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The Goal of this project is to improve the level of food security of the war and drought-affected populations in the targeted areas of Debub zone.  

The Objective is that by September 2001, 4000 farm families in the target areas will harvest sufficient cereal food crops for their annual requirements.

This project is focusing on the recently returned populations from IDP (Internally Displaced Persons) camps in Debub zone.  The two target sub-zones are Senafe and Tsorona.

Tractor plowing began in early May and was completed by mid September 2001.  A total of 5,677 hectares were plowed for 7,120 beneficiary families in Senafe and Tsorona sub-zones.

Seed distribution began in mid June and was completed by the end of July 2001.  A total of 1,886 quintals of seed (1 quintal = 100 kg) were distributed to 3,587 beneficiary families in Senafe and Tsorona sub-zones.  This seed was sufficient to plant 2,703 hectares.  In Tsorona sub-zone, 536 quintals of teff were distributed to 1,787 beneficiary families.  In Senafe sub-zone 1,194 quintals of barley and 156 quintals of wheat were distributed to 1,800 beneficiaries.

Monitoring of field activities is being carried out by Vision Eritrea and CARE twice per month to each sub-zone.  A monitoring checklist form is used to document observations on rainfall status, appearance of the crop, crop damage from pests, crop stand density and uniformity, and the crop timing.  Good rainfall in June, July, and August, with timely plowing and planting, has resulted in successful establishment and good crop growth.  The harvest of wheat and barley should contribute significantly to the annual food requirements of the beneficiary families.  Teff as a cash crop will increase the income of families planting this crop in Tsorona sub-zone.  Data collection in target areas is conducted by enumerators trained by Vision Eritrea and monitored by the sub-zonal Ministry of Agriculture.

CARE has built a successful partnership with two implementing partners, the local NGO Vision Eritrea, and the Ministry of Agriculture.  These partnerships began in the Northern Red Sea zone emergency drought project, and continue in this project to build capacity in project planning, management and monitoring through practical application and training within this project. 
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II.  
PROJECT GOAL AND OBJECTIVES

A.  
Introduction And Background

1.  
Background and History

The Eritrean war for independence began in 1961, and ended in 1993 with formal recognition by the United Nations.  During the first five years of independence, Eritrea made significant progress in rehabilitation of the various economic sectors, including agriculture.  A border dispute between Eritrea and Ethiopia erupted in 1998, and escalated into a war which lasted for three years.  In the year 2000, a Cessation of Hostilities agreement was signed by both countries.    

2.  
Location

Eritrea is situated in the Horn of East Africa. It is bordered by Ethiopia to the south, Sudan to the west, Djibouti to the southeast, and the Red Sea to the east.  The State of Eritrea has six administrative zones, with each zone comprised of several sub-zones.  The areas along the border with Ethiopia were severely affected by the most recent conflict.  These include the zones of Debub and Gash Barka.

3.  
Problems

As the result of the recent three years of conflict, most of the families in the border sub-zones of Debub were forced to move from their homes.  Many of these displaced families relocated to IDP camps situated further into the country.  Those families that did stay were affected by two years of low rainfall, with a resultant failure of crops and death of livestock.

Most farmers from the border areas had not been able to plant in 2000 as they were living in IDP camps.  Following the cessation of hostilities, many of the displaced families began returning to their homes, in May of 2001, in hopes of establishing crops in their fields before the June rains.  However, the short time between their return and the planting deadline, and their inability to plow (lack of equipment, oxen, cash) and plant (lack of seed) presented a major obstacle to the returning farmers.  If they did not get their fields planted and harvested this season, they would have to wait until the following year, and would be dependent on food aid for yet another year. 

4.  
Intervention

To take advantage of this very important opportunity of crop production by the returning IDPs, CARE, Vision Eritrea (a local Eritrean NGO), the Ministry of Agriculture, and USAID began discussions of possible interventions.  The most feasible appeared to be one similar to that just completed in the Northern Red Sea zone in response to drought, that is, provision of tractor plowing and seed to the farmers.

5.  
Cooperating Agencies

As the working relationships in Northern Red Sea zone was excellent, the cooperating agencies continued to be CARE, Vision Eritrea, and the Ministry of Agriculture.  
6.  
Capacity Building

During implementation of the Northern Red Sea zone project, CARE worked closely with Vision Eritrea in project management, activity monitoring, report writing, data analysis, and financial management.  CARE and Vision Eritrea also worked with the Ministry of Agriculture in data collection and reporting.  In the current project, capacity building has continued and expanded in all of the above areas.

B.  
Project Goal

The Goal of this project is to improve the level of food security of the war and drought-affected populations in the targeted areas of Debub zone.  

C.  
Project Objective(s)

The Objective is that by September 2001, 4000 farm families in the target areas will harvest sufficient cereal food crops for their annual requirements.

D. 
Measurement Indicators

The measurement indicators will focus on crop production and food security.  These indicators are:

· The number of farmers receiving assistance

· The number of hectares of land plowed

· The amount of seed distributed

· The amount of harvest of cereal crops by the farmers

The indicators will be measured using the data from documentation of plowing and seed distribution, the baseline, and the impact surveys.

III.  
SIGNIFICANT PROJECT RESULTS

A.  
Target Area Description

1.  
Locations

The target sub-zones were selected by the MOA in consultation with local government, as areas to where farm families were returning from the IDP camps, and where successful farming had been practiced prior to displacement.  The two sub-zones selected were Senafe and Tsorona, both on the border of Ethiopia.  Specific areas within the two sub-zones were further defined, prior to plowing and seed distribution, as the locations of return by IDPs became more clear.  The estimated population of the two sub-zones is approximately 80,000.

2.  
Physical – Environmental Conditions

Geographically, the two sub-zones are located in the highlands and western escarpment of Eritrea, at elevations of 5,000 to 7,000 feet.  Senafe, at the higher elevations, has annual mean temperature of 23C, while Tsorona, at the lower elevations, averages 27C.

The rainy season of the two sub-zones is from May through September, with the peak occurring in July and August.  Total annual rainfall in Senafe ranged from 296 mm to 779 mm during the years 1992 through 1999.  Total annual rainfall in Tsorona ranged from 380 mm to 490 mm during the years 1997 to 1999.

3.  
Target locations

The country of Eritrea is made up of six zones, each zone contains several sub-zones and each sub-zone includes several kebabis.  A kebabi is the smallest administrative structure in the governmental system, and is made up of several villages.  

Within the two target sub-zones of Senafe and Tsorona, specific kebabis were selected that were priority for resettlement by returning IDPs.  Priority was determined by the number of people returning, the availability of land, and the production potential.  The number of target kebabis and activities in each sub-zone is listed below, and the locations are shown on the map of Debub zone (Appendix 1).

· 1 kebabi in Senafe sub-zone


Tractor plowing only

· 3 kebabis in Senafe sub-zone


Seed distribution only

· 6 kebabis in Tsorona sub-zone

Tractor plowing only

· 8 kebabis in Tsorona sub-zone

Seed distribution and Tractor plowing

The number of beneficiary families and individuals in the project target subzones is shown in Table 1.  This can be compared with the most recent estimates of total population, provided by the Ministry of Agriculture, of the two target sub-zones.

Table 1     Number of target families and family members, and total population of target subzones

	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Number of
	
	
	
	
	
	
	

	Target Families
	
	
	
	9,842
	
	2,290
	7,552

	Target Individuals
	 
	 
	 
	52,173
	 
	12,413
	39,760

	Total Families
	
	
	
	34,580
	
	24,070
	10,510

	Total Individuals
	 
	 
	 
	121,035
	 
	82,605
	38,430


B.  
Project Establishment

1.  
Agreement signed between CARE / VE / MOA

A working agreement between CARE/Vision Eritrea and the Ministry of Agriculture was developed and signed by all parties (Appendix 2).  This agreement helped to ensure that the roles and responsibilities of each party were clearly understood and agreed to.

2.  
Planning meetings with MOA

Discussions had been held with the MOA, both at the national and zonal levels, during preparation of the proposal, and a general approach had been agreed on.  These discussions continued as the pattern of the returning IDPs became clearer.  Activity planning became more focused, and at the time of project start-up the details had been finalized.

When the final target locations were selected, the appropriate crop types were chosen for those areas.  Arrangement was made for tractors to be sent from other areas to ensure timely completion of plowing.  The process of selecting beneficiaries, and allocation of seed and plowing was agreed on, as was the system for documentation and reporting.

3.  
Workplans

Following project approval, a detailed workplan was developed by CARE, which listed the major project activities (discussed later in this report) and sub activities.  Start and end dates for each activity were determined to ensure timely completion, along with the agency responsible.  This workplan is being used both for activity planning and as a checklist for monitoring.

C.  
Surveys

1. 
Introduction

Two surveys of target farmers were conducted during this project, a baseline and an impact.  The baseline survey will be used to determine the starting point for measurement of the impact of this project on food security, and will gather basic information on the socio-economic status of the target farmers.  The impact survey will quantify crop production as a result of this project, and the level of food security of the family as a result of the crops produced.

2.  
Methodology

The survey forms used in Northern Red Sea zone worked well, with few problems, and resulted in much useful information on crop production and other socio-economic parameters.  The general format was maintained for Debub zone, with slight modifications to clarify some questions, and with additions or subtractions to reflect the differing conditions in Debub (Appendix 3).  The questions, however, were maintained as close as possible to those of Northern Red Sea zone so that comparisons could be made between the two zones.

The surveys would be conducted by enumerators, trained and supervised by Vision Eritrea and the MOA.  As in the Northern Red Sea zone, the target would be to include 10 percent of the beneficiary farm families, distributed equally throughout the target areas.

The enumerators were selected by the MOA sub-zone and local government representatives, and approved by Vision Eritrea.  To increase the effectiveness of the survey, enumerators were selected that were literate, spoke the local language, and were respected by the communities.  Vision Eritrea conducted a two-day training on survey methods for the MOA and the enumerators on 20-21 July that included one day of reviewing the forms and discussion and the second day of practice in a village.

The baseline survey was conducted from 1 to 10 August.  The head of household was interviewed, or if not present, another adult family member was surveyed in their place.  The data from the survey has been entered into a computer database, and analysis has begun.

The impact survey was conducted on the month of Novermber, 2001. The two surveys were combined and used to measure the impact of the project.  The results are presented in this final report.

3.  
Results
D.  
Land Preparation

1.  
Introduction

Traditionally, farmland in the target sub-zones is prepared for planting by draft animals, usually oxen, or by tractor plowing.  Most of the farmers in the target sub-zones had lost their draft animals as a result of the war, internal displacement, and drought. 

As part of government services, the MOA will plow land for farmers with its tractors in accessible areas of need if time and finances are available.  When this is done, the MOA charges the farmer some percentage of the total cost.  The agreed rate in Debub is 91 Nakfa per hour.  The MOA subsidizes the remainder (199 Nakfa) of the total actual cost of 290 Nakfa per hour.  Tractor plowing takes from 2 to 4 hours per hectare depending on the field conditions.

This project agreed to pay the farmers’ share of plowing costs for the proposed 4,000 hectares of land (4,000 beneficiaries) in Senafe and Tsorona sub-zones.  The MOA was responsible for plowing the land with its tractors, while CARE and Vision Eritrea developed the record-keeping forms and monitored the activities.

2.  
Methodology

The target kebabis within the sub-zones were selected based on the criteria of the number of returning IDPs, the potential for production, and accessibility by tractors for plowing.  Villages within the sub-zones were selected jointly by the MOA zonal and sub-zonal offices, the members of local sub-zone administrations, the kebabi administrators, and the development committees.  All of the selected areas of the target sub-zones are rain-fed with minimal use of river diversion.  The kebabis are listed in Table 2a, along with the number of target villages in each kebabi. 

Table 2a   Kebabis and number of villages receiving project

          tractor plowing

	Sub-zone
	Kebabi
	Number of

Villages

	Senafe
	Mirara
	1

	Tsorona
	Adihargets

Adikeren

Dekilefai

Dibi

Embabarya

Endabastifanos

Filho

Genzebo

Gobele

Kinin

Maichena

Sarda

Tsorona

Una-Andom
	3

2

5

8

5

5

4

4

6

1

7

1

4

8


The Village Development Committee established specific criteria for selecting beneficiary families, following guidelines from CARE and Vision Eritrea.  The criteria were returning IDPs, female-headed households, farmers without cash and draft animals, families with young men away from home, poor farmers, and elderly.  The selected family had to be an inhabitant of the kebabi and a full time farmer.  The Village Development Committee selected the recipients and amounts of plowing for each based on the criteria and the amount of funds available.

Record-keeping forms for plowing (Appendix 4) were prepared by Vision Eritrea and sent to the MOA before the plowing started.  These forms were to record the name of the beneficiary, amount of land plowed in hectares, total tractor time in hours, unit price per hour, total price in Nakfa, ID number of beneficiary, and a space for the signature or finger print of the beneficiary.  The beneficiary names were filled in prior to plowing.  

Following selection, each beneficiary farmer was informed that their land would be plowed as part of this project, with their cost covered by the project.  The village representative, the MOA sub-zone representative, and the farmers were present at the time of tractor plowing.  The enumerators assisted the MOA in obtaining beneficiary signatures and other required information.  

The flow of documentation is diagrammed in Appendix 5.  The MOA sub-zone offices summarized the receipt forms from each kebabi and sent a copy of this summary to Vision Eritrea as a preliminary update.  The original signed forms, along with the summary, were sent to the MOA zonal office.

The zonal office combined all summaries, checked and verified the data, prepared an invoice and other documentation, and sent the entire package, including a request for payment and the original signed sheets, to Vision Eritrea.

Vision Eritrea checked the completeness and accuracy of the documents from the MOA.  If documentation was incomplete, or if errors were found, the documents were returned to the MOA for correction.  When the documents were in order, Vision Eritrea forwarded the package to CARE along with a cover letter verifying accuracy, and a request for payment.

A format was developed by CARE and Vision Eritrea to record and monitor progress of plowing activities.  In one section the unverified data from the sub-zonal summaries was entered.  In the other section the verified data from the request-for-payment package was entered.  By adding the two together, a close approximation of progress could be determined, and was used for monitoring plowing activities.  The format also included cost estimates which were used for budget monitoring.

3.  
Results

Plowing began in early May and was completed by the end of July for cereal crops, and by mid September for later planted legumes.  

The distribution of plowing and number of beneficiaries by kebabi is summarized in Appendix 6.  The summary by sub-zone of the planned and actual number of hectares plowed is shown in Table 2b.

        Table 2b     Planned and Actual plowing in the two target sub-zones

	Sub-zone
	Planned

Plowing

(Hectares)
	Actual

Plowed

(Hectares)
	Actual

Number of

Beneficiary

Families
	Average

Number of Hectares per

Beneficiary

	Senafe
	2,000
	370
	490
	0.76

	Tsorona
	2,000
	4,957
	6,192
	0.80

	Tsorona
	
	350
	438
	0.80

	Total
	4,000
	5,677
	7,120
	0.80


A total of 5,677 hectares of land plowed by the project was verified by 30 September.  In addition, approximately 350 hectares of land has been plowed, but documentation has not been received yet.  The total plowed land is approximately 35 percent more than planned.  This was possible due to a reduction in charges per hectare by the MOA to provide plowed land to more of the returning IDPs.  

The distribution of plowed land between the two sub-zones was altered from the original plan for two reasons.  The first is that many more IDPs were returning to Tsorona sub-zone (25,000) than to Senafe (8,000) as determined by the zonal administration.  The second reason is that much of the farmland in Senafe that was suitable for tractor plowing was suspected of being mined with landmines.  For these reasons the majority of land tractor-plowed by this project was in Tsorona sub-zone (5,307 hectares), with less in Senafe sub-zone (370 hectares).  Additional land was plowed in Senafe by oxen in more hilly and isolated areas that were clear of landmines.

The total number of beneficiaries (approx. 7,100) also exceeded the planned of 4,000.  Each beneficiary family received an average of 0.80 hectares of plowing.

E.  
Seed Distribution

1. 
Introduction 

Traditionally, farmers save some of their seed from the previous harvest to plant in the following year.  As many of the farmers had been in IDP camps for one or more years, they had not been able to grow crops or save seed.  Other farmers that had stayed in the area had harvested little or no crop because of drought or destruction of their fields. 

The MOA was responsible for purchasing and distribution of the seed.  Vision Eritrea and CARE assisted in, and monitored the distribution.  The project seed distribution was, in some cases, in the same locations as the project tractor plowing, while in other cases was in areas that had been plowed by other means.  Seed in some areas was provided by other donors or sources, and was planted in project-plowed fields.  The MOA coordinated to ensure that seed was available to plant in fields as soon as they were plowed, and thus meet the tight deadlines for planting in time for the rains.

Farmers traditionally grow barley, wheat, and legumes in Senafe region, while farmers in Tsorona sub-zone, where the weather is warmer, grow teff, sorghum, maize and legumes.  Sorghum and maize need to be planted earlier as they take a longer time to grow and mature.

2.  
Methodology

The criteria for selecting the locations for seed distribution were similar to the criteria for plowing, and were the number of returning IDPs, the potential for production, and the lack of seed availability.  The MOA and local government selected the locations based on these criteria.  Three kebabis in Senafe, and eight in Tsorona were selected, and are listed in Table 3a.

     Table 3a   Kebabis and number of villages receiving 

          project seed

	Sub-zone
	Kebabi
	Number of

Villages

	Senafe
	Adebagie

Chegauro

Maiguduf
	6

2

5

	Tsorona
	Adikeren

Dibi

Embabaria

Endabastifanos

Gobele

Maichena

Sarda

Tsorona
	2

5

7

4

3

1

5

4


The Village Development Committee and the MOA identified the appropriate crop types.  The crop types and varieties were selected based on the suitability of growth in the target areas and on the preferences of the farmers.  

The MOA did not have sufficient quantities of seed in their stores, requiring them to purchase directly from local merchants who had purchased the seed in other parts of the country.  The barley and wheat seed was purchased from farmers in Senafe.  Teff seed was purchased from a trader who had purchased the seed in Tsorona.  Visual quality standards were used by the MOA and the committee.  These included seed size, fullness, integrity of the seed coat, and lack of insect damage.  The price of the seeds was negotiated and determined by the MOA based on the market value.  The MOA paid cash for the acceptable seed.

The MOA used governmental storage facilities, such as schools, in the distribution villages to store the purchased seeds until it was distributed.

The criteria for seed beneficiaries were similar to those for plowing, and were returning IDPs, with female-headed households, poor farmers, elderly, and those that lacked access to seed having priority.  A beneficiary for seed may or may not be the same as for tractor plowing.  Farmers who plowed their land by oxen were also eligible.  Each village committee determined who would be eligible in their community.  

The form used for documenting seed distribution and receipt by beneficiaries (Appendix 7) was prepared by Vision Eritrea. These forms included the name of beneficiaries for each village, head of household, ID number, the amount and type of seed received, and a line for a receipt signature or finger print. 

The distribution activities were coordinated by the MOA at the sub-zone level.  The distribution was conducted by the MOA, the Village Development Committee, enumerators, Vision Eritrea, and CARE.   

[image: image1.jpg]



At each distribution site several villages could be present on the same day.  The distribution was conducted by village, and the total amount of seed for each village was carried outside the storeroom then distributed to each beneficiary family.  Record keeping was conducted by the MOA and enumerators.

The flow of documentation and review process for seed distribution was the same as for tractor plowing (Appendix 5).

3.  
Results

The seed distribution began in mid June and was completed by the end of July 2001.  Barley and wheat seeds were distributed to 3 kebabis in Senafe sub-zone, and teff seed was distributed to 8 kebabis of Tsorona sub-zone.  The distribution of seed and number of families is summarized by kebabi in Appendix 6.  A summary by sub-zone and seed type of the planned and actual amounts of seed distributed is presented in the table 3b.

Table 3b     Planned and Actual seed distribution in the two target sub-zones
	
	
	Planned
	
	Actual

	Sub-zone
	Seed

Type
	Number of

Hectares to Plant
	Amount of Seed in Quintals
	
	Number of Hectares Planted
	Amount of Seed in Quintals
	Number of

Beneficiary

Families

	Senafe
	Wheat
	805
	1,047
	
	120
	156
	208

	Senafe
	Barley
	---
	---
	
	796
	1,194
	1,592

	Tsorona
	Teff
	800
	240
	
	1,787
	536
	1,787

	Tsorona
	Sorghum
	1,765
	211
	
	---
	---
	---

	Tsorona
	Millet
	630
	38
	
	---
	---
	---

	Total
	
	4,000
	1,536
	
	2,703
	1,886
	3,587


The proposed crop types for the target sub-zones were wheat, teff, sorghum, and millet.  However, as the final target areas were selected based on the number of returning IDPs, and on the lack of early rains in the target areas, the proposed crop types were re-evaluated and more appropriate crop types were selected.  This was also influenced by seed types donated by other agencies.  It was determined that the shorter season crops of wheat and barley were most appropriate for the target areas in Senafe, and teff for target areas in Tsorona.

A total of 1,886 quintals of seed (1 quintal = 100 kg) were distributed to 3,587 beneficiary families.  As wheat and barley are planted at a higher seeding rate (125 and 150 kg/ha) than maize and sorghum (25 and 15 kg/ha), the number of hectares planted from the distributed seed (2,703 hectares) was less than the planned of 4,000 hectares.  The seed was distributed to a total of 3,587 beneficiary families.   

There were a total of 916 hectares planted from project seed in Senafe (1,800 beneficiary families) and 1,787 hectares planted in Tsorona (1,787 beneficiary).

Monitoring visits are being made by Vision Eritrea and CARE to each sub-zone on a bi-monthly schedule to observe and record crop growth.  A checklist form (Appendix 8) is being used to document field observations, and includes rainfall and water status, and crop growth parameters.

Rainfall has generally been good, but variable between locations, with some areas receiving less than needed.  Few problems have been seen in the fields or reported by farmers or MOA staff. The time of planting was a little late as the result of delayed rainfall.  However, the general appearance and stand of the crops is good, and most of the fields are mature and close to harvest.  

F.
Data Analysis Methodology

The impact of this project was determined from a baseline (July 2001) and a post-harvest (November 2001) survey that determined the food production and food security situation for the cropping year prior to this project (2000), and for the cropping year of the project (2001).

A total of 592 farmers were interviewed during the baseline survey, and 566 during the post-harvest survey.  This is approximately 6 percent of the 9,842 beneficiary families.  The survey sub-zones, kebabis, villages, and number of farmers surveyed in each are listed in Appendix 7.  Table 4 presents a summary by sub-zone.

Table 4     Number of farmers, villages and kebabis surveyed in each sub-zone

	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	Mo.
	 
	Target Areas
	 
	Senafe
	Tsorona

	Farmers
	
	
	
	
	
	
	

	
	
	July
	
	592
	
	238
	354

	 
	 
	Nov
	 
	566
	 
	241
	325

	Villages
	
	
	
	
	
	
	

	
	
	July
	
	77
	
	29
	48

	 
	 
	Nov
	 
	64
	 
	27
	37

	Kebabis
	
	
	
	
	
	
	

	
	
	July
	
	15
	
	4
	11

	 
	 
	Nov
	 
	15
	 
	4
	11


The information received from the two surveys was entered into separate databases, the data was sorted by village, kebabi and subzone, sub-totals and averages calculated, and analyzed further by calculating percentages and other meaningful values.  The data presented in this report are averages at the sub-zoba level.  Data and averages at the kebabi, village and individual level is available in the CARE office.  The year referred to in the tables is the year of planting, for example (2000 = Plant in 2000 and Harvest in 2001).

Selected crop production statistics from the survey sub-sample for 2000 and 2001 were extrapolated to the total of 9,842 target beneficiaries to estimate the impact on the entire target area.

The data reported here is as reported by the farmers during the surveys, and is based on their best estimates of field size and production quantities.  Therefore, variability does exist, but error is minimized by focusing on averages.  Differences and trends are readily apparent in the summarized data. 

G.
Impact on Food Security

1.
Limitations and importance of water

In the semi-arid environment of Eritrea, crop production is largely dependent on the availability of water to the crop at the times that it is needed.  In debub zone this water comes primarily from local rainfall.

Rainfall data for Debub Zone was provided by the Ministry of Agriculture for the years 1992 through 2000.  Preliminary rainfall data for 2001 has also been provided, but for some locations is not as yet complete.  The rainfall data is presented below in graphical form.  The actual values are presented in Appendix 8 in a summarized form.

The seasonal rainfall patterns in Eritrea vary depending on the elevation, the distance inland, and geological structures.  Average elevetion of Senafe and Tsorona are 2,565m and 1,489m respectively.  

The total annual rainfall varies widely from year to year.  The overall 9-year average is 255 mm.  The average for 1999 was 143 mm and for 2000 was 171 mm.  An average minimum water requirement for crops, from either rainfall or collecting runoff, would be 400 – 600 mm, depending on the crop type.  Some years there is sufficient water for good crop growth and production, while other years there is insufficient, and crops fail.  This pattern is clearly seen in Figure 1 for the three different elevation ranges.

Figure 1
Average yearly rainfall in project target subzones.
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No rainfall records of Tsorona are available for the years of 1992 to 1996.  Eventhough rainfall in Tsorona was quite low compared to Senafe, it was quite the same with the zonal average.

The average monthly rainfall of the target zone (Debub) is shown in Figure 2.  

Figure 2
Average monthly rainfall in project target subzones.
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Debub zone receives good rainfall in the month of July and it is the same for the areas under this zone especially for the target subzones (Senafe and Tsorona).

Farmers were asked to rate three components (as good, fair, poor) of crop water.  These were rainfall, the water supply system they were using (spate diversion, river overflow, rainfall), and the water status of their field (good, fair, poor).  The ratings of good, fair, and poor were given a score of 3, 2, and 1 respectively.  Averages were calculated by subzone and a percentage was calculated of the total possible score (3.0).  These percentages are presented in Table 5.  An average of the three was calculated to estimate the overall water availability to the crop.

Table 5     Crop water availability during project year (as a percentage of scores given by farmers) ( I – 15)
	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	
	
	
	
	
	
	
	

	Rainfall
	
	
	
	34
	
	34
	34

	Water System
	
	
	
	60
	
	33
	75

	Field Water Status
	 
	 
	 
	47
	 
	36
	55

	Average Water Availability
	 
	 
	 
	47
	 
	34
	55


To summarize, wide variability exists in rainfall over different areas of North Red Sea Zone, both from year to year, and also during the growing season of any individual year.  As the average yearly rainfall is so close to the minimum crop requirement, any fluctuation, either in total amount or in distribution throughout the year, can be disastrous to crop production, and ultimately food security.  The long-term strategy, from a crop production point of view, to increase food security must include assuring the availability of water to crops.

2.
Total Crop Production of Beneficiary Farm Families

The surveys included only a sub-sample (6 percent) of the target beneficiaries.  Selected statistics and results were extrapolated to estimate the results of the entire target population.  The total number of beneficiaries, as well as the total population of the target subzones, was shown in Table 1.  The data results extrapolated from the survey were used to calculate the total crop production of the 9,842 beneficiary farm families, and the cash value of the crop.  The results are presented in Tables 6-9.

The total teff, barley, wheat, maize, sorghum and legume crop harvested in 2000 was 824 tons, while in 2001 there were 2,039 tons harvested.  The differences between crops and between subzones can be seen in Table 6.

Table 6     Total tons of crop harvested (Extrapolated)
	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	Year
	 
	Target Areas
	 
	Senafe
	Tsorona

	
	
	
	
	
	
	
	

	Teff
	
	2000
	
	442
	
	0
	442

	 
	 
	2001
	 
	993
	
	0
	993

	Barley
	 
	2000
	 
	240
	 
	240
	0

	 
	 
	2001
	 
	429
	 
	429
	0

	Wheat
	 
	2000
	 
	95
	
	95
	0

	 
	 
	2001
	 
	158
	
	158
	0

	Maize
	 
	2000
	 
	47
	 
	0
	47

	 
	 
	2001
	 
	254
	 
	0
	254

	Sorghum
	 
	2000
	 
	---
	
	---
	---

	 
	 
	2001
	 
	114
	
	0
	114

	Legume
	 
	2000
	 
	0
	 
	0
	0

	 
	 
	2001
	 
	2
	 
	2
	0

	Finger Millet
	
	2000
	
	---
	
	---
	---

	
	
	2001
	
	144
	 
	0
	144

	Total Seven Crops
	 
	2000
	 
	823
	
	334
	489

	 
	 
	2001
	 
	2,095
	 
	590
	1,505


The total value of the harvest, at market prices, in US dollars was 544,670 for 2000 and 1,154,120 for year 2001.  Values for individual crops and subzones is shown in Table 7.

Table 7     Calculated value (USD) of crops produced (Extrapolated)
	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	Year
	 
	Target Areas
	 
	Senafe
	Tsorona

	Value of Crop (USD)
	
	
	
	
	
	
	

	Teff
	
	2000
	
	229,157
	
	0
	229,157

	 
	 
	2001
	 
	515,023
	
	0
	515,023

	Barley
	 
	2000
	 
	53,300
	 
	53,300
	0

	 
	 
	2001
	 
	95,440
	 
	95,440
	0

	Wheat
	 
	2000
	 
	22,404
	
	22,404
	0

	 
	 
	2001
	 
	37,421
	
	37,421
	0

	Maize
	 
	2000
	 
	12,138
	 
	0
	12,138

	 
	 
	2001
	 
	65,883
	 
	49
	65,834

	Sorghum
	 
	2000
	 
	---
	
	---
	---

	 
	 
	2001
	 
	33,893
	
	0
	33,893

	Legume
	 
	2000
	 
	0
	 
	0
	0

	 
	 
	2001
	 
	952
	 
	952
	0

	Finger Millet
	
	2000
	
	---
	
	---
	---

	
	
	2001
	
	64,089
	 
	0
	64,089

	Total Seven Crops
	 
	2000
	 
	316,999
	
	75,704
	241,295

	 
	 
	2001
	 
	812,701
	 
	133,862
	678,839


The percent increase in crop production and cash value of year 2001 over year 2000 is shown in Table 8.  There was an overall increase of 181 percent.

Table 8     Crop production percent increase of 2001 over 2000 (Extrapolated)
	
	
	Average
	
	
	
	
	
	
	
	Finger

	 
	 
	of All Crops
	 
	Teff
	Barley
	Wheat
	Maize
	Sorghum
	Legume
	Millet

	
	
	155
	
	125
	79
	67
	443
	---
	---
	---

	Percent Increase
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


The average profit for the farmer was determined for the hypothetical case if the farmer had paid for seed and tractor plowing (Table 9) and sold all of the harvest.  Averaged over all locations in 2001 the farmer would have made a profit ($13), highest in Tsorona ($14) and lowest in Senafe ($9).  This is compared with an average profit of only $3 in 2000, with Tsorona as the only subzone where farmers averaged a profit.

Table 9     Profit (USD) on harvest after costs of plowing and seed (Extrapolated)
	 
	 
	Planting
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	Year
	 
	Target Areas
	 
	Senafe
	Tsorona

	
	
	
	
	
	
	
	

	Teff
	
	2000
	
	35
	
	-21
	36

	 
	 
	2001
	 
	40
	 
	-21
	40

	Barley
	 
	2000
	
	-11
	
	5
	-50

	
	
	2001
	
	11
	
	11
	---

	Wheat
	 
	2000
	 
	0.7
	 
	0.7
	---

	 
	 
	2001
	 
	-5
	 
	-5
	---

	Maize
	
	2000
	
	-15
	
	-11
	-15

	
	
	2001
	
	-4
	
	-10
	-4

	Sorghum
	 
	2000
	 
	---
	 
	---
	---

	 
	 
	2001
	 
	2
	 
	-10
	2

	Legume
	
	2000
	
	-12
	
	-12
	---

	
	
	2001
	
	-10
	
	-9
	-24

	Finger Millet
	 
	2000
	 
	---
	 
	---
	---

	 
	 
	2001
	 
	31
	 
	---
	31

	Average Profit per Farmer of All Crops
	
	2000
	
	7
	
	3
	8

	 
	 
	2001
	 
	32
	 
	4
	40


3.
Food Security - Impact Indicators

The impact of this project on the target population was planned to be measured by three criteria.  These were:

· The level of food security attained at the household level.

· The level of surplus sales.

· The reduction in food aid requirements.

Each of these will be discussed in the following three sections, and data presented in Tables 10-15 to demonstrate success in meeting the above criteria.

a.  
Level of food security at the household level

The annual food needs as reported by farmers, and their responses to a food shortage during 1998-2000 as a result of war and drought, were determined from the baseline survey and are summarized in Table 10.

Table 10     Food needs and responses to a shortage (BL2 – 31-33)
	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Average Yearly Grain Food Requirement (Quintals)
	
	
	
	
	

	Per family
	
	
	
	8.7
	
	9.4
	8.3

	Per person
	 
	 
	 
	1.7
	 
	1.8
	1.6

	Percent of Families Migrating for Work or Food
	
	
	
	
	

	 
	 
	 
	 
	2.5
	 
	2.9
	2.3

	Percent of Families Selling Property to Buy Food
	
	
	
	
	

	 
	 
	 
	 
	36
	 
	35
	37

	Average Value (Nakfa) of Property Sold Past Year to Purchase Food
	 
	 

	 
	 
	 
	 
	1,675
	 
	1,122
	2,032


The yearly requirement of cereal grain for food was reported by farmers to be an average, for the two sub-zones, of 8.7 quintals per family and 1.7 quintals per person.  There was, however, no much difference between sub-zones.  This is seen clearly when comparing the food requirement per person, which takes into account the possible differences in family size.  The highest per person need of 1.8 quintals was in the subzone of Senafe, and the lowest per person need of 1.6 quintals in the subzone of Tsorona.

Two of the coping mechanisms of the families to this food shortage were quantified in the survey.  These two responses were:  to move from their home location in search of work or food, and to sell personal property for cash to buy food.

An average of 2.5 percent of all target families reported migrating for work or food during the year prior to the project.  The response was quite different in the two sub-zones.  The lowest migration rate (2.3%) was for farmers in the Tsorona area.  The highest migration rate (2.9%) was in Senafe.

An average of 36 percent of families reported selling personal property to buy food.  This was the lowest in Senafe (35%) and the highest in Tsorona (37%).  The average value of the property sold, of those that sold property, showed a same pattern to the above two observations.  The highest value (2,032 Nakfa/US$151) was reported in Tsorona, while Senafe was with an average value of 1,122 Nakfa.

Food security for most of the residents of rural Debub Zone depends on crop production or other agricultural activities such as raising livestock.  Those that grow crops either save the harvest for food or sell the crop for cash which is later used to buy food.  Many farmers save some for food and seed, and sell the remainder.

The amount produced by a family determines to a large extent the level of food security that they will experience for the coming year.  Some farmers grow only one type of crop, the type dependent on environmental conditions and preferences.  Other farmers will grow more than one crop type to spread and reduce the risk of complete crop failure.

The average amount of crop produced per family that planted the crop is shown in Table 11 for the planting years of 2000 and 2001 (project year).

Table 11     Average number of quintals produced per family (BL1 – 2-9)
	
	
	Total
	
	
	
	
	
	
	
	Finger

	Year
	 
	of all crops
	 
	Teff
	Barley
	Wheat
	Maize
	Sorghum
	Legume
	Millet

	2000
	
	1.3
	
	1.6
	1.4
	0.9
	0.5
	2.8
	---
	---

	2001
	
	2.3
	
	1.5
	1.9
	0.7
	0.9
	0.7
	0.1
	1.1

	Percent Increase
	 
	85
	 
	-8
	38
	-19
	79
	-74
	---
	---


During 2000 the average production per family was 2.0 quintals, well below the average food need of 8.7 quintals.  The average production for year 2001 was 2.4 quintals, quite higher than the previous year.  This is a 17 percent increase over year 2000.  The greatest percent increase was seen in maize, while the least was seen in sorghum.  This is not surprising as maize is less tolerant of a water shortage (drought) than sorghum which is more drought resistant.  

The level of food security from crop production can be looked at in two ways.  The first is on a location/area basis, the second is on a family basis.

The percent of annual crop food requirements, on an overall area basis, that was met from the crop harvest is summarized in Table 12 for the two years.  This is calculated by dividing the production by the needs.

Table 12     Percent of annual crop food requirements met from the crop harvest (Extrapolated)
	 
	 
	Planting
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	Year
	 
	Target Areas
	 
	Senafe
	Tsorona

	Percent of Annual Needs
	
	
	
	
	
	
	

	
	
	2000
	
	10
	
	16
	8

	 
	 
	2001
	 
	24
	 
	27
	24


In 2000 the production met only 24 percent of the needs, while in 2001 the production met 26 percent of the needs

The second analysis of food security groups the individual families according to the level of food security that they reached.  For this analysis the percent of needs met by production was calculated for each individual surveyed.  They were then categorized into 3 levels, those that produced between 0 and 50 percent of their needs, those that produced between 51 and 99 percent, and those that produced 100 percent or more of their needs.  The percent of farmers that were in each category are shown in Table 13 for both years.

Table 13     Percent of farm families producing sufficient crop for annual needs (Extrapolated)
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	 
	Percent of Needs:
	 
	0-33 %
	33-66 %
	>=66 %

	
	
	
	
	
	Percent of Farmers

	2000
	
	
	
	
	 
	81
	 
	12
	 
	8

	2001
	 
	 
	 
	 
	 
	65
	 
	27
	 
	8


In 2000 four percent of farmers produced sufficient crop to meet their needs, 8 percent from 51-99 percent of their needs, and 88 percent produced less than 50 percent of their needs. During the year 2001, in comparison, three percent met their needs, while 13 percent produced from 5,99 percent of their needs, and only 84% produced less than 50 percent. Eventhough the overall increase in full sufficiency of the year 2001 is quite the same to the year of 2000, there is an increasing trend in 51-99 percent of the needs and decreasing trend in less than 50 percent.

b.  
The level of surplus sales

The percent of farmers that reported that they did or would sell some of their crop was less than 1 percent in 2000 i.e., 0.4 but no dat was collected for the year of 2000.

Table 14     Sale of crop harvest (I – 14)

	 
	 
	Planting
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	Year
	 
	Target Areas
	 
	Senafe
	Tsorona

	Percent of Farmers that Sold or Will Sell Some Grain Crop Harvested
	
	

	
	
	2000
	
	---
	
	---
	---

	 
	 
	2001
	 
	0.4
	 
	0.0
	0.6

	Average Quantity (Q) of Crop Sold or Will Be Sold per Farmer that Sold or Will Sell
	

	
	
	2000
	
	---
	
	---
	---

	 
	 
	2001
	 
	3.00
	 
	0.00
	3.00


The average quantity of crop sold per farmer for 2001 was 0.01 quintals and no data obtained for 2000. This is likely because only two farmers in Tsorona, in 2001 that produced wanted to seel crops. The other farmers in the two subzones wanted to eat or save for the coming farming season.

c.  
The reduction in food aid requirements

The results in Table 15 were calculated from the reported annual food needs of the family and the reported crop production of the farmers.

Table 15     Food needs, production, and deficit in tons (Extrapolated)
	 
	 
	Planting
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	Year
	 
	Target Areas
	 
	Senafe
	Tsorona

	Food Need 
	 
	2000
	 
	8,582
	
	2,153
	6,236

	 
	 
	2001
	 
	8,582
	
	2,153
	6,236

	Food Produced
	
	2000
	
	823
	 
	334
	489

	 
	 
	2001
	 
	2,095
	 
	590
	1,506

	Food Deficit
	
	2000
	
	-7,759
	
	-1,819
	-5,748

	 
	 
	2001
	 
	-6,487
	 
	-1,564
	-4,731


The food produced in the year of 2001 was more than enough to fulfill the amount of food needs (4,266 tons being as a surplus).  In the year of 2000, there was 7,890 as a food deficit.  This food surplus will help the farmers to save for the coming farming season or sell to bring additional income.

H.
Crop Production Statistics

The crop production data presented in Tables 16 – 26 provide statistics on plowing, source of seed, crops planted, and crop harvest, of the farmers in the survey subsamples.  They describe the general farming practices in these areas.  Although the data will not be discussed in detail in this report, it is hoped that this information will be useful for the Ministry of Agriculture and other agencies, including the Food Security Working Group in planning future activities.  Examination of the differences in subzones will provide a general picture of cropping practices that exist in the different subzones.

1.
Plowing

The number of farmers having project plowing and plowing from other sources done on their farm was determined from the survey.  This was then calculated as a percent of total farmers surveyed (Table 16).

Table 16   Percent of farmers having project and non-project plowing done on their farms during 2001 (BL1 – 1-2)
	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Percent of Farmers Having Plowing Done From:
	
	
	
	
	

	Project
	
	
	
	46
	
	16
	67

	Non-Project
	 
	 
	 
	68
	 
	100
	47

	Average Number of Hectares Plowed per Farmer by:
	
	
	
	

	Project
	
	
	
	0.88
	
	0.75
	0.90

	Non-Project
	 
	 
	 
	0.67
	 
	0.70
	0.63


The non-project plowing was further examined to determine what means (tractor or ox plow) were used by the farmer (Table 17).

Table 17     Percent of non-project plowing done by tractor and oxen (BL1 – 1-2)
	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Percent of Non-Project Plowing Done by:
	
	
	
	
	
	

	Tractor
	
	
	
	92
	
	100
	82

	Oxen
	 
	 
	 
	19
	 
	16
	23


2.
Source of Seed

The source of seed for the farmer was determined for the 2000 pre-project planting year (Table 18) for the five major crop types.  The primary source was from saved, followed closely by individual purchase.  The percent of farmers planting saved seed was quite high.

Table 18     Percent of farmers that obtained seed from the following sources in 2000 (BL1 – 7-8)
	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Teff Seed
	
	
	
	
	
	
	

	Save
	
	
	
	36
	
	17
	37

	Purchase
	
	
	
	35
	
	67
	34

	Assistance
	
	
	
	1
	
	0
	1

	Borrow
	 
	 
	 
	45
	 
	17
	46

	Barley Seed
	
	
	
	
	
	
	

	Save
	
	
	
	12
	
	12
	---

	Purchase
	
	
	
	79
	
	79
	---

	Assistance
	
	
	
	1
	
	1
	---

	Borrow
	 
	 
	 
	10
	 
	10
	---

	Wheat Seed
	
	
	
	
	
	
	

	Save
	
	
	
	10
	
	10
	---

	Purchase
	
	
	
	86
	
	86
	---

	Assistance
	
	
	
	0
	
	0
	---

	Borrow
	 
	 
	 
	6
	 
	6
	---

	Maize Seed
	
	
	
	
	
	
	

	Save
	
	
	
	55
	
	---
	55

	Purchase
	
	
	
	35
	
	---
	35

	Assistance
	
	
	
	1
	
	---
	1

	Borrow
	 
	 
	 
	38
	 
	---
	38

	Sorghum Seed
	
	
	
	
	
	
	

	Save
	
	
	
	71
	
	0
	75

	Purchase
	
	
	
	24
	
	100
	19

	Assistance
	
	
	
	0
	
	0
	0

	Borrow
	 
	 
	 
	18
	 
	0
	19

	Average for All Seed
	
	
	
	
	
	
	

	Save
	
	
	
	54
	
	80
	32

	Purchase
	
	
	
	31
	
	15
	44

	Assistance
	
	
	
	2
	
	1
	3

	Borrow
	 
	 
	 
	26
	 
	12
	38


Some farmers that received project seed in 2000 also planted additional seed from other sources (Table 19).  This was less for wheat than teff and barley. No maize and legume were distributed, all came from other sources.

Table 19     Percent of farmers planting project and non-project seed 2001 (BL1 – 16)
	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Teff
	
	
	
	
	
	
	

	Project
	
	
	
	67
	
	0
	68

	Non-Project
	 
	 
	 
	45
	 
	100
	44

	Barley
	
	
	
	
	
	
	

	Project
	
	
	
	74
	
	84
	0

	Non-Project
	 
	 
	 
	50
	 
	44
	100

	Wheat
	
	
	
	
	
	
	

	Project
	
	
	
	43
	
	43
	---

	Non-Project
	 
	 
	 
	73
	 
	73
	---

	Maize
	
	
	
	
	
	
	

	Project
	
	
	
	0
	
	0
	0

	Non-Project
	 
	 
	 
	100
	 
	100
	100

	Legume
	
	
	
	
	
	
	

	Project
	
	
	
	0
	
	0
	0

	Non-Project 
	 
	 
	 
	100
	 
	100
	100


The average amount of seed planted per farmer (project and non-project seed) in 2001 is shown in Table 20a.  

Table 20a     Average amount of seed (kg)  planted per farmer in 2001 (BL1 – 9-10,13)

	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Average Quantity per Farmer (kg)
	
	
	
	
	
	
	

	Teff              Project
	
	
	
	27
	
	0
	27

	Non-Project
	
	
	
	19
	
	15
	19

	Project + Non-Project
	 
	 
	 
	27
	 
	15
	27

	Barley          Project
	
	
	
	65
	
	65
	0

	Non-Project
	
	
	
	14
	
	13
	16

	Project + Non-Project
	 
	 
	 
	56
	 
	61
	16

	Wheat          Project
	
	
	
	25
	
	25
	---

	Non-Project
	
	
	
	15
	
	15
	---

	Project + Non-Project
	 
	 
	 
	23
	 
	23
	---

	Maize           Project
	
	
	
	0
	
	0
	0

	Non-Project
	
	
	
	19
	
	6
	19

	Project + Non-Project
	 
	 
	 
	19
	 
	6
	19

	Legume        Project
	
	
	
	0
	
	0
	0

	Non-Project
	
	
	
	13
	
	13
	21

	Project + Non-Project
	 
	 
	 
	13
	 
	13
	21


The average planting rates of the distributed seed types were presented in the table 20b.

Table 20b     Average planting rate (kg/ha) of each type of distributed seed (BL1 – 19-21)
	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Average Planting Rate of Each Seed Type
	
	
	
	
	
	

	Teff
	
	
	
	44
	
	60
	44

	Barley
	
	
	
	148
	
	148
	---

	Wheat
	 
	 
	 
	99
	 
	99
	---


The percent of each crop from all crops (project and non-project) in 2001and the quality of the distributed seed was rated high by the farmers for teff, barley and wheat are presented in table 20c.

Table 20c    Percent of total seed planted coming from project and non-project sources, and quality of project seed (percent from rating by farmers)  (BL1 – 15,17)
	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Percent of seed
	
	
	
	
	
	
	

	Teff
	
	
	
	
	
	
	

	Project
	
	
	
	67
	
	0
	68

	Non-Project
	 
	 
	 
	33
	 
	100
	32

	Barley
	
	
	
	
	
	
	

	Project
	
	
	
	86
	
	89
	0

	Non-Project
	 
	 
	 
	14
	 
	11
	100

	Wheat
	
	
	
	
	
	
	

	Project
	
	
	
	47
	
	47
	---

	Non-Project
	 
	 
	 
	53
	 
	53
	---

	Maize
	
	
	
	
	
	
	

	Project
	
	
	
	0
	
	0
	0

	Non-Project
	 
	 
	 
	100
	
	100
	100

	Legume
	
	
	
	 
	 
	 
	 

	Project
	
	
	
	0
	
	0
	0

	Non-Project
	 
	 
	 
	100
	 
	100
	100

	Quality of Project Seed (Percent from Rating by Farmers)
	
	
	

	Teff
	
	
	
	99
	
	100
	99

	Barley
	
	
	
	100
	
	100
	---

	Wheat
	 
	 
	 
	100
	 
	100
	---


3.
Planting

The following two Tables (21 and 22) describe the percent of farmers planting each crop, and the average hectares of each crop planted.  The source of the seed was not differentiated.  Differences can be seen in the types of crop planted in the different locations.

Table 21     Percent of farmers planting crops (BL1 – 18, I - 2)

	 
	 
	Planting
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	Year
	 
	Target Areas
	 
	Senafe
	Tsorona

	Teff
	
	2000
	
	29
	
	1.7
	47

	
	
	2001
	
	53
	
	0.8
	91

	Barley
	
	2000
	
	35
	
	73
	9

	 
	 
	2001
	 
	42
	 
	99
	---

	Wheat
	
	2000
	
	18
	
	45
	---

	 
	 
	2001
	 
	40
	 
	95
	---

	Maize
	
	2000
	
	19
	
	0.8
	31

	
	
	2001
	
	33
	
	2
	55

	Sorghum
	
	2000
	
	---
	
	---
	---

	 
	 
	2001
	 
	16
	 
	0
	28

	Legume
	
	2000
	
	2
	
	4
	0

	
	
	2001
	
	5
	
	12
	0

	Finger Millet
	
	2000
	
	---
	
	---
	---

	 
	 
	2001
	 
	11
	 
	0
	19

	Any of All Crops
	
	2000
	
	65
	
	74
	60

	 
	 
	2001
	 
	98
	 
	100
	96


Generally barley and wheat are preferred in Senafe and teff in Tsorona.

Table 22     Average hectares per farmer planted (BL1 – 18-24, I – 2-9)
	
	
	Planting
	
	Total Debub
	
	Sub-Zone

	
	
	Year
	
	Target Areas
	
	Senafe
	Tsorona

	Teff
	
	2000
	
	0.5
	
	0.4
	0.5

	
	
	2001
	
	0.6
	 
	0.4
	0.6

	Barley
	
	2000
	
	0.5
	
	0.4
	0.7

	
	
	2001
	
	0.5
	 
	0.5
	---

	Wheat
	
	2000
	
	0.3
	
	0.3
	---

	
	
	2001
	
	0.3
	 
	0.3
	---

	Maize
	
	2000
	
	0.5
	
	0.3
	0.5

	
	
	2001
	
	0.5
	 
	0.3
	0.5

	Sorghum
	
	2000
	
	---
	
	---
	---

	
	
	2001
	
	0.4
	 
	0.3
	0.4

	Legume
	
	2000
	
	0.3
	
	0.3
	---

	
	
	2001
	
	0.3
	 
	0.3
	0.5

	Finger Millet
	
	2000
	
	---
	
	---
	---

	
	
	2001
	
	0.4
	 
	---
	0.4

	Any of All Crops
	
	2000
	
	0.7
	
	0.6
	0.8

	
	
	2001
	
	0.9
	 
	0.8
	1.0


4.
Harvest

Percent Harvested of that Planted

Crop production depends not only on the amount of land planted, but also on the amount of planted land that reaches maturity and harvest.  This is determined by many factors including pest damage and water availability.  Table 23 describes the percent of farmers whose planted fields reached harvest.  Table 24 describes the percent of planted land that reached harvest.  As expected, the two are very similar.

Table 23     Percent of farmers harvesting crops (of those that planted the crop) 

(BL2 – 50-52,  I – 2-9)
	
	
	Planting
	
	Total Debub
	
	Sub-Zone

	
	
	Year
	
	Target Areas
	
	Senafe
	Tsorona

	Teff
	
	2000
	
	74
	
	---
	76

	
	
	2001
	
	97
	
	---
	98

	Barley
	
	2000
	
	73
	
	87
	---

	
	
	2001
	
	98
	
	98
	---

	Wheat
	
	2000
	
	99
	
	99
	---

	
	
	2001
	
	98
	
	98
	---

	Maize
	
	2000
	
	37
	
	0
	38

	
	
	2001
	
	64
	
	67
	64

	Sorghum
	
	2000
	
	---
	
	---
	---

	
	
	2001
	
	71
	
	0
	72

	Legume
	
	2000
	
	0
	
	0
	---

	
	
	2001
	
	97
	
	100
	0

	Finger Millet
	
	2000
	
	---
	
	---
	---

	
	
	2001
	
	87
	
	---
	87

	Any of All Crops
	
	2000
	
	79
	
	86
	73

	 
	 
	2001
	 
	98
	 
	98
	98


During 2000 only 85 percent of planted land reached harvest, while 99 percent of land reached harvest in 2001.  Maize had the lowest percent while barley and wheat had the highest percent, reflecting the relative drought resistance of each crop type.

Table 24     Percent of hectares crop harvested that were planted (BL2 – 40-46, I – 25-32)
	 
	 
	Planting
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	Year
	 
	Target Areas
	 
	Senafe
	Tsorona

	Teff
	
	2000
	
	71
	
	0
	72

	 
	 
	2001
	 
	98
	 
	0
	99

	Barley
	
	2000
	
	63
	
	84
	0

	 
	 
	2001
	 
	99
	 
	99
	---

	Wheat
	
	2000
	
	99
	
	99
	---

	 
	 
	2001
	 
	99
	 
	99
	---

	Maize
	
	2000
	
	37
	
	0
	37

	 
	 
	2001
	 
	57
	 
	67
	57

	Sorghum
	
	2000
	
	0
	
	0
	0

	 
	 
	2001
	 
	74
	 
	0
	75

	Legume
	
	2000
	
	0
	
	0
	---

	 
	 
	2001
	 
	94
	 
	100
	0

	Finger Millet
	
	2000
	
	---
	
	---
	---

	 
	 
	2001
	 
	87
	 
	---
	87

	Any of All Crops
	
	2000
	
	85
	
	87
	84

	 
	 
	2001
	 
	99
	 
	99
	99


Production in Quintals per Hectare

Crop production can be calculated based on the land area planted (Table 25), or on the land area harvested (Table 26), depending on what the investigator is interested in looking at.

Table 25     Average quintals per hectare crop production from planted fields (BL1 – 18-24, I – 2-9)
	 
	 
	Planting
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	Year
	 
	Target Areas
	 
	Senafe
	Tsorona

	Teff
	
	2000
	
	3.2
	
	0.0
	3.2

	 
	 
	2001
	 
	2.4
	 
	0.0
	2.4

	Barley
	
	2000
	
	3.1
	
	4.2
	0.0

	 
	 
	2001
	 
	4.2
	 
	4.2
	---

	Wheat
	
	2000
	
	2.9
	
	2.9
	---

	 
	 
	2001
	 
	2.2
	 
	2.2
	---

	Maize
	
	2000
	
	1.1
	
	0.0
	1.1

	 
	 
	2001
	 
	2.0
	 
	0.2
	2.0

	Sorghum
	
	2000
	
	0.0
	
	0.0
	0.0

	 
	 
	2001
	 
	2.1
	 
	0.0
	2.1

	Legume
	
	2000
	
	0.0
	
	0.0
	0.0

	 
	 
	2001
	 
	0.3
	 
	0.3
	0.0

	Finger Millet
	
	2000
	
	---
	
	---
	---

	 
	 
	2001
	 
	3.2
	 
	---
	3.2

	Any of All Crops
	
	2000
	
	2.8
	
	3.5
	2.4

	 
	 
	2001
	 
	2.6
	 
	3.2
	2.2


If many fields were a failure, as in 2000, there will be a large difference between the two methods.  If most or all fields reached harvest, as in 2001, then there will be little or no difference.

Table 26     Average quintals per hectare crop production harvested fields (BL2 – 40-46, I – 25-32)
	 
	 
	Planting
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	Year
	 
	Target Areas
	 
	Senafe
	Tsorona

	Teff
	
	2000
	
	4.5
	
	---
	4.5

	 
	 
	2001
	 
	2.4
	 
	---
	2.4

	Barley
	
	2000
	
	5.0
	
	5.0
	---

	 
	 
	2001
	 
	4.3
	
	4.3
	---

	Wheat
	
	2000
	
	2.9
	 
	2.9
	---

	 
	 
	2001
	 
	2.2
	 
	2.2
	---

	Maize
	
	2000
	
	3.0
	
	---
	3.0

	 
	 
	2001
	 
	3.5
	
	0.3
	3.5

	Sorghum
	
	2000
	
	---
	 
	---
	---

	 
	 
	2001
	 
	2.8
	 
	---
	2.8

	Legume
	
	2000
	
	---
	
	---
	---

	 
	 
	2001
	 
	0.3
	
	0.3
	---

	Finger Millet
	
	2000
	
	---
	 
	---
	---

	 
	 
	2001
	 
	3.7
	 
	---
	3.7

	Any of All Crops
	
	2000
	
	3.3
	 
	4.0
	2.8

	 
	 
	2001
	 
	2.6
	 
	3.3
	2.2


5.
Pests and Crop Quality

Table 27a     Pest and Natural Problems reported by Farmers




	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Percent of Farmers Reporting Damage from:
	
	
	
	
	

	Insects
	
	
	
	21
	
	1
	35

	Birds
	
	
	
	3
	
	0
	5

	Disease
	
	
	
	16
	
	1
	27

	Animals
	 
	 
	 
	6
	 
	0
	10

	Percent of Farmers Reporting Pest Damage
	
	31
	
	2
	52

	Percent of Farmers Reporting Weeds
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	4
	 
	0
	6

	Percent of Farmers Reporting Damage from:
	
	
	
	
	

	Hail
	
	
	
	4
	
	8
	1

	Wind
	
	
	
	3
	
	6
	1

	Excess Water
	
	
	
	41
	
	54
	31

	Flood
	
	
	
	20
	
	6
	31

	Percent of Farmers Reporting Natural Damage
	 
	52
	 
	72
	36


The crop quality was rated the average of 53 percent. A total of 24 percent of the farmers reported that they will have sufficient seed to save some for planting next year.

Table 27b     Quality of harvested crop (I – 11,13)

	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Crop quality - percent rating by farmers
	
	
	
	
	
	

	Teff
	
	
	
	62
	
	---
	62

	Barley
	
	
	
	56
	
	56
	---

	Wheat
	
	
	
	64
	
	64
	---

	Maize
	
	
	
	47
	
	67
	46

	Sorghum
	
	
	
	49
	
	---
	49

	Legume
	
	
	
	34
	
	34
	---

	Finger Millet
	 
	 
	 
	58
	 
	---
	58

	Percent of farmers who consider quality good enough for Seed

	Teff
	
	
	
	58
	
	0
	58

	Barley
	
	
	
	33
	
	33
	---

	Wheat
	
	
	
	33
	
	33
	---

	Maize
	
	
	
	21
	
	0
	22

	Sorghum
	
	
	
	10
	
	0
	10

	Legume
	
	
	
	10
	
	7
	100

	Finger Millet
	 
	 
	 
	5
	 
	---
	5


6.
Farmer Needs

Farmers were asked what their most pressing needs were (Table 28).  Not unexpectedly, as this was a seed and plowing project, the highest percentage listed plowing and seed distribution.

Table 28     Percent of farmers stating need for the following (BL2 – 38-39)
	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Percent of Farmers Stating Need for:
	
	
	
	
	
	
	

	Plowing
	
	
	
	50
	
	63
	0

	Seed
	
	
	
	16
	
	18
	7

	Water Diversion
	
	
	
	1
	
	0
	7

	Oxen
	
	
	
	7
	
	2
	29

	Other Inputs 
	
	
	
	13
	
	16
	0

	Wells or Pumps
	
	
	
	1
	
	2
	0

	Other Animals
	 
	 
	 
	11
	 
	0
	57


Next in priority, however, were those needs relating to water, namely water diversion systems and oxen to repair damaged systems.  This was followed by wells or pumps for irrigation.  It is clear that provision of water to crops is high on the list of farmer concerns.

I.
Livestock

Most target farm families include both crop production and raising livestock in their farming activities.  A total of 74 percent of surveyed farmers reporting owning livestock (Table 29).  This percentage is highest in Senafe (75 percent) and lowest in Tsorona (74 percent). 

Table 29     Percent of families owning livestock (BL2 - 25)
	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Percent of Surveyed Families Owning Livestock
	
	
	
	
	

	 
	 
	 
	 
	74
	 
	75
	74


The seven common animal types are cattle, donkey, goats/sheep, chicken, camel, bee and horse/mule.  Cattle, donkey, goats/sheep, chicken and bee were highest in Senafe and lowest in Tsorona.  But, camel and horse/mule were only reported in Tsorona and nothing in Senafe.

Table 30     Percent of families with each type of livestock (BL2 – 26)
	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Percent of Surveyed Families with:
	
	
	
	
	
	
	

	Cattle
	
	
	
	63
	
	67
	60

	Donkey
	
	
	
	55
	
	61
	50

	Goats / Sheep
	
	
	
	37
	
	44
	33

	Chicken
	
	
	
	9
	
	11
	7

	Camel
	
	
	
	4
	
	0
	7

	Bee
	
	
	
	4
	
	6
	2

	Horse / Mule
	 
	 
	 
	1
	 
	0
	1


The most populous animals, as a percent of the total number of animals reported, were goats/sheep, accounting for 46 percent of all animals (Table 31).  Cattle were next with 32 percent, donkey was with 15 percent, chicken with 7 percent, camel and bee were quite similar with 2 and 11 respectively, and the alst horse/mule was 0.1 percent.

Table 31     Distribution by Type of Livestock (BL2 –27)

	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Percent of Total Animals that are:
	
	
	
	
	
	
	

	Goats / Sheep
	
	
	
	44
	
	53
	37

	Cattle
	
	
	
	31
	
	23
	38

	Donkey
	
	
	
	15
	
	14
	16

	Chicken
	
	
	
	6
	
	8
	5

	Camel
	
	
	
	2
	
	0
	3

	Bee Hive
	
	
	
	1
	
	2
	1

	Horse / Mule
	 
	 
	 
	0.12
	 
	0.08
	0.15


The average number of animals per household that has that type of animal is shown in Table 32.  Goats/sheep were the highest, with 5.1 per family and horse/mule were the least with an average of 1.0 per family.  It must be remembered that the target farmers likely put more emphasis on crop production, and these numbers would not be representative of those farmers that emphasize livestock more than crop production.

Table 32     Number of animals per family for each animal type (BL2 – 25)

	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Average Number of Amimal Type per Family that have Animal Type
	
	
	

	Goats / Sheep
	
	
	
	5.1
	
	6.1
	4.3

	Chicken
	
	
	
	3.1
	
	3.5
	2.7

	Cattle
	
	
	
	2.1
	
	1.7
	2.4

	Camel
	
	
	
	1.8
	
	1.0
	1.9

	Bee 
	
	
	
	1.6
	
	1.6
	1.6

	Donkey
	
	
	
	1.2
	
	1.1
	1.2

	Horse / Mule
	 
	 
	 
	1.0
	 
	1.0
	1.0

	Total
	 
	 
	 
	4.1
	 
	4.6
	3.8


Farmers were asked what the source of feed for their livestock was, and if they migrated to obtain feed (Table 33).  A total of 93 percent reported their source of livestock feed coming from crop residue from their fields, and 87 percent reported obtaining feed from the surrounding areas.

Table 33     Source of livestock feed 2000 (BL2 – 29-30)
	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Percent of Farmers had Source of Feed from:
	
	
	
	
	

	Crop Fields
	
	
	
	93
	
	95
	92

	Surrounding Areas
	
	
	
	87
	
	100
	77

	Migration
	
	
	
	1
	
	0
	2

	Purchased Feed
	 
	 
	 
	31
	 
	32
	26

	Percent of Families Migrating for Animal Feed
	 
	 
	 
	 
	 

	 
	 
	 
	 
	2.3
	 
	0.6
	3.4

	Average Migration Time Length (Months)
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	4.2
	 
	5.0
	4.1


However, the pattern was reversed for the two sources when considering location.  In Tsorona, crop residue was the primary source, while in Senafe, most feed was obtained from surrounding areas.  Purchasing feed was most common in Senafe than in Tsorona.

The differentiation between the categories of surrounding areas and highlands was not always clear to the surveyed farmers.  Surrounding areas was intended to mean within a few kilometers, and highlands to mean areas that would require travel of days or weeks.  Thus, the data does not correlate well with the responses to questions on migration. 

J.
Socio-Economic Profile of Surveyed Families

The total percent of displaced  families by war was very high (93) and the average displacement time length was almost 12 months (1 year).  The percent of displaced families with livestock was 74 and the percent of non-displaced with livestock was 80 percent. Not much difference between the two subzones was seen (Table 34a).  The average number of livestock per family of displaced families was around 4 and the average number of livestock per family of non-displaced families was 3.2.

Table 34a     Displacement and Livestock (percent of farmers)  (BL2 – 28,34)

	
	
	
	
	Total Debub
	
	Sub-Zone

	
	
	
	
	Target Areas
	
	Senafe
	Tsorona

	Percent of Families Displaced by War
	
	
	
	
	
	
	

	
	
	
	
	93
	
	85
	99

	Average Displacement Time Length (Months)
	
	
	
	
	

	
	
	
	
	11.7
	
	11.4
	11.9

	Percent of Displaced Families with Livestock
	
	
	
	
	

	
	
	
	
	74
	
	74
	74

	Average Number of Livestock per Family of Families Displaced 
	
	
	

	
	
	
	
	3.9
	
	4.5
	3.6

	Percent of Families Not-Displaced with Livestock
	
	
	
	
	

	
	
	
	
	80
	
	81
	75

	Average Number of Livestock per Family of Families Not-Displaced
	
	
	

	
	
	
	
	3.2
	
	3.2
	2.8


The average family size for all surveyed farm families was 5.3 (Table 34b).  Senafe and Tsorona reported with 5.4 and 5.3family members respectively. A total of 13 percent of the families were female-headed.  The average family land size was 1.1 hectares, and was least inSenafe with 0.9 ha and most in Tsorona 1.3 ha. 

Table 34b     Family statistics (BL2 – 31-32, I – 23)
	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Average Family Size (Number of Family Members)
	
	
	
	
	

	 
	 
	 
	 
	5.3
	 
	5.4
	5.3

	Percent Female-Headed households
	
	
	
	
	
	
	

	 
	 
	 
	 
	13
	 
	18
	9

	Average Family Land Size (Hectares)
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	1.1
	 
	0.9
	1.3


Farmers were asked if there had been a death in the family during the last 3 years, and what the cause of death was (Table 35).  A total of 11 percent of families reported a death.

Table 35     Family death statistics during past three years (BL2 – 35-36)

	 
	 
	 
	 
	Total Debub
	 
	Sub-Zone

	 
	 
	 
	 
	Target Areas
	 
	Senafe
	Tsorona

	Percent of Families with Death During Past Three Years
	
	
	

	 
	 
	 
	 
	4
	 
	4
	4

	Percent of Deaths Reported were in the age of:
	
	
	
	
	

	<= 5 
	
	
	
	42
	
	60
	29

	6 - 16
	
	
	
	29
	
	20
	36

	>16
	 
	 
	 
	29
	 
	20
	36

	Percent of Total Death as a Result of:
	
	
	
	
	
	
	

	Illness
	
	
	
	69
	
	60
	72

	Other
	
	
	
	15
	
	10
	17

	Accident
	
	
	
	9
	
	10
	9

	War
	 
	 
	 
	7
	 
	20
	2


Of the deaths reported that specified if the death was of below or eaual to the age of 5, or from the age of 6 to 16, or above the age of 16, and the percents were 43, 30 and 30 accordingly.  The cause of most deaths was reported to be from illness of some type (69 percent), 15 percent from others, 9 percent from accident and 7 percent from war.

K. 
Partnerships

1.  
Introduction

Developing partnerships in project implementation, and building the capacity of the partners is a key activity of CARE Eritrea.  This project worked through two partners, Vision Eritrea (a local NGO) and the Ministry of Agriculture, to improve the food security of the war and drought-affected families in Debub zone.

2.  
Vision Eritrea
CARE and Vision Eritrea began a working relationship during the recently completed Northern Red Sea Zone Emergency Drought Assistance project. This relationship has continued during the current Debub project, with capacity building activities expanding on those begun earlier.  These activities have focused on more intensive activity planning and monitoring, finance management, and report writing.  CARE staff have worked closely with Vision Eritrea staff in expanding skills in these areas through practical assistance on real project activities.  A formal financial management workshop is scheduled for mid November, and a project planning and management workshop in early December.

3.  
Ministry of Agriculture

The Ministry of Agriculture is an important partner in this project, and has taken the lead in planning and implementing the plowing and seed distribution activities on the ground.  The MOA is also directly involved in the survey activities through training and monitoring of the enumerators.  Vision Eritrea is working closely with the MOA to demonstrate and ensure complete and accurate record keeping and accountability.

L.  
Monitoring

Monitoring of project activities is being accomplished by frequent review of the activity plan, regular visits to field sites, and close examination of all data recording documents.

The activity plan, with start and end dates for each activity, is used as a checklist to ensure timely completion of each activity.  Regular visits to field sites were made during plowing and seed distribution to ensure proper implementation and documentation of these activities.

During the growing season, bi-monthly visits are being made to each sub-zone to observe and monitor crop growth and environmental conditions, and to talk with farmers.  These observations are being documented and will be used to assist in interpretation of crop production data.

M.  
Impact

1.  
Factors affecting impact

Crop production, and ultimately food security of farm families, is determined by several factors.  These are:

· How many hectares were planted (from both land plowed and seed distributed) as a result of this project

· Amount of rainfall

· Crop damage by insects, diseases, birds, etc.

· How many hectares were harvested, both total and per family

· How much crop was harvested per hectare

2.  
Determining Impact

The general approach will be to compare crop production of the project year and the previous year with the annual crop food needs.  This data will come from the two surveys.  Following data analysis, the results will be reported and discussed in the final project report.

IV.  
PROBLEMS ENCOUNTERED AND CORRECTIVE PROCEDURES
Delay of Rainfall – Rainfall and planting in the target areas normally begins in April and continues through August, with harvest in September.  This season the rains did not start until June and would have resulted in the crop types that were originally planned (sorghum and millet) not having sufficient time to mature before the end of the rains.  Barley and wheat, which require a shorter time to maturity, were substituted for sorghum and millet to increase the chances of a successful harvest.

Tractor Problems – The MOA in Debub has a limited number of tractors. Additional tractors were brought in from Gash Barka to assist in completing the plowing in time for planting.  Mechanical breakdowns of MOA tractors resulted in additional delays.  The MOA, therefore, contracted with private tractor owners to provide additional plowing, resulting in timely completion.  

Landmines – Landmines were a source of constant concern when plowing fields.  The MOA coordinated closely with local government in selecting field that were considered safe, and no landmine incidents occurred.  This threat did, however, require changes from the original plan in selection of land to be plowed. Some of the more productive farmland could not be included in the plowing this year. 

V.  
FINANCIAL REPORT

Financial report will be submitted by CARE USA headquarters.
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Rainfall Graphs

		Data From ICC Report February 2001

		Loc		fr / mm		Year				Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Total mm				Tot freq

		Segeneiti		M		1999				24		2		1		158		79		22		14		0		299				36		same as Adi Keih

		Segeneiti		M		2000				39		8		30		60		129		2		13		36		315				39		same as Adi Keih

		Decamhare		F		1999				5		3		4		14		12		3		0		0		536				41

		Decamhare		F		2000				4		4		1		17		15		1		0		0		418				42

		Dubaruba		F		1999				2		4		3		10		7		2		3		0		669				31

		Dubaruba		F		2000				2		1		1		17		18		4		0		0		387				43

		Adi Keih		M		1999				24		2		1		158		79		22		14		0		299				36		same as Segeneiti

		Adi Keih		M		2000				39		8		30		60		129		2		13		36		315				39		same as Segeneiti

		Total Monthly mm Rainfall (F calculated from frequency)

										Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		mean				Tot freq

		Decamhare		F		calculated		De 1999		65		39		52		183		157		39		0		0		536				41

		Decamhare		F		calculated		De 2000		40		40		10		169		149		10		0		0		418				42

		Dubaruba		F		calculated		Du 1999		43		86		65		216		151		43		65		0		669				31

		Dubaruba		F		calculated		Du 2000		18		9		9		153		162		36		0		0		387				43

		Adi Keih		M				Ad 1999		24		2		1		158		79		22		14		0		299				36

		Adi Keih		M				Ad 2000		39		8		30		60		129		2		13		36		315				39

																										mean

										Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		down		across		Tot freq

						Means		Decamhare		53		39		31		176		153		25		0		0		477		477		42

								Dubaruba		31		48		37		184		156		40		32		0		528		528		37

								Adi Keih		31		5		15		109		104		12		13		18		307		307		38

																										mean

										Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		down		across		Tot freq

								1999		44		43		39		186		129		35		26		0		501		501		36

								2000		32		19		16		127		147		16		4		12		373		373		41

																										mean

										Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		down		across		Tot freq

								All		38		31		28		156		138		25		15		6		437		437		39

				Figure 2 Debub

				(Figure 5 NRSZ)

		From ICC

		Rainfall Debub from MOA

				1992		1993		1994		1995		1996		1997		1998		1999		2000

		Senafe		296		224		780		566		492		654		656		557

		Tserona												491		513		380

		Zone Avg.		442		394		533		443		512		614		516		508		434

				Figure 1 Debub

				(Figure 4 NRSZ)
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		Rainfall Debub from MOA

				1992		1993		1994		1995		1996		1997		1998		1999		2000		Average

		Mendefera		544		641		581		478		689		710		784		736		427		621				Mendefera

		Adiquala		647		634		718		456		767		809		687		641		743		678				Adiquala

		Debarwa		393		530		538		474		658		583		656		669		387		543				Debarwa

		Tera-emni		343		318		467		408		450										397				Tera-emni

		Areza		338		403		366		314		359		606		222		442		370		380				Areza

		Maidma				322		554		559		602		703		344				271		479				Maidma

		Maimine				394		501		434		529		694		539		592				526				Maimine

		Kudo-abeur						461		337		551						426				444				Kudo-abeur

		Adifelsti				157		406				350										304				Adifelsti

		Knafna				367		492														430				Knafna

		Senafe		296		224		780		566		492		654		656		557				528				Senafe

		Adikeih		565		359		607		420		324		560		339		299		315		421				Adikeih

		Dekemhare		408		406		575		370		418		292		405		536		418		425				Dekemhare

		Segeneiti				372		410		496		464		831		434		382		495		486				Segeneiti

		Tserona												491		513		380				461				Tserona

		Mai-aini												430		610		430		481		488				Mai-aini

		Zone Avg.		442		394		533		443		512		614		516		508		434		492
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Rainfall Graphs

		Data From ICC Report February 2001
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		Decamhare		F		2000				4		4		1		17		15		1		0		0		418				42

		Dubaruba		F		1999				2		4		3		10		7		2		3		0		669				31

		Dubaruba		F		2000				2		1		1		17		18		4		0		0		387				43

		Adi Keih		M		1999				24		2		1		158		79		22		14		0		299				36		same as Segeneiti

		Adi Keih		M		2000				39		8		30		60		129		2		13		36		315				39		same as Segeneiti

		Total Monthly mm Rainfall (F calculated from frequency)

										Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		mean				Tot freq
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				Figure 2 Debub

				(Figure 5 NRSZ)
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		Senafe		296		224		780		566		492		654		656		557
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		Zone Avg.		442		394		533		443		512		614		516		508		434

				Figure 1 Debub

				(Figure 4 NRSZ)
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