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EXECUTIVE SUMMARY
The Project Agreement between the Government of Rwanda and the United States Agency for International 

Development Mission to Rwanda authorizing the Fanning Systems Improvement Project (696-0110) was signed in 
September, 1984. The purpose of the project was to assist the Government of Rwanda in developing a farming systems 
approach to research and extension through the establishment of a functioning fanning systems team placed at the 
Rwerere Agricultural Experiment Station in the Buberuka Highlands region in northwestern Rwanda.

The initial $13 million contribution by USAID and project completion date of September 1991 were both aug­ 
mented by one no-cost extension and a further project paper amendment, resulting in a total USAID contribution of 
$15.7 million and a completion date of December 1993. The contract was to be implemented by ISAR, with the 
University of Arkansas serving as the lead technical assistance institution, and with several other American universities 
and a private firm serving as sub-contractors. Arkansas placed a technical assistance team consisting of four agricultural 
scientists in the field in mid-1985. The technical assistance team left in December 1991, having completed six and one- 
half years in the field.

In addition to the FSR component of the project, there were also considerable resources invested in the develop­ 
ment of the Rwerere Agricultural Experiment Station, the improvement of the rural infrastructure in the project area and 
the training of Rwandan scientists, technicians, extension personnel and farmers.

Difficulties plagued the project early on, resulting in critical evaluations in 1986 and 1988. Ambiguities in the 
Project Paper led to various interpretations by USAID, ISAR and the contractor, especially pertaining to the role of 
extension. There were also some difficulties initially in identifying quality expatriate scientists who spoke French, had 
African FSR experience and were willing to live at the isolated post of Rwerere. The lack of available "on-the-shelf 
technologies and a functioning Rwandan extension service limited the ability of the initial team to operate as a proper 
FSR team. Nevertheless, some quality research was conducted during the first few years, positioning subsequent team 
members to implement a true FSR approach.

After identifying the major agricultural production constraints, FSRP efforts focused on the areas of agroforestry, 
seed multiplication and liming. The agroforestry work provided fanners with a method for controlling erosion, improv­ 
ing nutrient cycling, adding nitrogen to the soil, producing forage, green manure and, perhaps most importantly, a source 
of bean poles. Superior crop varieties were identified, farmer-tested, multiplied and disseminated. Extensive liming work 
was completed that led to a greater understanding of the constraints of soil acidity by both farmers and persons within the 
Rwjmdan lime industry.

The mid-term evaluation in 1989 dramatically changed both the focus and the effectiveness of the project. Just prior 
to the evaluation, a new USAID Director and ADO arrived in Rwanda. They were both very supportive of the FSR 
approach and greatly facilitated project implementation. The UOA had also recently replaced two departing team 
members with experienced FSR scientists. The evaluation team judged that the project had turned around and still had a 
good chance of meeting the original objectives, provided an extension of time and money was granted by USAID. This 
recommendation was adopted by the mission, as was the suggestion to reinstate the extension component. Another 
experienced FSR practitioner was hired, an extension agent, and the FSRP had a fully functioning, multidisciplinary FSR 
team whose members had extensive African experience. Research station activities were reduced, and the total effort was 
dedicated to on-firm trials and extension activities.

By the end of the Technical Assistance tenure in 1991, nearly all of the Project Paper objectives iud been mrt, and 
most surpassed. Through publications and presentations at scientific meetings, the FSRP agroforestry and bean programs 
were internationally recognized, drawing visitors from many countries. The team was working with more than 4500 
farmer cooperants each season and had disseminated technologies to more than half of the 45,000 small farmers in the 
project area, making it one of the largest FSR programs in the world. Fifteen of the 22 Rwandans sent for degree training 
in the US had returned and were employed in the agricultural sector, five of them serving as FSRP team members. The 
Rwerere station itself was a first-class facility, and the training of extension agents, farmers and other Rwandan 
researchers was carried out monthly at the Rwerere Training Center. The fanning systems of the en,ire area were well 
understood due to the successful completion of a detailed baseline survey and a diagnostic survey.

Despite the late successes of the project, several original objectives were not met. Although a model FSR team and 
extension program were functioning at Rwerere, they remained somewhat in isolation and were not fully integrated into 
the existing institutional structures. A strong linkage with the national university was not developed.



The outbreak of armed hostilities in the project area in late 1990 hampered operations for some time and resulted in 
the permanent evacuation of expatriate team members to Kigali. Rwandan counterparts remained at the station and carried 
out the workplan with only minor difficulties. The three remaining expatriate team members visited Rwerere weekly, 
serving as advisors rather than active researchers during the last y ar of the project.

Technologies were being extended by FSRP at a rate that, if continued, would more than accomplish the project 
objectives as projected in the Economic Analysis of the original Project Paper. By the end of the project, this resulted in 
an impressive economic impact in the project area. Another USAID-sponsored project was slated to absorb the agrofor- 
estry extension program, but the FSR research and the extension of improved seed, lime and other technologies were left 
in doubt as ISAR did not have sufficient funds to operate the Rwerere station without donor aid.

A change in policy towards agricultural technical projects by USAID-Washington led to the likely cancellation of 
plans for a follow-up project and to a further no-cost extension for FSRP. Arrangements were made, however, by the 
mission to support the Rwerere Station with local cost funds so that the fanning systems research/extension effort could 
continue to impact the region.
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INTRODUCTION AND OVERVIEW OF THE PROJECT

INTRODUCTION

In September, 1984, the project agreement was signed for ths initiation of the Rwanda Fanning Systems Improve­ 
ment Project (FSIP) (696-0110). The Ufe-of-prqject was to be seven years, with a PACD of September 1991. US AID's 
financial contribution was to be $13,000,000 in grant funds. The implementing agency was the Institute des Sciences 
Agricoles du Rwanda (ISAR), with technical assistance from the University of Arkansas (UOA). FSIP was designed 
under a collaborative mode with UOA as the lead institution and a consortium of universities under Title XII as the 
contractor to USAID. As the project was designed in the collaborative assistance mode, the contractor was responsible 
for designing the project, providing the technical assistance team, participant training, most procurement and local cost 
financing and administration. In addition to the Title XII contract, FSIP provided for direct USAID management of funds 
for construction at Rwerere, the experiment station that was to be the base of FSIP efforts, rural infrastructure 
improvement, an engineer to supervise construction and commodity procurement outside the contract.

The purpose of the project was stated to be "to assist the COR in developing a fanning systems approach to 
research and extension (FSR\E), including a mechanism for effectively linking research and extension institutions and 
their activities to the solution of a range of problems faced by Rwanda's fanners.* The Rwerere team was to develop a 
working fanning systems model while another team member stationed at the ISAR headquarters in Rubona (the Farming 
Systems Advisor) was to begin steps to institutionalize a farming systems program within ISAR.

FSIP emerged from several important events that occurred in Rwanda in the early 1980s. These included the 
departure of the Belgians from ISAR and a thorough assessment of ISAR's prevailing research strategy and accomplish­ 
ments, as well as of ISAR's research stations. An ISAR/ISNAR report in 1983 advocated the adoption of Farming 
Systems Research and the further development of severa ..* 4rch stations, one of which was Rwerere.

The specific project objectives were defined as fclh^ws:
1. The establishment of an effectively operating farming systems field team. This team was to include expatriates 

and Rwandan counterparts. A farming systems team was defined in the classic sense-a multidisciplinary team 
operating with a "bottom-up" approach. The systems of the farmers are described and constraints through 
farmer's eyes well-known to the researchers before trials are designed. Most trials would be conducted on-farm 
with heavy farmer participation. Technology generation as well as dissemination was done by the same team 
through a network of extensionists trained in FSR\E methodologies.

2. Diffusion and adoption of appropriate technologies. Specific goals included the testing of at least IS new 
technologies on at least 500 on-farm sites, validation of at least 10 of the new technologies and five of the new 
technologies ready for dissemination to farmers by the extension service by the end of the project.

3. Training of Rwandan personnel. Three Rwandan scientists were to be trained to the PhD level, seven to the MS 
level and 10 to the BS level. Additionally, SO person-months of FSR\E or related training was to be given to 
A2-level technicians through short-term training. An unspecified number of fanners and extension agents were 
to go through in-country training in the use of new technologies and fanning systems considerations.

4. The undertaking of Special Studies in Rwanda. Approximately 15 research studies related to project activities 
were to be conducted in the project work area, including five MS theses and three PhD dissertations of Rwandan 
counterparts. The remainder were to be conducted by US graduate students cr students and staff from the 
University of Rwanda.

5. Establishment of Data Bases. Several types of data bases were to be developed, including a detailed data base of 
farmers in the project work area, a national data base for handling research results and others describing 
bibliographies of Rwandan research and lists of agricultural technicians.

6. Improved Linkages with International Agricultural Research Centers (lARCs). Project linkages with five lARCs 
were to be established, both to strengthen the project resource base and to expose Rwandan scientists to the 
benefits of these types of linkages.

7. Provision of Rural Infrastructure. Road improvement, wells in each commune and some additional construction 
were planned to support project activities in the four communes.

8. Strengthening Institutional Support to FSR\E. This objective stated that the project was expected to strengthen 
ISAR's institutional ability to conduct adaptive research, to increase extension linkages and effectiveness and to 
promote an awareness and understanding of the FSR\E approach throughout ISAR, the extension service, 
political officials and farmers.
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Project activities were centered at the ISAR research station at Rwerere, located in the Buberuka Highlands in the 
northwest region of Rwanda. The project work area was designated as the communes of Butaro, Cyeru, Nyamugali and 
Nyarutovu, an area of approximately 605 km2 and containing over 44,000 small farm families.

Implementation of the contract began in late 1984 with construction at the Rwerere station. The team leader arrived 
in January 1985, and the rest of the technical assistance team was in place by August 19S5. The technical assistance (TA) 
team was to include a Team Leader/FSR. advisor in Rubona, thr.ee scientists at Rwerere (agronomist, socio-economist and 
extension specialist), as well as a soil scientist at either Rwerer.e or Rubona and an Administrative Officer in Kigali. An 
additional 45 person-months of short-term support staff were anticipated.
Overview of Activities

As is perhaps typical with technical projects of this type, FSIP got off to a slow start. Delays in construction at 
Rwerere caused a subsequent delay in the arrival of the TA team. Much of the team's time in the first year was spent in 
supervising infrastructure development, establishing administrative and procurement systems, hiring, procuring necessary 
in-country materials and familiarizing themselves with the state of Rwandan agriculture and political considerations.

Unfortunate misunderstandings amongst the FSIP team, USAID, ISAR and local officials as to the purpose of the 
project led to many hard feelings and criticisms early in the project. Local authorities wished to have a great deal more 
rural infrastructure development and less money spent on research. The infrastructure components that had been included 
in the project had not been initiated in the first year, frustrating the local officials, who believed that because FSIP 
included some rural development it prevented other donor projects from coming into their areas with greater funds.

Only two of five AOs and two of seven A2s called for in the ProAg were provided by ISAR, severely limiting the 
team's ability to int>.^ -te ISAR scientists into the team. Of ten candidates for the FSR Advisor position in Rubona, all 
were rejected either by USAID or ISAR, leaving that position unfilled. This further hampered integration. This position 
was eventually dropped from the project.

It was difficult at first for the TA team to function as a true farming systems operation as there were almost no "on- 
the-shelf* technologies ready for farmer testing, nor was it possible to develop a vehicle that would enable linkage with 
extension. The team found that they would need to first generate the technologies, then progress to on-farm verification 
and eventual dissemination.

Despite early difficulties, several positive steps were taken in the first year. Ten students were identified for long- 
term training in the US and departed Rwanda to begin their studies. The TA team completed a diagnostic survey. 
Although this initial survey later proved to be incomplete and was later redone, it did identify the major on-farm 
constraints and allowed the team to initiate research. Several on-station and 44 on-farm trials were being conducted by 
the end of FSIP's first year. Initial research priorities focused on alleycropping with leguminous agroforestry species, 
bean and potato diseases and bean and wheat variety trirls.

In late 1986, approximately 15 months after the initiation of FSIP field work, the first evaluation of the project was 
conducted by USAID. The evaluation report praised the team for its early trial and survey efforts in the face of normal 
start-up difficulties but expressed concern in several areas. The foremost concerns of the evaluation team were that 1) the 
TA team was not functioning as a multidisciplinary FSR team, 2) FSIP was not integrated well within ISAR, 3) FSIP did 
not have the Rwandan counterparts and technicians promised by ISAR, 4) the rurai infrastructure work had not been 
initiated, causing hard feelings with local officials, 4) the training subcontractor was not performing at a satisfactory level 
and 5) commodity procurement in the US was not well-managed.

USAID-Kigali prepared a Project Evaluation Summary (PES) in response to the evaluation report but took some 
liberties in their interpretation of the report, which resulted in some radical changes to the project. The most serious of 
these was the removal of the extension component from the project without deleting extension objectives from the project 
goals. This eventually led to a very negative audit of the project by the USAID Regional Inspector General's office in 
1988. Other major changes to the t reject as a result of the audit were that 1) the Chef de Station of Rwerere became the 
project director and essential team leader, demoting the UOA team leader position to that of Technical Advisor, 2) 
control of project vehicles was given to ISAR, 3) a biometrician was hired for Rubona, 4) the name of the project was 
changed to Fanning Systems Research Program (FSRP) in an effort to end some local confusion as to the role the project 
was to play in terms of rural development and 5) a new research-orieated UOA team leader was hired. With the 
elimination of the FSRP extension component, the team once again turned to a more basic research mode, continuing 
their efforts on-station as well as on-farm. To incorporate these recommendations, the project was redesigned and the 
changes were documented in the July 1988 Amendment No. 4 to the project agreement.

Sweet potato research, although originally showing considerable promise, was discontinued because of its low 
priority in the national agricultural research scheme. Three leguminous agroforestry species were identified as being 
suitable for alleycropping in the project area (Yamoah, 1988), and 26 on-fann sites were established to test long-term



effects on cropping systems. Eight large tree nurseries were brought into operation throughout the four communes, 
capable of producing approximately 500,000 seedlings annually. Other research was initiated on green manuring and 
liming. The new UOA team leader was a plant pathologist, so work in this area was increased considerably. On-farm 
work on bean and wheat variety identification continued, as did some bean seed treatment testing.

A biometrician was hired and placed in Rubona to aid ISAR in the establishment of a biometrics unit to serve all 
ISAR researchers. He had added responsibilities of advising FSRP researchers in the design and analysis of their 
experiments. The biometrician was also to start work on a national data base as well as to computerize results from the 
early FSRP diagnostic survey so as to establish a complete data base in the project area. He also managed the computer 
hardware operated by FSRP both in Rwerere and in Rubona.

In 1988, two separate evaluations of the project were conducted. The first was an internal audit by ISAR. Noting 
early successes in training, construction and basic research, the internal audit was critical of the lack of a multidisciplinary 
approach within the team, the lack of an animal scientist and the belated placement of a socio-econcmist; in addition, it 
pointed out the need for a functioning laboratory at Rwerere.

The second was an audit by the Regional Inspector General's office of USAID in Nairobi. This audit examined 
both expenditures to date and the progress of the project in meeting stated objectives. The audit also focused on the extent 
to which the project had been modified in response to the 1986 Evaluation. This 1988 audit turned out to be a focal point 
in the life of the project. The main finding of the IG's office was that the project had made virtually no progress in the 
area of implementing a fanning systems approach to extension as the it no longer had an extension component and team 
members had gone back to basic research. The auditors expressed grave concern over two of the major changes to the 
project as a results of US AID's response to the 1986 evaluation. The first was that the extension component had been 
eliminated, thus making it impossible to achieve several of the major objectives of FSRP; the second was the naming of 
the Rwerere Chef de Station as the director of FSRP. The large amount of control turned over to ISAR by this latter 
move was perhaps somewhat premature and led to problems for the UOA team during the remainder of the project, 
especially in regard to control of project vehicles.

The mnjor recommendation by the 1988 IG'£ audit was that USAID make an immediate evaluation of the project so 
that it could be once again redesigned to include an extension component. If that was not possible, it was suggested that 
the project be terminated shortly thereafter. By the time of this audit, a new administration had arrived at USAID/ 
Rwanda-one that was very supportive of both fanning systems and extension. They at once agreed that the project still 
held much potential and that an immediate redesign could put it on track again. Subsequently, an evaluation/redesign was 
held six months later, in July of 1989.

Just prior to the release of the IG's report, UOA had hired two fanning systems experts in response to the criticism 
that former team members had been weak in their knowledge and belief in FSR methodology. A rural sociologist was 
hired in August 1988 and an agronomist in October 1988. Both had had previous African FSR experience and brought at 
once a multidisciplinary approach to the work plan of FSRP. A new baseline survey was initiated, as were many new on- 
farm trials. As a result of these new members and their approach, an entirely different FSRP team was in place when the 
1989 evaluation team arrived. The evaluation team noted the shortcomings of the project to date. These were not much 
different than those found by previous evaluations-mainly that the project had accomplished little in the way of 
improving ISAR's capability to conduct FSR research. ISAR was blamed for not providing promised counterparts and 
technicians, UOA for not providing FSR-trained expatriate personnel and USAID for its unjustified response to the 1986 
evaluation in the areas of extension and project leadership.

The project was once again redesigned as a result of the 1989 evaluation. Major changes included the following: 1) 
it was decided to immediately hire an FSR extension agronomist and to devote a large portion of the project's resources 
to the dissemination of technologies developed earlier; 2) nearly all on-station work was terminated and efforts placed on 
on-farm verification trials; 3) the biometrician at Rubona terminated his contract, and rather than replace him, it was 
decided to fulfill needs in that area through short-tern? consultancies; 4) the FSR agronomist recently hired was appointed 
as the new UOA team leader; 5) it was decided to replace the departed Rwerere mechanic with another expatriate, this 
time with a PSC to USAID; and S) the evaluation team recommended that the project be extended and a further $2.7 be 
added to the budget. The justification of the extension of time and budget was due largely to the fact that the team felt 
FSRP was finally on-track and still had a very good chance to fulfill the objectives of the original PP if given a little 
more time.

As stated previously, several circumstances occurred in late 1988 and 1989 to turn the project around and give it 
new life. Most of the criticisms of USAID disappeared with the arrival of the new Mission Director and ADO, who both 
became immediately involved in solving the problems stemming from their side. Both not only made repeated visits to 
the project site but were very supportive of the UOA team leader and optimistic about the new direction of the team.



UOA also addressed the major criticisms against themselves by hiring two experienced FSR team members, by replacing 
the campus comptroller for the project and by terminating the training subcontract with Lincoln University and hiring 
their own trainer on the UOA campus. Additionally, the wife of one of the new team members was a former USAID 
employee. She took the job of Project Administrator, bringing a much greater degree of cooperation and clarity to project 
operations within the realm of USAID regulations. The fact also remained that the initial FSRP team, although not 
instilling much FSR philosophy at Rwerere, had nevertheless done some excellent background research and had brought 
several appropriate technologies to the point where verification and dissemination could begin. Without this background 
work, it would have been pointless to initiate the extension program again.

A Project Paper Supplement, defining the changes in project focus and allotment of new funds, was signed on 
March 19, 1990. By this time another experienced FSR member had been hired-an extension agronomist. The GOR's 
plan for a new extension service called Unite Operationelle had been initiated and then scrapped when a new Minister of 
Agriculture was named who had doubts as to its potential effectiveness. Alternatively, FSRP set up its own service and 
initiated dissemination (see Extension section). Agroforestry, liming and improved seed technologies on-farm served as 
the project focus as verification work looked promising, as did fanner acceptance. In mid 1988, FSRP was conducting 
trials on 52 ferms-by mid 1989, over 400 farmers were collaborating with the team. These numbers grew to 2000 by 
mid-1990 and to 4500 collaborating farmers by mid-1991, making FSRP one of the largest farming systems programs in 
the world in terms of fanner contact.

Besides the rapid expansion of the extension program, several other major events took place in 1990. FSRP 
constructed two storage hangars in each of the four communes and was given land approximating 2 ha around each 
hangar for seed multiplication and technology demonstrations. These sites became the centers for input distribution, local 
field days and seed multiplication. Eight new apartments at Rwerere were completed to accommodate the A2 technicians. 
Although economic conditions in Rwanda prevented ISAR from fulfilling its financial obligations to the project, the 
required A2 technicians were installed. In July, 1990, the first of the students returning from long-term training in the 
US was hired by FSRP.

The project added two more returned students in late 1990, giving the UOA team nearly a complete cadre of 
counterparts for the first time in project history. On-farm trials and experimentation, as well as training for extension 
agents, continued at an increasing rate. Several problems still plagued the project in late 1990. Due to drastic budget 
cuts, ISAR could not afford to hire returning students. Several students were left unemployed, and most of those who 
were hired were paid by USAID through their various projects. Integration of FSRP within ISAR was still weak, and the 
relationship between the UOA team and the FSRP Director was suffering due to accusations of mismanagement of project 
funds and equipment. In October, 1990, war broke out in Rwanda, forcing the evacuation of the expatriate team from 
Rwerere. They were later reinstalled in Kigali and were abb to work fairly effectively on day-trips to the station, but 
even their partial absence slowed activities somewhat.

By early 1991, five returned students had been hired as counterparts at Rwerere. The UOA soil scientist and 
mechanic had departed, leaving the agronomist/team leader, socio-economist and extension agent.

FSRP had its own extension service personnel in place by early 1990, and by early 1991, 45 separate agents 
covered every sector in the work area. On-station agroforestry work had been turned over to AFRENA, and negotiations 
were under way to have the NRMs project take over agroforestry extension.

In late 1991 a review of the budget indicated that the December 1991 completion date for the TA would have to be 
honored and that part of the project closed. All project-owned equipment was turned over to ISAR in November, and the 
TA team left in early December. USAID arranged to provide the Rwerere station and staff financial support for at least 
the next year so that the current level of effort would not suffer.



RWERERE STATION DEVELOPMENT
The GOR identified the Rwerere Agricultural Experiment Station in Cyeru Commune as the preferred site for the 

placement of the FSRP team. Located two kilometers from the Ugandan border in the Buberuka Highlands, the station 
had been established by the GOR and Belgian technical aid some 30 years previously. Rwerere consisted of four staff 
houses, a small office building and garage and a storage building. To provide Rwerere with the infrastructure capable of 
supporting the planned activities, a significant station upgrade was planned. The construction activities included the 
following buildings:

- A combined office, computer room, and laboratory complex

- A training and conference center capable of housing and feeding 20 persons for extended stays

- Housing for expatriate and Rwandan personnel, consisting of eight three-bedroom houses, one two-bedroom 
guest house, and eight two-bedroom apartments

- Eight small warehouses, two in each of the project's four communes
- An annex for the research center laboratory, including a sample-prep room and a dark room
- Utilities to service the above including electricity, water supply, access roads and drainage.
- Enlargement of the grain storage building
A total of $1.2 million was allocated for the initial construction, which was let to a local firm under the supervision 

of the USAID PSC engineer (funded by the project) and an ISAR-hired technical manager. Construction delays early in 
the project prevented the TA team from arriving on time, but eventually all of the planned construction was completed 
and became functional by 1989. The quality of the construction was deemed to be acceptable by a mid-term evaluation 
team, with several deficiencies that were later rectified. Water quality and availability remained a problem to the end of 
the project, although measures to protect the source from animal and human contamination alleviated much of the 
problem. Electricity for Rwerere was supplied by three diesel generators that ran for 16 hours a day when fuel was 
available. Unfortunately, the start of the war in 1990 disrupted fuel supplies, often leaving the station without power. 
The failure of ISAR to pay fuel bills (reimbursed through the USAID PIL) also frequently resulted in the lack of fuel. In 
1990, it was decided to allocate $75,000 of the USAID-retained funds to the installation of an electric line from 
Kirambo, 4 km distant. This action was sH!! pending at the end of 1991. Funding was also provided for the improvement 
of the 6.3-km road between Kirambo and Rwerere.

In addition to the construction at Rwerere, substantial funding was allocated to equipping the station, as it was 
essentially devoid of the necessary tools and supplies to conduct a research program. The garage was supplied with tools 
and parts needed to service an 11-vehicle fleet. Computers, typewriters, a photocopier and other supplies were purchased 
for the office complex, and farm tools end inputs were provided to the research programs. Some laboratory equipment 
was purchased early in the life of the project, and during 1991 soil and tissue testing equipment was added to the newly- 
finished laboratory, effectively melting it a full-service lab.

Rwerere is considered a hardship post even within the ISAR system as the station is isolated and has few facilities. 
Located approximately two hours from Kigali and four hours from ISAR headquarters, Rwerere and its surrounding area 
had virtually no health or educational facilities, no shops, restaurants or entertainment. Local markets were poorly 
stocked, no telephones were available, and, as stated above, electricity aud water supply was erratic. Efforts were made 
to improve the quality of life at the station so as to attract Rwandan staff. An nfter-hours canteen was built into the 
Training Center, as was a video room. Transport to the nearest village and taxi stand was provided every other week. A 
recreational field was planned, but the project fail' d to gain USAID approval for the funding.

In total the development of the Rwerere station took almost six years and $2.2 million dollars. As a result, Rwerere 
became the second largest experiment station in the country (the central station of Rubcna remained the largest). By the 
termination of FSRP, Rwerere wu staffed with three expatriate and five Rwandan scientists, a full complement of 
technicians and support staff, a fleet of 12 vehicles and a functioning laboratory.

Construction in the project area was not limited to the activities of the FSRP. A $750,000 subcontract was signed 
with AFRICARE for the improvement of rural infrastructure in the project's four communes. These funds were used 
mainly to cap water springs, install gravity water supply lines, improve local roads and construct several small buildings. 
This program was successfully completed in 1991.

The eight communal storage hangars were completed and fully operational by 1990. They served as centers to 
distribute inputs to farmers, as storage sheds for seed and inputs for the extension program and as demonstration sites for 
new technologies. Each commune gave FSRP from 1 to 2 ha surrounding each site for use in demonstrations and for seed 
production.



RESEARCH
As was stated hi the Project Overview section of this report, very few technologies ready to be transferred to 

farmers existed upon the arrival of the TA team in 1985. This necessitated a virtual starting from scratch approach taken 
by the team during the first year. By definition, an FSR/E team sets its research objectives largely as a result of 
diagnostic surveys of area fanners. Constraints to production as viewed both by the researchers and farroers are gathered 
for individual crops as well as for the entire farming system in general. These constraints are then prioritized as to their 
importance and potential for being overcome. These initial steps were accomplished early in the project by the UOA 
team, and several areas of investigation were identified as being priority areas. They included:

1. Severe erosion on a majority of fields in the project area. Declining yields due to declining chemical and 
physical properties of the soil resulted.

2. Low overall yields for all crops due to inadequate soil fertility and acidic soils.

3. Low bean yields due to leek of improved varieties that had both high yield potential and disease resistance. 
In addition to the constraints identified above, two other research priorities were given to the team by ISAR. They 

were:
4. To ascertain the feasibility of wheat in the Buberuka highlands. Rwerere had been established as the wheat 

research center for Rwanda, and FSRP was asked to investigate the production potential for wheat in the area.

5. Conducting research to increase the yield of tuber crops through variety identification and disease treatment.
In response to these constraints, the FSRP team devised a set of mostly on-station experiments to investigate what 

they thought would be some appropriate technologies to overcome them. As these constraints and their relative impor­ 
tance persevered throughout the research life of the project, a more detailed discussion of each is given below.

Soil Erosion. As the rapidly growing rural population of Rwanda put increasing pressure on cultivated land areas, 
more and more marginal areas were brought into production. Much of the project work area was at high altitude on 
steeply sloping hills; and it was obvious to even the casual observer that much of the topsoil from these fields wound up 
in the rivers and morais after every rainfall. Data from a previous project in the area (RAM) indicated that between 5 and 
300 tons/ha of topsoil was lost every year in the Buberuka highlands. ;Vith very thin topsoil layers and extremely acidic 
subsoils, it was apparent to the FSRP team that declining soil fertility due to erosional losses would certainly render a 
significant percentage of the area unproductive within the timeframe of a human generation. Interestingly enough, 
farmers knew that yields were steadily decreasing and that the soils were not as fertile as they had been previously, but 
they did not understand the role erosion played in their declining yields. It became FSRP's primary research objective to 
educate fanners as to the consequences of continued erosion and to devise appropriate technologies to control these 
losses.

Soil Fertility. As a result of and in conjunction with these soil erosional losses, it was apparent that the primary 
cause for low yields in the project area was low soil fertility. In addition to controlling further erosional losses, it was 
necessary to develop practices that would not only Tnaintain current levels of fertility but gradually increase them. Given 
the lack of a cash economy and available soil amendments for this purpose, the research objective in this area was to 
develop sustainable methods of soil fertility improvement that did not icly heavily on inputs that would have to be 
purchased outside of Rwanda.

Bean Research. Dry beans are the staple crop in the FSRP work area, providing a majority of the carbohydrates 
and protein in the load diet. Farmer yields were low, generally in the range of 500-800 kg/ha. The lack of improved 
varieties of seed and poor cultural practices limited yields to far below that of 2000-3000 kg/ha obtained in yield trials on 
the Rwerere Station. FSRP subsequently developed a research program that focused on overcoming these constraints 
within the limit of die fanning systems present.

Wheat Research Rwerere WAS also named the Rwandan experiment station mandated to explore the potential of 
bread wheat, as previous trials had shown that adequate yields could be obtained in the Buberuka Highlands. There was 
also a demonstrated fanner interest in adding wheat as a cash crop to the currently existing subsistence systems. 
CIMMYT was also interested in having the project collaborate as part of an East-African Regional network for wheat 
production. Accordingly, the potential role of wheat in local farming systems was also deemed a priority in the FSRP 
research effort.

Potato Research. Irish potatoes were another crop of primary importance in the FSRP work area. They not only 
served as a carbohydrate source but were also a cash crop when yields were good. The lack of high-yielding varieties and 
methods to control disease were severely limiting yields, however. ISAR assigned a potato agronomist to work with the 
team in this program, and potato research also became a major component of the FSRP work plan.
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Although some research was also directed in other areas, such as sweet potatoes and sorghum, and late in the 
project an animal science component was added, the five areas listed above constituted more than 90% of the FSRP 
research focus during the life of the project. It is the accomplishments in these areas that will be highlighted in this 
report.

Due to the lack of available technologies in these areas and the research background of original team members, the 
research effort was not initiated in a strict farming systems sense. Soil erosion control and fertility maintenance were 
handled in one program, while bean and potato development were at first handled separately. Only after several 
technologies were available as a result of on-station testing and the fanning systems better understood as a result of socio- 
economic surveys did the project take on a true FSR methodological approach. By the last two years of the project, when 
Rwandan counterparts were back from degree studies in the US, the individual programs all but disappeared, and the 
team became a fully-functioning multi-disciplinary team.

The major findings in each of the defined constraint areas are highlighted in the following section of this report. 
More detailed results can be found in the individual study reports authored by FSRP team members and in tables 
presented in the appendices.

AGROFORESTRY

The need to control topsoil loss due to erosion was the single most important research topic early in the FSRP work 
program. Field slopes in the project area were usually greater than 15%, and ranged as high as 80%. Soil physicists and 
conservationists state that any slope over 15% should be kept in permanent vegetative cover due to the inability to control 
erosional losses. Due to the bimodal rainfall pattern in Rwanda, fields are cultivated twice a year and are devoid of 
vegetative cover when the rains start each season. Soil loss measurements by a previous project in the area and soil 
fertility testing by FSRP revealed the fact that the productive soil layers of the region were very thin and were underlain 
by an extremely acidic subsoil. Once exposed due to topsoil loss, these subsoils would not sustain plant growth. At 
present rates of erosion, the FSRP soil scientist predicted that there only another 20-30 years of topsoil was left in much 
of the Buberuka Highlands. With population expected to more than double during that same time period, it was 
determined that drastic measures had to be taken in order to reverse the declining soil fertility situation.

It was obvious that the marginal and steeply sloping lands presently being farmed could not be taken out of 
production the land pressure from the rapidly growing population was too great. The objective was to keep these 
marginal land' n production by reducing erosional losses. The most desirable solution was some type of terracing to 
stabilize the hillsides while reducing slopes and at the same time maintaining a vegetative cover on the land for as long as 
possible. The project's soil scientist had come to FSRP from IITA in Nigeria where he had considerable experience in 
alleycroppiag with leguminous agroforestry species. This type of system had shown to be effective in stabilizing slope? 
and in improving nutrient cycling. Consequently, an agroforestry program was initiated in the first year of the project, 
the first undertaking being a screening of several imported and local trees and shrubs in order to ascertain their suitability 
for the purposes of farmers in the FSRP area.

Due to the experience of the soil scientists with agroforestry species and ICRAF's regional program that had 
already identified several adapted species, the initial screening was accomplished quickly, and several species were 
moved to the on-fann testing stage lute in the second year of the project. The three major species identified at that time 
would remain the focus of the agroforestry program for the life of the project (Yamoah, 1988); even though screening 
trials continued for the next five years, no superior species were identified.

The three species that became the base for FSRP's agroforestry program were Calliandra calothyrsus, Leucaena 
leucocephela, and Sesbania sesban (Table 1). All three were leguminous shrubs that had proven themselves in agrofor­ 
estry alleycropping system* in various parts of the world, and all fit the requirements of the FSRP program.

The cycling of essential plant nutrients in the existing Rwandan system could be referred to as an open system, one 
in which nutrients exit the nutrient loop but are not added or recycled to any measurable degree. An alleycropping system 
with agroforestry shrubs was adapted to Rwandan conditions and proposed by FSRP for a solution to the erosional and 
fertility constraints. The proposed system promoted the formation of gradual terraces behind the tree rows, added green 
manure to the systems, recovered leached nutrients and providing poles for climbing beans. In 1987, 26 sites testing 
variations of the proposed system were established on-fann.

Early results with agroforestry work were encouraging and farmer acceptance good, so the program continued to 
expand. Five large tree nurseries were established (one in each commune and one at the Rwerere station). Additional 
species screening trials were conducted, as were tree management, hedgerow cropping and fertility studies involving the 
trees.
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In late 1988, a Peace Corps volunteer was assigned to FSRP and was placed in charge of agroforestry extension. He 
distributed trees to farmers, church groups, and schools, as well as giving extension talks and presentations about the care 
and management of trees. He also initiated a study on disease, insect, and nematode damage on the tree species being 
used on farm.

By 1990, a large portion of the agroforestry research portion of FSRP had been turned over to the APRENA 
project, and FSRP concentrated solely on extension. In late 1991, a portion of the extension program was turned over to 
the newly-founded NRMS project.

Major findings of agroforestry research inc'uded the following:

1. Identification of three adaptable species for alleycropping use-leucaena, calliandra and sesbania.

2. Establishment of nurseries and distribution system to increase farmer access to trees.

3. Development of management practices for the planting, pruning and further care of these species (Table 2).

4. Development of nutrient value content and release tables for the use of these species as green manure crops.

5. Management practices for bean pole production.

6. Training of extension agents, researchers and others in the use of agroforestry species.

SOIL FERTILITY

Native soil fertility levels in the project area were low, especially in available nitrogen and phosphorus. Soil acidity 
was a problem in much of the region, with aluminum toxicity severely affecting bean and wheat yields. Some chemical 
fertilizers were available in the country, but not in the project area. Burnt lime was available, but it was too costly for 
agricultural use. The process of composting was well-known but not widely practiced. The value of animal manure was 
understood, and it was used, although manure management was poor. The practice of green manuring was not known.

Due to the lack of cash in the farm economy, the unavailability of chemical soil amendments and the general 
shortage of foreign currency in Rwanda for the purchase of agricultural inputs, FSRP formed research objectives in the 
area of soil fertility that focused on the use of locally available inputs and technologies. Research priorities were placed 
on the exploration of local lime deposits for the amelioration of soil acidity, on the use of green manure crops to z4d 
nitrogen and organic matter to the nutrient cycle, and to explore the interaction of these elements with currently existing 
farmer practices, such as the application of farmyard manure.

Green manuring studies included an examination of the effects of incorporating leafy material from the agroforestry 
species, screening for leguminous cover crops that could be used in improved fallow or intercropping systems and in 
management, nutrient release patterns and nutrient contributions for potential green manure crops. Work in the area of 
green manuring commenced in the second year of the project and continued to the end, with some encouraging results but 
not a great deal of farmer adaption.

For ground cover and improved fallow situations, legumes tested included canavalia, lupin, mucuna, vetch, 
desmodiuro, red and white clovers and stylosanthes. For much of the project area above 1800 m elevation, vetch (Vicia 
saliva L.) proved to be the best adapted legume cover, while mucuna or lupin were better at lower altitudes. By the end 
of the project, only vetch was being grown in any quantity, and that only at the Rwerere station or on demonstration 

fi> sites. Even though dry matter yields of 8 MT/ha and 300 kg/ha N were obtained with the vetch, farmers were reluctant to 
plow down a crop that could be used as animal feed or to put the labor into vetch establishment. Fallow periods were also 
dramatically decreasing throughout the life of the project. Studies showed that on very acid soils, the incorporation of a 
green manure could actually intensify soil acidity in the short run, thus decreasing yields rather than increasing them. 
Only in soils of an initial pH of greater than S.O did green manuring increase yields in the first season following 
incorporation. The addition of lime to incorporated green manures allowed a successful planting in these situations, as 
did a delayed planting.

Several experiments were conducted in which various organic and inorganic fertilizers were tested with and without 
the addition of lime, hi general, it was discovered that in most of the project area, the addition of lime was as important 
as or more important than the addition of fertilizers. Organic material such as tree primings, vetch and farmyard manure 
were found to have a partial liming effect due to their ability to complex aluminum, but as stated above, the effect was 
not always immediate.

Liming was found to reduce the phosphorus requirement, and most project soils were found to have adequate levels 
of potassium for reasonable yield goals. As a picture of soil constraints, crop yield response and available inputs started 
to come together several years into the project, a soil fertility maintenance mode.l was designed that would be fairly 
sustainable and provide nutrients adequate for anticipated crop yields. This model included a closing of the nutrient loop 
to mining soil nutrient loss as well as (he addition of locally available inputs where needed. The system included
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terraces formed with leguminous agroforestry species, the addition of lime to decrease soil acidity and add Ca and Mg 
and die addition of ft green manure to the rotation to add N and OM to the soil. The use of animal manure would need to 
be continued in addition to improved composting.

Liming trials were initiated on-station in 1987 and continued in scope and intensity to the end of the project. Over 
5000 farmers were eventually given lime for self-evaluation on bean and wheat fields. The high price of burnt lime 
prohibited economic use by fanners, but the research was intended to promote the manufacture of agricultural-grade lime, 
and some progress toward that end was being made by the end of 1991.

Soil fertility research accomplishments included the following:
1. Assessment as to the feasibility and economic response of lime.
2. Prioritization of crops responding to lime.
3. Development of a recommended system to sustain soil fertility.
4. The identification of green manure crops and their management.
5. Evaluation of several organic and inorganic fertilizers as to their agronomic and economic benefit to local 

farming systems.

BEAN RESEARCH

Beans were the most important subsistence crop in the area, and farmer yields were low. Consequently, the role of 
beans in the local farming systems was pivotal to the whole system, and FSRP developed a bean research program to 
investigate the major constraints to bean production (Tables 3,4). An established bean program in Rubona, headed by 
CIAT researchers, was screening potential germplasm for Rwanda. Early results indicated that climbing beans had yield 
potentials double those of the then-used bush beans. FSRP started evaluating potential varieties on farm against local 
varieties, then slowly releasing improved germplasm into the area to be grown in pure stand or incorporated in farmer 
mixtures. The bean variety screenings and eventual dissemination gradually evolved into perhaps the most economically 
significant activity of the FSRP project, as is described in the extension section of this report.

In addition to the bean varietal work, several agronomic trials were conducted, both on and off station. Liming and 
fertility components were examined, as were planting arrangements and intercropping possibilities. Plant protection trials 
also focused on bean production constraints, including seed treatment, bean-fly resistance and several disease screening 
trials.

The bean program complemented the agroforestry and soil fertility program due to the demand for bean poles 
necessary for climbing bean production. The climbing bean varieties were readily adapted by farmers, the only limitation 
being a lack of quality seed and bean poles. The aggressive on-farm seed multiplication program solved the sesd shortage 
constraint within three growing seasons, leaving a lack of poles as the inhibiting determinant to increased climbing bean 
production. To this point, fanner acceptance of the agroforestry species h«l bean steady but slow. The long-term benefits 
of erosion control, nitrogen fixing and improved nutrient cycling were not immediately evident to farmers-at least not as 
evident as the fact that trees occupied valuable land area. When FSRP demonstrated that alley-cropping with leguminous 
shrubs also endowed the system with a renewable source of bean poles, acceptance of the agroforestry concept was 
elevated immediately.

Major accomplishments of the bean program include the following:
1. Introduction of several improved varieties of climbing beans that had incre. sed disease resistance and higher 

yield potentials than previously used varieties.
2. Dissemination of these varieties to more than half of the farm families in the project ^rea.
3. Determination of soil fertility constraints to bean production, with subsequent liming and fertility recommenda­ 

tions.
4. Recommendation for bean seed treatment for control of bean-fly and several other insect pests.
5. Integration of agroforestry and bean production, greatly enhancing the farmer acceptance of alley-cropping 

practices.

WHEAT PROGRAM
Although wheat was not a major component of the project area's farming systems, GOR was interested in 

promoting wheat in the Buberuka Highlands, and area farmers were eager to included a cash crop in their rotations. 
CIMMYT promised technical backstopping and germplasm in the form of screening nurseries. Subsequently, the Director 
of ISAR named a wheat researcher as Chef of the Rwerere station, and a wheat program was initiated early in FSRP's
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history. As with beans, protiising varieties were taken from national trials and screened under farmer management 
against local varieties, most of which had come in small quantities from Uganda. Simultaneously, agronomic trials and 
surveys were initiated to determine and prioritize constraints to wheat production. An excellent wheat program evolved, 
one which, in fact, was recognized as the best in the East African Region. CIMMYT personnel brought regional 
scientists to Rwerere each season and relied on the Rwerere program heavily in terms of germplasm screening for the 
region.

Several improved varieties were eventually identified and released, and recommendations for cultural practices were 
made. Disease resistance in the new varieties is markedly better than that for local varieties, and yield increases are in the 
order of 10-20%. By the final season of the project, 47% of the farmers in the project area were growing wheat.

Major accomplishments of the wheat program include the following:
1. Identification and dissemination of several improved varieties.
2. Identification of the major constraints to wheat production in the Buberuka Highlands.
3. Recommendations for planting methods, seedbed preparation and other cultural practices.
4. The successful introduction of a cash crop into a subsistence farming system, thus expanding crop rotation 

options and raising household income.

POTATO PROGRAM

Due to the importance of Irish potatoes in the project region, the Tubercule Program was also an integral 
component of FSRP research. ISAR assigned a potato agronomist to Rwerere to work with the team. Well-managed 
potatoes were capable of yielding over 30 tons/ha, compared to farmer yields of 5-8 tons. Disease (late-blight), lack of 
improved varieties and poor soil fertility were identified as the major production constraints. Small farmers were planting 
potatoes much later than dates recommended for maximum yields in order to escape complete crop loss to late blight. The 
Rwerere program was designed to address these three constraints specifically as well as to initiate a seed multiplication 
program. The FSRP component drew heavily on technologies and varieties already extensively tested by the ISAR PNAP 
program in nearby Ruhengari.

Major accomplishments of the potato program include the following:
1. Varieties that were more tolerant to late-blight than current ones were identified and multiplied.

2. Fanner associations were established for the on-farm production of these new varieties.

3. Fungicide trials led to recommendation for spraying schedules.
4. Fertility and liming trials also led other general agronomic recommendations.

OTHER RESEARCH ACTIVITIES

Several other trials vere conducted during the life of the project that involved other crops or systems. These 
included maize/green manure systems, sorghum and sunflower intercropping with climbing beans, improved fallow and 
sweet potatoes. Additionally, as ISAR ran into severe budget constraints during the latter part of the project, FSRP also 
in part supported ISAR research not related to FSRP at the Rwerere station.
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EXTENSION

INTRODUCTION

Initially weak, extension activities have grown to become an essential component of the Fanning Systems Research 
Project (FSRP). It is well integrated in all aspects of farming systems research (FSR) such as problem identification (eg. 
diagnostic surveys), on-fann trial management and evaluation of trials and diffused technologies. The personnel are 
developing the important communication linkage between fanners and researchers that is fundamental to FSR methodol­ 
ogy. The extension of new technologies in the past three seasons has begun to financially justify the FSRP through the 
value of increased yields due to the introduction of new technologies. Returns to investment are expected to increase as 
more farmers adopt the technologies developed by the project.

A restrictive aspect of the program to date is that it has been a "project" extension program operating parallel to the 
MINAGRI extension service. Fortunately, recent developments indicate that the program will be successfully institution­ 
alized within the MINAGRI's extension structure.

This document outlines the extension program in the FSRP. Sections two and three describe the history and 
circumstances that led to the development of the current program. Section four details staff structure, methodology, 
training and specific program activities. The final two sections consider the future of the program and give recommenda­ 
tions.

BACKGROUND ON EXTENSION IN RWANDA

Rwanda has seldom had a separate Extension Service with specialized extension cadre reporting to it. Extension 
functions (together with other functions, such as data collection, political mobilization and even regulation and enforce­ 
ment) are performed by agricultural specialists in several different fields, reporting to different "services" in Minagri. 
Crop production, animal production and forestry are the most important and ubiquitous. The system is highly decentral­ 
ized, and local agricultural agents (commune level and below) report to local officials and to their MINAGRI supervi­ 
sors. Some agricultural agents' salaries are paid by the communes themselves. Understandably, work discipline is 
frequently low, as are the skill levels of the cadre and their mastery of and access to agricultural technology being 
produced by reeearchers.

However, Rwanda has a long history of evaluating and reviewing its agricultural services with a view towards 
improving tho extension function. Donor projects have key even dominant-roles in this. For many years the extension 
strategy and structure introduced by the Swiss in Project PAK was regarded, on paper at least, as the prototype for 
Rwanda.

However, beginning in about 1986, MINAGRI, with World Bank funding, collaboration and input, carried out an 
experiment in Gitanuna prefecture where it attempted to merge the best elements of its Training and Visit system and 
Farming Systems Research. From this project emerged a "new strategy" of extension, most frequently referred to as 
"Rechetche-Developpement." It proposed fundamental changes, included the following:

n. removing any turn-agriculturally related activities from the extension agents' responsibilities
b. implementing a new organizational structure, which focused upon the creation of "Unite Operationelles" (UO) of 

specialists at multi-commune, sub-profectoral levels
c. implementing important new extension methodologies, which included involving extension cadre in on-fann 

adaptive research, wing the rigid work discipline and "fanner group" components of the Training and Visit 
system and decentralizing program planning and implementation to the level of the "Unite Operationelles."

"Recherche-Developpement" was to link with local ISAR stations for access to new technologies and for guidance 
in all aspects of on-fann adaptive research activities (program planning, diagnostic survey, protocols, data analysis, etc.). 
In return, extension cadre were to extend the capabilities of FSR teams on ISAR stations by taking responsibility for 
much of the on-fann research.

World Bank's Agricultural Services Project U was supposed to extend this new system to five of the central 
Prefectures of Rwanda, not including the project area. The 1989 evaluation and redesign recommended that MINAGRI 
proceed to establish the proposed "UNITE" at Kirambo and that FSRP link with it, attempting to give leadership in the 
implementation of this new strategy, at least in the three communes of Cyeru, Butaro and Nyrnugali. Nyarutovu had 
already been designated as part of another "Unite," and was, in any case, being served by the CYGAND project.
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HISTORY OF EXTENSION IN THE FSRP

In spite of the fact that developing effective linkages with extension was one of the major objectives of the project, 
a clear strategy for achieving this has been elusive throughout the project. A variety of alternatives were considered 
during the design stage, but no decision could be reached until the very end of the design process. Finally, the Project 
Paper recommended a strategy in which the project-and project funds-remained entirely within ISAR. It was recom­ 
mended that two mechanisms be established to provide the necessary linkage between the FSR team at Rwerere and local 
extension staff: 1. a Memoranda of Understanding between MINAGRI and ISAR at all levels from MINAGRI to the 
local Commune and 2. a parallel set of coordinating committees. It also stated that all MINAGRI functions in the project 
area would be taken over by ISAR, effectively making ISAR responsible for the entire existing extension structure, 
including the commune- and sector-level cadre previously reporting to the Bourgemeister, the Agronome de Commune, 
the Agronome de Prefecture and MINAGRI in Kigali. Although initial steps were taken to implement the transfer of 
MINAGRI personnel to ISAR, this transfer and the implied responsibility were considered patently infeasible by the 
FSIP team, both Rwandan and Expatriate, so it was never accomplished. Neither were the MOU's or the coordinating 
committees established. Consequently, initial extension efforts depended upon the work of cadre hired by the project and 
upon cooperation of MINAGRI cadre through voluntary collaboration, persuasion and example. Considerable progress 
was being made in this way by the first exteadon specialist, in spite of the fact that he never had a Rwandan counterpart.

When the project was implemented in 1985, the expatriate extension specialist (Ron Grosz) was responsible for 
developing linkages and working with the MINAGRI extension service. Despite this, there were many difficulties in 
developing "an integrated, coherent research, extension and training program. " Many difficulties were related to confu­ 
sion regarding the scope of work of the extension specialist and other technical staff. In particular, the role of the 
extension specialist was a constant issue due to a general ignore we of the critical role of extension in FSR methodology. 
In addition, there was serious disagreement within the USAID mission about the project's mandate and how it was to be 
implemented.

The extension specialist had a clear idea of FSR and the role of extension which can be applied to the FSRP 
extension philosophy today:

"The farming systems process is a client-bissd development methodology which uses a problem solving ap­ 
proach to discover and/or establish effective two-way communications. Extension is responsible for ensuring 
effective farmer involvement in the development process, from problem diagnosis to participation in on-farm 
testing of plausible interventions."

'Then, as now, extension was seen to be the eyes, ears and mouth of the project, linking researchers and fanners to 
ensure the multidirectional flow of information.

There were additional constraints to achieving the extension objectives outlined in the project paper. Initially, there 
were no proven technologies "on the shelf* ready to be diffused. A lack of basic information necessitated a rather 
intensive on-siation program during the first years, hindering the initiation of classic extension activities.

However, in light of extension's role in FSR, the lack of tested technologies cannot be considered a limiting factor 
in the development of a strong extension component. If extension is the primary communication linkage between farmers 
and researchers, then its establishment is essential for the development of a functioning farming systems research project. 
A study evaluating the MINAGRI's extension service's ability to meet the FSRP's identified extension needs revealed 
many inadequacies. However, in accordance with the Project Paper it was recommended by the extension specialist that 
working with and improving the existing service was preferable to developing a parallel private service. Despite lip 
service paid by communal authorities supporting a liaison, no formal agreement was ever signed between ISAR, 
MINAGRI and the FSRP. "Liaison" in the eyes of communal authorities meant project donations of boots, raincoats and 
bicycles for Monagris and payment for services rendered. The standard response to attempted project input ri monagri's 
work plans was "the agents are already too busy and can't take on more work. "

The 1986 evaluation recommended that the extension specialist position be retained and immediate attention be 
given to how the necessary linkages could be forged. Paradoxically, USAID decided not to replace the extension 
specialist and, in effect, eliminated the projects's responsibility for extension. This decision clearly reflected a lack of 
understanding of extension's important role in FSR.

The 1988 project mid-term evaluation identified the lack of an extension component as a major short-coming that 
would preclude achieving the objectives outlined in the project paper. The position had to be reinstated, or the project 
had to be closed. An expatriate extension specialist (Arvid Rimkus) arrived in October 1989. As a result of recommenda­ 
tions made by the project redesign team in October 1989, duties were expanded to include coordinating the development 
of a Unite Opentionelle (U.O.) for Kirambo sous-prefecture.
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By August 1990 it was apparent that at least for the short term there were to be no appointments to Kirambo and 
that the U.O. in its present form was not a feasible model for the national extension strategy. The project was obliged to 
continue with the development of an extension program if it was to meet the objectives outlined in the project paper.

To avoid losing a season waiting for the U.O. to be established, in February 1990 a modest on-farm seed 
multiplication program was initiated. Without formal agreement, collusion with communal extension staff would have 
been ineffectual; thus the 24 enqueteurs in tba socio-economic program were enlisted for these initial efforts. When it 
was clear that no formal linkages were going to tx> established, it was decided the project could not use the existing 
extension service and would instead develop a parallel private FSRP extension service using the enqueteurs as the core 
staff. The three primary reasons supporting this decision were as follows:

t. Without formal agreement the project was not authorized to direct activities of MINAGRI extension staff. 
Previous efforts to collaborate had proven to be futile.

2. The enqueteurs had already participated in project extension activities and were experienced data collectors.

3. Project staff hoped to eventually institutionalize the program once MINAGRI cooperation bad been obtained. 
This brief history outlines the events that led to '!he development of the FSRP's current extension program - an 

effective program well integrated with research.

FSRP EXTENSION PROGRAM

Despite several minor deviations, the model for the FSRP extension program is based on the proposed "new 
extension strategy" as it was described in 1989 and as it was supposed to be implemented by the World Bank Services II 
project. The key factors that are imperative to the program include:

1. Staff selection and training. Using rigorous selection criteria and continuous training in agronomy and 
communications results in a cadre able to competently implement the work plan and to earn the confidence of 
farmers.

2. Carefully planned and monitored work schedules. This ensures that all staff are aware of their responsibilities 
at any given point in time. It also permits continual and rapid evaluation of specific program activities and 
success of achieving identified goals.

3. Involvement in all aspects of technology development and testing by extension field staff. Involving 
extension staff in research activities increases their cognizance of technologies being diffused and of constraints 
confronting the fanners, ultimately increasing their effectiveness as extension agents. It also provides the crucial 
linkage between fanners and researchers.

4. A dear pattern of responsibility and supervision. This avoids confusion of responsibilities and ensures that 
the work plan can be implemented as planned.

There are at total of 41 sector agenis (with an average of approximately 920 families per sector) working in Butaro, 
Nyamugali, Cyeru and Nyrutovu. The agents visit different farmer groups or individual frnners nine out of 10 days. 
Four supervisors (one for every 10 agents) oversee the daily activities of the agents, visiting farmers together with the 
agents eight out of every 10 days. Regular biweekly meetings between agents and their supervisor are used to plan out 
daily work plans for the individual agents. Supervisors meet with researchers and extension personnel at Rwerere once 
every two weeks to discuss the needs of specific programs. Activities include all aspects of research/extension including 
diagnostic surveys, on-farm trial management, technology diffusion and follow-up surveys. Station technical staff act as 
subject matter specialists for all extension and training activities.

STAFF STRUCTURE AND DISTRIBUTION

Currently, there are 41 extension personnel working at the sector level and four supervisors working at the 
commune level (Table 5).

Efforts have been made to place one extension agent in each sector of Nyamugali, Cyeru and Butaro. The project's 
role in Nyarutovu is somewhat ambiguous. Nyarutovu straddles the boundary of the Buberuka highlands and the Central 
Plateau. The agro-ecological conditions in much of Nyarutovu differ significantly from those of the other communes. 
Generally, soils are more acidic and infertile, and rainfall and temperatures are higher. Recommended dates of seeding 
and cropping patterns differ significantly. Except at higher altitudes, wheat grows poorly in Nyarutovu. Furthermore, 
project Cygand is responsible for coordinating extension activities with commune staff in Nyirutovu. The seven FSRP 
extension staff currently in Nyarutovu were engaged with project activities prior to the development oi the extension
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program. It was decided to maintain the level of effort without expanding into each sector. FSRP extension activities in 
Nyrutovu were to terminate in January 1991 (end of 92a).

STAFF SELECTION AND TRAINING

The program started with a core staff who were employed and trained as data collectors in the socio-economic 
program or had been responsible for the day-to-day management of on-farm trials. Some of them have been associated 
with the project since 1986 and are well versed with the project.

Initially, new employees hired to accommodate program expansion were selected from among people who had 
previously worked for the project. During the most recent expansion, any resident of Kirambo sous-prefecture with two 
years of secondary school or a CERAI education was invited to write an exam evaluating their knowledge of agriculture. 
Of the 60 applicants, those with the 10 best scores were interviewed by the technical staff in order to evaluate 
communication skills.

Annex 1 in Rimkus, 1991 shows the training received by the extension agents. Expertise and competence of the 
staff varies widely, mainly as a function of the length of time they have been associated with the project and the training 
they have received. Since the beginning of the extension program in 1990b, there have been 2-5 day training sessions 
aimed at specific program activities, improving overall agricultural knowledge and extension skills every several months. 
This is a significant deviation from the Training and Visit approach, which advocates regular, programmed training 
sessions as often as every two weeks. It is felt that initially such an intensive training effort might not be feasible in the 
local context where the education of "village extension agents" is very low. An extended approach to training is viewed 
as more appropriate in the short term in that the agents are more likely to retain what is being taught and develop a 
certain expertise. As they become more adept, training activities should be intensified.

Because of training and a 100% agricultural focus, it is believed that project extension staff have a better 
agricultural background and superior communication skills than commune extension staff. The test used to screen 
applicants was given to project personnel. Results indicated that the their greatest weakness was in basic math skills. 
While the test results given in Table 6 indicate overall superior results for project agents, there are still apparent 
shortcomings. The lowest marks were scored by recently employed agents who were not tested but were hired on the 
basis of their previous favorable employment record with the project and not on the basis of testing and an interview. 
Ultimately all agents would be expected to perform to a minimum standard or be replaced.

ISAR researchers, and especially technicians, play the role of subject matter specialists and are directly involved 
with the training of the agents. They participate in the development of subject matter to be taught and actual class and 
field training sessions. Occasionally specialists are invited from outside the project to participate in the training.

METHODOLOGY

Sector Extension Agents
, Sector extension agents are the primary linkage between farmers and project researchers. Working directly with 

farmers, they participate in all aspects of research and extension. This includes diagnostic surveys, implementing and 
managing on-farm trials, follow-up surveys and the extension of improved technologies. The latter activity occupies the 
majority of their time.

Sector agents and their supervisor meet every two weeks to plan the daily activities of sector agents and to evaluate 
the work realized. Responding to the needs of any program, a monthly work plan is filled out identifying the location and 
describing each days activities (see Annex 2, Rimkus, 1991, for an example). Individual sector agents communicate their 
needs for implementing the work plan. For example, planting dates and crops planted vary depending on commune and 
sector, so seed requirements for the on-farm seed multiplication program can vary regionally.

To evaluate the progress of extension activities, follow-up forms are regularly completed. These forms facilitate 
rapid assessment of farmer participation and provide early feedback.

Supervisors
The four supervisors link the sector agents and research/extension personnel at Rwerere and monitor the daily 

activities of approximately 10 sector agents. An important aspect of their jobs is the regular biweekly meetings with the 
sector agents. They have detailed monthly work plans that identify the sectors and extension workers they will visit and 
describe their daily activities. They visit farmers with a sector agent to evaluate whether the work plan is being 
successfully implemented. These programmed visits are important for identifying needs in the sector agents' training and 
communicating farmer needs to extension staff higher up in the hierarchy. They ensure that specific inputs (for example 
improved seed) arrive to the sector agents under their supervision in a timely fashion.
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Supervisors have bi-weekly meetings at Rwerere with extension and research personnel to discuss specific program 
needs. Researchers who require the sector agents to conduct a particular activity (for example carry out a survey or have 
a trial weeded) meet with the supervisor to discuss the details of the activity. These activities are programmed into the 
sector agents' work plans during the bi-weekly meetings.

PROGRAM ACTIVITIES

All extension program activities are developed in collaboration with researchers and technicians at Rwerere. 
Surveys evaluating farmers' understanding and acceptance of technologies are developed in cooperation with the socio- 
economic program.

On-farm Seed Multiplication Program.
This program began in February 1990 (season 90b) with the primary objective of introducing improved climbing 

bean and wheat varieties. A package oi technologies developed and tested by the project was provided to fanners. The 
package, designed to be used on 1-are (100 nr) plots to minimize risk to farmers, included 1 kg of improved seed, 25 kg 
of lime, 2 kg of 17-17-17, Meld days and a bulletin explaining the package and cultural practices that optimize yield. 
After harvest, farmers returned 5 kg of improved seed to the project, which was used to reach new farmers. If yields 
were less than 10 kg/are, farmers were asked to return half of the harvest; however, they generally returned only a third. 
Participating fanners are encouraged to share improved seed with their neighbors.

Initially there were four varieties in the program: Umubano (G2333), G8S8, Puebla and Mwirasi. Mwirasi has 
since been dropped, and two new varieties have been introduced: Guatemala and G2331. Farmer acceptance of the 
improved bean varieties has been high. Annex 3, Rimkus, 1991, gives the results of a survey conducted after the first 
season, evaluating fanner acceptance of the improved seed. As a result of this survey, bean variety Mwirasi was dropped 
from the program. Table 7 shows the number of farmers who have been directly involved in the bean program and gives 
estimates of the number of fanners who now grow improved varieties of beans as a result of the program. The estimates 
are based a survey (see Annex 4, Rimkus, 1991) of fanners who participated directly in the program and of farmers who 
received seed indirectly via their neighbors. It is estimated that in 92a about 40% of farm families in the project area will 
be growing improved bean varieties.

Generally, the use of the improved package has resulted in significantly higher yields. Figure 1 shows the average 
yield (kg/are) of all farmers directly involved with the program between 90b and 91b. During the 91a season it was 
estimated that die package resulted in yield increases of 80% over traditional fanner practices (local seed, broadcast, no 
cash inputs). On-farm trials have indicated that the improved climbing varieties yield 25-35% higher than local climbing 
varieties and up to 250% higher than local dwarf varieties.

Between 90b and 92a there have been approximately 3000 farmers directly involved in the on-farm wheat multipli­ 
cation program. Fewer farmers grow wheat than beans, and hectarages are lower for wheat than for beans. Most wheat is 
grown in season b when disease pressure is considerably lower due to less rainfall at maturity. In fact, many farmers 
grow wheat only in season b, decreasing the potential number of multipliers. Initially there was only one variety, 
Rwerere, in the program; however, there have been two additions: Rughezi and Musama.

Lime and NPK were excluded from the package in 92a. While general consensus agrees that lime is beneficial to 
yields and work with lime should continue, the high cost of the hydrated lime available in Rwanda and the unavailability 
of cheaper agricultural lime precludes its use for agricultural production purposes. The NPK was dropped for budgetary 
reasons.

Maize (varieties Nyirakagari D110 and Kenya), peas (varieties Nagashaza, Cyambiya and Ibyerabirora) and 
sorghum (varieties IBM10, BM33, Muhimpundu and 83/20/1) were introduced into the program in the 92a season. 
Farmer response to these new varieties has not yet been determined.

Potato Multiplication Program
This program started in 91a with the primary objective of introducing disease-free improved seed potato. Due to a 

scarcity of seed in 9 la, the program has been limited to Cyeru and Butaro. Farmers were provided seed and Dithane M- 
45 for about 10 ares. After harvest half of their harvest was returned to the project for diffusion the following season. 
Table 8 shows the quantity of seed distributed, the number of participants and average yields in 9 la and b. Of the 33 
participants in Butaro in 91b, only six were able to harvest because of rebel activity in this commune. Beginning in 92a 
the project will work with one fanner group in each sector, providing the seed on credit, which will be repaid after 
harvest. Agents will provide technical advice on production and storage. Twenty tons will be diffused in the four 
communes.
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Agroforestry
This program was started March 91 and is closely linked to the Natural Resource Management Project agroforestry 

program. The program is targeted (though r">t exclusively) at fanners in the bean multiplication program who have 
identified the lack of poles as a major constraint to increasing hectarages of climbing beans. This is being used as a 
selling point to encourage the planting of Sesbania, Leucaena and Calliandra.

Field days are held prior to planting to introduce farmers to the benefits of agroforestry such as pole production, 
forage production, firewood, fertility improvement and erosion control. A second field day demonstrates how and where 
to plant the trees. The majority of farmers are encouraged to plant the trees on existing grass strips. Some fanners are 
encouraged to plant part of their fallow to agroforestry species. Most farmers plant 100-200 trees.

Benefits from agroforestry are not seen in the first year after planting. Some benefits, such as erosion control and 
improved fertility, take several years; hence to ensure that the trees become well established, regular follow-up visits are 
an important component of this program.

In cooperation with the management of Cyhoha Tea Estate in Byumba, tea is being introduced into the program in 
some sectors of Nymugali as a cash crop alternative to traditional agroforestry species. Tea has been recommended as a 
valuable soil conservation and anti-erosion crop at high altitudes on very steep slopes and acidic soils. The environmental 
conditions in the area are considered ideal, and the management requirements for tea are less complicated than those for 
coffee. There are no major insect pest or disease problems for tea in Rwanda.

Though at the time of writing no hard data was available, preliminary observations indicate that farmer response in 
some sectors is not as high as expected and that it will take an intensive extension effort to introduce trees into the local 
fanning system.

Other Program Activities
Table 9 summarizes other activities in which extension staff have participated. The impetus behind the soil survey 

(activity 1 in Table 9) was the results of a 64-site on-farm Urns trial that indicated that (hydrated) lime was economically 
viable on 30-40% of the sites. The survey was initiated to see whether farmers' knowledge of soils could be used 10 
improve liming recommendations.

Results indicated that two major soil types are recognized: Inombe and Urusenyi. Certain soil characteristics are 
clearly associated with the soil types, particularly texture and, to a lesser extent, color. There was no clear-cut correlation 
between perceived fertility and soil type, though certain fanners recognized certain soil types as being more or less fertile 
than others. Comparisons between "fertile" and "infertile" soils resulted in some very interesting associations. While 
these two classes were not necessarily correlated with the specific soil types identified, there were specific associations 
with weed species, rockiness and cropping patterns. The results of this survey led to the initiation of the on-farm lime 
trial (activity 2 in Table 9).

Details of an on-station trial evaluating the response of crops in a bean/wheat rotation to lime and different sources 
of organic matter (tree prunings, vetch and manure) are discussed in Annex 5, Rimkus, 1991.

EXTENSION BULLETINS

Five extension bulletins have been published. Three of them explain specific program activities (seed multiplication 
and agroforestry), and the other two are used to create awareness of new technologies. The bulletins are important 
components of field days used initially to introduce and explain new technologies. Afterwards they are referred to as 
reminders of specific activities involved in a particular program. An example of the first page of the wheat multiplication 
bulletin is shown in Fig. 2. A significant number of farmers (about half) in the work irea cannot read, so visual aspects 
of the bulletins were emphasized. The bulletins were developed with the assistant of technicians and researchers and 
then field tested for their comprehensibility to fanners. Changes made as a result of rield testing highlight the importance 
of evaluating the clarity of bulletins prior to distribution.

FUTURE OF THE FSRP EXTENSION PROGRAM

Integration within MINAGRI
In June 1991 during an FSRP field-day, the Minister of Agriculture, James Ga&sna, noted that while the progress 

made by the project's extension program was impressive, it was unfortunate that fh^re was no link with the communal 
extension services. Recognizing the project's experience in agriculture and extension, he directed that efforts be made to 
try and coordinate some activities with MINAGRI services even if it was initially only for training purposes. This 
mandate resulted in a series of meetings among the FSRP, Africare's Agroforestry Program and the Coordinateur des 
Services Agricoles de Ruhengui that went beyond the Minister's initial directives and resulted in an outline for how the 
FSRP's approach to extension could be implemented within Minagri.
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Commencing in November 1991 the following steps will be undertaken to fully integrate the FSRP extension 
program into the MINAGRI extension service:

1. A test evaluating competence as an extension agent would be given to all MINAGRI monagris and FSRP 
extension agents. It would include written and verbal sections evaluating agricultural knowledge, communication 
skills and general aptitude. Previous on-the-job performance will be considered.

2. Those who succeed would be hired by MINAGRI. Presently there are 25 MINAGRI-financed agents in Kirambo 
Sous-prefecture (Nymugali, Cyeru and Butaro). The nine sectors without monagris will be temporarily financed 
by ISAR.

3. The agents would continue to be administered through the commune and MINAGRI; however, their seasonal 
and daily work plans would be completely supervised by the FSRP and the agroforestry program of the Natural 
Resources Management Project.

The head of the "Unite Operationelle" at Kirambo has been appointed and will be a key participant in the program. 
Virtually all logistic details remain to be ironed out.
World Bank Extension Program

The project was notified of a World Bank Extension Program that would be implemented nationwide in August 
1992 using "Training and Visit" as its foundation. The World Bank team was interested in the FSRP's approach and 
philosophy to extension and plans tc visit the project on its next visit to Rwanda with the notion of perhaps adopting it as 
a prototype for its new extension strategy.

RECOMMENDATIONS

1. ISAR research stations such as Rwerere should all be converted into true research/extension centers staffed by 
ISAR research and MINAGRI extension personnel. This would be a logical way of making both parties 
responsible for implementing an operative research/extension program. Working together in close proximity 
would ensure a tight linkage between research and extension activities. A major weakness of this approach is that 
there aren't enough stations to cover the whole country. With a modest increase in staffing and financing, 
Rwerere could cover the eight communes of the Buberuka highlands. However, even if all ISAR stations were 
functioning and each was responsible for research/extension activities in eight communes, it would still not be 
sufficient. Despite this, ISAR represents the principal source of agricultural knowledge in Rwanda and must be 
an integral part of any national extension strategy. A structure could be devised in which ISAR stations would 
serve larger areas-perhaps agro-ecological zones.

2. Due to the arrival to the project of newly graduated students, it is recommended that a University of Florida 
Farming Systems Methodology course be given. These new arrivals have not had the benefit of a long-term 
association with the farming systems approach and would greatly benefit from a clear, well-structured course 
such as that offered by the University of Florida.

3. It is recommended that USAID review its new policy of not sending students out for Bachelor degrees. 
Strengthening the research capacity of ISAR is the ultimate objective of any long-term agricultural training. This 
is not necessarily achieved when students not associated with the project are sent for Masters degrees. Several 
people presently associated with the project show a high capacity for working within the FSR framework. They 
are able to conduct their own programs, have an acute understanding of FSR and have excellent communications 
skills. Unfortunately, they are A2 level technicians and are unlikely to rise higher in the system where their 
apparent skills could be put to better use. This is clearly a waste of human resources. Potential candidates could 
be assessed individually to determine the most effective educational program considering their work experience 
and educational background.

One serious constraint has been the "institutionalized" bureaucracy imposed oc the project, which limits time 
devoted to research activities. There are several specific points that need to be addressed:

4. The local cost budget is administered by ISAR and is financed by USAID on a reimbursement-for-expenses- 
incurred basis. This approach is not viable in the present economic situation. ISAR ha* difficulties covering its 
payroll each month and effectively has no operating budget. It is impossible to incur expenses when there is no 
operating budget. This has had severe implications for the staff at Rwerere, especially with respect to transporta­ 
tion. Despite the cumber of vehicles, transportation is always limited because of the unavailability of funds for 
repairs or fuel.

5. The present administrative hierarchy at Rwerere results in a major waste of human resources. The appointment 
of Egide Nizeyimana as Director of FSRP and Chief of ISAR Rwerere has decreased the number of researchers
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at the station by one. Considering the costs of education to a PhD level, the prudence of using a recently 
returned graduate for handling inundate daily administrative activities has to be questioned. The skills and 
talents developed are lost when many of his responsibilities could be administered by someone with a less- 
expensive and more appropriate education.

6. USAID's role in managing the project should be reduced or at least clearly defined. The preparation of the 
project's 1992 work plan and budget took over four weeks of the project director's time and occupied days of 
other technicians' and researchers' time due to revisions demanded by USAID. While USAID's input into the 
financial aspects is understood, criticism of technical components is highly questionable. Several changes were 
forced into the work plan because of a clear lack of understanding of Fanning Systems Research Methodology 
and specific technical aspects on the part of USAID personnel. A more effective approach would be to submit 
detailed program goals and objectives with the budget and make project staff responsible for achieving them.
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SOCIO-ECONOMY

INTRODUCTION

As the FSRP was conceived to be a fully-functioning FSR team from its inception, a long-term socio-economist 
WAS slated to be a permanent member of the team. This member would be responsible for the economic analysis of the 
agronomic trials, conducting a diagnostic survey and organizing the pre- and post-trial surveys that would guide the 
research objectives and evaluate technologies introduced by the team.

The original UOA team leader was the first socio-economist assigned to the project. Unfortunately, the ordeals of 
the project establishment occupied a majority of his time, and the socio-economy program got off to a slow start. A 
diagnostic survey was conducted by the entire team during the first year. Although the survey was complete enough to 
assist in the eerly research efforts, it was never satisfactorily written up and circulated to interested parties. When the 
original socio-economist finished his tour, he was not immediately replaced, again causing a gap in the program. ISAR 
had assigned a counterpart to this program, but the accidental death of this scientist shortly after the departure of the 
expatriate advisor resulted in an unfortunate break in the continuity of the program and a loss of some of the completed 
work.

After a one-year gap without a socio-economist, both an expatriate and Rwandan scientist were hired to reestablish 
the program. The Rwandan was sent to the US for six months for some economics training as his training was in the field 
of agronomy, not economics. Shortly after his return he was sent to Germany by another project for a PhD, again leaving 
the program without a Rwandan counterpart. The position was not filled again, leaving the expatriate to manage the 
program alone until the termination of the TA.

OBJECTIVES OF THE PROGRAM

Once the new socio-economist was in place, objectives for the program were established with the aid of several 
consultants, ISAR and USAID. At that point in time, there was only 17 months left in the project, and it was unsure 
whether there would be any extensions to the PACD or a possible follow-on project. The decision-making process for the 
formation of the program objectives at this point in the project was difficult not only due to the shortness of remaining 
time, but also to the lack of socio-economic data that should have been collected earlier in the project to be used as 
guidelines for biological research. It was highly recommended at this time that the socio-economic program should 
proceed with, some detailed data collection surveys as this data would still be valuable late in the projeci and for any 
possible follow-on projects. These exercises would also provide for the selection and training of a team of on-farm 
surveyors or extension agents that would be of use to the whole team when the major surveys were completed.

It was decided at this point that the priority research topics would be (1) to determine the costs of production of 
major cultures in the traditional systems, (2) to study the Agro-ecological and socio-economic factors and their effects on 
production and (3) to study the costs/benefits of major on-the-shelf technologies. Other objectives included the training of 
a group of enumerators in FSR survey methodology and the stimulation of the multi-disciplinary team concept within the 
Rwcrerc research staff through participatory studies with the individual programs.

RESEARCH STUDIES

Oaly major studies are mentioned here. They are composed of one long-term study (two seasons), two medium- 
term studies and a series of short-term studies.

1. Research on the batu for the definitions of recommendation domains in relation to the factors of production in 
bean cultivation (Brewster, 1988).

This mid-term study started in 1986 and was done by Ms. Brewster, a graduate student conducting her research in 
Rwanda. It resulted in a M.S. thesis in Agricultural Economics in 1987 at the University of Arkansas. The main 
objective was to identify significant variables that characterize bean-producing fanners into distinct groups.

2. Economic Analysis of traditional methods of bean production (Mayfield, 1988).
This mid-term study, conducted by Mr. Mayfield, started in 1988 and resulted in a M.S. thesis in Agricultural 

Economics in 1989 in at the University of Arkansas. It was a follcw-up and a refinement of the Brewster study in which 
new classification variables used in the definition of recommendrtion domains were tested.

3. Study on the economic returns of small shrubs planted on hedgerows
The study was under the responsibility of Mr. Munyemana. Its aims included the identification of the inputs 

(mainly labor) required in the adoption of the main agroforestry technologies, the determination of opportunity costs
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derived from the technologies (dry matter, pole beans, anti-erosive techniques, etc.) and the estimation of the marginal 
returns of the technologies.

4. Socio-economic Monitoring of bean seed treatments.
The study was conducted by Munyemana and was aimed at documenting the bases (criteria) of adoption or non 

adoption by the fanners of recommended practices of bean seed treatments that eliminate or reduce the crop diseases.

5. Investigations of the impacts and evaluations of agroforestry resources.
This research study was conducted in one cropping season. It attempted to (1) explore the extent of major agro- 

forestry resource uses, (2) evaluate the performances of the resources among adopters, (3) elaborate research bases in 
resource generation and (4) examine sets of criteria for targeting fanners in extension.

6. Socio-economic determinants of bean yield under lime and NPK treatments.
The aim of this on-farm research study, conducted for only one cropping season, was to identify and assess non- 

agronomic factors and their effects on bean yield variations under lime and NPK treatments.

7. Study of the factors of production, consumption and the revenue of major crops in the traditional systems 
The objectives of this long-term study, conducted over two cropping seasons in 1989b and 1990a included the 

following:
- Collection of labor allocation data by activity, period and sex;

- Determination of the yields, production costs and revenues of major crops in the traditional production systems;

- Analyses of enterprise budgets for major monocultures and crop associations;

- Provision of coefficient estimates that will be used in studies evaluating the impacts of new technologies and 
constraints related to resources.

This study was carried out on 36 farms, about which some basic socio-economic characteristics are shown in Table 
lOa. The representativeness of this sample is discussed below, in the section entitled Research Results. There it is 
compared with a scientifically selected sample of 448 farms, which was used for the diagnostic and verification study.

8. Study of the constraints and research perspectives on the pole issue in the cultivation of climbing bean (Niang 
and Ndiaye, 1991).

The study was conducted in collaboration with the AFRENA Project of ICRAF. Its primary objectives were to 
identify, at the farm level, the constrainis and existing potentials in the production of stakes and to propose modes of 
production of adapted stakes with appropriate species.

9. Diagnostic and verification/validation surveys (Ndiaye, 1991}
The study began in July, 1990. It is based upon a sample of 448 households. The sampling methodology is 

discussed in detail in Ndiaye (1991). Some of the basic socio-economic characteristics of the farmers in the study are 
presented in Table lOb. The principal objectives of this study were to provide a comprehensive description of the 4 
communes, including socio-economic, political, administrative, physical, and biological characteristics. It was to 
emphasize the constraints to development and the potential for development, focusing upon agriculture. Eventually it 
was to contribute to the definition of recommendation domains using a a larger sample than had been possible previously.

RESEARCH RESULTS

Study 1
The study (bowed that some of the most pertinent socio-economic variables, such as size of the farm, the number of 

animals (livestock), family labor and the use of outside labor, are not important in the differentiation of bean growing 
fanners. In other words, these "wealth" characteristics do not constitute meaningful bases in the classification of bean 
farmers in the FSRP area.

Study 2
In relation to the classification of bean growing farms in recommendation domains, six variables were tested: (1) 

commune, (2) altitude, (3) size of the farm, (4) the ratio of household labor per hectare, (5) bean farm categories and (6) 
the distance between the farm and the house (urugo). The study concluded that several classifications were possible, 
depending on what objectives one had set. Yet, field and farm classifications, based upon the variable commune, showed 
more significant differences regarding the variables thai were tested.

In terms of the determinants of bean productivity, the study found that pH is an important factor. Neither a positive 
nor a negative relationship was found in regard to dwarf bean. The rate of seeding is positively associated with the yield 
of climbing bean but not with that of dwarf bean. The marginal rate of return of labor is found to be weak.
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Studies 3 and 4
These two research studies were conducted by Munyemana. The results have not yet been published. 

Study 5
The study revealed that (he impact of the agroforestry species introduced by the FSRP in the area is weak. The 

level of the distribution of trees is at a low scale, and the distributed species have not fulfilled their various intended 
goals. It is indicated, in the study, that the supply of poles is the main need that underlies farmers' adoption of the trees 
(Appendix H, Table 1). The study underlined the importance of emphasizing extension activities and recommended that 
the management techniques of agroforestry resources and fanners' education on the properties of species be given 
priorities during the extension process. Many hypotheses in targeting farmers were also tested.

Study 6
According to this study, fanners are homogeneous in terms of their needs/objectives, their management styles and 

resource allocation in bean cultivation. These variables are not significantly associated with bean yields (Appendix H, 
Tables 2, 3 and 4). These findings, which, by and large, corroborate the Brewster study (1987), lead to the conclusions 
that bean production is rather affected by biological and agronomic factors. Diseases constitute a major factor in yield 
differences. Again, there is further evidence that socio-economic variables are of minor importance in the definition of 
recommendation domains within the project area; their consideration should not be a major concern in the diffusion of the 
lime+NPK technological package.

Finally, the study has recommended that the selection, multiplication and use of climbing varieties that better resist 
diseases be given priorities in trials as well as in the dissemination of the technological package.

Study 7
This whole-farm research study provided coefficients on the main resources used in the production of major crops. 

Those resources include land (size and distribution; Appendix H, Tables 5, 5a, 6 and 6a) and labor (composition, 
allocations by month and by activity; Appendix H, Tables 7, 7a, 8, 8a, 9, and 9a). Partial budget analyses of major 
crops, based on determined coefficients, are shown in Appendix H, Tables 10 and lOa. A report of the research results 
with comments is available.

Examination of Tables lOa and lOb indicates that, to the extent the Tables have comparable information, the two 
samples have some important differences. For example, the 36 farmers are, in general, older and have larger families. 
They are also wealthier from the point of view of their income, the number of fields and the total land area they own, and 
the number of animals they possess.

One of the major contributions of the study of the 36 famers has been to provide basic data on the allocation of 
labor and of land by the different crops within the region. One of the major objectives has been the use of this 
information to extrapolate to the larger farm population of the area, especially concerning labor inputs that sire, without a 
doubt, the most important agricultural input in the system.

To determine the impact of these differences upon the representativeness of the 36 farmers, correlations were 
calculated between per-hectare labor inputs and all of the socio-economic characteristics. Income levels and the number of 
fields showed a signifies correlation with some types of labor inpuCs. The others did not. The pattern that emerges is 
one that suggests somewhat different production practices by size of farm, a fact that will need to be taken into account 
when using the data from the 36 farms.

Study 8
The study showed mat because of the shortage of stakes, farmers limit their acreage of climbing beans. Their 

coping strategies mainly include the use of stokes of inappropriate lengths at inappropriate densities. As a result, the 
poles used can hardly exceed a period of two seasons. The study has also documented the current sources of farm stakes' 
supply (Appendix H, Figure 1) and identified potential sources such as fallow lands, borders of terraces, etc. Modes of 
production of different species of trees were suggested within the various identified sources, based upon potentialities/ 
constraints at the farm level.

Study 9
. Due to socio-political problems in Rwanda, particularly in the Project area, the study was interrupted for about six 

months. This diagnostic and verification study attempted to cover as many agricultural and livestock production issues as 
possible. The final report presents, as a whole, a descriptive account, from which one can identify both potential for 
development and constraints to development of the communes. It has led to the tentative definition of the major 
recommendation domains in the region. The results presented in Tables lOa and lOb suggest that the Butaro commune 
appears to be somewhat different in terms of the average number of fields and the number of animals. This suggests that
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this commune represents, itself, a separate recommendation domain, while the remaining communes, Cyeru, Nyamugali 
and Nyarotuvu, are more or less homogenous.

PROBLEMS AND CONSTRAINTS

One of the early major problems that affected the socio-economic program can be summarized as follows:
1. A lack of a full-time socio-economist, either expatriate or Rwandan, conducting socio-economic studies for the 

first years of the project.
2. The lack of a Rwandan counterpart to the two expatriate scientists. This condition persisted for virtually the 

entire project.
3. The lack and/or insufficiency of well-trained field staff (enumerators).
These shortcomings have resulted in the absence, for quite some time in the life of the project, of basic data that, 

otherwise, should have been collected ftt an earlier period to provide the basis for the determination of research themes 
and to serve as a framework in the formulation of research strategies. For example, the diagnostic survey that has been 
conducted just at the last period of the project should have been executed at a much earlier stage.

The relatively late establishment of the socio-economic program somewhat limited the possible scope of work to 
short-term studies. The socio-economist also felt that the program was not as fully integrated into the team as could have 
been possible. Some scientists, especially those without extensive FSR training, seemed not to fully comprehend the role 
of the sociologist in the team.

This lack of integration with the biological scientists is common to FSR teams and was viewed with great concern 
by the socio-economist. It was felt within the socio-economy program that the lack of interest by biological scientists in 
the sociological aspects of their trials led to some false assumptions and claims by various team members. The socio- 
economy program felt that a stronger FSR background among the biological scientists could have helped to ameliorate the 
problem, as could a stronger team leadership that encouraged or even forced a greater degree of cooperation between 
biological and social scientists. This problem is elaborated on in the personal End of Contract Report by the Socio- 
economist.

RECOMMENDATIONS

The following recommendations are made as a result of the experiences in the socio-economic program:

1. Basic socio-economic data are now available on the research I'rea. Further studies should be technology 
evaluations, aimed at providing bases for the setting up of effective extension models. The already available 
basic data should be capitalized on in the process. However, such data must be periodically updated.

2. There are sufficient indications that fanners in the project area are generally homogeneous in terms of their 
economic resources as well as their agricultural practices. Thus, the agro-ecological and agronomic dimensions 
should be emphasized in the conceptualization of recommendation domains. So far, the evidence shows that 
these dimensions alone are critical and need to be considered in extension strategies and in the selection of 
fanners and trial sites.

3. Further information is needed on the particular relationships between land tenure systems and farmers' responses 
to various soil conservation techniques or technologies. The existing socio-economic micro-organizations in the 
area must be documented and their underlying foundations and dynamics carefully studied. Such types of studies 
could yield results with important bearings on extension strategies.

In other respects, the full integration of the program of socio-economics into all, or almost all, research activities 
must be encouraged for, undoubtedly, it will add to the efficiency of research. In spite of other researchers, the team 
leader must ensure the operation of such integration. While the program becomes so ubiquitous, there should be enough 
staff in it to do the work. In this regard, the appointment of Rwandans as researchers must be given full consideration.

Finally, it is desirable to have a program staffed with sociologists as well as economists. If not, the need for outside 
consultants in either discipline will strongly be felt.

27



BIOMETRY
The Fourth Amendment to the Project Paper added another long-term TA position, that of a biometrician. Stationed 

at the ISAR headquarters in Rubona, the biometrician had a national mandate to elevate the capacity of ISAR researchers 
to properly design and analyze experimental data. Additional duties included establishing of a computer laboratory in 
Rubona and providing training to researchers and technicians in computer use. The biometrician also made regular trips 
to Rwerere to advise and train FSRP staff and started work on a national data base system for all ISAR activities.

Computer hardware and software were installed in Rubona in 1987. ISAR assigned two technician/counterparts to 
the biometrician, and training started shortly thereafter. Researchers were taught to use Lotus 1-2-3 as a data entry 
program and SAS, MSTAT or STATICF statistical packages for data analysis. Several short training sessions were 
conducted, covering experimental design, basic computer skills, usage of Lotus and usage of the various statistical 
packages. Researchers learned the value of consulting a biometrician in the design stages of an experiment rather than 
after data collection. The two technician counterparts were both sent to the US for degree training.

Although some degree of standardization in data collection and reporting was achieved, the initial objective of a 
national data base was not attained. Most ISAR agricultural experiment stations were not computerized, nor were 
researchers trained in computer use, so the eatabl^i-res* of a computerized national data base was not realistic at that 
time. Data collection and reporting procedures wr/t ^andardized for FSRP and most of the Rubona research staff, but 
not for other stations.

In addition to biometrics and computer-related objectives, the biometrician also served as a liaison between the 
FSRP team at Rwerere and the ISAR administration. Because communication was so difficult between the stations, it wat 
of great advantage to have a team member in direct contact with the Director of ISAR and other department heads.

The biometrician decided not to renew his contract when it expired in 1989, and it was determined that his role 
could be filled to the end of the project by several TDYs, given that the plan for a national data base was to be dropped 
from the project objectives.
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LINKAGES
The overall nuking of linkages of FSRP with various agencies might be described as follows; International 

Centers, very good; the University of Rwanda, fair; other in-country projects and agencies, good; and other outside 
agencies, very good.

Throughout the life of the project, relations with the International centers were very strong. Collaborative studies 
were conducted with CIMMYT, CIAT, ICRAF, IITA and CIP. Although CIMMYT-Nairobi was mandated through a 
grant by USAID to provide FSR back-stopping to the project at no charge, this area was perhaps the weakest linkage with 
&n international center. Only cne trip was made, that being early on in the project and producing little of value. The lack 
of FSR personnel in general and French-speaking personnel specifically hindered CIMMYT from providing the necessary 
support. The lack of FSR expertise was felt in the early part of the project but was later alleviated when UOA brought in 
staff with stronger FSR backgrounds. FSRP did maintain a very strong linkage with CIMMYT-Addis Ababa, the wheat 
center for east Africa. Due to its skilled manpower, research budget and a mandate by GOR to focus on wheat, the 
Rwerere station boasted the strongest wheat research program in a four-country region and was the focus of many 
CIMMYT-sponsored field days and test nurseries. The FSRP teem grew at least four CIMMYT nurseries out every year, 
on farm as well as on station, and supplied seed to several countries in the region. One FSRP technician was sent to 
CIMMYT headquarters in Mexico for a six-month course on wheat production. Papers by FSRP personnel were given 
every year at the CIMMYT regional wheat meetings.

CIAT is the only international center that maintains staff in Rwanda, and cooperation with this program was also 
good, as it was with the regional CIAT office in Uganda. FSRP staff conducted on-farm surveys of bean production with 
the CIAT socio-economist, implemented disease trials and were responsible more than any other agency for the actual 
multiplication and distribution of CIAT-introduced bean varieties. In 1989, the Deputy Director General of CIAT- 
Columbia visited the FSRP project and called their bean program the strongest he had seen in his several trips to Africa. 
He subsequently directed several CIAT scientists from various parts of the world to visit the FSRP program, especially to 
examine the lime and bean/agroforestry work. FSRP staff also presented numerous papers at CIAT workshops.

Due to the dominance of the agroforestry program within FSRP, linkages with ICRAF were always very good. 
Many collaborative trials were conducted, and with the onset of the AFRENA project, a more-or-less day-to-day linkage 
with ICRAF was established. ICRAF continually sends scientists from Nairobi to view the agroforestry program at 
Rwerere. As with CIMMYT wheat and CIAT bean workshops, FSRP scientists were invited to every regional agrofor­ 
estry conference. Because of this presence and numerous published articles, the FSRP agroforestry program is known 
virtually world-wide.

In 1989, FSRP also participated in a collaborative on-farm trial with IITA staff. IITA is generally credited with the 
development of alley-cropping with leguminous agroforestry species, and they helped FSRP staff design and implement a 
trial to assess several farmer-managed variables in an alley-cropping setting. Collaboration with CIP was limited to on- 
farm and on-station testing of their varieties and the donation of some lib equipment to the CIP/USAID-sponsored potato 
program in Rwanda.

Despite several attempts from different angles, FSRP was never really able to establish a satisfactory linkage with 
the staff of the University of Rwanda. One FSRP researcher commuted weekly one semester to teach a course in rural 
sociology, and several UNR students did all or part of their research training at Rwerere under the supervision of FSRP 
staff. Two received their Ing. Agronome degrees with FSRP scientists as the major field advisor and committee member. 
Not as many students were trained as had been hoped, however, and the anticipated UNR-FSRP collaborative research 
program did not develop. An acute shortage of staff at UNR in conjunction with a fairly high level of funding resulted in 
relatively little incentive for UNR staff to involve themselves with FSRP research.

Coordination of donor projects within Rwanda is generally quite weak, and so was the case of FSRP in the early 
stages. With the hiring of an extension agent in late 1989, the lines of communication improved considerably as he 
visited most other projects in the country. Linkages with specific ISAR commodity programs such as potatoes, wheat, 
soil conservation and beans were strong, but general linkages with ISAR never were satisfactory. Rcssoos for this short­ 
coming are discussed in the Problems and Constraints section of this report. Coordination with other USAID-funded 
projects was always much better than with other donors. Excellent communications and collaborative efforts were 
maintained with Africare, Technoserve and PRAPAC.

Linkages with other outside agencies such as World Bank, FAO, ADB, etc. would be described as somewhat 
involuntary but good. As Rwerere was, perhaps, the largest agriculture! research program in Rwanda, virtually every 
consultant arriving in the country would spend a day there. It was not unusual to have 20 visitors a month for months on
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end before the war started. The FSRP staff were consulted on and participated in a multitude of surveys, policy reviews 
and reorganization*! planning sessions.

30



PARTICIPANT TRAINING

LONG TERM TRAINING

The original FSRP project paper called for a total of 20 participants to be sent to the U.S. for training (10 BSc, 7 
MSc and 3 PhD). This was changed in the Fourth Amendment to the Project Grant Agreement of July 1988 to a total of 
22 participants (8 BSc, 10 Msc and 4 PhD).

In nearly all cases, candidates and fields of study were identified by the GOR. English language training was 
provided by The English Training Center in Kigali. In order to be considered by FSRP for placement, a TOEFL score of 
550 was required, but this was later changed to 500. Supplementary language training was completed for initial trainees 
at the University of Arkansas, Fayetteville.

The training component of FSR/E was subcontracted to Lincoln University, Missouri, from January 1985 through 
December 1989. As subcontractor for training, Lincoln University was responsible for placement and development, 
program monitoring and repatriation of trainees. In January 1990 the subcontract was terminated and these duties 
assumed by the University of Arkansas International Agricultural Programs.

In January of 1991 the final participant left for the U.S., fulfilling FSRP's commitment to train 22 participants. 
The anticipated date of completion of FSRP Phase I training is December, 1993. Table 11 shows the distribution of 
degree objective by field of study for the 22 participants.

The average time to complete a PhD degree has been four years, one month, an MSc degree two years, 10 months 
and a BSc degree four years, three months. The average cost for a PhD has been $89,991, an MSc $63,146 and a BSc 
$75,200.

FSRP students performed in an exemplary fashion. They maintained a grade point average above requirements and 
in many cases were placed on their respective university's Honor Roll or Dean's List. Many of the students received a 
recommendation from their academic advisor for graduate study. The only exception to this record of achievement was 
one student who was academically suspended from his program and subsequently refused to return to Rwanda. He is 
considered to be on non-return status with INS; attempts to this date to initiate his return have failed.

The single largest problem FSRP bad with participant training was the issue of employment upon return to 
Rwanda. Because of budgetary problems, the GOR was either slow to hire its returning students, or failed completely to 
do so. In order to take advantage of the training it had done and provide employment to needy returnees, FSRP engaged 
five scientists to work at the Rwerere station, with the understanding that ISAR would pay their salaries after several 
months. Through the efforts of USAID, a PhD potato breeder, Martin Bicamumpaka, was placed in an administrative 
position with the USAID-funded Natural Resources Management Project (NRMP), under the employ of MIN1PLAN. 
Again through the efforts of USAID and FSRP, a MSc Agricultural Engineer, David Mushimiyimanis, was placed with 
MINAGRI to work on the USAID-funded NRMP. Of its own accord, ISAR hired two animal scientists, one MSc at the 
Karama station as director of the station (Munyabagisha, who had been paid by FSRP to work at Rwerere for three 
months prior to that) and one BSc at the Rwerere station (Mbarusbimana). Two students (one in horticulture, the other in 
dairy science) who returned in June of 1990 are still unemployed. Because of the difficulty of finding employment in 
Rwanda and also due to the lack of a truly binding bonding agreement, non-returnee students were a problem. (The 
students signed « bonding agreement before leaving Rwanda that stated that they agreed to work for the GOR upon their 
return. However there was no true incentive for them to return.) As Appendix A shows, BSc student Isabelle 
Nyirakabibi did not return after completion of her degree. Even though all support was withdrawn by FSRP and the 
University, she ""ifiy* at the University of Missouf? under her own funding, working toward a Master's degree. There 
has exist* 1 a very efficient grapevine among the Rwanc.v. .students in the U.S. This grapevine has been acutely aware of 
those incidents in which a student circumvented the system, thus influencing other trainees to request extensions or a roll­ 
over to the next degree. In the summer of 1990 there was a rash of rumored non-returnees. This was due in part to the 
failure of the two students mentioned above to return to Rwanda and also to the failure of the GOR to hire those students 
who did return. This led to a spate of letters by the Participant Training Office in Arkansas to all students, reminding 
them of their obligation to return to Rwanda. This, coupled with (he efforts of FSRP to find employment for the 
returnees, if even from its own funds, curbed what threatened to be a mass refusal to return. Because of this potential 
problem, USAID refused to allow any more participant families to join students in the U.S., since a student who had his 
family with him was less likely to return to Rwanda.

In order to combat this problem of non-returnee students, the GOR needs to guarantee employment for the students 
upon their return. It would be ideal if a position could be identified for the individual prior to leaving for training. This 
is a system that worked well in Zambia. Students were employed by the government prior to leaving for the United
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States. A salary accrued to them while they were studying but was paid to them only upon their return to Zambia. Thus 
students had a strong monetary incentive to return home plus an assurance of continued employment.

If the employment issue is settled and Phase II of FSRP is funded that includes a participant training component, 
the following students are highly recommended by their U.S. institutions for further training:

Francois Kayihura University of Arkansas, Agronomy (MSc)
David Mushimiyimana Colorado State University, Ag Engineering (PhD)

Joseph Kabiligi Auburn University, Animal Science (PhD)

As a result of experience gained from Phase I of the FSRP training component, the following recommendations are 
offered:

1. Improve pre-departure orientation with an emphasis on trainee responsibilities, trainee entitlements under spon­ 
sorship, procedure for requesting J-2 for families, travel home during program and length of study time in U.S.

2. Improve bonding agreement and job incentives upon degree completion.

3. Improve coordination between USAID/Rwanda, Participant Training Coordinator/U.S. and FSRE Training 
Coordination such that compliance with regulations for J-2 visas, length of study time in U.S., bonding 
agreements, etc. are better maintained.

The training component has been viewed as a positive, productive force within FSRE, and as such it is recom­ 
mended that this expenditure of resources t    'mprove the human capital of Rwanda should continue. The students 
completed academic work in exemplary fashion, and those placed in positions in Rwanda are contributing to the 
development of the country.

SHORT-TERM TRAINING

Amendment Number Eight to the FSRP Contract, dated September 20, 1990, states the following short-term 
training objectives:

"About SO person months short-term training will be provided to Rwandan staff (A2 or equivalent grade level) 
in FSR\E methodology and related special topics, both within Rwanda and in other African countries at lARCs 
and national research institutions. In addition, at least 125 person-days of short-term in-service training will be 
offered to the agricultural extension and research technicians and farmers in the project area." 

These objectives were all met or exceeded. A detailed list of short-term participants is included in Appendix B.

RWERERE SEMINARS

After the completion of the Training Center at Rwerere, the FSRP from time to time invited guest speakers to 
present seminars on various aspects of Rwandan agriculture or agri-business. A partial list of these seminars is also found 
in Appendix B.

SPECIAL STUDIES

A special studies find was set up at the inception of the project to finance US students doing graduate research 
within the project, doctoral studies for Rwandan students to return to Rwanda to conduct research with FSRP scientists, 
and fifth- and sixth-yea? students at the University of Rwanda conducting their research projects at Rwerere. Also 
included in this fund were monies for UNR professors to conduct fanning systems-related research and for the internship 
of students from the technical schools for A2-level technicians. Details are cited in Appendix B.
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1
PROBLEMS AND CONSTRAINTS

It would probably be fur to describe the first two years of the project as somewhat turbulent. USAID was new in 
Rwanda, and FSIP was ISAR's first USAID project. Previous experience had been primarily with the V/orld Bank. Thus 
everyone was learning together-US AID, ISAR and UOA. Many mistakes were made on all sides as logistics and 
direction were worked out. It was not really until 1989 that the three participants were all moving in the same direction

The arrival of the expatriate team was delayed by six months due to a lack of facilities to accommodate them. Even 
when they did arrive, they were housed temporarily in rustic houses in Kirambo and had no electricity or potable water 
for the first nine months of their tenure. Only one vehicle was available, and it had to be shared. The construction at 
Rwerere was only just under way, so no office space and very few facilities to conduct research were available. Well over 
one year had passed before the team had settled in and had the infrastructure to support a full-time research effort.

Early differences among ISAR, USAID and UOA also prevented smooth operation and consistent direction for the 
project. It was evident very early on that ISAR would not be able to meet either its financial or its personnel obligations 
to the project. Deteriorating economic conditions in Rwandan and an apparent decrease in agricultural emphasis led to 
drastic budget cuts for ISAR. The 25% of operating costs of FSRP that was to be contributed by ISAR soon shrunk to 
15%, then to virtually less than 5% for the last two years. The initial lack of trained manpower within ISAR ranks was 
further exacerbated by competition among donors for their services and a further thinning of the ranks as scientists were 
sent out for advanced degrees. As a result of these two failures, USAID bore nearly the entire cost of the project, and the 
FSRP expatriates worked without counterparts until the last year of the project. Both of '.he shortcomings led to the 
retarded Rwandanization of the program.

The personnel problem was resolved during the last year of the project, when returning long-term students filled 
the counterpart roles. ISAR was never able to fulfill its financial obligations to the project, but actual expenditures were 
lower than budgeted, so USAID was able to meet the shortfall through retained funds.

UOA was faulted for sending scientists not trained in fanning systems philosophy and for conducting a basic 
research program instead of the on-farm emphasis mandated in the project paper. UOA was also called to the carpet for 
tardy and incomplete financial reporting. Both of these problems were also eventually resolved as UOA replaced their 
field staff with scientists who had farming systems experience in Africa and also replaced the campus controller. With the 
hiring of an in-country project administrator with USAID budgeting experience and a new controller on campus, the 
financial reporting situation improved considerably.

USAID also contributed to the difficulties experienced during the inception of the project. The initial administra­ 
tion was neither knowledgeable nor supportive of farming systems research/extension philosophies. Disagreements 
between USAID and ISAR about the extension component of the project led first to the inclusion of an extension agent, 
then to the removal of the position, only to add it again one year later. In fact, the Mid-term evaluation in 1989 blamed 
the poor evaluation of FSRP by the 1988 evaluation team on USAID's disregard for the recommendations of the 1986 
evaluation. Another unilateral decision by the USAID-Kigali office that hindered project implementation was the naming 
of the Rwandan Chef of Station at Rwerere as the Director of FSRP, thus effectively taking control of the project out of 
the hands of the UOA team. At the same time, all license tags of project vehicles were changed to GOR tags, and control 
of the vehicles was turned over to ISAR. Although intended to give ISAR a chance to manage the project, these decisions 
turned out to be premature, and as a result, much money and work time was squandered through mismanagement of 
vehicles and project funds. As was the case with the ISAR and UOA problems during the early years of the project, these 
were fairly well sorted out when a new USAID Mission Director and ADO arrived in Kigali in 1988. Both proved to be 
actively supportive of the FSRP field staff and their research, as well as being able to work out differences with ISAR 
and UOA. Nine month* before the end of the TA phase of the project, the Director of ISAR replaced the Chef of the 
Rwerere Station with a returned student from the US. He was attempting to control some of the vehicle abuse, reduce 
research budgets and trim some of the other waste at the station.

Although the technology generation and extension goals of FSRP far exceeded what was planned at inception, it 
was perhaps not done without a price. Some might argue that the biggest failure of FSRP was the lack of development of 
an effective integration of the project within ISAR. From the first year to the last, ISAR officials were never satisfied 
with the independent nature of FSRP and the lack of control ISAR-Rubona had over the activities and budget of FSRP. 
Farming Systems Research teams always face a dilemma of focusing on implementing the farming systems research 
process on the one hand or meeting more immediate institutional objectives on the other. Integration into ISAR presented 
some fundamental difficulties in view of the ojgoing financial management problems; the inability of the ISAR adminis­ 
tration to delegate authority; the lack of any effective mechanism for publishing and disseminating research results; and 
perhaps even more importantly, the lack of widespread commitment to on-farm research. Each team made some attempt 
to follow ISAR guidelines but maintained enough distance not to get bogged down in the ISAR bureaucracy. Other
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circumstances hampered the integration of FSRP into ISAR. ISAR headquarters at Rubona and FSRP at Rwerere were 
separated by four hours' travel and had no phone link between them. Many ISAR invitations and requests to FSRP were 
not received, and the lack of response by FSRP was seen as an act of defiance of the system. With its staff of six 
scientists, 16 vehicles and a virtually unlimited research budget, the Rwerere research station became the envy of many 
other scientists in the country. From ISAR's point of view, it could be said that the FSRP was continually tardy and 
incomplete in their reporting procedures. Most FSRP work was published in the form of a technical series of papers or in 
refereed journals.

FSRP at times also suffered from lack of support from local authorities. An early misconception by local politicians 
led them to believe that FSRP was a rural development project and that there would be a great deal of local infrastructure 
development. When it was realized that most of the project funds went into agricultural research and not wells, roads and 
buildings for the local government, much resentment was directed towards the project by the commune officials. As the 
project evolved and Rwandan counterparts were finally placed at Rwerere, the realization of the goals of the project were 
better understood at the local level-not accepted, perhaps, but at least understood.

The isolation of the Rwerere station also had much to do with limiting project output at various times. Most 
expatriate and Rwandan staff served only two years at the station before moving on. The lack of any type of social life or 
schooling severely limited quality of lifestyle and the ability to recruit top people to the post. Also lacking were any type 
of medical facility, markets, restaurants, etc. This rapid staff turnover is obviously quite disruptive to long-term 
programs such as agroforestry, green manuring and extension development. Many improvements to the social life at the 
station were made during the tenure of FSRP; however, the problem of isolation will exist for any staff posted there.

The outbreak of war in Rwanda also hindered project activities, though probably not as much as might be expected. 
Fuel shortages, restrictions of travel, the seconding of project vehicles by the army and the permanent evacuation of the 
expatriate team all slowed progress, but most project objectives were met even during this difficult period.

Other problems mentioned in more detail in other sections include the following:
1. The lack of a bonding agreement between ISAR and long-term training students resulted in the lack of 

employment opportunities for returning students and the eventual attrition of several students.

2. An ineffective extension service in the field that was improperly trained, inadequately supervised, controlled by 
local political officials, and had essentially no technology to disseminate After many failed attempts to work 
with these agents, FSRP finally set up its own extension service, causing some local jealousies.

3. The late start of the socio-economy program and lack of Rwandan counterparts for this program severely 
hindered its effectiveness and integration within the team. It was the socio-economist's view that a lack of 
appreciation of the social scientists by the biological scientists and the lack of strong team leadership to force 
biological scientists to interact with the sociologists contributed to the problem. The biological scientists, on the 
other hand, felt that the socio-economis-ts were unapproachable due to the preoccupation with the baseline survey 
and lack of experience in working in a multi-disciplinary setting. Although many follow-up surveys were 
eventually integrated into the FSRP program, they were conducted through the extension service and not the 
socio-economic program.

4. The lack of authority of the UOA team to hire or fire project personnel who were paid by ISAR through the PIL 
greatly hinder implementation. Many thousands of dollars were wasted on the salaries of careless chauffeurs or 
other non-essential station workers who retained their jobs simply because they were relatives or friends of local 
power people.

5. Problems early in the contract with the subcontracts for training and procurement were eventually solved.

6. A lack of continuity of personnel, especially within US AID, was the basis of several reversals in policy. Four 
ADOs were involved with the project, and they differed greatly in their attitudes towards fanning systems 
research and the project in spite of the contractual objectives and obligations of the project. Each had a personal 
view on the direction the project should be taking, resulting in many mixed signals for both the contractor and 
ISAR. As none of the ADOs were agricultural researchers, it should perhaps be examined just how much 
influence incoming ADOs should have over the field work of biological scientists.
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RECOMMENDATIONS
FSRP ended its tenure in Rwanda on a successful note. Nearly all of the objectives outlined in the project paper 

were met or exceeded, and the project had the approval of USAID and ISAR and had made a significant impact on the 
project area. As with any project of this type, mistakes were made and lessons learned throughout the implementation 
period. As '.his document was in preparation, a PID for a follow-on project was being reviewed by USAID-Washington. 
Recommendations in this section are aimed toward the eventual PP team for that project or any other potential donor 
project in the agricultural research or extension field. Specific recommendations to USAID, ISAR and UOA are cited in 
those cases where oversights or institutional deficiencies hampered project implementation.

FARMING SYSTEMS RESEARCH

1. Although an effective FSR team was eventually set up at Rwerere, institutionalization of the FSR approach was 
not successfully achieved. The lack of strong commodity research teams and an effective extension service 
severely limit the operation of an FSR team as it is classically defined. Ideally, an FSR team serves as a 
research/extension linkage and technology verification body and does not function as everything from basic 
research team to the extension agent. Until such time as an effective extension service is in place, it is doubtful 
that an FSRP team can perform effectively with establishing its own extension branch.

2. Defined roles for research/linkages between ISAR and monagris in the field under M1NAGRI direction need to 
be solidified. There is currently no effective dialogue between the two bodies, nor is there a process in place for 
achieving an effective linkage. This ismie is perhaps the factor that will eventually limit the success of any 
agricultural project in Rwanda.

3. ISAR needs to continue the process of institutionalizing FSR teams in the country. The present EMSP system is 
not working well, partly due to the distance and lack of communications facilities at Rwerere, but also because 
the lack of FSR teams in the country makes it difficult to set up an effective structure within ISAR.

4. Nearly the whole of the ISAR research and administrative staff need further eduction and orientation to FSR 
methodologies. A comprehensive short course such as the one the University of Florida offers in country should 
be organized.

EXTENSION

1. For successful technology dissemination, the existing Rwandan extension service would have to be completely 
revamped. The heavy political structure places the monagris under not only several agricultural supervisors, but 
ilso every political appointee down to the commune level. Much of their time is filled with duties related not to 
agricultural extension, but to political tasks. Extension agents paid by MINAGRI should be placed under the 
direction of a supervisor who lives and works at the agricultural experiment stations and takes his direction from 
the chef there, not from local political officials.

2. The governmental extension agents in the field are largely unqualified and unmotivated. Testing and training to 
weed out the unproductive and identify the qualified are badly needed.

RESEARCH

1. The seed multiplication program at Rwerere should be continued at all costs. It is highly recommended that the 
present expansion into other crops be continued until improved varieties of all common crops are available to 
everyone in die area.

2. The liming research should also be continued. Pursuit of independent industrial produces through the aid of a 
body such as TechnoServe would be highly beneficial to the development of an agricultural liming industry.

3. Agroforestry studies should continue. The identification of more leguminous species as well au hardwoods 
should be stressed within the AFRENA project. Fruit trees and tea appear to have excellent agroforestry 
potential, serving as erosion barriers and cash crops.

4. Further studies on the improvement of soil fertility and erosion control are needed. Radical terracing, green 
manuring, rock phosphate, composting, intercropping, improved fallow systems and crop rotation all hold 
possibilities in this area.

5. Tfc j »r^xnal science component of the fanning systems needs to be understood in much greater detail. As land 
pressure continue* to mount, the larger ruminants are decreasing in number. More emphasis may need to be
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place on smaller animals such as poultry and rabbits. Manure management is poor and could be greatly 
improved.

6. It is expected that the saturation of the project area with climbing beans will at least temporarily free up crop 
land. Two alternatives to be considered for this land are improved fallow and the introduction of a cash crop. 
The proximity of the Cyhoha Tea

Factory to the project area and the international reputation of Rwandan tea make the crop an ideal candidate for 
filling this role.

SOCIO-ECONOMY

1. Baseline data characterizing the area are complete; however, the continuing role of socio-economy within the 
FSRP team needs to be addressed. Preliminary and follow-up surveys for nearly every research activity are 
necessary if * high degree of farmer participation is to be maintained.

2. The ability of the natural science researchers to analyze their trials and extension activities economically needs to 
be improved. An economic analysis of an agronomic trial is rarely presented anywhere within ISAR.

TRAINING

The long-term training of the 22 participants was undoubtedly one of the highlights of the project. The returnees 
were not only trained in proper research procedures, but also were exposed to American management and organization 
systems. It is highly recommended that young Rwandan scientists continue to be sent out for degree training in the US.

Three major institutions were responsible for the design, implementation and monitoring of the FSRP. USAID, 
ISAR and UCA all were accountable for certain aspects of the project, and each institution had its frustrations with the 
other two. Differences in philosophies and regulations and difficulties in communication all hampered efforts and 
relations from time to time. Nearly all of these complications were sorted out by the completion of the project, but they 
should be reviewed by u>yone contemplating other projects in the area. As USAID and ISAR are the two institutions that 
will remain in Rwanda, most recommendations are directed towards them.

USAID

1. Both ISAR and UOA were often confused as to what was required of them in terms of bookkeeping. The lack of 
a standardized accounting system, or at least one designed early in the project that everyone could agree to, led 
to countless misunderstandings. A format that facilitated adherence to USAID regulations would have saved 
countless time and expense.

2. Even though the plethora of USAID regulations are often complicated or contradictory, the mission frequently 
refused to interpret them for the contractor, asking instead that the university or the field team make an 
interpretation, then ruling on it later. In some cases, written approval for an action was grouted by the mission 
then later overturned and the expense disallowed. Such was the case with a disallowed $8000 travel expense in 
1988, which had been personally approved by the Mission Director and Controller, then later disallowed by the 
subsequent USAID administration, costing UOA the entire amount.

3. From UOA and ISAR's point of view, USAID took too much latitude in the assigning of AID-retained funds 
from the project. Considerable quantities of FSRP-slated monies were given to unrelated projects or to maintain 
a USAID PSC and his vehicle. Lack of funds late in the project shortened the efforts of FSRP just as it was 
making impressive gains in extension. It would be recommended that USAID's use of these funds be limited to 
project-related activities and even discussed with the other involved institutions before committing them.

4. As this document was going to press, the approval of the PID authorizing a follow-on project to FSRP looked 
doubtful. Arrangements were being made to provide Rwerere with some operating capital, but the work load 
would have to be reduced considerably. Contrary to World Bank or FAO projects that often have a tenure of 10 
to 20 years, USAID too often commits funds with loug-term objectives to only short-term projects. When 
Washington changes directions, projects are not renewed, often resulting in a loss of what had been accom­ 
plished to that point. Agricultural research projects in general and those involving long-term goals such as 
institutionalization of a process or development of long-term technologies such as FSR/E must be given a much 
longer opportunity to succeed than the six and a half years that FSRP was given.

5. There was a constant misunderstanding between USAID and UOA concerning the assignment of tenured 
university staff lo Rwanda for long-term assignments. USAID felt that the "body-shopping," or hiring of free-
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lance international agricultural development specialists signaled a lack of commitment to the project by UOA. 
Despite the fact that the scientists who effectively turned the project around were not tenured and that two earlier 
tenured staff were not as successful, the misconception persisted. Perhaps a detailed document assessing the 
relative advantages and disadvantages of tenured staff in the field would help to dispel some misconceptions. 

6. Many of the financial improprieties and inefficient use of funds within FSRP were repercussions of an early 
USAID decision to turn over a good deal of the fiscal and managerial aspects of the project to ISAR when ISAR 
did not have the systems, personnel or experience to handle it. It is recommended that USAID maintain stricter 
control for funds dispersed to the government.

ISAR

1. The lack of guaranteed employment for participants returning from degree training led to a great deal of 
frustration, waste of resources and the eventual loss of at least two students. It was evident to USAID and UOA 
that the unemployment concern was of grave importance to participants in the US. Many tried to find ways to 
extend their stays overseas, and two were successful in finding a means to avoid returning to Rwanda. It is 
recommended that future long-term training financed by USAID be contingent on guaranteed employment for 
returnees. ISAR must implement an incentive system that rewards returning students for their efforts.

2. Also in regard to returning students, there is much frustration with the position grading of returning students 
when they enter the government system. Presently, PhDs and MScs are graded as AO, and BScs are graded at 
Al. There are two problems with this system. The first is that the PhDs justifiably think that they should be 
graded above an MSc. There should probably be three separate grades for these degree holders. Of more 
immediate concern is that students returning from the US with BSc degrees are graded as Al (a technical 
position), while graduates from UNR with the Ing. Agronome degree are graded as AO (a research position). It 
has been the experience of the expatriate researchers throughout the project that the BSc holders are, nearly 
without exception, superior to the local graduates. It is necessary to rectify this situation before anymore 
Rwandans are trained to the BSc level.

3. Although ISAR was never able to live up to their commitments to financing or personnel, a way was found to 
get around these constraints so that they did not severely interrupt project business. Severe budget cuts in the 
GOR limited what ISAR was able to commit, and thus the failure of ISAR to provide the expected level of input 
was often out of their hands. Several standard ISAR policies were very disruptive and costly to the project, 
however, and should be mentioned. The fust is the system for the payment of in-country per diem. The amount 
is so high for every level of employee that anyone can double his salary by claiming per diem for 10 days/month 
or less. An ISAR employee earns per diem anytime he travels more than 30 km from his home base. This policy 
encouraged all FSRP employees to be gone from the station as much as possible and to conduct trials more than 
30 km from the station when possible. The result was countless needless trips, high fuel usage and vehicle 
maintenance. A change in this policy would greatly reduce the cost of financing an agricultural project in which 
per diem is reimbursed through a PIL agreement.

4. The ISAR personnel policy resulted in much inefficiency and high costs to the project. The inability of the 
expatriate team and reluctance of the Chef de Station to replace incompetent or redundant personnel led to gross 
overstaffing on project funds. The UOA team believed that if they had had the authority to trim full-time 
employees at Rwerere that the size of the permanent staff would be reduced by one-third and that the operating 
budget would be reduced by 50%.

GENERAL RECOMMENDATIONS IN THE FIELD OF AGRICULTURE

1. At present, die soil is Rwanda's greatest natural resource, and it must be preserved at any cost. From a soil 
conservation point of view, most of Rwanda is too hilly to be farmed with annual crops. The only result can be 
the eventual erosional loss of all topsoil from the steeply sloping hillsides, leaving only the valley bottoms 
productive. The only way this can be avoided is by reducing the slopes through terracing, such as is done in 
similar situations in Asia. Whether it be radical terracing done by hand, or gradual terracing accomplished 
through agroforestry rows, the fact is that unless the hillsides are protected from erosional loss by some type of 
terracing, much of the currently productive Rwandan farmland can be expected to be barren within a generation.

2. Inexpensive sources of locally available soil amendments to increase soil fertility need to be identified and 
exploited. Green manuring for nitrogen, rock phosphate for phosphorus and lime for ameliorating soil acidity all 
have great promise. A massive educational campaign concerning the making and management of compost will
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also be necessary, although it should be noted that other projects have attempted this in the past without a great 
deal of success.

3. Although dramatic increases in yields can be generated in some areas with some crops through new varieties or 
soil amendments, it is virtually impossible for agricultural production to continually improve at a rate greater 
than that of the current population, about 3.5%. In fact, a growing number of subsistence fanners farming 
continually less fertile land can lead only to decreased food production on a per capita basis. There may come a 
time when food self-sufficiency is not within possibilities. A move to a cash crop that would be more valuable 
than subsistence crops may be a desirable option for some parts of the country. Given the high value of Rwandan 
tea on the international market and the existing body of production and processing knowledge, this crop would 
be the most likely to lend itself to this type of exploitation.

3. There is a lack of both variety and complete nutrition in much of the rural Rwandan diet. Farmers continually 
demand access to improved vegetable varieties and fruit trees, but they are not available. A stronger emphasis on 
horticultural crops is recommended for future projects.
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ECONOMIC IMPACT OF FSRP ON RWANDA
In addition to the documented achievements with respect to technology generation, the project team was asked to do 

an analysis of the current and potential future economic impact of the project. That analysis is reported in some detail in 
the following pages.

It is of benefit for donors and host country recipients of technical aid to know the impact of a project that has been 
completed to assist in the assessment of the effectiveness of that project and to aid in the design of future projects. An 
economic impact statement is perhaps the most valuable but the most difficult to achieve of the various types of end-of- 
project evaluations. Many times the achievements of e project are too abstract or long-term to be able to make an accurate 
economic assessment and must be accepted at face value for their worth in the eyes of the bilateral parties that designed 
the project goals initially.

An economic assessment of the FSRP efforts in Rwanda from the years 1985 to 1991 is likewise an inexact 
exercise. Over $15 million was expended during the life of the contract. US AID projects, like those of any other donor, 
are often criticized for the small percentage of those funds that actually reach the project work area. A good deal of those 
funds actually never leave the US as they are expended on salaries of expatriate advisors, short-term technical assistance 
and overhead for the contractors. Part of the total project budget is retained by USAID and can be used for purposes 
outside the project. In this manner FSRP funds were given to other agricultural projects such as PRAPAC and AFRENA, 
as well as to other unrelated sources such as gorilla and forest projects and the salary and vehicle support provided to the 
USAID PSC country engineer.

Historically, investment in agricultural research pays high dividends. In developed countries, returns in the order of 
four to one over the long term are considered average, and these figures are slightly bitter in some developing countries. 
Since most agricultural research has long-term benefits, it is difficult to place an economic return on investment in the 
developmeut of any given technology soon after it is developed. A time frame of 10-20 years is often needed for a new 
technology or philosophy to be accepted as general practice by a target group of fannsrs. Additionally, the acceptance 
and thus economic impact is a logarithmic function. That is, it takes a relatively long time to develop a technology and 
introduce it to a few farmers, but once generally accepted as being superior, the adaption by farmers is usually very fast. 
It is for this reason that it may be difficult for a project to assess its economic impact during the life of project. Such is 
the case with the most easily measurable of the FSRP technologies: the identification, production and dissemination of 
improved seed varieties obtained through the ISAR/IARC breeding programs. Through the first six years of the project, 
the economic impact of new bean varieties introduced resulted in a gain of income for area farmers of not much more 
than $100,000. Once an efficient program was established to speed the dissemination, the returns climbed exponentially. 
In 1991, the return to area farmers will be over $300,000, but in 1992 returns climb to over $1 million. By 1994, 
virtually every bean grower in the project area should have access to improved seed, and close to 33% of the bean land 
should be planted to new varieties, with an economic impact of between $2-3 million per year. Similarly, returns for 
other crops in the multiplication program can be calculated. While not as important or developed as beans, new varieties 
of wheat, potatoes and other crops have had a combined income increase of approximately $50,000 to date and should 
reach a figure of close to $600,000 per season by 1994. For an explanation of these numbers, see the following section, 
"Explanation of the Calculations for the Economic Impact Statement," and Table 12.

By agricultural research standards, these paybacks are extremely quick and exceed expected returns for a single 
technology. This is mainly due to the fact that the new bean varieties boosted yields in the order of 80-100% and were 
relatively inexpensive to develop. This ievel of increased yields has been demonstrated consistently throughout the 
project. It has been cited in all of the annual reports and in particular in the farm-level data obtained in Kajuga (see Table 
4; Kajuga, 199 la). Our calculations show that in just over two years after the close of the project, the seed multiplication 
program alone will be returning one-third of the total cost of the project to farmers each year (see Table 12).

Other agricultural production technologies introduced and extended by FSRP are more difficult to measure. The 
introduction of aUeycropping with agroforestry species will undoubtedly have the longest-lasting impact on the country, 
but adaption is slow and measurable economic returns even slower. The more than 3 million trees already distributed by 
FSRP are slowing erosion, providing animal feed and green manure and slowly building soil fertility. The economic 
returns from these employments are veiled and too long term for area fanners to appreciate, and the reason trees have 
been accepted to this point is the fact that they produce the badly-needed poles for climbing beans. According to 
calculations that are presented below, the combined worth of the poles alone is approximately $240,000/season and, like 
the seed multiplication, is growing exponentially. The soil-saving and fertility-building of the trees is infinitely more 
valuable but nearly impossible to assign an economic value to at this time.

Likewise, the FSRP lime work has had a negligible economic impact to date (probably around $50,000) but has 
postured a growing lime industry and policy-makers in Rwanda to consider the manufacture of agricultural lime on a
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large scale. FSRP research has proven the need for lime, and work with farmers has shown that they are eager to use it if 
prices are in line with agricultural usage. More than one-third of the fields in the FSRP work area need regular lime 
application. If and when lime is made available to area fanners, the net effect on production will be a 50-100% increase 
of crop yields on those hectares needing and receiving proper applications (Yamoah et al., 1990). This would result in an 
economic impact even greater than that for the bean program.

Other technologies, such as green manuring or the newly-established animal science program, are not far enough 
advanced to make even a prediction of economic impact in the future.

Returns from the project to Rwanda and especially the work area cannot be measured solely on the improvement in 
crop yields. FSRP employs ISO Rwandans full-time, with another 300 working at least part-time during planting and 
harvest. Literally hundreds of farmers, extension agents, Meld workers, technicians, church groups and school children 
have received training in improved agricultural methods. Some SO person months of short-term training was provided by 
the project, and 22 participants received long-term training, resulting in four PhDs, eight MScs and 10 BScs. These 
Rwandan scientists will be the true legacy oif the project, providing a solid base for agricultural research for many years 
to come. Over $2 million was invested in this training for Rwandans.

There are other, more tangible assets that may easily be measured in financial terms. More than $2 million of FSRP 
money was invested in the construction and equipping of the Rwerere Experiment Station, transforming it from a small, 
isolated outpost to the second largest and busiest station in the country. Another $1 million was invested in area 
infrastructure through the subcontract with AFRICARE and investment in other country projects.

The figures used in Table 12 are actual through 1991 and estimated from 1992 based on the FSRP work plan and 
present rates of farmer adaption. These figures represent only the easily measurable or estimated returns; the intangible 
revenues discussed earlier have been completely omitted. Returns to area farmers from new technologies have been 
conservatively estimated. Actual predicted levels of adaption have been reduced by 20% to reflect unforseen impediments 
to the dissemination of the three technologies. The table also assumes a continued effort in the extension of these 
interventions; should financing severely limit the FSRP extension program, the economic impact would decline propor­ 
tionately. An explanation of the calculations (number of farmers growing new varieties) is contained in the appendix for 
the extensic i program. Agroforestry calculations are based solely on the value of the bean poles (@ 3 FrW) produced by 
trees already extended by the program.

As with most successful agricultural projects, the return to Rwanda and its farmers will eventually be very high. 
Already various projects and ISAR scientists are transferring FSRP-developed technologies to other parts of the country, 
especially in regard to agroforestry, the extension program, liming and on-farm seed multiplication. As stated earlier, 
however, the returns from agricultural research can be accurately measured only years after the introduction of a 
technology, and then only if an effort has been made to extend the technology. FSRP has been engaged in active 
extension for only the past 18 months but has reached nearly one-half of the farm families in the project area. Extremely 
high economic returns are expected in the next few years if the extension program at Rwerere is kept functional. If not, 
there is a real possibility that the program will die completely just as it is gaining momentum.

EXPLANATION OF THE CALCULATIONS FOR THE ECONOMIC IMPACT STATEMENT

The first economic impact paper (prepared Sept. 8, 1991) waa hastily prepared by request from the ADO's office in 
order to provide some support for the then-pending PID for a follow-on project to FSRP. The paper raised so much 
interest (and controversy) that the FSRP team immediately initiated a ground-ttuthing survey in order to provide more 
accurate numbers of farmers actually using new technologies and to determine whether present rates of diffusion could be 
expected to be sustained for the next several years. This survey, which focused on the actual number of farmers growing 
beans and the area under cultivation to new varieties, was completed in early October (see Table 7).

The results of this survey (included in this document) indicated that the projected number of farmers growing the 
new varieties was accurate in the first economic impact paper but that the area under cultivation had been overestimated. 
Although some farmers already had nearly their total bean area planted to the new climbing varieties, most were still 
planting old varieties on a majority of the farm. Although several reasons were given by fanners for the maintenance of 
local dwarf varieties in their systems, about 75% said that the main reason more of their land was not in the new 
climbing varieties was the lack of bean poles. FSRP is actively addressirjg this problem with the major extension theme 
of agroforestry this season, but the total economic impact of the bean multiplication program has been revised dov/nward. 
This does not mean that the program will not eventually have the impact predicted in the first paper, but that it will 
probably take about two years longer to achieve.

As is stated several times in the paper, the great majority of the economic impact FSRP technologies will have had 
on Rwanda cannot be measured for many years to come, and many, such as the preservation of topsoil or farmer training,
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cannot be accurately measured at all in economic terms. This paper attempts to assign an economic return to those 
technologies or other aspects of the project that can be easily or accurately measured at present. For some technologies it 
is also fairly easy to predict the economic impact they will have based on present rates of diffusion and known levels of 
increased production.

Of the $15 million spent on the project to date, just over $5 million has been expended on infrastructure 
development and training. The development of the Rwerere Station accounts for over $2 million and rural infrastructural 
development in the project area for another $1 million (Table 11). External training accounts for another $2 million. It is, 
however, tie impact of the technologies developed by the project that are of greater interest to those involved with the 
project. An explanation of the calculations for the seed multiplication, agroforestry and liming programs follows.

Seed multiplication
The substitution of higher-yielding varieties is perhaps the easiest technology to disseminate and results in impres­ 

sive economic returns to fanners. In 1985, at FSRP's inception, there were very few climbing beans in the project area. 
CIAT/ISAR had several varieties in the country, but they had not been tested on-farm in many ireas nor were they 
widely known or disseminated. Early FSRP on-farm variety trials indicated that even under farmer management, yields 
of the new climbing varieties were more than double that of local dwarf varieties, and that the taste was acceptable. 
Climbing varieties required somewhat more labor but were widely accepted almost immediately. As this was an area in 
which FSRP could obviously make a considerable impact on the main staple crop production, a vigorous program was 
established. The four constraints facing the team were 1) the lack of on-farm testing of the many climbing varieties 
available from Rubona to narrow the selection to a manageable number, 2) the luck of ability to multiply and disseminate 
these varieties once identified, 3) the inexperience of area farmers in the cultivation of climbing varieties and 4) the lack 

"* of poles necessary for climbing beans.
The identification and testing of new varieties on-farm started immediately, as did fanner exposure to climbing 

types through demonstrations. A modest multiplication and dissemination program was initiated in the third year of the 
project. This was greatly expanded when the extension component was returned to FSRP in 1989. Related work on 
producing poles from agroforestry species paralleled the seed program but, due to its nature, lagged behind in terms of 
dissemination.

Cue to the recently completed survey mentioned above, FSRP now has very accurate data on the number of farmers 
growing improved climbing bean seed obtained from the project. This number is 18,445 for the current growing season, 
representing 42% of the 44,000 farm families in the project area. It has taken only four growing seasons to attain this 
figure. Although the rate of diffusion will slow somewhat, FSRP continues to push into new regions of the project area 
and predicts that a complete saturation (figured at 40,000 farmers) of the population will have the improved varieties 
within another three seasons (early 1993). Even at that point, however, the total economic impact will be fairly small as 
nearly half of the farms will still be multiplying seed for their own expansion and most of the rest will have limited areas 
to climbing varieties due to a shortage of bean poles. The real impact of this program will be felt only several years down 
the road when there is enough seed and poles for everyone to plant as much of their land to climbing varieties as they 
wish.

Calculations
The recent survey showed that the 18,000+ farmers currently growing new climbing varieties grow an average area 

of 3 ares (1 are = .01 ha), for a total area of approximately 800 ha. The results of four different FSRP trials and/or 
surveys indicate that when farmers replace local dwarf beans with improved climbing types, yield increases are in the 
order of 1000-1200 kg/ha. Increases can be even greater when diseases or the bean fly is o problem but can also be less 
on poorer soils. Due to the lack of poles, some formers are substituting improved climbing types for local climbing types, 
resulting in yield increases in the 200-400 kg/ha range. It should be pointed out, however, that even these "local" 
climbing types are often older released varieties from Rubona and were not present in any quantity before the inception of 
FSRP. To compensate for this latter substitution, the yield increase figure has been lowered to 900 kg/ha. With bean 
market prices ranging from 32-40 FrW/kg and up to 60 FrW/kg for unproved climbing bean seed, a figure of 40 FrW/kg 
was used in these calculations. It is also assumed in these calculations that in addition to an increase in the number of 
farmers each year, their area of cultivation of new varieties also increases as more seed and poles become available. For 
calculation, the area per farmer is calculated at 3 ares in 1991 (actual), 5 ares in 1992, 7 ares in 1993, and 9 ares in 1994 
(Table 13). The 9-are figure used in 1994 would represent about half of a farm's bean land in any one season to be 
planted to new varieties, which is probably a conservative estimate if seed and poles are available.

Although the figures in Table 13 are given per year, they have been calculated on a per-season basis so that the 
economic impact for any given year is twice that shown in the chart. When comparing the figures in this table to Table 
12, it is apparent that the earlier numbers are greater than would be assumed from this table. That is due to the fact that
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hard data exist only for the bean program. Although more than 4000 farmers are currently growing aew wheat varieties 
and several hundred are involved in the new maize, potato, pea and sorghum programs, we can make only rough 
estimates of both the current and projected economic impact of these other phases of the seed multiplication program. At 
present, the bean program is larger than all of the others combined, but this dominance should diminish as the bean 
program saturates and the others mature. Because yield increases in the other programs are not generally as remarkable as 
those for beans and lesser areas are planted to them, estimates as to tb^ir economic impact are considerably more 
conservative. An estimate of the relative importance of all the other programs combined would be that they would total 
no more than 30% of that of beans. In the summary table, final calculations have been made by doubling the per-season 
impact of a single season of beans, then adding 30% for the impact of the other programs.

It is possible that it is still somewhat over-optimistic to assume that in another three years nearly half of all the bean 
fields in the project area will be planted to improved varieties. There have been many case studies on the topic, most 
indicating that a period of 10-20 years is generally needed for complete adoption of a technology. Two interesting cases 
from the US are that of hybrid com in Iowa and nitrogen fertilizer for the Midwest wheat and corn growers. After the 
introduction of hybrid maize in Iowa, it took nine years for the saturation or complete adoption of the new sezd, even 
though its benefits were easily recognizable by an educated farm population. Likewise, the advantages of chemical N 
fertilizer were well-known in the 1940s, it was not until the early 1960s that virtually every wheat and corn farmer had 
adopted its use.

AGROFORESTRY

The economic impact of the agroforestry technologies is much more difficult to estimate. The major benefits 
include the preservation of topsoil, green manuring additions to the soil, the recycling of leached nutrients, the provision 
of forage for livestock and the production of bean poles. Easily the most important role of the trees is the prevention of 
erosion, which gradually decreases soil fertility and thus overall crop yields. This benefit is extremely difficult to 
quantify in economic terms, although it is safe to say that in 20 years the fields using agroforestry technologies will still 
be producing at current levels while those completely lacking erosion control will most likely be totally out of 
production. The only aspect of Ac agroforestry program that we can attempt to quantify economically is the production 
of bean poles. Accurate figures are available for the number of trees distributed by FSRP, the average number of poles 
produced each year by a tree and the market value of a bean pole. The only rough guess involved in these calculations is 
an estimation of the number of distributed trees that are still surviving and producing poles. A figure of 66 % of the total 
distributed has been used here. FSRP has distributed close to 500,000 trees/yets since its inception. For projections past 
1991, it is estimated that 1,000,000 trees/year will be distributed. This increase is due to the involvement of the 
AFRICARE agroforestry extension program, which will more than double the nursery capabilities in the project aa - id 
will focus on distribution to farmers. Calculations for pole production were made as follows;

1.3.8 million trees have been produced by FSRP.

2. Approximately 3 million of these have been distributed to farmers.
3. We assume that 1 million of those are not in production due to mortality. This leaves 2 million producing poles.

4. The FSRP species produce an average of tour to eight poles/year, depending on the species, management and 
soil conditions. An average of five poles/tree/ye*r is used here.

5. 2 million trees producing five poles each = 10 million poles. Market value of a pole is 3 FrW, or 30M FrW for 
pole production during the current year. This is approximately $240,000.

6. Projections put 1991 assume that 1 million trees/year will be distributed by FSRP and AFRICARE, adding a 
value of $120,000/year to the current level.

LIMING

The liming technology is perhaps the most promising, yet the most difficult to estimate in terms of economic 
impact. Four years of extensive research in the project area show that lime is badly needed on as much as 40% of the 
fields in the Buberuka Highlands. Yield increases vary widely, depending on the initial level of soil acidity and total crop 
management. It can nuke the difference between no yield at all and very good yields on those soils where Al toxicity is 
the limiting factor. Residual effects usually last about four seasons, with beans and wheat showing the greatest response. 
Due to She unavailability of agricultural grade lime, the technology is generally not economical. The burnt lime available 
in Rwanda is very effective in agricultural use but costs too much to produce. FSRP buys approximately lOOMT/year of 
the burnt lime for use in trials and demonstrations, which is enough for approximately SO h». We are assuming that the 
only lime in use in the area is that purchased by FSRP, making the economic impact minimal. Assuming a four-season
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residual effect, probably no mote than ISO-200 ha are currently limed in the project area. Assuming a 50% yield 
increase on this area (realistic for wheat or beans), the total current impact would be in the order of 6 million FrW, or 
$50,000.

Investigations by TechnoServe show that there is an interest by local lime producers in manufacturing agricultural- 
grrde lime if the market for it exists. Economic analysis of FSRP lime trials shows that lime would be very economical 
for farmers if produced at half the current cost of burnt lime, which is apparently possible. Four other projects in the 
country also conduct liming work, and their results are similar to those of FSRP, indicating that a huge potential market 
exists in the agricultural sector, although it may be necessary to advance credit to farmers to purchase it. Should a 
manufacturer initiate the production of agricultural lime in the near future, it would undoubtedly be immediately adapted 
by at least a portion of the several thousand FSRP farmer-cooperants who have used it but not adapted it due to the high 
price. For the purposes of calculation, and just to demonstrate the potential impact of lime even on a small scale, the 
following figures have been used in the summary table:

1. Bean, wheat and sorghum yields would increase by an average of 50% on fields that need lime. The residual 
effect would last an average, of four seasons; thus 100 ha of limed fields actually represents 400 ha over time.

2. An average bean yield of 1000 kg/ha was used. On limed fields this would increase to 1500 kg/ha. Price of 
beans is 40 FrW.

3. For any economic impact projections to be made, it must be assumed that an agricultural grade lime would be 
made available, which at this time seems promising as research results compile and policy-makers are made 
aware of its potential.

4. For 1992, it is assumed that another 50 ha would be limed, followed by 100 ha in 1993 and 1994. It is hoped 
that these estimates prove to be very conservative, as more than 20,000 of the 60,000 ha in the FSRP work area 
need liming.
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Table 1. Characteristics of the major leguminous agroforestry species 
_____ identified for use in the Buberuka Highlands.

Species Biomass (MT/ha/yr) Advantages Disadvantages
Sesbania sesban

Leucaenaleucocephela

5-8

4-5

Caliandra calothyrsus 4-5

* Quick growth
* Pole prod. 1st yr
* Good seed production
* Good forage quality
* Disease free
* Low mortality
* Acid soil tolerant
* Good seed production
* Good forage quality
* Disease free
* Acid soil tolerant
* Low mortality

* High mortality
* Pests and disease
* Poor in low altitudes

* Slow growth

* Slow growth
* Poor forage
* Poor seed production

Area

Table 2. FSRP recommendations for agroforestry species Sesbania, Leucaena and Caliandra 
______________in an alley-cropping system in Rwanda.______________

Recommendations
Plant spacing 
Terrace width 
Planting dates 
Inputs 
Pruning

Altitude

50 cm between plants in single row
6 m for maximum benefits, less if slope is steeper than 35%
Sept. to Nov. is best, anytime during rains OK
Lime, manure, weeding
Sesbania -1 m; Leucaena - 0.5 m; Caliandra - 0.5 m
Once each season or depending on pole production
Sesbania > 1500 m and other two up to 2000 m

Table 3. A comparison of yields and factors affecting yields on farmer's fields 
and the Rwerere Experiment Station.

Farmer's fields 
Exp. Station

Farmer's fields 
Exp. Station

Seed 
yield (kg/ha)
600-1100 
2000-3000

Soil fertility
very poor 

good

Planting 
date
good 
good

Soil acidity
some-severe 

none

Plant 
population
slightly low 

good

Yield potential
fair 

good

Seedbed 
preparation

fair 
good

Bean Variety
Disease resistance

poor 
good

Weeding
poor-fair 

good

Growth habit
dwarf 

climbing
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Table 4. Bean yields for four seasons of on-farm variety trials. Yields in kg/ha. 
Check is local dwarf type supplied by farmer.

Climbing Beans
Guatemala
G983
G3367
Local

Dwarf Beans
RWR 221
PVA1438
G 11516
Local (check)

1989a

2200
2590
2390
2220

1660
1490
1240
1350

1989b

2340
1710
1610
1360

1070
1090
850
930

Table 5. Distribution of extension

No. of sectors
No. of extension personnel
sectors without extension staff
No. of supervisors

Project Agents
Applicants

Table 6. Test
Low
17

7

Nyarutovu
12

7
5
0

results (%) of

1990a

2160
1780
1310
1740

890
1000

750
990

personnel in
Nymugali

12
11

1
2

990b

2130
1730
1320
1570

1050
990
800
900

Avg

2210
1950
1660
1720

1170
1140
910
990

% of check

223
197
168
174

118
115
92

--

the FSRP by commune.
Cyeru

15
13

2
1

Butaro
10
10
0
1

Total
49
41

8
4

project agents and applicants .
High
100
70

Median
54
34

Mean
57
35

Table 7. Numbers of farmers growing improved bean varieties as a result 
of the on-farm multiplication program, by season.

90b 91a 91b 92a
1. New Farmers working directly with the project
2. Farmers who had seed the previous season
3. Farmers receiving seed from others who grew

improved seed the previous season 
Total

309
0

0
310

1600
300

750
2,650

2880
2650

4680
10,210

2500
10190

7675
20,000
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Table 8. Statistics from the potato multiplication program.

Commune
Cyeru 
Butaro 
Total

# farmers
5 

21 
26

91 a
f kg 

distributed
750 

3120 
3870

average 
yield (t/kg)

9.9 
11.5 
10.7

# farmers
10 
33 
43

91b
*kgs 

distributed
1420 
4500 
5920

average 
yield (t/ha)

7.9 
9.2 
8.6

Table 9. Summary of other extension program activities.
Activity Date Objective Description
1. Soil Survey June 90

2. On-farm lime trial 91b-93a?

3. Lime Study

4. Diagnostic survey 
follow-up

5. Livestock Survey

91b

91b

Aug 
Sept 91

6. Line Seeding Study 92a-
92b

Evaluate indigenous knowledge 
of soils on which to base liming 
recommendations

See whether farmers concepts 
of fertile and infertile soils can 
be used for liming recommen­ 
dations

Evaluate residual response of 
hydrated lime on various crops 
under farmer management

Check the precision of the data 
collected in the Diagnostic Survey

Identify factors and constraints 
of livestock production

Evaluate the benefits and limita­ 
tions of farmers seeding in line 
using a locally built row maker

30 farmer survey to evaluate if
farmers' soils classification
methods can improve the liming
recommendation
3 factor trial with 30 reps
(farmers): 1) Good v. Bad soil
2) no lime v. 2.5 t/ha lime and
3) 0 manure v. 15t/ha manure: 
Researcher managed trial with maxi­ 
mum farmer participation. 
Measured the residual effect of 
lime (hydrated) on about 250 
farmers' fields. Also acceptance 
survey.
Farmers who participated in the 
Diagnostic Survey were revisited to 
reconfirm original responses given 
to specific questions 
Survey of 200 farmers

41 progressive farmers seed half 
theit fields of maize, sorghum, 
wheat and beans in rows. Labor 
activities and yields are monitored 
to evaluate farmer feedback
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Table 10a. Averages of selected socio-economic variables by commune for 36 farms.
Variables
Household size
Members of household 1 5 and
Number of wives
Age of household head
Cash income

5,000 Frw or less
5,001-1 0,000 Frw
10,001 -15,000 Frw
15,001 -20,000 Frw
More than 20,OOOFrw

Cultivated plots
Fallow plots
Woodland plots
Total plots
Cattle
Sheep
Goats
Number of farms

Table
for 448

Variables
Household size
Members of household 1 5 and
Number of wives
Age of household head
Cash income

5,000 Frw or less
5,001 -10,000 Frw
10,001 -15,000 Frw
15,001 -20,000 Frw
More than 20,000 Frw

Cultivated plots (Season A)
Cultivated plots (Season B)
Fallow plots (Season A)
Fallow plots (Season B)
Woodland Plots (Season A)
Woodland plots (Season B)
Total plots (Season A)
Total plots (Season B)
Cattle
Sheep
Goats
Number of farms

Cyeru
6.71

over 4.00
1.33

54.33

33.33%
33.33%
22.22%
0.00%

11.11%
18.00
0.56
1.67

18.22
1.44
2.11
1.78
9

lOb. Averages of
diagnostic survey

Cyeru
6.87

over 3.44
1.27

44.46

37.9%
18.6%
15.9%
6.9%

20.7%
6.52
8.76
1.72
1.21
1.67
1.71
9.91

11.68
0.78
1.86
1.30

144

Butaro
6.75
3.50
1.00

39.88

50.00%
12.50%
0.00%

25.00%
12.50%
12.00
1.63
0.13

13.75
0.25
3.50
2.38
8

Nyarutovu
7.00
5.33
1.17

53.83

0.00%
0.00%

16.67%
33.33%
50.00%
22.17
3.00
3.00

28.17
2.00
2.50
3.67
6

Nyamugali
11.69
4.85
2.08

48.38

15.38%
23.08%
15.38%
7.69%

38.46%
17.77
3.08
1.08

21.92
1.77
2.77
1.77

13

'i otal
8.04
4.42
1.39

49.11

25.00%
19.44%
13.89%
13.89%
27.78%
16.98
2.06
1.47

20.52
1.37
2.72
2.40

36

selected socio-economic variables
respondents

Butaro
5.89
3.04
1.29

48.08

44.7%
25.9%
11.8%
7.1%

10.6%
8.29
9.42
1.42
1.27
1.43
1.46

11.20
12.07
0.68
1.26
1.44

85

by commune.
Nyarotovu

5.85
3.00
1.20

43.57

34.2%
22.5%
18.3%
5.8%

19.2%
6.62
7.40
1.95
1.97
1.62
1.55

10.23
10.96
0.86
1.15
1.2

121

n=448.
Nyamuglai

6.41
3.16
1.20

43.35

45.4%
22.7%
10.3%
9.3%

12.4%
5.57
8.33
1.93
1.27
1.57
1.62
9.06

11.22
0.64
1.45
1.31

98

Total
6.21
3.16
1.24

44.86

39.8%
21.9%
14.5%
7.2%

16.6%
6.64
8.48
1.75
1.43
1.54
1.58

10.1
11.48
0.75
1.66
1.3

448
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Table 11. Distribution of degree objectives by field of study.
Field of Study
Plant/Crop Breeding
Soil Conservation
Soil Science
Dairy Science
Animal Science
Agronomy/Crop Science
Ag Econ/Statistics
Biometry
Rural Sociology
Ag Engineering
Horticulture

Degree
PhD-1
PhD- 1
PhD- 1
PhD- 1

Objective
Msc- 1

Msc-2
MSc-3
MSc-1
MSc- 1
MSc- 1
MSc- 1

Bsc-
BSc-
BSc-
BSc-

BSc-

1
1
3
2

1

Table 12. Summary of the economic impact of FSRP activities (return in 000 of dollars 
in terms of increased revenue, fixed assets or investment in training). 1985-1994.

Activity
Rwerere Sta Develp
Rural Infrastructure
Training
Seed Multiplication
Agroforestry
Liming
Cumulative Totals

1985-1990
2000
1000
1400
100
240

20
4760

1991
50

400
300
240

32
5782

1992

200
1010
360

40
7392

1993

1834
480

56
9762

1994

2696
600

72
13130

total
2050
1000
2000
5940
1920
220

Table 13. Present and projected usage of improved bean varieties.

Year
1991
1992
1993
1994

No. of
farmers

(no.)
18,000
27,000
35,000
40,000

Hectares
(ha)
800

1350
2450
3600

Increased
Production
(000 kg)

720
1215
2205
3240

Value in
Francs
(000)
28,000
48,600
88,200

129,600

Value in
Dollars
(000)
230.4
388.8
705.6

1036.8
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APPENDK A - LONG-TERM TRAINING PARTICIPANTS

Participant name
Bicamumpaka, Martin

Degree
Major 
study

Ph.D Plant Breeding

Admission 
date

04/30/86

Projected 
graduation
05/30/90

Length of 
study

4 yrs 1 mo

Training 
facility

Cornell University

Return to 
Rwanda

6/90
Employment
Coordinator- 
NRMP/DAI 
12/90

Habimana, Aloys 

Murayi, Theophile 

Nizeyimana, Egide

Ph.D Soil Conservation 11/30/87 12/31/91 4 yrs 1 mo University of Arkansas

Ph.D Dairy Science 08/11/88 09/30/92 4 yrs University of Missouri

Ph.D Soil Science 08/12/86 08/31/90 4 yrs University of Illinios

8 Harelimana, Onesphore M.S. Ag Econ/Statistics 12/30/89 01/05/93 3 yrs University of Arkansas

Hitimana, Boniface

Kabiligi, Joseph M.S. Animal Science 08/11/88 09/30/91 3 yrs 1 mo Auburn University

Previous Pag© Blank

10/90

M.S. Rural Sociology 08/01/87 05/30/91 3 yrs 10 mo University of Missouri 5/30/91

Kavamahanga, Francois M.S. Agronomy 1/14/91 12/30/92 2 yrs Alabama A&M

Mukaperezida, Genevieve M.S. Crop Breeding 08/12/89 12/30/91 2 yrs 4 mo University of Maryland

Munyabagisha, Leonard M.S. Animal Science 08/01/87 09/30/90 3 yrs 2 mo University of Kentucky 10/90

Chef du 
Station, 
FSRP- 10/ 
90, ISAR - 
1/91

Academic 
suspension. 
Non-returnee 
status

Private employ­ 
ment, Rwan- 
dex Coffee 
Export Co., 
Tel. 75219

'SAR/Rubona 
Research

Rice Breeding, 
ISAR/CID

Chef du 
Station ISAR, 
Karama Station 
-2/91



Participant name
Major 

Degree study
Admission Projected Length of 

date graduation study
Training 
facility

Return to 
Rwanda Employment

Mushimiyimana, David M.S. Ag Engineering 08/11/88 02/28/91 2 yrs 6 mo Colorado State Univeristy 12/90

Niyonsaba, Ephrem

Nkusi, Jean-Baptiste

M.S. Crop Science 08/11/88 09/30/91 3 yrs 1 mo Tuskegee University

M.S. Crop Science 08/11/88 05/31/91 2 yrs 9 mo Tuskegee University 6/18/91

Ntabana, Jean Bosco M.S. Biometry 

Hitayezu, Felix B.S. Ag Economics

Kayihura, Francois B.S. Agronomy

01 /OP'90 01/05/93 3 yrs University of Nebraska

04/30/86 05/30/90 4 yrs 1 mo University of Arkansas 6/90

04/30/86 05/30/90 4 yrs 1 mo University of Arkansas 7/90

Mbarushimana, Theophile B.S. Animal Science 04/30/86 05/30/90 4 yrs 1 mo University of Illinois

Mukandekezi, Xaverine B.S. Horticulture 08/13/86 06/30/90 3 yrs 10 mo University of Illinois

Nyirakabibi, Isabella B.S. Crop Science 04/30/86 05/30/90 4 yrs 1 mo University of Missouri

6/90

6/90

Nyirandege, Pascasie B.S. Crop Science 04/30/86 12/30/90 4 yrs 8 mo University of Minnesota 1/91

Sindikubwabo, Marcel B.S. Dairy Science 

Twagiramungu, Fabien B.S. Ag Economics

04/30/86 05/30/90 4 yrs 1 mo University of Illinois 6/90 

07/05/88 07/05/92 4 yrs University of Missouri

Rice Devt./
Irrigation/ISAR/
CIDA

Crop Research, 
ISAR

FSRP-8/91, 
Rwerere

MSc Degree In 
Canada - 8/90

FSRP - 7/90, 
Rwerere/Ext.

Animal Science 
ISAR - 6/90 at 
Rwerere since 
1/91

ISAR - Crop 
research

MSc Univ of 
Missouri

FSRP - 3/91
Agroforestry,
Rwerere

ISAR-Research



APPENDIX B - SHORT-TERM TRAINING PARTICIPANTS
Short Courses

1. Egide Nizeyimana, AO project soil scientist, USDA Short Course, Agroforestry Extension and Training, 
Gainesville, Florida, May 13-June 14,1991. (1 person-month)

2. Augustan Munyemana, AO project socio-economist, 6-month course at Economics Institute, Boulder, 
Colorado, August - December, 1989. (6 person-months)

3. Gaspard Gatera, A2 technician, Biometry, Rubona, 3 months Univ. of Minnesota, Data Base Manage­ 
ment, June - September, 1989. (3 person-months)

4. Charles Rutayisire, AO project potato researcher, USDA Short Course, Farming Systems Approach to 
Research and Extension for Small Farms, Gainesville, Florida, July 3 - August 12, 1989. (1.5 person- 
months)

5. Liberata Barasebwa, A2 technician, Rwerere, CIMMYT (Mexico) Cereal Agronomy, May - November 
1988. (6 person-months)

8. Enoch Rubaduka, pea researcher, Rwerere, training session on pea production and pea diseases, June 
28 - July 23,1988, Universities of Minnesota, Wisconsin and Idaho. (1 person-month)

7. Louis-Marie Murakezi (ISAR/FSRP) and Innocent Muhirwa, (Agronome, Ruhengeri Prefecture). FSSP 
Regional FSR/E Training Course, Bamako, Mali, November 3 - 21,1986. (1.5 person months)

Conferences/Workshops
1. ICRAF Agroforestry workshop, Nairobi, Kenya, July 15 - 19, 1991, Egide Nizeyiniana, project soil 

scientist. (.25 person month)
2. FSR Conference, East Lansing, Michigan, October 14 -18, 1990. Four participants: Dr. Bonaventure 

Ukiriho, Director of ISAR Rwerere Station; Charles Rutayisire, Agronomist, Rwerere; Andre Sibomana, 
MINAGRI; and Leonard Sekayange, PNAP agronomist. (1 person-month)

3. Liberata Barasebwa, A2 technician, sixth regional wheat workshop for Eastern, Central and Southern 
Africa, Addis Ababa, Ethiopia, October 2 - 6,1989. Presented paper "An Analysis of Factors Affecting 
Wheat Yield on Fanner's Fields in the Buberuka Highlands of Rwanda." Co-author with Burleigh and 
Eylands. (.25 person month)

4. FSR/E Symposium, Fayetteville, Arkansas October 8 - 11, 1989. Dr. Bonaventure Ukiriho, Rwerere 
Station Director. Attended additional workshops 11-13. (.25 person month)

5. FSR/E Symposium, Fayetteville, Arkansas, 1988 - Charles Rutayisire, Rwerere potato researcher. (.25 
person month)

6. Callixte Ntambabzi, Rwerere Station Director, USA - Study tour of FSR methodology as applied by 
experiment stations at various U.S. universities. April 9 - May 1,1988. (.75 person month)

7. Jean Bagiramenshi (Director of Animal Production) and Anastase Ntezilyayo (Minister of Agriculture) - 
Study Tour, USA, August 16 -27, 1988. Purpose was to examine training programs of Rwandsm 
students at U.S. universities, to participate in a workshop directed toward agricultural technologies 
appropriate to Rwanda and to gain experience in the relationship between research and extension. (1 
person-month)

8. 5th International Congress on Plant Pathology, Kyoto, Japan, August, 1988: Dr. Pierce Tegers (PNAP) 
and Mr. Ignace Bbamana (ISAR). Part of an effort to strengthen the linkage between the potato 
research program of PNAP and FSRP on-farm research. (.5 person month)

9. Evariste Gasamegera (MINAGRI), Venant Rutunga (ISAR) and Francois Ndayizigiye (ISAR) - First 
African Soil Science Society Conference - Kampala, Uganda, December 5 -10,1988. (.75 person month)

10. Farming Systems Symposium at University of Arkansas, October, 1987: Venant Rutunga (ISAR), 
Ignace Bizimana (ISAR) and Everiste Gasamegera (MINAGRI). (.75 person month)

11. Regional CIMMYT wheat workshop, Madagascar, October, 1987: ISAR scientist, Callixte Ntambazi, 
Rwerere Station Director. (.25 person month)

12. Celestin Sehene, sorghum breeder and Director of ISAR Station at Rwerere, and Ignace Bizimana, 
ISAR/FSRP potato researcher - Department of Land Management, University of Zimbabwe, FSRP 
workshop, September 1-12,1986. (1 person-month)
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In-Country Training
1. Training in disease scoring of various crops, two Rwerere A2 technicians, at Butare, May 6-8, 1991. (6 

person-days)
2. Training in Agroforestry techniques as used in the FSR program for 20 FSRP Sr+ension Agents 

(Vulgarisateurs) from Cyeru and Nyaratovu Communes, May 2-4,1991 at Rwerere. (60 person-days)
3. Training in Agroforestry as it relates to the FSR program for 21 Vulgarisateurs from Butaro and 

Nyamugali Communes, at Rwerere, April 22-24,1991. (63 person-days)
4. Workshop on disease scoring at Butare, two Rwerere A2 technicians, March 3-9,1991. (14 person days)
5. Training in Agroforestry techniques, plant diseases and use and benefits of agricultural inputs for 21 

V,ulgarisateurs from Cyeru and Butaro Communes at Rwerere, January 21-25,1991. (105 person-days)
6. Training in Agroforestry, Plant Pathology and use and benefits of agricultural inputs for 16 Vulgarisateurs 

from Nyamugali and Nyarutovu Communes at Rwerere, January 14-18,1991. (80 person-days)
7. Preparation for the 1991B planting season, 15 Vulgarisateurs from Butaro and Cyeru Communes, 

September 9,1990 at Rwerere. (15 person days)
8. Preparation for Planting Season 1991B for 17 Vulgarisateurs from Nyamugali and Nyarutovu Com­ 

munes at Rwerere, August 29,1990. (17 person days)
9. Training for Season 1990B harvest for 24 Vulgarisateurs from Cyeru, Butaro, Nyamugali and Nyarutovu 

Communes, June 18,1990 at Rwerere. (24 person-days)
10. Workshop on Agroforestry and Natural Resource Management, June 5-8,1990 in Kigali, two Rwerere 

A2 technicians. (8 person-days)
11. Workshop on wheat and beans for 24 FSRP Extension Agents (Vulgarisateurs) at Rwerere February 

15,1990.
12. FSRP/ISAR Agroforestry Workshop, Rwerere, May 9-11, 1989,37 participants from a variety of organi­ 

zations including MINAGRI, ISAR, other projects, CIAT, GOR and the researchers and technicians (10) 
of Rwerere. (4 person-months)

13. 10 enqueteurs and 16 monagris given 44 hours (143 person days) of training in FSR survey methodol­ 
ogy by Dr. Ndiaye in order to assist in data acquisition for the FSRP socio-economic program, 1989.

14. Four agronomes, 15 monagris, seven enqueteurs received three days each (78 person-days) in FSR/E 
methodology. Fanners received 150 person-days of FSR Training, 1989.

15. June 1988 workshop to cram agronomes, monagris and farmers in agroforestry methods in preparation 
for National Tree Planting Day.

16. Three-phase training session for formers, agronomes and monagris held July, October and December 
1988.

17. Six-week training course in computer skills at FSRP office in Kigali, 1987. Two sessions: first for 
Rwandan staff of the Kigali FSRP office, a second for the Rwandan members of FSRP/ISAR, Rwerere.

18. Two-phase bean disease workshop held in conjunction with CIAT in May and July 1986 fort agronomes 
and FSRP technicians.

19. Two-day agroforestry workshop for farmers and monagris -1986 at Rwerere.
20. One-week course in agroforestry taught by Dr. Charles Yamoah at Kirambo for the monagris of USAID 

aforestatioQ project, in Kirambo -1986.
Rwerere Seminan

The following is a list of research seminars presented at Rwerere over the course of the project The 
seminars were well attended by Rwerere researchers and A2 technicians, researchers and technicians from 
other projects within Rwanda and members of MINAGRI.

1. December, 1987 - Greg Kruse, Technoserve, "Sunflower Oil: The Possibility of a Cottage Industry in 
Rwanda."

2. January, 1988 - Dr. K.B. Paul, Agronomist, FSRP, "Addressing Bean Production Problems in the 
Northern Highlands of Rwanda."
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3. February, 1989   Dr. James Burleigh, Plant Pathologist, FSRP, "The Importance of Wheat Diseases in 
On-Statiou and On-Farm Research."

4. March, 1989 - Dr. Charles Yamoah, Soil Scr intiat, FSRP, "Alley-Cropping with Sesbania."
5. April, 1989 - Martin Bicamumpaka, FSRP Participant, PhD candidate, Cornell University, " Potato 

Breeding for Tropical Climates." Scott Lovelidge, Enquetes Agricoles, Rwanda, "Results of Socio- 
economic Surveys in Rwanda."

6. June, 1989 - Mr. Ignace Bizimana, "The Control of Mildew on Potatoes."
7. August, 1989 - Dr. Serigne Ndiaye, Socio-economist, FSRP, "The Role of Socio-Economics in Farming 

Systems Research."
8. January, 1990 - Dr. Pierre Tegera, Director of PNAP, "In-Vitro Potato Breeding."
9. September, 1990 - Alexandre Sahli, Director of Research and Development, PAC, "Experiences with 

the Development of an Extension Services in Kibuye and Gitarama."

Special Studies
Under the category of "Special Studies," the following research was funded:
1. Two students from the University of Arkansas completed MSc thesis research at Rwerere (M. Mayfield 

and M. Brewster).
2. Two students from the University of Rwanda completed memoire research at Rwerere under the 

guidance of Drs. Yamoah and Eylands. (Gasana, Leonard, "Response of Beans to Lime and NPK on 
Three Toposequences" and Gatera, Anaclet, "Soil Chemical and Physical Properties as Affected by Rate 
of Lime Application.") Plans were made with the Dean of the University to fund more UNR students I 
for memoire research, but the University did not provide the candidates. The war in Rwanda during S 
the last year of the project curtailed this activity.

3. Three Rwandan long-term training participants conducted their doctoral research in Rwanda:
Martin Bicamumpaka, "Development of Pest Resistant Potatoes in Ithaca Laboratories and Their Field 
Evaluation in Rwanda."
Egide Nizeyimana, "Characterization of Soils Derived from Volcanic Ash in Rwanda."
Aloys Habimana, "Characterization of Soils for Agricultural Productivity Along Two Transects in the 
New Highlands of Rwanda."
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APPENDIX C • FSRP PERSONNEL
Year 
Employed Employment Date

End-of- 
ContractDate

1984
Myron Smith (UOA) 

(FSR/E Specialist/Administrative Leader)

1985
Romeo Bartolome (USAID Direct Hire)
(Workshop Supervisor) 

Ron Grosz (UOA)
(FSR/E Extension Specialist) 

Mark Rile (UOA)
(Administrative Officer) 

Kamalendu B. Paul (Lincoln U.)
(FSR/E Agronomist) 

Ed Rawson
(FSR/E Agricultural Economist/Scientific Team Leader) 

Charles Yamoah (UOA)
(FSR/E Soil Scientist)

1986
BIZIMANAIgnace (ISAR)
(FSR/E Agronomist) 

Maxcie Brewster (UOA)
(UOA Graduate Student/Agricultural Economics) 

MUREKEZI Louis Marie (ISAR)
(FSR/E Agricultural Economist) 

Cecilia Penasse (FSEP Direct Hire)
(Administrative Officer) 

Romeo Bartolome (UOA)
(Workshop Supervisor) 

Jim Burleigh (Cal. St U.)
(Plant Pathologist/Senior Advisor) 

Boyd Hanson (UOA)
(Biomotritian) 

NTAMBABAZICallixte (ISAR)
(Chef de Station/Project Director) 

SEMAKAMBA Andri (FSRP Direct Hire)
(Administrative Assistant)

1988
Serigne N'diaye (U. DL)
(FSR/E Sodo-Economist) 

ValEylandoOJ.m.)
(FSR/E Agronomist) 

RUTAYISIRE Charles (ISAR)
(FSR/E Agronomist) 

UKIRIHO Bonaventure (ISAR)
(Chef de Station/Project Director)

1989
Juanita Eylands (FSRP Direct Hire) 
(Training and Administrative Coordinator)

10/1/84

5/24/85 

1/21/85 

8/1/85 

5/11/85 

2/1/85

5/12/86 

? 

7

9/16/87 

8/31/87

9/1/87 

7

9/21/87

8/1/88 

9/15/88

11/27/85

8/30/89 

5/29/87 

6/30/86 

12/31/88 

7/1/87 

10/31/90

6/30/87

(dec.) 

?

10/15/89 

9/30/89

5/31/90 

7

12/6/91

12/ /91 

12/ /61

1/1/89 7//91
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Arvid Rimkus (UOA)
(FSR/E Research Extension Liaison Officer) 

MUNYEMANAAugustin (ISAR) (1988?) 
(FSR/E Socio-Economist)

1990
KAYIHURA Francois (ISAR) 
(Extension Agronomist)

1991
NIZEYIMANA Egide (ISAR)
(Chef de Station/Soil Scientist)
NYIRANDEGE, Pascasie (ISAR)
(Agronomist)
MBARUSHIMANA, Theophile (ISAR)
(Animal Scientist)
NKUSI, Jean-Baptiste (ISAR)
(Agronomist)

10/15/89 9/30/92

GOR and ISAR Personnel
Director of ISAR: 
Ministers of Agriculture:

Chef of EMS:

USAID Personnel
Mission Director

ADO

Project Officer

University of Arkansas
Director of International
Programs
Campus Coordinator
Training Officer
Financial Officer

Project Assistants

1. GAHAMANYI, Leopold
1. NZAMURAMBAHO, Frederic
2. NTEZIRYAYO, Anasthase
3. GASANA, James
1. RUTUNGA, Venant
2. NDAYIZIGIYE, Francois

1. Eugene Chiavaroli
2. Emerson Malaven
3. James Graham
1. David Dupras
2. Michael Fuchs-Carsch
3. PaulCrawford
4. Kurt Fuller
1. NDOREYAHO.Valens
2. TWAGIRUMUKIZA, Emmanuel

Tom Westing 
Cam Romund 
Nancy Christman 
John Bilderbeck 
Elizabeth Dombek 
Menitt Stamps 
Rima Peterson 
Beth Eagles
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Date Employee

APPENDIX D - CONSULTANCIES

Main Purpose(s) of TDY

10/28 - 12/5/86 Voth, Don

1/8 - 2/20/86 
1/8 - 2/20/86 
11/3 - 12/1/86 
11/3 - 12/1/86 
3/26 - 4/22/87

1/30 - 2/23/88 
2/7 - 2/27/88

3/26 - 5/28/88 

7/2 - 7/27/88 

7/2 - 7/27/88 

9/24 - 10/8/88 

5/20 - 6/5/89

5/20 - 6/5/89 
6/2 - 6/21/89

6/11 - 7/6/89 
6/11 - 7/6/89 
6/11 - 7/10/89 
6/13 - 7/8/89 
6/16 - 6/29/89

6/16 - 6/29/89 

5/4 - 5/25/90 

5/16 - 6/8/90

5/16 - 6/8/90 
8/5 - 9/5/90 
5/30 - 6/18/91

Marx, David 
Hanson, Boyd 
Voth, Don 
Romund, Camilla 
Wailes, Eric

7/27 - 8/19/87 Zalla, Tom

Marx, David 
Swanson, Richard

Brown, Doug 

Wailes, Eric 

Parsch, Lucas 

Parsch, Lucas 

Parsch, Lucas

Parsch, Janet 
Sofranko, Andrew

Lev, Larry 
Primov, George 
Voth, Don 
Johnson, Tony 
Beyrouty, Craig

Gilmour, John 

Hanson, Boyd 

Parsch, Lucas

Danforth, Diana 
Voth, Donald 
Parsch, Lucas

5/30 - 6/18/91 Danforth, Diana

7/18 - 8/2/91 Rom, Roy

Prepare a strategy for FSIP Self-Evaluation; aid in the development 
of work strategies; assist in design of verification survey 
Evaluate needs for a Biometrics and Data Processing Unit at ISAR 
Evaluate needs for a Biometrics and Data Processing Unit at ISAR 
Assist with conducting mid-term project evaluation 
FSRP review; serve as editor for mid-term evaluation report 
Assist with finishing annual workplan and with development of 
long-term workplan
Set up a diagnostic/ verification survey to confirm validity of re­ 
search themes 
Act as biometrics consultant
Assist with organization of Technical Document Series; set up 
scopes of work for future TDYs
Apply micro-computer technology to activities of researchers, sec­ 
retarial staff, and accounting staff
Initiate revitalization of agri. econ. component of FSRP; report on 
the executive summary of Marcie Brewster's M.S. thesis 
Initiate revitalization of agri. econ. component of FSRP; report on 
the executive summary of Marcie Brewster's M.S. thesis 
Provide support in implementing socio-economic study; provide 
support to Malcolm Mayfield in his M.S. thesis research 
Provide support with FSRP evaluation, farm modeling, economic 
statistics and organizing agroforestry data 
Organize Rwerere library according to numerical system 
Provide advice on socio-economic surveys; assist with developing 
extension methodology for transferring research from Rwerere to 
farmers
Participate in FSRP mid-term evaluation 
Participate in FSRP mid-term evaluation 
Participate in FSRP mid-term evaluation 
Participate in FSRP mid-term evaluation
Review agronomic/agroforestry research activities, with emphasis 
upon management practices for erosion problems and rice culture 
Same as above; consult with Charles Yamoah and other agronomy 
faculty members; collect soil/plant tissue samples for analysis 
Chrjr a working group at ISAR/GTZ/FSRP Workshop; assist with 
management of data from 1989 surveys
Frovide support in a) economic analyses of 1989-90 data sets, b) the 
drafting of policy recommendations 
Provide support in file management of data sets 
Participate in Phase H Design of Rwanda FSRP 
Combine 1989B and 1990A data from whole-farm survey to create 
data set; assist with drafting policy recommendations; provide techni­ 
cal support in economic analyses
Combine 1989B and 1990A data from whole-farm survey to create 
data set; assist with drafting policy recommendations and file manage­ 
ment of data sets
Gather information in U.S. on fruit crop production potential in Cen­ 
tral Africa; visit fruit-production sites in Kenya and Rwanda; discuss 
possibility of initiating research program

59



APPENDIX E. UOA SUBCONTRACTORS
Subcontracting Institution/ 

Period of Performance Administrators/Technical Support Staff

7/1/85 - 1/21/90 Lincoln University (Missouri)
Ikbal Chowdhury, K. B. Paul,
Nickey Jefferson, Gloria Robinson

A standard collaborating university subcontract for technical services and administrative support was let to 
Lincoln University by the UOA for the purpose of having in place an instrument to enable future T.A. support 
Gong- or short-term) and resultant administrative backstopping.
The Lincoln U. (Missouri) subcontract covered the technical services of Dr. Kamalendu B. Paul (FSR/E Agrono­ 
mist for the Rwanda FSRP 1985 -1988). Dr. Paul completed a productive tenure with FSRP and departed for a 
Personal Services Contract with REDSO/ESA, Nairobi in 1988.
The Lincoln U. (Missouri) subcontract also covered the administrative services of Drs. Gloria Robinson and 
Nickey Jefferson (Participant Training Coordinators 1985 -1987 and 1987 -1990, respectively). The Participant 
Training component of FSRP under Lincoln U. experienced a problematic administrative history. At the end of 
the first five-year phase of the Rwanda FSRP, the project's participant training component returned to the UOA 
for the remaining life-of-project. Ms. Nancy Christman of UOA IAP has been the FSRP Participant Training 
Coordinator in highly effective fashion since January, 1991. (Please see attached USAID/Rwanda telex.)

11/2O/85 -1/1/87 South-East Consortium for International Development
Harry Wheeler

The South-East Consortium for International Development, due to its experience with AID procurement regu­ 
lations, received a subcontract for the FSRP procurement component from the UOA to better facilitate procure­ 
ment rather than go through a state procurement system that was not designed for international procurement 
In 1988 the UOA changed FSRP's procurement subcontract to the Winrock International Institute for Agricul­ 
tural Development Procurement Division.

7/1/88 -12/20/91 Winrock International
Ron Hubbard

A subcontract for procurement services was let to the Winrock International Institute for Agricultural Develop­ 
ment Procurement Division by UOA for the Rwanda FSRP. Winrock is the procurement agent for the remain­ 
ing life-of-project

7/1/86 -1/21/90 University of Minnesota
Delane Welsch, Julie Borris, Steve Clark

A standard collaborating university subcontract for technical services and administrative support was let to the 
University of Minnesota by the UOA for the purpose of having in place an instrument to enable auy future T A 
support Gong- or short-term) and resultant administrative backstopping. Dr. Delane Welsch contributed a 
short-term team building consultancy, and Dr. Steve Clark provided short-term, in-country post-harvest physi­ 
ology training to Rwanda FSRP T A team members and counterparts.

7/1/86 -1/21/90 University of Puerto Rico
Jose A Rodriguez-Acevedo

A standard collaborating university subcontract for technical services and administrative support was let to the 
University of Puerto Rico by the UOA for the purpose of having in place an instrument to enable any future 
T A support Gong- or short-term) and resultant administrative backstopping. No activity has occurred over the 
life of the FSRP on this subcontract
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7/1/86 -12/20/91 University of Illinois
Tom McCowen, Serigne N'diaye, Val Eylands

A standard collaborating university subcontract for technical services and administrative support was let to the 
University of Dlinois/Urbana-Champaign by the UOA for the purpose of having in place an instrument to 
enable any future T.A. support Gong- or short-term) and resultant administrative backstopping. In 1988, this 
subcontract was activated with the hiring of long-term TA team members Dr. Val Eylands (FSR/E Agrono­ 
mist) and Dr. Serigne N'diaye (FSR/E Socio-Economist).

8/31/87 - 9/30/89 California State Uaiversity/Chico
Elaine G. Wangberg, Jim Burleigh

A subcontract for the services of Dr. Jim Burleigh as FSRP Senior Advisor was let to California State U./Chico. 
Dr. Burleigh fulfilled the entire period of the subcontract as Senior Advisor/Plant Pathologist.

3/25/88 - 7/1/88 Associates in Information Services, Inc.
Richard Swanson, Doug Brown

A subcontract was let to Associates in Information Services, Inc. for the services of Dr. Richard Swanson 
(former Chief-of-Party for the UOA-led Haiti ADS n Project) in short-term administrative support and team 
building; and for the services of Doug Brown in short-term computer hardware and software training of 
Rwanda FSRP T.A. team members, counterparts, support staff and employees of ISAR.
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APPENDIX F • FSRP PUBLICATIONS
Rwanda FSRP Technical Papers
No. Author(s)__ Title

6 Franzel, S.

9 Grosz, Ron
13 Hanson, Boyd J.,

Balasubramanian, V.
and Marx, David B. 

15,16 Paul, KB. and
Grosz, Ron

17, 77 Paul, KB. 
20 Paul, KB.,

Barasebwa, Liberata
and Ntambabazi,
Callixte

23 Paul, KB. and 
Trutmann, Peter

24 Paul, KB.

25 Rawson, E. and 
Grosz, R.

26 Wailes, Eric J. and 
Mayfield, Malcolm R.

30 Yamoah, Charles and 
Grosz, Ron

32 Yamoah, Charles
33 Yamoah, Charles

34 Yamoah, Charles F.

35 Yamoah, Charles, 
Grosz, Ron and 
Nizeyimana, Egide

33 Yamoah, Charles F.
and Mayfield, Malcolm

37 Yamoah, Charles F.
and Burleigh, James R.

38 Yamoah, Charles

48 Mayfield, Malcolm R., 
Parsch, Lucas D., 
Voth, Donald E. and 
Wailes, Eric J.

49 Ndiaye, S.M. and 
Niang, A.I.

50 Mayfield, Malcolm 
and N'diaye, Serigne

61 Zalla, Tom

62 Yamoah, Charles, 
Eylands, Val J. and 
Burleigh, James R.

Preliminary Diagnostic Survey of Five Communes of Ruhengeri Prefec­ 
ture, Rwanda
Bean Disease Identification and Evaluation 
Statistical Design and Analysis of On-Farm Trials

Improving Bean Seed Quality and Availability

FSRP Bean Varietal Research 
Performance of Improved Wheat 
and Triticale Varieties under 
Farmer Conditions in Rwanda

Bean Seed Treatment with
Pesticides: An Adoptable Technology for Rwandan Farmers 
Minimizing On-Farm Grain Storage Loss: A Low-Cost, Farmer-Tested 
Technology
Institutionalizing Farming
Systems Research and Extension in Rwanda's Buberuka Highlands 
Integration of Research Planning of the Farming Systems Research 
Program with the Rwaudan National Agricultural Research Plans 
Linking On-Station Research
with On-Farm Testing: The Case of Agro-Forestry and Organic Matter- 
Based Cropping Systems for the Rwanda Farming Systems Improvement 
Project
The Potential of Alley-Cropping for Hillside Fanning in Rwanda 
A Field Guide on the Use of SESBANIA SESBAN for Alley Cropping in 
the Highland Region of Rwanda
Soil Conservation Practices in Parts of Kenya and Their Application to 
Some Mountain Areas of Rwanda
Early Growth Performance of Leguminous Alley Shrubs in the Highland 
Region of Rwanda

Herbaceous Legumes as Nutrient Sources and Cover Crops in the
Rwandan Highlands
Alley Cropping SESBANIA SESBAN (L) Merrill with Food Crops in
the Highland Region of Rwanda
Choosing Suitable Intercrops Prior to Pruning SESBANIA Hedgerows as
in an Alley Configuration
Bean Production and the Relationships with Recommendation Domains
in the Rwandan Highlands

Problemes et Perspectives du Tuteurage dans la Culture du Haricot
Volubile dans le Nord Est du Rwanda
Modeling Farming Systems and Interventions with a Computer

Rwanda Farming Systems Research Project Diagnostic/Verification Sur­ 
vey Consulting Report
Green Manuring with Vetch on Acid Soil in the Highland Region of 
Rwanda
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63 Yamoah, Charles, 
Eylands, V. J. and 
Akyeampong, E.

64 Yamoah, Charles, 
Burleigh, J.R. and 
Eylands, V. J.

65 Yamoah, Charles

66 Burleigh, J.R.,
Yamoah, Charles, 
Regas, J.L. and 
Eylands, V. J.

80, 92 Yamoah, Charles

101 Yamoah, Charles and 
Burleigh, James R.

102 Yamoah, Charles and 
Getahun, Amare

103 Ndiaye, Serigne, 
Parsch, L.D. and 
Danforth, Diana M.

104 Ndiaye, Serigne, 
Parsch, L.D. and 
Danforth, Diana M.

Comparative Studies on Growth and Productivity of Sesbania and 
Leucaena in the Central Plateau Agroecological Zone of Rwanda

Correction of Acid Infertility of the Rwandan Orisols for Sustainable Crop­ 
ping with Lime from an Indigenous Source

Research Activities Undertaken by the Soils/Agroforestry Unit of the FSRP
(1985-1990)
Analysis of Factors Related to Wheat Yield on Farm Fields in the
Buberuka Highlands of Rwanda

Collaborative Research Efforts: I. FSRP/CIAT Collaborative Work: A Pre­ 
liminary Report n. Collaboration Among FSRP, UNR and ISAR. 
Application of Expert Systems to Study of Acid Soils in Rwanda

Alley Cropping and Crop Yield Enhancement with Sesbania

Facteurs de Production et du Revenu dans les quatre Communes 
du FSRP. Saison 1990a.

Facteurs de Production Consommation et de Reveuu dans La Zone du 
FSRP. Saison 1989b.

Refereed Papers

Burleigh, J.R., C.F. Yamoah, J.L. Regas and Val J. Eylands. 1991. Analysis of factors related to wheat yield on 
farm fields in the Buberuka Highlands of Rwanda. Agronomy Journal 83:625-631. United States.

Burleigh, J.R., C.F. Yamoah, J.L. Regas and C. Mukaruziga. 1991. An ananlysis of factors associated with yield 
of climbing beans and Irish potatoes in the Northern Highlands of Rwanda. (Under review for publication in 
Agricultural Systems Journal).

Eylands, V. J. and Yamoah, C.F. 1990. Sustaining soil fertility with Alleycropping systems in the Highlands of 
Rwanda. Farming Systems Research & Extension Journal 1.1:31-36. United States.

Eylands, V. J., C.F. Yamoah. 1990. Examination of non-experimental variables affecting bean response in a 64- 
site liming trial in Rwanda. ASA Agronomy Abstracts (In Press).

Macklin, B., C. Yamoah, D.N.L, Rao and N. Steinmueller. 1990. Soil improvement and alley fanning. Special 
NFTA/ICRAF Publication Sesbania Manual: Ch. 5,22-25. Univ. of Hawaii, United States.

Yamoah, C.F. 1988. The potential of alley cropping for hillside farming in Rwanda. Appropriate Technology 
Journal (Intermediate Technology Publications, London) 15. United Kingdom.

Yamoah, C.F. 1991. Choosing suitable intercrops prior to pruning Sesbania in an alley cropping configuration. 
Agroforestry Systems 13:87-94. The Netherlands.

Yamoah, C.F. and J.R. Burleigh. 1988. Alley cropping Sesbania sesban (I) Merill with   crops in the Rwandan 
Highlands. Agroforestry Systems 10:169-181. The Netherlands.
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Yamoah, C.F., J.R. Burleigh and M.R. Mayfield. 1988. Application of expert systems to study of acid soils in 
Rwanda. Agriculture, Ecosystems & Environment 30:203-218. The Netherlands.

Yamoah, C.F. and V.J. Eylands. 1990. Green manuring with Vetch in the highland region of Rwanda. Biological 
Agriculture & Horticulture 7.3. United Kingdom.

Yamoah, C.F., V.J. Eylands and E. Akyeampong. 1990. Comparative studies on growth and productivity of 
Leucaena and Sesbania in the Central Plateau agroecological zone of Rwanda. Proceedings of the African 
Association of Biological Nitrogen Fixation. HTA, Nigeria.

Yamoah, C.F., V.J. Eylands and A.J. Rimkus. 1990. Effect of lime and NPK on crop performance and soil 
properties in alley cropping setting. ASA Agronomy Abstracts 1990. United States.

Yamoah, C.F. and A. Getahun. 1989. Alley cropping and crop yield enhancement with Sesbania. ICRAF/NFTA 
Special Report:109-121. Univ. of Hawaii, United States.

Yamoah, C.F. and R. Grosz. 1988. Linking on-station research to on-farm testing. The case of agroforestry and 
related cropping systems research for the Rwanda Farming Systems Improvement Project Agroforestry Sys­ 
tems Journal 6:271-281. The Netherlands.

Yamoah, C.F., R. Grosz and E. Nizeyimana. 1989. Early growth performance of alley shrubs in the highland 
region of Rwanda. Agroforestry Systems Journal 9:171-184. The Netherlands.

Yamoah, C.F. and Malcolm Mayfield. 1990. Herbaceous legumes as nutrient sources and cover crops in the 
highland region of Rwanda. Biological Agriculture & Horticulture :1-15. United Kingdom.

Ndiaye, Serigne. 1991. Le Tuteurage du Haricot Volubile dans le Systeme Intensif des Hautes Terres non 
Volcaniques du Rwanda. AFRENA Technical Bulletin #38. ICRAF, Nairobi, Kenya.

Ndiaye, Serigne. 1989. Resultats d'enquetes sur 1'impact et revaluation des ressources agroforestieres dans la 
zone du FSRP. Bulletin Agricole du Rwanda. 4:234-241.

Presentations and Invited Papera

Eylands, V.J. and Yamoah, C.F. Sustaining soil fertility with alleycropping systems in the Highlands of Rwanda. 
FSR/E Symposium at the University of Arkansas, Fayetteville, Oct 1989.

Eylands, V. J., C.F. Yamoah, A.J. Rimkus and S.M. N'diaye. Non-experimental variability of an on-farm trial: 
Implications for trial management FSR/E Symposium at Michigan State University, East Lansing, Oct 1990.
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APPENDIX G

RWANDA FSRP FINAL LIFE OF PROJECT ESTIMATED COST 
PER MODIFICATION NO. 10 TO CONTRACT NO. 696-0110-C-00-5016-00

SALARIES AND WAGES
Long-term Field Staff 710,748 
Short-term Field Staff 104,759 
On-Campus Support Staff 571,782 
Rwanda Staff 518.123 
TOTAL SALARIES AND WAGES 1,905,412

FRINGE BENEFITS
Long-term Field Staff 155,640 
Short-term Field Staff 15,574 
On-Campus Support Staff 100,287 
Rwanda Staff 15.554 
TOTAL FRINGE BENEFITS 287,055

TRAVEL AND TRANSPORTATION
Long-term field Staff 583,461 
Short-term Field Staff 166,811 
On-Campus Suport Staff 80,557 
Others 66.622 
TOTAL TRAVEL AND TRANSPORTATION 887,451

ALLOWANCES 501,897 

COMMODITIES 949,251

PARTICIPANT TRAINING
Ph.D. Costs 341,786
M.S. Costs 508,640
B.S. Costs 633,622
Other Long-term Costs 16,360
Short-term Tuition 113,162
Short-term Transportation 85,085
Other Short-term Training Costa 18,811
In-country TraJjung 23.107
TOTAL PARTICIPANT TRAINING 1,740,573

OTHER DIRECT COSTS 929,181

SUBCONTRACTS 1,515,697

SPECIAL STUDIES 70,473

INDIRECT COSTS 1.166.421

TOTALS 9.953.41
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1
APPENDIX H

Table 1. End Uses of Agroforestry trees by percent of farmers (n = 59)
End Uses Percent farmers
Bean Poles 
Erosion control 
Animal feed 
Green manure 
Firewood

90
73
71
64
49

Table 2: Effects of farmers'bean production priority objectives 
on the yields of bean treated with lime and NPK

N Average yields (kg/are)
Bean is priority 
Bean not a priority

36
9

11.59
8.85

T= 1.16 Df= 15.66 Sig.= .26

Table 3. Correlation Management (weeding) and Yields of Bean treated with Lime and NPK
Yields (kg/are)

Weeding .22'

*: not significant

Resources
Table 4: Correlation Resources with Yields of Bean treated with lime and NPK

Bean Yields (kgs/are)
Labor time/ha 1 st plowing 
Labor time/ha 2nd plowing 
Labor time/ha lime application 
Labor time/ha NPK application 
Quantity of manure/ha 
Labor time/ha manure application

.11 

.22 

.27 

.18 
-.20

Note: No correlation coafficient if significant at .001 or .01
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Table 5. Summary characteristics of crop production plot level data set, 
FSRP Rwanda, 36-farm baseline survey, season 1989B.

Category
of Plot

Monoculture
Two-crop

Associations
Three-crop

Associations
All crops (1-3)
Fallow
Woodlot
All Plots (4-6)

No.
plots

in
sample

no.
491

78

8
577

42
38

657

Table 5a.

No.
crops

or
assoc

no.
16

20

6
42

1
1

44

Mean
plot

size in
sample

ha
0.084

0.130

0.294
0.093
0.121
0.189
0.100

Min.
plot

size in
sample

ha
0.001

0.010

0.040
0.001
0.010
0.010
0.001

Summary characteristics
FSRP Rwanda,

Category
of Plot

Monoculture
Two-crop

Associations
3 & 4 cops

Associations
All crops
Fallow
Woodlot
All Plots

No.
plots

in
sample

no.
414

156

32
602
76
48

726

No.
crops

or
assoc

no.
14

24

11
49

1
1

51

Mean
plot

size in
sample

ha
0.074

0.084

0.110
0.083
0.109
0.186
0.089

Max.
plot

size in
sample

ha
0.530

0.710

0.710
0.710
0.430
0.600
0.710

of crop

Total area
all plots
plots in
sample

ha
41.10

10.17

2.35
53.62

5.07
7.20

65.89

% of
total
plot
area

%
62.4

15.4

3.6
81.4

7.7
10.i>

100.0

production plot

% of
total

no. of
plots

%
74.7

11.9

1.2
87.8

6.4
5.8

100.0

level data

Avg.
no. of
plots
/farm

no
13.6

2.2

0.2
16.0

1.2
1.1

18.2

set,

Avg.
area
/farm

ha
1.14

0.28

0.07
1.49
0.14
0.20
1.83

36-farm baseline survey, season 1990A.
Min.
plot

size in
sample

ha
0.004

0.010

0.013
0.004
0.010
0.003
0.003

Max.
plot

size in
sample

ha
0.760

0.459

0.420
0.760
0.630
1.678
1.678

Total area
all plots
plots in
sample

ha
30.53

13.16

3.61
47.30
8.25
8.91

64.46

% of % of
total
plot
area

%
47.4

20.4

5.6
73.4
12.8
13.8

100.0

total
no. of
plots

%
57.0

21.5

4.4
82.9
10.5
6.6

100.0

Avg.
no. of
plots
/farm

no
11.5

4.3

0.9
16.7
2.1
1.3

20.2

Avg.
area
/farm

ha
0.85

0.37

0.10
1.31
0.23
0.25
1.79
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Table 6. Summary characteristics of plot level data set for 10 major crops, 
FSRP Rwanda. 36-farm baseline survey, season 1989B.

Crop:
(ranked by area)

1 . Bush Bean
2. Wheat
3. Sorghum
4. Peas
5. Sweet Potato
6. Bananas
7. Pole Bean
8. Sorghum & Maize
9. Potato
10. Banana-Pole Bean
1 1 . All Other Crops
12. All Crops (1-11)
13. All Land (Plots)
1 1ncludes woodlot and fallow.

Table 6a.

No. Of
plots in
sample

N
98
77
54
45
89
18
28
25
63

9
71

577
657

Average size of
plot in sample

Mean (ha) CV (%)
0.082 87.5
0.090 71.4
0.114 68.4
0.109 94.3
0.052 99.3
0.198 68.1
0.114 90.8
0.126 96.9
0.045 127.9
0.151 90.5
0.125
0.093
0.100

Summary characteristics of

Total
area of
crop in
sample

(ha)
8.01
6.92
6.13
4.90
4.63
3.56
3.18
3.16
2.81
1.36
8.90

53.62
65.89

plot level

%of
total

cropped
area
(%)
14.9
12.9
11.5

9.1
8.8
6.6
5.9
5.9
5.2
2.5

16.6
100.0
122.9

data set for

Cumul. 
% of
total

cropped
area
(%)
14.9
27.9
39.4
48.5
57.2
63.8
69.7
75.6
80.9
83.4

100.0
—
-

15 major

% of
total

farmland
area 1
(%)

12.2
10.5
9.4
7.4
7.0
5.4
4.8
4.8
4.3
2.1

13.5
81.4

100.0

crops.

Cumul. 
% of
total

farmland
area 1
(%)

12.2
22.7
32.0
39.5
46.5
51.9
56.7
61.5
65.8
67.9
81.4
81.4

100.0

FSRP Rwanda. 36-farm baseline survey, season 1990A.

Crop:
(ranked by area)

1 . Sorghum
2. Sweet Potato
3. Bush Bean-Maize
4. Peas
5. Wheat
6. Potato
7. Banana
8. Sorghum-Maize
9. Pole Bean
10. Bush Bean
1 1 . Bush Bean-Maize-

Banana
12. Banana-Bush Bean
13. Banana-Pole Saan
14. Coffee
1 5. Bush Bean-Maize-

?orghum
16. All other crops
17. All Crops (1-1 6)
18. All Land

No. of
plots in
sample

N
48
99
68
49
37
46
21
24
55
27

7
9

12
8

9
83

602
726

Average size of
plot in sample

Mean (ha) CV (%)
0.11,5 61.7
0.050 163.3
0.071 75.8
0.095 72.5
0.094 88.0
0.064 88.8
0.132 84.8
0.114 74.3
0.046 123.8
0.071 73.9

0.184 73.3
0.124 103.5
0.093 121.7
0.138 183.6

0.110 81.8
0.065
0.079
0.089

Total
area of
crop in
sample

(ha)
5.51
4.91
4.81
4.66
3.46
2.96
2.77
2.72
2.54
1.92

1,29
1.12
1.12
1.10

1.01
5.39

47.30
64.46

%of
total

cropped
area
(%)
11.7
10.4
10.2
9.8
7.3
6.3
5.9
5.8
5.4
4.1

2.7
2.4
2.4
2.3

2.1
11.4

100.0
136.3

Cumul.
% of
total

cropped
area
(%)
11.7
22.0
32.2
42.1
49.4
55.7
61.5
67.3
72.7
76.7

79.4
81.8
84.2
86.5

88.6
100.0

—
—

% of
total

farmland
area 1
(%)
8.6
7.6
7.5
7.2
5.4
4.6
4.3
4.2
3.9
3.0

2.0
1.7
1.7
1.7

1.6
8.4

73.4
100.0

Cumul.
% of
total

farmland
area 1
(%)
8.6

16.2
23.6
30.9
36.2
40.8
45.1
49.4
53.3
56.3

58.3
60.0
61.7
63.4

65.0
73.4

—
100.0

1 Includes woodlot and fallow.
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Table 7. Mean percent of seasonal labor per crop by month for seven field crops, 
FSRP Rwanda, cropping season 1989B.

MONTH:
1. March
2. April
3. May
4. June
5. July
6. August
7. September
8. October
9. November
10. December
11. All (sum 1-10)

Bush
Bean
11.6
38.0
11.3
15.0
4.9

19.1
0.1
0.0
0.0
0.0

100.0

Swoet
Wheat

24.
15.

1.
0.
2.

51.
4.
1.
0.
0.

100.

Table 7a. Mean percent of

3
0
4
1
7
4
0
1
0
0
0

Peas
68.6
0.0
0.2
1.0

25.8
4.5
0.0
0.0
0.0
0.0

100.0

Potato
11.
12.
26.
27.
13.

0.
5.
1.
1.
0.

4
5
6
4
4
0
1
3
9
3

100.0

seasonal labor per crop
FSRP Rwanda, cropping

Crop
1 . Sorghum
2. Sweet Potato
3. Bush Bean

-Maize
4. Peas
5. Wheat
6. Potato
7. Sorghum

-Maize
8. Pole Bean
9. Bush Bean

10. Bush Bean
-Maize-Banana

1 1 . Banana-Bush
Bean

12. Banana-Pole
Bean

13. Bush Bean
-Maize-Sorghum

14. Bush Bean-Peas

Sep Oct
0.0 0.1

14.4 12.3

12.7 27.3
46.9 14.3

3.0 35.0
0.0 25.8

4.6 5.2
30.0 27.3
22.4 20.6

34.7 13.9

22.6 15.4

19.5 30.4

14.3 22.8
39.0 3.4

Nov
1.8

22.0

18.5
0.7
0.0

36.2

3.5
10.7
20.9

2.7

2.4

4.9

9.1
24.4

Dec
25.6
15.7

20.4
3.1
0.5
7.0

25.2
14.8
18.6

21.9

21.5

8.1

10.2
4.9

Jan Feb
8.6 21.6

15.0 7.0

4.7 8.9
34.1 0.9
0.0 37.1

12.4 13.7

9.0 29.5
6.3 8.7

12.8 3.5

2.0 8.0

8.8 2.0

21.5 7.4

8.4 10.7
24.1 4.2

Pole
Bean
23
38
11
10

5
10

0
0

.9

.5

.4

.1

.4

.7

.0

.0
0.0
0

100
.0
.0

by month for 14

Potato
1.3

12.8
46.5
14.5
9.3

15.1
0.6
0.0
0.0
0.0

100.0

field crops,

Pole Bean
Banana

7
56
11

5
10

8
0
0
0
0

100

.0

.8

.0

.9

.8

.5

.0

.0

.0

.0

.0

season 1990A.

Mar
11.8
5.8

1.5
0.0

21.7
3.4

7.9
1.0
1.3

11.7

5.9

0.0

10.8
0.0

Apr
0.3
0.2

4.1
0.0
0.5
0.0

0.0
0.0
0.0

3.2

0.0

0.0

0.5
0.0

May
0.0
5.0

1.4
0.0
0.0
0.0

0.0
0.0
0.0

0.0

2.8

0.0

0.0
0.0

Jun
1.2
1.4

0.1
0.0
0.0
0.0

0.3
0.0
0.0

0.0

4.2

0.0

0.0
0.0

Jul Aug
29.1 0.0

0.1 1.2

0.4 0.0
0.0 0.0
0.3 2.1
0.0 1.5

15.0 0.0
0.1 1.2
0.0 0.0

0.0 1.9

0.9 13.6

0.0 8.3

3.7 9.6
0.0 0.0

Total
%

100.0
100.0

100.0
100.0
100.0
100.0

100.0
100.0
100.0

100.0

100.0

100.0

100.0
100.0

Total
hr/ha
2252
2495

2064
736

1570
2162

2220
1918
1749

846

1361

1231

2073
2618
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Table 8. Mean percent of seasonal labor per crop by field activity for seven field crops, FSRP Rwanda,
cropping season 1989B.

Field Activity
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Plow
Seed
Plow-Seed
Weed
Manure Application
Maintenance
Harvest
Post-Harvest

All (sum 1 - 8)
Plow, Seed, Plow-Seed

Bush 
Bean
24.2

7.9
19.7
23.1
0.9
1.0

23.2
0.0

100.0
51.8

Wheat
16.6
14.3
9.9
0.0
0.0
0.0

59.1
0.1

100.0
40.8

Peas
0.0

12.0
52.7
0.0
0.0
0.6

33.1
1.6

100.0
64.7

Sweet 
Potato
12.0
13.2
59.5

0.0
0.0
0.0

15.2
0.0

100.0
84.8

Pole 
Bean
7.2
3.7

47.6
20.5

2.3
2.6

16.1
0.0

100.0
58.5

Potato
19.7

9.6
38.8

4.3
0.0
2.5

24.9
0.2

100.0
68.1

Pole Bean 
Banana
13.9
11.8
27.4
24.2
0.0
3.3

19.3
0.0

100.0
53.1

Table 8a. Mean percent of seasonal labor pur crop bv field activity for 14 field crops, 
FSRP Rwanda, cropping season 1990A.

Crop (by area)
1. Sorghum
2. Sweet Potato
3. Bush Bean-Maize
4. Peas
5. Wheat
6. Potato
7. Sorghum-Maize
\ Pole Bean
y. Bush Bean
10. Bush Bean-Maize

-Banana
1 1 . Banana-Bush Bean
12. Banana-Pole Bean
13. Bush Bean-Maize

-Sorghum
1 4. Bush Bean-Peas

Plow
10.0
31.3
18.2

1.6
7.1

29.0
14.5
28.8
19.0

6.6
5.8

13.7

10.5
21.9

Seed
5.7

13.9
9.0

13.3
8.9

13.0
5.5

10.1
8,1

8.6
17.1
4.3

16.3
2.3

Manure Main- 
Plow- applica- ten- 
seed Weed tion ance
18.4 35.9
27.5 12.0
21.3 31.6
46.8 0.0
22.8 0.8
21.8 7.4
13.1 42.2
19.1 18.3
30.0 26.7

26.7 19.3
10.3 29.7
29.5 17.3

8.3 31.1
T8.1 24.4

0.0
0.9
0.8
1.8
0.0
0.0
3.9
1.4
0.0

0.0
4.5
0.0

0.7
0.0

0.1
0.5
0.0
0.0
0.0
0.0
0.0
5.1
0.0

14.0
4.1
2.3

0.6
0.0

Har- Post Total 
vest Harvest %
25.0
14.0
15.8
33.0
49.1
28.8
16.8
16.0
13.5

22.7
21.7
32.9

23.5
31.1

5.0
0.0
3.4
3.5

11.4
0.0
4.1
t.1
2.8

2.1
6.8
0.0

9.0
2.2

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

100.0
100.0
100.0

100.0
100.0

P, S,
PS 1

34.1
72.7
48.5
61.7
38.8
63.8
33.1-
58.1
57.1

41.9
33.2
47.6

35.1
42.3

Total 
Hours
2252
2495
2064

736
1570
2162
2220
1918
1749

846
1361
1231

2073
2618

N2

32
38
48
32
24
27
17
41
15

5
7
8

8
6

'Plowing, seeding, or plowing ia*ding M a (eombinod) activity. 
2N » number of observation*.
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Table 9. Labor input of women, children, men, and household resident* as a percentage of total labor 
input by field activity for all crops grown, FSRP Rwanda, season 1989B.

Field Activity

Item:
Number of plots2

Plow
192

Seed
156

Plow-
Seed
202

Labor category:
Resident
Non-resident
Women
Child: en
Men

40
60
67
4

28
1 Plowing, seeding or plowing-* eeding

61
39
69

8
23

es a summed

39
61
67

5
28

Manure
Weed
210

Applic
23

Main­
tenance

53

Har­
vest
302

Post-
harvest

11

All
Act
503

P,S,
PS 1
—

Percentage of Total Labor
42
58
72

4
25

60
40
46
29
25

70
30
49

7
44

58
42
69
18
13

46
54
62
19
19

48
52
68

9
23

43
57
67

5
27

(combined) activity.
2 Number of unique plots reporting each labor activity.

Table 9a . Labor input of women, children, men
input by field activity for

. and household
til crops grown.FSRP

residents as a percentage of total labor
Rwanda, season 1990A.

Field Activity

Item:
Number of plots2

Plow
282

Seed
212

Plow-
Seed
317

Labor category:
Resident
Non-resident
Women
Children
Men

49
51
68

7
25

61
39
79

7
14

44
56
76

9
15

Manure
Weed
321

Applic
38

Main­
tenance

63

Har­
vest-
406

Post-
harvest

125

All
Act
579

P,S,
PS 1

511
Percentage of Total Labor

43
57
86

8
6

46
54
49
25
26

64
36
51
10
38

61
39
60
18
22

70
30
66
16
18

51
49
73
11
16

49
51
73

8
19

' Plowing, seeding or plowing-seeding as a summed (combined) activity. 
2 Number of unique plots reporting each labor activity.
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Table 10. Estimated returns, costs, and returns above specified costs for six major crops grown in mo­ 
noculture. FSRP Rwanda, season 1989B.

Enterprise Budget Item
Bush 
Bean Wheat

Sweet Pole 
Peas Potato Bean Potato

Returns (Outputs)
1. Gross value of crop (FRw/ha) 50,079 60,830 53,162 
Costs (Inputs)
2. Total Labor (FRw.ha) 19,168 16,426 5,398
3. Seed (FRw/ha) 10,050 8,241 8,500
4. Manure/compost/frt

(FRw/ha) 000
5. Poles (FRw/ha) 000
6. Other inputs (FRw.ha) 000
7. Total costs (FRw/ha) 29,218 24,667 13,898 
Returns above costs
8. Returns to lands, mgt,

capital (FRw/ha) 25,860 36,163 39,264
9. Returns to land, labor,

mgt, cap (FRw/ha) 45,028 52,589 44,662
10. Returns to land, mgt, cap

per hour of labor (FRw/hr) 11.77 18.40 63.65
11. Returns to land, labor, mgt, cap

per hour of labor (FRw/hr) 20.49 26.76 72.40

71,927 74,592 118,751

15,330
22,564

0
0
0

20,741 29,895
13,192 68,830

0
17,500

0

0
0
0

37,893 51,433 98,724

34,034 23,160 20,027

49,363 43,901 49,922

19.95 9.91 5.91

28.93 18.79 14.73
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Table lOa. Estimated returns, costs, and returns above specified costs for nine 
major crops. FSRP Rwanda, season 1990A.

Enterprise Budget Item: Sorghum
Sweet 
Potato Peas Wheat Potato

Pole Bush Bush Sorghum 
Bean Bean Bean Maize Maize

RETURNS (Outputs): 
1. Grcas value of crop

(FRw/ha) 
COSTS (Inputs):
2. Total Labor

(FRw/ha) 21,145
3. Seed (FRw/ha) 2,473
4. Manure/compost

/fert (FRw/ha) 0
5. Poles FRw/ha 0
6. Other inputs

(FRw/ha) 0
7. Total costs

(FRw/ha) 
RETURNS ABOVE COSTS:
8. Returns to land, mgt, 

capital (FRw/ha) 51,621
9. Returns to land, labor, 

mgt, cap (FRw/ha) 72,767
10. Returns to land, mgt, 

capital per hour of 
labor (FRw/hr) 22.92

11. Returns to land, labor, 
mgt, capital per hour 
of labor (FRw/hr) 32.31

75,240 73,823 44,999 70,479 81,005 78,558 46,233 66,714 71,788

23,227
26,044

0
0

0 0

23,619 49,270

24,552

47,779

7,070 15,309 20,357 18,025
13,918 7,168 31,269 10,376

0000
000 17,500

0000

20,988 22,476 51,636 45,901

24,011 48,002 29,369 32,657

31,081 63,311 49,736 50,682

16,240 19,210 20,688
9,597 7,375 3,954

000
000

000

25,837 28,651 25,599

20,395 38,063 46,189

36,635 57,273 66,877

9.84 32.63 30.57 13.59 17.02 11.66 18.44 20.81

19.15 42.23 40.31 23.01 26.42 20.95 27.75 30.12

Main Sources

•B EmbankmentHS Purchase I. ..] Gifts I 

I I Fallow f I Comm. woodlHI Own woodlot

Fig. 1. Main IOUTCM of pote IMMM.

Own fields
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