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Summary

ICRISAT and ARC El Obeid, Sudan under the “Increased effectiveness of agro-pastoral management, watershed management and sustainable intensification of wheat - legume systems” initiative tested a number of sorghum, pearl millet, pigeonpea and groundnut varieties sourced from ICRISAT Nairobi, Malawi and India. Trials under rainfed conditions were planted late and were destroyed by livestock. However, trials planted under irrigation at Gezira, Eldal and Wadmedani were successful and data were obtained. The varieties had good grain yields and forage. In the dual-purpose pearl millet trial, lines HSD 1618 and 1642 with high grain yields (852 and 696 kg/ha respectively) also had high forage yield (4040 and 4928 kg/ha respectively). In the determinate short duration Pigeonpea trial, genotype ICEAP 01107/10 attained grain yield of 1658 kg/ha against 637 kg/ha attained by check genotype Taiba. In the indeterminate short duration Pigeonpea trial the best genotype ICEAP 01130 out yielded the checks Baladi and Taiba by 4% and 211% respectively. The varieties will be evaluated further in 2018. Repeat planting will also be done in 2018 for rainfed trials. Technical capacity building of 4 technicians was done at ICRISAT Kiboko field station for 2 weeks. The training covered sorghum, pearl millet and groundnut breeding techniques theory and practice, experimental design, field layout, planting and trial management, trait ontologies, digital data capture and data management.  Three scientists from ARC-El Obeid visited the ICRISAT breeding program at Kiboko and one scientist visited the groundnut breeding program in Malawi not only to exchange ideas with the ICRISAT scientists but also to select sorghum, pearl millet and groundnut lines for testing in Sudan. A training course in enhancing efficiency of irrigation was held for one week in Bahir Dar, Ethiopia and was attended by six scientists from ARC Sudan. The training covered understanding soil-plant-water relationships, crop water requirements, irrigation scheduling, irrigation water quality, irrigation scheme management, with case studies, watershed management and soil fertility management in irrigation schemes and irrigation agronomy for enhanced irrigation efficiency. One of the trainees was also facilitated to visit te Melkassa sorghum research program. 
i. Introduction/Background

ICRISAT was invited to be part of the Sudan government-funded Sudan - ICARDA collaborative research initiative titled “Increased effectiveness of agro-pastoral management, watershed management and sustainable intensification of wheat - legume systems”. ICRISAT’s participation was expected in the following three themes:

1. Improvement of the livelihoods of crop-range-livestock producers in semi-arid North Kordofan 

2. Sustainable intensification of wheat -legume systems to improve livelihoods and adaptation to climate change

3. Watershed management for improving agricultural water productivity in the rainfed areas of Gadaref State.
During the inception workshop held in Khartoum from 6-7 March 2016, to discuss and agree on work plans for 2016 (where ICRISAT participated), it was agreed that ICRISAT would assist in research capacity building in the form of hands-on training of ARC research technicians and scientists. However, due to logistical issues, activities for ICRISAT were not included; hence funds for 2016/17 were not disbursed to ICRISAT. 
A follow-up meeting hosted by ICARDA was held in Cairo, Egypt from 4-7 July 2017 with the following objectives:

1. Review work plans for 2016

2. Share results and lessons learnt

3. Develop 2017/18 work plans

4. Budget for 2017/18.
Since ICRISAT did not receive funds for 2016/17 and had no activities for the period, its entry was at objectives 3 and 4. It was reiterated that ICRISAT had a very important role in this collaborative initiative considering its relevance to R4D in Sudan and that it had key roles in the three themes identified.
ii. Work plans 

Work plans were reviewed, continuing activities indicated, and new ones included, especially those under ICRISAT for the year 2017/2018 (see Table 1).  The activities based on thematic areas included:
Theme 1 -Integrated Crop-rangeland livestock management of agro-pastoral systems in North Kordofan 
1. Test on-station sorghum, pearl millet and pigeonpea cultivars at El Obeid research station 

2. Host 4 technicians at Kiboko station for training in sorghum, pearl millet, pigeonpea and groundnut breeding techniques, digital data capture and data management
3. 4 Sudan scientists visit Kiboko in February 2018 to share knowledge and experiences and select germplasm for their programs.
Theme 2- Watershed management.  ICRISAT-Ethiopia was to:

1. Train 6 researchers and facilitate a learning tour to Ethiopian watersheds

2. Provide backstopping guidance on integrated watershed management.
Watershed management.  ICRISAT-Ethiopia

Training course on Enhancing irrigation efficiency in East African settings

May 7-12, 2018, Bahir Dar, Ethiopia

Tilahun Amede (ICRISAT-Ethiopia)

The threat of water scarcity in East Africa is real, due to increasingly competing needs of upstream and downstream countries, expanding agricultural needs, climate variability and inappropriate use of irrigation water. Agriculture will remain SSA’s largest water user, accounting for about 75% of current human water use (CA, 2007), a trend expected to be maintained for a long time to come. Irrigation for agriculture is becoming a necessity to satisfy the growing needs an increasing population and to minimize the impacts of climate change on agricultural production and productivity. The expansion of irrigation, however, could be challenged by water scarcity with potentially negative effects on wetlands and other aquatic ecosystems and deteriorating water quality. Major trade-offs are forecast between agriculture and other uses, including those between increasing food security and safeguarding ecosystems. With increasing demand for water and competition among different users and uses, water scarcity will probably dominate all other challenges in the next generation, which would be aggravated by increasing impact of climate change. According to recent FAO (2009) estimates, farming, industrial and urban needs will increase water demand by 40% by 2030 in developing countries like Sudan and Ethiopia. In Ethiopia, despite the availability of a large volume of fresh water - including 12 river basins with an annual runoff volume of 122 billion m3 and an estimated 6.5 billion m3 of ground water potential - the production of food and feed is still constrained by water scarcity in about 80% of the country. On the other hand, irrigation in downstream Sudan has been well developed over decades and is becoming the major source of food and income for the communities and the country. 

There have been major investments in water management in the region, though the returns from these are irregular and sometimes disappointing. Interventions are required not only to increase productivity of irrigation schemes but also to enhance sustainability of investments and minimize risk of climate change and food insecurity. Currently, most farmers do not adopt farm-level land and water management practices though these are of prime importance for satisfying the needs of crops and other agricultural ecosystems. As a result, they rarely endeavour to optimise the water supply of their crops within the limits of their knowledge and the farming operations practised. On-farm water management generally strives to optimise soil-water-plant relationships in order to achieve a desired and sustainable yield.

The major objectives of the training course, conducted on 7 -12 May 2018 in Bahir Dar, Ethiopia were:
1. To create regional capacity in appropriate planning and managing of  irrigation schemes in Sudan and Ethiopia

2. To enhance the irrigation and agronomy skills of professionals in Sudan and Ethiopia;

3. To facilitate learning between Ethiopian and Sudanese irrigation professionals and create linkages between the two teams.

The 16 participants (4 women and 12 men) in the training course comprised of irrigation engineers, irrigation agronomists and social sciences from Ethiopia and Sudan. Six professionals from Sudan, (Drs Bakri, Hannan, Seif ElDola, Hameem, Waleed, and Khalafalla) participated in the event. The week-long training saw more time allocated for group work and joint team learning.  Experiences from Sudan and Ethiopia were presented by the participants and discussions centered around lessons learned.

The training covered the following topics (see Annex 2):

1. Understanding soil-plant-water relationships

2. Crop water requirements 

3. Irrigation scheduling, irrigation water quality

4. Irrigation scheme management, with case studies 

5. Watershed management and soil fertility management in irrigation schemes

6. Irrigation agronomy for enhanced irrigation efficiency

 The trainers included: 

1. Dr Tilahun Amede, Principal Scientist in systems agronomy, ICRISAT (overall training coordinator)

2. Dr Lulseged Tamene, Senior Scientist, Landscape management, CIAT

3. Dr Kifle Woldargay, Associate Professor, Hydrology,  Mekele University 

4. Mr. Hune Nega, National Chief Technical Advisor, Small Scale and Micro Irrigation Support Project (SMIS), Canada.
We also organized a full day’s field visit to two districts in Gojam (Enjibara and Merawi) to show trainees best-bet interventions in soil fertility management, agroforestry and water user associations and irrigation scheme management in Koga irrigation scheme, which has a command area of 7000 ha. We also organized a visit for Dr Hannan to see the sorghum germplasm and research at Melkassa Research Centre. 
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Figures 7a, b and c: Training on Enhancing irrigation efficiency in Ethiopia.








