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Abstract: he relief society of Tigray (REST) is an Ethiopian non‑governmental organization implementing a wide range of relief, rehabilitation and development actives in the national regional state of Tigray since 1978. Regarding to Tigray regional state, 85% of the population is dependent on agriculture. To alleviate the chronic draught REST has constructed different micro‑dams and river diversion. Although the percentage change varies at each project sites taking the community indicator to differentiate beneficiaries, it is observed that the proportion of poor on average has decreased, while that of the middle farmers and the relative rich farmers proportion increased. The community indicators shows that livestock holding is a determinant factor on relative classification of beneficiaries on different welfare level/wealth status. On the average the purchasing power (income level) increased by 8,13 and 59 percent for rich, middle and poor, farmers, respectively. On the contrary, the saving margin increased by 29, 11 and 0 percent, for rich, middle and poor farmer. No saving for poor farmers. Poor farmers own production increased from 32 to 53 %, food aid reduced from 40 to 24 %, and in 2001 food purchase has been started. On the contrary middle farmers own produce increased from 29 to 86 %, purchase increased from 10 to 17%.
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INTRODUC'I'ION

The relief society of Tigray (REST) is an Ethiopian non‑governmental organization implementing a wide range of relief, rehabilitation and development actives in the national regional state of Tigray since 1978. REST has always been a grass root organization committed to working with the poorest and most marginalized community to bring about sustainable and reliable food security in the region.

Regarding to Tigray regional state, 85% of the population is dependent on agriculture. This sector is mainly dependent on rain, but the rain in Tigray is erratic and in dependable even though we have abundant water resources.

The potential cultivable lard in Tigray regional state is 1.5 million hectare of which one million is under cultivated and 300,000 ha of land is suitable for irrigation. From this suitable irrigable land and abundant water resource only small amount of it is utilized because of lack of capital and inadequate skilled manpower.

To mitigate. this problem REST has constructed different micro‑dams  and river diversion. These micro dams and river diversion have directly and indirectly benefited the farmers and the community in environmental rehabilitation, improved agricultural production, income diversification, stability of the market and self‑reliance of the people.

II. Significance of small scale irrigation development project in Tigray.

The ultimate goal of irrigation development project in Tigiray is to maximize crop production and attain food security in the project areas. Tigray is one of the drought prone area in the country, crop failures due to moisture stress estimates is  up to 40%. Hence, to minimize crop failures in the region irrigation development project is crucial.  Through application of supplement irrigation and full irrigation production increases up to 20% of the actual production in the region.

Table 1.  Crop yield as result of supplementary irrigation.

	S /No Crop
	Potential
	Actual
	Production 
	Remark

	
	Production
	production
	Increment
	

	
	In the region
	in the region
	due to supp-
	

	
	(qt/ha) in % 
	(qt/ha) in %
	lenient irrigation
	

	
	
	
	(qt/ha) in
	

	1 Teff
	20
	12 (60%)
	8
	Four

	2 Wheat
	20
	12 (60%)
	8
	supplement

	3 Maize
	40 
	24 (60%)
	8
	irrigation


III. Major irrigation development project accomplished by REST

Earth Dams

REST has constructed 15 earth dams a potential to irrigate in an average of 50 hectares each. One farmer  having quarter hectare of land in irrigable area and 3000 farmers are directly benefited , and 21,000 persons are indirectly benefited from this scheme.

River Diversion

REST, has constructed 10 river diversion a potential to irrigate in an average of 30 hectares each, every farmer has quarter hectare of land in irrigable area, 600 farmers are directly and 4,200 persons indirectly benefited from this scheme.

I. Impacts

At each project site depending on the local specific condition different, types of changes have been seen as a result of the project, the detail changes or deviations are annexed for each project at the back of the document. The assessment was made on Gereb-Meheze, which has served for four years.

(a) On Livelihood Status of Beneficiaries

a.1. Change in wealth status

According to the response of beneficiaries at each project site a better condition have been created for almost all beneficiaries, as the result of the project with the efforts exerted from the beneficiaries to get high return from their land. Although the percentage change varies at each project sites taking the community indicator to differentiate beneficiaries, it is observed that the proportion of poor on average has decreased, while that of the middle farmers and the relative rich farmers proportion increased. At projects like Gereb‑Meheze, which served for about 4 years, the change is visible. But on the projects with one year service, like the impact of the dam is at a level of assuring the food availability to each households, but not yet impact on saving and asset holding is recorded like others. 
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Figure 1 shows that the relative change observed on irrigation beneficiaries that are directly constructed by group of beneficiaries using beans based on their perceptions of situations of wealth status by participatory proportional sorting methodology. The team's role was limited, on facilitation during their discussion to come to consensus. We only converted the beans number sorted or decided to each wealth category to proportions or percentiles. In addition to this the team had crosschecked. The realities of the information discussing with many key informants at each project area. The community indicators shows that livestock holding is a determinant factor on relative classification of beneficiaries on different welfare level/wealth status/. The following are average indicators responded by beneficiaries:‑

Table 2. Community indicators and classification of beneficiaries.

Rich
Middle
Poor

With > 2 oxen
 1 ox
 no livestock

2‑3 cows
 1 cow
 no family labor

2‑3 goats/sheep

 1 or 2 goats

1‑3 beehives
1 donkey

>2 donkey
 probably with

1 beehive

  a.2 Farming practices

Additionally, the project in each locality brought a change in the cropping patterns and diversification of crop and livestock husbandry The production structure is completely changed (Table 3).

Table 3. Types of production before and after the project.

	Before project
	                After project

	
	Wet season
	Dry season 

	Teff (most 
	Teff 
	 Maize

	 common)
	Wheat 
	Onion

	Wheat
	 Barley 
	 Pepper

	Pea  
	 pea
	Tomato

	Finger millet
	
	 Hope

	
	
	 Other

	
	
	vegetables

	
	
	carrot


At the same time the frequency of production increased both for cereals and Vegetables from once to twice a year. Even if the percentage feed budget coverage of each project varies, generally the irrigation schemes have had a contribution in filling or reducing the feed budget shortage of each household. The feeds available are maize straws, alfalfa, and other grass. The average contribution is not less than 15 percent. Beneficiaries told us that it is easier now to hold more livestock than before. Usually, the feed budget of the month  from  January to  June is covered from irrigation schemes. Pesticide and improved seed, fertilizer utilization, on each project the proportion of beneficiaries using fertilizer increased visibly because of the availability of water.. At each project site the old and traditional farming practice were changed .The newly Adapted practices are; ‑

· Watering practices of cereals and vegetables

· Utilization of available family labor to the maximum 

· Repeated land preparation for vegetable cultivation

· Use of improved modern input like fertilizer and frequent weeding practices

· Diversification of production system so as to reduce risk of loss attributed by any external   

                 factors.

a.3 Changes in income and expenditure

         According to the discussion made with beneficiaries of different livelihood level a visible change is observed an the cash income and expenditure level of each wealth group, after the project. On the average the purchasing power (income level) increased by 8,13 and 59 percent for rich, middle and poor, farmers respectively. On the contrary, the saving margin increased by 29, 11 and 0 percent, for rich, middle and poor farmer. No saving for poor farmers. This is probably because of the increment in poor farmers mostly/usually/ used to compensate consumption needs, including loan of agricultural input, which was impossible before the project. But the rich farmers mostly use the increment for asset holding purpose other than oxen such as house hold assets, increasing herd composition, radio, household utensils, example some farmers bought diary (Milk cows) constructed their houses with iron sheet, school their children (Table 4).

Table 4.  Average income/expenditure level (Eth. Birr).

	Livelihood

Status 
	# of groups

discussed with
	Before the

project income/exp
	After the project

income /exp/
	Estimated (%)

Income/expen 

Increment 
	Saving

margin

	
	
	
	
	
	

	
	
	
	
	
	
	

	1. Rich
	3
	2797/2158
	3009/2118
	
	8% - 2% 
	29%

	2. Middle
	3
	1504/1418
	1704/1519 
	 
	13° - 7% 
	11%

	3. Poor
	3
	817/1088
	1304/1305
	
	59%- 20% 
	0%


At dams with one year of service the cash income is not visibly changed, because they have not yet produced production for sale like vegetables.

The analysis is based on the perception and understanding of the community or beneficiaries. It is a primary data that means not supporting with some sort of historical records or other secondary data at house hold level. We assume that if it were supported with in depth survey to find changes the better would be the result. In addition to this, if it had not been subjected to the marketing problems, management inefficiency in water use and institutional problems, the result would have been better than actually what is achieved up to now. That means there is a highlight of change, but it is not satisfactory because of different problems at each project area. Marketing, transportation, storage and less institutional capacity of beneficiaries are the major problems encountered in each project area. In reality the severity of the problem vary from place to place depending on the local socio‑economic conditions. The far the project from main road the greater the problem will be. 

b) Food Security Situation
At this section we mainly focus on the impact of the project on family food budget. In general the access, availability and utilization level of food is improved at each project site, but the improvement varies depending on the type of crop cultivated, the labor and capabilities or skills of households. On average before the project own produce covers for about 5 (five months) of food budget but now on average has increased to 9 months, and the purchase usually was for about four months before, but now it is reduce to 2.5 months on r average for all households at each livelihood status. As, shown at the pie chart made by beneficiaries as the purchase level increases the dependency on food aid both direct relief and involvement in food for work activities declines and the amount of food aid declines for average family (Figure 2).

Especially for those relatively rich farmers the food availability on stock is increased depending on the household level of status, the more the labor the family has the better the stock. The beneficiaries' response reveals that on average at each rich household there is about 1.5 ‑ 2.5qt reserve each year which could probably feed at least for about 3 months for a family with 5 members, taking into consideration the minimum calories requirement for each person (1900 KCAL.)

The sampled wealth category food source condition is detailed on the pie charts. The pie charts are made directly by each category beneficiary's response. According to the response of rich farmers, own production has been increased from 54 to 67%, where as food aid reduced from 39 to32% and purchase was started which is not possible before (1996). Poor farmers own production increased from 32 to 53 %, food aid reduced from 40 to 24°l0, and in 1993 ex food purchase has been started. On the contrary middle farmers own produce increased from 29 to 86 %, purchase increased from 10 to 17%.


[image: image2.wmf]Figure 2. Food security sitiuation for Gereb-Mehez family (1999).
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 c) Social and Health Impacts

The discussions made with beneficiaries indicates that almost all family at each sites has started at least to consume a certain amount of vegetables from its own production which could improve nutrition level and health status of the families. To some extent this has contributed to reduce the vulnerability level of households. After the construction of the dams no out migration was reported in such places. Before that the environs of the dam were highly known for food insecurity and seasonal migration. But now this condition has seized to happen. During the construction of the dam almost in all places the farmers enjoyed with good employment opportunity, which helped to many of households to fill food gap, and those better farmers have owned asset as a result. At each project water users committees established, but the performance and efficiency of the committee varies widely; their duties and activities are limited only on water management and utilization,, neglecting the problem of marketing management and other production mix issues. Changes in feeding habit, farming practice, participation of women on farm, women being owners of irrigable land are among major new socio-cultural practice adopted at each dam. Women have benefited equally in having newly irrigable land, but because of many reasons they don't benefit as much as their men counterparts do. Usually women rent‑out their land to others with the system of sharecropping to benefit only 1/3 of the production or out put for those with lack of labor.

d) Environment impact 


At each dam beneficiary farmers responded that it is difficult to 
believe the change brought to  the area become cool down during sunny hours, green shady, and even attractive to entertain around the dam site. The microclimate created surrounding the dams is enjoyable.

VI. Case studies and learning's

Sample case studies of small‑scale earth dams and diversions on vegetables and forage production are presented below.

II. Hintallo Wajerat Woreda

Gereb Mehez earth dam built by ‑REST at tabia Hagere selam, kushet Belesat before 4 years. Total no. Of beneficiaries involved in the production of different vegetables and spices were about 187. Average land holding is about 0.125‑0.25ha (1‑2 Tsimad).

84 farmers onion                             17.65ha

92 farmers maize                             20.00 ha.

1 farmer tomato

1 farmer pepper

1 farmer cabbage

1 farmer beetroot

     0.125ha

1 farmer white cumin

Others


1.725ha

Total


39.5ha

Cultivated land

Farmers involved in forage production were about 100 farmers out of which

20 were women households each farmer produced an average of 2 bale (3

Tsores of donkey load sizes). 


Casel. Observed at Gereb Whiz dam site

(A)‑Vegetable producers sample case farmers

The discussed wealth group was rich farmers category of 3 in number who grew vegetables of different types in which onion was the leading one. Their irrigable land holding size was varying approximately from 1/2 Tsimad to one (0.125‑0.25ha). The vegetable production was onion led as mentioned earlier and the case farmers were:

· Farmer 1‑ Berhanu Alemayehu with family size of 6 and land size of 2 Tsimad.
· Farmer 2 ‑ Fiseha Meles with family size of 10 and 1 Tsimad land size.
 



· Farmer 3 ‑ Haile Redda with family of size 6 and land size 1 Tsimad.

Three of the case farmers grew more than 50% of their land with onion every season rotated by maize & the remaining vegetable types covered not more than 20%. They usually harvest an average yield of 20 qt of onion from ½  Tsimad of land in "good year" example 2000 and 5 qt from the some size of land categorized, as "bad year" in 1999  by the respective case farmers. Their classifications of the seasons (years) were based mainly for the reasons of incidences of vegetables diseases, especially onion and unable to sell their vegetables for reasonable prices, the detail situation has been verified in the table below (Table 5).

Table 5. Average response of the interviewed farmers on their yield & income.

	No
	Vegetable/crop
	Comparison of 
	yield & income
	Average
	Income of HH from the

	
	
	Good year 2000
	Bad year 1999
	land size 
	irrigation plots

	
	
	Yield qt
	Inco - 

me
	Yield qt 
	Income
	- 
	Good  year
	Bad year

	1
	Onion
	20
	4000 
	5
	1000
	1 Tsimad
	4000
	1000

	2
	Maize
	
	
	
	
	
	
	

	
	- Fresh cob 
	4
	750
	2
	100
	1 Tsimad
	1250
	350

	
	sold/consumed
	1
	200
	0.5
	50
	
	Grain +
	Grain +

	
	- Grain threshed
	-1
	300
	-
	150
	
	straw
	straw

	
	- Straw used as straw
	
	
	-
	
	
	
	

	3
	Tomato
	40
	2000
	10
	300
	1 Tsimad 
	2000
	300  in 2002

	
	
	
	
	
	
	
	
	more

	
	
	
	
	
	
	
	
	worst/ 

	4
	Others
	
	
	
	
	
	
	__


Table 6. Utilization of yield produced from the irrigation scheme.

	S/N 
	Vegetable/crop
	% Household produce

Utilization 
	% Coverage from the

scheme for hh as of total 

Income birr
	Remarks

	
	
	Consumed

produce
	Sold
	Good year
	Bad year
	

	
	
	
	produce
	
	
	

	1
	Onion
	10 -
	90
	40
	20
	Income for all

Vegetables at gross

Level 

	
	Tomato
	20
	80
	(vegetables) 
	(Vegetables) 
	

	
	
	
	
	
	
	

	2
	Maize
	70
	70
	18 (Maize)
	5 (Maize)
	Gross

income


In the assessment of the cases; only additional labors employed during peak farm operations are considered and existing family labour is taken as given.

Table 7. Farm labour utilizations in managing the irrigation plots, of the case households.

	S /N


	Peak extra

Labor
	Additional 
	Labor employed
	Justifications for

	
	requiring
	Unit
	Amount
	Expense incurred
	warded by

	
	operation
	
	of labor
	         (in Birr)
	interviewed farmers

	
	
	
	used
	Unit            Total
	

	
	
	
	
	Cost            Cost
	

	1
	Land preparation
	PD
	5 
	25               125
	5 oxen days required

	
	
	
	
	
	each costing 25 Birr

	
	
	
	
	
	including their

	
	
	
	
	
	operator

	2
	Planting 
	PD
	20
	7                  140
	

	3
	Inter cultivation 
	PD
	15
	6                  270
	Inter cultivation is

	
	and weeding
	
	
	
	done 3 times per

	
	
	
	
	
	season

	4
	Watering & its 
	No.
	2
	-                      60
	Contractual for 6

	
	management
	
	
	
	months where only 3

	
	
	
	
	
	times/month for few

	
	
	
	
	
	hrs employed.

	5
	Harvesting
	PD
	10
	6                   180
	Operation conducted

	
	
	
	
	
	three times per

	
	
	
	
	
	season

	
	Total
	
	
	
	675
	


Opportunities of the scheme beneficiaries

· Relative market possibilities ‑ Adigudom and Mekelle (as compared to far sites).

· Technical backs stopping ‑ to certain extent (REST & BoANR)

· Near to main road for further production & market facilities.

(B) Forage production and utilization enhancement due to the presence of the Earth dam and contributions brought at Gereb Meheze dam.

The wealth group rich (two oxen, cows and one donkey)

Sources of fodder in the area

· Grazing land 8ha for the Kushet (Belesat) 

· Closure area 8ha for the kushet (Belesat) 

· Irrigation: straw, forage trees, grasses

· Rained: straw, crop residue 

· Back yard: Hay

Fodder utilization calendar

· October, November, and December  = crop after math, remains of threshing. 


· August, September                            = green grass‑cutting, weeds & refused grass

· January – July                                   =  Hay, straw, improved fodder (mixed or sole), Hay, Belesat ...etc.

Critical feed shortage: May, June & July ‑‑‑ Fully depend on straw & hay.

Relatively feed available period: September, October, and November &December.

Table  8. Average household fodder produced and utilized at the scheme.

	Year


	Category of feed source in head loads
	Remarks



	
	Teff
	Barley
	Wheat
	Hay
	(Irrigation Maize   # imp)
	

	1999
	15
	15
	15
	5 
	Non-operational
	

	
	
	
	
	
	
	

	2000
	15
	15
	15
	5


	4 
	

	2001


	10
	10


	10
	3 
	6
	

	2002 
	12
	8
	8
	
	8
	

	Average
	13


	12
	12
	3.75
	6 (3 years)
	Estimated price

could be 180 Birr 


1.Additional savings of house holds front the scheme in terms of fodder.


42000 4 head loads x20 Birr each   =  80 Birr


42001 6 head loads x 20 Birr each  =1 20 Birr


42002 8 head loads x30 Birr each   = 240 Birr

     Average  =                                               147 Birr per year

2. Contribution of income from fodder to the house hold budget.

Income from fodder + saving due to fodder x 100 = 180+147/total income * 100=__________%


      Total Income                                                        


3 .Other ‑benefits as a result of fodder production at the scheme

· Encouraged fattening of cattle and shoats


· Continuous milk production even during the drier months (March, April & May) 

· Milk production raised from 1 liter/day to 2 lit/day due to supplementary feeding of sustainable Alfalfa, green grass etc.

· Improved traction power of oxen, that facilitated land preparation.

· Contribution to soil fertility and land coverage with green material

· Livestock water available year round

· Meat production of cattle and shoats improved as a result of the above contributions.

4 .Linkage between increased supplies of fodder arid savings of cash and/reduction of food aid

· Encouraged the beneficiaries to fatten cattle and increase income (savings)

· Encouraged beneficiaries to create livestock asset and reduced sells of cattle/shoats due to shortage of fodder.

· Food aid dependency seems to have decreased as witnessed by the sample beneficiaries as a result of the scheme.

· Others.

III.
Before the construction of AFD dam's and river diversion farmers


in this project areas


· Can produce once in a year so long as the rain in the region. evenly distributed and are also dependent on the production of certain types​ of crops mainly tef, Maize and sorghum

· Since the farmers are dependent on the rain, when drought comes the individual farmer can not feed his families for more than six months, this situation makes the farmer to be dependent on relief aid, sales his belongings (if he has so), if not immigrate to other areas to seek jobs for the survival of his families and his own life:

· In search of water for animal, farmers are walking more than an hour

· Income diversification and feeding habit of farmers are mainly depend on the above mentioned crops (teff, maize and sorghum), this makes farmers and their family‑ an able to perform their work properly and easily susceptible to deficiency disease 

· There is serious problem of cattle feed 

· There is a sever problem of soil erosion

IV. After the construction of AFD micro dam's and river diversion

· Farmers were able to produce twice or three times a year and grows diversified crops and vegetables, that made farmers financially strong 

· There is available food for consumption and for sale more than subsistence level

· Farmers in the project area are not migrated during the time of drought

•
Beneficiaries in the project area are using modern agricultural inputs and agricultural practice

•
Erosion problem is prevented

•
There is available water for animal and human in near distance

•
Availability crop by product (straw) 

•
The project creates job opportunity to the community

•
Year to year maintenance of traditional scheme canals, which was costly is avoided

•
Agricultural inputs in the project area are bought in cash, not in credit

•
Due to this project, farmers are hardly know drought, because they are using supplementary irrigation (wet season) & irrigation (dry season).

Table 9. Yield and income comparison before and after the project.

	S/N
	crop vegetable
	Yield

Before the project

in qt/ha
	After the project 

Yield / ha
	Price

(Birr/qt)
	Income before

the project 

 (Birr/ha) 


	Income after 

the  project 

 (Birr/ha)
	Remark

	1. 
	Onion
	-
	100
	250
	
	25,000
	

	2. 
	Shallot
	-
	100
	200
	-
	20,000
	

	3. 
	Tomato
	-
	300
	100
	 -
	30,000
	

	4. 
	Pepper
	-
	100
	350
	-


	35,000
	

	5. 
	Cabbage
	-
	200
	150
	-


	30,000
	

	6. 
	Lettuce
	-
	200
	150
	
	30,000
	

	7. 
	Potato
	-
	200
	200
	-
	40,000
	

	8.
	Black cumi
	-
	20
	500
	-
	10,000
	

	9.
	Maize (local var.)
	20
	40
	200


	4000
	8,000
	

	10. 
	Maize (improved variety)
	8
	30
	200
	4000
	6,000
	

	11 
	Sorghum
	10
	40
	150
	1500
	6,000
	

	12 
	Tef
	3
	8
	300
	900
	2,400
	


Table 10. Ato Assefaw Gebregze one of RESTIAFD dam beneficiary he has 1 hectare in the project area before land redistribution.

	S/N Crop/ vegetable
	Yield

Before the project

(qt/ha)
	Yield After

the project (qt/ha)
	Price 

(Birr/qt)
	Income before

the project

(Birr)
	Income after

the project

(Birr)

	1 Onion
	-
	13 (from 0.125 ha)
	250
	-
	3250

	2. Shallot (improved variety
	-
	10 (from 0.25 ha
	200
	
	

	3. Maize (local variety)
	4 (from 0.5 ha
	15 (from 0.25 ha)
	200
	-

800
	2000

	4, Pepper
	
	6 from 0,625 ha
	350
	
	3000

	5. Black commine
	-
	2 (from 0.125 ha)
	500
	
	2100

	6. Tef
	1.5 (from 0.5 ha)
	-
	300
	450
	1000

	Total
	4.5 
	46 
	
	1250
	11, 350 


Note: farmers before the project produce 4.5 quintal or gain 1250 birr only, but farmers in the project area produce

46 quintal or (10,350 Birr) during dry season and some amount additional during wet season.

Table 11.  Ato Mengistu Embaye is also one of REST / AFD Dam beneficiary he has 0.625 liar In the project area before land

redistribution



	Crop / Vegetable
	Yield 

   before the

       project (qt)
	           Yield  

    After the project

            ( qt)
	Price 

(qt/ha)
	    Income after

    the  project 

      (Birr)
	income before

the project

(Birr)

	1.  Maize (local variety)
	4 (from 0.5 ha)
	15 (from 0, 5 ha)
	200
	800
	3000



	2. Potato
	-
	7 (from 0,0625 ha)
	200
	
	1400

	3. Onion
	-
	6 (from 0,625 ha)
	250
	
	1500

	4. Teff
	3 (from 0,5 ha)
	-
	300
	900
	-

	Total
	7 
	28 
	-
	5900 
	1700 


Pressurized pump irrigation 


REST, has installed pressurized motor pumps a potential capacity to irrigate up to 25 hectares through drip and sprinkler irrigation. In addition to this small pumps a capacity to irrigate from 10‑3 hectares, REST distribute motor pumps through credit facility.

Pond Construction

To introduce this technology REST has constructed house hold and series of ponds for demonstration purpose, a capacity of 183m3 to 500m , respectively. This is mainly for supplement irrigation because of seepage and evaporation lasses.

Spate irrigation /flood diversion

This technology was a long history in Tigray especially in southern parts, but REST

has replicate this technology to other areas where there is sever moisture stress.

Bore holes and hand dug wells

This is mainly for dry season irrigation purpose with a capacity of 2..5‑3 liters per second discharges.

IV. Water lifting mechanism
· Gravitational ‑ for micro dams and river diversion

· Pressurized pump ‑ drip and sprinkler irrigation

· Rope and bucket ‑ for ponds.

· Treadle pump and shaduf for bore holes and hand dug wells

V. Responsibility of stake holders and communities
· Site selection         ‑ REST, community

· Study and design   ‑ REST

· 
Construction
‑ REST

·      Handing over
‑ REST, community, BOA, local administration

·      Input supply
‑ BOA, REST

·      Market
‑ Co‑operative

· Sustainability
‑ BOA, local administrative, community, REST.

VI. Challenges and problems faced in small scale irrigation development Projects.

‑
High seepage problems

‑
High siltation problems

‑
Skills and knowledge of farmers to a dap the new technology

‑ 
less amounts of water entered in to the reservoir due to erratic nature of the rain

                      fall, even of there is enough catchments. 

‑
Capacity of farmers to pay back the cost of the motor pump and running cash ‑

 ‑
Capacity of farmers to maintain the scheme especially earth dams and river diversions.

‑     High evaporation problem in ponds. 


‑
Land redistribution in irrigation schemes

VII. Solutions taken to mitigate the problems
‑
Deep study will be taken to minimize the problem of seepage.

‑
In micro dams before and after construction catchments will be treated.

‑
Before handing over the project create awareness to the beneficiaries through training.

‑
Calculate the amount of water entered in to the reservoir and crop water requirement to determine the irrigable area.

‑
The pay back Fiona (the cost of motor pump) will be starts after two crop season


(harvest).


‑
Simple maintenance‑will be carried out by beneficiaries and the large one by Water Office of Tigray.

‑
Construct coverage for ponds

‑
Land redistribution will be carries out immediately after one production season.

VIII. future visions of REST on small scale irrigation development project in Tigray.
‑
House hold water harvesting Techniques construction of house hold and series of ponds.

‑
Flood diversion

‑
River diversion

‑
Roof catchments

‑
Spring development

‑
Water Tanker

· Micro dams

1 Community-based irrigation management in Ethiopia: Strategies to enhance human health, livestock and crop production, and natural resource management. Planning Workshop (ILRI-IWMI/APPIA), May 14-15, 2003.
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Figure 2. Food security sitiuation for Gereb-Mehez family (1999).
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