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Summary (6Pages) 

This technical report is a synthesis of activities undertaken between March 13th, 
2014 and March 12th, 2016. Countries of engagement for this initiative were 
Egypt, Eritrea, Ethiopia, Kenya, Sudan and Yemen. As of March 12th, 2016, 
$539,471 of the allocated $1,470,000 remained underutilized, with over half of 
this amount relating to unspent staff costs for ICARDA social scientist 
engagement. 

Prior to project closure, a request for no-cost extension was submitted by the 
International Centre for Agricultural Research in the Dry Areas (ICARDA) to IFAD. 
The argument for an extension at no-cost was based on delays in implementing 
activities at project inception, given a mutual decision between IFAD and ICARDA 
to first undertake a synthesis of an earlier phase of this initiative; and thereby 
identifying specific value chains for focus within this second phase.  

Based on discussions over the week of March 6th, 2017, and considering the 
closure of the IFAD AR4D Support for Dry Lands in January 2017, ICARDA was 
advised that a no-cost extension could not be entertained.  

Over the one-year period since the application for a no-cost extension, country 
partners have continued, and are continuing, to push forward on many activities 
initiated under this project – through their own volition and with their own (non-
project) resources. A synthesis of this work, post March 6th 2016, is not captured 
within this report. As such, a proposal has been offered to hold a workshop cum 
write-shop over the week of May 13th, 2017 aimed at capturing learning, 
synthesize project lessons learned; and to document success stories, challenges 
and recommendations for efficacy in future undertakings. If accepted, a revision 
to this report will be submitted and one that is inclusive of learnings documented 
from the proposed workshop cum write-shop.  

Programme goals and objectives  

Goal: To enhance smallholder farmers’ livelihoods in the Nile Valley and Sub-
Saharan Africa Region through innovative research to business (R2B) platforms 

Objectives: 

a. Develop profitable and climate change-proof packages/models of tested and 
proven technology options; 

b. Facilitate the institutional and policy environment for an accelerated scaling 
up of these technologies 

Programme components/outputs  

Objective (a): 

i. Technology options or elements based on Nile Valley and Sub-Saharan 
African Regional Program (NVSSARP) and Yemen are consolidated and tested 
and subsequently validated through participatory stakeholder discussions; 

ii. Economic profitability of the selected options through further analysis is 
confirmed; 
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iii. Simple farm level models relating to adoption of selected options with a 
range of stakeholders for better productivity and water use efficiency 
developed; 

iv. Financial and economic viability of the consolidated and validated options 
conducted; 

v. Enabling policy and institutional conditions, recommendations for effective 
transfer, and scaling-up of the technological packages options developed and 
conversed with decision makers; 

vi. Business conditions needed for the sustainability of these options are 
identified; 

Objective (b): 

i. Analysis of the grass-root institutions, review of inventory and SWOT 
analysis conducted; 

ii. Best organizational form for farmers to adopt commercial options: what is 
the social capital needed (resilience, binding elements, trust, leadership, 
governance structure) analyzed; 

iii. Best bet matured elements for adoption of the models developed; 

iv. Best capacity development strategies to attain maturity are implemented; 

v. Analysis of the service delivery agencies in the private and public sectors 
(extension, seeds, machinery, input suppliers, markets, etc.) conducted; 

vi. Identification of the best form of relationships and linkages between service 
providers to achieve economies of scale and ensure the sustainability of scaling 
up options developed; 

vii. Regulatory and policy framework that affects the scaling up of the options: 
conducive or prohibitory, needs for improvement (for businesses, farmers, 
support services, extension, etc.) analyzed 

Key achievements against targets (output or outcome levels) under 
component/outputs as presented in the approved proposal (refer to the 
logframe). Summary of Progress from the previous report  

Innovations (if applicable) and scaling up/adoption 

Activities undertaken within the ICARDA implemented initiative in each of the 6 
countries were embedded within the framework of a research to business 
approach wherein technologies and production practices developed and tested for 
proof of concept in an earlier phase were taken to scale through inclusive and 
participatory innovation systems which involved public, private and civil society 
partners. This is different from a conventional (linear) process of technology 
transfer - from national and international research organization to public 
extension systems and onwards to farmers. Where existing IFAD development 
initiatives were being undertaken simultaneously within catchment areas for the 
initiative, collaboration was sought, and where possible fostered, in order to 
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leverage investments; and thereby to enhance broad uptake of demonstrated 
technologies (embodied as well as soft). 

With the limited exception of Kenya, the project initiative was undertaken in 
countries where there has been a history of strong state led direction in 
agricultural production and planning, with limited engagement of civil society 
partners in the provision of rural advisory services. Where rural advisory services 
exist, outside of the domain of public extension services, they are generally 
limited to self-help groups, welfare societies and community based organizations. 
In this sense, the project initiative was tasked with a challenge of coalescing 
innovation systems which have historically been led by state led institutions, 
through state mandates and plans for agricultural production and marketing, and 
often void of market based incentives. They have also been undertaken in 
countries where public systems for agricultural extension have been facing 
significant constraints in financial and human resources, where insurrection and 
ethnic based violence have been on the rise; and in the cases of Ethiopia, Eritrea 
and Sudan, recurring bouts of famine. Understanding the process for enacting 
research for business approaches through mutually beneficial multi-stakeholder 
interactions and collaboration within these challenging environments is of value in 
sharpening conceptual and logical frameworks, as well as modalities for taking 
tested technologies and processes of innovation to scale.  

Three significant lessons learned across all country initiatives are noteworthy, in 
so far as the notion of innovation as a process relating to (i) invention, (ii) 
adaptation/adoption, and (iii) sustainable shifts in conventional wisdom (including 
norms) which foster sustainability in creativity and capacity to innovate through 
an enabling policy and economic environment: 

1. A previous project, related to this initiative and referred to as a ‘first phase’, 
was focused on the development of technologies (embodied in the form of 
seed; soft as in the form of a more effective production practice; or 
organizational as in the formation of groups, cooperatives or functional 
linkages between market actors). One aspect of the delay in undertaking 
project initiatives related to a decision by the steering committee (represented 
by both ICARDA and IFAD) to build on the technologies developed in the first 
phase, and to choose those specific technologies that were deemed to have a 
good chance for success in terms of scaling. In hindsight, and given that the 
first phase did not adequately concentrate on aspects of scaling within the 
research and developmental design and framework, this necessarily led to the 
chosen technologies driving the process of scaling, as opposed to innovation 
systems defining the nature of technologies required to address systemic and 
systematic challenges within key value chains; and avenues for utilizing 
technologies as means towards a desired end. Technologies developed within 
the first phase were the object of scaling as opposed to instruments for 
achieving scale in the process for desirable developmental outcomes. The 
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question of what is the object of scaling becomes important – technology or 
process? 

2. Within national systems of innovation, conventional wisdom that technologies 
tested for proof of concept are immediately amenable to broad uptake by 
farmers continues to persist. In part, this relates to thin markets for 
agricultural inputs and agricultural advisory services within all of the countries 
engaged on this initiative, with the possible exception of Kenya. These in turn 
are shaped by paternalistic environments for agricultural production where 
state plans for key commodities, and high levels of subsidies in both 
production and consumption of agricultural commodities often distort 
incentives for private sector investment. “Business oriented” approaches to 
scaling may not always be possible or suitable in environments where the state 
plays a significant role in directing agricultural production and marketing.   

3. The R2B approach was subject to confusion at the outset, and throughout the 
life of this short project initiative. In essence, the R2B approach aims to 
enhance broad uptake of tested technologies through an approach which 
maximizes value from the adoption of the technology. This necessarily requires 
an assessment of bottlenecks within value chains for commodities produced 
with the technology demonstrated and promoted, discovery of solutions to 
remedying these bottlenecks, and mutually beneficial economic relations 
between actors along the value chains. Gender equity should implicitly and 
explicitly be included within the framework of an R2B approach but was not 
well understood as noted in the section on gender below. In Sudan and 
Ethiopia, innovation platforms were set-up and this was presumably linked to 
experience from ongoing engagement between national partners and ICARDA 
on initiatives funded by the African Development Bank and related to a drive 
for national wheat self-sufficiency. On the surface, these platforms look very 
much like the R2B framework, but there are notable differences in so far as the 
state’s role within the platforms. For future project interventions related to 
‘scaling’, one recommendation is to articulate more specifically those 
interventions that are based on frameworks (eg. R2B), those that are process 
oriented in a specific place (eg. Innovation platforms) and those which are 
action oriented in terms of human interactions. Frameworks and innovation 
platforms do not scale out technologies and processes; they facilitate 
interactions and modalities of interaction – innovation systems take 
technologies and processes to scale. In connection with lesson 1, a heavy 
focus on technologies, as opposed to process and human interactions may 
have led to confusion on the pathway to ‘scale’ and a persistence to slip into a 
historical comfort zone of linear technology transfer mechanisms (research-
extension-farmer). Innovations systems are social systems in so far as they 
relate to interactions between human agents (individually or on behalf of an 
organization). Future interventions aimed at ‘scaling’ and business centric 
models ought to ideally involve and incorporate social science perspectives in 
the early stages of project implementation. National partner nominations of 
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project staff have inherently been technical bio-physical scientists, thereby 
perpetuating more linear forms of technology transfer outlooks as opposed to 
systems thinking in processes for innovation. 

These lessons learned should not be read with a view that this initiative was 
riddled with insurmountable challenges and therefore an inability to accomplish 
tangible outputs and outcomes. To be sure, the experiences attained and lessons 
learned are important outcomes on their own and valuable in their contribution to 
a contemporary global concern related to enhancing efficiency and efficacy within 
the process of agricultural innovation. In terms of tangible deliverables, a number 
of innovations were shown to be promising. These include: 

1. Direct linkages between wheat producing farmers and flour millers that did not 
previously exist and which have improved farm gate incomes through both 
higher prices and farmer demand for improved seed varieties and agronomic 
(advisory) services which have reduced variability in production and stability in 
supply to market; 

2. Better appreciation within national systems of research for the need to link 
technologies developed for improved forage production with those aimed at 
improved livestock rearing and breeding practices in order to enhance market 
returns (prices, volumes and quality of product shipped); 

Gender  

Notable outcomes related to gender have not been explicitly stated within this 
report. In part, this relates to a lack of understanding (or misunderstanding) on 
the part of national partners that participation of women in project activities does 
not necessarily translate into empowerment and nor into changes in social and 
cultural norms wherein equity and equality in access to resources often persist. A 
more detailed engagement on gender was highlighted by the steering committee 
in a meeting on November 25th, 2015 but with little opportunity for action given a 
fast approaching end of project timeline. One key lesson learned is that there is a 
need for greater knowledge and understanding of gender in agricultural 
development, and particularly so in relation to initiatives aimed at out scaling 
innovative processes and technologies where issues of equity in access to 
resources and equality in opportunity are concerned. This deficiency is not 
restricted to this project initiative, but inherent in a significant number of 
agricultural research for development undertakings globally, as evidenced by a 
growing concentration on the need for incorporating a gender lens into research 
and development programming at the outset. 

Partnerships  

National partners: 
Egypt:  Agricultural Research Centre (ARC) 
Ethiopia:  Ethiopian Institute of Agricultural Research (EIAR)  
Ethiopia:  Amhara Agricultural Research Institute (ARARI) 
Eritrea:  National Agricultural Research Institute (NARI) 
Kenya: Kenya Agricultural and Livestock Research Organization (KALRO) 
Sudan: Agricultural Research Corporation (ARC) 
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Yemen: Agricultural Research and Extension Authority (AREA) 
 

(Notable) private, parastatal and civil society collaborators: 
Tsehay farmer cooperative union (Ethiopia) 
Amhara Seed Enterprise (Ethiopia) 
Misr Al Kheir Foundation (Egypt) 
Juhayna Food Enterprises (Egypt) 
Red Sea General Mills (Eritrea) 
Narok Livestock Traders Cooperative (Kenya) 
Rupian Technologies Ltd. (Kenya) 

Conclusions (including priorities for next reporting period) 

Within the letter of request for a no-cost extension (March 8th, 2016), six activities 
were identified as not fully realized in terms of desired outputs and outcomes, 
given delays at the outset and compounded by seasonality in agricultural and 
livestock production cycles: 

1. Scaling up the community-based goat breeding initiative to 400 goat keepers 
in Ethiopia (linked to objectives (a, b)); 

2. Scaling up the wheat package (improved varieties + agronomic practices) to 3 
new villages in Eritrea, and strengthening agreements between farmers and 
flour millers in Asmara (linked to objective (a)); 

3. Installation of a village based wheat grain storage facility in Kenya, together 
with a roll out of approaches for more effective linkages between farmers and 
markets with desired outcomes for managing (price and loss of quality) risk 
(linked to objectives (a, b));  

4. Installation of 30 additional pipe conveyance irrigation schemes in Sudan, and 
in collaboration with an existing IFAD development project which is providing 
farmer access to microfinance facilities (linked to objectives (a, b)); 

5. Linking farmers in 3 additional districts to the dairy processing unit established 
in the Asyut governorate of Egypt (linked to objective (a)); 

6. Documenting economic and gender related outcomes, at both commodity and 
household level, together with recommendations for enhancing sustainability of 
the approaches uncovered and tested within all countries engaged under this 
initiative (linked to objectives (a, b)).   

Outcomes attained in the period following the official closure of the project on 
March 12, 2016 will be documented and lessons drawn, should the proposed 
workshop cum write-shop, for which a request has been made by ICARDA, 
materialize. This in addition to a main objective of the workshop to synthesize 
lessons learned in relation to targeting, innovation, learning and “scaling up”. 
Knowledge gained would be of significant value to the global community of 
practice on innovation systems and agricultural research for development in terms 
of fine tuning methodologies and frameworks which are able to enhance efficiency 
and efficacy in agricultural innovation, and equity in the drive towards poverty 
alleviation.
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MAIN REPORT: (20 Pages excluding Annexes and Appendices).  

Project Title:  Integrated Agricultural Production Systems for the Poor and 
Vulnerable in Dry Land Areas 

 

I. BACKGROUND 

Project goals: 

To enhance smallholder farmers’ livelihoods in the Nile Valley and Sub-Saharan 
Africa Region through innovative research to business (R2B) platforms 

Project objectives:   

a. Develop profitable and climate change-proof packages/models of tested and 
proven technology options; 

b. Facilitate the institutional and policy environment for an accelerated scaling 
up of these technologies 

 
Project Components/Output: 
 

Objective (a): 

i. Technology options or elements based on Nile Valley and Sub-Saharan 
African Regional Program (NVSSARP) and Yemen are consolidated and tested 
and subsequently validated through participatory stakeholder discussions 
(COMPLETE); 

ii. Economic profitability of the selected options through further analysis is 
confirmed (COMPLETE, BUT NOT FULLY DOCUMENTED IN SOME COUNTRIES 
AND WITH A NEED FOR STANDARDIZATION IN PRESENTATION); 

iii. Simple farm level models relating to adoption of selected options with a 
range of stakeholders for better productivity and water use efficiency 
developed (NOT COMPLETE); 

iv. Financial and economic viability of the consolidated and validated options 
conducted (CHALLENGES ENCOUNTERED); 

v. Enabling policy and institutional conditions, recommendations for effective 
transfer, and scaling-up of the technological packages options developed and 
conversed with decision makers (NOT COMPLETE – LACK OF PROJECT LIFE); 

vi. Business conditions needed for the sustainability of these options are 
identified (COMPLETE BUT NOT FULLY DOCUMENTED AT PROJECT END DATE); 

Objective (b): 

i. Analysis of the grass-root institutions, review of inventory and SWOT 
analysis conducted (COMPLETE); 
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ii. Best organizational form for farmers to adopt commercial options: what is 
the social capital needed (resilience, binding elements, trust, leadership, 
governance structure) analyzed (NOT COMPLETED); 

iii. Best bet matured elements for adoption of the models developed 
(COMPLETE BUT NOT FULLY DOCUMENTED); 

iv. Best capacity development strategies to attain maturity are implemented 
(LACK OF PROJECT LIFE TO FULLY CONTEMPLATE); 

v. Analysis of the service delivery agencies in the private and public sectors 
(extension, seeds, machinery, input suppliers, markets, etc.) conducted 
(COMPLETE WITHIN THE FRAMEWORK OF ACTION RESEARCH); 

vi. Identification of the best form of relationships and linkages between service 
providers to achieve economies of scale and ensure the sustainability of scaling 
up options developed (COMPLETE BUT NOT FULLY DOCUMENTED AT PROJECT 
END DATE); 

vii. Regulatory and policy framework that affects the scaling up of the options: 
conducive or prohibitory, needs for improvement (for businesses, farmers, 
support services, extension, etc.) analyzed (COMPLETE, BUT IN NEED OF 
SYNTHESIS AND ARTICULATION WITHIN A SET OF BRIEFING NOTES) 

 

II. IMPLEMENTATION PROGRESS: 

A. Project expenditure by year 
 
Financial reports, including audited statements, have been submitted 
separately. A summary of expenditures and receipts is as follows: 

 
Total Project Budget Year: 1  Year 2 Total Expenditure 
Funds received 637,931 0 637,931 
Expenditure 781,119 149,410 930,529 
Balance  (143,188) (149,410) (292,598) 

 
On March 12th, 2016, $539,471 of the allocated $1,470,000 remained 
underutilized. 

  
B. Brief comments on expenditure 
 
A significant component of underutilized funds relates to “salaries and 
allowances” for ICARDA research staff (53%). In large part, this reflects the 
impact of a delayed start to project implementation, together with issues 
related to travel (visa acquisitions, instances of instability in country) that 
affected the ability for social scientists at ICARDA to fully and effectively 
engage on aspects related to: (i) economic analysis; (ii) gender; and            
(iii) functional innovation systems. These areas were scheduled for intensive 
engagement in the event of successful acquisition of a no-cost extension 
period together with technical backstopping of livestock scientists at ICARDA 
who had not been fully engaged, but required in terms of providing 
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recommendations for sustainability of initiatives undertaken and potential 
‘corrections’ through technical backstopping of activities related to livestock 
feeding technologies and practices and more generally, animal health. The 
need for more intensive engagement of socio-economists was raised at the 
steering committee meeting held in Cairo on November 25th, 2015 but not fully 
enacted due to: (i) scheduling conflicts with end of year commitments on 
reporting, (ii) holiday leaves for staff (December-January), (iii) unexpected 
departure of the project coordinator (Marwan Owaygen) in January 2016; and 
(iv) delays in the transmission of a decision for a no-cost extension. 
 
C.  Physical progress by component/output against targets 

 
As noted in the section above. 

 
D. Progress by Components/Outputs realized since the submission 

of previous report  
 

As this is a final technical report, progress has been reported for the full life of 
the project. Where relevant, mention is made on actions taken to address 
comments made on previous reports or recommendations made by the project 
steering committee. 

 
E. Difficulties encountered and measures taken to resolve problems   

In January of 2016, the coordinator for this initiative stepped down from his 
position at ICARDA, leaving a vacuum at a critical period of the initiative, given 
three months to closure. A caretaker role was assumed by ICARDA’s social 
scientist, based in Cairo, and one who would lead the workshop proposed for 
May 2017, if granted; as well as the development of knowledge material 
stemming from this engagement.  

 
III. INNOVATIONS   

 
Technical innovations: 

1. Efficient (maize) silage production aimed at reducing post-harvest waste, 
reduction in environmental pollution (burning of waste), and aimed at 
improving livestock productivity in milk production (Egypt); 

2. Cultivation of Berseem Clover as a mono-cut forage crop to be planted after 
summer harvesting of corn and prior to the planting of winter wheat in order 
to improve milk productivity (Egypt); 

3. Improved chickpea and vetch varietal introduction and demonstration to 
reduce the off season livestock feed gap and enhanced returns to goat 
rearing operations (Ethiopia); 

4. Improved fattening and rearing practices to support greater returns within 
local markets (Yemen, Kenya); 
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5. Improving returns to wheat and vegetable crops (onions and tomatoes) 
through higher productivity and linkages to markets 

Organizational innovations: 

1. Village based milk collection and processing, with attention to hygiene and 
price premiums relative to local milk collector prices (Egypt) 

2. Improving wheat productivity and linking farmers to flour mills for 
guaranteed prices (Eritrea, Kenya) 

3. Community based goat breeding programmes - building on existing 
interventions nationally (Ethiopia) 

4. Auctions for live animal sales, tied to dissemination of improved sheep 
fattening practices (Kenya) 

5. Facilitating technical and economic (microcredit) support in the development 
of piped irrigation infrastructure and linked to parallel IFAD supported 
initiatives within the catchment area (Sudan) 

 
II. GENDER ISSUES 

Notable outcomes related to gender have not been explicitly stated within this 
report. In part, this relates to a lack of understanding (or misunderstanding) on 
the part of national partners that participation of women in project activities 
does not necessarily translate into empowerment and nor into changes in social 
and cultural norms wherein equity and equality in access to resources often 
persist. A more detailed engagement on gender was highlighted by the steering 
committee in a meeting on November 25th, 2015 but with little opportunity for 
action given a fast approaching end of project timeline. One key lesson learned 
is that there is a need for greater knowledge and understanding of gender in 
agricultural development, and particularly so in relation to initiatives aimed at 
out scaling innovative processes and technologies where issues of equity in 
access to resources and equality in opportunity are concerned.  

 
III. Nutrition (if applicable) 

n/a 
 

IV. PARTNERSHIPS 
 
National partners: 
Egypt:  Agricultural Research Centre (ARC) 
Ethiopia:  Ethiopian Institute of Agricultural Research (EIAR)  
Ethiopia:  Amhara Agricultural Research Institute (ARARI) 
Eritrea:  National Agricultural Research Institute (NARI) 
Kenya: Kenya Agricultural and Livestock Research Organization (KALRO) 
Sudan: Agricultural Research Corporation (ARC) 
Yemen: Agricultural Research and Extension Authority (AREA) 
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(Notable) private, parastatal and civil society collaborators: 
Tsehay farmer cooperative union (Ethiopia) 
Amhara Seed Enterprise (Ethiopia) 
Misr Al Kheir Foundation (Egypt) 
Juhayna Food Enterprises (Egypt) 
Red Sea General Mills (Eritrea) 
Narok Livestock Traders Cooperative (Kenya) 
Rupian Technologies Ltd. (Kenya) 
 

V. KM Products 

As noted within the summary, these products have not been fully realized in 
light of delays in the completion of key project activities. A proposal for a 
knowledge centred workshop cum write-shop in the middle of May 2017 would 
yield a number of products aimed at showcasing project successes, as well as 
products aimed at informing the global agricultural research and development 
communities on lessons learned in terms of “scaling up”. 

 
VI. CONCLUSIONS  
 
A synthesis of lessons learned has been provided within the introductory 
“Summary” section. Individual country reports are presented in the following 
section. Each have been presented in a different style, and amenable to the 
nature of interventions undertaken and the contextual nature of the 
interventions undertaken. 
 
All country partners have highlighted the need for further development of the 
initiatives undertaken within this initiative, in terms of a better articulation of a 
R2B framework within their contextual environments; and in terms of learnings 
attained from global experiences within the larger thematic area of agricultural 
innovation systems. This is a significant outcome, in so far as it relates to a 
potential shift in conventional wisdom, as well as in the potential for shifts in 
how research is conceptualized and undertaken within national centres of 
agricultural research. 
 
One clear lesson learned is that ‘scaling’ takes significant time and facilitation. 
A two-year initiative is simply not sufficient to ensure sustainability in process 
and particularly so given agricultural seasons and the vagaries of weather and 
drought in dryland areas. Equally important is the need to incorporate issues of 
scaling into project interventions at an earlier phase, as opposed to staging the 
many processes within a system of innovation: invention, adaptation/adoption 
and enabling policy and economic environment. These processes should not be 
seen as additive, but rather as cyclical and reinforcing process within a system 
that incorporates both technical dimensions and social (human interaction) 
dimensions, with trade-offs that are inherent and which need to be understood 
and negotiated.   



 

 

 

 

 

 

 

 

 

 

 

 

 

EGYPT FINAL TECHNICAL REPORT 



                                                                        

 

 
 
 
 

Integrated Agricultural Production Systems 
For the Poor and Vulnerable in Dry Areas 

 
 
 
Grant Title: 
 

Improving smallholder farmer livelihoods in the Nile Valley and Sub-
Saharan Africa Region through transforming research outcome to create 

commercial opportunities 
 
 
 
 
 
 

      Duration : 2 Years (March 13, 2014 – February 12,2016) 
 

 

Progress Report  – Egypt 
 
 
 
 
 
 

May 2016 
 
 

 



 2

Background:  

        The first phase of this project was titled “Improving the livelihoods of 

Rural  Communities in the Dry Areas: Sustainable Crop and Livestock 

Management” . The project started September 2010 and terminated in 

September 2013 (three- year duration). The project aimed at increasing 

agricultural production , improving farm household income and using the 

integrated natural resources management and community-based participatory 

approach to enhance food security, livelihood and adaptive capacity of 

resource poor farmers to cope with climate changes and vulnarability. Six 

districts were selected in Assiut governorate , and tewenty farmers in each 

district were nominated to participate in the project. Assiut governorate was 

selected due to several factors: (1) cultivated area for each family is very 

limited, (2) low income and low crop production which due to several bio-

physical and economic factors as follow: 

(a) Poor soil fertility as a result of poor management. 

(b) Limited use of fertilizers . 

(c) Wide spread of agricultural pests as aphids in wheat and faba bean  

(d) Infestation with of specific weeds as wild oats in wheat and other 

winter crops. 

(e) Lack of implementation of recommended technological packages and 

limited access to extension services. 

(f) Non-availability of high quality seeds. 

(g) Poor water and crop management for sustainable agriculture . 

(h) Lack of technical knowledge in livestock management and little 

harvest of milk. 

 

       The project in phase I supported farmers with new crop cultivars 

characterized by tolerance to heat stress, high yield potential and resistance to 

crop diseases.  
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The project also introduced new crops to the farmers to increase their incomes 

and applied different crop intensification methods to increase profits out of the 

same owned area. The project applied research outcomes on farmers' fields 

including recommended cultivars and hybrids, agricultural technological 

package, water management and recommended animal husbandry 

methodology. The main achievements of project phase I activities can be 

summarized as follow:  

  

1- Increase crop production of field and vegetable crops as a result of 

planting new adapted cultivars  and applying the recommended 

technological packages . 

2- Disseminate planting crops on raised beds which resulted in higher 

grain yield by about 20% , saving about 25% of irrigation water, 

decreasing fuel amounts required for irrigation pumps operation and 

increasing nitrogen use efficiency .  

3- Crop intensification increased agriculture production per unit area 

leading to higher income.  

4- Making silage from corn and sorghum stalks after harvesting ears 

increased farmers' income, availability of animal forage in summer with 

higher nutrition value and saved environment from burning corn and 

sorghum residues.  

5- Wheat straw treatment with urea increased protein content from zero to 

8% to increase straw nutritive value for animal feed. 

6- Improve livestock management by introducing new formula of animal 

feed, better management  in animal housing , animal health care and 

other management methodology had resulted in increasing animal 

weight and milk harvest. In addition, the project supported farmers with 

a new breed of sheep "Alfrafra" which is tolerant to heat stress and 

females produce twins when crossed with Alfrafra rams . 
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7- Capacity building for farmers and extension staff through training 

courses in crop and animal production.  

 

        These activities led to improving farmers' income, reducing costs of 

farming system, improving soil characteristics for sustainable agriculture, 

increasing farmers' knowledge through training courses and field visits. These 

gains improved smallholder farmers livelihoods using the integrated natural 

resources management to enhance food security for poor farmers .  

 

Lessons learned from phase I:  

1- High impact of planting leguminous crops on soil fertility and 

agricultural sustainability. 

2- Multidisplinary approach resulted in better improvement in plant and 

animal production . 

3- Links between farmers and private sector to provide their needs of seed, 

fertilizer, pesticides and animal feed. 

4- Importance of training and field visits to accelerate adoption of new 

technological packages. 

5- Crop intensification is a good approach to increase crop production and 

consequently farmers' income. 

6- More efforts are needed to improve productively of small animals as 

sheep and goats. 

7- Post harvest treatments to utilize crop residues as fodder as making 

silage from corn stalks and treating wheat straw with urea to raise its 

nutritional value.    

 

Project Phase II: 

The title of the project is “Improving smallholder farmer livelihoods in 

the Nile valley and Sub-Saharan Africa region through transforming research 

outcomes to create commercial opportunities”.  
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The overall goal is to enhance smallholder farmers’ livelihoods through 

innovative research to business  (R2B) platform.  

 

The main objectives of the project can be summarized as follow:  

1- Merge the research and development demands to alleviate poverty. 

2- Improve water productivity .  

3- Capacity improvement of farmers especially gender through 

demonstrations of research outputs . 

 

The overall goal and the main objectives are complementary to those in phase I.   

The project in phase II will link research outcomes to business enterprises 

involved in technology transfer . Moreover , the project will have linkages with 

IFAD projects in the region and will cooperate for complementary application 

and experience exchange, the two IFAD projects working in Upper Egypt are:  

 

1- On – farm Irrigation Development Project in the Old Lands (OFIDO 

2010-2018). 

2- Promotion of  Rural Incomes through Market Enhancement Project 

(2012-2020). 

 

Therefore, the project committee selected El- hammam village in Abnob 

district and Arab Motair in El-Fath district for the activities of the project . 

Visits to the two sites revealed that the main activity of small holder farmers is 

a mixed farming system including planting field crops and animal production . 

The main crop in summer is corn while wheat and clover (berseem) are the 

main crops in winter. Farmers in the two villages suffer from lack of forages 

in summer in addition to low milk harvest of their livestock . Therefore, the 

project activities in phase II included making silage from corn stalks which 

was demonstrated in phase I, helping farmers in silage marketing , developing 
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animal production , providing farmers with new forage crops through crop 

intensification to increase their income without reducing crop production of 

their field crops. In addition, farmers have many constraints in milk marketing 

where traders from other villages buy the milk with low prices and sometimes 

leave the milk for farmers which causes big losses and they have to give the 

milk for free to their neighbors. Therefore, the project activities included 

helping farmers in marketing milk production in addition to improving animal 

production which will be introduced in animal production component in this 

document. 

 

I . Achievements of Crop Production: 

A. Making Silage: 

The project demonstrated making silage from corn stalks after 

harvesting corn ears.  Demonstration included making silage for ten farmers in 

each village. Many farmers adopted this procedure to have forage for their 

animals at the time of lack of forages and to save their environment from 

burning corn stalks . However, farmers made big amounts of silage and there 

is no marketing for it. Therefore, the project contacted Misr El-khair farm for 

animal production in Assiut where they use big amounts of corn silage in 

feeding cows. A meeting between Misr El-khair administration, farmers from 

the two village and the project coordination committee was held in Assiut. 

Misr El-khair technician explained the conditions of corn silage and how to 

apply the agricultural practices for good quality silage. Discussions included 

planting area, amounts which must be delivered within specific time and other 

conditions. The farmers found many constraints to plant corn for making 

silage according to Misr El-khair conditions. However , the main limiting 

factor was the price per ton offered by Misr El-khair (MK) which was very 

low. Hence, farmers refused to produce corn silage for MK. However, the 

project tried to raise the price and support farmers with corn seeds but Misr 

El-khair refused to receive corn silage from the farmers and refused to raise 
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the price. Farmers decided to make silage for their needs only and market 

excess silage within their villages if possible.  

 

B. Crop Intensification and Planting Fahl Berseem:  

Because animal production in the two villages of the project represents 

an important part for farmers' income and there is lack of fodder and forages 

to feed livestocks, therefore , the project introduced fahl berseem a mono-cut 

forage crop to be planted after harvesting corn and before planting wheat. The 

main target of introducing fahl berseem is to increase farmers' income through 

crop intensification instead of leaving the farm fallow between summer and 

winter seasons, planting leguminous crop (berseem) between two graminea 

crops (maize and wheat)will help in fertility build up of the soil for sustainable 

agriculture and consequently increasing crop production.  Moreover, fahl 

berseem has a better nutritional quality than wheat and maize straw and corn 

silage . Farmers are used to feed their animals on wheat and corn straw and 

they used corn silage after the project started its activities. Fahl berseem was 

planted last season (2014/2015) and farmers used it in feeding their animals 

and noticed the better performance of the animals and the increase in milk 

harvest . Chemical analyses of fahl clover, maize straw and silage are 

presented in Table (1)  

 

Table (1) Total nitrogen and protein percentages of fahl clover, maize straw 

and maize silage . 

No Sample Total nitrogen % Protein % 

 

1 Fahl clover 2.85 17.82 

2 Maize silage 1.51 9.45 

3 Maize straw  0.58 3.65 
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Date presented in Table (1) show that fahl berseem has the highest protein 

percentage (17.82%) while maize straw contains 3.65% , maize silage provide 

9.45% protein . Farmers gained more milk after feeding their animals on Fahl 

berseem which contains protein about five folds that in maize straw and 

almost double that in maize silage . Planting Fahl berseem added about 3000 

L.E. to farmers income in about 75 days and increased soil fertility after 

cutting berseem . Table (2) shows soil analysis of total nitrogen after 

harvesting maize and berseem . Data revealed higher nitrogen percentage in 

the soil after cutting berseem. This type of crop intensification resulted in 

higher wheat grain yield after cutting berseem than planting wheat after 

harvesting corn (the tradition procedure by farmers). The project provided ten 

farmers in each village with berseem seeds and results are shown in Table (3). 

The Data show that farmers gained more than what is equivalent to 40 ton/ha 

of fodder with added value more than 3000 L.E.  
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Table (2): Soil analysis of total nitrogen in soil samples after harvesting 

corn and after cutting berseem . 

No. Soil  Sample Total Nitrogen % 

 

1 After harvesting corn  0.163 

2 After cutting berseem 0.171 

 

Table (3): Average fodder yield of Fahl berseem in twenty fields in El-

Hammam and Arab Motair villages. 

 

 

No 

El-Hammam Arab Motair 

Yield (ton/ha) Yield (ton/ha) 

1 44.5 39.2 

2 44.1 41.8 

3 43.8 44.0 

4 45.4 34.1 

5 43.2 37.1 

6 43.2 39.0 

7 36.6 42.6 

8 34.1 33.5 

9 33.6 33.9 

10 34.0 35.0 

Mean 40.3 38.0 

General Mean                                39.2 
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Table (4) Average grain yield (ton/ha) of wheat planted after harvesting 

corn and after cutting Fahl berseem. 

 

No 

El-Hammam Arab Motair 

After corn 

(ton/ha) 

After berseem 

(ton/ha) 

After corn 

(ton/ha) 

After berseem 

(ton/ha) 

1 8.46 9.32 8.46 9.18 

2 7.92 9.47 7.99 8.68 

3 7.83 9.44 7.20 8.37 

4 7.63 8.42 7.67 9.01 

5 7.56 9.45 7.38 8.24 

6 7.96 10.08 8.28 9.00 

7 7.96 8.87 7.92 8.73 

8 7.92 8.71 7.38 8.06 

9 9.00 9.81 8.91 9.65 

10 7.70 9.25 8.03 9.31 

Mean 7.98 9.28 7.85 8.86 (13%) 

  

The project provided 20 farmers in the two villages (ten in each village) 

with wheat seeds to be planted after cutting berseem to be compared with that 

planted after harvesting corn . The project planted wheat on raised beds to 

demonstrate and disseminate that technology to farmers. Grain yield of wheat 

was evaluated under the two conditions (after corn and after fahl berseem). 

Table (4) shows wheat grain yield in the two villages, data revealed the 

superiority of grain yield of wheat planted after cutting Fahl berseem over that 

harvested after corn . Average  grain yield in El-Hammam was 9.28 ton/ha 

after barseem vs. 7.98 ton/ha  after corn (16.22 % increase) and 8.86 ton/ha 

after berseem vs. 7.58 ton/ha after corn in Arab Motair (12.84 % increase). 

These findings confirm  increasing farmers' income through planting Fahl 

berseem (added value) and increases in wheat grain yield . 
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C. Out- puts and Out –comes of Crop Production Component: 

1- Making silage: 

C.1. Making silage 

Farmers were used to harvest corn ears and cut the stalks then pile them at the 

sides of irrigation canals, drainages, or at the two sides of the roads. Corn 

residues created many problems for the farmer and became a source of rodents 

, snakes and other pests. Therefore, farmers used to burn corn residues which 

is harmful to the environment (air and soil pollution).Making silage had good 

effects on the environment and provided farmers with feed for their livestock 

at the end of summer season  where there is no green forages available for the 

animals. Silage contains higher Protein percentage than corn stalks (9.45 vs. 

3.65) as shown in table (1) which resulted in better performance of the 

livestock and higher milk harvest leading to higher income for the farmers. 

Farmers gained about 30.6 tons of silage per ha for feeding animals ; extra 

silage over their needs was a source of about 1000-2000 EGP. The practical 

training on making silage from corn stalks raised the ability of participants and 

their neighbors on making silage and increasing their income while reducing 

air pollution and keeping relatively cleaner environment.  .  

 

C.2. Crop intensification:  

Farmers were used to plant corn in summer and wheat in winter. Corn being 

harvested in September and wheat planted in November then farmers were 

used to leave their fields fallow during September and October until mid-

November. The project introduced fahl berseem seeds to farmers and held 

training courses for planting berseem after harvesting corn and before planting 

wheat . This type of crop intensification increased farmers income by 3000 

EGP in 75 days (berseem duration in the soil). In addition, berseem has higher 

protein percentage than corn silage and corn straw (17.82 vs . 9.45 and 3.65% 

respectively) as shown in table (1) . Availability of berseem at that time led to 

higher milk harvest from livestock and better performance of the animals. 
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Moreover, planting berseem between two cereal crops (corn and wheat) 

improved soil characteristics and helped in building up soil fertility as a 

leguminous crop which resulted in ling her  wheat production by about 3-2 

ardab/fed (average increase of the two villages as shown in table 4). Increases 

in wheat grain yield increased farmers' income by 1344 EGP per faddan . 

C.3. Planting wheat on raised beds:  

One of the good out-comes of the project in phase I   and II is training farmers 

on planting wheat on raised beds which resulted in:  

1. Saving of 30 to50 kg of seeds used in planting . 

2. Saving more than 20% of irrigation water and increased fertilizer use     

    efficiency. 

3. Reducing amount of  fuel for irrigation water. 

4. Decrease in time of irrigation which reduceds labor costs. 

5. Planting on raised beds reduceds opportunities for wheat plants lodging 

saving more crop for farmers.  

6. Results of planting wheat on raised beds indicated that wheat productivity 

had increased by about 20% that the traditional method.   
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II. Livestock Management Component 
 
Outline for phase I of the project  (2011 – 2014) 
 

Project site:   Assiut Governorate (Egypt) including six districts 

     

Appraisal of Animal Production Component 

- Participating farmers in the project were visited to recognize animal 

production activities (2011) . 

- Initial information were collected from 14 farmers about pattern of 

animal feeding, animal housing, raising young animals, fertility 

management and prevention against common diseases.       

- Data collection using questionnaire were analyzed for economic 

appraisal of animal productivity 

 

Statistical and descriptive findings of the collected data: 

Table (5) display the holding capacity and production purpose among the 

targeted farmers whereas, table (8) show percentages of constraints facing 

improvement of animal productivity as assigned by farmers.  

  

Managerial aspects of animal breeding:  

- Winter and summer feeding depends on a mixture of  wheat bran and 

mesh yellow corn in addition to fresh clover (Trifolium alexanderinum) 

and maize stalks or wheat straw when available. 

        -     Prolonged calving interval and low fertility rate 

- Daily milk yield of native cattle 5-6 kg ( 4 LE /kg ),  Daily milk yield of 

buffaloes 6-8 kg ( 5 LE /kg ) 

- Artificial insemination (AI) service is not available in  many districts.          
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Constraints of animal productivity (Observations):  

- Absence of knowledge about animal husbandry  

- Lack of training programs on animal production aspects  for extension 

staff. 

- Malnutrition of animals particularly at small holders level due to 

improper feeding pattern 

- Lack of hygienic considerations in structure and space concomitant in 

Animal housing 

- Poor veterinary services and AI services 

- Instability of animal holding or targeted production purpose due to 

socio-economics. 

 

Table (5) Holding capacity and production purpose among targeted farmers  

  Holding capacity and production purpose 

Categories Breeds Small 

holder 

Production 

purpose 

Medium 

holder 

Production 

purpose 

Cows or 

Buffaloes  

Crossbred or 

Local  

1-3 Milk for home 

consumption  

5-9 Milk marketing  

Heifers  Crossbred or 

Local  

0-1 Replacement  2-4 Replacement  

Off-springs  Crossbred or 

Local  

1-2 Raising  2-5 Replacement  

Sheep or 

goats  

Local  3-5 Fattening  8-12 Replacement + 

Fattening  

Lambs or 

kids  

Local  1-3 Raising  4-8 Raising  

 

Suggested innovation packages: 

1- Upgrading animal productivity of animal holders by improving  skills and 

providing technical material. 
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2- Setting up training courses on livestock management for both animal 

holders and extension staff. 

3- Adoption of demonstration packages to improve animal productivity (silage 

making, ration formulation, early weaning & fattening of calves and 

modification of animal housing).        

4- Genetic improvement of animal productivity by crossing native cattle, 

sheep and goats with purebred   

5- Improving animal health across collaboration with veterinary units. 

 

 Three main steps were considered for innovation:   (Training – Demonstration 

– Farm monitoring) 

 

Project activities implemented for animal production improvement during 

phase I : 

- Technical training: 

The first training course on animal husbandry in phase I (May 2011) 

- Six days training course (7 hours per day) was arranged on animal 

husbandry at Sakha training unit belonging to Animal Production 

Research Institute, Kafr El- Sheikh Governorate (May 2011) 

- The course was attended by 11 farmers (participating in the project ) 

besides 11 extension men. 

- The course covered all subjects pertinent to animal husbandry such as 

reproductive disorders in dairy animals, raising and growing calves, 

management of pregnant and milking cows, principles of animal 

nutrition, raising sheep and goats…….etc.               

- Implementation of extension packages and demonstrative activities.  

- Extension materials was distributed among the animal holders to 

showits importance in improving animal productivity. 

The second training course on animal husbandry in phase I (April 2013) 
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• 12 nominees were belonging to the regional project countries, i.e. 

Egypt, Sudan, Ethiopia and Yemen  

   The training course was implemented at The International Livestock 

Management Training  Center - ILMTC (Sakha), Animal Production 

Research Institute (APRI). The course was  70 hours training period (7 

hours per day) including lectures and field training at Sakha experimental 

farm.  

New concepts were considered in the plan of this course :  

• The training course focused on subjects that are closely related to the 

social and environmental conditions in regions of the trainees.  

• Range managements, Optimum utilization of field by- products,  

• Alleviation of heat stress among animals and making improved dairy 

products  

• Lectures and practical training were presented in both English and 

Arabic languages   

 

Demonstrative activities: 

Extension packages for project participants is presented in table (9) 

Farm monitoring visits: 

• Monitoring visits were performed on biweekly basis to follow up: 

• Utilization of corn stalks silos performed on October 2011  

• Revealing obstacles of animal raising and farm management.  

•  Detect the impact of dispatched extension materials for improving 

animal productivity.  

• Updating the farmer knowledge concerning animal husbandry.  

• Improving animal feeding during summer, utilization of farm by-

products in animal feeding and conservation of green forages.  

• Suggesting methods to alleviate animal heat stress during summer  

• Improving animal housing by shading,  
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• Short term cooling of cattle by water, increasing daily water 

consumption, supplement of buffers to justify rumen pH, feeding 

animals on succulent forages.  

• Udder care and mastitis control during summer was discussed.  

• Extension booklets were given to farmers.  

Table (6) Impact of training, innovative packages and monitoring visits (Phase I) 

Means of Verification Impact Remarks 

Mortality rate of young animals  Nill   

Affection by Infectious diseases  Nill  FMD was spreading on 

2012  

Control of parasites  Relative improvement  Mass treatment is required  

Crossing local sheep with Frafra ram  11 cross lambs born Ewes of neighbors were 

also crossed 

Culling improper producing animal  4 cows replaced   

Interest for genetic improvement  Arrangement to purchase Truntees cattle (APRI)  

Use of supplemental protein 

(Concentrate)  

Positive detection 

for fattening  

High cost of concentrate 

hinder continuous use  

Control of mastitis  Only one case  Focus on subclinical cases  

Rely on subsidy  Negative impact  Encourage Banking loans  

Housing system improved  Relative improve  High cost of required 

material  

Tendency for single production 

purpose  

Relative   

Marketing of products  Impediments for small holders (Co-operatives)  
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Project Second Phase Outline  (2014 – 2016) 

 

Project site:   Assiut Governorate (Egypt) including two villages:  

               El-Hamam (Abnob District) and Arab Mtair (El-Fath District) 

Since positive impacts of technical innovations were detected among phase I 

participating farmers when compared and with neighbor farmer. It was 

interesting to transfer from research oriented activity into marketing oriented 

disciplines. Therefore, some ideas were suggested for promotion of marketing 

products. 

In the second phase of the project, it was decided to focus efforts toward 

upgrading skills of large number of farmers in two villages within two districts 

(i.e Abnob and El-Fath). Both districts are subjected to  developmental support 

implemented by IFAD. Twenty new farmers in each district were chosen to 

participate in the project activities. Since both districts were involved in 

disciplines of the first phase, similar managerial aspects of animal breeding 

and constraints of animal productivity were observed (Table 7 and Table 8).  

 

Activities and achievements of phase II: 

1. The third training course on animal husbandry was performed in 

February 2015 at Sakha training unit. Eighteen farmers and two 

extensionists attended this course. Program of training was similar to 

that of May 2011 . 

2. On farm monitoring  (animal husbandry, ration formulation and 

introduce further extension materials) 

3. Silage making during summer and winter using different by-products. 

4.  Intensive care of rams during the transition period. 

5. Enhancement of veterinary services and mass treatment. 

6. Making hay from the excessive Egyptian clover (Trifolium 

alexanderinum) for animal summer consumption. 

7. Alleviation of summer heat stress among different species of animals. 
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    8.Giving interest for sheep breeding as a rapid source of income and 

efficient consumer of farm byproducts. 

      9. Continuous crossbreeding of local sheep with Frafra breed to upgrade 

fecundity of  females. 

     10.Cultivation of Barseem Fahl (single cut) to increase forage production 

before wheat cultivation.  

Table (7) Land and animal holding in the project area (Phase II). 

District Abnob El-Fath Total Remarks 

Villages  EL-Hammam Arab motair   

No. Farmers  16 15 31  

LAND 

TENURE  

1.73 F 1.53 F 1.63 Average  

Mature Cows  30 20 50 Small Holding 

Young Stock  33 16 49 16 M and 19 F 

Total  63 36 99  

Pregnancy %  66.7 65   

Mature Buffalo  6 12 18 Limited 

Young Stock  3 1 4 1 M and 3 F 

Total  9 13 22  

Pregnancy %  83.3 100   

Sheep  24 34 58 Higher interest 

Goat 17 19 36  
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Table (8) Percentages of farmers facing constraints of animal productivity 

improvement as assigned by farmers (1st and 2nd phases of the project) 

Constraints  Percent of farmers complained 

 Phase I Phase II 

Lack of fodders 8 14 

High prices of concentrates 35 42 

High prices of vet. medicines 10 12 

Lack of veterinary service 17 20 

Poor milk marketing channels 9 15 

Poor animal marketing channels 7 8 

Inability to purchase good breeds 15 12 

Lack of artificial insemenation 8 20 

Table (9) Distribution of extension packages for project participants of phases and 2of 

the project 

Extension packages  Demo 

application 

No. Beneficiaries Project 

Subsidy % 

  Phase I Phase II  

Genetic improvement  

Frafra rams for crossbreeding sheep 

Individual 

 

5 21 25 

Utilization of field by products  

Silage making  

Group 

 

3 20 50 

Raising nutritive value   

Wheat straws treatment with urea  

Group 

 

14 10 100 

(Concentrates 44% CP)  

Soybean cake 

Individual 

 

10 24 50 

Intercropping  

Fodder beat cultivation 

Individual 

 

4 ----- 100 

Mufeed blocks (Supplemental feed)  Individual 14 ----- 100 

Mineral deficiency treatment  

Mineral blocks 

Individual 12 30 75 

Hoof nipper  (Hoof care)  Individual 9 ----- 100 
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Promotion of Marketing products: 

Available Opportunities for marketing milk were monitored and evaluated 

and different alternatives were studied . The following options were on the 

table.   

A. Juhyna milk company in Assiut could receive big amounts of cow milk and 

the factory is near by the two target villages . 

B. Mmilk traders and cheese making factories in Assiut  could use the two 

villages milk.  

C. Establishing milk collection unit in one of the two villages and training the 

farmer on processing milk products.  

The project team worked very hard on the three options but efforts succeeded 

in establishing milk collection unit in Arab- Motair village (the third option) 

and the constraints of the two firstoptions can be summarized as follow:  

 

A. Juhyna milk Company: 

The project team visited Juhyna company in Assiut and explained the mission 

of the project and than it is mainly a development project to help poor farmers 

in marketing the milk production because they loose big money when they sell 

it to the small traders on the villages. However, Juhyna team apologized for 

not receiving farmers milk production for the following seasons :  

1- Juhyna contract big farms only not small farmers as they receive big 

amounts of cow milk only for continuous work of the factory.  

2- The milk must be harvested mechanically while farmers harvest milk 

by hands.  

3- Received milk must meet their conditions for processing yogurt 

including pH value, acidity, bacterial count (the most important 

parameter) and other conditions.  Produced milk by farmers could not 

meet these conditions especially bacterial count as that factory is 

specially for making yogurt.  
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B. Milk traders in Assuit: 

The project team looked for the seconed option and visited  about six markets 

deal with milk and its products as cheese and yogurt. All two-month efforts 

failed to contract farmers with any factory because they receive buffalo milk 

only while the main problem of the farmers is marketing cow milk and they do 

not have the transportation mean to deliver milk to traders in Assuit.     

 

C. Establishing milk collection unit: 

General discussion between the nominated owner of the village collection unit 

and village cooperative director included the following points: 

1- The main purpose to establish the village milk collection unit 

(VMCU) as assigned by the project and conditions needed to 

collaborate between village cooperative (VC) and the owner of the milk      

collection unit (OMCU). 

2- Official transfer of equipments and tools of VMCU (purchased by the 

project) from VC to OMCU.  

     In consequence, OMCU should be regularly keen to conserve and 

maintain the equipments and tools. Also, board of VC might have the 

responsibility of equipments and tools. 

3- It is conditional that milk collection goes from farmers to the 

collection unit without intermediate traders. 

4- Sanitary and industrial security rules should be considered. 

5- The OMCU must receive and purchase all cow and beffulo milk from 

the farmers of the two villages and neighboring with higher price than 

paid by traders.  

6- The OMCU must have the transportation means to collect milk from 

the farmers.  

Four farmers were nominated to prepare the collection unit but only one 

responded positively and prepared the unit according to the technical 

conditions assigned by the project . 
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 The essential purchased items needed for the milk collection unit (MCU) 

are as follow:  

Items Units required 

Milk cooling tank (Stainless steel one ton capacity)     1 

Milk cooling tank (Stainless steel 0.5 ton capacity)     1 

Milk separator 1 

Butter churner 1 

Milk collection buckets 50-60 kg 10 

Centerifuge unit 1 

Measuring and testing tools  group 

Cheese making vat  (200 kg capacity) 1 

Refregirater  1 

Electric generator (4 k watt) 1 

                                                   

The project purchased the needed items and provided them to the owner and 

helped him technically in fixing these items , both the project team and co-op 

team attended the establishment of the milk unit. Before starting the work and 

receiving the milk, four farmers (the owner and three assistances) attended a 

training course on milk preservation and processing in the Dairy Department, 

Agriculture Colloge, Assiut University for ten days. Official opening was held 

for the unit on 24/11/2015 in the presence of the official leaders of agriculture 

in Assiut governorate, working team of the project . co-op team, ICARDA 

regional coordinator, national coordinators of participating countries in the 

region  and Deputy Director of ICARDA (Dr. Kamel Shedid)  

 

The project tean monitored up the activities of the VMCU and the owner 

purchased milk from farmers with higher price than that paid by the traders . 

and purchased a small truck to collect the milk from farms, He also processed 
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cheese , yogurt, butter and ghee and started to sell his products in the 

surrounding villages and Assiut.  

The activities were extended to iclude  training for other farmers in Assiut 

governorate. A training course was held every week for farmers and 

extensionists from other project non-participating districts of Assuit 

governorate. The project provided transportation for about 20 trainees each 

time and training took place in one of Assiut University conference rooms 

then trainees were transferred to the VMCU in Arab Motair to get practical 

training by the owner and his assistants. Training included equipment 

management, milk preservation, making cheese and yogurt, separating fats, 

….. etc. The training was on Jan. 12 Jan 26 and February 9,2016. However, 

ICARDA fund was stopped and activities stopped after that.  

Out-comes of animal production component could be summarized as 

follow :  

1- Training farmers on animal husbandry and improving animal 

performance and milk harvest. 

2- Providing farmers with Frafra ram improved farmers' income giving 

twins out of cross breeding . 

3- Increasing milk production by feeding the animals on concentrates 

provided by the project as well as improving fattening . 

4- Capacity building in animal housing , veterinary, nutrition aspects and 

generally in animal husbandry. 

5- Capacity building in milk preservation and processing which helped in 

increasing their incomes.  

6- Increasing farmers' income by selling milk to the milk point with higher 

prices and losses due to not selling the milk were reduced or stopped.  
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CONCLUSION 

 

Planting wheat and other crops on raised beds increased grain yield , 

decreased costs of seeds , fuel and labor costs. Crop intensification increased 

farmers' income and improved soil characteristics. Making silage saved 

environment from pollution and increased farmers' income . 

 

Livestock management as a component of the mixed farming system 

needs capital assets which became relatively high for small farmers despite 

socio-economic importance of livestock in rural communities.  The project can 

provides one village in each district with a pilot milk collection unit to help 

farmers in marketing milk to increase their income in addition to training 

courses in producing other milk products.  
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Number of beneficiaries within the activities undertaken 2014 through 

2016. 

Activity Number of  beneficiaries 

Extensionists Farmers 

Training course in animal husbandry in 

Sakha training unit for ten days  

2 18 

Farm monitoring visits to farmers' house 

to update their knowledge in animal 

husbandry through biweekly visits to 

participants and neighboring  

8 60 

Making silage from corn stlks through ten 

demonstration in each village  

4 200 

Planting fahl berseem to apply three – 

crop intensification rotation 

4 50 

Training courses on managing the milk 

collection center (three courses in Assiut 

University and the milk collection center). 

12 48 

Training course in milk preservation and 

milk products in Assiut University for the 

owner and three assistants (10-day 

course). 

-- 4 

Planting wheat on raised beds  10 280 

Total  40 660 

 

    



 

 

 

 

 

 

 

 

 

 

 

 

 

ETHIOPIA (ARARI) FINAL TECHNICAL REPORT 



 

 

Project: Improving smallholder farmer livelihoods in the Nile Valley and Sub-Saharan Africa 

Region through transforming research outcomes to create commercial opportunities (funded by 

IFAD- 2nd phase) 

 

Report Rain fed Ethiopia component 

 

Technology package 1 : Improving farmers income from improved Kabuli chickpea and 

vetch production through linking farmers to a sustainable market  

 

Introduction 

The main purpose of improved chickpea and vetch variety with their production is to increase the 

cash income of goat keepers through the sale of grain and at improving the feed availability and 

quality. In this area, chickpea is major crops for the famers and they have grown the local 

chickpea variety with traditional system. In addition, majority of farmers mainly get their seeds 

from informal channels which include farm saved seeds, seed exchanges among farmers or/and 

local grain/seed market.  As a result of this the yield as well as the income generated from 

chickpea production are very low than what is expected. On the other side, feed shortage, 

especially during the dry season, is one of the major production constraints of the study area that 

contributes a lot for reduction of production and productivity of the livestock. 

 

By considering this fact, Gondar agricultural research center tested participatory adaptation trail 

to test the adaptability of different chickpea and vetch varieties released in 2012 cropping season 

at Gumara-Maksegnit watershed. The result of the trails showed that as there is high potential to 

increase yield, income as well as feed availability in the area. Therefore, this activity is initiated 

to increase goat keeper’s income through integrating improved chick pea and vetch production 

by targeting and creating sustainable market in the area. Research-to-business model approach 

will be used as a further development of organizational structure of the already organized 

community breeding program to be suitable as a market-oriented entity. 

 

 



 

 

Methodology/ Business plan 

 

In the watershed two Kabuli chickpea varieties (Shasho and Arerti) and two vetch varieties 

(Vicia atropurpurea and Vicia villosa) were selected through participatory variety selection 

studies conducted in the 2011 and 2012 cropping seasons. During the participatory variety 

selection study it was realized that by growing Shasho and Arerti farmers were able to gain 20% 

and 64% more income, respectively over growing the local variety. Furthermore, chickpea 

residue is a highly nutritious livestock feed widely used by farmers. On the other hand, Vetch 

varieties (Vicia atropurpurea and Vicia villosa) with a potential dry matter yield of 6.5 to 8.2 t 

ha-1 were selected through participatory variety selection. By supplementing crop residue, which 

is the main feed resource for the long dry season in the area, the productivity of farmers’ goat 

flocks could be improved. Goat fattening in the watershed is largely dependent on grazing, 

consequently goats are often marketed at low body weight. Therefore, through introducing the 

two Kabuli chickpea and vetch varieties with their agronomic packages farmers’ income could 

be increased, farmland soil fertility could be maintained and feed availability and quality could 

be improved. By integrating goat production with chickpea and vetch production farmers can 

fatten their goats and sell goats at better prices.  

 

For chickpea the technology package for the second phase includes two improved Kabuli 

chickpea variety Arerti with improved agronomic packages (row planting, proper weeding, 

bollworm control). The activities will be conducted for two years (2014-2016). In year one 

(2014), the project was implemented with the active participation of 42 farmers on a total plot of 

20 hectares. Each participating farmer has planted 0.25 ha of land to improved varieties. There 

were two clusters one at each village of Das Dinzaz and Degola Chinichaye villages. Each 

cluster grew only one of the varieties.  

 

For vetch, the technology package includes two improved vetch varieties (Vicia atropurpurea 

and Vicia villosa) with improved agronomic packages (row planting, proper weeding, insect 

control). In year one (2014), the project was implemented with the active participation of 32 



 

 

farmers on a total plot of 4.5 ha. Each participating farmer planted 0.125 ha of land to either of 

the vetch varieties. The activity was done Das Dinzaz and Degola Chinichaye villages.  

 

The business platform actors were Gonder Agricultural Research Center, Zone and District 

extension departments, Tsehay farmer’s cooperative Farmers’ Union, Amhara Seed Enterprise, 

Kabuli chickpea producing farmers, retailers, whole sellers, consumers, NGOs. Gondar 

Agricultural Research Center in collaboration with district office of agriculture selected and 

trained farmers and extension workers, delivered seeds of Kabuli chickpea varieties, organized 

field days, implemented and monitored activities, facilitated and monitored the functioning of the 

business model. IFAD project provided budget and technical backstopping. North Gondar Zone 

Administration office and Department of Agriculture and Gondar Zuria District Administration 

office played facilitation role. North Gondar Zone and Gondar Zuria District Cooperatives 

Offices linked farmers to market. Gondar Zuria District office of Agriculture selected farmers 

and organized clusters, organized field days, trained farmers and monitored implementation. 

Gondar Seed Laboratory office inspected the seed production process and certified the seed. 

Tsehay farmer’s cooperative Farmers’ Union is in the process of buy the seed.  

 

A planning workshop was held with farmers and business platform actors to have common 

ground and understanding on the research objectives and processes. Roles and responsibilities of 

actors and detailed activities were jointly planned in the workshop. Training on the production 

and management of chickpea and vetch were given to participant farmers.  

 

Two field days at vegetative and maturity stage were organized to assess farmers and local 

policy makers views and reactions. Data on farmers (participating and non-participating) reaction 

was collected. Sample yield from the Kabuli fields and from farmers field who grow the local 

variety were collected using quadrant. Production costs (seed cost, fertilizer cost, labor cost etc.) 

and product prices were collected and analyzed using simple descriptive statistics and 

CIMMYT’s partial budget and sensitivity analysis tool to compare the economic impact of 

improved chickpea technologies with farmers practice. 

 



 

 

Methodology 

Agricultural research results have been often reported to have immense impacts on productivity.  

However, agricultural research needs to think beyond increasing productivity-transforming 

research results to business to enable smallholder farmers to fetch more cash from the research 

results. This could be realized by establishing a research to business model (R2B) where 

businesses are taken as part of the solution to poverty reduction. The research to business model 

should work in such a way that partnerships, which include private sector, smallholder farmers 

and government, are key to gaining greater access to markets for small farmers so that they can 

increase their incomes. 

Research–to-business (R2B) model/approach is used to develop the organizational structure of 

the already organized community breeding program. R2B model facilitated linking up small- and 

medium-sized enterprises and smallholder farmers, in a mutually beneficial relationship between 

smallholder farmers and the private sector. 

 

The technology package used was improved Kabuli chickpea varieties (Arerti) with improved 

agronomic packages (row planting, proper weeding, bollworm control). The activity has been 

conducted for two years (2014-2016). In year one (2014), 42 farmers planted Arerti chickpea 

variety on a total plot of 20 hectares. Each participating farmer allocated at least 0.25 ha of land 

to improved varieties. There was two clusters one at each village of Das Dinzaz and Degola 

Chinichaye villages. Clusters were created by considering adjacent fields. Selecting participating 

farmers and clustering were carried out in collaboration with the district office of agriculture and 

development agents. In year two (2015), in addition to the 42 farmers of 2014 the technology 

package further implemented on about 99 more farmers with a total farm size of 37.5 ha. In total, 

in the two years about 141 farmers with a total farm size of 57.5 ha were reached and covered by 

improved varieties.  

A series of workshops were being held with farmers and business platform actors to have 

common ground and understanding on the research objectives and processes. Roles and 

responsibilities of actors and detailed activities jointly planned in the workshop. Then after, 

training on the production and management of chickpea was given to participant farmers.  

 



 

 

Field days at different growth stage in both years were organized to assess farmers and local 

administrators’ views and reactions. Data on farmers (participating and non-participating) 

reaction were collected. Sample yield from the Kabuli fields and from farmers field who grow 

the local variety was also collected using quadrant. Production costs (seed cost, fertilizer cost, 

labor cost etc.) and product prices have been collected and analyzed using simple descriptive 

statistics and CIMMYT’s partial budget and sensitivity analysis tool to compare the economic 

impact of improved chickpea technologies with farmers practice. 

 

I. Research to Business model (R2B) 

 

To convert research outputs to business sustainably, community based goat breeding participants 

used as an entry point for chickpea community based seed production. Community based goat 

producers were organized in a cooperative as goat husbandry and marketing cooperative at 

Dinizaz kebele. The main purpose of organizing farmers in goat market association is to generate 

better income for farmers who are organized in community breeding program. This cooperative 

can serve the bases for goat keepers to create horizontal coordination to goat keepers in a 

scalable structure and the vertical coordination with key buyers of their produces. 

 

The business platform actors were Gondar Agricultural Research Center (GARC), Zone and 

District extension departments, Tsehay Farmers’ Union, Amhara Seed inspection and regulatory 

office, Kabuli chickpea producing farmers.  GARC in collaboration with district office of 

agriculture selected and trained participant farmers and extension workers, delivered seeds of 

Kabuli chickpea variety, organized field days, implemented and monitored activities, facilitated 

and monitored the functioning of the business model. North Gondar zone and Gondar zuria 

district Cooperatives Offices have linked farmers to market. Gondar Seed Laboratory office were 

certified the seed after they have done field visit. Tsehay Farmers’ Union purchased the 

produced seed through primary cooperative by giving 15% premium price.  

 

Partnership meeting/discussion was held at Gondar among potential partners (GARC/IFAD, 

N2Africa, SNV and Tsehay union). During the meeting an agreements were reached to create 



 

 

synergy and Common activities like training, field day and etc were identified and planned 

together. Roles and responsibilities of each partner were identified and thus Memorandum of 

understanding (MOE) was signed among these partners.  

 

 

Fig.1The Research-to-Business Model of North Gondar 

For sustainably to convert research outputs to business, goat husbandry and marketing 

cooperative was established at  Dinizaz. The main purpose of organizing farmers in goat market 

association is to generate better income for farmers who are organized in community breeding 

program. In the breeding program in every six months, there is bucks selection based on farmers 

and breeders criteria. Only few bucks will which met the criteria will be selected and the others 

will be culled and supplied to the market. In addition old bucks and does in the stock should be 

either consumed at home or sold to the market. If these farmers organized and linked to the 

market they can fetch better price collectively.  

 

This cooperative can serve the goat keepers to create horizontal coordination of goat keepers in a 

scalable structure (allowing community-based breeding as well as the marketing of agricultural 

commodities) and the vertical coordination with key buyers of their produces. Goat husbandry 

and marketing cooperative plays a key role to establish research-to-business model sustainably 

by following the value chain of a given commodity. To meet this assumption through the 

collaboration of the district office of cooperative, goat husbandry and marketing cooperative was 

established at Dinizaz. Of the 62 community goat breeding members 42 members were pay the 

registration fee and buy share. The members decided to contribute 300 birr each to be the initial 



 

 

capital. (250 birr for share+50  registration fee). They have opned bank account in the name of 

the coomeratives and elected excutive, auding, marketing, credit committee. The coopertive is 

now under the process to get legal cerificate from the district cooperative offcice. 

 

II. Participant selection and area clustering 

Participant selection criteria were developed by GARC and Gondar zuria office of agriculture. 

Participant farmers’ selection and area (farmers’ field) clustering were carried out by Gondar 

Zuria office of agriculture experts and DA’s. Two clusters (Das Dinzaz and Degola Chinichaye 

villages) were selected. In 2014, A total of 20 hectare on 42 farmers’ adjacent field (at least 0.25 

ha on each) was selected and covered with improved variety. In 2015, scale 37.5ha of land on 99 

farmers’ selected. In the two year about 57.5 ha of land from 141 farmers covered with improved 

chickpea technologies. Basic seed was purchased from Tsehay union (partner) and distributed to 

participant farmers through in kind loan. 

Table 1. Chickpea participants and input distribution for community seed production   

Location  

(Kebele) 
Year 

Area(ha) 

Amount 

of seed 

(qt) 

Inoculant 

sacts) 

No of participant farmers 

 Male Female total 

Das Denzaz  

2014 

10 10 - 21 1 22 

Degola 

Chinchaye  10 10 - 20 0 20 

Das Denzaz  

2015 

18 18 25 54 0 54 

Degola 

Chinchaye  19.5 19.5 25 45 2 47 

Total  57.5 57.5 50 138 3 141 

 

III. Capacity development 

 



 

 

The main purpose of training was to build farmers and extension workers skills and knowledge 

on chickpea technology packages. In the two implementing years different training sessions were 

organized. The topics covered during the training included improved legume production 

agronomic practices and disease and pest management given by legume breeder and pathologist, 

inoculation given by soil agronomist, quality seed production(chickpea) by socio-economist & 

zone seed inspection expert, marketing (district cooperative expert), post harvest handling and 

market linkage/market chain. As shown in the following Table training was given for a total of 

255 farmers (7 women)  and  38 experts who are from zone and district office of agriculture and 

DAs.  

Table 2. Participants of the training at different time 

Technology year Kebele 
No of participant farmers No of Experts /DAs 

Male Female Total Male Female Total 

Chickpea  

community seed 

prodn  

2014 

 

Degola 24 0 24 4 2 5 

Dinizaz 26 3 29 3 3 6 

2015 

Degola 54 0 54 8 2 10 

Dinizaz 45 2 47 1 2 3 

Chickpea post 

harvest & 

marketing 2015 

Degola 54 0 54 8 2 10 

Dinizaz 45 2 49 1 2 3 

Total  248 7 255 25 13 38 

 

IV. Field day for technology popularization and Demand creation 

The main purpose of undertaking the field days was to create demand on chickpea technologies, 

create and strengthen linkage among stakeholders(enablers) who work on to improve chickpea 

value chain and finally to enhance technology multiplication and dissemination system.  The 

field days were done on both kebele’s. In each year, at Degoalkebele 3 clusters were visited by 

participants while at Denizaz, of the 2 clusters were visited by participants  



 

 

As shown in the following tables about 255 farmers and stakeholders from different levels were 

participated in the field day. At regional level: ARARI senior researchers of crop and socio-

economics research directorates, public communication were participated. At Zonal Level: Zonal 

Office of Agriculture, Zonal of cooperative promotion, Tsehay Union,  Zonal office of Seed 

inspection, North Gondar - livelihood improvement and sustainable resource management 

program, GARC, Ethiopian television were participated. At Districts level:- District office of 

Agriculture, cooperative, World vision and DA’s of both kebeles were participated in the field 

day.  

At Both kebeles Arerti Variety with its technology packages compared with local ones were 

demonstrated to the participants. Briefing and explanation were given to the field day 

participants about chickpea technology packages, how the by-products can be utilized for goat 

producers as feed to their goats and the participatory process and how this scaling up activities 

will be continued sustainably. During the each field days farmer’s reactions on Ararti technology 

package were collected. They have suggested that the main advantage Ararti variety and the 

technology packages compared to local variety and practices were 

- Arerti variety  is resistant to drought and disease  

- Row planting has brought vigorous growth but it demands high labor 

- 2-3 times plowing reduces weed and diseases infestation 

- Arerti variety  has good branching ability and its biomass is will be good source feed goat 

and other livestock 

- Arerti variety  has large number of pods per plant 

- Arerti variety  large seed size preferred by market 

Finally, at the end of each field day the participants had intensive discussion about how to 

sustain the system for long time without any other external support. Furthermore, the seed 

production and marketing procedure, criteria on quality seed production, the roles and 

responsibilities of the local institutions were briefly discussed.  

 

 



 

 

Table 3. Chickpea field day participants 

Kebele year Participant farmers Stakeholders from 

Districts 

Stakeholders from 

Zonal office 

Stakeholders from 

Regional offices 

Male  female Total Male  female Total Male  female Total Male  female Total

Degola  2014 56 21 77 13 5 18 4 1 5 3 1 4 

Dinzaz  43 4 47 - - - - - - - - - 

Degola 2015 42 6 48 7 4 11 3 - 3 3 - 3 

Dinzaz 75 17 93 8 3 11 2 - 2 - - - 

Total  216 48 265 28 12 40 9 1 10 6 1 7 

 

V. Market linkage  

Market linkage was created for community seed producer participants. A number of steps were 

followed to link the seed growers to sustainable market. First the plan was discussion with key 

stakeholders (office of seed inspection and regulation, district office of agriculture, district office 

of cooperative and Tsehay union). During the discussion it was reached in agreement that GARC 

has to develop some selection criteria to select participant farmers. The criteria used to select the 

participant were the participant must be a member of goat community-based breeding program, 

must have willingness to participate for seed production, the participant field must be clustered, 

there should not be any other chickpea filed in the nearby to keep isolation distance etc. Based on 

the stated criteria GARC with The collaboration of district office of agriculture about three 

clusters and participant farmers were identified.   Thenafter one day training was given as how to 

produce quality seed which met inspection criteria for the participants. At this stage farmers were 

agreed to produce the seed and each stakeholders took their roles and responsibilities. The other 

important and challenging work was to get certified basic seed.  This assignment was given to 

Tsehay union. Certified seed was purchased from Tsehay union and distributed to the participant 

farmers. To collect the produced seed it was agreed that Tsehay union would collect through 

primery cooperative than an agreement paper were signed between Tsehay union and the two 

primary farmers cooperative found at Dinzaa and Degola. The two primaries have got 20birr 



 

 

margin per quintal. Finally, GARC with the collaboration of district office of Agriculture has put 

the technology on the ground based on the recommended chickpea technology packages. 

 

Regarding field seed inspection, it was jointly done by a team composed of zonal seed inspection 

office, Tsehay Union, GARC and Office of Agriculture. During the field inspection all farmers 

field was visited by team. the main purpose of seed quality control is to identify those fields 

which can qualify quality seed production. Farmers’ field which met the inspection criteria were 

selected and used as seed for next year and linked with market. About 72 farmers’ field out of 99 

participant farmers field passed the seed criteria. The estimated amount of seed that can be 

collected and used as seed for next year was about 333qt of seed. Here after, a one day workshop 

was held with key market actors and stakeholders, Tsehay union agreed to purchase the seed by 

giving 15% premium price from the market. Currently, Tsehay union have collected 150 quintal 

of the chickpea seed produced by farmers through multipurpose primary cooperatives found in 

the two kebeles.  

 

III. Yield adavantage and finacial analysis 

Sample grain yield were collected from host farmers’ field and neighboring farmers field. Since 

kabuli chickpea was introduced for the first time, there is no local kabuli chickpea in the area. 

However, the comparison was done with the dessi type. Farmers widely grow dessi type for 

many years. The highest yield recorded from the Ararti variety was 1645kg/ha and the lowest 

was 1263kg/ha while the highest and the lowest yield of sampled local variety  were 920 and 

628kg/ha, respectively. The improved kabuli type variety (Arerti) gave a mean seed yield of 

1488 kg/ha while the local dessi type gave 814kg/ha.  This means that kabuli chickpea variety 

had a yield advantage of 674 kg/ha over the local one. The yield of chickpea in this production 

year was law due to high ball worm infestation.  

The partial budget analysis was carried out for the improved variety against the local check using 

CIMMYT (1988). Based on the input and out price illustrated on table 4, the marginal rate of 

return for Arerti variety over local is 601.37%. This means that farmers who grow Arerti kabuli 

chickpea variety with its improved production packages earned a higher margin than those who 



 

 

produce local variety.  The figure obtained is greater than the generally accepted minimum rate 

of return i.e. 100%.  The heist earning is a result of higher productivity of the variety in one side 

and the market linkage created for chickpea seed producers using R2B approaches. This implies 

that for one birr additional cost on the use of Ararti variety over local have a return of birr 6.01, 

over the local variety.  

Table 4. Partial budget analysis  

Items Local Improved 

Mean GY (kg/ha)  814 1488 

Adjusted yield (kg/ha)  732.60 1339.20 

Gross Field Benfit (ETB/ha)  6512.00 12052.80 

Labor cost (ETB/ha)  0.00 240.00 

Seed cost(ETB/ha)  770.00 1320.00 

Total Cost that Vary (ETB/ha)  770.00 1560.00 

Net Benefit (ETB/ha)  5742.00 10492.80 

Marginal Cost (ETB/ha)   790.00 

Marginal Net Benfit (ETB/ha)   4750.80 

Magrginal Rate of Return (%)   601.37 

 

Conclusions and the way forward 

It was found that Arerti kabuli chickpea variety is high yielder, financially feasible and socially 

preferred by the farmers. Therefore, the Arerti variety should be scale out to boost production 

and productivity in similar area. Though the seed business is challenging and need some special 

care, it was highly profitable and has high market demand. The R2B approach on the other hand 

found to be a good approach that converts the research output in to income generating option for 

the poor famers. The local institution should further follow up closely the seed production and 

strengthen the cooperative and the union to make them competent in the market and to sustain 

the system.  



 

 

It was observed that introduction of new variety and creating seed business need some lag time 

between them. It would be good first to have sufficient time in order to create demand on the 

technology before converting it into business. During the first year it was observed that farmers 

prefer to check the well working of the technology than producing quality seed and selling to the 

market. Therefore, in the begging more focuses should be given on demand creation/ introducing 

the variety to the area than seed production. Seed production needs special attention like 

(keeping isolation distance and other seed production parameters). At the same time producers 

need to be certified to sell the produce as a seed. In addition, there must be legalized entity to run 

the financial system smoothly (Degola and Dinizaz multipurpose cooperative is still at infant 

stage).The established cooperative need close follow up to strengthen and be competitive in the 

market. 

Challenges encountered to implement R2B 

During the implementation of R2B model the following challenges were encountered  

– It was difficult to get certified seeds at the beginning 

– At the first year, farmers are more interested on the technology than seed production 

– Area clustering was challenging unless all the neighboring farmers included 

– Farmers had no experience and willingness to rogg out /remove  the off-type and other 

weeds in the first year 

– Bollworm was difficult to control 

– Getting legal entity for community based goat husbandry and marketing cooperative took 

lengthy time 

– At the first year, the primary cooperative had not enough capital to purchase the produced 

seed. To solve the problem Tsehay union agreed to transfer the seed money for Primary 

cooperative. However, the process took some time (opening an account for the primary 

cooperative and arranging their facilities, cleaning store etc) in the meantime farmers was 

not sold the produce as a seed.   

 



 

 

Lesson learnt 

– Seed production needs field clustering 

o There should not be other variety in the nearby 

– Seed inspection  

o Knowing seed production standards ahead and involving the inspectors starting 

from the beginning is crucial  

– Institutional arrangement  

o Certifying the established Goat husbandry and production cooperative to use as a 

node to sell the seed 

– Market linkage 

o Involving Tsehay union starting from the beginning and signing a memorandum 

of understanding played a key role 

o Participant farmers should sign contractual agreement with the established 

cooperative 

 

Technology package 2: up-scaling community-based goat breeding for improved meat 

production 

 

Introduction 

Goats are mostly kept by smallholders and the rural poor, including women-headed households. 

They contribute substantially to the livelihoods of Ethiopian smallholder households as a source 

of income, food (meat and milk), and non‐food products such as manure, skins and wool. They 

also serve as a means of risk mitigation during crop failures, property security, monetary saving 

and investment in addition to many other socioeconomic and cultural functions. At the farm 

level, goat contributes up to 63% to the net cash income derived from livestock production in the 

crop‐livestock production system.  However, Goat production in Ethiopia is constrained by many 



 

 

factors among these high prevalence of disease, feed shortage and lack of appropriate breeding 

schemes are the major ones. 

Previous studies have shown that indigenous Ethiopian goat and sheep breeds have the potential 

to produce more and better meat and skins, so long as they are fed, managed and bred better. To 

do this, farmers need to be organized to continuously retain and access better breeding rams, 

forestall inbreeding, and have better access to markets.  Community-based breeding program 

approach offers promise in this regard.  

 

Community-based breeding programs are being implemented in few places in Ethiopia. Since 

2013 in Gumara-Maksegnit watershed in Dinzaz village the approach has been designed and 

implemented and encouraging results were obtained. Results from these programs have 

demonstrated that improved flock productivity is achievable at community level. Some of the 

strategies that have been successfully employed are; a) jointly developing and agreeing on 

breeding objectives with the communities and b) then implementing this, by selecting young 

bucks based on the agreed criteria and buying and retaining selected “best” young bucks and 

rotating them among group members (livestock keepers), while sharing the costs of keeping 

these bucks within the group. However, such programs and outcomes need to be up-scaled and 

out-scaled in order to have wider impact at regional and national level.  

Here we propose both an improvement program and up scaling strategy whose overall goal is: 

“To enhance productivity from goat by implementation of effective and efficient goat 

improvement program and providing improved market opportunities for goat and goat products 

in order to improve food security, livelihoods of the rural poor, while ensuring the broader 

environmental health”. 

Part one: The results from the Phase one (DinzazVillage) 

Community Mobilization  

Prior to commencement of the actual field work, the community were sensitized about 

objectives, intentions and possible outcomes of the project for their genuine participation during 

data collection. Accordingly, community meetings were organized at the village. The meetings 

were generally helpful in establishing mutual understanding with the local people while avoiding 



 

 

unrealistic expectations. During the meetings, the research center and participant farmers agreed 

to participate in the selection of breeding sires/bucks and to cull the unselected ones to avoid 

uncontrolled mating in communal grazing land or watering points. Synchrony and agreement on 

when and how to cull undesirable males and on effective use of the selected young males for 

breeding before they are sold off were reached. After this agreement, village level goat 

improvements with 60 participants were established at Dinzaz village. The participants have 

been grouped in 12 buck user groups based on their proximity and number of breeding does to 

facilitate easy management of selected bucks.  

Data collection and Follow-up 

 

To restrain goats and facilitate selection of superior sires by farmers, temporary wooden crash 

(holding yard) were constructed at the village.  ID number on plastic ear tags was given for all 

goats of the participants. Two trained enumerators were employed at the village for day to day 

follow-up of activities undertaking by 56 participant farmers. Moreover, farmers’ perception and 

other relevant data (productive and reproductive performance data) continuously have been 

collected throughout the experimental period. 

Bucks selection and management 

Two rounds buck selection based on simple sire selection and two rounds bucks selection based 

on performance recording have been undertaken. The mean of the selected bucks and their 

counter parts are described in table 1.  A total of 27 breeding bucks were selected based on 

simple sire selection methods (without recording).  A total of 18 bucks (12 in the first round and 

6 in the second round) have been selected based on their performance recording. In first round 30 

candidate bucks were presented for the final selection and among them 12 best bucks were 

selected based on their performance recording. Similarly, in the second round selection 6 best 

bucks were selected from 15 candidate bucks. The prices of the selected sires were paid for the 

owners. The selected bucks have been distributed to the organized bucks’ user groups based on a 

reasonable male to female ration. The bucks were rotated between the buck user groups to avoid 



 

 

inbreeding problems. Undesirable males were culled before they reach puberty (i.e. before they 

can serve) through castrating, selling or slaughtering. 

 

 

Pictures during bucks selection 

Table 1 the number and the mean weight of the candidates and the selected bucks at six months 

of age 

Round of 

selection  

Potential 

candidates  

Selected 

bucks  

Proportion 

of  

Selected  

Mean of 

contemporary  

Mean of 

selected  

1 - 15 - - - 

2 - 12 - - - 

3 
90 12 

0.13 

(12/90) 
17.25 20.4 

4 37 6 0.16 (6/37) 17.78 20.83 

 

 

 

 

 



 

 

Farmers training and experience sharing 

Training for farmers was given three times on improved animal husbandry practices. Six 

research staffs, 17 participant farmers and 1 enumerator were participated in the experience 

sharing tour to visit Menz sheep selection program at Molale, Debre Birhan Agricultural 

Research Center.  

 

Field day  

One day field day was organized to create awareness for different stakeholders on community 

based goat improvement and to facilitate the scale up of community based livestock breed 

improvement at zonal and regional levels.  A total of 134 participants, 121 male and 13 female, 

from different disciplines were attained in the field day.   During the field day the following 

major events were undertaken 

 Introduction of the overall research activities in Gumara-Makesegnet watershed 

 Introduction on the principle and procedure of community based goat implementation by 

researchers and participant farmers 

  Selection of best bucks and best does by farmers representatives  

 Animal show and award for best young bucks, best old bucks and best does 

 Award for best performing participant farmers  

 Discussion on how to scale up the community based goat improvement in different part 

of the Zone 

 



 

 

 

  

 

Pictures during field day and animal show 

 

Data analysis for performance recording data 

 

Prior to analysis, the data was checked using scatter plot method of SPSS and the largest and 

smallest out layer values were filtered out from the data. Data were analyzed using Statistical 

Analysis System (SAS) version 9.1.3. Productive data (birth, three month six month, nine month 

and yearling weight) were analyzed using GLM of SAS. The fixed effects of sex, parity, type of 

birth, year of birth and season of birth were considered in the model. 

Preliminary results of flock performances  
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