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Summary

Objective 

SOS Faim Belgium has been provding support to small-scale spate irrigation systems in Gash Barka, Eritrea since 2001 under the Small Scale River Diversion Development Programme. The assignment was undertaken to provide support to this programme and had the following objectives:

· Familiarization with agricultural development in the country and introduction to Gash Barka Project;

· Factfinding in eight existing schemes, assessing current agronomic practices and current social organization and role in system management;

· Development of long list of activities for agronomy improvements;

· Discussion of participatory process in new systems and development of step-wise process (works conceptualisation, system walk throughs, design meetings, farmers association development, farmers associations involvement in scheme development/ construction and future maintenance);

· Sharing Pakistan experience in spate irrigation with government officials, MoA staff and farmer leaders of Gash-Barka Region;

· First contacts with the AEAS (Association of Eritreans in Agricultural Sciences) representative in view of establishing the International Spate Irrigation Network in Eritrea.

Program of the mission

The mission was carried out by Karim Nawaz and started on October 13, 2007 and ended on November 03, 2007. (For the itinerary see annex 1.) As part of the mission almost all projects improved with support of SSDDP were visited.

Different meetings were held with senior officials of Ministry of Agriculture in Asmara and the Project Coordinator SRSDP and Director Agriculture Mr. Weldemichael Abraha and field staff in Gash Barka region. The mission program was discussed with the Director and the Coordinator in detail at Gash Barka. The director and coordinator suggested modifying the original program keeping in view the needs of MOA staff. They wanted to have detailed, in depth knowledge sharing from Pakistan and from the consultant’s personal experience in spate irrigation and community development. Therefore, instead of the planned one day workshop a two-day workshop was organized. One additional day was reserved for in depth discussions with director and coordinator to finally approve the content and material of workshop (for the workshop program, participants and findings see annex 2-4). The contact with the AEAS could not be established, as in spite of efforts it was not possible to meet their staff in Asmara.

Meetings were held with NGOs working in Gash Barka region, whose representative also participated in the workshop. A meeting was also held with the livestock development specialist in MOA Gash Barka. Discussion further took place with the Project Coordinator of IFAD spate irrigation project in Gash Barka. It was discussed that both projects can learn a lot from each other experience in different aspects.    

The meeting with honorable governor of Gash Barka was fruitful as he took lot of interest in discussion and noted down the several points under discussion. He mentioned that government is serious to develop the region in order to increase food security.   

Main findings

Following are the main conclusions of the mission:

General

· There is considerable scope to improve the existing schemes at field level such as introduction and testing/experimenting of crops, land husbandry practices, FA strengthening and linkages with livestock sector

· An integrated approach of upstream and down stream development is to be developed 

· The role of the local private sector in spate irrigation development can be strengthened, i.e. private construction companies and groups to implement spate irrigation projects, and improved availability of earth moving machinery availability through private sector. 

· Global environment facility/small grants program (a joint program of UNDP and other donors) funding window is in Eritrea. MOA and farmer associations can jointly work to apply under this funding for spate irrigation/agriculture activities. The mission together with Mr. Goitom had a meeting with ministry of land, water and environment in Asmara for such possibility. It needs to be followed up in near future by MOA and project coordinator. This mission can provide technical support to MOA Gahs Barka in this respect, if and when required. 

· Field visits/study tours of MOA staff to other countries for learning the spate irrigation experience would be useful.

· There is considerable interest in developing a spate irrigation network in Eritrea
Engineering/ inftastructure

· Different cost efficient designs should be experimented with, in particular structures without gates, flap gates and earthen structure

· Canals should be designed or redesigned so as to accommodate higher flood discharges

· Hydraulic drop structures need to be redesigned as their currently undersized in several cases, causing downstream scour

· Canal bank treatment and stabilization is required, particularly as the soils are new

· More attention is required for land levelling and mulching using plankers

· Drainage facilities should be provided in scheme designs and excess water may be collected in down stream ponds     

Agronomy

· Linkages with other countries should be established, for instance on exchanging seed on. different crops seed (Pakistan experience of cluster beans and vegetables etc.) -  
· More attention be given to a range of agronomic practices:
a) Intercropping and introduction of leguminous crops
b) Introduction of multipurpose tree crops
c) Weed control and crop rotations
d) Introduction of improved sorghum varieties
e) Mulching for improved moisture conservation
f) Strengthening crop-livestock linkages, among other by introducing on small scale fodder sorghum
g) Introduction of vegetables, particularly cucurbits such as melon varieties
· Study/exposure tour of farmers to model farms and research stations.  The expansion of spate irrigation schemes to other sites, especially and medium small scale through local resources. 

Farmer organization

· Incorporation of a Social Wing in the Ministry or further training in social aspects of irrigation/agriculture to technical staff 

· Structured development of Farmers Association, including early engagement and agreement, systematic management of meetings and developing local leadership

· Emphasis on improving farm water management, in particular better field bunding and embankments and developing local rules on their maintenance as this is the essence for moisture conservation, scour control and higher productivity

· Making a start with formulating local water rights, as they are characteristic for spate irrigation

· The current mission need to be followed up for more practical work besides experience sharing, such as the formulation of rules of cooperation for farmers/beneficiaries and MOA, establishment of FAs accordingly, modules for saving and credit schemes, monitoring mechanisms.

1. Introduction
Eritrea is a new nation, yet it has a long history. It is situated along the western coast of Red Sea and borders on north and west to Sudan, Ethiopia to south and Djibouti to the southeast. Its population is estimated more than 4 million of which 80% live in rural areas. Its population growth rate is 2.5%. The literacy rate is 59%. There are 9 major ethnic groups in the country. The population density is higher in highland regions than in the lowlands. The country is a unitary state. For administrative purpose the country is divided into 6 regions, 55 sub regions and 652 administrative villages. Government encourages the population to move to administrative villages so that they can benefit from services like health, education and safe drinking supply.

The total land area is 124,000 square kilometers. The altitude varies from below sea level in eastern low lands to 3000 meters in central parts. 

The climate is hot and arid in most parts and temperate in central highlands. Rainfall is erratic. There is on average 500 mm rainfall in 80% of the area and only 1.5% of the area gets 700 mm precipitation. This country lacks perennial flows except Sitit River and ground water potential is not yet fully assessed. Country has to depend on rains, which are unevenly distributed over various regions and time period. However, the runoff flows into spate rivers and farmers can divert water at appropriate sites by constructing diversion structures. On the banks of these rivers there are several dug wells. There is potential to exploit ground water resources in the Western Low ands as three major spate river flow in this region. 80% of the population is engaged in agricultural and allied sectors activities but it contributes 16% only to GDP. Livestock production has a major share in farming system. Gash Barka region is famous as the food basket of country. Country has more than 10 million livestock (sheep, goats, cattle, camels and poultry birds). The average land holding is two hectares in the country. The national agricultural development strategy puts emphasis on food security through increase in production and productivity. In addition the emphasis is to improve livestock, grow high value cash crops (fruits, vegetables and cotton) for export purpose in order to generate revenue.    

The Eastern Lowlands have a history of spate irrigation of over 70 years. Sorghum yields are high compared to other countries having spate irrigation system. In the Western Lowlands during the last 15 years more than 32 spate irrigation schemes have been developed in Gash Barka region and about 17,500 ha land is irrigated through this system. However, some studies suggest that an additional 50,000 HA can be brought under irrigation through spate system alone in Gash Baka region. The area under spate irrigation is increasing in this country as compared to other countries where it is almost stagnant and all potential is utilized.   

The SOS Faim Belgium is supporting Eritrea for Small-scale River Diversion Development Programme since 2001. Its aim is to support increasing production on sustainable basis in northern Gash Barka region. This is achieved through construction of small scale spate irrigation schemes implemented through Ministry of Agriculture Regional Office in Barentu, Gash Barka. There is a lot of scope and potential in this region in particular to expand and improve the spate irrigational and agricultural system. 

Till now the project has worked on 8 community spate irrigation schemes and work is still in progress. Further to these schemes three new structures will also be made under this project in near future. Most of the civil work is completed, except few minor items but all 8 schemes are functional. Keeping in view the farmers profile (mostly with pastoralist and nomadic background) and newly developed nature of the systems, the production of crops under these schemes is satisfactory, though room for further improvement is there.  

As the schemes are new and farmers are also practicing this type of agriculture for the first time,  they depend upon government support in areas such as maintenance of structures, seed supply and other inputs mainly machinery to be used in spate agriculture. However, with the passage of time, after the appropriate training and experience, this dependency will decrease (personal communication with farmers and MOA staff). Presently the capacity of farmer associations is not up to mark, as project is new and focus has been on developing the infrastructure (irrigation structures). .      

The main objectives of the mission were:

· Familiarization to agricultural development in the country and introduction to Gash Barka Project;

· Fact finding in eight existing schemes with emphasis on current agronomic practices and current social organization;

· Development of long list of activities for agronomy improvements;

· Discussion of participatory process in new systems and development of step-wise process (works conceptualization, system walk throughs, design meetings, farmers association development, farmers associations involvement in scheme development/ construction and future maintenance);

· Sharing Pakistan experience in spate irrigation with government officials, MoA staff and farmer leaders of Gash-Barka Region;

· First contacts with the AEAS (Association of Eritreans in Agricultural Sciences) representative in view of establishing the International Spate Irrigation Network in Eritrea
.
In the remainder of this report findings and recommendations are discussed with respect with to engineering/ infrastructure development; farmer organisation and agronomy.

2.      Engineering/ infrastructure

2.1
Findings
The following 8 spate irrigation schemes, funded by SOS Faim, are functional at this stage. 

· Terkina

· Bultubia

· Alebu

· Bernabba

· Wakay

· Megerai

· Senkenat

· Mesura

These above schemes are all new and further improvement is required especially at field level and farmer association level. Farmers and government in Gash Barka and Asmara are very appreciative of these schemes, as these are contribute importantly of food security, settlement of local population, sustainability and use of local resources. As mentioned in the absence of perennial flow, spate irrigation is the most appropriate method for agricultural production.      

The year 2007 was good in terms of rains and floods therefore, farmers are satisfied with the immediate output/progress of these structures, i.e. irrigation water availability. The schemes vary in magnitude and land coverage. Per farmers land holding is uniformly small (one to two hectare) and thus equity aspect has been ensured under the land allocation policy. All irrigation structures are made on small rivers (tributaries), which makes for their ease of management, instead major rivers. At present the structures divert water on one side mostly. The transportation cost of construction material is higher as these structure sites are away from road and town. However, even so the overall cost is similar to other structures like eastern low lands (Eritrea) and also Pakistan. There are two types of designs – with gates and without gates. Seven structures are cemented with gates operated by farmers and one structure is without gates and maximum flow is diverted to the fields. This particular site provides an good experience worth repeating as costs became very low compared to gated structures (7 schemes). MOA agriculture has sufficient knowledge and expertise in these structures in Gash Barka region. 

Farmers are concerned about the following issues: 

· Gates operation (especially during the night)

· Silt deposits in the channel and fields

· Some of the channels not able to discharge the high water volume from diversion structure 

· Maintenance of field embankments

· Uneven fields, making it difficult to spread water across the field

· Improved varieties seed

· Use and availability of machinery

It has been observed that most of the farmers are new to spate irrigation system and it is understood that it will take time to fully internalize the possibilities of the newly built irrigation system. Over a time period the Farmer Association should be able to play an important role. 

2.2
Recommendations 

MOA needs to do further study cost benefit ratio while planning the similar schemes in Gash Barka and or elsewhere in the country. The remaining three schemes under this project need special attention based on present 8 structures. Given the potential for spate irrigation in the Gash Barka, a systematic assessment of best practices will be very useful.

The project needs to implement different/alternative designs based on present experience, i.e. 

a) To build earthen structure on experimental basis to see the cost benefit ratio and functionality. This is most common practice in Pakistan, Yemen and elsewhere. The earthen structures are capable of guiding water slowly over larger command areas. Over a time period farmers get used to its construction and repair and maintenance techniques. By the passage of time these designs are more refined by designer and implementers. 

b) To further explore the building of diversion structures without gates or gates with an earthen plug only – based on an assessment of experiences so far with operation and with sediment deposition
c) The redesigning of canals for maximum flood capacity during abnormal rains and floods. 

d) Canal side treatment with biological work and civil work (compaction) to control erosion and weathering actions. The scouring and erosion in main channel is due to new soil therefore bed and side stabilization work, especially biological work, is required. 

The width, breadth and height of embankments need to be further studied for strengthening and stabilization keeping in view the farmers assets and skills such as draught power animals, tool availability and training/expertise. 

Presently all fields embankments have been constructed through machinery. The operators of these machines need to be trained for earthen structure techniques of spate irrigation that requires some technical aspects. Field engineers and agronomist can hold these training/orientation sessions with operators. 
e) Gates with semi-automatic mechanism: some countries have experimented the adjustable flap gates in spate diversions structures, i.e. these gates are automatically opened after certain amount of discharge and then water start flowing down stream proportionately. Upon decreasing of water inflow then are automatically closed. It is a simple system of using springs and valves in gate system. 

f) In terms of civil structure these schemes need to have provision of a drainage component so as to deal with excess/surplus flow. Further this will also serve as a silt transportation mechanism to down stream areas and avoid the loss of command. 

g) The hydraulic drop structures in main channel need to be redesigned as presently their length is insufficient and thus scouring starts downstream of the drop structure. 

h) The uneven fields need to be leveled by local means – local made planker operated by animals as is practiced in eastern low lands and Pakistan is among best options. The project needs to bring these plankers from eastern low lands and then can be made easily at local level. Planker has been found very useful in mulching practices in many spate irrigation areas of Pakistan as well as the Eastern Lowlands.  

i) The excess water needs may need to be stored in shape of small dam/reservoir in down stream areas on experimental basis. This site even may serve (depending upon the location) as livestock water pond, small irrigation reservoir or as a means of recharging of ground water.

Presently land is allotted to farmers under new spate irrigation schemes. This needs to be linked with progress and interest of farmers for a certain period. Failure to respond for repair and maintenance of these schemes may have provision of cancellation of land titles or an observation period must be included that ensures the proper development of these lands under spate irrigation projects.
.   

Since spate irrigation system is a holistic approach therefore work needs to be done in catchments areas too from where the silt comes. The treatment of these catchments areas by civil work and biological activities will be helpful to the life of these structures. Luckily the catchments areas under SOS schemes are very much localized and thus it makes easier to work on this aspect. In several cases the catchments area is less than 40 square kilometers. For this purpose project team needs to coordinate with forestry section accordingly. 

At some places presently the embankments and other civil work do not need much repair work as these are newly built. Over a time period these sites will require more attention for repair, maintenance and even extension and improvements. However, due to new soil, compaction is highly recommended and needs to be done by the farmers. 

3.
Farmer Associations (FA)

3.1
Findings

All schemes have farmer associations with responsibility of taking over the scheme charge from MOA. At present these FAs are established after the scheme is completed. There is no trained social unit in the Ministry’s Regional Office specifically helping the farmers in community development aspects of spate irrigation. The field staff tries its best to implement the physical infrastructure but needs relevant and additional expertise for establishment and strengthening of these farmers groups. 

Presently the membership of FA is usually large, i.e. more than 100 in general and in some cases more than 500. This makes difficult to call general meetings where all members can participate on a regular basis. The farmers are new to sedentary type of agriculture and settlement and thus will take time to get adjusted fully with spate irrigation/agricultural aspects. This shows at present in the lack of good field water management practices and the fact that water rights are not yet settled.

It is recommended to form FA before the schemes implementation. This will take time and different types of training will help them to overcome the issues faced presently. 

3.2 
Recommendations

The following is recommended:

a) A social unit needs to be established as part of the MOA by qualified staff or present field staff needs to be trained in extension, social mobilization and community development holistic approaches. The experience of NGOs and local and international experts in the area can also be useful for establishment and strengthening of FAs. 

b) Field staff currently interacts with FAs but not on a regular basis. It needs to be ensured that meeting must be held on a periodic and regular basis. For this, monthly meeting of FA is strongly recommended with faciliation of the MOA staff. Further to this would be the setting of agenda, objectives and other related matter of meeting, decision making, conflict resolution, communication flow among members and between FAs and government agencies, therefore, staff must be trained in these aspects before performing these tasks. It is strongly suggested that:

· Ministry staff need to be further trained in FA establishment and strengthening. 

· Ministry staffs need to further train and guide FA members for regular meetings where members can participate, discuss and decide about issues faced by them. 

· Minutes of the meetings needs to be recorded and a mechanism is required that communication flow is establishment between FAs and the Ministry staff. 

c) A special issue of intervention of the Farmer Association is improved farm water management. In several cases field embankments are not completed on all sides of land plot. This may be due to early stage of spate agricultural development. In some cases water spreads on its own on the basis of topography and natural gradient. This results, as parts of field are not irrigated, uneven moisture in different locations, complete dry patches and over flooding in other location in the same field. This needs to be addressed through training, provision of tools and discussion with farmers. Engineers can demonstrate the contours levels to farmer groups to overcome these problems and by the passage of time farmers will also lean the directions of flow spreading in the area. The embankments need to be further strengthened by farmers and necessary training and tools may be provided. The farmers not maintaining their field bund must be persuaded and need to be motivated and trained, because regular maintenance of these fields bunds (repair after erosion, vegetation clearance and rodent damages) is essential to control water within the command area. This needs to be a regular feature activity of the Farmers Association. It needs to be included into memorandum of understanding (MOU) with farmers before the implementation and these topics need to be included in meetings of FAs. These rules must be agreed and endorsed by both parties, i.e. Farmers Association and Ministry of Agriculture.      

d) The water right problems may not visible at this stage but after several years when population increases and field remains same then such problem become more prominent. To overcome such future issues these water use rules must be finalized with general consensus of FA members keeping in view the equity in terms of amount of water application, duration of water staying in one field before it is discharged to next field, the location of passing the water to next field, rules for irrigations more than one time, season of floods, timing of floods, height of embankments to hold the water, rules on high and low floods, maintenance and rapier embankments and structures, upstream and downs streams rights etc. This is more important especially when spate flow is less than the expectation. For this reason a study can be conducted to see the so far problems faced by farmers in these aspects. Based on the findings then solutions can be sought with the help of farmers and accordingly should be part of the rules to use the water. This is a sophisticated issue therefore experience of other regions, like eastern low lands, cane be helpful too.  (There are a range of rules that can be topic of discussion – rules on second and third turns; flow divisions; rule on the height of field bunds; rules on maintenance of field bunds; rules on high and low floods etc.)

e) Progressive and active farmers need to be identified and worked with so that other fellow farmers can learn from them. Given limitations to the staff of MOA the importance of developing this local leadership is important. The identification of these farmers can be performed through general consensus of FA meetings and they need to be supported by MOA. This all need to be performed from the platform of FA so it feels as recognized body at farmers level.        

Necessary forms and tools need to be developed for establishment, strengthening, monitoring and follow-up of these FAs. 

Extension work plan needs to be designed according to outcome of meeting decisions where staff of MOA and farmers took part. 

A joint saving account must be opened in the formal bank where savings needs to be practiced regularly. Saving must be on equal and regular basis so that a joint saving fund is raised and later on used for improvement of schemes and production purposes. So far the experience of joint saving fund is mixed, i.e. from zero to 150,000 Nakfa. One FA has saved the highest amount and now it is the duty of staff to further guide and coaching in utilizing/investing in most appropriate manners. The success of this single FA will have tremendous effect on other FAs in the area.  

4.
Agronomic Practices:

4.1
Findings

Presently sorghum and pearl millet are the main crops in these scheme areas and sesame is minor crop. These crops take 4 to 5 months of field operation and remaining 7 to 8 months farmers are away from the field. Fields remain unattended and danger of erosion, suppression by weeds and rodent action become common. 

Since these fields are new therefore shade trees are scarce here. Presently farmer construct temporary huts, on the embankments, where field guard protects the crops against animal attack. These temporary structures are hardly a reasonable place to sit and watch the field. Instead some trees can be planted where farmers can sit and watch the field more easily. Pakistani fields have fruit trees like berry (ziziphus), and date palm so that farmers come to farm in crop off-season also and thus field is taken care regularly. Ziziphus is also excellent plant for honey production in all spate irrigation areas of Pakistan and Yemen and this type of honey has a very high economic value (premium prices in Yemen, which is the country with the higest prices for honey in general). Some people argue that trees in field attract birds and these birds destroy the crops, so careful discussion is required. On overall trees are more beneficial in many farm production systems. Moreover, the regular attending of farmers and livestock grazing in fields, during off-season, and check the activities of rodents up the extent practical.    

The diversity in crops is required where other crops can be introduced as an alternative and addition to present varieties and types. For example maize can be introduced – being suitable also in case of late floods - accordingly and according to MOA agronomist more production is expected than sorghum. 

4.2
Recommendations

The following is recommended:

a) The introduction of other crops and tree plantation could be one way that farmers are more attached to farms than presently. These trees could be multipurpose trees, i.e. income generation, shade, environment, fodder, timber and used for even bee keeping and fencing of fields. MOA is already introducing Moringa tree in the country and this needs to be done here on larger scale. This is a multipurpose tree and liked in many countries by farmers including Pakistan.    

b) Intercropping and, introduction of leguminous crops, according to farming system and climate, are highly recommended
. The MOA Agronomist has to play a vital role together with engineers, extension agents and FAs. 

c) Weeds are problem in these fields and thus crop rotation can be one of the best options according to local conditions. The ploughing techniques can also be helpful to overcome such problems. In certain cases especially the use of pulverized plough/tools is recommended accordingly. The field team may introduce farmer field days where farmers can jointly eradicate unwanted vegetation at right time by the recommendations of agronomist. In time uprooting of vegetation has more advantages over other methods. Again farmers need to be trained in identification of such plants and its remedies. Other options to control weeds are introducing row planting and weed removal with hoes and introducing early ploughing to surpress weed growth and converve moisture. 
d) Late planting is also an issue – caused by late ploughing. This may be related to a shortage a animal and mechanical traction power in this critical season. 

e) The MOA has introduced improved sorghum varieties and production is satisfactory, though further potential of productivity is still there. There is a need to experiment and test more varieties too. Sorghum is staple food crop in the country and these farmers sell surplus produce in the local market. Farmers utilize sorghum fodder locally and some quantity is sold in nearby markets, especially when the distance to local market is less. 

f) Since the embankments are new and in several cases not have been enough stabilized due to use of machinery therefore use of animal power is recommended in future. The simple planker made of wood (as is practiced in eastern low land and Pakistan) is highly useful to be used by oxen and camel to build, repair and maintain the embankments with low cost. 

g) The spate irrigation system sometimes is not secure and predictable so farmers need to cope with low supply of water in particular year. Soil moisture conservation is essential. The mulching practices need to be introduced to farmers besides other methods of low cost and environmental friendly moisture preservation.         

h) Leguminous crops such as lentils and beans must be introduced to increase the fertility and serve the crops rotation purpose to control weeds in these areas. Drought resistance varieties need to be tested in the fields under spate irrigation trials and results need to be shared with farmers through farmer day sessions. The Pakistan experience of cluster beans, as most popular crop in spate irrigation, needs to be carefully tested in Eritrea. The introduction of castor oil plants is another example in spate irrigation from Pakistan experience.

i) Crops and livestock development linkages need to be further strengthened for optimal use of this agricultural system. Project needs to work closely with livestock expert within MOA for improving the farming system. There is a need to introduce fodder varieties of sorghum on a smaller scale as it can get reasonable prices and is matured in less time. 

j) The project has introduced some vegetables, on a smaller scale, in spate irrigation and it needs further research, monitoring, improvement and diversity and scaling up. The Pakistan experience is more diversified in this respect such as watermelon, sweet melon; honey dew and cantaloupe verities of melon. These melons are well adapted to spate irrigation and having high economic value. On small scale also pumpkins, vegetable melons, okra, cucumbers, tomatoes and hibiscus may be tried to cater for the local market. As with legumes this requires that field are not flooded during the cultivation period, and so the fields where vegetable cultivation is  introduced would to be kept separate.
Recently a small area within Gash Barka region has been declared as industrial zone. The growth, development and extension of this industrial zone depends upon the local production. The SOS FAIM project has lot to offer and contribute to this new industrial zone, which is predominantly agro-based industry, i.e. a diary plant and banana-processing and other industrial units. Farmers in nearby area to this industrial location were positive about the contribution to these processing plants. The MOA staff also shared the same opinion and were enthused to further strengthen the linkage between spate irrigation schemes and growth of industrial zone.

There is a need to send farmers for exposure tours to model farms and research stations where they can see the improved practices of agriculture. This needs to be done through meetings of FAs.  Research stations/centers need to work on spate agriculture varieties of crops and field tests need to be done on wider scale where farmers can learn directly.  

Annex 5:
Short Profiles: Spate Irrigation Schemes, Gash Barka

Alebu, Sub Zoba Haikota

This scheme was initiated in 2003. This is a diversion structure with weir and gates.  The condition/civil quality work is ok. The gates are operated by the FA nominated persons and paid during that time. 

It has main flood channel and water further in the field is distributed on field-to-field basis. The fields are new and needs leveling and improvement, i.e. compaction of embankments. The major crops are sorghum and millet. 

Its capacity is to irrigate 420 HA. There are 200 beneficiaries in this scheme. The farmer association is new and sub divided into 4 sub committees. They hold meetings few times a year (3 to 5) – mainly before the spate and after irrigation and during agricultural season. These meetings are occasionally also attended by the MOA staff. The FA does not have record of meeting, i.e. minutes of the meeting written in book. The FA has taken decision to spray the crops on the recommendations of MOA experts. FA also took common action to clear the lands form vegetation and weeds before the irrigation (May-June). Local villagers/beneficiaries also took part in the construction of scheme as labor. 

During this year farers irrigated fields up to 10cms on average. The reason is that rains were late and they had fear of delaying the sowing. There are no special rules of water distribution as such but MOA staff and farmers do think that such need may arise soon, especially when rains/floods are not enough and then competition for irrigation will increase. One farmer shared his point of view as “ I was field labor before and now due to this scheme I am owner of land and I got 1.7 tons of sorghum yield and thus don’t need to buy grains form the market” FA intends to extend the area under this scheme as they get enough water through this diversion structure. 

Issues and recommendations: 

Field embankments need construction, repair and compaction at different sites

Division box needs to be made more

In time planting is necessary

FA needs to be strengthened by starting joint saving account and regular saving program so that FA can start joint work for field improvements.

FA members are interested in agricultural training and need help to obtain earth-moving machinery from MOA.      

Rahya Abia, Sub Zoba Agardot

This scheme was initiated in 2005. This is a diversion structure with weir and gates are on left bank.  The condition/civil quality work is up to standard. The gates are operated by the FA nominated persons and paid during that time. 

It has main flood channel and water further in the field is distributed on field-to-field basis. The fields need leveling and improvement, i.e. sub division of existing fields according to topography and size and also compaction of embankments is needed. The major crops are sorghum and millet. This year farmers tried beans but were not successful due to unfamiliarity with this crop but they are enthusiast to experiment next year again.  

Its capacity is to irrigate 100 HA. There are 50 beneficiaries in this scheme and thus each farmer owns 2 HA of land. The farmer association was established in 2006 and yet has no sub committees. They hold meetings few times a year (3 to 5) – mainly before the spate and after irrigation and during agricultural season. The MOA staff attends these meetings. The FA does not have record of meeting, i.e. minutes of the meeting written in book. 

FA also took common action to repair and strengthen the embankments and control erosion. Local villagers/beneficiaries also took part in the construction of scheme as labor.  FA has rule to save money into a joint saving account, i.e. 100 Nakfa per member as membership fee and 10% of production into joint saving account.  

There are no special rules of water distribution devised so far but irrigation is practiced on the basis of upstream to down stream and on natural gradient. FA appoints a person to guard the crop fields against animal grazing. Since FA members are from a homogeneous group therefore FA practices common decisions including conflict resolution. FA also contacts MOA from time for advice and interaction. FA still doesn’t see the possibility of extension in the command area. 

Issues and recommendations: 

Field leveling is required for water distribution and better production 

There should be provision of drainage passage/channel for excess water 

Division box needs to be made more

The division channels should be extended to the tail and needs widening

In time planting is necessary

FA needs to be strengthened by formally starting joint saving account and regular saving program so that FA can start joint work for field improvements from this fund.

FA members are interested in agricultural training and need help to obtain earth-moving machinery from MOA.      

Wedi Keyar, Sub Zoba Tesseney 

This scheme was initiated in 2005-06. This is a diversion structure with weir and gates.  The condition of diversion structure is good. 

It has main flood channel and water further in the field is distributed by open method. Farmers need to make smaller block and sub fields to over come the uneven distribution of water. As the scheme is new therefore still farmers need to level the field and improve the embankments. The major crops are sorghum and millet. 

Its capacity is to irrigate 250 HA. There are 115 beneficiaries in this scheme. This scheme will be extending and hopefully equal number of farmers will be allotted land under this scheme. 

The farmer association is new and sub divided into 4 sub committees. FA has organized few meeting but not on regular basis. On average 80-90 members participated in these meetings. The MOA staff attended these meetings. The FA does not have record of meeting, i.e. minutes of the meeting written in book. FA takes decisions and implement successfully. The FA has taken decision to clear vegetation from the main canal. They have indigenous rules to control the animal grazing in agricultural fields and fine is put on violation. 

Farmers irrigate fields according to natural gradient and open methods and so far no rules about depth of water. MOA staff is helping FA for rules and regulation and also provision of extension material for agricultural production.  FA intends to extend the area under this scheme as they get enough water through this diversion structure. 

Issues and recommendations: 

Farmers need improved land husbandry skills, as they are new in agriculture

FA needs to be strengthen as soon as possible as farmers are interested to wok

FA has potential and interest to save money into a common saving fund so that they can start joint work for field improvements.

FA members are interested in agricultural training and need help to obtain earth-moving machinery from MOA.      

Mensura, Sub Zoba Mensura

This scheme was initiated in 2004. Further improvement work was also done in 2005. Scheme has got diversion structure and gates. The construction quality is good.  Water distribution in command area requires more work such as small distribution channels and field inlets. This scheme presently irrigates 150 HA.  

FA members operate gates and also periodic cleaning of gate’s inlet is performed as lot of vegetative material comes with floodwater and gets stuck to gates. 

The scheme has more potential of expansion, as water availability is higher in this stream. There are there are 150 beneficiaries of this schemes now.  All members cultivate their lands themselves and there is no tenant system in this scheme command area. 

Sorghum, pearl millet is common crops. Okra, groundnuts and beans are also grown in this area.  There is further scope of new vegetables and crops in this area as soil is fertile. 

There are no rules for water depth and distribution. Fields are highly uneven and water distribution remains a problem. The common method of irrigation is head to tail and field-to-field basis. So far conflicts are not visible as this type of agriculture is new in this area.  

The FA is new and has four sub committees, i.e. finance, crop guarding, repair and maintenance and field management. FA has saved 5000 Nakfa but so far bank account has not been opened. FA meets periodically and decisions are made on democratic basis. The decisions related to MOA are communicated accordingly and MOA staff has record of these decisions. FA itself does not have written record. 

 FA contact with government authorities with respect to agricultural activities. FA is interested to further expand the area under irrigation and also to allot lands to new and more farmers. The decisions are made under local rules and conflicts are also managed under the same system and FA members respect these rules.   

Recommendations:

Command area can be increased as scheme has potential to divert and discharge more water

Land leveling equipment or earth moving machinery is needed to level fields.

Joint saving funds and its utilization needs to be started in this village, as FA is interested and willing to work

These farmers require new and improved crops seed

Training in agricultural field is required and FA is interested in it

Terkina, Sub Zoba Mogollo

This scheme was completed in 2003. Some extension and improvement work was also done in 2005. This is among new schemes under SOS FAIM funding. This scheme has main diversion structure with gates. The construction quality is good and farmers appreciate this scheme as it has brought many benefits to area people, i.e. permanent agriculture, sense of ownership, cooperation and development. This irrigation scheme irrigates 150 HA. 120 farmers are direct beneficiaries of this schemes besides many others including nomads are indirect beneficiaries also. 

Sorghum and pearl millet are common crops. These utilized by farmers and also marketed locally. Animals use the fodder.

Filed water distribution is without any particular rule. However, the season, climate and soil conditions (wet or dry) determine the water application. So far problem is due to uneven fields and topography. Water stays more in low areas for longer time and by that time cropping season is over.  

FA is new but have more responsibilities like conflict resolution, decision-making, common action, operation of scheme and field maintenance etc. Maintenance work is usually done through laborers and all members contribute equally. FA holds meetings but not on regular basis. Sometimes MOA staff also attends these meetings. 

First to next field irrigation is most common method of water distribution and application in this village and is practiced by all FA members. So far no conflicts in water distribution due to: all farmers belong to same ethnic group and schemes are new. FA takes decisions on various matters related to field and agricultural activities.

FA does not have record of minutes of meetings and no saving fund so far has been reported. 

Recommendations: 

FA needs strengthening at this stage such as regular meetings, recording of minutes of meetings and decisions taken

MOA staff needs to be trained in community participation aspects so that they can strengthen these FA.

FA members need training in improved agricultural skills. They can be taken to different agricultural model farms to see the improved agricultural practices

New seeds, especially vegetables, melons, fodder crops and beans need to be introduced, as farmers are already demanding these things. 

Command are can be increased with the cooperation and involvement of local farmers, i.e. with these partial funding f FA. 

Senkenktab, Sub Zoba Forto

This scheme was completed in 2004. This scheme has weir and gates. There is diversion channel also which discharges water to command area. The construction quality is good and farmers are happy with this scheme as agricultural production has improved and water reliability has also increased.  

This scheme has capacity to irrigate 300 Ha. There are 184 beneficiaries from this scheme who now own land permanently and cultivate it on more reliable pattern.   Sorghum, pearl millet is common crops besides some beans also. 

FA is new here but based on traditional system of leadership. Task of FA includes conflict resolution, operation and maintenance, crop planning and guarding. FA holds meetings especially before and during the rainy season. They don’t have formal written records of these meetings. MOA staffs attend these meetings sometimes. FA takes part in embankments maintenance and cleaning f main diversion canal. This is done through allocation of labor force consisting of FA members. Each farmer takes part in this common action. 

Water distribution system is open discharge to fields regardless of any particular depth. So far no special rules on damage to crops or non-maintenance of embankments.  According to farmers last year the crops was good. This year the main canal was broken due to heavy flood and water was again naturally diverted to main river/stream. However crop this year ok and little less than last year. Since water discharge is higher therefore it drains to down stream areas. Some areas/field don’t get enough water due to non-leveling of fields. FA members will repair the broken canal just before the rainy season on self-help basis, i.e. January 2008 after marketing their agricultural produce.   Incase they cant get machinery form government to repair the canal then will hire it from private sector and also do it manually.  All members participate in repair and maintenance work. 

Recommendations:

FA needs to be strengthened, i.e. record keeping, linkages with government author ties and service sector

Training for farmers in improved agricultural skills

Exposure tours of farmers to model farms

On farm experimental trials of improved varieties of crops in this area

Promotion of livestock sector under this project so that farmers can increase their income and standards of living

Bultubiayay, Sub Zoba Hiakot

This scheme was completed in 2002-03 and among the old schemes. Some further work was also done later on in 2005.  This is a cemented and gabion diversion structure through which maximum flow is directly diverted towards field without any gates. In this way its cost is less as compared to gated structures. Like all other schemes here water is also diverted on one side of the stream only. This schema also demonstrates that diversity in irrigations structure is needed to compare the cost and efficiency etc. There is no drainage provision at all in this scheme design. 

The fields are filled by open irrigation method and no boxes are made. Fields are uneven and sometimes water remains in the depression sites. This year due to excess flow the water went into down stream areas. 

This scheme can irrigate 152 Ha. Here the FA consists of 112 members. FA is newly established and still needs training and exposure to work efficiently. 

Farmers are interested to take active art in MOA activities. FA has sub committees of embankment repair, crop guarding, canal maintenance, plant protection and finances. FA hold meeting on monthly basis but four times in a year. Here the MOA has done embankments repair but FA members participated as labor. They hire machinery for cultivating the fields. Water distribution system is head to tail and no fixed rules for the depth of water or rules for second or third irrigation. 

FA remains in contact with MOA and willing to take part in training activities. 

Recommendations:

The scheme needs proper drainage provision as silting problem has been pointed out farmers in the main canal and also in the fields

Training needs to be provided to FA members

Field trials of improved crops is required here

FA needs to be strengthen especially the financial aspects so that local funds can be used for repair and maintenance activities. 

� This could not materialize because the AEAS staff were unavailable at the time of the mission.


� It seems that the Village Councils (Baito’s) have a lot to say on land allocation.  In Terkina (Mogolo), land was reallocated after 1 year in order to enable more farmers to access to irrigated land (on the 1st year, some farmers had up to 7 ha as a result of their traditional rights but could not manage them properly); in another project with a spate irrigation component supported in 1993-2000, the Village Council reallocated the land completely after they observed that the initial beneficiaries were not managing their land and the scheme seriously


� This might need a change in water diversion strategies. Legumes would not tolerate water logging (for a few hours after each diverted spate) like sorghum. It should be reminded that currently Gash-Barka spate irrigation system is different in the sense that farmers continue to divert spates to the field even after the crop is established; this is very different from the Eastern Lowlands strategy where crops are sown after that 2-3 spates have been diverted and their water stored in the soil.
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