional to improved irrigation techniques (one component of the recommendation package for increasing wheat productivity) was monitored. The results showed that there was irrigation water technical cost inefficiency among these farms. Moreover, under the existing technology, the wheat farmers can produce the same level of output with 9% less irrigation water only by replacing the traditional surface canal irrigation schemes with sprinklers. This shift, however, results in only 2% improvement in the irrigation water technical cost efficiency – a possible reason for about 43% of the Syrian farms to still continue using the traditional irrigation system despite government support for the purchase of sprinklers. Even among sprinkler users, there is 25% inefficiency that needs to be curbed. These results suggest that the introduction of water user charges that will increase the cost efficiency of sprinklers relative to the traditional methods and farmer education may enhance water conservation through wider adoption and more efficient use of sprinklers. 
· A consultant is applying Decision Support System for Agro-technology Transfer (DSSAT) model to 4 years of supplemental irrigation trial data from Tel Hadiya (Syria) to model the soil-water balance and nutrient water balance under different levels of supplemental irrigation, fertilizer application and dates of planting. The study is optimizing the timing of planting, and amount and timing of fertilizer and irrigation application to maximize land and water productivity for the wheat crop. Also, the study is trying to establish a relationship between growing season rainfall up to February month and the supplemental irrigation requirement for the remainder of the cropping season. If this relationship is confidently established, the study shall recommend how much water the farmer needs to save from February month onwards to meet the crop water demand for supplemental irrigation for the remainder of the growing season (modelling is underdevelopment). 
· Gender analysis:
Results of a study on women’s empowerment in Morocco indicated that women in rural Morocco face a number of constraints to the development of their individual and social capital that limit their potential as full partners in smallholder farm enterprises. Constraints currently faced by women are:
· Women’s work in the farm is not paid so the only means of the income that they have is from chicken or eggs that they sell.
· Women cannot move out of the house freely. As a result their worldview is extremely limited. Only the women of the El-Tahidi Association were able to conceptualize space beyond their house. Increased mobility together with access to education and information will help to overcome this situation.
· Women have inheritance right but no effective access to land. Rather they have to negotiate access to resources on their husband’s land.
· Wives are not recognized co-managers of smallholder farm enterprise or as members of farmer cooperatives or associations, the exception is when the organizations are initiated by women for women. 
· Girls are not allowed to go to schools away from the village as the boys are. Strategies to facilitate continued schooling for girls must be designed.  
There are however a few “first steps” that need to be taken if women farmers are to become empowered in the areas where legume production is highest in Morocco. These include:
· Raising awareness of the isolation of farm women that is affecting their personal development to the extent that they are unable to be effective partners in smallholder farming enterprise.
· Make female facilitators available to existing and potential cooperatives and associations.
· Design and implement a policy/system for monitoring changes in farmwomen’s agency of farms, in cooperative/associations and in the market.
· Gap analysis:
· The yield gap between an actual farmer’s yield and the yield achieved with a recommended package is an important issue for many countries of the region. Studies conducted within EU-IFAD project in 2012/13 cropping season showed that in Egypt, the introduction of the new faba bean resistant to Orobanche and foliar diseases varieties with ICM/IPM packages in five governorates led to 22% increase in average yield as compared to yields with local varieties. The new varieties also led to reduction in the cost of production. Bridging the yield gap at the farm level has become a tangible achievement by farmers when seed of new varieties, production inputs and favorable policy environment were in place. 
· A study was conducted in 2013 in Sudan to identify the most important crop management factors responsible for faba bean yield reductions at the farm level. The results showed that farmers average (yield 1.3 t/ha) were half of the potential average yield obtained in research station (2.6 t/ha). Yield gap between potential yields attained at research level and those attained at the farmer’s level are mainly related to variations in crop management aspects. The management factors responsible for this big yield gap between research and farmers are mainly related to use of improved varieties, application of more irrigation water, better weed control measures, and early planting at research level.
· In favorable rainfed area in Tunisia (600-800 mm of rainfall/year), the introduction of new varieties improved the yield by slightly more 20%. The new varieties with better management improved the yield by more than 50% as compared to farmers’ current yield.   
4. Component 4: Constraint surveys, technology development and backup research
· Diseases, insect pests and parasite surveys:
· Insect pest (Morocco) and virus disease (Tunisia) surveys were conducted on food legumes and wheat in 2013.
Damage related to insect pests reported in Morocco (Abda, Doukala, Sais and Taza): 
+ Important damage of leaf miner on chickpea
+ High infestation with stem borer on faba bean in northern Morocco, mainly Sais
+ Severe damage of Sitona on faba bean in Southern provinces (Abda and Doukala)
+ Important damage of Hessian fly mainly in late planting.

The survey revealed that the insect pest incidence was generally low on cereals and food legumes for studied season in the Zaer region. Insect pest incidence was moderate in the Zemmour region. Incidence of some pests, like Barley Stem gall midge on barley and the pea aphid on lentil, was important to note. Occurrence of the Hessian fly and other aphids was, in general, low.

Main virus diseases reported in Tunisia (Cap-Bon, Beja, Jendouba, Bizerte, Fernana): 
+ Planting date was found to impact viral incidence. For example, incidence of aphid-transmitted viruses (Faba bean necrotic yellows virus, Chickpea chlorotic stunt virus, and Bean yellow mosaic virus) was significantly higher in fields planted earlier than the recommended optimum planting date in all regions surveyed. Early plantings have higher populations of sitona, leading to higher Broad bean mottle virus (BBMV) incidence. 
· Results of survey conducted in Kef region (Tunisia) in 2013 regarding the infestation of Hessian fly on cereals showed that infestations on durum wheat were more important (17.8%) than those on barley (11.5%). 
· Orobanche survey was conducted on food legumes in Northern and Central Tunisia in 2013: three species where found parasitizing food legumes (Orobanche foetida, O. crenata and at lesser extent Phelipanche ramosa/aegyptica). This survey updated the infestation map, which was already published.
· GIS and RS:
· GIS spatial analysis was conducted in Morocco (Marchouch site) and in Tunisia (Fernana site) in 2013 to: (i) monitor crop performance; (ii) identify the stress related to rust, foliar diseases, and insect pests; (iii) assess the impacts of the related outbreak on wheat and food legumes production; and (iv) establish an early warning system, if possible. The proposed approaches in the work plan include: (i) an integration of the field surveys; (ii) sample analysis and remote sensing processing to identify stressed hotspots and analyse the potential causes of these stresses, e.g. due to outbreaks of rust, septoria, ascochyta, botrytis, viruses and insect pests (biotic) or due to water scarcity or soil quality (abiotic); and (iii) assessing the impacts of the stress on crop biomass production and yield by development of relevant remote sensing models.    
· To have the first-hand field data related to different biotic stress in the form of outbreak of rust, septoria, ascochyta, botrytis, viruses and insect pests, two surveys were conducted in Fernana on 23 April and 13 May 2013. To gather soil data, chemical elements such as Ca, Mg, K, Na, Cu, Zn, and Ni were analysed.
· Very high resolution of satellite imagery SPOT 6 (dated 23 March 2013) and Pleiades 1 images (dated 12 April 2013) were acquired. Based on the spectral difference, wheat land can be separated from faba bean plantation either by classification approach or density slicing. The area of the Fernana site is 5.36 km x 6.22 km = 33.36 km2. The area planted was respectively: faba bean 42.1% (14.04 km2), wheat: 39.47% (13.17 km2) and other land uses including village built-up, roads, forest, Woodland, olive tree, fallow and water body: 18.42% (6.15 km2).
· To facilitate the processing of the Tunisian NARS scientists, density slicing was adopted. The remote sensing imagery during the crop growing period was well acquired and field survey was conducted with quality. Unfortunately, the lack of spatial reference (signification) of each observation in field made it impossible to have a complete spatial analysis and development of remote sensing-based models. The next step will involve coordination between geospatial scientist(s) (e.g. remote sensing or GIS expert) and agronomists, entomologists, pathologists, virologists and biologists in field survey.
· Data sources that were used in this study for Morocco are diverse and include: (i) a global synthesis of data collected from different observation points on diseases and pests of lentil and wheat; (ii) available climate data (temperature, humidity and rainfall) representing the region of Marchouch since 1980; and (iii) soil texture and macro and micro elements soil analysis. All those data were complemented by comments and conclusions in order to explain the sequence of observations and their possible variations. They include also satellite imagery and 1:50,000 topographic maps. The satellite high resolution images (Ikonos, Spot or 2.5) dated on 26 March 2013. Processing and interpretations within a geographic information system is made by U.S. software Envi47 and Arc Gis. 
· As a part of the capacity building, a training focused on GIS/RS was conducted in Oct 28-Nov 02, in Hammamet, Tunisia.
· Technology development and back-up research
· Breeding and variety selection 
New improved lines of faba bean, chickpea, lentil, bread and durum wheat (more than one thousand) were distributed in 2013 to several nurseries to NARS partners in WANA region. Forty one collaborators received the ICARDA nurseries among the countries involved in the project and 102 bread wheat, 61 durum wheat, 95 faba bean, 179 chickpea and 106 lentil set of nurseries were distributed. 
· Wheat
· More than 2000 simple, top and backcrosses of bread wheat have been carried out at Terbol (Lebanon) during the 2013 winter and summer season. Furthermore, the segregating generations (F2-F6) have been evaluated using Terbol - Kulumsa (Ethiopia) shuttle. 
· Around 200 crosses of durum wheat where done in Terbol in 2013.
· Production of Doubled Haploid (DH):  Efforts have been carried out to establish the DH work at Agricultural Genetic Engineering Research Institute (AGERI) in Cairo, Egypt. The DH laboratory has been optimized during 2013 by installing additional facilities. About 100 successful DH lines of spring wheat have been produced in such very trial phase. In addition, to this effort, currently the bread wheat program is establishing a DH laboratory at Terbol which could work both for spring and winter wheat. 
· Marker Assisted Selection (MAS): About 600 elite genotypes and parental lines were characterized using diagnostic markers for different traits. Pyramiding of rust resistant genes based on previous data have been carried out and will continue during the 2014 season. Association mapping studies for heat and drought tolerance, yield potential and disease resistance have been carried out using RILs, DH lines and association panels. 
· Preliminary and advanced bread wheat yield trials have been carried out at research stations of Marchouch (Morocco), Terbol and Kheferdan (Lebanon) and Sids (Egypt) in 2013. Highly significant differences were observed in grain yield performance among the genotypes. Mean grain yield at Marchouch ranged from 1.9 to 6.9 t/ha (rainfed). The best genotypes at Marchouch station out yielded the commonly grown cultivar Arrihane by up to 31%. At Sids station, mean grain yield was the highest and ranged from 5-11 t/ha. Five lines yielded more than 10 t/ha and 9 yielded more the best Egyptian check Misr 1.
· Food legumes 
· 100 crosses of faba bean were completed in 2013 in Terbol mainly targeting the project region. Twelve new lines resistant to biotic and 12 new lines tolerant to abiotic stresses are included in the crossing bloc.
· 50 crosses of chickpea for Ascochyta blight and Fusarium wilt resistance and drought and cold tolerance were done in Terbol  in 2013
· Segregating materials of chickpea, lentil and faba bean were advanced in Terbol in 2013. 
· Lentil cold tolerance, drought tolerance, Fusarium wilt, Rust, Ascochyta blight and micro nutrient nurseries were sent in 2013 to several partners in WANA region for evaluation.
· Faba bean Orobanche, chocolate spot, ascochyta blight, low tannin, and other Faba bean yield trials were sent in 2013 to partners in WANA region for evaluation
· Chickpea ascochyta blight, fusarium wilt, adaptation and yield trials where sent in 2013 to partners in WANA region for evaluation.   
· Screening for abiotic stresses (drought, heat, and cold)
· Yield performance of 60 elite spring bread wheat genotypes under irrigation (Terbol) and rainfed (Keferdan) stations (Lebanon) during 2013 season was studied. At Terbol, grain yield ranged between 2.5-7.6 t/ha while at Kheferdan, the yield ranged from 1.5 t/ha to 5 t/ha. Genotypes such as #10 (HAALA-34), #43 (MOUKA-4/RAYON), and #60 (QAFZAH-33*2/SALSAL-2) are among the best high yielding genotypes both at Terbol and Keferdan locations indicating that they do have both drought tolerance and high yield potential.
· 600 faba bean lines were screened for heat tolerance in off-season in Terbol in 2013, 30 lines were selected. Furthermore, 300 single plants were selected for heat and drought tolerance.
· 600 faba bean lines were screened for cold tolerance out 30 single plants were selected in 2012/13 winter season. 
· 50 faba bean lines tested for heat tolerance in Sudan in 2012/13 season, seven of them showed good tolerance to high temperature.
· Heat tolerant lentil genotypes including ILL4479, ILL7981 and ILL8007 originated from Yemen, ICARDA and Bangladesh respectively, were identified and will be included in the crossing bloc.
· Lentil advanced lines FLIP2011-17L and FLIP2011-41L have shown good performance under Sudanese conditions (high temperature).
· Screening for biotic stresses (diseases and insect pests)
· 71 chickpea genotypes (24 Fusarium wilt [FW] resistant sources and 47 genotypes from the international FW nursery) were planted in two replications at Terbol station on naturally infested soil in the summer of 2013. At the end of the season, the susceptible check (ILC-263) was killed by FW. Thirty three genotypes from both sources showed high levels of resistance to FW (≤10% of mortality). The selected genotypes will be distributed to other countries where FW is a major problem and will be used as sources of resistance in breeding program.
· 420 chickpea genotypes were screened in 2013 season for Ascochyta blight [AB] resistance to identify genotypes with high yield and Ascochyta blight resistance. Out of the tested lines, 220 showed high levels of resistance (rating 1-3 in a 9 point scale) to highly virulent population of Dydimella rabiei. Out of the test entries, 20 genotypes showed dual resistance to FW and AB.
· 1579 chickpea germplasm lines were evaluated for Fusarium wilt resistance in 2013 in Terbol (Lebanon), 197 were found resistant.
· 201 chickpea germplasm lines were evaluated for Ascochyta blight resistance in 2013 in Terbol (Lebanon), 20 was found resistant.
· 40 chickpea germplasm lines evaluated for cold tolerance in 2013, three were found tolerant.
· 170 chickpea germplasm lines evaluated for drought tolerance in 2013 in Terbol, five were found tolerant.
· 160 chickpea germplasm lines evaluated for heat tolerance in 2013 in Terbol, five were found heat tolerant. 
· A total of 200 chickpea single plants were selected with good level of resistance to the chickpea leaf miner and high number of pods/plant. This material is being tested in 2014 for agronomic characters and disease resistance, mainly Ascochyta.
· 1100 faba bean lines screened for ascochyta blight resistance, 600 single plants were selected.
· At least two faba bean improved lines were found having high level of resistance to broomrape in three years testing in infested field with Orobanche crenata and O. foetida.in Tunisia.
· Advanced bread wheat lines have been evaluated for yellow rust, stem rust, and septoria diseases at Marchouch (Morocco) and Kulumsa (Ethiopia) stations. The disease severity for both stem and yellow rust during the season at Kulumsa was very high due to the prevalence of favourable conditions. At Debrezeit station of Ethiopia, only few genotypes (1%) showed resistance to stem rust. Epidemics of stem rust have been also reported in the Bale zone of Ethiopia during the 2013 season affecting the newly released varieties such as Digelo. 
· Evaluation of resistance of wheat genotypes to Hessian Fly conducted in Kef (Tunisia) in 2012/13 season showed that varieties V7, V9 and V12, containing the genes H11, H13 and H18 were free from infestation. The variety V1 (gene H3) was the most infested with 51.9%. Other varieties (V22, V23 and V26) were also not infested and have unknown genes.
· Grain quality analysis
· Varieties of wheat with high quality have been released in Morocco, Tunisia, Lebanon, Algeria and Turkey.
· 34 advanced lentil lines with high nutritional quality lentil (high iron and zinc content) of LIEN-MN were distributed to five partner countries in WANA in 2013.
· 28 improved faba bean lines with and white flower low tannin contents were distributed to NARS partners in WANA region in 2013.
· Some of low tannin lines are tested in verification trials in some countries (Morocco, Tunisia).
· Plant protection 
· The genetic diversity of Fusarium oxysporum f. sp. ciceri populations from Syria and Sudan were studied using molecular markers (RAPD, ITS, SCAR and SSR markers). The Sudan pathogen populations were grouped into races 0 and 2 and unknown ones. On the other hand, the pathogen population structure in Syria showed races 0, 1B/C and 6.
· It was determined that temperature does not impact the reactions of faba bean genotypes to Ascochyta blight. Influence of temperature on infection faba bean by Dydimella fabae was studied. Only faba bean genotypes showed significant differences in their reaction to the pathogen. The genotypes showed high disease severity between 10-20°C. 
· Chickpea leaf samples of resistant, moderately resistant, and susceptible lines are being analysed using HPLC in Cairo to confirm the role of oxalic acid concentration in resistance to Leaf miner. Once confirmed, this trait would be used as a marker by breeders to develop Leaf miner resistant material. 
· The usefulness of seed-dressing with two pesticides Gaucho (imidacloprid) and Celest top (Difénoconazole + Fludioxonil + Thiaméthoxame) to reduce the spread of the aphid vectored faba bean necrotic yellows virus (FBNYV) was investigated in a field experiment conducted at Mornag (Tunisia) in 2013 using artificial virus inoculation. Results obtained showed that the spread of FBNYV and yield loss were decreased significantly in all treated plots compared with untreated plots. Similar results were obtained by Gaucho and Apron Star (Thiamethoxam + Mefenoxam + Difenoconazole) in Sudan. 
· The performance of Jatropha, Arghel, Fenugreek, Thiram and Bronstar against wilt complex pathogen on chickpea is studied in Sudan in 2013. The results obtained indicated that, all treatments had significantly reduced diseases incidence and severity compared to the untreated control. The lowest disease incidence and severity were consistently obtained with Fenugreek and Thiram. The disease incidence was very low and ranged from 1.8-10.3% for the different treatments applied; with untreated control scored the highest incidence (19.5%). The treated plots gave higher yield than the untreated control.
· Control of faba bean stem borer by cutting the stems at three periods to reduce the infestation of Lixus algirus was studied in Tunisia in 2012-2013 growing season. The cutting of stems reduced the average final number of larvae per stem. For the first date of cutting, the average number of larvae per stem was decreased by 43% in large seed variety and by 37.5% in the small seed variety. The other observation, late cutting (DC3) of faba bean small allowed to have free infestation in the new stems produced by the plant however the aerial biomass is severely affected. However stem cutting affected aerial biomass, plant height, grain yield and hundred seed weight, mainly on large seed faba bean. The yield reduction is around 40% and 15% in large and small seeded faba bean, respectively for the first cutting date done before flowering.
· A selected number of sources of resistance to wheat stem saw fly were analysed for possible compounds responsible for their preference or no preference for oviposition by this pest. The results showed that the bread wheat variety Suha-17, which was preferred for female oviposition, contains similar level of the compound Isopropyl palmitate to that of the susceptible bread wheat line NN25. Also the durum wheat variety Ammar-5, which was preferred for female ovipositin, contains a similar level of the compound (11-Tricosene) to the susceptible durum wheat line WSS94-42. Resistant wheat lines should be routinely screened for these compounds to discard lines that are preferred for WSSF oviposition.
· A genome-wide association study was carried out with 2518 Diversity Arrays Technology markers that were polymorphic on 134 wheat genotypes with varying degrees of resistance to the five most destructive pests (Hessian fly, Russian wheat aphid, Sunn pest, Wheat stem saw fly and Cereal leaf beetle) of wheat. 26 loci were identified across the wheat genome linked to genes conferring resistance to these pests, of which 20 are potentially novel quantitative trait loci with significance values which ranged between 5 x 10-3 and 10-11. Silico approach was used to identify probable candidate genes at some of the genomic regions and found that their functions varied from defence response with transferase activity to several genes of unknown function.
· Salicylic acid was found effective to control chocolate spot (Botrytis fabae) on faba bean either in detached leaf in-vitro test or in the field in Tunisia.
· Pendimethalin was found effective in controlling dodder (Cuscuta spp.) in Sudan in preliminary trial.
5. Component 5: Capacity development 
· Capacity development of research and support staff 
•	96 scientists, engineers or technicians from the project region (10 countries) had participated in 10 short courses organized in (Egypt, Lebanon, Jordan, Tunisia, Algeria, Turkey), 49 of them were female. 
•	Six researchers from involved countries had participated in the International Symposium on Genetics and Breeding of Durum Wheat, Rome (Italy), 27 - 30 May 2013 and presented their research works
•	12 researchers from involved countries had participated with partial support from the project to Orobanche Workshop, Rabat (Morocco), 7 - 9 October 2013, and presented their research works.
· One scientist had participated with partial support from the project in the First Legume Society Conference 2013: A Legume Odyssey, Novi Sad, Serbia, 9-11 May 2013.
· Capacity development of farmers/extension
· Around 3600 farmers and extension staff, researchers, stakeholders and policy makers participated in 77 field days conducted in the 8 countries.
· 14 Farm Field Schools (FFS) conducted in three countries (Morocco, Egypt and Turkey) with 275 participants.
· Degree training   
It was possible to give partial support to several PhD and MSc students to conduct their research work in ICARDA or with other institutions collaborating with ICARDA.  For example:
· Ms Lina Ali from Syria for her PhD thesis research in ICARDA-AGERI, Cairo, Egypt (3 months).
· Mrs Noura Omri Ben Youssef from Tunisia for her PhD thesis research in INRA Rennes, France (1 month).
· PhD and MSc presented in 2013:  1 PhD (Zarkati H., 2013) and 4 MSc (Biyada K., Hejjaoui K., Soudi G., El Irari M.).
· PhD and MSc in progress: several students in majority females are doing PhD or MSc with the support for their research work through the project. The list is presented in annex 2.
E. Difficulties encountered and measures taken to resolve problems  
The main difficulty encountered during this project is the lack of seeds of new varieties. This problem is exacerbated for legumes because the seed production for this commodity is often not well organized (Morocco, Tunisia, Sudan) or absent (Jordan, Lebanon). The lack of access hampers the development of new technologies and deprives farmers from the benefits of the new high yielding varieties resistant/tolerant to biotic and abiotic stresses. We worked to resolve this problem by focusing on increasing access to seeds and the development of informal seed production by helping groups of farmers with five mobile seed processing units. 
The unstable and insecure situation in some of the target countries as consequence of the Arab Spring presented another difficulty and impacted some of the activities. For example, it was difficult to organize meetings with large participation in some countries. We expect that the situation is improving in Tunisia and in Egypt to lets us working in more secure environment in 2013-14.
Another challenge was the inability to support PhD students from the beginning to the end of their research. The project officially commenced on 1 January 2011 and the contract was signed 20 months after for 3 years project. As a result, many PhD students were only partially supported in their research. 
F. Innovations 
- Over one thousand improved lines of faba bean, chickpea, lentil, bread wheat and durum wheat with several important traits were distributed in 2013 to NARS partners of the WANA region. 
- ICARDA breeding program identified additional sources of resistance/tolerance traits to several biotic and biotic stresses that will be included as parents in the crossing program of 2014
- In wheat, pyramiding of rust resistant genes based on previous data was carried out. 
- Association mapping studies for heat and drought tolerance, yield potential and disease resistance have been carried out using Recombinant Inbred Lines (RILs), doubled haploid (DH) lines and association panels. Doubled haploid of bread wheat were produced.
Furthermore, in 2014, the project intends to transform some of the successful demonstration platforms into the new concept of innovation platforms. The focus of these platforms will be to promote varieties with high technological qualities or to add value through transformation of less desirable varieties with the goal of improving the farmers’ incomes. In Tunisia, a workshop is being developed to train rural women to produce traditional sweets with chickpea and wheat flowers and to link them with markets and centres of consumption in the cities.    
G. International Public Goods 
There were 12 registered and 20 submitted new varieties in 2013 by the eight NARS partners. Several publications (more than 60) where published in 2013 other will be proposed for publication in 2014. The list of publications is presented in annex 2. Moreover, one PhD and 4 MSc students had presented their PhD and MSc works in Morocco in 2013. List of degree students are presented also in annex 2.
H. Nutrition and Health 
ICARDA selected improved lines of lentil and faba bean with higher nutritional quality; these lines were distributed to NARS partners since a few years ago. ICARDA’s breeders are working closely with NARS breeders to identify the best high yielding lines with high nutritional value that can be submitted for registration. In Tunisia, a faba bean low tannin and resistant to Orobanche line was introduced in the national advanced yield trial of 2013-2014. 
Additionally, the popularization of some disease resistant varieties requiring less application of pesticides is promoted with IPM. These varieties offering less risk for farmers since they need less pesticide application and allow producing more safe foods.    
I. Gender issues
At the research level, the gender dimension has been well considered in the project. Forty nine out 96 participants in short term courses organised in 2013 were female working in research and development institutions of NARS countries (Appendix 4). The majority of MSc and PhD students conducting research with the support of the project are female (annex 2). Moreover, one third of NARS researcher and extensionists involved in the project are female. The greatest involvement is in Tunisia (around 50%). However, the presence of female in activities targeting farmers (such as field days, FFS) is still low due to conservative culture of many rural communities. However, efforts to reach these women continue.  For example, activities targeting rural women to increase their contribution in the family incomes and empower their role are planned for 2014. 
J. Partnerships
The projects consolidated various ICARDA activities in the region, helping increase collaboration and establish new partnerships. Partnering with other initiatives such as the project entitled Enhancing Food Security in Arab Countries, that are working in the same area maximizes benefits to farmers and reduces project implementation costs. For example, some field days are jointly organized and some training activities are co-funded with other projects.  Furthermore the project is mapped with 3 CGIAR programmes (CRP3.1 Wheat, CRP3.5 Grain legumes and CRP1.1 Dry land system). Furthermore, contacts have been established with other projects to conduct common actions and to exchange experiences and information (i.e. IFAD project in Bhutan, Sudan)
K. Communications and disseminations
ICARDA created a webpage for the project (http://www.icarda.org/strengthening-wheat-legume-systems/teaser) and communicated the link to partners and national coordinators. The link has been shared with stakeholders and other in the international community.
In order to effectively communicate the project and its objectives, brochures in English and French have been produced and distributed to partners.
The project has also produced two e-newsletters: http://us2.campaign-archive2.com/?u=ce2c8df96d1615f6cc4b6d811&id=238c6cb588&e=b5903646ab).
Media coverage of the different activities and events organised in the region is important to ensure quick dissemination of the results and to educate policy makers and farmers on the importance of food legume to improve cereal production. In Turkey and Egypt, national and regional TV and newspapers covered the field days organized in 2013. 
In appendix 3, it is presented some illustrations of the activities conducted in several countries involved in the project.
L. Meetings
The project’s Steering Committee held two meetings in 2013. The first meeting was held in Cairo on 4 March 2013 and the second was organised in Rabat on 28 October 2013. A technical coordination meeting also took place on 26 October 2013. Field visits were also organised for members of the Steering Committee in Egypt on March 5, 2013 and in Morocco October 27, 2013 to meet and interact with farmers. Furthermore, the project coordinator visited six countries (Algeria, Egypt, Jordan, Lebanon, Morocco and Tunisia) to check the implementation of the project and attend some meetings with farmers. 
M. Conclusions (including outline work plan for next reporting period)
The implementation of the first year activities (2012-2013) closely followed the work plan presented by the participating countries, even though some difficulties were reported earlier (Appendix 1). During the 2013-14 cropping season, there will be a  net increase in on-farm demonstrations and engaged farmers, which is to increase the impact of the project (Appendix 2).
· Main components conducted by NARS (detailed work plan in Appendix 2)
· Around 100 varieties of wheat and food legume, most of them recently registered or submitted for release, are increased on 265 ha in research stations to produce high quality seed for subsequent distribution and for increasing the following generations.  It is expected that more than 500 T of high quality seeds will be harvested in 2014.
· Over 500 on-farm demonstrations of varieties and technologies are planned to be implemented in farmers’ fields. The majority of on-farm demonstrations concern food legume varieties. 
· An increasing number of conservation agriculture on-farm demonstration fields are being implemented in 2013-2014
· Around 270 farmers implemented demonstrations for the project in 2013-2014 with close follow-up.
· Over 10,000 farmers, extension specialists and stakeholders are projected to visit the demonstrations fields in 2014.
· FFS will be conducted in several countries (Morocco, Tunisia, Sudan, Egypt and Turkey) with more participants.
· Main components conducted by ICARDA in collaboration with NARS 
· Finalisation of seed sector study in Morocco.
· Finalisation of socio-economic studies on wheat and faba bean in Morocco and of faba bean in Egypt
· Finalisation modelling irrigation of wheat 
· Study irrigation requirement for wheat production.
· Implementation five mobile seed units and development of informal seed production in Morocco, Sudan, Algeria, Tunisia and Jordan
· Continuation GIS and RS study for disease and pest estimation and production evaluation
· Conducting the capacity building program
· Main components conducted by ICARDA
· Breeding:
· Germplasm characterisation, crossing, selection and evaluation of advanced lines of wheat and food legumes for biotic and abiotic stresses.
· Seed increase of advanced lines and distribution of different food legumes and wheat nurseries to NARS partner in the region.
· IPM and Plant protection:
· Testing alternatives to be included in Integrated Pest Management (seed dressing, biological control, …).
· Studying biotic stresses affecting legume crops





Annex 1:
RESULTS-BASED LOGICAL FRAMEWORK
December 31th, 2013
Enhanced small-holder wheat-legume cropping systems to improve food security under changing climate in the drylands 
of West Asia and North Africa

	Objectives
	Indicators
	Means of Verification
	 Achievements

	GOAL (Impact): Enhanced food and nutritional security, improved livelihoods of rural communities and agricultural sector growth in the countries of West Asia and North Africa (WANA) in the face of increasing climatic variability and change
	· Increased national food and nutritional security. 
· Reduced vulnerability of farm families whose livelihood depends on income from wheat-food legume based farming systems. 
· Improved agricultural productivity, better quality of wheat and food legume products and more sustainable utilization of natural resources.
· Risk for disease epidemics reduced
	· National economic statistics
· National income statistics 
· National food trade statistics

	




	PURPOSE (Outcome): To deliver pro-poor scientific and technological innovations to increase and stabilize the productivity of wheat and food legume based production systems in the dry areas of WANA.  
	· Improved varieties released and adopted by farmers
· Improved production technologies and crop management practices adopted by farmers.
· Measurable increase in productivity in farmers’ fields 
· Reduced losses from diseases and increased stability of wheat-grain legume yields.
· Enhanced professional capacity of NARS and increased research efficiency and exchange of knowledge 
	· National agricultural production statistics
· Adoption and impact studies
· NARS annual work programs and reports

	

	Specific Objective 1:  Promotion of proven and tested technologies for wheat-legume rotation systems, by scaling out existing improved wheat and food legume varieties and associated production technologies, while concurrently identifying and testing appropriate new technologies to sustainably improve productivity and production.   

	OUTPUTS
	Indicators
	Means of Verification
	Achievements in 2013

	1.1 High yielding and stress tolerant wheat and food legume germplasm and associated technologies tested and adapted to farmers’ production environments and end-user requirements 
	· Number of farmers in target areas adopting new germplasm and associated technologies
· Increased yields in farmers’ fields
· Reduced costs and increased returns of production in farmers’ fields 
	Project report & field records


	· 134 On-farm demonstrations of recently released varieties of wheat and food legumes conducted in 7 countries in 2012/13. Important yield increases compared to farmers’ varieties were observed
· 77 field days organized in Egypt, Sudan, Jordan, Tunisia, Algeria, Lebanon, Turkey, Morocco with around 3600 participants
· Increasing numbers of farmers are testing the new varieties in 2013/14 cropping season

	1.2 Preferred genotypes identified in participatory varietal selection trials, submitted by national programs for varietal release in targeted production areas
	· Number of varieties submitted for national release
	Records of national variety release programs
	· Farmers selected 2 varieties of faba bean cvs. Merowe and Shendi and released by Sudanese National Variety Release Committee, 2013
· Farmers selected 1 chickpea variety (cv. Rebha) in Tunisia, which has been proposed for registration in the Official Catalogue of Plant Variety in 2013
· Farmers have selected the best wheat varieties in 3 research stations in Jordan from macro-plot (6 lines) and micro-plot (5) trials 
· On-farm and on-station final evaluation trials installed for participatory variety selection in several countries

	1.3 New and emerging constraints to the adoption by farmers of improved technologies identified and feedback provided to technology development and adaptive research program.
	· Further adaptive research to address emerging constraints
· Recommended policy and institutional options for relieving constraints
	· Farmer surveys & constraints analyses
· Research plans
· Project reports 
	Different surveys done on diseases, insect pests, plant parasites in Tunisia, Morocco and Sudan, allowed to identify major problems: pod borer infestation on faba bean in North Africa; virus diseases on faba bean and chickpea in Sudan and Tunisia; FW/Root rot diseases on chickpea, lentil and wheat in several countries.
Researches are working to find solutions. 

	1.4 National seed systems strengthened through technical training and advisory services
	· National seed systems trained in seed technology, seed marketing and seed enterprise development
	· Project reports
· Training programs & reports
· National seed systems business plans
	· Short course organized in Turkey -   24 June-4 July 2013 on Variety Identification and Maintenance (7 participants from countries involved in the project had participated).
· Short course organized in Jordan -  27 Oct-7 Nov, 2013 on “Small-scale seed enterprise development and management” (4 participants trained - from Morocco, Tunisia, Jordan and Sudan) 
· Seed sector study: draft reports submitted by consultants, who received comments and additional information requested from ICARDA seed unit and socio-economic policy research program. 
· Sample of 200 seed growers were surveyed in Morocco. Data now  being cleaned before analysis 



	1.5 Financially viable community- or farm-based seed production enterprises, capable of producing quality-assured seed, established in pilot sites
	· Number of community- or farm-based seed production enterprises established in target areas
· Quantity of seed produced
	· Project reports
· Seed enterprise business plans and records
	- 5 mobile seed units ordered in 2013 (October 2013-December 2013), will be implemented before June 2014 in Morocco, Sudan, Tunisia, Jordan, and Algeria.
- Groups of farmers are identified in Morocco, Tunisia, Sudan, Algeria and Jordan
- Business plan developed in Morocco for seed production of legumes
- 30 ha of 5 food legume preferred varieties were sown in 17 farmers’ fields in cooperative El-Hilal at Marchouch. It is expected to produce 50 T that can satisfy all farmers of cooperatives El-Hilal and El-Wided next season (2013/14).
Technical backstopping given to farmers. 

	1.6 New conservation agriculture-based wheat-legume rotation systems developed and tested in farmers’ fields
	· Number of farmers in target areas adopting conservation agriculture systems
· Yields in farmers’ fields
· Costs and returns of production in farmers’ fields
	Project reports & field records

	· 30 on-farm demonstrations conservation agriculture are implemented in 2012/13 in 5 countries (Egypt, Morocco, Lebanon, Egypt, Algeria, Jordan). 
· Significant yield increase of faba bean, chickpea and lentil under CA 
· Increasing number of farmers adopting the technology and asking to adopt technology; but lack of low cost no-till drill is a constraint progress. 

	1.7 Integrated supplemental irrigation and crop management packages that conserve water and maximize crop productivity developed and tested  in the target areas
	· Number of farmers in target areas adopting supplemental irrigation and crop management packages 
· Yields in farmers’ fields, and water productivity
· Costs and returns of production in farmers’ fields
	Project reports & field records

	· Deficit supplemental irrigation demonstrated in Algeria and Tunisia in 2013. In Tunisia, supplemental irrigation produced significant yield increases.

	1.8 Results from wheat and food legumes baseline and variety adoption surveys and constraints analysis communicated to users including research, extension, development agencies and policy decision-makers

	· Data base of baseline production and varietal adoption
· List and ranking of major constraints to adoption of modern varieties
· Recommendations to address constrains to technology adoption
	· Research reports, farm surveys, policy briefs, seminar presentations
· Meetings with decision-makers
	· Initiated in Morocco (in collaboration with CGIAR Research Program 3.1)
· 1230 farmers surveyed in Morocco in 2013
· 700 faba bean farmers surveyed in 2013 in Egypt.
· Data in process of cleaning and will be analysed in 2014

	1.9 Gender analysis including the differentiation of the constraints that men and women face in accessing technologies, information and markets communicated to relevant stakeholders including to research, extension development organizations and policy decision-makers 
	· Institutional and policy options the remove gender inequity delivered to and discussed with decision-makers
	· Project reports & field records
· Publications
· Meetings with decision-makers
	Gender analysis in progress in Morocco and in Egypt 

	1.10 Analysis of productivity trends and gaps on wheat and food legume based systems made available to relevant institutions and policy decision-makers 
	· Data base, productivity gap estimates 
	Project reports 
	Wheat- legume gap analysed and estimated in some countries in 2013

	1.11 Research capacity of national programs enhanced through training and networking
	· NARS trained in new techniques such as double haploid breeding, marker-assisted selection and transformation
· 2 PhD, 3 MSc, 3 long term and 10 short term trainees trained in breeding and associated disciplines
	· Training programs & reports
· Graduate student degrees

	96 (49 female) scientists, engineers, and technicians were trained in 10 short courses 
1 PhD presented
4 MSc presented
Students in PhD, MSc conducting their degree research were sponsored to continue their work




	Specific Objective 2:  Development of new germplasm and production technologies to cope with climate change.   

	OUTPUTS
	Indicators
	Means of Verification
	Achievement in 2013

	2.1 New wheat and food legume genotypes, better adapted to climate variability and change
	· Number of new genotypes with required resistance and end use quality
	· Project reports, lab records
· Results of breeding programs 
	· 12 new high-yielding and stress tolerant varieties of faba bean (2), chickpea (4), lentil (5) and bread wheat (1) registered in 2013 by national programs 
· 20 new high-yielding and stress tolerant-varieties of chickpea (4), lentil (1), durum (10) and bread wheat (5) submitted for registration in 2013 by national programs.

	2.2 Sustainable wheat-legume rotation system established at farm level.
	· Number of farmers in target areas adopting wheat-legume rotation systems
· Cropping systems productivity in farmers’ fields
	· Project reports & field records

	· Crop rotation including food legume established (in Tunisia, the presence of faba bean in the wheat –cropping system is consolidated)

	2.3 IPM options for key diseases, insect pests and parasitic weeds with wide effectiveness demonstrated on farmers’ fields. 
	· Farmers in target areas adopt IPM options
· Strategies for further dissemination of IPM practices 
	· Project reports & field records
· NARS work programs and reports
	· Varieties resistant to pests and diseases released in wheat and food legumes; recommended as component of IPM.
· Some 275 Farmers participated in 14 Farm Field Schools (FFS) to improve their knowledge of IPM practices.
· Increasing number of farmers using IPM recommended elements (herbicide control, plant parasite control in faba bean, fungicide control in appropriate time, …) 
· New elements of IPM given; interesting results tested (i.e. seed dressing with new chemicals). 

	2.4 GIS spatial analysis of dry area farming systems and geo-statistics of crop adaptation and disease/pest prevalence to help target technology interventions.
	· NARS use information for targeting technology interventions
· Strategies for control of emerging pests and diseases 
	· Project reports, databases and maps
· NARS work programs and reports
	· GIS and Geo statistics start to be used (Morocco) and is in validation.
· Cultivated areas under wheat and Faba bean assessed in Tunisia in Fernana region and confirmed the importance of faba bean crop in the region
· Training course organised in Tunisia on GIS & RS in 2013

	2.5 Tools for determining new supplemental irrigation schedules and packages for better adaptation of wheat-legume systems to climate change
	· NARS use a validated model for simulating the effect of climate change on rain-fed wheat-legumes areas and develop adaptation strategies using supplemental irrigation and other water management option
· NARS use spatial maps for identifying areas to apply supplemental irrigation
	· Project reports, databases, maps and simulation models
· NARS work programs and reports

	· NARS testing deficit irrigation to improve wheat yield (Algeria, Tunisia) and food legume (Tunisia) 
· Training course on supplemental irrigation for NARS scientists and engineers (9 participants) in Amman in 2013. 
· Protocol for supplemental irrigation sent to NARS partners in 2013 to implement in their country
· MSc students initiated research work in collaboration with Jordanian University of Sciences and Technologies (JUST) and IWLM program of ICARDA 

	2.6 Ex-ante assessments of the potential impact of improved wheat-legume  varieties and associated technologies on crop productivity, household income and food supply documented in selected countries
	· Ex-ante assessments of the potential impact of new technologies delivered to, and discussed with, decision-makers
	· Project report
· Survey results
· Impact briefs
· Seminar presentations
	· Study in Morocco and Egypt in 2013. Data analysis in 2014.

	2.7 The impacts of selected crop diseases evaluated and farmers’ perceptions and practices in managing plant diseases analysed
	· Estimates of costs of major crop disease communicated with stakeholders
	· Project report
· Survey results
· Impact briefs
· Seminar presentations
	Impact of some diseases determined in experiment in research stations and on-farm 




Annex 2: International Public Goods
Variety release
· 12 new high yielding and stress tolerant varieties of faba bean (2), chickpea (4), lentil (5) and bread wheat (1) had been registered in 2013 by the national programs (table below).
	Countries
	Faba bean
	Chickpea
	Lentil
	Durum wheat
	Bread wheat
	Total

	Algeria
	0
	0
	0
	0
	0
	0

	Egypt
	0
	0
	0
	0
	0
	0

	Jordan
	0
	0
	0
	0
	0
	0

	Lebanon
	0
	0
	0
	0
	0
	0

	Morocco
	0
	0
	0
	0
	0
	0

	Sudan
	2
· Shendi
· Merowe
	0
	0
	-
	-
	2

	Tunisia
	0
	0
	1
· Boulifa: FLIP05-19L
	0
	0
	1

	Turkey
	*
	4
· Arda: FLIP97- 90C
· Hassanbey: FLIP98- 55C
· Seckin: FLIP98-63C
· Akça	
	4
· Gumrah: (ILL7938)
· Karagul:  (ILL10091)
· Ankaraye: (ILL8634)
· Bozok
	0
	1
· Mesut

	9

	Total
	2
	4
	5
	0
	1
	12



· 20 new high yielding and stress tolerant varieties of chickpea (4), lentil (1), durum (10) and bread wheat (5) submitted for registration in 2013 the national programs
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1. Zarkati H. (2013). Agromorphological and molecular characterization of durum wheat collection of MoroccoHassan I University, Settat.  (12-Jan-2013). Prof. A. Hilali (Hassan I Univ.), Dr S.M. Udupa (ICARDA) and Dr Hassan Ouabbou (INRA-Settat, Morocco). (female)

Master Degrees presented in 2013
1. Biyada K. (2013). Agromorphological and molecular characterization of durum wheat collection of Morocco. University Sidi Mohamed Ben Abdallah- Fac. of Sciences and Technics of Fes. (21-June-13) Prof. Hakima Houssaini Sqalli (FST-Fès) and Dr. Sripada Udupa. (female)
2. Hejjaoui K. (2013). Genetic characterization of local populations of Vicia faba L.from Morocco. University Sidi Mohamed Ben Abdallah- Fac. of Sciences and Technics of Fes. (21-June-13) Prof. Hakima Houssaini Sqalli (FST-Fès),  Dr. Sripada Udupa (ICARDA), and Zaine El Abiddine Fatemi (INRA)
3. Soudi G. (2013). Agronomic characterization of local landraces of faba bean from Morocco University Sidi Mohamed Ben Abdallah- Fac. of Sciences and Technics of Fes. (21-June-13) Prof.  Khalid Daoui (FST-Fès), Dr. Sripada Udupa and Dr Zain El Abidine Fatemi. (female)
4. El Irari M. (2013). Etude de la diversité génétique des légumineuses fourragères (Medicago et Vicia) Hassan I University - Fac. of Sciences and Technics of Settat. (4-Oct-13). Pr.  A. Moujahid and Dr S.M. Udupa. (female)

PhD in Progress 
1. Aadel H. (2013-2016). Genetic transformation of bread wheat using genes involved in abiotic stress tolerance. INRA Morocco, Dr. S.M. Udupa; (Female)
2. Abdelwahd R. (2010-2014). Direct organogenesis and genetic transformation of faba bean. INRA Morocco. Dr. S.M. Udupa. (Female)
3. Adam Mohamed A. (2011-2014). Genetic and physiology characterization of chickpea (Cicer arietinum L.) for heat tolerance in Sudan and Syria. Khartoum Univ. Sudan. Dr Imtiaz M.uhammad and Dr. Aladdin Hamwieh	(Female)
4. Ahansal K. (2013-2016). Genetic transformation of durum wheat using genes involved in abiotic stress tolerance. INRA Morocco. Dr. S.M. Udupa (Female)
5. Aitouna C. (2014-2016). Genetic transformation as a strtegy to improve abiotic stress tolerance in wheat. INRA Morocco. Dr. S.M. Udupa (Female)
6. Ali L. (2012-2014). Resistance gene(s) and the relation between the oxalic acid and malic acid contents with resistance to the chickpea leaf miner. Aleppo Univ, Syria, Dr. Mustapha El-Bouhssini & Dr. Muhammad Imtiaz, Dr. Nawal Kaakeh (Aleppo Univ.), Dr. Aladdin Hamwieh (Female)
7. Alloush M. (2011-2014). Distribution and epidemiology of Fusarium Wilt (Fusarium oxysporum f.sp. ciceris) on chickpea in Syria. Al Baath Univ. Homs, Syria, Dr. Seid Ahmed Kemal/Dr. Basel Al Kaei (Al Baath Univ.) (Female)	
8. Asaad N. (2013-2015). Evaluation of chickpea germplasm performance against chickpea chlorotic stunt and Beet western yellows viruses and determination of resistance characteristics. Aleppo Univ. Syria. Drs S. Kumari, Amin Haj Kasem (Aleppo Univ.) & Salaah Al-Shaabi (GCSAR) (Female)
9. Attar B. (2012-2015). Genetics of virulence and pathogen diversity of Didymella rabiei affecting chickpea. Drs Mukadis, Seid Ahmed & Aladdin Hamuyieh, Syria (Male)
10. Benjelloun I. (2011-2015). Effect of Rhizobium and mycorhiza on food legumes. INRA Morocco. Dr. S.M. Udupa (Female)
11. Boulamtat R. (2013-2016). Resistance to chickpea pod borer and the use of medicinal plant extracts for the control of this pest. University Ibn Tofail, Faculty of Sciences of Kenitra, Morocco. Dr. Mustapha El-Bouhssini (Male)
12. Djenadi C. (2014-2016). The use of molecular markers for wheat rust resistance breeding in Algeria. Univ. of Algiers. Dr. S.M. Udupa. (Female)
13. El Hanafi S. (2012-2016). Marker-assisted selection in wheat for end-use quality and biotic stresses. INRA Morocco. Dr. S.M. Udupa. (Female)
14. Elmahi Mohamed Elkhalifa O. (2012-2014). Importance and genetic variability of Fusarium wilt (Fusarium oxysporum f.sp. ciceris) of chickpea in Sudan. Sudan Academy of Science (SAS). Drs Seid Kemal & Aladdin Hamwieh Prof. Nafisa E. Ahmed (ARC, Sudan)	 (Female)
15. Gaboun F. (2010-2014). In-silico analysis of genes of interest in cereals and development of molecular markers. INRA Morocco. Dr. S.M. Udupa. (Female)
16. Gharezh Elddine K. (2013-2015). Comparative breeding methods used in Faba bean for developing high yield cultivars. Teshrine University, Dr. Fouad Maalouf (Male)	
17. Hajjam Y. (2013-2016). Phenotypic and genotypic diversity in rhizobium nodulating food legumes. INRA Morocco. Dr. S.M. Udupa (Female)
18. Henkrar F. (2012-2015).  Accelerated breeding of wheat by adapting marker-assisted selection. INRA Morocco. Dr. S.M. Udupa. (Female)
19. Houasli C. (2011-2014). Genetic analysis of drought tolerance in chickpea: Quantitative trait loci mapping and evaluation of recombinant inbred lines (Drought tolerance in chickpea). INRA Morocco, Dr. Aladdin Hamwieh. (Female)
20. Ibrahim I. (2013-2016). Genetic improvement in chickpea (Cicer arietinum L.) for nitrogen fixation using induced mutation. Ain Shams Univ. Cairo, Egypt. Dr. Aladdin Hamwieh,	(Male)
21. Jendoubi W. (2012-2015). Identification of resistance genes for Fusarium oxysporum f.sp. ciceris in Chickpea (Cicer arietinum L.), Dr. M. Kharrat. (Female)
22. Lanouari S. (2009-2014). Doubled haploids production and molecular markers application in wheat. INRA Morocco, Dr. S.M. Udupa. (Female)
23. Mbaziaa A. (2011-2015). Biological control of chocolate spot (Botrytis fabae) on faba bean (Vicia faba L.). Univ. of Carthage. Dr. M. Kharrat. (Female)
24. Melloul M. (2010-2014). Studies on trascriptome of durum wheat under drought. CNRST/INRA-Morocco. Dr. S.M. Udupa. (Male)
25. Omri Ben Youssef N. (2010-2014). Epidemiological study of Ascochyta blight (Dydimella fabae) on faba bean in Tunisia. Univ. of Carthage, Tunisia. Dr. M. Kharrat (Female) 
26. Trabelsi I. (2009-2014). Characterisation of faba bean improved lines for resistance to Orobanche: study of mechanisms of resistance. Univ. of Carthage, Tunisia, Dr. M. Kharrat (Female)


MSc. Degree in progress
1. Adlani S. (2013-2014). Genetic characterization of local chickpea cultivars. INRA Morocco. Dr. S.M. Udupa. (Female)
2. Balesh R. (2013-2014). Screening for faba bean mutant population for herbicide tolerance. ESIAM/Lebanon, Dr. Fouad Maalouf 
3. Benghdefa L. (2013-2014). Genetic relationships among Moroccan lentil cultivars. INRA Morocco. Dr. S.M. Udupa (Female)
4. Ennaouaichet A. (2013-2014). Application of molecular markers in crop improvement. INRA Morocco. Dr. S.M. Udupa (Female)
5. Khalaf Y. (2013-2015). Supplemental irrigation of wheat. Jordanian Univ. Sciences and Technologies. JUST, Jordan, Dr. Vinay Nangia (Male)
6. Moulakat A. (2013-2014). Genetic diversity in local landraces of faba bean from Morocco. INRA Morocco. Dr. S.M. Udupa (Male)
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